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1. INTRODUCTION & PHASE 1 PRA REVIEW. 

1.1. Introduction. 

T. J. Booth Associates have been appointed by Mere Development Group to undertake a Phase 2 & 3 Geo-environmental Audit 
& associated Site investigations & final risk assessment to the former Sladen Mill Site, to support a Town & Country Planning 
permission for a residential end use. 

The Application Site was previously occupied by Alderburgh Ltd, manufacturers of uPVC products for civil engineering 
applications.  Historical records indicate the Site has been used for industrial purposes prior to 1850, with multiple phases of 
redevelopment being undertaken between then and the present day.   

The current pre-development Site comprised predominantly masonry buildings and steel frame/clad warehouses & storage 
buildings.  

Outline planning approval for the Site was granted in October 2015, application, ref No: 18/01235/OUT, for the: ‘Outline planning 
permission for residential development (including access) and demolition of the existing buildings on site’. 

A Phase I Preliminary Risk Assessment (PRA) was undertaken by Brownfield Solutions Ltd (BSL) in April 2015 to accompany the 
application (refer to separate report ref: JMC/C2740/5117). 

The planning permission notice was granted in June 2018.  Condition No.5 on the approval related to land contamination, and 
is detailed below: 

 

Between 2018-2019, the Site buildings were subsequently demolished as part of the planning approval by the previous owners.  
In 2021 the Application Site was obtained by the current owner.   

In June 2021, a reserved matters application, ref: 21/00950/REM was submitted to the Rochdale MBC.  This report is to be used 
to accompany the application and address Condition 5 above from the earlier application. 

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 CLR-11 source-pathway-receptor methodology.  Assessment of potential pollution linkages is undertaken in strict 
accordance with BS5930:2015, BS 10175:2011+A2:2017, CIRIA C665, and BS 8485:2015+A1:2019 et al. 

 

1.2. Proposed Development.   

The proposed development has been revised in the reserved matters application to comprise 25No. residential dwellings.  
Rochdale MBC have specified changes in the layout as well as insisting on an attenuation pond to the north side of the 
development. 

The Application Site is split into upper and lower parts:  The upper part is accessed via an existing lane to the east, and will have 
8No. terraced dwellings with associated communal parking area and private gardens.  The lower section of the Site will have 
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17No. detached residential dwellings with private parking/drives & garden areas.  This part of the Site will be accessed via a new 

access road. 

Refer to Proposed Site Plan in the Appendix. 

 

1.3. Detailed Site History. 

For corresponding mapping, information & supporting documentation, refer to Appendix C under ‘Historic Maps & Supporting 
Documentation’ which is ordered according to the following timeline: 

1848.  Historic records indicate the presence of a mill at this time, albeit smaller than ones that were to be built later in the Site 
history.  The mill was noted as Sladen Mill (Woollen), and structures were nominally central to the lower western part of the 
Site.  There were also additional structures to the north-eastern elevated part of the Site which appear to be separate buildings, 
perhaps residential cottages, or a farmhouse & outbuildings; and a small mill pond in this area at the top of the access road 
above & feeding the mill. 

The south and west Site perimeter was defined by a watercourse (Castle Brook).  A tributary to Castle Brook is noted nominally 
central to the south boundary (Lydgate Brook). 

Off-site there were other mills upstream of the Site including: Wellfield Mill (Fulling) 400m northeast upstream on Castle Brook, 
and Oil Mill (woollen) 1km south on Lydgate Brook.  

1854.  The 1850s map shows that the mill noted in 1848 had been demolished & replaced by a substantially larger woollen mill.  
The new mill was typical of 19th century mill construction in the area and comprised the main weaving/spinning building central 
to the western part of the Site.  There was an associated mill pond (raised bund construction), and chimney to the south side of 
the main building.  An office block was noted to the east side of the main building adjacent to the access road, as well as small 
mill pond noted in 1848.  The former residential farmhouse to the north of the Site is now demolished and replaced by two 
blocks of what appear to be residential back-to-back cottages named Sladen Mill Fold. 

An additional mill, Lydgate Mill (woollen), is noted upstream of the Site (approx 800m southwest) on Lydgate Clough. 

1905.  The mill retained this layout until it was destroyed by fire c1905.  The damage was severe with only the external walls 
surviving, and all internal floors, machinery, and roofs lost. 

c1910.  By 1910, the Site is noted as Sladen Mill (Woollen & Cotton), and shows a new mill extension erected on the northwest 
part of the Site.  All building structures in the wider area are hatched in this map, with the old fire damaged section of the mill 
outline unhatched suggesting the was left as a ruin.  Some filter beds were also built to the northwest part of the Site.  Sladen 
Mill Fold remains to the northeast, although the southernmost cottage block appears to have been incorporated into the Sladen 
Mill complex. 

Oil Mill (woollen) 1km south is now disused.  

1930.  The Application Site is now recorded as Sladen Mill (Cotton Raising & Finishing).  Upper mill ponds on the east access 
road are now removed from Site. 

At this time Wellfield Mill was noted as a bleaching & dying mill and Lydgate Mill was still noted as a woollen mill.  Oil Mill now 
partly demolished and noted as terrace cottages. 

1950.  Maps from this period show the mill works to be concentrated to the north part of the Site.  The former mill building 
central to the Site is now shown to be demolished, with a dotted road between the former mill building outline and a small 
‘refuse tip’ to the southeast Site corner.  It is proposed that the refuse tip is formed partly from the demolition material from the 
former fire damaged mill structure as well as an ash tip, and map features indicate this material is stockpiled on the ground 
surface beside the access road. 

In the wider area, the upstream Lydgate Mill & Wellfield Mill remain shown on maps. 

1980.  Site remains as above.  In the wider area, the upstream Lydgate Mill & Wellfield Mill remain shown on maps. 

1985.  Site remains as above. 

1989-90.  The two mill structures to the north side of the lower northwest Site were retained in this period.  However, all former 
buildings to the lower central and south areas were demolished including the remaining parts of the former mill and chimney.  
At this time a new substation was erected adjacent the watercourse & two new steel-clad warehouses to the south side of the 
Site.  There is also a new warehouse shown to the northeast elevated part of the Site nominally in the position of the former 
cottages. 

In the wider area, the upstream Lydgate Mill was partially demolished and turned into housing.  The upstream Wellfield Mill is 
demolished showing only made ground/filled areas on maps. 

1996.  First mention of Alderburgh ltd associated with the Site.  Alderburgh ltd are a Rochdale based company who are involved 
in the moulding of plastic products. 
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2014.  The Site remained as above until 2014 when the former boiler house central to it was proposed for demolition under a 
building notice, ref: 14/00179/DEM, ‘Prior notification of proposed demolition of mill’.   The former boiler house was known at 
the time to contain asbestos.  Documentation for the demolition is included in the Appendix: Section 80 LABC Building Notice; 
the C Smith & Sons (Contractor) Method Statement excerpts; and the Dunelm Asbestos Survey Report excerpt.  These documents 
indicate that the asbestos had been surveyed, managed, risk assessed, and removed prior to demolition.  The building was 
subsequently demolished. 

2015.  An outline planning application for the demolition of all Site 
buildings, and construction of a residential housing development was 
submitted in 2015, ref: 18/01235/OUT, for the: ‘Outline planning 
permission for residential development (including access) and demolition 
of the existing buildings on site’.   

As part of the application pack for development, and prior to any further 
demolition, the Brownfield Solutions Ltd PRA report and associated Site 
walkover was undertaken.  The report detailed the layout and risks to 
the Site on the BSL Pertinent Site Features & Potential Constraints Plan 
(see inset image).  At the time of the walkover, the Site layout and 

remaining structures were as follows: 

• The warehouses to the south side included an older asbestos 
cement wall & roof clad storage shed, with a connected and 
more recent plastisol cladded steel shed.  These were the 
buildings that were erected in the late 1980s. 

• To the east side was a masonry office block adjacent the access 
road, which was the original office block built in the 1850s. 

• To the northeast (on the elevated part of the Site) was a 
masonry storage warehouse with asbestos cement sheet panel 
roof (erected late 1980s). 

• To the centre west side of the Site adjacent the watercourse was a masonry building understood to have been used as 
a control/utility building for Site electrics etc, and is adjacent to the masonry substation to the south side.  It was 
formerly part of the larger masonry mill building erected to the northwest side of the Site in the aftermath of the 1905 
fire.  At the time of the BSL PRA, the majority of this structure had previously had its roof removed and part of the walls 

to the southeast corner.  The remaining walls and ground slab were left intact, essentially turning it into a walled storage 
yard. 

• In addition to the above, the Site access roads, yards and loading bay remained.  No ‘natural’ ground surfaces remained 
on-site. 

2015-2016.  It is estimated that Alderburgh Ltd vacated the Site c2015-2016. 

2017.  The remaining Site buildings except for the substation & 
utility part of the former mill to the northwest were proposed for 
demolition under a building notice, ref: DEM/17/0122, ‘Demolition 
of Existing Buildings’.  The buildings were numbered as per the 
inset image.   

Documentation for the demolition is included in the Appendix: 
Section 80 LABC Building Notice; the C Smith & Sons (Contractor) 
Method Statement & risk assessment excerpts; as well as the EA 
hazardous consignment note.  An asbestos survey was carried out 

and referred to in the documentation (ref: S.J.01410).   

Building 1 was noted to have an asbestos cement roof, and Building 
2 to comprise cladded asbestos cement sheet walls & roof.   
Building 3 was also noted to contain asbestos cement sheeting.  
Documentation indicates that asbestos had been surveyed, 
managed, risk assessed, and removed prior to demolition.   

2018.  Buildings 1, 2, 3 & 4 were subsequently demolished under 
the above building notice.  All materials were separated for 
recycling and salvage where possible.  Remaining demolition 
material was crushed on-site and stockpiled close to the Site entrance to the south corner of the Site for later removal (supported 
by photographic evidence in the Appendix C).   

2021.  The Site was subsequently sold for development to the current owner.  The stockpiled demolition crush had been 
previously removed from Site.  A reserved matters application, ref: 21/00950/REM, was submitted to the LPA.   
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1.4. Brownfield Solutions Phase 1 Recommendations. 

The BSL conceptual model identified the following potential pollutant linkages with regards to general ground contamination:  

 

 

The Brownfield Solutions conceptual model identified the following potential pollutant linkages with regards to controlled waters: 

 

The current Site owner and T J Booth Associates became involved with the Site in 2021, when the demolition had been completed 
and the associated pollutant sources such as the tanks/chimney/old mills had been removed.  Due to this, many of the 
contaminant sources in the conceptual model would remain as residual risk in the existing Site made ground. 

 

1.5. TJBA Site Reconnaissance – Jan 2021. 

A brief reconnaissance was undertaken regarding coal mining legacy.  Coal adits were noted in the west bank of the river 
(opposite the Site), and have been added to the Site Investigation Plan.   

 

1.6. TJBA Site Reconnaissance – May 2021. 

Details of Existing Structures: Upper northeast Site corner:  The upper part of the Site comprised a macadam access 
rd/car park/unmade yard area (~80%), and a concrete ground slab to the former warehouse 
(~20%). 

A retaining wall supported this part of the Site and access road from the lower Site, and was 
made up of a mix of concrete & masonry walls, and rough steep inclined earth banks. 
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Lower part of the Site (northwest to south):  At the time of the Site reconnaissance, all 
buildings apart from the electricity substation, and associated former mill utility building to 
the north side had been demolished.  All slabs and other structures had been removed, apart 
from the former mill walls which act as retaining walls to the adjacent lane (east side). 

The macadam access track around the south and west of the Site boundary, immediately 
adjacent the neighbouring watercourse remained. 

Adjacent Properties: The Site is in a steep sided river valley.  The only buildings in the local area are either off-
site farmhouses or agricultural and commercial buildings. 

Water Levels, Directions of Flow 
and Rates in Rivers: 

Castle Brook flows past the south and west boundary of the Site ultimately flowing north. 

Castle Brook has a tributary, which shares a confluence with Lydgate Brook nominally central 
to the south boundary. 

Areas of Discoloured Soil, 
Polluted Water, Vegetation, and 
Significant Odours: 

The Site was generally cleared of structures (apart from those noted above) and comprised 
a made ground surface which had been locally reprofiled awaiting construction. 

Other comments: Coal seam adits were noted in the west bank of the river (opposite the Site), and have been 
added to the Site Investigation Plan.   

 

1.7. Identification of Source-Pathway-Receptor. 

1.7.1. Summary & Discussion. 

Risks in the PRA were built around sources in the former & historic Site buildings/structures/storage tanks, most of which have 
been removed from Site.   

With regard to the recent demolition processes, many of the inert materials have been recycled such as usable brick, stone, 
slate, steel & timbers etc.  Specific sources of hazardous materials such as asbestos etc, were removed prior to demolition.  
Remaining building materials that are not classified as hazardous, but that may have low level contaminants including 
plasters/mortars/hardstanding planings / ash, as well as other materials that couldn’t be reclaimed directly such as broken 

brick/stone, concrete, glass & slate; were all crushed into usable materials and transported off Site. 

The BSL PRA report considered specific historic parts of the Site and the associated risk into a conceptual model.  However, since 
T J Booth Associates have undertaken a detailed history of the Site, some of these risks are considered to have been removed, 
mitigated, or contained now within other present ‘sources’ such as the existing & historic made ground profile.  The discussion 
of the BSL conceptual model sources is indicated below:  

General Made ground.  There is a risk from existing phases of construction, demolition, fire, & infilling now contained within 
the general made ground. 

Chimney & Mill.  The mill chimney was demolished c1985 when the south side of the Site was redeveloped.  Any contaminative 
material, (most likely PAH & metals from demolition material and ash), will now only be found as residual elements in the existing 
made ground.  Regarding ash in particular – the inclusion of a ‘refuse tip’ to the north side of the Site is a likely candidate location 
for disposal, which is more often the case than not on mill sites.   

Much of the historic mill structure demolished before c1985, could have been used to raise levels historically, and if so, are likely 
to contribute low level contamination to on-site made ground.  Asbestos materials from the 1980s built mill buildings prior to 
demolition was removed from Site.  However, there may be some residual dust from all activities in the upper made ground, and 

deeper contamination from historic demolition & infilling. 

Made ground from refuse & filter tanks.  The original report indicates a ‘landfill’ on-site.  However, historic records indicate 
the ‘refuse tip’ between the 1950s & 1980s mapping was likely in part, demolition material from the former 1850s woollen mill, 
which was demolished and stored near the Site entrance above the existing ground profile as evidenced by map 
contours/features.  Not only would this material have been inert, but the stockpiled position above the ground surface mitigates 
the risk (from a gas risk perspective).  As indicated above, ash is also likely in this location. 

Filter beds.  The filter beds are to the northern most part of the Site.  The tanks were relatively small, brick built with concrete 
base and possibly contained ash or similar material as a filter medium.  Where ash does contain contaminants of concern, ash 
itself is relatively stable and contaminants generally immobile.  The filter tanks have not been used for c40 years and appear 
now to be partially infilled. 

Tanks.  Tanks were noted on historic plans nominally to the centre northwest.  The fact that the tanks were noted on maps 
suggests these were above ground features which where historically removed from Site prior to 1930.  No other tanks are noted 
on Site after this date, and none were noted in the BSL PRA Site walkover.  Any residual risk from former tanks will only be found 
in the made ground profile and associated contaminants are expected in this location. 



 

  

rep-tjba-mere grp-sladen mill-Phs 2+3 Env-250322.docx 8of187  23/02/24 

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

CONSULTING CIVIL & GEOTECHNICAL ENGINEERS 

Substation.  The Site substation was built in the late 1980s and is unlikely to contain hazardous PCBs etc, banned prior to 

construction. 

External landfill Sites.  There are three landfill Sites noted within the Brownfield Solutions data search: Sladen Bridge 115m 
west, inert fill; Greenvale 185m northwest, inert fill; and Wellfield Mill 325m northeast, inert & industrial fill.  Of the two Sites 
that are within 250m of the development, Sladen & Greenvale are at much higher level than the Application Site and therefore 
the pathway does not exist. 

General conclusions.  Due to the above reasoning, the existing on-site historic made ground will have to be assessed in 
accordance with the risks identified, with the associated contaminants of concern, and in targeted & random locations. 

Subsequent discussion with the Environment Agency has highlighted the emerging group of contaminants such as persistent 
organic pollutants (POPs), and in particular per/polyfluoroalkyl substances (PFAS), especially when considering former industrial 
sites with a history of manufacturing textiles, plastics and waterproof coatings.   

Two specific PFAS substances are currently regulated in the UK due to studies highlighting adverse effects on humans & animals 
at high exposure levels: perfluorooctanoic acid (PFOA), and perfluorooctane sulfonic acid (PFOS). 

Controlled waters such as the underlying aquifers & watercourse surrounding the Site can be considered pathways which 
chemicals of concern can move through or to, affecting end use receptors such as humans, as well as surface water biota & 
associated habitats. 

There is no registered superficial aquifer locally, and the bedrock aquifer designation is Secondary A (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). 

The Site is not in a Drinking Water Protected Area (Surface Water), nor a Drinking Water Safeguard Zone (Surface Water). 

The Site is not in a Drinking Water Safeguard Zone (Groundwater); the closest Source Protection Zone is approximately 7km 
southwest of the Application Site. 

There are no groundwater abstraction licences within 811m of the Site, and the closest are as follows: 

• 811m west relating to a point source brick lined catchpit (general use) on the opposite (western side) of the Roch 
Valley/separate catchment area. 

• 1372m north relating to a point source spring (general use) on the opposite (western side) of the Roch Valley/separate 
catchment area, and at higher elevation. 

• 1495m north relating to a point source spring (general use) on the opposite (western side) of the Roch Valley/separate 
catchment area, and at higher elevation. 

• 1773m south relating to a point source borehole (drinking & general use) on the separate Ealees Brook minor catchment 
area, and at higher elevation. 

1.7.2. Potential Contaminants. 

CURRENT SOURCE/S ORIGINAL ASSOCIATED SOURCE CONTAMINANT/S 

Existing historic made ground – exists 
across the Site from multiple phases of 
historic demolition & construction. 

 

Mill & chimney demolition materials, 
mortars & plasters, cladding, heat 
resistant fixings/fittings/insulation, 
other material such as hardcore & 
planings etc. 

Metals, PAHs, sulphates, asbestos. 

Former tanks – most notably to the 
north of the current substation from old 

maps. 

Hydrocarbons. 

Former mill ponds – potential for infill. Metals, PAHs, CH4, CO2. 

Landfill (refuse heap) & filter tanks. Metals, PAHs, CH4, CO2. 

Historic industrial processes. PFAS. 

Substation. PCBs. 

Site geology. Existing Namurian and Coal Measures 
formations. 

Radon (Rn). 

Coal seams CH4, CO2. 
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1.7.3. 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 

Controlled waters Groundwater, surface waters 

1.7.4. Potential Receptors. 

Receptors mainly comprise human (workers) in the construction phase, and human (residential) for the proposed end use.  

Existing human exposure in the wider area & river biota. 
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1.8. Preliminary Conceptual Model. 

Current source/s Original associated 

usage / location / source 

Contaminant 

type 
Pathway Receptor Pollution linkage Consequence Probability Risk 

C
H

E
M

IC
A
L
 (

S
O

L
ID

) 

Existing 
made 
ground - 
surface/sub-
soil. 

Mill & chimney 
demolition materials, 
mortars & plasters, 
cladding, heat resistant 
fixings/fittings/insulation
, other material such as 
hardcore & planings etc. 

Metals, PAHs, 

asbestos. 

Direct ingestion, 
aerial ingestion, 
dermal contact, 

drinking water. 

Crops. 

Water 
pipes/services. 

Primarily 
human - Site 
construction 
operatives & 
future 
residential 
Site 

occupants.   

Pets. 

Ecological 

systems. 

 

There are multiple phases of historical demolition, fires, and 
placement of historical made ground, as well as the potential for 
degradation of asbestos cladding sheet etc, and although it was 
in situ externally, it could now be in place in the upper made 
ground profile. 

Medium. High 

likelihood. 
High risk. 

Former tanks – most 
notably to the north of 
the current substation 
from old maps. 

Hydrocarbons. Historical records noted on-site tanks, which due to inclusion on 
the maps, must have been above ground, although there were no 

tanks recorded in the Site walkover.   

Any historical spills would now be evident in the Site made ground 

in localised areas. 

Former mill ponds – 

potential for infill. 

Metals, PAHs, 

asbestos. 

Photographic evidence suggests the mill ponds were primarily 
above ground storage structures & small in area.  However, 
concerning dry chemical contamination particularly, the former 
pond areas are likely to comprise the same contamination as the 
rest of the Site. 

Landfill (refuse heap) & 
filter beds. 

Metals, PAHs, 
asbestos. 

The refuse heap is assumed to comprising the demolition rubble 
from the former woollen mill built in the 1850s, as well as ash 
from on-site processes.  Although considered inert from a gas risk 
perspective, the source is likely to comprise chemical 
contamination & potential to have been spread over the Site 
locally.   

Substation. PCBs. Substation construction was post-ban on PCBs so source is 
considered mitigated. 

Medium. Unlikely. Low risk. 

Former buildings, fill, 
mortars & plasters. 

Sulphates. Contact with 
underground 

structures. 

Building 
structures 

/concrete. 

Archaeologic
al sites & 
ancient 

monuments 

Potential for sulphates in the soil, which could leach into 
groundwater and negatively impact existing or proposed 

foundations. 

Minor. Likely. Low risk. 

G
R

O
U

N
D

 

G
A
S
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IS
K
 

(V
A
P
O

U
R

S
) Geological 

ground gas. 

Coal seams from Coal 

Measures. 

CH4, CO2, 
other trace 
gases. 

Diffusion 
through 
permeable 
soil/subsoil, 

Human - 
future 
residential 
Site 

There are potential coal seams beneath the Site, according to BGS 
maps.  A separate coal mining risk assessment has concluded that 
shallow coal seams do not underly the Site & therefore risks are 

mitigated.  It was approved by the Coal Authority. 

Medium. Unlikely. Low risk. 
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Radon sources in 
Namurian deposits. 

Rn. building 
substructures, 

aerial inhalation. 

occupants.  
Explosion, 

suffocation. 

The Site is within a 5-10% radon potential area classed as medium 
risk and a gas membrane will be required in the construction of 

foundations/slab. 

Medium. Likely. Moderate 
risk. 

Anthropoge
nic ground 
gas sources. 

Refuse heap. CH4, CO2, 
other trace 
gases. 

The refuse heap is assumed to comprise the demolition rubble 
from the former woollen mill built in the 1850s, as well as ash 
from on-site processes.  The inert waste was stockpiled & stored 

above ground mitigating any risks. 

Mild. Unlikely. Very low 

risk. 

Filter tanks Former filter tanks to the northwest corner of the Site were small 
in area, and open structures which generally comprise ash as a 
filter medium.  The tanks have been disused for approximately 

40years due to a pump house being incorporated into the Site. 

Former mill ponds. Unlikely to contribute to ground gas generation.  Mill ponds were 
small, and photographic evidence indicates these structures were 
bunded/above ground. 

C
H

E
M

IC
A
L
 (

L
IQ

U
ID

) 

Groundwate
r/ surface 

water. 

Former tanks – most 
notably to the north of 
the current substation 
from old maps. 

Hydrocarbons. Controlled 
Waters: 
specifically 
groundwater & 

aquifers. 

 

Human - 
future 
residential 
Site 
occupants, 
user in the 

wider area. 

Pets. 

Ecological 
systems. 

Adjoining 
land 

/woodland. 

There is not considered to be a pollutant linkage regarding 
groundwater/aquifers and subsequent human receptors for the 

following reasons:  

• The Site is not in a Drinking Water Protected Area 
(Surface Water), nor a Drinking Water Safeguard Zone 

(Surface Water). 

• The Site is not in a Drinking Water Safeguard Zone 
(Groundwater); the closest Source Protection Zone is 
approximately 7km southwest of the Application Site. 

• There are no groundwater abstraction licences within 
250m of the Site, and more distant extractions are not 
at risk due to lack of pathway at the locations. 

Medium. Unlikely. Low risk. 

Mill & chimney 
demolition materials, 
mortars & plasters, other 
material such as 
hardcore & planings etc. 

Metals, PAHs. 

Former industrial 
processes. 

PFAS – PFOA & 
PFOS. 

Former buildings, fill, 

mortars & plasters. 
Sulphates. Building 

structures 
/concrete. 

Archaeologic
al sites & 
ancient 
monuments 

Potential for sulphates in the groundwater, which could negatively 

impact existing or proposed foundations. 
Minor. Likely. Low risk. 

Former tanks – most 
notably to the north of 
the current substation 
from old maps. 

Hydrocarbons. Controlled 
Waters: 
specifically 
surface waters 
such as 
Greenvale Brook 

Aquatic 
habitats & 

biota. 

Ecological 

systems. 

There is a potential pollutant linkage that the relative contaminant 
source may have made its way into the ground profile, and 
subsequently from ground to surface water pathways where it can 
reach surface water biota receptors. 

Mild. Likely. Moderate 
to low 

risk. 

Mill & chimney 
demolition materials, 
mortars & plasters, other 

Metals, PAHs. 
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material such as 
hardcore & planings etc. 

& the Canal 
Drain. 

 

Adjoining 
land 
/woodland. 

Former industrial 
processes. 

PFAS – PFOA & 
PFOS. 
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2. PHASE 2 SITE INVESTIGATIONS & RISK ASSESSMENT.  

2.1. Site Investigations. 

2.2. Investigation Summary. 

Below is a timetable of the investigations undertaken to date: 

 

2.2.1. Rotary Borehole Investigation (Coal) 03.06.2021. 

Site investigations were undertaken to identify the stratigraphy of the underlying coal measures & confirm the presence/absence 
of coal seams.  The investigation comprised a single borehole (BH1), and was located in the central area of the Site to the E side 
of a fault line passing NNW – SSE through the area.   

Due to the predicted absence of coal seams/workings and the remote location, the use of air flushed open hole drilling was selected 
for speed and economy.   

The surface arisings and drill progress rate were used to establish the rock type and hardness.   

The borehole identified no coal seams beneath the Site, and the results have been included in a separate Coal Mining Risk 
Assessment subsequently approved by the Coal Authority. 

No risk to the Site is understood to remain due to coal mining legacy. 

The borehole log is appended.   

2.2.2. Trial Hole & Soil Sampling Investigation 24.03.2022. 

Site investigations were undertaken by T J Booth Associates with a 13t back acting excavator, and comprised 10No. machine 

excavated trial holes (THs 1-10).   

Trial holes were located around the Site to gain an understanding of the geology for future foundation design, and also located in 
and around particular former source areas noted in historic data search, such as former tanks, ponds, and refuse heaps.   

Regarding these areas in particular; TH1 was located in the old refuse heap, TH3 in the location of the historic mill pond, and trial 
holes TH6, TH7 & TH8 in and around the location which the former tanks were situated. 

Made ground across the Site generally comprised historic fill made up of coarse brick/stone/concrete fill in a finer clayey/silty and 
occasionally sand & gravel matrix.  It is assumed this fill was historically imported to Site to build up levels as required, or used to 
infill (cut & fill) as successive phases of the mill & associated buildings were demolished throughout is evolution. 

At the location of the historic reservoir, trial hole TH3 revealed no exceptional fill type or depth varying from the general Site make-
up.  Exceptions to the general site-wide made ground were: 

• TH1 around the old refuse tip.  Made ground comprised predominantly of gravel & sand sized brick, stone, glass & ash. 
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• TH4 around the location of the historic part of the mill.  Depths in excess of 4m of brick & stone rubble fill was noted 
without reaching bedrock noted everywhere else across the Site.  The depth is assumed to be due to basements within 
the historic mill dating back to & built in the 1850s. 

• TH7 to the northwest corner of the Site (lower site) noted hydrocarbon contamination at depth which appeared to be 
local only.  No visual or olfactory evidence of contamination was noted in either TH6 or TH8, both close by.  The location 
is of TH7 was local to the former tanks. 

Soil sampling was also undertaken in each of the trial holes, and 10No. soil samples (S1-10) were taken representative of the 
made ground horizons to assess the potential ground contamination both in specific locations identified above, and also to get 
general background contamination levels across the Site. 

Samples were analysed for metals, speciated PAH, inorganics & sulphates, SOM, & asbestos screening in accordance with the 
conceptual model.  Further hydrocarbon TPH(CWG) & BTEX analysis was undertaken in TH7 around the local of the former tanks, 
and in locations where hydrocarbons were suspected. 

The trial hole logs & soil sample certification are appended.   

2.2.3. Trial Hole Investigation 07.03.2023. 

Site investigations were undertaken by T J Booth Associates with a 13t back acting excavator, and comprised a further 5No. 
machine excavated trial holes (THs 11-15).   

The trial holes were located adjacent to the existing access road/lane adjacent to the east side retaining walls, and were undertaken 
primarily to assess the retaining wall foundation positions & depths; but to also give further insight into geo-environmental aspects 
of the fill in this location. 

In particular, trial holes 11, 12, 13 were located within the former ‘refuse tip’ area with trial hole 14 just on the boundary.  A loose 
sand & gravel made ground (sand & gravel of brick, stone, concrete, ash) was noted confirming earlier investigations that the fill 
in this area is generally inert demolition fill. 

Trial hole 15 was a shallow excavation down the face of the embankment between the upper and lower Sites (north), which 
confirmed interbedded sandstone and mudstone (general Coal Measures). 

The trial hole logs are appended.   

2.2.4. Trial Hole & Preliminary Ground/Surface Water Investigation 20.07.2023. 

Site investigations were undertaken by T J Booth Associates with a 13t back acting excavator, and comprised a further 3No. 
machine excavated trial holes (THs 16-18).   

The trial holes were located adjacent/close to the west Site boundary with the watercourse (nominally upstream to downstream) 
to assess the ground conditions close to the watercourse and take preliminary groundwater samples. 

The trial holes recorded stratigraphy similar to previous trial holes close to the watercourse – nominally clayey rubble MADE 
GROUND on top of SAND & GRAVEL, over mudstone BEDROCK. 

Preliminary groundwater samples (GWS1-3) were taken in each trial hole.   

Surface water samples (WS1-3) were also taken in the watercourse, downstream, at a midpoint, and at the confluence with 
Lydgate Brook. 

The trial hole logs and water sample certification are appended.   

2.2.5. Borehole & Soil Sampling Investigation 07.08.2023 - 08.08.2023. 

Site investigations were undertaken by Subsurface Ltd using a Dart Mini Sampling Rig fitted with windowless sample tubes.  The 
investigations comprised 8No. mini boreholes (M1-8) to depths of between 2.00 and 4.00 metres.  The boreholes were specified 
to be taken down through any made ground horizons & virgin superficial cover to bedrock.   

On completion the mini boreholes were converted to standpipes, and installed with 50mm HDPE pipe with a geotextile membrane 
surrounding the slotted sections. The standpipes were then surrounded by filter gravel in the slotted sections of the standpipe and 
capped off with a bentonite seal. A metal flush cover was installed to ground level over the standpipe using concrete. 

Soil sampling (24No.) was also undertaken in each of the boreholes, nominally at change in strata/depth as tabulated below:   

Borehole/Standpipe No. Total Depth (m) Response Zone (m) Soil Sample Depths (m) 

M1 2.80 1.00-2.80 M1 - 1.2m, M1 - 2.0m, M1 - 2.6m, M2 - 1.2m 

M2 3.00 1.00-3.00 M2 - 2.0m, M2 - 3.0m 

M3 3.00 1.00-3.00 M3 - 1.2m, M3 - 2.0m 
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M4 2.70 1.00-2.70 M4 - 1.2m, M4 - 2.0m, M4 - 2.7m 

M5 4.00 1.00-4.00 M5 - 1.2m, M5 - 2.0m, M5 - 3.0m, M5 - 3.75m 

M6 4.00 1.00-4.00 M6 - 1.2m, M6 - 2.0m, M6 - 3.0m, M6 - 3.7m 

M7 2.80 1.00-2.80 M7 - 1.2m, M7 - 2.0m, M7 - 2.6m 

M8 2.00 1.00-2.00 M8 - 1.2m, M8 - 2.0m 

Samples were analysed for metals, speciated PAH, inorganics & sulphates, SOM, asbestos screen/quantification (as required), and 
hydrocarbon TPH(CWG) & BTEX in accordance with the conceptual model.  

The borehole logs & soil sample certification are appended.   

2.2.6. Soil Sampling Investigation 08.08.2023. 

Soil sampling was undertaken by T J Booth Associates and comprised some minor sampling for waste acceptance criteria (WAC) 
to enable the tendering process regarding proposed earthworks.   

2No. soil samples were taken of upper made ground to the north of the Site, and samples are as follows: 

• WACS1 Dense dark brown very gravelly silty sand MADE GROUND.  Gravel is brick, concrete, macadam. 

• WACS2 Medium dense dark brown gravelly silty sand MADE GROUND.  Gravel is brick, concrete, macadam. 

For reference, the samples tested below the inert landfill thresholds for all relevant determinands, apart from TOC which was 
noted to trigger the inert landfill threshold. 

The samples were also analysed for metals, speciated PAH, inorganics, SOM, & asbestos screening in accordance with the 
conceptual model.   

The soil sample (contamination) certification is appended.   

2.2.7. Groundwater Sampling Investigation 22.08.2023 - 07.09.2023. 

Groundwater sampling was undertaken by Subsurface Ltd on borehole standpipes (M1-8). 

A summary of groundwater levels recorded during monitoring visits are tabulated below: 

Borehole/Standpipe No. Standpipe Depth (m) Response Zone (m) Depth to Groundwater (m) 

M1 2.80 1.00-2.80 0.40 

M2 3.00 1.00-3.00 1.80 

M3 3.00 1.00-3.00 1.54 

M4 2.70 1.00-2.70 2.11 

M5 4.00 1.00-4.00 Unable to locate 

M6 4.00 1.00-4.00 2.62 

M7 2.80 1.00-2.80 DRY 

M8 2.00 1.00-2.00 1.57 

6No. samples of groundwater taken from the standpipes installed in M1, M2, M3, M4, M6 and M8.   

Contamination analyses were specified as: pH, sulphate, sulphide, cyanide, arsenic, boron (soluble), cadmium, chromium, 
hexavalent chromium, copper, lead, mercury, molybdenum, nickel, selenium, zinc, speciated TPHs, the speciated PAHs suite, the 
BTEX suite and phenols, PFOS and PFOA. 

Limited groundwater was noted in M3, M4, and M8, and so reduced contamination analysis was undertaken. 

M5 could not be located by the contractor at the time of sampling, and M7 was dry, so no groundwater sampling and subsequent 
analysis was undertaken on these borehole/standpipes. 

The groundwater certification is appended.   

2.2.8. Borehole & Soil Sampling Investigation 06.10.2023-13.10.2023. 

Site investigations were undertaken by Subsurface Ltd using a Dart Mini Sampling Rig fitted with windowless sample tubes.  The 
investigations comprised a further 6No. mini boreholes (M9-14) to depths of between 2.00 and 4.00 metres.  The boreholes were 
specified to be taken down through any made ground horizons & virgin superficial cover to bedrock.   
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On completion the mini boreholes were converted to standpipes, and installed with 50mm HDPE pipe with a geotextile membrane 

surrounding the slotted sections. The standpipes were then surrounded by filter gravel in the slotted sections of the standpipe and 
capped off with a bentonite seal. A metal flush cover was installed to ground level over the standpipe using concrete. 

Soil sampling (16No.) was also undertaken in each of the boreholes, nominally at change in strata/depth as tabulated below:   

Borehole/Standpipe No. Total Depth (m) Response Zone (m) Soil Sample Depths (m) 

M9 2.40 1.00-2.40 M9 - 1.2m, M9 - 2.0m 

M10 2.00 1.00-2.00 M10 - 1.2m, M10 - 1.8m 

M11 1.40 0.50-1.40 M11 - 0.3m,  

M12 4.00 1.00-4.00 M12 - 1.2m, M12 - 2.2m, M12 - 3.7m 

M13 4.00 1.00-4.00 M13 - 1.0m, M13 - 1.6m, M13 - 2.5m, M13 - 3.5m 

M14 4.00 1.00-4.00 M14 - 1.4m, M14 - 1.8m, M14 - 2.4m, M14 - 3.7m 

Samples were analysed for metals, speciated PAH, inorganics & sulphates, SOM, asbestos screen/quantification (as required), and 

hydrocarbon TPH(CWG) & BTEX in accordance with the conceptual model.  

The borehole logs & soil sample certification are appended.   

2.2.9. Groundwater Sampling Investigation 19.10.2023 – 20.10.2023. 

Groundwater sampling was undertaken by Subsurface Ltd on borehole standpipes (M9-14). 

A summary of groundwater levels recorded during monitoring visits are tabulated below: 

Borehole/Standpipe No. Standpipe Depth (m) Response Zone (m) Depth to Groundwater (m) 

M9 2.40 1.00-2.40 1.71 

M10 2.00 1.00-2.00 0.65 

M11 1.40 0.50-1.40 1.30 

M12 4.00 1.00-4.00 DRY 

M13 4.00 1.00-4.00 DRY 

M14 4.00 1.00-4.00 2.82 

3No. groundwater samples were taken from the following standpipes: M9, M10, and M14.  

Contamination analyses were specified as: pH, sulphate, sulphide, cyanide, arsenic, boron (soluble), cadmium, chromium, 
hexavalent chromium, copper, lead, mercury, molybdenum, nickel, selenium, zinc, speciated TPHs, the speciated PAHs suite, the 
BTEX suite and phenols, PFOS and PFOA. 

Limited groundwater was noted in M9 & M14, and so reduced contamination analysis was undertaken. 

M12 & M13 were dry, and there was not enough groundwater in M11, and no groundwater sampling and subsequent analysis was 
undertaken on these borehole/standpipes. 

The groundwater certification is appended.   

2.2.10. Ground/Surface Water Sampling Investigation 07.11.2023-09.11.2023. 

Groundwater sampling was undertaken by Subsurface Ltd on borehole standpipes (M1-14). 

A summary of groundwater levels recorded during monitoring visits are tabulated below: 

Borehole/Standpipe No. Standpipe Depth (m) Response Zone (m) Depth to Groundwater (m) 

M1 2.80 1.00-2.80 0.05 

M2 3.00 1.00-3.00 1.46 

M3 3.00 1.00-3.00 1.80 

M4 2.70 1.00-2.70 2.90 

M5 4.00 1.00-4.00 Unable to locate 

M6 4.00 1.00-4.00 2.32 
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M7 2.80 1.00-2.80 DRY 

M8 2.00 1.00-2.00 Submerged 

M9 2.40 1.00-2.40 0.34 

M10 2.00 1.00-2.00 0.59 

M11 1.40 0.50-1.40 DRY 

M12 4.00 1.00-4.00 DRY 

M13 4.00 1.00-4.00 DRY 

M14 3.00 1.00-4.00 2.30 

8No. groundwater samples were taken from the following standpipes: M1, M2, M3, M4, M6, M9, M10, and M14.  

Contamination analyses were specified as: pH, sulphate, sulphide, cyanide, arsenic, boron (soluble), cadmium, chromium, 
hexavalent chromium, copper, lead, mercury, molybdenum, nickel, selenium, zinc, speciated TPHs, the speciated PAHs suite, the 
BTEX suite and phenols, PFOS and PFOA. 

M5 wasn’t located, M7 & M11-M13 were dry, and M8 was submerged, and so these boreholes were unable to be sampled. 

Due to the lack of water in M14, reduced testing was undertaken. 

Surface water samples (WS4-7) were also taken in the watercourse, downstream, at a midpoint, at the confluence with Lydgate 
Brook, and upstream of the Application Site. 

The ground & surface water certification is appended.   

 

2.3. Site Stratigraphy.  

Following on from Site investigations, the made ground profile, superficial & bedrock depths have been identified.   

Generally, the Site is covered with between 1-3m of historic made ground generally comprising inert fill made up of coarse brick, 
stone, slate, glass, with other inclusions such as concrete/mortars etc; generally all contained within a finer clayey/silty and 
occasionally sand & gravel matrix.  The general exception to this is around the former ‘refuse tip’ area which comprises sand/sand 
& gravel sized ash.   It is assumed the fill was either historically imported to Site to build up levels, or used to infill as successive 
phases of the mill & associated buildings were demolished throughout is evolution. 

The investigations have also delineated the bedrock types, generally comprising a light brown sandstone lithology to the east, 
becoming overlain by dark grey/black mudstone nominally to the centre of the Site. 

UPPER SITE:  The upper level of the Site (northeast area) was generally underlain by approximately 1m of made ground, a thin 
band of silt to approximately 1.4m, and sand & gravels to 2.5m with weathered bedrock below. 

LOWER SITE:   Site investigations have shown that the lower part of the Site is underlain by approximately 1-2.5m of made ground 
(south area), generally directly on top of weathered bedrock.  This increases to approximately 3m depth in the north section.  
Below the made ground in the north section and close to the river in the southwest section (only adjacent to the watercourse) is 
approximately 1m of coarse flood gravel deposits on top of weathered bedrock.   

 

2.4. Final Contaminant Risk Assessment.  

2.4.1. Human Health. 

2.4.1.1. Shallow soil contamination. 

Samples were analysed for metals, speciated PAH, inorganics & sulphates, SOM, asbestos screen/quantification (as required), and 
hydrocarbon TPH(CWG) & BTEX in accordance with the conceptual model.  

On return, soil samples were assessed by TJ Booth Associates to common threshold comparison data, specifically the Defra 
Category 4 Screening Levels (C4SLs), then to LQM/CIEH (S4ULs).  

All contaminants of concern that tested above threshold levels are identified in the table below: 
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When soil samples were analysed against residential threshold levels, out of a total of 52 samples, 28 were found not to be 
contaminated above residential thresholds. 

Of the 24 remaining samples that were above thresholds, most were marginal.  6 samples in particular: M2-2m, M2-3m, M3-1.2m, 
M6-1.2m, M6-2m, M14-1.35m only contained marginal asbestos which isn’t a mobile contaminant. 

The one sample with Nickel (M14-1.8m) noted above the residential limit can be considered an outlier, as the Site t95 is below the 
threshold. 

The one exceedance of benzo[a]anthracene (M13-1.61m) noted above the residential limit can be considered an outlier, as the 
Site t95 is below the threshold. 

The one exceedance of chrysene (M13-1.61m) noted above the residential limit can be considered an outlier, as the Site t95 is 
below the threshold. 

However, due to above elevated levels noted, existing Site soil is considered unsuitable for the proposed end, and will need 
remediation/mitigation measures in order to protect human receptors from arsenic, lead, asbestos, benzo[a]pyrene, 
benzo[b]fluoranthene, & dibenz[ah]anthracene. 

As part of Site proposals, the finished ground level is to be raised from existing, allowing encapsulation and adequate cover of 
mildly contaminated existing soil to protect the end users. 

2.4.1.2. Ground Gas. 

2.4.1.2.1. Historic landfill Sites. 

There are 3No. local historic landfill sites: Sladen Bridge 115m west; Greenvale 185m northwest; and Wellfield Mill 325m northeast; 
but these are all filled with inert waste and generally at higher level than the Application Site – so little risk of ground gas is 
attributed to these sources & any pathways are considered mitigated. 

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

Investigations have revealed the general Site is infilled with inert clayey made ground with the following exceptions: 

• The refuse area to the southeast corner of the Site is relatively thin (approx 2m) & comprises ash, brick, stone & glass 
fill.  Historic maps show the refuse tip built up above the ground profile which has been predominantly removed leaving 

the depth found.  The investigations appear to corroborate the assumption that the made ground in this location was 
formed from tipping of boiler ash & demolition of the remaining parts of the historic mill building destroyed by fire.  

• The former reservoir central to the Site was of raised bund design, above the general level of the Site ground level at 
that time (retaining head for hydraulic power & washing).  This is evident on historic maps, historic photographs; and is 
again corroborated by the trial hole investigations which found the same depth & type of made ground in this area to 
the rest of the Site.   

• There was a deeper section of fill associated with the historic mill basement, but the type of fill was inert coarse building 
rubble - generally brick & stone. 

• No putrescible material was found in the above areas, and there is little risk of ground gas from these areas/sources. 

• General made ground across the Site is noted to be clay fill. 

No credible risk is attributed to this source. 
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2.4.1.2.3. Radon. 

New radon maps indicate the Application Site is within an area where the radon potential is 5-10%.  The general risk is medium 
and the proposed Site buildings will require a radon gas membrane incorporated into the foundations.  Due to the risk category, 
standard protection is required (radon membrane only).  

2.4.1.2.4. Alluvium. 

N/A – only minor alluvial materials were noted as thin deposits local to the watercourse areas.  Much of the Application Site is 
directly onto bedrock. 

2.4.2. Property (existing or proposed). 

2.4.2.1. Buildings. 

There are no contaminants of concern, nor hazardous risks arising from environmental issues noted in the risk assessment to 
buildings or structures.   

Sulphate was recorded below action level (DS1) for all soil samples taken across the Site. 

Sulphate was recorded below action level (DS1) for all borehole groundwater samples taken across the Site. 

Although not a risk to the buildings specifically (ie explosion), the risk from radon will need to be mitigated within the building 
foundations to the ensure radon gas does not enter enclosed spaces, where it could ultimately cause harm to human receptors as 
discussed above in the Human Health/Ground Gas section. 

There are no risks to offsite buildings or structures from the Site. 

2.4.2.2. Crops. 

Crops can be considered a pathway for the purposes of the assessment.  The offsite/wider area is upland agricultural/pastoral and 
not suitable for arable farming.  There is no receptor in this case and therefore no offsite pollutant linkage or risk. 

Only minor contamination of the existing onsite soil was noted in the soil sampling results.   

While there may be minor crops in gardens or greenhouses, it is the human end user that is the ultimate receptor in the case of 
the Application Site, and Site soil has been deemed unsuitable for the end use and requires mitigation/remediation as described 
in the above sections. 

Excavations are unlikely to be deeper than 600 mm in typical gardening activities, and root systems are typically up to 600 mm.  
Encapsulating existing minor contamination of Site soil with a suitable cover will mitigate the risk to crops and human receptors, 
whilst providing a suitable growing medium for plants.  

2.4.2.3. Livestock. 

The Site is residential and not suitable for to livestock.   

Pollution of groundwater/surface water is considered mitigated (refer to next section), and development would prevent pollution 
of the water environment including to offsite receptors. 

There is no pathway in this case and therefore no pollutant linkage or risk. 

2.4.2.4. Pets. 

Pets are highly likely on the Site, and can be considered to share the same risks as human receptors for the purposes of the 
assessment.   

Excavations by children or pets are unlikely to exceed 600 mm.  Encapsulating existing minor contamination of Site soil with a 
suitable cover will mitigate the risk to pets as well as human receptors. 

2.4.2.5. Woodland. 

There is no on-site woodland to consider.  However, there is woodland to the north side of the Site, offsite, on adjacent land which 
follows the Greenvale Brook Valley down towards Summit village. 

Pollution of groundwater/surface water is considered mitigated (refer to next section), and development would prevent pollution 
of the water environment including to offsite receptors. 

There is no pathway in this case and therefore no pollutant linkage or risk. 

2.4.2.6. Service lines & pipes. 

There is no risk to general service lines or pipes, except for potable water supplies serving the development only. 

Soil sampling across the Site has recorded levels above those given in the United Utilities PSRAS table. 
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Where potable water pipes are to be laid in existing ground, suitable protection will be required in the form of barrier pipe. 

Should potable water pipes be laid in inert engineered fill above the existing ground material, then standard PE pipe will suffice. 

2.4.3. Adjoining Land. 

Pollution of groundwater/surface water is considered mitigated (refer to next section), and development would prevent pollution 
of the water environment including to offsite receptors. 

2.4.4. Controlled Waters. 

2.4.4.1. Groundwater. 

On return the samples were assessed by TJ Booth Associates to common threshold comparison data.  Groundwater samples are 
generally compared against the Environmental Quality Standards (EQS) & also drinking water standards (UK DWI 2016 & WHO 
2022). 

The following table indicates all samples noted as elevated when compared to the relevant drinking water supply guidelines for 

common groundwater pollutants.  All other contaminants of concern that passed the chemical analysis have been omitted: 

Groundwater sampling was undertaken to assess the potential for groundwater contamination across the Site.  Groundwater has 
a potential impact through extended pathways such as underlying aquifers, and the nearby watercourses, where mobile 
contaminants can harm relative ecosystems or the end users. 

When considered in the context of aquifer pathways and human end users, the earlier desk study and risk assessment has found 
that the risk is considered mitigated by lack of end use receptors.  

The environmental database identified the underlying aquifer as being only capable of supporting water supplies at a local rather 
than strategic scale.   

Regarding offsite receptors, the Application Site & local area are not in a Drinking Water Safeguard Zone (Groundwater)/Source 
Protection Zone, and there are no groundwater abstraction licences in the local area.  Of licences that do exist, the location is in 
different catchment areas over 800m distant. 

Regarding on-site receptors, the proposed dwellings will have dedicated potable water supplies from the United Utilities water 
mains so will not rely on groundwater sources for drinking etc. 

Of the contaminants that were elevated, most were marginal, and elevations were noted only in specific boreholes (ie not uniformly 
spread through the groundwater) suggesting minor local elevations to point source contamination.  As the risk isn’t spread 
uniformly through the Site, there is little risk of widespread contamination away from it. 

Also, without end use receptors, there is no pollutant linkage as per the UK source-pathway-receptor methodology, and therefore 
no relevant risk.  

2.4.4.2. Surface Water. 

Surface water/river sampling results are generally compared against the Environment Quality Standards for Freshwater (EQS).  
The results are also compared to the corresponding groundwater EQS results to infer potential impacts from that source. 

2.4.4.2.1. Greenvale Brook. 

The following table indicates all samples noted as elevated when compared to the relevant EQS guidelines for common pollutants.  
All other contaminants of concern that passed the chemical analysis have been omitted: 
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Most of the contaminants of concern were either below current EQS AA guideline trigger values.  Of those that were above the 
EQS AA, most were below the relevant EQS MAX. 

Of the contaminants of concern that were above the EQS MAX, all were below the lab LOD and relevant drinking water standards. 

Some of the contaminants of concern were also upstream of the Site, suggesting upstream contaminants sources (old mills, historic 
infilled land, agriculture etc). 

2.4.4.2.2. Canal Drain. 

The Canal Drain is a semi dry channel, only conveying minor flows in extreme runoff events.  It is between 13-15m higher than 

the lower part of the Application Site, and 7m higher than the upper part. 

It is against the hydraulic gradient, pollution of groundwater is considered mitigated, and development would prevent pollution of 
the water environment including to offsite receptors. 

There is no pathway in this case and therefore no pollutant linkage or risk. 

2.4.5. Ecological Systems. 

The Site was formerly fully covered with buildings, concrete & macadam hardstandings.  There were no significant onsite ecological 
systems or habitats. 

As discussed in the Human Health section, existing Site soil is considered unsuitable for the proposed end and comprises minor 
contamination in the form of arsenic, lead, asbestos, benzo[a]pyrene, benzo[b]fluoranthene, & dibenz[ah]anthracene. 

Root systems for shrubs are typically up to 600 mm, and bioturbation is typically limited to the top 600 mm of the soil profile.  
Encapsulating existing minor contamination of Site soil with a suitable cover will mitigate the contamination risk while providing a 
healthy environment for ecological systems, both above and below ground level.  

Pollution of groundwater/surface water is considered mitigated, and development would prevent pollution of the water environment 
including to offsite receptors (which includes offsite ecological systems). 

2.4.6. Archaeological Sites and Ancient Monuments. 

There are no onsite designated or non-designated assets. 

Designated assets in the wider area & relatively local to the Site include: 

• Lightowlers Cottage, 170m west; 

• Sladen Fold Farmhouse, 500m north. 

• Nos. 4 and 5, Sladen Fold, 500m north. 

• No. 3 Sladen Fold & adjoining barn, 500m north. 

Non-designated assets in the wider area & relatively local to the Site include: 
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• Lightowlers Barn, 170m west. 

• Rochdale Canal and Structures, adjacent & 400m northwest.  

• Greenvale Mill, Todmorden Road, 400m northwest. 

• Fothergill Rock Nook Mill, Todmorden Road, 500m northwest. 

• Sladen Wood Mill, Todmorden Road, OL15 9EW, 600m northwest. 

There are other designated and no-designated assets in the wider area, but all are further than the above noted distances and 
not considered relevant.  The Sites are considered too distant to be impacted by the Application Site. 

Pollution of groundwater/surface water is considered mitigated, and development would prevent pollution of the water environment 
including to offsite receptors. 

No other risks from the Site are considered appropriate. 
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2.5. Final Conceptual Model. 

Current source/s Original associated 
usage / location / 
source 

Contaminant 

type 
Pathway Receptor Pollution linkage Consequence Probability Risk Mitigation proposed 

C
H

E
M

IC
A
L
 (

S
O

L
ID

) 

Existing 
made 
ground - 
surface/

sub-soil. 

Mill & chimney 
demolition 
materials, mortars 
& plasters, 
cladding, heat 
resistant 
fixings/fittings/insu
lation, other 
material such as 
hardcore & 
planings etc. 

Metals, PAHs, 
asbestos. 

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

Crops. 

Water 

pipes/services. 

Primarily 
human - Site 
construction 
operatives & 
future 
residential Site 

occupants.   

Pets. 

Ecological 

systems. 

 

Metals, PAH, asbestos have been identified in 
the made ground profile at shallow depth which 
can pose a risk to human receptors in a 
residential end use. 

There is some hydrocarbon contamination local 
only to trial hole TH7 as identified in the original 
trial holes.  It has not been noted above 
guidance levels in general Site groundwater. 

Although the contamination is above that for a 
residential end use, it is not a risk to end use 
receptors due to depth and hasn’t led 
groundwater becoming contaminated above 
regulations. 

While contamination can remain in situ, human 
end use receptors & pets will need protection 
from underlying soils by remedial measures.  
The remedial measures will also be of benefit to 

ecological systems on-site. 

Medium. 

 

High 
likelihood. 

High 
risk. 

REQUIRES 
REMEDIATION. 

Site remediation 
should take the form of 
cover soils to protect 
human, pet, and 

ecological receptors. 

Potable water supplies 
through made ground 
will need to be 
protected ie barrier 

pipe. 
Former tanks – 
most notably to 
the north of the 
current substation 

from old maps. 

Hydrocarbons. 

Former mill ponds 
– potential for 
infill. 

Metals, PAHs, 
asbestos. 

Landfill (refuse 
heap) & filter 
tanks. 

Metals, PAHs, 

asbestos. 

Substation. PCBs. Substation construction was post-ban on PCBs 
so source is considered mitigated. 

Medium. Unlikely. Low 
risk. 

NO REMEDIATION 
REQUIRED. 

Former buildings, 
fill, mortars & 
plasters. 

Sulphates. Contact with 
underground 
structures. 

Building 
structures 
/concrete. 

Site soils noted at DS1, no risk to foundations. Minor. Unlikely. Very 
low 
risk. 

NO REMEDIATION 

REQUIRED. 

G
R

O
U

N
D

 G
A
S
 R

IS
K
 

(V
A
P
O

U
R

S
) 

Geologic
al 
ground 
gas. 

Coal seams from 
Coal Measures. 

CH4, CO2, other 
trace gases. 

Diffusion through 
permeable 
soil/subsoil, 
building 
substructures, 
aerial inhalation. 

Human - 
future 
residential Site 
occupants. 

A separate coal mining risk assessment has 
concluded that shallow coal seams do not 
underly the Site & therefore risks are mitigated.  
It was approved by the Coal Authority. 

Medium. Unlikely. Low 
risk. 

NO REMEDIATION 
REQUIRED. 

Radon sources in 
Namurian 

deposits. 

Rn. The Site is within a 5-10% radon potential area 
classed as medium risk and a gas membrane 
will be required in the construction of 
foundations/slab. 

Medium. Likely. Moder
ate 

risk. 

REQUIRES 
REMEDIATION. 

Radon membranes 
should be incorporated 
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in the foundations & 
ground floor slabs. 

Anthrop
ogenic 
ground 
gas 

sources. 

Refuse heap. CH4, CO2, other 
trace gases. 

The refuse heap is assumed to comprise the 
demolition rubble from the former woollen mill 
built in the 1850s, as well as ash from on-site 
processes.  The inert waste was stockpiled & 

stored above ground mitigating any risks. 

Mild. Unlikely. Very 
low 

risk. 

NO REMEDIATION 
REQUIRED. 

Filter tanks Former filter tanks to the northwest corner of 
the Site were small in area, and open structures 
which generally comprise ash as a filter 
medium.  The tanks have been disused for 
approximately 40years due to a pump house 

being incorporated into the Site. 

Former mill ponds. Unlikely to contribute to ground gas generation.  
Mill ponds were small, and photographic 
evidence indicates these structures were 

bunded/above ground. 

C
H

E
M

IC
A
L
 (

L
IQ

U
ID

) 

Ground
water/ 
surface 
water. 

Former tanks – 
most notably to 
the north of the 
current substation 

from old maps. 

Hydrocarbons. Controlled 
Waters: 
specifically 
groundwater & 

aquifers. 

 

Human - 
future 
residential Site 
occupants, 
user in the 
wider area. 

Pets. 

Ecological 
systems. 

Adjoining land 
/woodland. 

Metals, PAH & PFAS have been identified in 
groundwater, however, the pathways are 
considered mitigated due to lack of permeability 
for mass consumption in the wider areas, and 
the Application Site and local area are not 
within ground or surface water protection 
zones. 

There are also a lack of relevant receptors in 
the local area. 

Hydrocarbon contamination is below guidance 
values and is not a risk. 

Medium. Unlikely. Low 
risk. 

NO REMEDIATION 
REQUIRED. 

 

Mill & chimney 
demolition 
materials, mortars 
& plasters, other 
material such as 
hardcore & 
planings etc. 

Metals, PAHs. 

Former industrial 
processes. 

PFAS – PFOA & 
PFOS. 

Former buildings, 
fill, mortars & 

plasters. 

Sulphates. Building 
structures 

/concrete. 

Archaeological 
sites & ancient 
monuments 

All groundwater BHs noted at DS1, no risk to 
foundations. 

Minor. Unlikely. Very 
low 

risk. 

NO REMEDIATION 
REQUIRED. 

 

Former tanks – 
most notably to 
the north of the 

Hydrocarbons. Controlled 
Waters: 
specifically 

Metals, PAH & PFAS have been identified in 
groundwater, but the relevant groundwater 
contaminants of concern have not been linked 

Mild. Unlikely. NO REMEDIATION 
REQUIRED. 
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current substation 
from old maps. 

surface waters 
such as 
Greenvale Brook 
& the Canal 

Drain. 

Aquatic 
habitats & 

biota. 

Ecological 

systems. 

 

Adjoining land 
/woodland. 

to relevant contaminants of concern in the 
surface water environments. 

Surface water contaminants of concern have 
been found to be below regulations, below the 
relevant LOD, or contaminants have been 
identified upstream/off-site.  

Hydrocarbon contamination is below guidance 
values and is not a risk. 

Very 
low 

risk. 

 

Mill & chimney 
demolition 
materials, mortars 
& plasters, other 
material such as 
hardcore & 

planings etc. 

Metals, PAHs. 

Former industrial 

processes. 

PFAS – PFOA & 

PFOS. 
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3. PHASE 3 – REMEDIATION STATEMENT. 

3.1. Basic Site Details. 

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

3.2. Site & Remedial Objectives. 

Site investigations comprised trial holes, boreholes, soil/groundwater/surface water sampling methods, with historic made ground 
recorded over the Site.   

There are currently two remedial objectives: 

• The protection of Site receptors as identified in the Final Risk Assessment & Final Conceptual Model sections from 
contamination in existing Site soil/made ground above that allowed for a residential end use. 

• The protection of on-site human end users from radon gas. 

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

Refer to Phase 2 Site Investigation and Assessment section of the report for Final Conceptual Model. 

To break the pollution linkages, either the source must be removed or the pathways mitigated.  It is not appropriate in this case 
to modify behaviour of or remove receptors. 

A pollutant linkage was identified regarding the minor contamination of Site made ground with metals, PAH & asbestos noted.  
To break the pollutant linkage, a minimum 600mm cover must be used in the external soft landscaping which will remove any 
potential pathway to end use receptors. 

Additionally, barrier pipe will be needed IF potable water pipes are routed through existing made ground. 

A pollutant linkage was also identified with regard to radon gas.  To break the relevant pollutant linkage, a radon membrane will 
be required in the proposed building slab/foundations.  The inclusion of the membrane will remove potential pathways to the 
end use receptor. 

3.4. Recommended Remediation. 

3.4.1. Shallow soil remediation. 

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 (or to clean virgin material if shallower than this) and 
replaced with imported 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;  

Bioturbation is typically limited to the top 600 mm of the soil profile;  

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

The cover level can be further reduced to 450mm in common or public open space areas. 

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.  

3.4.2. Ground gas remediation. 

To ensure the protection of Site end users, ground gas remediation will be required. 

A radon membrane should be included in all building foundations.  The membrane will need to comprise a robust construction, 
suitably lapped and sealed as per manufacturers guidance, with proprietary top hat seals to all incoming slab penetrations.  Refer 
to typical floor slab: 
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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. 

• 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.  Results will be analysed against Defra Category 4 Screening Levels (C4SLs) where available, and 

then to the LQM/CIEH (S4ULs), 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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4. APPENDIX A:  PLANS, FIGURES, ASSESSMENTS & CERTIFICATION.  

4.1. Location Plan.  
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4.2. Proposed Development. 

 

 

4.3. Site Investigation Plan. 
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4.4. Rotary Borehole Investigation Log 03.06.2021. 

Borehole reference BH1 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 168.75    

  X     X     

X     X 

 Loose heterogeneous MADE GROUND 

     X     X     

X    

(1.30)  

 167.45 X     X     

X     X 

1.30  

       X     X     

X     X 

 Weathered grey MUDSTONE 

_v_ 166.75    X     X     

X    

  

  X     X     

X     X 

(2.70)  

     X     X     

X    

  

  X     X     

X     X 

  

 164.75    X     X     

X    

4.00  

       X     X     

X     X 

 Yellow SANDSTONE 

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

(4.50)  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

 160.25 X     X     

X     X 

8.50  

      159.75 X     X     

X     X 

9.00 Grey SANDSTONE 

       X     X     

X     X 

 Yellow SANDSTONE 

     X     X     

X    

(1.20)  

 158.55 X     X     

X     X 

10.20  

       X     X     

X     X 

 Grey SANDSTONE 

     X     X     

X    

  

  X     X     

X     X 

(2.80)  

     X     X     

X    

  

  X     X     

X     X 

  

 155.75    X     X     

X    

13.00  

       X     X     

X     X 

 Grey & yellow SANDSTONE 

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

(7.00)  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

 148.75    X     X     

X    

20.00  

       X     X     

X     X 

 Grey SANDSTONE 

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

(10.00)  
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  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

 138.75    X     X     

X    

30.00  

         Borehole ends 

Not shown to scale 

Additional notes: coal measures exploration, no coal seams or voids encountered 

 

 

4.5. Trial Hole Investigation Logs 24.03.2022. 

Trial pit reference TH1 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 171.50    

  X     X     

X     X 

(0.30) Light brown very gravelly, clayey MADE GROUND (topsoil). Gravel sized  

 171.20    X     X     

X    

0.30 brick, stone, glass & ash. 

       X     X     

X     X 

 Compact dark brown/black sand sized ash MADE GROUND occasional cobble  

     X     X     

X    

(1.70) size brick & stone. (S1) 

  X     X     

X     X 

  

 169.50    X     X     

X    

2.00  

      169.45 X     X     

X     X 

2.05 Light brown SANDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: No groundwater encountered. 

 
Trial pit reference TH2 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 169.50    

  X     X     

X     X 

(0.40) Brown slightly sandy very gravelly clay MADE GROUND, gravel sized  

 169.10    X     X     

X    

0.40 brick, concrete, stone, occasional timber. 

       X     X     

X     X 

 Dark brown/black very gravelly clay MADE GROUND, gravel sized brick,  

     X     X     

X    

(1.60) stone, concrete, occasional timber, with abundant cobble sized brick,  

  X     X     

X     X 

 stone, and concrete.  Hydrocarbon odour (S2). 

_v_ 167.50    X     X     

X    

2.00  

      167.30 X     X     

X     X 

2.20 Dark grey-black MUDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted was a very slight seepage on top of the shale bedrock only. 
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Trial pit reference TH3 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 168.80    

  X     X     

X     X 

 Light brown slightly sandy very gravelly clay MADE GROUND. Coarse  

     X     X     

X    

 gravel sized brick, stone, mortar, occasional shale & coal.  Large  

  X     X     

X     X 

(2.60) cobbles of brick & stone - very loose to bottom 600mm.  (S3) 

     X     X     

X    

  

_v_ 166.25 X     X     

X     X 

  

 166.20    X     X     

X    

2.60  

      165.90 X     X     

X     X 

2.90 Dark grey-black MUDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted immediately above shale bedrock only.  Due to excavation in impermeable bedrock, the 

water filled and pooled up to the top of bedrock only (166.25). 

 
Trial pit reference TH4 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 170.50    

  X     X     

X     X 

 Brown very sandy very gravelly silty MADE GROUND. Occasional clay.   

     X     X     

X    

 Gravel sized brick, stone, concrete, rare coal, ash & vitrified clay.  

  X     X     

X     X 

(2.30)  (S4) 

     X     X     

X    

  

 168.20 X     X     

X     X 

2.30  

      167.90 X     X     

X     X 

2.60 Orange/brown very clayey sand MADE GROUND. 

       X     X     

X     X 

 Very loose very coarse cobble sized brick & stone (demolition rubble  

_v_ 167.30    X     X     

X    

(1.40) fill) MADE GROUND. 

 166.50 X     X     

X     X 

4.00  

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater encountered and standing at 167.30. 

 
Trial pit reference TH5 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 169.30    

  X     X     

X     X 

(0.35) Dark brown gravelly sandy MADE GROUND. Gravel sized stone, brick,  

 168.95    X     X     

X    

0.35 shale & coal.  Cobble sized brick & stone. (S5) 

       :  o  :  o  :  

o  : 

 Loose to medium dense orange/brown silty SAND AND GRAVEL 

  o  :  o  :  o  

:  o 

(1.65)  

_v_ 167.80 :  o  :  o  :  

o  : 

  

 167.30 o  :  o  :  o  

:  o 

2.00  

      166.95 X     X     

X     X 

2.35 Light brown SANDSTONE BEDROCK (weathered) 

      166.90 X     X     

X     X 

2.40 Light brown SANDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted seeping through sand & gravel at 167.80.   
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Trial pit reference TH6 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 167.80    

  X     X     

X     X 

 (firm) brown gravelly clay MADE GROUND. Occasional cobbles.  Gravel &  

     X     X     

X    

(1.70) cobble sized stone, brick, slate, plastic.  (S6) 

  X     X     

X     X 

  

 166.10    X     X     

X    

1.70  

       X  :  X  :  

X  :  X 

 Soft to firm orange/brown slightly sandy SHALE BEDROCK becoming soft  

_v_ 164.95 :  X  :  X  :  

X  : 

(1.20) & damp towards the bottom with occasional sandstone boulders. 

 164.90 X  :  X  :  

X  :  X 

2.90  

      164.50 X     X     

X     X 

3.30 Dark grey-black MUDSTONE BEDROCK (weathered) 

      164.10 X     X     

X     X 

3.70 Dark grey-black MUDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater seepage noted on top of the shale bedrock only. 

 
Trial pit reference TH7 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 167.50    

  X     X     

X     X 

 Black sandy, gravelly clay MADE GROUND with abundant cobbles.  Gravel  

     X     X     

X    

 & cobbles of stone, brick & concrete. Rare cable, fabric (plastic) &  

  X     X     

X     X 

(3.00) timber.  (S7).  Hydrocarbon odour noted at 2500mm. (S7) 

     X     X     

X    

  

  X     X     

X     X 

  

 164.50    X     X     

X    

3.00  

       o     o     o     

o 

 Loose orange/brown GRAVEL with occasional large boulders & very  

_v_ 163.80    o     o     

o    

(1.50) coarse to bottom.  Very wet & hydrocarbon sheen to groundwater. 

 163.00 o     o     o     

o 

4.50  

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted in gravels as above.  

 
Trial pit reference TH8 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 167.80    

  X     X     

X     X 

(1.00) Orange/brown clayey sand & gravel MADE GROUND 

 166.80    X     X     

X    

1.00  

       X     X     

X     X 

 Dark grey/black clayey sand & gravel MADE GROUND with abundant cobble  

     X     X     

X    

(2.00) sized brick.  Rare vitrified clay pipe, fabric (plastic) & timber. 

  X     X     

X     X 

  

 164.80    X     X     

X    

3.00  

       o     o     o     

o 

 Loose orange/brown coarse GRAVEL with abundant cobbles & occasional  

_v_ 163.75    o     o     

o    

(1.10) large boulders. 

 163.70 o     o     o     

o 

4.10  

      163.65 X     X     

X     X 

4.15 Orange/brown SANDSTONE BEDROCK (weathered) 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted standing at 163.75 immediately above bedrock interface. 
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Trial pit reference TH9 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 167.00    

  X     X     

X     X 

(0.85) Dark brown/black very slightly silty slightly gravelly MADE GROUND.  

 166.15    X     X     

X    

0.85 Gravel & cobble sized brick.  Occasional cobble sized stone.  (S9). 

      165.65 x     x     x     

x 

1.35 Orange/brown very fine sandy SILT 

       :  o  :  o  :  

o  : 

 Light brown SAND AND GRAVEL with abundant sandstone cobbles. 

  o  :  o  :  o  

:  o 

(1.25)  

 164.40 :  o  :  o  :  

o  : 

2.60  

       X     X     

X     X 

(1.00) Light brown SANDSTONE BEDROCK (highly weathered) 

 163.40    X     X     

X    

3.60  

      163.35 X     X     

X     X 

3.65 Light brown SANDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: No groundwater noted. 

 
Trial pit reference TH10 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 176.85    

  X     X     

X     X 

 Black very sandy slightly gravelly MADE GROUND with gravel & cobble  

     X     X     

X    

(1.15) size brick, & occasional cobble sized stone. (S10).  Macadam & MOT to  

 175.70 X     X     

X     X 

1.15 upper 200mm. 

      175.45 x  :  x  :  x  

:  x 

1.40 Orange/brown sandy SILT 

       :  o  :  o  :  

o  : 

(1.00) Light brown SAND AND GRAVEL with abundant cobbles. 

 174.45 o  :  o  :  o  

:  o 

2.40  

       X     X     

X     X 

(0.75) Light brown SANDSTONE BEDROCK (highly weathered) 

 173.70    X     X     

X    

3.15  

      173.65 X     X     

X     X 

3.20 Light brown SANDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: No groundwater noted. 

 

4.6. Trial Hole Investigation Logs 07.03.2023. 

Trial pit reference TH11 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 174.40    

  X     X     

X     X 

 Very loose dark brown sand & gravel MADE GROUND (gravel is brick,  

     X     X     

X    

 stone, concrete, ash etc). 

  X     X     

X     X 

(2.60)  

     X     X     

X    

  

  X     X     

X     X 

  

 171.80    X     X     

X    

2.60  

       X     X     

X     X 

(0.60) Orange/brown SANDSTONE BEDROCK (weathered) 

 171.20    X     X     

X    

3.20  

      170.70 X     X     

X     X 

3.70 Orange/brown SANDSTONE BEDROCK 

         Trial pit ends 

Not shown to scale 

Additional notes: No groundwater noted. 
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Trial pit reference TH12 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 174.65    

  X     X     

X     X 

 Very loose dark brown sand & gravel MADE GROUND (gravel is brick,  

     X     X     

X    

(1.10) stone, concrete, ash etc). 

 173.55 X     X     

X     X 

1.10  

       X     X     

X     X 

(0.45) Orange/brown SANDSTONE BEDROCK (weathered).  Retaining wall founded  

 173.10    X     X     

X    

1.55 on top. 

         Trial pit ends 

Not shown to scale 

Additional notes: No groundwater noted. 

 

 
Trial pit reference TH13 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 175.25    

  X     X     

X     X 

 Very loose dark brown sand & gravel MADE GROUND (gravel is brick,  

     X     X     

X    

(1.70) stone, concrete, ash etc). 

  X     X     

X     X 

  

 173.55    X     X     

X    

1.70  

       X     X     

X     X 

(0.90) Orange/brown SANDSTONE BEDROCK. Retaining wall founded on top. 

 172.65    X     X     

X    

2.60  

         Trial pit ends 

Not shown to scale 

Additional notes: No groundwater noted. 

 
Trial pit reference TH14 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 175.80    

  X     X     

X     X 

 Very loose dark brown sand & gravel MADE GROUND (gravel is brick,  

     X     X     

X    

 stone, concrete, ash etc). 

  X     X     

X     X 

(2.40)  

     X     X     

X    

  

 173.40 X     X     

X     X 

2.40  

       X     X     

X     X 

(0.90) Orange/brown SANDSTONE BEDROCK. Retaining wall founded on top. 

 172.50    X     X     

X    

3.30  

         Trial pit ends 

Not shown to scale 

Additional notes: No groundwater noted. 
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Trial pit reference TH15 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 174.50    

  X     X     

X     X 

 Light brown interbedded sandstone & mudstone BEDROCK 

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

(5.50)  

  X     X     

X     X 

  

     X     X     

X    

  

  X     X     

X     X 

  

     X     X     

X    

  

 169.00 X     X     

X     X 

5.50  

         Trial pit ends 

Not shown to scale 

Additional notes: Surface excavation down side of bank between upper & lower parts of Site.  No groundwater noted. 

 

4.7. Trial Hole Investigation Logs 20.07.2023.  

Trial pit reference TH16 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 168.84    

  X     X     

X     X 

 Dark brown/grey clayey sand & gravel MADE GROUND. Sand & gravel is  

     X     X     

X    

(1.10) brick, stone, slate, concrete, rare macadam, with the upper 300mm  

 167.74 X     X     

X     X 

1.10 comprising MOT road base/macadam. 

       X  -  X  -  

X  -  X 

 Loose to medium dense light brown clayey SAND & GRAVEL. Occasional  

_v_ 166.94 -  X  -  X  -  

X  - 

(1.20) large cobbles & boulders noted. (GWS1) 

 166.54 X  -  X  -  

X  -  X 

2.30  

      166.14 X     X     

X     X 

2.70 Dark grey-black MUDSTONE BEDROCK. 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted in sand & gravel. 

 

Trial pit reference TH17 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 167.40    

  X     X     

X     X 

 Dark brown clayey sand & gravel MADE GROUND. Sand & gravel is brick,  

     X     X     

X    

(1.20) stone, slate, concrete, mortar etc.   

 166.20 X     X     

X     X 

1.20  

     _v_ 165.30 X  x  X  x  

X  x  X 

(1.00) Medium dense light brown silty SAND & GRAVEL. Occasional large  

 165.20 x  X  x  X  

x  X  x 

2.20 cobbles & boulders. (GWS2) 

      164.90 X     X     

X     X 

2.50 Dark grey-black MUDSTONE BEDROCK. 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted just above bedrock only in sand & gravel. 
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Trial pit reference TH18 Sheet 1 of 1 

W
a

te
r Reduced

Level 

(m) 

Legend Depth  

 

(m) 

Description 

 167.40    

  X     X     

X     X 

(0.80) Light brown silty sand & gravel MADE GROUND 

 166.60    X     X     

X    

0.80  

       X     X     

X     X 

 Dark brown/grey clayey sand & gravel MADE GROUND. Sand & gravel is  

     X     X     

X    

(1.70) generally brick & stone with rare timber noted. Slight hydrocarbon  

  X     X     

X     X 

 odour. 

 164.90    X     X     

X    

2.50  

     _v_ 164.50 :  o  :  o  :  

o  : 

 Loose to medium dense orange/brown silty SAND AND GRAVEL (GWS3) 

  o  :  o  :  o  

:  o 

(1.50)  

 163.40 :  o  :  o  :  

o  : 

4.00  

      163.20 X     X     

X     X 

4.20 Dark grey-black MUDSTONE BEDROCK. 

         Trial pit ends 

Not shown to scale 

Additional notes: Groundwater noted in sand & gravel. 
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4.8. Borehole Investigation Logs 07.08.2023 - 08.08.2023 
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4.9. Borehole Investigation Logs 06.10.2023 - 13.10.2023 
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4.10. Certification - Trial Hole & Soil Sampling Investigation 24.03.2022 
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4.11. Certification - Trial Hole & Preliminary Ground/Surface Water Investigation 
20.07.2023 
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4.12. Certification - Borehole & Soil Sampling Investigation 07.08.2023 - 08.08.2023. 
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4.13. Certification - Soil Sampling Investigation 08.08.2023 
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4.14. Certification - Groundwater Sampling Investigation 22.08.2023 - 07.09.2023. 
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4.15. Certification – Borehole & Soil Sampling Investigation 06.10.2023-13.10.2023 
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4.16. Certification - Groundwater Sampling Investigation 19.10.2023 – 20.10.2023 
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4.17. Certification - Ground & Surface Water Sampling Investigation 07.11.2023-
09.11.2023 
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5. APPENDIX B:  SITE INVESTIGATION PHOTOS. 

 

Trial Hole 1. 

 

Trial Hole 2. 
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Trial Hole 3. 

 

Trial Hole 4. 
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Trial Hole 5. 

 

Trial Hole 6. 
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Trial Hole 7. 

 

 

Trial Hole 8. 
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Trial Hole 9. 

 

Trial Hole 10. 
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Trial Hole 11 

 

Trial Hole 12 
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Trial Hole 13 

 

Trial Hole 15 
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Trial Hole 16 

 

Trial Hole 17 
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Trial Hole 18 
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6. APPENDIX C:  HISTORIC MAPS & SUPPORTING DOCUMENTATION.  
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6.1. February 2014, Building Notice, ref: 14/00179/DEM, ‘Prior notification of 
proposed demolition of mill’ & supporting documentation. 
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6.2. 2017 Building Notice, ref: DEM/17/0122, ‘Demolition of Site Buildings’ & 
supporting documentation. 
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Demolition crush which has now been removed from Site. 

 

Demolition materials separated for removal. 

 


