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As part of the Priority School Building Programme (PSBP), the Education Funding Agency (EFA) proposes 

to relocate Mill Green School to the vacant site of the former Parr High School, off Lansbury Avenue, St 

Helens, Merseyside, WA9 1TB. Mott MacDonald has been commissioned by the EFA to provide a 

Geoenvironmental Desk Study for the proposed new site of Mill Green School to inform the development of 

the feasibility study for the proposed construction of the new school. 

The proposed new school site is bounded by Lansbury Avenue to the East, Simms Avenue to the North, 

Evelyn Avenue, Stocks Avenue and Mather Avenue to the West and Fleet Lane to the South. The 

proposed location of the new Mill Green School is shown below in Figure 1.1.  

The proposed site for the new Mill Green School has previously been investigated for development back in 

2003 by private developers and in 2008 for St Helens Borough Council (SHBC) as part of the former 

Labour government’s BSF scheme. SHBC have made available the ground investigation data from the 

2003 investigation; the 2008 ground investigation data was already held by Mott MacDonald but has not 

been formally obtained through SHBC. None of the investigation data is currently warranted to PSBP. 

Figure 1.1: Proposed new location of Mill Green School  

 

 
 

 

Source: Ordnance Survey © Crown copyright 2013.  All rights reserved. 

The existing site layout is shown in Appendix A with the proposed new school layout shown in Appendix B.  

1. Introduction 
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Table 2.1 summarises the findings of the Phase 1 Geo-environmental Assessment. The sources for the 

information below are contained in the appendices and the Envirocheck report in Appendix F. 

Table 2.1: Desk study findings 

Site Location The proposed new site of Mill Green School is located within the Parr area of St Helens, 
Merseyside WA9 1TB. The new school will be located at National Grid Reference (NGR) 
353230, 395090. 

Site Description The proposed site is detailed in Appendix A and has an area of 7 Ha. The site is currently 
a derelict site with all previous buildings on site having been demolished, however, 
previously Parr High School was situated on site. Surrounding the site Parr Industrial 
Estate lies to the south and to the north and west of the site residential properties are 
situated with occasional areas of playing fields. To the east of the site lies Lansbury 
Bridge School and Sports college which was constructed in 2005. 

Site Walkover A site walkover survey was undertaken by Mott MacDonald at the site on the 9th January 
2013. The site walkover plan and associated photographs are included in Appendix C. 

At the time of the site walkover the site was unoccupied. The most recent use of the site 
was the former Parr High School which was demolished in the early 2000’s. 

The surface covering of the site is typically tarmacadam however this is occasionally 
broken up by vegetation breaking through. Towards the eastern side of the site the 
surface covering is grass with the topography relatively flat. Historical maps have 
indicated that this was likely to be the location of the former school playing fields. To the 
west of the site the majority of the cover is grass however there is occasional 
tarmacadam areas. Surrounding the boundary of the site there are several mature trees 
and towards the West of the site there are several isolated trees approximately 5.0 m in 
height. To the south of the site there is a mature tree approximately 15 m in height. 

The main access to the site is via a double gate off of Lansbury Avenue however an 
additional access gate is situated off of Evelyn Avenue but is likely to be unsuitable for 
vehicular access.  

There is an existing electrical sub station situated on the Western boundary of the site 
however access to this is gained off Stocks Avenue in the residential estate immediately 
to the west of the site. 

Topography The topography of the site is variable with flat areas and sloped areas, the level of the 
site varies between 99.0 to 101.0 m AOD. The area of the former school playing field 
towards the east of the site is flat with a level of approximately 101.0 m AOD. Towards 
the North and North East of the site the site boundary has a slope of approximately 5o 
with a ground level ranging between 100 to 101 m AOD. 

Within the centre of the site there is a level difference of upto 2.0 m between the former 
school playing fields to the east of the site and the former Parr High Girls school to the 
north of the site.  

Towards the east of the site and the adjacent Lansbury Avenue the ground levels are 
approximately the same however to the north west of the site and Evelyn Avenue the 
level difference is approximately 1.5 to 2.0 m.  

Superficial 
Deposits 

(1:50 000) 

Reference to the BGS Geological Survey website http://www.bgs.ac.uk/home.html 
indicates that the site is underlain by superficial Glacial Till deposits (Diamicton).   

Published 
Geology 

Solid 
Deposits 

(1:50 000) 

Reference to the BGS Geological Survey website indicates that the Solid deposits likely 
to be present on site will consist of the Pennine Middle Coal Measures including the 
Ravenhead Rock Sandstone. Published geological mapping also indicates significant N-
S trending faulting exists within the area. 3No coal seams are indicated to sub-crop 
beneath the Glacial Deposits across the site, trending SSW-NNE; the Lower Pigeon 
House seam running across the northern site area, and the younger Higher Florida and 
Lower Florida seams sub-cropping beneath the south eastern site area. The solid 
geology is believed to have between a 10-20˚ dip towards the SSE, hence the geological 
records suggest that a further 6-10 coal seams, extending down to the Little Delf seam at 
a depth of approximately 170m, may be encountered beneath the site.  

 

2. Summary of Phase 1 Assessment 
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Historical Exploratory 
Information 

There have been two previous ground investigations undertaken on site by Rotary Test 
Drilling (RTD) Ltd in 2003 and Fugro Engineering Services Ltd in 2008. The following 
ground model has been indicated on site from these two previous ground investigations: 

 

Strata Typical Description Depth 
(mbgl) 

Thickness 
(m) 

Surfacing Blacktop Areas:  These were not 
investigated however it is assumed that the 
pavement will typically comprise 100-150mm 
blacktop overlying 100-300mm limestone 
hardcore.  (MG Pavement) 

Grass Areas:        100-300mm topsoil  
(Topsoil) 

0.00 – 
0.10/0.40m    

0.1-0.40 

Made 
Ground 

Made ground deposits across the site are 
variable; typically Made Ground depths may 
be anticipated to be <1m thick. Two areas 
appear to possess greater Made Ground 
depths, possessing distinct material 
compositions and sources, namely variable 
demolition waste and colliery spoil – these 
are described below. Elsewhere the Made 
Ground composition is variable between the 
two types described below: 

 

Demolition waste located within areas of 
former school buildings (NE and S of site 
area): 

(RTD: TP5, BH1, Shaft Location B) 

(Fugro: TP6, TP8 and TP9) 

- typically composed of grey and red, sandy, 
gravely brick and concrete cobbles, with 
fragments of timber, metal and coal. 

 

Colliery waste located within areas of 
historical coal pit workings or raised land (S 
of site area and W of site area respectively): 

(RTD TP2, BH2, BH4, BH7, R2, R5) 

(Fugro: TP1, TP5, TP7) 

- typically composed of soft to firm and firm 
dark grey sandy, gravely clay with gravel of 
mudstone and coal. Locally overlain by dark 
grey, very gravely fine to coarse sand of ash 
(Fugro TP5). 

 

 

 

0.10/0.40-
0.30/1.00m 

 

 

 

 

 

0.00/0.40 – 
1.20/>3.00m 

 

 

 

 

 

 

0.10/1.00–
1.50/3.70m 

 

 

 

0.30-0.90 

 

 

 

 

 

 

1.20-
>3.00m 

 

 

 

 

 

 

1.40-
3.60m 

Glacial 
Till 

Firm to stiff, red brown to orange brown, 
mottled grey, slightly sandy slightly gravely 
CLAY. Sand is fine to coarse. Gravel is 
subrounded to rounded, fine to coarse, of 
mixed lithologies. (Glacial Till).  Locally with 
fine sand bands towards the base. 

0. 20/3.70 - 

5.30/11.50m 

5.10 - 

10.60m 

Bed Rock Depth to bedrock increases from 5m at the 
northern site boundary to approximately 11m 
at the southern site boundary. 

 

Weak to medium strong fine and medium 
grained Siltstone/ Sandstone/ Mudstone 
moderately weathered with occasional coal 
bands.  

Coal seams were encountered within 4 
boreholes (RTD: R2, R3, R4 and Fugro 

5.30/11.50m 
– Base not 
proven 

Base not 
proven 
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BH1); at least 4 coal horizons appear 
apparent, assuming a strata dip of 10-20˚ to 
the SE, however the upper two of these 
possess thicknesses of 0.1-0.2m, and hence 
are unlikely to have been economically 
viable to work; the lower seams as detailed 
below, are of sufficient thickness to have 
been worked. 

 

Coal Seam 1:  Typically 0.7-1.2m thick 
located at following locations and depths 
(RDT: R2 (6.9-7.6m), R3 (16.6-17.8m), R4 
(25.00-26.90m): Fugro BH1: (25.5-26.5m) 

 

Coal Seam 2: Located in RDT R2 only 
(12.50-12.90m).  

 

 

Groundwater 

Groundwater strikes were encountered at 18mbgl (BHMG01), 7.40mbgl (BH2), 4mbgl 
(BH3), 6.8mbgl (BH4), 6.5mbgl (BH5), 6.8mbgl (BH6), 7.2mbgl (BH7) and 8.5mbgl (BH8) 
within the Glacial deposits. Shallow seepages were encountered in Fugro TP’s 2,5,7 and 
8 at depths of 3.00-2.50mbgl. Long-term RTD monitoring of the full ground sequence in 
2003-2004 encountered groundwater at 3.20-4.50mbgl. Long-term monitoring of 
BHMG01 at the Glacial Till/Bedrock interface encountered groundwater at 0.90-
1.90mbgl, hence it is considered that at depth some confinement of groundwater may be 
evident.  

 

Reports from the previous two ground investigations undertaken on site are presented in 
Appendix G and H. 

 

Geotechnical Risks The Envirocheck Report from August 2008 highlighted the following potential for 
geological stability hazards : 

� Collapsible ground: No Hazard 

� Compressible ground: No Hazard 

� Ground dissolution: No Hazard 

� Landslide: Very Low (SW) 

� Running sand: Very Low (SW) 

� Shrinking or Swelling: Very Low (SW) 

� Coal Mining – In an area which may be affected by coal mining activity shallow 
mining hazard recorded as Low-Moderate 

 

Coal Mining  

Historical maps and the ground investigation undertaken by Rotary Test Drilling (RTD) 
Ltd (2003) states that “extracts from the 2nd edition (circa 1930’s) Geological Survey Map 
shows the site to be occupied by Parr Stocks Colliery, with one mine shaft within the site 
boundary. A Coal Authority Report included within Appendix I confirmed that the site is 
underlain by coal workings of 8 seams from shallow to 580m depth, last worked in the 
1930’s. The Coal Authority report shows two mineshafts within the site boundary. RTD’s 
2003 ground investigation attempted to locate these shafts utilizing a grid pattern of 
boreholes at the recorded shaft locations, however these failed. As part of the previous 
2008 BSF scope of works Mott MacDonald contacted the Coal Authority officer for St. 
Helens and it was confirmed at the time that the coal authority held no further information 
in relation to these mineshafts. 

 

As part of the FES Ltd (2008) ground investigation a geophysical survey by 
electromagnetic conductivity and magnetic survey was undertaken over the southern site 
area to attempt to determine the presence or otherwise of mine shafts. The survey 
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identified anomalies in 5 No areas, interpreted as “possible mineshafts”, with a further 
12No anomalies identified as “possible mineshaft-less likely”. Several of the anomalies 
were subsequently investigated by mechanical excavator; in each case the anomaly 
appeared to represent a localised increase in Colliery Spoil depth, as opposed to a 
backfilled shaft.  

Hydrogeology The Environment Agency classify the Middle Coal Measures bedrock to be a Secondary 
‘A’ aquifer which are  described as permeable layers capable of supporting water 
supplies at a local rather than strategic scale, and in some cases forming an important 
source of base flow to rivers. These are generally aquifers formerly classified as minor 
aquifers. 

 

The overlying glacial till deposits are classified as unproductive strata. These are rock 
layers or drift deposits with low permeability that have negligible significance for water 
supply or river base flow. These were previously referred to as Non Aquifers. 

 

Information obtained from the Environment Agency web site indicates the site is not 
within 1 km of a groundwater source protection zone. 

Hydrology Within the Envirocheck report purchased for the site in August 2008 the South West of 
the site is shown to be within an area at risk from extreme flooding from rivers and sea 
without defences (Zone 3) relating to Sankey Brook situated 550 m to the east of the site 
boundary . It should be noted however that following a review of the Environment 
Agencies website the site is no longer shown to be in an area at risk from flooding by 
rivers and sea. 

 

The nearest surface water feature is shown as Sutton Brook which is situated 365 m to 
the South of the site boundary.  

1849 

(1:10,000 scale) 

An old coal pit is shown towards the South of the site. There are several North to South 
orientated railway tracks running through the site and Broad Oak branch railway is shown 
running down the eastern boundary of the site. Parr Stocks Colliery is shown immediately 
to the West of the site. The remaining surrounding land use appears to be fields. A shaft 
is shown approximately 50 m to the south of the site. Sankey Brook colliery is shown 
approximately 200 m to the North West of the site. 

1:10,000 
scale 

The site is shown as having a reservoir in the centre. The Blackbrook and Broad Oak 
branch railway lines are shown running from North to South across the East of the site. 
Fleet Lane and Chancery Lane are shown to the South West and North west of the site 
respectively.  

1894 

1:2,500 
scale 

A colliery is shown immediately to the North of the site with areas of colliery spoil heaps. 
Ramford Brick and Tile works is shown to the South of the site boundary with areas of 
spoil heaps. There are several small buidlings inside the southern boundary of the site. 

1908  

(1:2,500 scale) 

The reservoir is still shown in the middle of the site and to the North of the site two shafts 
are shown associated with Coal mining with evidence of spoil tips shown adjacent to the 
shafts likely to be colliery spoil tips. Gaskell park is shown off site to the North East. 
Surrounding the site there has been further residential development and industrial 
development. There appears to be evidence of spoil tips approximately 100m to the East 
of the site boundary this is likely to be related to colliery spoil. 

1909 

(1:10,000 scale) 

The reservoir is still shown at the centre of the site. Two old shafts are shown to the 
North and North East of the site. Ramford Brick and Tile works is shown outside of the 
site boundary immediately to the South. Broad oak branch and Blackbrook branch are 
still shown on site. There appears to be further residential developments situated along 
Chancery Lane and Parr Stocks Road. The surrounding land use appears to be 
developing with further collierys, chemical works being shown. An Electro chemical works 
is shown approximately 350 m to the North West of the site boundary. Surrounding the 
site there appears to be significant areas of mounded earth possibly colliery spoil tips. 
Ashton Green colliery is shown 500 m the south east of the site boundary. 

Site 
History 

1928  

(1:2,500 scale) 

The reservoir is no longer shown in the centre of the site and Ramford Brick and Tile 
works is no longer shown. Only one of the coal mining shafts is shown within the North of 
the site boundary and the colliery spoil tips immediately to the North of the site have 
reduced in size. The spoil tips 100 m to the East of the site are still shown. Within the 
1928 to 1929 (1:10,000 scale) map the Broad Oak Branch and Blackbrook branch 
railway lines are still shown to on the eastern side of the site. 
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1956 

(1:10,000 scale) 

Two schools are shown within the site boundary to the North and South. It is understood 
that these are the former boys and girls schools of Parr High School. There has been 
further residential development surrounding the site. There are now no shafts marked on 
the site. Lansbury Avenue is now shown on the Eastern boundary of the site.  

1958 – 1959 

(1:1,250 scale) 

Parr Central County Secondary Girls school and Boys school is now shown on site with 
the remainder of the site used as school playing fields. Parr Industrial Estate is shown to 
the South West of the site. The area to the North of the site where the two former colliery 
shafts were located have now had residential developments and roads constructed on 
top. There are several small mounds of material shown on site towards the South East, 
South West and North West. There has been further residential development surrounding 
the site. There are still spoil tips shown approximately 150 m to the South East of the site 
with areas of marshy ground now shown adjacent to the spoil tips. 

1964 – 1974 

(1:1,250 scale) 

Parr Secondary Girls and Boys schools have now been merged and there has been 
development of the school on site with additional buildings connecting the two schools. 
Tennis courts are now shown on site and the school playing fields appear to have been 
reduced possibly replaced by hardstanding associated with the school. The electrical sub 
station is now shown in its current location on the western boundary of the site. 

The spoil tips and marshy area which were shown to the East of the site have now 
changed into playing fields with a Primary school and residential development being built. 
To the North West of the site there has been further residential development. Parr 
Industrial estate to the South of the site now shows an Engineering Works, Clothing 
Factory and Glove Factory. Blackbrook railway branch is no longer shown. 

1965 

(1:10,000 scale) 

There has been significant amounts of residential development surrounding the site.   

1982 – 1992 

(1:10,000 scale) 

There has been an expansion of the school building to the south of the site and Tennis 
courts are now shown on the West of the site.  

1994 

(1:1,250 scale) 

The only change is a community centre is now shown within the southern part of Parr 
High School with the building being extended. 

1999 

(1:10,000 scale) 

There has been further change to the school building to the South of the site.  

2008 

(1:10,000 scale) 

Following school closure in 2002 both schools have now been demolished and all that is 
shown on site is Parr Library 

Present Refer to site description during the site walkover survey  

Industrial Land Use From the 2008 Envirocheck report there is one Contemporary Trade Entry’s located on 
site and sixteen within 250m of the site and eleven within 500m. The contemporary trade 
entry which was shown to be on site is shown as inactive and was classified as industrial 
services. Some of the trade directory entries which have been shown to be within 500 m 
of the site and were recorded as active consisted of precision engineers, engineering 
machine services, general engineers, waste disposal services, bath resurfacing, 
recycling centre, roller shutter manufacturer, pallets crates and packing cases, service 
car body repairs, Some of the inactive entries within 500 m of the site included Industrial 
services, engine rebuild and reconditioning, sheet metal work, vehicle bodybuilders and 
repairs, clothing manufacturer, waste disposal service and medical waste disposal. 

 

The 2008 Envirocheck report indicated three Fuel Station Entries within 1 km of the site. 
The closest fuel station entry was situated 458 m to the west of the site and recorded as 
a petrol station. The status has been recorded as open.    

 

An Electrical sub station is shown to be present to the West of the site. 

Local Authority Pollution and 
Prevention Control within 
500m  

Eight Local Authority Pollution Prevention and Controls have been recorded within 1 km 
of the site.  These have been related to blending, packing loading and use of cement , 
furnaces for the extraction of non ferrous metal from scrap, waste oil burners and a petrol 
filling station. 

Water Abstraction / Discharge 
Consents within 500m 

There are sixty six discharge consents recorded between 500 to less than 1 km from the 
site. These are typically recorded as storm sewage overflows  into the Sutton Brook, 
Sankey Brook and Black Brook. 
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There is one Water Abstraction within 1 km of the site and 11 within 2 km of the site. The 
closest water abstraction point is situated 968 m to the North of the site. The source of 
the abstraction is stated as the canal and the licence has since been revoked. 

Pollution Incident to 
Controlled Waters within 500m 

There are three Pollution Incidents to Controlled Waters within 500m of the site.  The 
closest pollution incident is 208 m to the South West of the site. The pollutant was noted 
as being foam which appears to have been used to treat a fire at the site. The incident 
was classified as category 3 minor incident. The remaining two pollution incidents were 
situated 243 m to the SE of the site and 488 m to the SW of the site both incidents were 
classified as category 3 with the pollutant being Alkali chemicals and hydraulic oils 
respectively.  

Waste related activities There are five historical landfill sites recorded within 1 km of the site. The closest is 168 
m to the West of the site and is known as Parr Stocks landfill site. The specified waste 
was not stated and the last input date is not provided. The four remaining landfill sites are 
situated between a distance of 655 to 979 m away from the site. Where stated the waste 
is indicated as including Household waste, Commercial Waste and Unknown material.  

Sensitive Land Uses and 
Statutory Designations 

There are no Sites of Special Scientific Interest (SSSI) within 500m of the site. Two areas 
of adopted Green belt are shown to be situated 543 m to the NE of the site and 761 m to 
the SE of the site.  There are two local nature reserves situated within 1 km of the site. 
One nature reserve is situated 685 m to the N and one is situated 803 m to the SE.  

BGS Recorded Mineral Sites The Envirocheck report indicates that there are 6 recorded mineral sites within 1 km of 
the site. One of the mineral sites is stated as being Ashton’s Green Colliery and is 
situated 421 m from the site.  

The site has historically been subject to coal mining with the 1849 OS Plans detailing an 
old coal pit and well over the southern site area and OS Plans from 1909 onwards 
detailing a line of old coal shafts to the immediate north of the site boundary. 
Neighbouring collieries included Parr Stocks Colliery, Ashton Green Colliery and Broad 
Oak Colliery. In addition a reservoir is located centrally to the site between OS Plans for 
1894 through to 1926 

Unexploded Ordnance (UXO) The regional unexploded bomb risk map indicates that the proposed site for the new Mill 
Green School is in an area at moderate risk from possible Unexploded Ordnance (UXO) 
resulting from the Second World War (WWII). 

http://www.zetica.com/productsandservices/download_merseyside.htm 

Radon Potential The proposed site is not in a radon affected area, as less than 1 % of homes are above 
the action level.  

No radon protective measures are necessary in the construction of new dwellings or 
extensions in the area of interest. 
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The primary regulatory regime under which contaminated land is managed in the UK is Part IIA of the 

Environmental Protection Act (EPA), 1990. The framework for the assessment of potential land 

contamination adopted in this report is based on current guidance documents regarding the implementation 

of Part IIA of the EPA and the assessment of potentially contaminated land, with particular reference to: 

Contaminated Land Research Report SC050021/SR2/ SR3 and British Standard (BS) 10175:2011. 

Contamination and environmental considerations are studied by developing a conceptual model of the site 

that describes the environmental features of the site together with the expected interaction of potential 

contamination sources and the wider environment. The potential sources of contamination on the site are 

reviewed and the potential risks to sensitive receptors are presented through a Qualitative Risk 

Assessment (see Appendix D for more details).  

A key element of an environmental risk assessment is the development of a conceptual model which is 

done by undertaking a Source –Pathway – Receptor analysis of the Site: 

Sources (S) are potential or known contaminant sources e.g. a former land use; 

Pathways (P) are environmental systems thorough which a contaminant could migrate e.g. air, 

groundwater; 

Receptors (R) are sensitive environmental receptors that could be adversely affected by a contaminant e.g. 

site occupiers, groundwater resources. 

Where a source, relevant pathway and receptor are present, a pollutant linkage is considered to exist 

whereby there is a circumstance through which environmental harm could occur and a potential 

environmental liability is considered to exist. 

The Conceptual model for the proposed new Mill Green School site is presented in Table 3.1. The model 

has been constructed from the available information summarised in this report. 

3. Qualitative Contamination Risk 
Assessment 
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Table 3.1: Summary of Conceptual Model Results 

Source Receptor Pathway Consequence Probability Risk Comments 

R1: Groundwater 
residing within the 
Made Ground/Glacial 
Deposits 

P1: Horizontal and 
vertical migration of 
contamination through 
the potential permeable 
soils and variably 
permeable geological 
formations 

Mild 
Low 

Likelihood 
Low Risk  

Groundwater seepages have been recorded within the Made Ground 
encountered on site. Although the Middle Coal Measures have been 
classified as a secondary A aquifer the overlying Glacial deposits 
have been classified as an unproductive strata due to their low 
permeability therefore there is unlikely to be significant vertical 
migration of contamination. Due to the inherent variability in the 
thickness of the Made Ground on site once again there is unlikely to 
be any significant horizontal migration of contamination. 

Based on this information the risks to groundwater beneath the site is 
considered to be LOW. 

R2: Surface water 

P1: Horizontal and 
vertical migration of 
contamination through 
the potential permeable 
soils and variably 
permeable geological 
formations 

P2: Surface runoff 

Medium 
Low 

Likelihood 
Moderate  

It is possible that surface water may be at risk from surface run off 
from areas of hard standing.  The nearest surface water is 365m from 
the site, however it is likely that run off will flow into surface drains.  

Based on this information the risks to surface water is considered to 
be MODERATE. 

R3: Sub-surface 
infrastructure 

P1: Horizontal and 
vertical migration of 
contamination through 
the potential permeable 
soils and variably 
permeable geological 
formations 

P6: Direct contact 

Mild Likely Moderate  

Previous tests on soil samples recovered during historical ground 
investigations have indicted an Design Sulphate classification of DS-4 
with an Aggressive Chemical Environment for concrete of AC-3s. 
Therefore the risk to buried concrete has been confirmed as 
MODERATE.    

R4: Flora and Fauna P3: Root uptake Mild Likely Moderate  

Given the presence of colliery spoil and demolition waste at shallow 
depths across the site the risk to Flora and Fauna is considered to be 
MODERATE.  

 

S1: Historical 
mining 
activities 
including 
colliery spoil on 
site 

 

 

S2: Backfill to 
Pond/Drainage 
Ditch (Circa 
1950) 

 

 

S3: Demolition 
waste from 
former Parr 
High School 
buildings 

 

 

S4: Leakage 
from 
existing/aband
oned drains 

 

 

S5 : Electrical 
Substation on 
site 

 
R5: Construction and 
maintenance workers 

P4: Human uptake 
pathways. 

P5: Vertical and lateral 
migration of volatile 
vapours and ground gas. 

Medium Likely Moderate 

It is highly likely that construction workers will come into contact with 
soils and ground gas during site works and until further information on 
the contamination status of the site has been obtained, the risk should 
be considered to be MODERATE. 
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Source Receptor Pathway Consequence Probability Risk Comments 

R6: Final end users 

P4: Human uptake 
pathways. 

P5: Vertical and lateral 
migration of volatile 
vapours and ground gas 

Mild 
Low 

Likelihood 
Low 

Following the works, end users at the school are unlikely to come into 
contact with the soils at the site.  Assuming that any necessary 
remedial works are undertaken prior to development, the risks to final 
end users should be considered to be LOW.  
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The following table identifies potential constraints posed by ground related risks to the proposed 

development at Mill Green School. The risks shown below are also presented in a geo-environmental risk 

plan in Appendix E 

 

Constraint Explanation Consequence 

Made Ground - Historical ground investigations 
undertaken on site have indicated Made 
Ground to be present in some areas to a 
depth of 3.7 m. The Made Ground has 
typically either been colliery waste or 
demolition waste or a combination of the 
two.  

- Made Ground can be contaminated and can cause 
excessive differential settlement and damage to 
structures. 

Previous Coal 
Mining on site 

- Historical plans have indicated that former 
mine shafts are situated on site and a Coal 
Authority report obtained as part of this 
desk study has indicated that the site was 
underlain by coal workings of seams from 
shallow to 580m depth and were last 
worked in the 1930’s 

- Potential for ground gas 

- Potential for subsidence/ground collapse at ground 
surface from collapse of mine shafts or underground 
mine workings. As shown within the geo-environmental 
risk plan the proposed location of Mill Green School is 
immediately adjacent to the two suspected mine shafts. 
It should be noted that previous ground investigations 
undertaken on site have not encountered any shaft or 
shallow mine workings however this is not conclusive 
evidence of no shallow workings being present if 
boreholes have penetrated through unworked pillars 
within former shallow workings. 

Groundwater - Previous ground investigations on site 
have indicated that groundwater was 
encountered within the Glacial deposits 
between a depth of 4.0 to 8.5 m bgl. 
Shallow seepages were also encountered 
within the Made Ground and glacial 
deposits between a depth of 2.5 to 3.0 m 
bgl 

- Excavation below the water table will lead to ingress 
of groundwater. Excavation sidewalls could become 
unstable and collapse. Therefore, groundwater control 
measures will have to be considered for excavations 
below the water table. 

Buried 
foundations of 
former structures 
on site  

- Existing underground infrastructure 
present on the site. 

- Subsurface obstructions could be present due to 
previous structures being present on site i.e. Parr High 
School. It should be noted that the current location of 
the proposed new Mill Green School will sit over the 
former Parr High Boys School therefore there is a 
distinct possibility of encountering buried former 
foundations. 

Existing services - As Parr High school was previously 
situated on site there could well be former 
utilities present across the site. 

- Potential hazard during construction if existing utilities 
are not fully determined on site 

 4. Potential of Ground Related Constraints 
to Proposed Development 
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The following provides recommendations to mitigate those constraints identified by the Phase 1 Geo-

Environmental assessment and the available ground investigation data for the site. 

5.1 Further Assessment/Consultation 

Geotechnical assessment: At the time of compiling this desk study it was understood that the new school 

will be a single storey structure situated over the footprint of the former Parr High Boys school therefore 

there is a distinct possibility of encountering former buried foundations. Dependant on the likely structural 

loads shallow foundations within the Glacial Till may be suitable. 

Where the proposed building encroaches into areas of possible former mine shafts then these areas should 

be investigated further to confirm if the shaft exists. It should be noted however that during the 2003 RTD 

ground investigation the presence of a shaft was not encountered during a series of probe drilling 

boreholes undertaken in a grid arrangement and a shaft was not encountered during the 2008 ground 

investigation. A further ground investigation should be carried out over the proposed footprint of the new 

school to assess the ground conditions and in particular provide further information on the depth and 

distribution of shallow coal seams.  

Soil Agressivity : In accordance with BRE Special Digest 1 (2005) Table C2 (assuming a brown field site 

with pyrite) the results of 12 soil samples of Glacial Till and Made Ground and 7 samples of groundwater 

from previous ground investigations undertaken on site has indicated a Design Sulphate Classification for 

shallow foundations (i.e. <3mbgl) of DS-1, with an Aggressive Chemical Environment for Concrete (ACEC) 

Class AC-1s. It is recommended that further samples of Made Ground and Glacial Till are recovered during 

additional ground investigation works in order to confirm the above results. 

Contamination assessment: Contamination data from previous ground investigations undertaken on site 

has indicated elevated levels of Arsenic, and Nickel with one elevated sample of speciated hydrocarbon. It 

is recommended that as part of any additional ground investigation further samples of Made Ground and 

Glacial Till should be sampled and tested for a range of contaminants in order to undertake a site specific 

contamination risk assessment taking into account the proposed development. 

Ground Gas: Previous ground investigations undertaken on site have indicated areas of colliery waste and 

underlying coal seams (possibly worked), which could be a source for gas production. Gas monitoring from 

previous ground investigations has recorded low concentrations of Carbon Dioxide, with a low flow rate. No 

further potentially hazardous gases were detected. It is recommended however that the likely ground gas 

concentrations be re-assessed as part of any additional ground investigation undertaken. 

Underground Utilities: Existing utility survey information for the site indicates that there are some utilities 

which encroach onto the site. A GPR survey is recommended before any intrusive works are undertaken in 

order to reduce the risk of encountering underground utilities. 

UXO:  The regional unexploded bomb risk map indicates that the proposed site for the new Mill Green 

School is in an area at moderate risk from possible Unexploded Ordnance (UXO). It should be noted 

however that given the previous Parr High School was constructed on site post WWII hence it is expected 

that any buried ordnance would have been encountered during construction of these schools and therefore 

it is considered that the UXO risk is low.  

5. Conclusions and Recommendations 
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Drainage: Given the cohesive nature of the underlying glacial deposits shallow soakaway drainage is not 

expected to be suitable for the site. The variable nature and contamination status of the Made Ground will 

also prohibit the use of shallow soakaway drainage.  

 

5.2 Intrusive ground Investigation 

Given the existing ground investigation data which exists for the site and the location of the proposed 

development the following additional ground investigation scope is recommended: 

- 2 No cable percussion/rotary cored boreholes undertaken immeadiately to the south of the 

proposed building footprint to a provisional depth of 20 m bgl. The purpose of the boreholes is to 

provide further details regarding the stratigraphy on site as well provide further information 

regarding the potential for shallow mine workings within the area of the proposed new school. In 

situ standard penetration tests are to be undertaken within the Made Ground and superficial 

deposits. 

- 2 No. Rotary open holes to be undertaken in the location of the suspected mine shaft. The 

provisional depth of the probe hole is scheduled for 15 m bgl. The purpose of the probe holes are 

to confirm the results of the previous RTD ground investigation.  

- 2 No. Rotary open holes to be undertaken to the east of the proposed building footprint. The 

provisional depth of the probe hole is scheduled for 30 m bgl. The purpose of the boreholes is to 

provide further details regarding the stratigraphy on site as well provide further information 

regarding the potential for shallow mine workings within the area of the proposed new school. 

- Gas and groundwater monitoring standpipes to be installed within all rotary cored holes. 

- 6 No. Machine excavated trail pits to be excavated surrounding the proposed footprint of the new 

school. 

- 2 No. Machine excavated trial pits to investigate further the geophysical anomalies detected during 

the 2008 FES ground investigation within the footprint of the proposed new school. 

- Geotechnical and contamination testing to be undertaken recovered samples. Geotechnical testing 

to include for classification tests, Oedometer tests, triaxial testing.  

- As the proposed ground investigation works will intersect underlying coal seams then a Coal 

Authority licence should be in place prior to the works and gas monitoring should be undertaken 

during drilling and the appropriate drilling flush is to be used. 
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Figure A1: Site location plan 

 

 

 

 

 

 

Appendix A. Site Location Plan 
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Figure A1: Proposed Site Layout 

 

 

Appendix B. Proposed School Layout 
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Appendix C. Site Plan and Photographs 

Figure B1: Site walkover plan 

 
Source: Mott MacDonald Altrincham 
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Photograph Reference 1  Photograph Reference 2 

 

 

 

 

Photograph Reference 3  Photograph Reference 4 

 

 

 

 

Photograph Reference 5  Photograph Reference 6 
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Photograph Reference 7  Photograph Reference 8 

 

 

 
 

Photograph Reference 9  Photograph Reference 10 

 

 

 
 

Photograph Reference 11  Photograph Reference 12 
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Photograph Reference 13  Photograph Reference 14 

 

 

 

 

Photograph Reference 15  Photograph Reference 16 

 

 

 

 

Photograph Reference 17  Photograph Reference 18 
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Photograph Reference 19  Photograph Reference 20 

 

 

 
 

Photograph Reference 21  Photograph Reference 22 

 

 

 
 

Photograph Reference 23  Photograph Reference 24 
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Photograph Reference 25 
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The following Contaminated Land Risk Assessment methodology is based on CIRIA C552 (2001) 

Contaminated Land Risk Assessment – A Guide to Good Practice, in order to quantify potential risk via risk 

estimation and risk evaluation, which can be adopted at the Phase I stage. This will then determine an 

overall risk category which can be used to identify likely actions. This methodology uses qualitative 

descriptors and therefore is a qualitative approach. 

The methodology requires the classification of: 

 

� the magnitude of the consequence (severity) of a risk occurring, and  

� the magnitude of the probability (likelihood) of a risk occurring. 

The potential consequences of contamination risks occurring at this site are classified in accordance with 

Table C.1 below, which is adapted from the CIRIA guidance.  

Table D.1: Classification of Consequence 

Classification Definition of Consequence 

Severe Short-term (acute) risks to human health. 

Short-term risk of pollution of sensitive water resource or ecosystem. 

Catastrophic damage to crops/buildings/property/infrastructure, including off-site soils. 

Medium Medium/long-term (chronic) risks to human health. 

Medium/long-term risk of pollution of sensitive water resource or ecosystem. 

Significant damage to crops/buildings/property/infrastructure (on or off-site). 

Contamination of off-site soils. 

Mild Easily preventable, permanent health effects on humans. 

Pollution of non-sensitive water resources. 

Localised damage to crops/buildings/property/infrastructure (on or off-site). 

Minor Easily preventable, non-permanent health effects on humans, or no effects. 

Minor, low-level and localised contamination of on-site soils. 

Easily repairable damage to crops/buildings/property/infrastructure. 

The probability of contamination risks occurring at this site will be classified in accordance with Table C.2 

which is also adapted from the CIRIA guidance.  Note that for each category, it is assumed that a pollution 

linkage exists.  Where a pollution linkage does not exist, the likelihood is zero, as is the risk. 

Table D.2: Classification of Probability 

Classification Definition of Probability 

High Likelihood Circumstances are such that an event appears very likely in the short-term or almost inevitable in 
the long-term; or there is already evidence that such an event has occurred. 

Likely Circumstances are such that such an event is not inevitable, but is possible in the short-term and is 
likely over the long-term. 

Low Likelihood Circumstances are such that it is by no means certain that an event would occur even over a 
longer period, and it is less likely in the short-term. 

Unlikely Circumstances are such that it is improbable that an event would occur even in the very long-term. 

For each possible pollution linkage (source-pathway-receptor) identified, the potential risk can be 

evaluated, as presented in Section C.1. Based upon this, CIRIA C552 presents definitions of the risk 

categories, together with the investigatory and remedial actions that are likely to be necessary in each 

Appendix D. Contamination Qualitative 
Risk Assessment 
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case, as in Table C.3. These risk categories apply to each pollutant linkage, not simply to each hazard or 

receptor. 

Table D.3: Definition of Risk Categories and Likely Actions Required 

Risk Category Definition and likely actions required 

Very high Severe harm to a defined receptor is very likely, or has already occurred. 

The risk is likely to result in a substantial liability. 

Urgent investigation (if not already undertaken) is likely to be required. 

Urgent remediation is likely to be required. 

High Harm to a defined receptor is likely. 

The risk, if realised, may result in a substantial liability. 

Urgent investigation (if not already undertaken) is likely to be required. 

Remediation is likely to be required in the long term, possibly sooner. 

Moderate Harm to a defined receptor is possible, but severe harm is unlikely. 

Investigation is likely to be required to clarify the level of potential liability and risk. 

Some remediation may be required in the longer term. 

Low Harm to a defined receptor is possible, but is likely to be mild at worst. 

Liabilities could theoretically arise, but are unlikely. 

Further investigation is not required at this stage. 

Remediation is unlikely to be required. 

Very low Harm to a defined receptor is unlikely, and would be minor at worst. 

No liabilities are likely to arise. 

Further investigation is not required at this stage. 

Remediation is very unlikely to be required. 

D.1. Preliminary Qualitative Risk Assessment 

The potential risk can be evaluated, based on the following principle: 

Overall contamination risk = Probability of event occurring x Consequence of event occurring 

The consequence of an event occurring has been classified into the following categories: 

� Severe 

� Medium 

� Mild 

� Minor 

The probability of an event occurring has been classified into the following categories: 

� High Likelihood 

� Likely 

� Low Likelihood 

� Unlikely 

This relationship can be represented graphically as a matrix. 
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Table D.4: Probability - Consequence Matrix 

Consequence  

Severe Medium Mild Minor 

Highly Likelihood Very High Risk High Risk Moderate Risk Low Risk 

Likely High Risk Moderate Risk Moderate Risk Low Risk 

Low Likelihood Moderate Risk Moderate Risk Low Risk Very Low Risk 

P
ro

b
a

b
il

it
y

 

Unlikely Low Risk Low Risk Very Low Risk Very Low Risk 

Source: The risk assessment process is based on guidance provided in CIRIA C552 (2001) 
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Appendix E. Geo-Environmental Risk Plan 
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Appendix F. Envirocheck Report 
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Investigation Report 
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ST HELENS BOROUGH COUNCIL 
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1. INTRODUCTION 

On the instructions and under the supervision of Mott MacDonald (the Engineer), acting 
on behalf of St Helens Borough Council (the Employer), a site investigation has been 
carried out by Fugro Engineering Services Limited (FES) at the site of the former Parr 
High School, Mill Green, St Helens. 
 
The objective of the investigation was to determine the ground, groundwater and ground 
contamination conditions at the site and to provide information that would assist the 
Engineer in the geotechnical and geoenvironmental appraisal of the site.  The scope of 
the investigation was determined by the Engineer. 
 
A factual report was requested including exploratory hole and field testing records, 
laboratory test results and a site plan.  The exploratory hole and laboratory test data 
have also been provided as digital data to AGS format.  Photographs of the trial pits 
have been presented in the Addendum.   
 
The site work, which comprised a single light cable tool percussion borehole with rotary 
cored follow-on to a maximum depth of 30.00 m and ten trial pits, was carried out 
between the 1st and 19th September 2008.  A geophysical survey was carried out on the 
8th and 9th September 2008. 
 
 

2. THE SITE AND GEOLOGY 

2.1 SITE LOCATION AND DESCRIPTION 

The site is located adjacent to Parr Library on the site of the former Parr High School, 
approximately 0.25 km south east of Parr Stocks and 0.25 km north of Parr Industrial 
Estate, St Helens.  The approximate National Grid reference of the site is SJ 532 949. 
 
At the time of the investigation the site comprised grassed playing fields, tarmac 
hardstanding and derelict ground remaining after demolition of the former school.  The 
site was bound to the north by Simms Avenue, to the east by Lansbury Avenue, to the 
south by Fleet Lane and to the west by Parr Library and residential properties.    
 

2.2 GEOLOGY  

The records of the British Geological Survey (GeoIndex digital data) indicate that the site 
is underlain by Glacial Till over Carboniferous Coal Measures. 
 
Further background research such as a desk study was not required within the terms of 
reference for the work. 
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3. METHOD OF INVESTIGATION 

3.1 GENERAL 

A Cable Avoidance Tool (CAT) survey was undertaken at each of the exploratory hole 
locations.  Prior to the sinking of the boreholes inspection pits were dug by hand at each 
location in order to identify the presence of any services. Services were not 
encountered. 
 
Details of the in-situ sampling and testing carried out, together with the descriptions of 
the strata encountered, are given on the various exploratory hole records.  An 
explanation of the symbols and abbreviations used on all the exploratory hole records, 
together with the method of strata description utilised, is given in the Notes on 
Exploratory Hole Records (Figures KS/01 to KS/06) in Appendix A.  The investigation 
was generally carried out in accordance with BS 5930:1999i, BS EN ISO 14688-1:2002ii 
and BS EN ISO 14689-1:2003iii as appropriate.  The borehole records are given in 
Figure FR1 and the trial pit records are given in Figures FR2 to FR11 in Appendix A.  
 
All geotechnical samples were transported to the laboratories and offices of FES in 
Consett for examination and testing as scheduled by the Engineer.  Contamination 
samples taken during the investigation were sent directly to the contamination testing 
laboratory for testing scheduled by the Engineer. 
 

3.2 CABLE PERCUSSION BORING 

A single, 150 mm minimum diameter, borehole (BHMG01) was sunk to a depth below 
ground level (bgl) of 11.00 m using light cable tool percussion boring techniques.  The 
borehole record is given in Figure FR1 in Appendix A. 
 
Disturbed samples were taken at each change in soil type and at regular vertical 
intervals during boring in order to identify and give a record of the strata encountered. 
 
In cohesive soils nominal 100 mm diameter general purpose driven open tube (U100) 
samples were taken and subsequently sealed to preserve their natural moisture 
contents.  
 
Standard penetration tests (SPT) using a split spoon (S) or a solid 60º cone (C) were 
carried out in the Made Ground, granular deposits and alternating with U100 sampling in 
the cohesive materials.  The results are shown as S(N) and C(N) values on the borehole 
records at the relevant depths. 
 
During the course of boring attention was given to recording any evidence of water 
inflow in order that the groundwater level beneath the site could be established.  Water 
levels at breaks in boring were recorded where appropriate.  Water samples were taken 
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where sufficient water was encountered to allow sampling.  Where water was added to 
facilitate penetration of the soil strata this is noted on the borehole records. 
 

3.3 ROTARY DRILLING 

The borehole (BHMG01) was extended by rotary core drilling techniques to a depth 
below ground level of 30.00 m using a truck mounted Knebel drill.  The coring was 
carried out using a triple tube core barrel and rigid coreliner with combination bits and air 
/ mist flush.   
 
During the course of drilling attention was given to recording any evidence of water 
inflow in order that the groundwater level beneath the site could be established.  Water 
levels at breaks in boring were recorded where appropriate.   
 
The cores were logged by a geotechnical engineer from FES and photographed.  The 
Solid Core Recovery (SCR) and Rock Quality Designation (RQD) have been determined 
using the modified proposal, as given in Norbury et aliv, that a "solid cylinder" should be 
defined as having a full diameter (but not necessarily a full circumference) without 
discontinuities and should be measured axially along the core.  In a number of instances 
the logging geologist assessed that some core from one run was recovered with the 
core from the next run.  In these cases the TCR, SCR and RQD have been determined 
assuming that the core had been recovered from the core run in which it had first been 
drilled, and details are given in the remarks section of the borehole record. 
 
The borehole record is given in Figure FR1 in Appendix A.  The core photographs are 
given in the Addendum.   
 

3.4 TRIAL PITS 

Ten trial pits (TPMG01 to TPMG10) were excavated by machine using a JCB 3CX  to a 
maximum depth of 3.80 m below ground level. The trial pits were logged by a 
geotechnical engineer from FES who took samples and carried out in-situ testing as 
shown on the trial pit records (Figures FR2 to FR11 in Appendix A).  Notes on 
excavation stability and any groundwater encountered are also given on the records.  
Photographs of the trial pits were also taken by the engineer from FES and these are 
reproduced in the Addendum. 
 
During the course of excavation attention was given to recording any evidence of water 
inflow in order that the groundwater level beneath the site could be established.  The 
depth at which water seepage or ingress was encountered has been noted on the trial 
pit records.  Water samples were taken where sufficient water was encountered to allow 
sampling. 
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3.5 INSTRUMENTATION 

On completion of boring, a slotted 50 mm standpipe was installed in the borehole.  
Details of the installations are given on the borehole record. 
 
Water level and gas readings were made in the gas monitoring standpipe both during 
and after the fieldwork period.  The results of in situ tests on samples of gas withdrawn 
from the gas and groundwater monitoring standpipe are given in Figure FT1 in Appendix 
B.  The procedures adopted are described in the standard protocols given in Figures 
PCL/01 to PCL/04 in Appendix B. 
 

3.6 SURVEY 

The positions of the exploratory holes were set out by reference to features shown on 
the site plan by the Engineer. 
 
The ground levels and grid co-ordinates at the exploratory hole positions were 
determined using the Global Positioning System (GPS) technique by Trimble GPS 
related to the Ordnance Survey Active Rinex Network with an accuracy of +/-0.05 m.  
The ground levels have been quoted to the nearest 0.01m and the grid co-ordinates are 
given to the nearest 1.00 m.   
 

3.7 GEOPHYSICAL SURVEY 

Fugro-Aperio Limited was commissioned by Fugro Engineering Services Limited to carry 
out a geophysical survey to investigate and locate the possible presence of a mineshaft 
beneath the site. 
 
The following geophysical techniques were utilised to conduct the survey: 
 

• Magnetic Gradiometry, using a Geometrics G-858 gradiometer. 
• Electromagnetic inductive ground conductivity, using a Geonics EM31 meter 

 
The results of the survey are given in the report on geophysical survey reproduced in 
Appendix F.    
 
 

4. RESULTS OF EXPLORATORY HOLES 

4.1 GENERAL 

Borehole records (Figure FR1) and trial pit records (Figures FR2 to FR11) giving details 
of the strata encountered are provided in Appendix A.  A site plan showing the 
approximate positions of the exploratory holes provided by the Engineer is presented in 
Figure LP1 in Appendix E. 
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The strata descriptions given in the borehole records, unless otherwise noted, are 
compiled from an examination of the disturbed samples only, together with the results of 
any field and laboratory testing.  Relative density descriptions are based on the results 
of the SPT and have not been amended to take into account any overburden effects.  
The consistency of cohesive strata is based on visual assessment together with any 
available laboratory test results.  Where there is a degree of uncertainty regarding the 
relative density or consistency of the soil, the terms "probably" or "possibly" have been 
used and the descriptions should be treated with caution. 
 

4.2 LIMITATIONS AND USE OF DATA 

The scope of the investigation was determined by the Engineer for the particular project 
requirements set out in the Specification for the Contract.  A factual report only was 
required, without interpretation of the data from the present investigation or 
consideration of data from other sources, except where noted.  The data presented in 
this report reflects the site conditions encountered at the time the investigation was 
performed.  The investigation has disclosed evidence of conditions at point locations 
across the site which provides information about discrete volumes of soil or rock.  
Accordingly, there may be ground conditions at the site which may not have been 
revealed by the investigation, and the passage of time may give rise to changes in the 
conditions encountered.  Any interpolation or extrapolation of strata from the exploratory 
holes is subject to the interpretation of the reader.  Any cross - sections or plots are 
generalised by necessity and have been based on information found at the exploratory 
holes and depths sampled and tested.  The records should be read in conjunction with 
the Notes on Exploratory Hole Records in Appendix A.  Particular attention is drawn 
to the comments made on groundwater and interpretation which are given in 
these Notes.  
 
The investigation has been carried out by Fugro Engineering Services Limited and the 
report has been prepared for the sole internal use of St Helens Borough Council.  This 
report shall not be relied upon or transferred to any other parties without the express 
written authorisation of Fugro Engineering Services Limited.  If an unauthorised third 
party comes into possession of this report they rely upon it at their peril and the authors 
owe them no duty of care and skill. 
 
It is Fugro Engineering Services Limited’s understanding that this report is to be used for 
the purposes as described in the Specification for the investigation and as summarised 
in the text of the report.  Should the purpose for which the report is used or the proposed 
use of the site change, this report may no longer be valid.  Any further use or reliance 
upon the report in these circumstances by St Helens Borough Council without further 
review by and advice from Fugro Engineering Services Limited shall be at their sole and 
own risk. 
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4.3 STRATA ENCOUNTERED  

The exploratory holes encountered the following general succession of strata which, 
apart from the Made Ground, concurs with that anticipated from published geological 
records. 
 

MADE GROUND / TOPSOIL 
Gravelly CLAY 
MUDSTONE 
 
 

5. GEOTECHNICAL LABORATORY TESTING 

5.1 INTRODUCTION 

The following laboratory tests were scheduled by the Engineer and carried out by FES in 
accordance with BS1377:1990v where applicable.  The results are given in tabular and 
graphical form as appropriate in a later section of the report.  Attention is drawn to the 
comments on interpretation of the results of the investigation on page KS/01 of 
the Notes on Exploratory Hole Records.  General Notes on Laboratory Test Results 
(Figure LKS/01) also precede the laboratory test results in Appendix C. 
 
All tests with the exception of the chemical analyses were carried out in the Fugro in-
house laboratory at Consett and the tests for which the laboratory have UKAS 
accreditation are detailed on the Schedules preceding the laboratory test results in 
Appendix C.   
 
The chemical analyses were undertaken by ALcontrol, whose laboratory is accredited 
for the tests undertaken.   
 

5.2 INDEX PROPERTIES 

Liquid and plastic limit and natural moisture content determinations were made on five 
samples of the cohesive soils in order to classify the plasticity of the materials and the 
results are given on the Summary of Classification Tests (Figure LT1/1 in Appendix C).  
In one case the sample was found to be non plastic and the liquid limit was not 
determined.   
 

5.3 PARTICLE SIZE ANALYSES 

Particle size analyses were undertaken on a total of four samples in order to classify the 
materials in respect to their grain size.  The particle size analyses were carried out by 
sieving and continued by sedimentation.  The results are given as particle size 
distribution curves (Figures LT2/1 to LT2/4 in Appendix C). 
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5.4 UNDRAINED (TOTAL STRESS) TRIAXIAL COMPRESSION TESTS 

Unconsolidated undrained triaxial compression tests were carried out on a single 
sample of the cohesive materials to determine its undrained shear strength.  The results 
including undrained shear strength, moisture content and bulk density are given on the 
Summary of Undrained Triaxial Compression Tests (Figure LT5/1 in Appendix C).  The 
sample descriptions given on these figures are the technician's visual description.  The 
technician's description of undrained shear strength is given in brackets where it is 
markedly different to that determined by the test.  
 
The test was carried out on a single specimen nominally 200 mm long and 100 mm in 
diameter as a multistage test at cell pressures ranging from 30 kPa to 120 kPa. 
 

5.5 ROCK TESTS 

The point load index using the methods outlined by the ISRM Commission on Testing 
Methods, 1985, was determined for nineteen specimens taken from samples of rock 
core.  The results are given in Figures LT8/1 and LT8/2 in Appendix C. 
 
The unconfined compressive strength of five samples of rock core was determined using 
the methods outlined by the ISRM Commission on Testing Methods, 1985.  The results 
are given in Figure FT8/3 in Appendix C. 
 
 

6. CONTAMINATION TESTING 

6.1 INTRODUCTION 

The following laboratory tests were scheduled by the Engineer and carried out for FES 
by ALcontrol Geochem whose laboratory is accredited by UKAS and details of their 
current accreditation may be obtained from them. 
 

6.2 CHEMICAL ANALYSES ON SOIL SAMPLES 

A total of four soil samples from the exploratory holes were analysed for the following 
suite of determinands: 

  
Arsenic (total)  
Cadmium (total)  
Chromium (total) 
Copper (total) 
Nickel (total)  
Zinc (total)  
Lead (total)  
Mercury (total)  
Selenium (total)  
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Boron (water soluble) 
Cyanide (total) 
Sulphate (total)  
Sulphide  
Sulphur (total)  
pH  
Toluene Extractable Material (TEM)  
Phenols (total)  
Polyaromatic Hydrocarbons  
 

In addition, four samples were analysed to determine their pH values and water soluble 
sulphate contents. 
 
The results are given in ALcontrol test certificate reference number 08/10646/02/01 in 
Appendix D.   
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APPENDIX A Exploratory Hole Records 
 

General Notes and Key Sheets on Exploratory Hole Records Figures KS/01 to KS/06 
Borehole Records Figure FR1 
Trial Pit Records Figures FR2 to FR11 
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GENERAL NOTES 
 

1 OPERATING PROCEDURES 

The procedure used for cable percussion boring, rotary drilling, trial pitting, sampling, in situ and laboratory testing and 
sample descriptions are generally in accordance with BS5930:1999 'Code of practice for site investigations', BS EN 
ISO 14688-1:2002 'Geotechnical investigation and testing – Identification and classification of soil – Part 1 
Identification and description', BS EN ISO 14689-1:2003 'Geotechnical investigation and testing – Identification and 
classification of rock – Part 1 Identification and description' as appropriate, and BS1377:1990 'Methods of test for soils 
for civil engineering purposes', unless stated otherwise. 

2 GROUNDWATER 

Exploratory hole water levels are recorded together with the depths at which seepages or inflows of water are 
detected.  These observations are noted on the Records, but may be misleading for the following reasons: 

a) The exploratory hole is rarely left open at the relevant depth for a sufficient time for the water level to reach 
equilibrium. 

b) A permeable stratum may have been sealed off by the borehole casing. 

c) Water may have been added to the borehole to facilitate progress. 

d) The permeability may have been altered by the excavation/boring/drilling process. 

Standpipes or piezometers should be installed when an accurate record of groundwater level is required, however, it 
should be noted that groundwater levels may vary significantly due to seasonal, climatic or man made effects.  Water 
levels recorded during the investigation and any advice or comment made accordingly may, therefore, not be 
appropriate to particular foundation, geotechnical design, or temporary works solutions.  Long term monitoring of 
standpipes or piezometers is always recommended when water levels are likely to have a significant effect on design. 

3 CHISELLING 

The remarks in the Borehole Records contain information on the time spent advancing the borehole by 'Chiselling 
Techniques', and the depth of borehole over which it was required.  Such information may be affected by a wide range 
of variable factors, unrelated to the geotechnical properties of the strata.  Such factors include, but are not restricted 
to: plant, equipment and operator.  The data should, therefore, only be used subjectively and with extreme caution. 

4 IDENTIFICATION AND DESCRIPTION OF SOILS - SEE SEPARATE SHEET 

The identification system follows the Company’s Engineering: Geotechnical Procedures Manual which is based on BS 
EN ISO 14688-1:2002 and appropriate clarifications in the National Foreword, BS 5930:1999 and BS EN ISO 14689-
1:2003 

Relative density terms are given where supported by SPT N values, with the exception of Made Ground.  The field 
assessment of compactness or relative density for coarse grained soils is only given on trial pit records where 
appropriate assessment of the soils has been undertaken.   

Where the terms ‘soft to firm’, ‘firm to stiff’ etc. are used they indicate a strength which is close to the borderline 
between the two terms and cannot be precisely defined by inspection only, and/or which is indicated as borderline or 
ranging between the two terms after consideration also of in situ and laboratory test results.  Consistencies may have 
been amended in the light of test results 

Where 'to' links two terms, as in 'slightly sandy to sandy' this again represents a borderline case or a range, where the 
precise proportions cannot be determined as outlined previously. 

The name of the geological formation is only given where this has been requested and can be determined with 
confidence (see Clause 41.5 of BS 5930:1999). 

5 INTERPRETATION OF THE RESULTS OF THE INVESTIGATION 

The description of ground conditions encountered and any engineering interpretation included in the report are based 
on the results of the boreholes and trial pits and the field and laboratory testing carried out.  There may be ground 
conditions at the site which have not been revealed by the investigation and consequently have not been taken into 
account. 

Any interpolation or extrapolation of strata between exploratory holes shown on any cross sections or site plans is an 
estimate only of the likely stratification based on general experience of the ground conditions and is subject to the 
interpretation of the reader. 

The term "TOPSOIL" is used in this report to describe the surface, usually organic rich, layer including turf, subsoil 
and weathered material with roots.  The use of this term may not imply that the soil satisfies the requirements of 
Clause 3 of BS 3882:1994, 'Specification for topsoil', or is suitable for general horticultural and agricultural purposes. 

Laboratory test results in this report give the soil properties of individual specimens tested under specified conditions.  
Individual results or groups of results may not be appropriate for use as design parameters for some geotechnical 
analyses.  The samples may be non-representative, disturbed internally, or prepared and tested under conditions 
suited for different geotechnical applications.  Unless the selection of design parameters is discussed in this report, it 
is recommended that the advice of a Geotechnical Specialist is sought. 
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IN SITU TESTING AND SAMPLING 
STANDARD PENETRATION TESTS 

S( ) Standard Penetration Test (SPT).  A 50mm diameter split barrel sampler is driven 450mm into the soil using a 63.6kg 
hammer with a 760mm drop.  The penetration resistance (also known as the 'N' value) is expressed as the number of 
blows required to obtain 300mm penetration below an initial seating drive of 150mm which is taken through any ground 
which may be disturbed at the base of the borehole.  The test is usually completed when the number of blows recorded 
during the test drive only reaches 50 in soils or 100 in weak rock.  If a sample is not recovered in the sampler, a 
disturbed sample is taken on completion of the test and given the same depth as the top of the Standard Penetration 
Test drive. 

C( ) Standard Penetration Test carried out with a 60 degree cone.  The test is usually conducted in coarse granular soils or 
weak rock using the same procedure as for the SPT, but with a 50mm diameter, 60 degree apex, solid cone fitted to the 
split barrel.  A bulk disturbed sample is taken and given the same depth as the top of the test drive. 

The depth on the borehole record at the left hand side of the 'depth' column is that at the start of the normal 450mm 
penetration.   Where the full penetration of 300mm for the test drive is obtained, the penetration resistance ('N' value) is 
reported in the 'SPT Blows/N' column.  If the full penetration of 300mm in the test drive is not obtained, then the length 
of drive (test length in mm) and the penetration resistance (number of blows) are both reported.  Blows through the 
initial seating drive (normally 150mm) are not reported. 

* in the 'Test Length' column denotes that the blows and penetration were all in the initial Seating Drive section. 

OTHER IN SITU TESTS 

The following in situ tests are reported on the Exploratory Hole Records, in the 'Test' or 'Type' and 'Results' columns 
where appropriate. 

k In situ Permeability Test - refer to detailed test results for permeability values 

PMT Pressuremeter Test - refer to detailed test results for modulus values, etc. 

VN/R( ) Borehole Shear Vane Test (undrained shear strength - cu - in kPa) - refer also to detailed test results, N - 'Natural' or 
peak shear strength,  R - Remoulded shear strength 

VN/R( ) Hand Shear Vane Test (Direct reading of undrained shear strength in kPa).  'N'  and 'R' as above.  The values are 
indicative and should not be taken as being equivalent to laboratory test results.  The Pilcon vane results have a factor 
varying from about a sixth for the 33mm vane to a third for the 19mm vane which reduces the BS1377 shear vane 
value. The values presented are therefore approximate and should be treated with great caution if used for design 
purposes 

PP( ) Pocket Penetrometer.  Unconfined Strength (UCS) reported in kg/cm2 to the nearest 0.25 kg/cm2 or kPa with the same 
accuracy.  Equivalent cu in kPa is very approximately UCS x 50.  Pocket Penetrometers are an aid to logging of 
cohesive soils, the results are indicative and should not be relied upon.  The equipment used is not calibrated 

CBR( ) California Bearing Ratio Test (CBR%) - refer also to detailed test results 

PID( ) Photo-Ionisation Detector Readings in headspace of small disturbed chemical samples.  Result given in ppm by volume 

SAMPLES 

U General purpose open tube sample.  Sample normally taken with open tube sampler approximately 0.1m diameter and 
0.45m long and driven with 80kg sinker bar and 56kg sliding hammer, unless noted otherwise.  "XX" in U100 blows 
column denotes the number of hammer blows.  The height of hammer drop can be variable depending on operator 
technique.  Depths are given to the top of the sample if full penetration and recovery are achieved, otherwise actual 
lengths of penetration and recovery are given in the appropriate columns. 

U(X) General purpose open tube sample (X) mm diameter 
TW(X) Thin wall (push) sample (X) mm diameter 
P(X)  Piston sample (X) mm diameter    
CBR Sample taken in CBR Mould 
D Small disturbed sample (plastic tub or jar with air tight lid) 
B Bulk disturbed sample (polythene bag, tied at neck - size dependent on purpose) 
W Water sample 
# Sample not recovered 
C Core sample  (CS – short core, generally about 100mm; CL – long core, generally 200mm to 300mm) 
CD Sample for chemical analysis in a plastic tub  K Sample for chemical analysis in an amber  

glass jar 
V Sample for chemical analysis in a glass vial   CDKV Set of samples for chemical analysis as above  
WAC Sample for Waste Acceptance Criteria  
ES Environmental Sample    EW Environmental Water Sample 
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KEY TO BOREHOLE AND TRIAL PIT RECORDS 
 
Soil Types 
Coarse grained, Non cohesive Fine grained, Cohesive Other Soil Types 

Boulders Silt Topsoil 

      

Cobbles Clay Peat 

      

Gravel   Made Ground 

      

Sand Note: Composite soil types may be  
 signified by combined symbols. 

   

      

Rock Types  
Sedimentary 

    

Sandstone Chalk  Coal 

      

Siltstone Limestone  Mudstone/Claystone/Shale 

      

Conglomerate Breccia   

      

 Metamorphic  Igneous   

Coarse/Medium grained 
+   +   + 
   +   +   +
+ + +

Coarse grained   

      
vvvvvvv
vvvvvvv
vvvvv

Fine grained 
+ + + + 
  + + + + 
++++

Medium grained   

      

  
vvvvvvv
vvvvvvv
vvvvv

Fine grained   

 
 

KEY TO SITE PLANS AND CROSS SECTIONS 
Borehole Position   

 

  

B
or

eh
ol

e 
 L

eg
en

d 

S(     ) 
C(     ) 
cu(     ) 

Highest recorded water level in piezometer or standpipe 
Length of piezometer/standpipe response zone
(  Tip Depth) 

Highest recorded water level in hole 
Water strike 

Standard Penetration test (SPT) "N" value using solid 60º cone 
Undrained cohesion in kPa 

Standard Penetration test (SPT) "N" value using split spoon 

Trial Pit Position  

 
A  A  

 
Line of Section 
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DESCRIPTION OF ROCK CORES 
DESCRIPTIVE ORDER 
Strength, Structure, Colour, Texture, Grain Size, ROCK NAME.  Minor constituents and additional information. (Geological 
formation - see comments under identification and description of soils). Mass characteristics - factual description of weathering 
state (if appropriate) and description of discontinuities and fracture state (if appropriate). 

   
Term Field identification Strength (MPa) 

   
Extremely weak Can be indented by thumbnail. Gravel sized lumps crush between finger and thumb. <1.0 
   
Very weak Crumbles under firm blows with point of geological hammer. Can be peeled by a pocket 

knife. 
1 – 5 

  
   
Weak Peeled by a pocket knife with difficulty. Shallow indentations made by firm blow with point of 

geological hammer. 
5 – 25 

  
   
Medium strong Cannot be scraped with pocket knife. Can be fractured with a single firm blow of geological 

hammer. 
25 – 50 

  
   
Strong Requires more than one blow of geological hammer to fracture. 50 – 100 
   
Very strong Requires many blows of geological hammer to fracture. 100 – 250 
   
Extremely strong Can only be chipped with geological hammer. > 250 

 
DISCONTINUITIES   
 

   
Bedding Spacing & Planar Structures * Spacing (mm) Discontinuity Spacing 

Extremely widely spaced >6000  

Very widely spaced >2000       2000-6000 Very thickly bedded 

Widely spaced 600 - 2000 Thickly bedded 

Medium spaced 200 - 600 Medium bedded 

Closely spaced 60 - 200 Thinly bedded 

Very closely spaced 20 - 60 Very thinly bedded 

Extremely closely spaced 6 – 20                  <20 Thickly laminated (Sedimentary) narrow (Metamorphic & Igneous) 

 <6 Thinly laminated (Sedimentary) Very narrow (Metamorphic & Igneous) 

* For igneous and metamorphic rocks the appropriate descriptive term for planar structure should be used 
 e.g. medium foliated gneiss, very narrowly cleaved slate, very thickly flow banded diorite. 

WEATHERING 
Standard descriptions of weathered rocks for engineering purposes should always include comments on the degree, extent and 
nature of any weathering effects at material or mass scales.  This may allow subsequent classification and provide information 
for separating rock into zones of like character.  Indications of weathering include 
� changes in colour   � changes in fracture state 
� reduction in strength  � presence, character and extent of weathering products 
 
If a systematic classification following the guidelines given in the Standard can be applied unambiguously, this is described in 
the text of the report.  Otherwise, the rocks are not classified in terms of weathering beyond the approach described above. 
 
Weathering terms that may be used for description of rock material and these terms may be qualified or combined. 
Discoloured The degree and type of colour change from original is described, and if for mass or particular mineral 
constituents 
Disintegrated Fragmentation by physical weathering, bonding lost but material fabric is intact.  Material friable, not 
decomposed 
Decomposed Chemical alteration of mineral grains so material fabric is intact but some or all grains are decomposed 
 
For rock mass weathering the following terms may be used 
Slightly weathered Discolouration on surfaces and / or of material 
Moderately Less than half of mass decomposed/disintegrated.  Fresh/discoloured rock as continuous material or 
corestones 
Highly  More than half decomposed/disintegrated.  Fresh/discoloured rock as discontinuous framework or 
corestones 
Completely All rock material decomposed and/or disintegrated.  Original mass structure largely intact 
Residual Soil All material converted to soil, structure and fabric destroyed, may be volume change but material not moved 
The term 'Fresh' is used to indicate that there is no visible weathering or alteration, except possibly slight discolouration on 
major surfaces. 
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ST HELENS BOROUGH COUNCIL 
ST HELENS BSF 

NOTES ON EXPLORATORY HOLE RECORDS 
 

ROCK CORES 
 
ROCK CORE SIZES 
The core barrels commonly used by the Company in site investigations are as follows: 
Core Barrel 

Type 
Borehole 
Diameter 

Standard Core 
Size 

Core Size using 
Rigid Plastic Liner 

Casing Size 
or Type 

Casing O.D Casing I.D 
(mm) (mm) 

(mm) (mm) (mm) 
STANDARD BRITISH SIZES      

NWM 75.7 54.7 51 NX 88.9 76.2 
HWF 98.8 76.2 72 HX 114.3 100.0 

HWAF 99.5 70.9 - HX 114.3 100.0 
PWF 120.0 92.1 87 PX 139.7 122.3 
SWF 145.4 112.8 107 SX 168.3 147.7 
UWF 173.7 139.8 132 UX 193.7 176.2 

 
WIRELINE SIZES     

BQ 59.9 36.4 35    
NQ 75.7 47.6 45    
HQ 96.1 63.5 61    
PQ 122.7 85.0 82    

GEOBORE 
S 

146.0 102.0 102 SX 168.3 147.7 

 
THINWALL SIZES     

TNX 75.7 60.8 - NX 88.9 76.2 
T2 66 66.1 51.9 - 74 74.3 67.3 
T2 76 76.1 61.9 - 84 84.3 77.3 
T2 86 86.1 71.9 68 98 98.0 89.0 

T2 101 101.1 83.9 80 113 113.0 104.0 
T6 116 116.1 92.9 89 128 128.0 118.0 
T6 131 131.1 107.9 104 143 143.0 133.3 

 
NON STANDARD BARRELS     

4.12F 105.2 74.7 72 PX 139.7 122.3 
TRIEFUS       

5.5x4C 139.7 101.6 - SX 168.3 147.7 
       

SINGLE 
TUBE 

      
      

B116 116 102 - PX 139.7 122.3 
B146 146 132 - SX 168.3 147.7 

 
Note: Core diameters may vary when different lining systems are in use. 

ROCK CORE CHARACTERISTICS 
TCR Total Core Recovery.  The length of the total amount of core sample recovered, expressed as a percentage of the 

length of the core run. 

SCR Solid Core Recovery.  The length of solid core recovered, expressed as a percentage of the length of the core run. 

Solid core is defined as that length of core which has a full diameter, but not necessarily a full circumference.  Only 
natural fractures are considered.  Drilling or handling induced fractures are ignored.  

RQD Rock Quality Designation.  The length of solid core recovered in pieces each more than 100mm long as a 
percentage of the core run length.  

If Fracture Index.  The number of discontinuities expressed as ‘fractures per metre’, measured over any convenient 
length of consistent fracture characteristics.   

Zones of atypical fracturing of restricted extent which occur within a rock unit of uniform fracture characteristics are 
identified within the Description of Strata.   

 NI - Not Intact  NR - No Recovery  NA - Not Applicable 

Is Corrected Point Load Strength Index Is(50) which is given in MPa 

Contract No: CON083065 Appendix A KS/05 



ST HELENS BOROUGH COUNCIL 
ST HELENS BSF 

Contract No: CON083065 Appendix A KS/06 

NOTES ON EXPLORATORY HOLE RECORDS 
 

IDENTIFICATION AND DESCRIPTION OF SOILS 
 

 Basic 
Soil Type 

Particle Size 
(mm) Visual Identification Composite Soil Types 

(Mixtures of basic soil types) Density / Consistency / Peat Condition 

BOULDERS  Scale of secondary constituents with coarse and very 
coarse soils.  Term before, description after principal   

V
E

R
Y

 
C

O
A

R
S

E
 

S
O

IL
S

 

COBBLES  

Large Boulders >630mm. 
These soils only seen complete in pits 
or exposures. Often difficult to recover 
from boreholes. 

For very coarse soils qualitative description 
by inspection of voids and particle 
packaging. 

coarse 

Term before 
(term in ' [ ] '  may 
be used for 2ndry 
parts, matrix etc) P

rin
ci

pa
l 

 S
oi

l T
yp

e 

Description after 

Approx 
% 2ndry 
soil 
type 

Standard Penetration Test in Boreholes 
for Coarse Soils 
No of blows Relative Density medium 
<4 Very Loose Slightly (sandy*) 

[occasional / little] <5 

4-10 Loose 
--(sandy*) 
[some] 5 – 20 

10-30 Medium Dense 

GRAVEL 

fine 

Easily visible to naked eye; particle 
shape can be described, grading can 
be described. 
Well graded:  wide range of grain 
sizes, well distributed.  Poorly graded: 
not well graded.  (May be uniform: 
size of most particles lies between 
narrow limits; or gap graded; an 
intermediate size of particle is 
markedly under represented). 

30-50 Dense 
coarse 

Very (sandy*) 
[much / many] 

Used to describe 
components of 
secondary 
constituents. 
e.g. Gravel is    
fine and medium 
subangular  fine  
sandstone and 
mudstone. 20 to 

40† 
>50 Very Dense 

medium -- 
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A
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B
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S
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 C
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SAND 

fine 

Visible to naked eye; no cohesion 
when dry; grading can be described. 
Well graded and poorly graded: as 
above 

*     Fine or coarse soil type as appropriate 
+     Very coarse soil type – see Notes 
†     described as fine soil depending on behaviour 

Slightly 
cemented 

Visual Examination: pick 
removes soil in lumps which 
can be abraded. 

coarse Scale of secondary constituents with fine soils.  Terms 
before, description after principal constituent. 

medium 

Silty CLAY or clayey SILT – use prefix only 
when secondary constituent has significant 
affect on material characteristics.  Terms 
'slightly' or 'very' not applicable. 

fine 
Term before 

P
rin

ci
pa

l 
S

oi
l T

yp
e 

Description after 

Approx 
% 2ndry 
soil 
type Consistency 

Slightly (sandy*) <35 Very soft 
Finger easily pushed in up to 
25mm. Exudes between 
fingers 

-- (sandy*) 35 to 
65† Soft Finger pushed in up to 

10mm. Moulded by fingers 

Very (sandy*) 

C
LA

Y
 o

r S
IL

T 

Used to describe 
components of 
secondary 
constituents 
e.g. gravelly 
sandy CLAY. 
Gravel is coarse 
rounded quartzite 

>65† Firm Thumb makes impression 
easily. Rolls to thread 

* Coarse soil type as appropriate 
† or described as coarse soil depending on mass 
behaviour 

Stiff Can be indented slightly by 
thumb. Crumbles if rolled 

Very Stiff Indented by thumbnail. 
Cannot be moulded 

FI
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E
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O
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SILT 
 
 
 
 
 
 
 
 
 
 
CLAY 

 

 
 
200 
 
63 
 
20 
 
6.3 
 
 
 
 
 
2 
 
0.63 
 
 
0.2 
 
 
0.063 
 
0.02 
 
0.0063 
 
 
0.002 

Only coarse silt visible with hand lens; 
exhibits little plasticity and marked 
dilatancy; slightly granular or silky to  
touch.  Disintegrates in water; lumps 
dry quickly; possesses cohesion but 
powders easily between fingers. 
 
Term “SILT” or “CLAY” must be used, 
“SILT/CLAY” not allowed. 
 
 
Dry lumps can be broken but not 
powdered between the fingers; they 
also disintegrate under water but 
more slowly than silt; smooth to the 
touch; exhibits plasticity but no 
dilatancy; sticks to the fingers and 
dries slowly; shrinks appreciably on 
drying usually showing cracks.  
Intermediate and high plasticity clays 
show these properties to a moderate 
and high degree, respectively. Hard Can be scratched by thumb 

nail 

Firm Peat Fibres compressed together 

Spongy Peat Very compressible, open 

O
R

G
A

N
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S

O
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S
 

ORGANIC 
CLAY, 
SILT or 
SAND 

Varies 

Contains varying amounts of organic 
vegetable matter - defined by colour: 
grey - slightly organic;  
dark grey – organic; 
black – very organic. 

EXAMPLES OF COMPOSITE TYPES 
(indicating preferred order for description) 
 
Loose brown very sandy subangular coarse GRAVEL 
with many  pockets (<5mm across) of soft grey clay. 
 
Firm thinly interlaminated brown SILT and CLAY. 
 
Dense light brown clayey fine and medium SAND. Plastic Peat Moulded in hand, smears 

Structure Particle 
Nature 

Term Field Identification Interval Scales 

Homo- 
geneous 
 

Deposit consists essentially of one type 
 Scale of Bedding Spacing Mean Spacing 

(mm) 
Scale of Spacing of Other 
Discontinuities / [Blocks] 

Interbedded or  
interlaminated 
 

Alternating layers of varying types.  Pre-qualified by thickness term if 
in equal proportions.  Otherwise thickness of, and spacing between, 
subordinate layers defined 

Very thickly bedded over 2000 Very widely spaced / [Very 
large] 

Hetero-
geneous A mixture of types Thickly bedded 2000-600 Widely spaced / [Large] 

Weathered  
(granular) Particles may be weakened and may show concentric layering Medium bedded 600-200 Medium spaced / [Medium] 

Weathered 
(cohesive) Usually has crumb or columnar structure Thinly bedded 200-60 Closely spaced / [Small] 

Fissured Breaks into blocks along unpolished discontinuities Very thinly bedded 60-20 Very closely / [Very small] 

Particle 
Shape & 
Form 
 
Very angular 
(Sub) angular 
(Sub) rounded 
Well rounded 
 
Low Sphericity
Flat or 
Elongate 
 
High 
Sphericity 
Cubic 

Sheared Breaks into blocks along polished discontinuities Thickly laminated 20-6 
Intact No fissures Thinly laminated under 6 

Extremely closely spaced 

Fibrous Peat Plant remains recognisable and retain some strength.  When 
squeezed only water, no solids 

Pseudo-
fibrous Peat 

Plant remains recognisable, strength lost.  Partial decomposition. 
Turbid water when squeezed, <50% solids 

Spacing terms may also be used for distance between partings, isolated beds or 
laminae, desiccation cracks, rootlets etc.  Terms such as partings or dustings may be 
used for laminae less than 2mm and less than 0.6mm respectively. 

Amorphous 
Peat 

Recognisable plant remains absent, full decomposition.  When 
squeezed only paste with >50% solids 

Gyttja Decomposed plant & animal remains, maybe inorganic constituents 
Humus Plant remains, living organisms & inorganic constituents in topsoil 

Discontinuity Shape 
(See Standard for 
Persistence/Openness) 

Small scale (mm’s) rough, smooth 
Medium scale (cm’s) planar, stepped, undulating 
Large scale (m’s) wavy, curved, straight 

Particle 
Surface 
Texture 
 
Rough 
 
Smooth 
 
Polished 

NOTES    Identification and descriptive method, and descriptions, generally in accordance with BS5930:1999 Section 6 clauses 41 and 43 and BS EN ISO 14688-1:2002 
Additional notes relating to BS EN ISO 14688-2:2004 – modified terms for content of secondary fraction given in Annex B Table B1 are not comparable to 5930 and are not be used. 
Organic Content :- Low – 2 to 6%; Medium - 6 to 20%; High - >20%.  Terms not  used on borehole records 
Carbonate content :- Only noted if field test with dilute HCl undertaken – Carbonate free if no effervescence; Calcareous if slight effervescence; Highly calcareous if strong reaction    
Undrained shear strength :- terms from laboratory or in situ tests not given on borehole records. 
Very Coarse Soils – described by initially removing very coarse materials and describing residue before adding back the very coarse soils.  If residue is cohesive then described as 
'…….(COBBLES / BOULDERS) with low (cobble / boulder) content with (some / much etc) matrix of …..'  If residue is granular then described as ' with matrix of ' or as a coarse soil. 
Cobbles :- <10% - low cobble content; 10 to 20% - medium content; >20% - high content;  Boulders <5% - low boulder content; 5 to 20% - medium content; >20% - high content 
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Equipment
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End

Borehole Diameter Casing Diameter BOREHOLE No.

Logged by Compiled by Checked by

Date
&

Time (m)

to

(m)

Sample Details SPT

Drive
mm
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Blows/
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Description of Strata

Depth
(Thick-
ness)

Level

Depth (m)
No.

From To Test Result (m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

Casing
Depth

Depth

Water
Blows/N

Recovery
Legend

Type

301/04

Cable Percussion & Rotary                                                                                         
150mm to 10.00m     150mm to 9.60m                                                  

Dando 2000                    120mm to 30.00m     120mm to 11.00m                           337817                
Knebel                                                                                      459957                

30.35                
CH                                                                                                                

01/09/2008             IW          clm            BC                                                        
02/09/2008             01/09/2008  12/09/2008     20/11/2008                                                

01/09                                                     Grass over sandy TOPSOIL.                       (0.10)                
0.10  30.25          

MADE GROUND: Composed of clayey gravelly        (0.30)                
0.50        C    1                  fine to coarse sand with occasional rootlets     0.40  29.95          
0.50        C    1                  and occasional brick cobbles. Gravel is                               
0.50        C    1                  angular to subrounded fine to coarse of                               
0.50-1.00   B    2                  brick, mudstone, sandstone, concrete,           (1.10)                

occasional timber and metal fragments.                                

Firm brown locally mottled grey slightly                              
sandy slightly gravelly CLAY. Gravel is                               

1.50    DRY    1.50-1.95   U    3          65/     subrounded to rounded fine to coarse of          1.50  28.85          
450     mixed lithologies.                                                    

Stiff brown slightly sandy slightly gravelly                          
2.00        D    4                  CLAY. Gravel is subrounded to rounded fine                            
2.00-2.45   D    5   S10            to coarse of mixed lithologies. Sand is fine                          
2.00        B    6                  to coarse.                                                            

1.50    DRY    2.50-2.95   U    7          81/                                                                           
450                                                                           

3.00        D    8                                                                                        
3.00-3.45   D    9   S13                                                                                  
3.00-3.50   B   10                                                                                        

3.00    DRY    3.50-3.95   U   11          80/                                                                           
450                                                                           

4.00        D   12                                                                                        
4.00        C   13                                                                                        
4.00        C   13                                                                                        
4.00        C   13                                                                                        
4.00-4.45   D   14   S14                                                                                  
4.00-4.50   B   15                                                                                        

4.50    DRY    4.50-4.95   U   16          81/                                                                           
450                                                                           

5.00        D   17                                                                                        
5.00-5.45   D   18   S27                                                                                  
5.00-5.50   B   19                                                                                        

(7.75)                
5.50-5.95   U   20          100/                                                                          

450                                                                           

6.00        D   21                                                                                        
6.00   DAMP    6.00-6.45   D   22   S28                                                                                  

6.00-6.50   B   23                                                                                        

6.50        U#B 24                                                                                        

7.00   DAMP    7.00-7.50   B   26   S38                                                                                  

7.50-7.95   U   27          100/                                                                          
350                                                                           

8.00        D   28                  Below 8.00m: Very stiff.                                              
8.00   DAMP    8.00-8.38   D   29   S50/                                                                                 

225                                                                                 
8.00-8.50   B   30                                                                                        

9.00-9.29   D   31   S50/                                                                                 
135                                                                                 

9.00-9.50   B   32                                                                   9.25  21.10          
Probably weak grey siltstone BOULDER.                                 

(0.75)                

9.60   DAMP   10.00-10.05  D   33   S25/                                                           10.00  20.35          
Firm to stiff brown locally mottled grey                              

1   Prior to boring a Cable Avoidance Tool (CAT) survey was carried out.  An inspection pit was hand-dug to 1.20m      
depth and rescanned using the CAT to check for services.  Services were not located.                               

2   The borehole was advanced by chiselling methods from 6.70m to 7.10m (1 hour) and 7.25m to 10.00m (2 hours).        
3   See installation details on final sheet.                                                                           
4   Groundwater was encountered at 18.00m during boring.                                                               
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Drilling Method

Equipment

Drill Fluid

Dates Drilled Start
End

Borehole Diameter Casing Diameter BOREHOLE No.

Logged by Compiled by Checked by

Date
&

Time (m)

Water
Depth
(m)

(Flush

%

Sample/Core Recovery SPT

/N

U100
Blows/

Description of Strata

Depth

ness)
Level

Depth (m)
No.

%% %

Core
Size
(mm)From To (m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

Casing
Depth

Return)

Blows
Rec. mm (Thick- LegendType

RQDTCR SCR

308/03

Cable Percussion & Rotary                                                                                         
150mm to 10.00m     150mm to 9.60m                                                  

Dando 2000                    120mm to 30.00m     120mm to 11.00m                           337817                
Knebel                                                                                      459957                
Air/Mist                                                                                     30.35                
CH                                                                                                                

01/09/2008             IW          clm            BC                                                        
02/09/2008             01/09/2008  12/09/2008     20/11/2008                                                

15            slightly sandy slightly gravelly CLAY        10.00  20.35          
with occasional sand pockets and lenses.                           
Gravel is angular to subrounded fine to                            
coarse of mudstone, siltstone and            (1.00)                
sandstone. Sand is fine to coarse.                                 

11.00  19.35          
Weak locally thinly laminated highly                               
fractured grey SILTSTONE / MUDSTONE with                           
occasional coal bands.                                             

(100)   11.00-12.00  30  25    0                                                             (1.00)                

12.00  18.35          
Weak grey thinly laminated fine grained                            
SANDSTONE locally grading to SILTSTONE.                            
Moderately weathered. Fractures are                                
closely spaced subhorizontal planer                                
smooth.                                                            

(100)   12.00-13.50 100  86   79                                                                                   

(3.10)                

(0)   16.50-11.00                                                                                                

(100)   13.50-15.00  95  80   75                                                                                   

15.10  15.25          
Very weak dark grey MUDSTONE with                                  
occasional thin coal laminae. Highly                               
weathered. Fractures closely to very                               
closely spaced predominantly                 (1.10)                

(100)   15.00-16.50  66  58   43                subhorizontal planar smooth.                                       

16.20  14.15          
01/09 11.00    DRY                                           Weak light grey fine to coarse grained                             

SANDSTONE. Moderately weathered.                                   
02/09 11.00                                                  Fractures closely spaced subhorizontal                             

planar smooth.                                                     

(100)   16.50-18.00 100  90   90                                                                                   

(100)   18.00-19.50  93  88   70                                                                                   
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Drilling Method

Equipment

Drill Fluid

Dates Drilled Start
End

Borehole Diameter Casing Diameter BOREHOLE No.

Logged by Compiled by Checked by

Date
&

Time (m)

Water
Depth
(m)

(Flush

%

Sample/Core Recovery SPT

/N
Description of Strata

Depth

ness)
Level

Depth (m)
No.

%% %

Core
Size
(mm)From To (m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

Casing
Depth

Return)

Blows
(Thick- LegendType

RQDTCR SCR

304/03

Cable Percussion & Rotary                                                                                         
150mm to 10.00m     150mm to 9.60m                                                  

Dando 2000                    120mm to 30.00m     120mm to 11.00m                           337817                
Knebel                                                                                      459957                
Air/Mist                                                                                     30.35                
CH                                                                                                                

01/09/2008             IW          clm            BC                                                        
02/09/2008             01/09/2008  12/09/2008     20/11/2008                                                

(100)   19.50-21.00  65  60   45                                                                                   

(9.20)                

(100)   21.00-22.50  97  81   74                                                                                   

(100)   22.50-24.00  93  89   80                                                                                   

(100)   24.00-25.50  96  80   79                                                                                   

25.40   4.95          
Weak dark grey locally carbonaceous                                
MUDSTONE with occasional coal laminae.                             
Moderately weathered.                                              
Between 25.50m and 26.50m: AZCL. Driller                           
notes coal.                                                        

(100)   25.50-27.00  42  40   20                                                                                   

(3.10)                

(100)   27.00-28.50  92  85   80                                                                                   

28.50   1.85          
Weak to medium strong grey fine and                                
medium grained SANDSTONE. Moderately                               
weathered. Fractures are closely spaced,                           
subhorizontal planar smooth.                                       

(100)   28.50-30.00  67  60   50                                                             (1.50)                

02/09 11.00    DRY                                                                                                              
30.00   0.35          

End of Borehole                                       
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Drilling Method

Equipment

Dates Drilled Start
End

Borehole Diameter Casing Diameter BOREHOLE No.

Logged by Compiled by Checked by

Description Depth
(m)

Level

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

309/03

Cable Percussion & Rotary                                                                                         
150mm to 10.00m     150mm to 9.60m                                                  

Dando 2000                    120mm to 30.00m     120mm to 11.00m                           337817                
Knebel                                                                                      459957                
Air/Mist                                                                                     30.35                
CH                                                                                                                

01/09/2008             IW          clm            BC                                                        
02/09/2008             01/09/2008  12/09/2008     20/11/2008                                                
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m OD        

Concrete 0.50 29.85

Bentonite Seal

10.00 20.35

Pea Gravel Filter
11.00 19.35

Bentonite Seal
12.00 18.35

Bentonite Grout

30.00 0.35

Flush stopcock box cover.

Base of Hole

Pipe diameter 50mm to 11.00m.

Not to Scale



Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 1.00m                                                                                            

17/09/2008                                                                          283161                
17/09/2008                                                                          560712                

0                          30.14                

IW              ren               BC                                                                                            
17/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.50   B    1    MADE GROUND:  Composed of tarmacadam over                                   
red brown grey gravelly clayey fine to                                      
coarse sand with many cobbles of brick.                                     
Gravel is angular to subrounded, fine to             (0.50)                 
coarse of brick, sandstone and mudstone.                                    

0.50        ES   2                                                          0.50   29.64          
0.50-1.50   B    3    MADE GROUND:  Composed of firm grey slightly                                
0.50-0.70   ES   4    sandy gravelly clay.  Gravel is angular,                                    

fine to coarse of mudstone and coal.                                        
(Colliery Spoil).                                                           

(1.00)                 

1.50-2.50   B    5                                                          1.50   28.64          
MADE GROUND: Composed of soft to firm light                                 
brown sandy slightly gravelly clay.  Gravel                                 
is subangular to subrounded fine to coarse                                  
of mudstone and sandstone.  Sand is fine to                                 
coarse.                                                                     

2.00        ES   6                                                         (1.00)                 
2.00-2.70   B    7                                                                                

2.50   27.64          
Firm, locally soft, red brown locally                                       
mottled grey slightly sandy slightly                                        
gravelly CLAY.  Gravel is rounded to                                        
subrounded fine to coarse of mixed                   (0.50)                 
lithologies. Sand is fine to coarse.                                        

3.00   27.14          
End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   Groundwater was not apparent during excavation.                                                                    
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 1.00m                                                                                            

17/09/2008                                                                          312869                
17/09/2008                                                                          503037                

0                          30.10                

IW              ren               BC                                                                                            
30/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.50   B    1    MADE GROUND:  Composed of tarmacadam over                                   
0.00-0.20   ES   2    dark grey very gravelly fine to coarse sand                                 

with many brick cobbles.  Gravel is angular                                 
to subangular fine to coarse of brick,               (0.50)                 
flint, coal and mudstone.                                                   

0.50        B    3                                                          0.50   29.60          
0.50-0.70   B    4    MADE GROUND:  Composed of soft to firm grey          (0.20)                 

sandy slightly gravelly clay.  Gravel is                                    
angular fine to coarse of coal and mudstone.          0.70   29.40          
Sand is fine to coarse.                                                     

0.80-1.00   ES   5                                                                                
MADE GROUND:  Composed of firm to stiff                                     
orange brown slightly sandy slightly                                        
gravelly clay.  Gravel is rounded to                                        
subrounded fine to coarse of mixed                                          
lithologies.                                         (0.90)                 
Between 1.10m and 1.50m: Ash pocket with                                    
sandstone cobbles.                                                          

1.60   28.50          
Stiff becoming very stiff red brown locally                                 
mottled grey slightly sandy slightly                                        

1.80-2.00   B    6    gravelly CLAY.  Gravel is rounded to                                        
subrounded fine to coarse of mixed                                          
lithologies.                                                                

(1.60)                 

2.80-3.00   B    7                                                                                

3.20   26.90          
End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   Groundwater was encountered at 2.80m during excavation as a seepage.                                               
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 1.00m                                                                                            

17/09/2008                                                                          375713                
17/09/2008                                                                          449929                

0                          30.23                

IW              ren               BC                                                                                            
17/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.12   B    1    MADE GROUND: Composed of tarmacadam over                                    
dark grey fine to coarse sand of ash.                                       

Between 0.30m and 0.40m: With brick                  (0.40)                 
0.30-0.40   B    2    fragments.                                                                  
0.30        ES   3                                                                                

0.40   29.83          
0.50-0.70   B    4    MADE GROUND:  Composed of soft to firm grey                                 

sandy slightly gravelly clay.  Gravel is                                    
subangular fine to coarse of coal and                                       
mudstone.                                            (0.50)                 

0.70        ES   5                                                                                

0.90   29.33          
1.00-1.10   B    6    Firm orange brown mottled grey slightly                                     

sandy slightly gravelly CLAY with occasional                                
partings of sand.   Gravel is rounded fine                                  
to coarse of mixed lithologies.                                             

1.50        ES   7                                                                                

(2.10)                 
2.00-2.10   B    8                                                                                

Below 2.50m: Very stiff.                                                    

3.00   27.23          
End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   Groundwater was not apparent during excavation.                                                                    
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 5.50m                                                                                            

17/09/2008                                                                          340439                
17/09/2008                                                                          407123                

0                          29.70                

IW              ren               BC                                                                                            
17/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.20   B    1    Grass over TOPSOIL.                                                         
(0.20)                 
0.20   29.50          

0.20-0.40   B    2    MADE GROUND: Composed of dark grey black                                    
gravelly fine to coarse sand of ash.  Gravel                                
is subangular fine to coarse of clinker and                                 
brick.                                                                      

0.50        ES   3                                                         (0.60)                 

0.80   28.90          
Firm becoming stiff red brown locally                                       
mottled grey slightly sandy slightly                                        

1.00        ES   4    gravelly CLAY.  Gravel is rounded to                                        
1.00-1.20   B    5    subrounded fine to coarse of mixed                                          

lithologies.                                                                

(2.30)                 
2.00        ES   6                                                                                
2.00-2.20   B    7                                                                                

3.10        B    8                                                          3.10   26.60          
End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   Groundwater was not apparent during excavation.                                                                    
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 1.00m                                                                                            

19/09/2008                                                                          316204                
19/09/2008                                                                          394116                

0                          29.65                

IW              md                BC                                                                                            
19/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.10   B    1    Grass over TOPSOIL.                                  (0.10)                 
0.10   29.55          

MADE GROUND: Composed of dark grey very                                     
gravelly fine to coarse sand of ash.  Gravel                                
is subangular to subrounded fine to coarse                                  
of clinker and brick.                                                       

(1.30)                 

1.10-1.30   B    2                                                                                

1.40   28.25          
1.50-1.70   B    3    MADE GROUND: Composed of firmn dark grey                                    

sandy gravelly clay.  Gravel is angular to                                  
subangular fine to coarse of mudstone and                                   
coal.                                                                       

2.50-2.70   B    4                                                                                
(2.30)                 

3.70   25.95          
3.70-3.80   B    5    Stiff fissured brown slightly sandy slightly         (0.10)                 

gravelly CLAY.  Gravel is rounded fine to             3.80   25.85          
coarse of mixed lithologies. Sand is fine to                                
coarse.                                                                     

End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   Groundwater was encountered at 3.00m during excavation as a seepage.                                               
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 4.50m                                                                                            

19/09/2008                                                                          300496                
19/09/2008                                                                          432694                

0                          29.82                

IW              ren               BC                                                                                            
19/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.30   B    1    MADE GROUND:  Composed of grey sandy                                        
gravelly brick and concrete cobbles.  Gravel                                
is angular to subangular fine to coarse of                                  
brick, sandstone, concrete, timber, metal                                   
and coal.  Large segments of intact brick                                   
wall.                                                                       

1.00-1.20   B    2                                                                                

(2.20)                 

2.00-2.20   B    3                                                                                

2.20   27.62          
At 2.20m: Concrete boulders.                                                

End of Trial Pit                                              

1   The walls of the pit were unstable during excavation.                                                              
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   The trial pit was terminated at 2.20m due to side wall instability and concrete boulder obstructions.              
5   Groundwater was not apparent during excavation.                                                                    
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
6.00m x 3.00m                                                                                            

19/09/2008                                                                          280749                
19/09/2008                                                                          412956                

0                          29.71                

IW              ren               BC                                                                                            
19/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.20   B    1    MADE GROUND:  Composed of grass over brown                                  
grey sandy TOPSOIL                                   (0.20)                 

0.20   29.51          
0.20-0.40   B    2    MADE GROUND:  Composed of dark grey brown                                   

silty clayey fine to coarse sand.                    (0.20)                 

0.40   29.31          
0.50-0.70   B    3    MADE GROUND:  Composed of firm to stiff                                     

orange brown mottled grey slightly sandy                                    
slightly gravelly clay with sand partings.                                  
Gravel is rounded to subrounded, fine to             (0.60)                 
coarse of mixed lithologies. Sand is fine to                                
coarse.                                                                     

1.00-1.20   B    4                                                          1.00   28.71          
MADE GROUND:  Composed of firm grey sandy                                   
gravelly clay.  Gravel is angular medium to                                 
coarse of mudstone and coal. (Colliery                                      
spoil).                                                                     

2.00-2.20   B    5                                                         (2.00)                 

2.90-3.10   B    6                                                                                
3.00   26.71          

End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   Groundwater was encountered at 2.50m during excavation and rose to 2.60m after 20 mins.                            
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
6.00m x 3.00m                                                                                            

19/09/2008                                                                          278057                
19/09/2008                                                                          420582                

0                          29.75                

IW              ren               BC                                                                                            
19/09/2008      30/09/2008        20/11/2008                                                                                    

Grass over MADE GROUND: Composed of firm                                    
0.10-0.30   B    1    grey sandy gravelly clay with frequent brick                                

and concrete cobbles.  Gravel is angular to                                 
subrounded, fine to coarse of brick,                                        
sandstone, coal and concrete. Sand is fine                                  
to coarse.                                                                  

1.10-1.30   B    2                                                                                

(3.00)                 

2.10-2.30   B    3                                                                                

2.90-3.00   B    4                                                                                
3.00   26.75          

End of Trial Pit                                              

1   The walls of the pit were unstable during excavation.                                                              
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   Trial pit terminated at 3.00m due to side wall instability.                                                        
4   Groundwater was encountered at 3.00m during excavation and rose to 2.30m after 20 mins.                            

CON083065          
ST HELENS BSF PROJECT                                                         
MOTT MACDONALD                                                                

FR9 (1 of 1)           

TPMG08
Coordinates
(National Grid)

E
N

Ground Level        m OD        

Surface Dimensions

Scale 1:25               



Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 1.00m                                                                                            

19/09/2008                                                                          284340                
19/09/2008                                                                          469478                

0                          29.94                

IW              ren               BC                                                                                            
19/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.30   B    1    MADE GROUND:  Composed of grey very gravelly                                
fine to coarse sand with many brick and                                     
concrete cobbles.  Gravel is angular to                                     
subrounded, fine to coarse of brick,                 (0.50)                 
concrete, sandstone and clinker.                                            

0.50-0.70   B    2                                                          0.50   29.44          
MADE GROUND:  Composed of firm dark grey                                    
slightly sandy slightly gravelly clay.                                      
Gravel is subangular to subrounded fine to           (0.40)                 
coarse of brick, sandstone, mudstone and                                    
coal.  (Colliery spoil).                                                    

0.90   29.04          
1.00-1.20   B    3    Firm becoming stiff fissured thickly                                        

laminated orange brown slightly sandy,                                      
slightly gravelly CLAY with rare rootlets.                                  
Gravel is rounded to subrounded, fine to                                    
coarse of mixed lithologies. Sand is fine to                                
coarse.                                                                     

2.00-2.20   B    4                                                                                

(2.40)                 

3.00-3.20   B    5                                                                                

3.30   26.64          
End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   The borehole was backfilled on completion with compacted arisings.                                                 
3   Groundwater was not apparent during excavation.                                                                    
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Method of Excavation

Date Excavated Start
End

Plan TRIAL PIT No.

Logged by Compiled by Checked by

In-situ Testing Samples
Description of Strata

Depth
(Thick-
ness)
(m)

LevelDepth
(m) Result Depth

(m)

Remarks
(See notes
& keysheets)

Project Contract No.

Figure No.

°

Legend
Type Type No.

302/03

JCB 3CX                                                                                                   
2.00m x 1.00m                                                                                            

18/09/2008                                                                          328089                
18/09/2008                                                                          536187                

0                          30.16                

IW              md                BC                                                                                            
18/09/2008      30/09/2008        20/11/2008                                                                                    

0.00-0.30   B    1    Grass over TOPSOIL.                                                         

(0.30)                 

0.30-0.50   B    2                                                          0.30   29.86          
MADE GROUND: Composed of soft to firm grey                                  
sandy slightly gravelly clay with occasional                                
brick cobbles.  Gravel is subangular fine to         (0.40)                 
coarse of mudstone and coal.  (Colliery                                     
spoil).                                                                     

0.70   29.46          
Stiff orange brown slightly sandy slightly                                  
gravelly CLAY.  Gravel is rounded to                                        
subrounded fine to coarse of mixed                                          
lithologies. Sand is fine to coarse.                                        

1.80-2.10   B    3                                                         (2.30)                 

2.80-3.00   B    4                                                                                

3.00   27.16          
End of Trial Pit                                              

1   The walls of the pit were stable during excavation.                                                                
2   Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out.                                           
3   On completion the trial pit was backfilled with compacted arisings.                                                
4   Groundwater was not apparent during excavation.                                                                    
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ST HELENS BOROUGH COUNCIL 
MILL GREEN 
 
 
 

APPENDIX B Field Test Results 
 

Standard Protocols for Water/Gas Sampling and Gas Monitoring Figures PCL/01 to PCL/04 
Results of In-Situ Measurements in Gas Monitoring Standpipes Figure FT1 
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ST HELENS BOROUGH COUNCIL 
ST HELENS BSF 
 
 
STANDARD PROTOCOLS FOR WATER AND GAS SAMPLING 
AND GAS MONITORING 
 

PROCEDURES FOR WATER SAMPLING, GAS MONITORING AND GAS SAMPLING 
 

This key sheet sets out in-house procedures for sampling groundwaters from monitoring wells and for 
gas monitoring and sampling gases from monitoring standpipes.  Any deviations from these 
procedures (Client specified procedures) or additional steps are set out in the report text or on the 
monitoring data sheets.  Results and details of equipment used are presented on the relevant 
datasheets in the appropriate appendix for field test results.  Unless detailed below equipment is 
calibrated at regular intervals as specified by the manufacturer and calibration certificates can be 
supplied on request.  Instrument limits of detection and reading accuracy are presented in the 
attached table and the reading presented on the data sheets should be read in conjunction with this 
information. 

GAS MONITORING 

In-situ measurements of gas concentrations, gas emission rate and in-situ differential pressure in the 
standpipes are made when gas monitoring is required.  The first reading is the in-situ differential 
pressure and air flow velocities in the standpipe using a Gas Data GF60P or attachment to GA2000. 
Soil gas concentrations are measured immediately following the measurements of in-situ differential 
pressure.  Concentrations of methane (CH4), carbon dioxide (CO2) and oxygen (O2) are measured as 
standard using the GA2000.  Where required, concentrations of hydrogen sulphide and carbon 
monoxide can also be measured using the GA2000.  Concentrations of volatile gases (VOC) are then 
measured, when required, using a photo-ionisation detector calibrated on site against a standard 
reference gas (100 ppm iso-butylene in air).  The in-situ differential pressure and air flow velocities are 
again measured following the measurement of soil gas concentrations if required.  The groundwater 
level in the gas standpipes is measured following soil gas concentration monitoring.  The recorded 
groundwater levels are given on the same summary tables as the gas monitoring results. 

GAS SAMPLING 

Samples of soil gas are collected from the gas standpipes immediately following the measurement of 
soil gas concentrations.  The soil gas samples are collected using a Gresham hand pump.  Reusable 
carbon coated sampling tubes are purged prior to sampling by half filling and discharging three times 
with air. 

WATER SAMPLING 

Each monitoring well is purged prior to water sampling by the removal of three well volumes (V 
multiplied by 3).  A well volume is calculated from the height of the column of water in the standpipe 
(or for a sealed installation the thickness of the saturated zone surrounding the installation), the 
borehole diameter and the pipe diameter, taking account of the porosity of the gravel pack: 

V=π  x H x [rp2 + ¼(rb2 - rp2)] x 1000 
where: H = length or height of water column, rp = radius of pipe rb = radius of borehole 
 All dimensions are in metres and the volume (V) is given in litres. 
 
Field measurements of pH, electrical conductivity and temperature are made during purging if 
required. 

Unless specified on the data sheets groundwater samples are collected immediately after purging.  
Field measurements of pH, electrical conductivity, temperature, redox potential and dissolved oxygen 
can be carried out on a sub sample if required.  The instruments are calibrated prior to each use or 
each day, whichever is the lesser, against standard reference solutions.   
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ST HELENS BOROUGH COUNCIL 
ST HELENS BSF 
 
 
STANDARD PROTOCOLS FOR WATER AND GAS SAMPLING 
AND GAS MONITORING 
The sample handling (filtration and preservation), storage and transportation arrangements are 
detailed on the data sheets.  In general, samples will be stored in insulated boxes and transported to 
the designated laboratory for filtering and preservation as deemed appropriate by the laboratory and 
necessary to comply with their in-house procedures/methodologies or according to Client 
specifications if instructed prior to sampling. 
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ST HELENS BOROUGH COUNCIL 
ST HELENS BSF 
 
 
STANDARD PROTOCOLS FOR WATER AND GAS SAMPLING 
AND GAS MONITORING 

 
ENVIRONMENTAL MONITORING AND ON SITE TESTING EQUIPMENT 

 
Instrument Parameter Range Accuracy 

Methane 
0 - 5 % (LEL) 
5 - 15% (UEL) 
>15% 

±0.5 % 
±1.0 % 
±3.0 % 

Carbon Dioxide 
0 - 5 % 
5 - 15% 
>15% 

±0.5 % 
±1.0 % 
±3.0 % 

Oxygen 
0 - 5 % 
5 - 15% 
15 - 25% 

±1.0 % 
±1.0 % 
±1.0 % 

Hydrogen Sulphide 0 - 200 ppm ±10 % 

Infra-red Gas Analyser 
GA2000 
Geotechnical Instruments

Carbon Monoxide 0 - 500 ppm ±10 % 

Flow Pod Gas flow 0.1 to 12 litres/hour ±0.1litres/hour 

Landfill Gas Flow Meter 
GF60P  
Gas Data 

Gas flow 
Gas pressure 

+60/-6 l/hr 
+300/-30 Pa 

±2% full scale 
±2% full scale 

Thermal Anemometer 
TA-5  
Airflow 

Gas flow 0 - 30 m/s 
0 - 2 m/s ±2% reading 
±0.005m/s, 
2 -30 m/s ±2% reading 
±0.2m/s 

Micro-manometer 
P200UL 
Digitron 

Gas pressure 
0-199.9, 0-500 mbar 
0-19.9, 0-50.0 kPa 
0-1.999,0-5.10 mH2O 

0.15% of reading+0.15% 
full scale +1 digit 

Gas/Water Temperature 
Meter  
TES 

Temperature -50 to 1300 ºC At 0.1 ºC resolution: 
±(0.3% + 1 ºC) 

Gas Sampling Pump 
Draeger    

Gas Sampling Pump 
Gresham    

Photo-Ionization Detector 
MiniRAE2000  
(Intrinsically Safe) 

Volatile organic 
compounds 0-10,000 ppm 

<2000 ppm ±2 ppm or 
<10%, 
>2000 ppm ±20% 
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ST HELENS BOROUGH COUNCIL 
ST HELENS BSF 
 
 
STANDARD PROTOCOLS FOR WATER AND GAS SAMPLING 
AND GAS MONITORING 

 
ENVIRONMENTAL MONITORING AND ON SITE TESTING EQUIPMENT 

 
Instrument Parameter Range Accuracy 

Scintillation Mini Monitor 
Series 900-Gamma 
Sources  
Mini-Instruments 

Gamma Radiation 1-5000 c/s ±10% 

Scintillation Mini Monitor 
Series 900-Beta Sources 
Mini-Instruments 

Beta Radiation 0.5-2000 c/s ±10% 

Air Sampling Pump 
AS408 
Casella 

Air sampling for acid 
mists & vapours, toxic 
dusts & fumes, & fibres 

0.5 – 5 l/min Not provided 

Personal Air Sampling 
Pump  
AFC 123 
Casella 

Air sampling for acid 
mists & vapours, toxic 
dusts & fumes, & fibres 

1 - 2.3 l/min ±5% for pressure drop of 
up to 40 cm H2O 

Electrochemical On Site 
Water Meter  
Hanna Water Test 

pH 
Redox Potential 
Conductivity 
Temperature 

0 to 14 
±1000 mV 
0 to 1999 μ S/cm 
0 – 60 ºC 

to 0.1±0.2 
to 1 mV ±5 
to 1 μ S/cm ±2% fs 
to 0.1 ºC ±1ºC 

Dissolved Oxygen Meter 
M0128 
Jenway 

Dissolved Oxygen 0 to 20 mg/l ±0.5% 

Dissolved Oxygen Meter 
Model 9071 (serial 1754) 
Jenway 

Dissolved Oxygen 
 
 
Temperature 

0 to 200% 
0 to 19.99 mg/l (ppm) 
 
-30 to +150 °C 

±2% full scale within  
±10 °C calibration 
temperature 
±0.5 °C 

Groundwater Pump 
WX10 
Honda 

Development and purging 
of wells 

5 to 25 l/minute 
depending on ground 
conditions 

Not Applicable 

Groundwater Pump 
MP1 
Grundfoss 

Development and purging 
of wells  Not Applicable 

Electronic Dipmeter  
BGS & GMI Water & Leachate Levels 0 – 50 m ±1 cm operator reading 

off tape 

Oil/Water Interface Meter 
GMI 

Depths/Thickness of 
Floating & Sinking 
product (LNAPL & 
DNAPL) 

0 – 30 m ±1 mm operator reading 
off tape 
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MOTT MACDONALD
ST HELENS BSF

Hole Number
Date Installed
Depth of Installation (mbgl)

08/10/2008 13/10/2008 28/10/2008

GA2000 GA2000 GA2000

GA10611 GA10611 GA10611

1001 1008 1002

TAP TAP TAP

0.92 1.90 1.26

0.1 0.1 <0.01

<1.00 <1.00 <1.00
<1.00 <1.00 <1.00
<0.10 <0.10 <0.10
<0.10 <0.10 <0.10
20.1 20.4 20.5
20.1 20.6 20.4

<0.10 0.1 0.2
<0.10 <0.10 <0.10

ppm <1 <1 <1

ppm <1 7 3

No No No

CH CH CH

Dry, sunny Dry, sunny Overcast

CH Date 13/10/2008 Checked By BC Date

Form Q88 - Iss 08 - 25 January 2008

Hydrogen Sulphide 
(H2S)

Remarks

Gas Sample Taken

Operator

% VOL

RESULTS OF IN-SITU TESTS ON SAMPLES OF GAS WITHDRAWN FROM 
GAS MONITORING STANDPIPES

Date

BHMG01
03/09/2008

11.00

Instrument Type

Instrument Number

Atmospheric Pressure (millibars)

Flow Rate (l/hr)

Insitu Differential Pressure (Pa)

Carbon Monoxide 
(CO)

Depth to Sampling Point (m)

Depth to Water (m)

Flammable Gas as 
Methane (CH4) - 

LEL-Lower 
Explosive Limit

% LEL

% VOL

Oxygen (O2) % VOL

Carbon Dioxide 
(CO2)

Figure FT1

Input By 21/11/2008

Weather / Surface Conditions

Contract No: CON083065

CH4 , O2 and CO2 gas readings: Top = peak reading, Bottom = Steady state, Brackets = time to steady state (sec).
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APPENDIX C Geotechnical Laboratory Test Results 
 

Geotechnical Testing Schedules of UKAS Accreditation 
General Notes on Laboratory Test Results Figure LKS/01 
Summary of Classification Tests Figure LT1/1 
Particle Size Distribution Curves Figures LT2/1 to LT2/4 
Summary of Undrained Triaxial Compression Test Results Figure LT5/1 
Rock Test Results Figures LT8/1 to LT8/3 
Descriptions of U100 Samples Figure LT10/1 
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Assessment Manager: ART  (1483Testing Single_016) Page 1 of 3 

Schedule of Accreditation 
issued by 

United Kingdom Accreditation Service 

21 - 47 High Street, Feltham, Middlesex, TW13 4UN, UK 
 

 
Fugro Engineering Services Limited 

 
Issue No: 016       Issue date: 15 November 2006  

 

 

 
1483 

 
Accredited to 

ISO/IEC 17025:2005  

Armstrong House  Unit 43 

Number One Industrial Estate 

Medomsley Road 

Consett 

Co Durham 

DH8 6TW 

 

Contact: Mr J D Ashworth 

Tel: +44 (0)1207-581120 

Fax: +44 (0)1207-581609 

E-Mail:j.ashworth@fes.co.uk   

Website: www.fes.co.uk 

 

Testing performed at the above address only 
 

DETAIL OF ACCREDITATION 
 

 
Materials/Products tested 

 
Type of test/Properties 

measured/Range of measurement 

 
Standard specifications/ 

Equipment/Techniques used 
   
ROCK Point load strength and anisotropy 

indices 
 

ISRM Commission on Testing 
Methods.  Suggested Method for 
Determining Point Load Strength 
1985 

   
 Water content ISRM Suggested Methods - 

Rock Characterisation Testing and 
Monitoring. Ed E T Brown 1981 

   
 Porosity and density  

- by saturation and calliper 
techniques 

ISRM Suggested Methods - 
Rock Characterisation Testing and 
Monitoring.  Ed E T Brown 1981 

   
 Porosity and density  

- by saturation and buoyancy 
techniques 

ISRM Suggested Methods - 
Rock Characterisation Testing and 
Monitoring.  Ed E T Brown 1981 

   
 Slake-durability index ISRM Suggested Methods - 

Rock Characterisation Testing and 
Monitoring.  Ed E T Brown 1981 

   
SOILS for civil engineering 
purposes 

California Bearing Ratio (CBR) 
 

BS 1377:Part 4:1990 

   
 Unconfined compressive strength 

- load frame method 
BS 1377:Part 7:1990 

   
 Undrained shear strength 

- triaxial compression without 
measurement of pore pressure 

BS 1377:Part 7:1990 
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ISO/IEC 17025:2005 
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Materials/Products tested 

 
Type of test/Properties 

measured/Range of measurement 

 
Standard specifications/ 

Equipment/Techniques used 

   
SOILS for civil engineering 
purposes (Cont’d) 

Undrained shear strength 
- triaxial compression with 
multistage loading and without 
measurement of pore pressure 

BS 1377:Part 7:1990 

   
 Moisture content 

- oven drying method 
BS 1377:Part 2:1990 

   
 Saturation moisture content of chalk BS 1377:Part 2:1990 
   
 Liquid limit 

- cone penetrometer 
BS 1377:Part 2:1990 

   
 Liquid limit 

- cone penetrometer 
- one point 

BS 1377:Part 2:1990 

   
 Plastic limit BS 1377:Part 2:1990 
   
 Plasticity index and liquidity index BS 1377:Part 2:1990 
   
 Density - linear measurement BS 1377:Part 2:1990 
   
 Density - immersion in water BS 1377:Part 2:1990 
   
 Density - water displacement BS 1377:Part 2:1990 
   
 Particle density  

- gas jar 
BS 1377:Part 2:1990 

   
 Particle size distribution 

- wet sieving 
BS 1377:Part 2:1990 

   
 Particle size distribution 

- dry sieving 
BS 1377:Part 2:1990 

   
 Particle size distribution 

- sedimentation 
- pipette method 

BS 1377:Part 2:1990 

   
 Dry density/moisture content 

relationship (2.5 kg rammer) 
BS 1377:Part 4:1990 

   
 Dry density/moisture content 

relationship (4.5 kg rammer) 
BS 1377:Part 4:1990 

   
 Dry density/moisture content 

relationship (vibrating hammer) 
BS 1377:Part 4:1990 
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Materials/Products tested 

 
Type of test/Properties 

measured/Range of measurement 

 
Standard specifications/ 

Equipment/Techniques used 

   
SOILS for civil engineering 
purposes (Cont’d 

Moisture condition value (MCV) BS 1377:Part 4:1990 

   
 Chalk crushing value BS 1377:Part 4:1990 
   
 One-dimensional consolidation 

properties 
BS 1377:Part 5:1990 

   
 

END 

 



ST HELENS BOROUGH COUNCIL 
ST HELENS BSF 

GENERAL NOTES ON LABORATORY TEST RESULTS 
 

1. TEST METHODS 

The tests reported on the following sheets have been carried out in accordance with the methods 
given in BS 1377:1990 ‘Methods of test for soils for civil engineering purposes', subject to a small 
number of variances as described below under the respective headings.  These notes also serve 
as keysheets to any notation used in reporting the laboratory tests. 

2. KEY TO NOTATION OF SAMPLE TYPE 

D Small disturbed sample 

B Bulk disturbed sample 

U General purpose open drive tube sample 

P Piston sample 

TW Thin wall sample 

C Rotary core sample 

3. CLASSIFICATION TESTS 

% passing 425μm: this figure is only correctly reported when ‘WS’ is shown in the 'Method of 
preparation' column.  For ‘HP’ and ‘AR’, the reported figure is an estimate only. 

WS sample prepared by Wet Sieving 

HP sample prepared by Hand Picking (removal) of gravel sized fragments 

AR sample tested "As Received" 

NP: non-plastic 

4. COMPACTION RELATED TESTS 

Sample preparation: Individual indicates test carried out on individual sub-samples 

 Single indicates test carried out on a single sample 

Assumed values of particle density are reported in brackets e.g. (2.67) 

5. SAMPLE DESCRIPTIONS 

The sample descriptions shown on the test report sheets are the technician’s visual descriptions of 
the test samples, in accordance with Clause 9.1 of Part 1 of BS 1377:1990 and do not necessarily 
comply with the requirements of BS 5930:1999 or BS EN ISO 14688-1:2002.  For a more 
comprehensive description of the soil samples to these standards, reference should be made to the 
exploratory hole records, or an engineering description can be provided on request. 

6. INTERPRETATION OF TEST RESULTS  

Laboratory test results in this report give the soil properties of individual specimens tested under 
specified conditions.  Individual results or groups of results may not be appropriate for use as 
design parameters for some geotechnical analyses.  The samples may be non-representative, 
disturbed internally, or prepared and tested under conditions suited for different geotechnical 
applications.  Unless the selection of design parameters is discussed in this report, it is 
recommended that the advice of an appropriately qualified and experienced specialist is sought. 

7. U100 DRIVEN OPEN TUBE SAMPLES 

It should be noted that the sampling method generally gives Class 2 samples, ie for use for 
laboratory classification, moisture content and density testing.  BS5930 states that the U100 
sampling procedure may sometimes give Class 1 samples (strength, deformation and consolidation 
testing as well as Class 2 type testing) in non sensitive fine cohesive soils of stiff or lower 
consistency, but more often provides Class 2 samples.  In brittle or closely fissured materials such 
as hard clays, the sampling method gives Class 3 samples, ie for use for laboratory classification 
and moisture content testing. 

Contract No: CON083065 Appendix C LKS/01 





















FUGRO ENGINEERING SERVICES LIMITED
UNDISTURBED SAMPLE DESCRIPTION
CON083065 ST HELENS BSF

Date 20/11/2008 Sheet 1 of 1

Logger CH

HOLE Type/No Depth / 
Recovery

BHMG01 U/3 1.50/0.38

U100 / UNDISTURBED / PISTON / THIN WALL DESCRIPTIONS

Stiff brown slightly sandy slightly gravelly CLAY.  Gravel is subangular and subrounded

fine to coarse predominantly sandstone and mudstone. Sand is fine to coarse.

Form Q72 - Iss 02 - 04 August 2006 - Page 1 of 1 Figure LT10/1
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APPENDIX D Contamination Test Results 
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Unit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)

Hawarden
Deeside

CH5 3US
Tel: (01244) 528700

Fax: (01244) 528701

email: mkt@alcontrol.co.uk

website: www.alcontrol.co.uk

Date:
Our Reference:
Your Reference:
Location:

Signed

Diane Whittlestone

Valid if signed by any of the above signatories.

Compiled By
Hayley Parr

ALcontrol Laboratories is a trading division of ALcontrol UK Limited.
Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside CH5 3US.  Registered in England and Wales No. 4057291

Tech. Support Manager

MILL GREEN SCHOOL

CERTIFICATE OF ANALYSIS
04 November, 2008
08/17122/02/01
CON083065

ALcontrol Laboratories

Fugro Engineering Services Ltd
Armstrong House
Unit 43
Number One Ind. Est..
Medomsley Road
Consett, Co. Durham
DH8 6TW                         ATTN: Chris Hunt

A total of 13 samples was received for analysis on Wednesday, 15 October 2008 and 
completed on Tuesday, 28 October 2008.  Accredited laboratory tests are defined in the 
log sheet, but opinions, interpretations and on-site data expressed herein are outside 
the scope of ISO 17025 accreditation.  We are pleased to enclose our final report, it 
was a pleasure to be of service to you, and we look forward to our continuing 
association.

Should this report require incorporation into client reports, it must be used in its entirety 
and not simply with the data sections alone.

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these 
materials- whether these are derived from naturally occurring soil profiles, or from 
fill/made ground, as long as these materials constitute the major part of the sample.  
Other coarse granular materials such as concrete, gravel and brick are not accredited if 
they comprise the major part of the sample.

David O'Hare
Project Manager

Byron Hagan
Project Coordinator 
Team Leader

Kim Harrison
Project Coordinator 
Team Leader
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Job Number: Grain sizes
Client: <0.063mm Very Fine
Client Ref : 0.1mm - 0.063mm Fine

0.1mm - 2mm Medium
2mm - 10mm Coarse
>10mm Very Coarse

BHMG01 2.00 Brown <0.063mm 1
TPMG01 ES2 0.50 Dark Brown 0.1mm - 0.063mm 1
TPMG02 ES5 0.80 Brown <0.063mm 1

TPMG02/3 0.50 Dark Brown 0.1mm - 0.063mm 1
TPMG03 ES7 1.50 Brown 0.1mm - 0.063mm 1

TPMG03/6 1.00 Brown <0.063mm 1
TPMG04 ES3 0.50 Dark Brown 0.1mm - 0.063mm 1

TPMG10/3 1.80 Brown <0.063mm 1

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials-whether these are derived from naturally occurring 
soil profiles, or from fill/made ground, as long as these materials constitute the major part of the sample.
Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the sample. 
¹ Sample Description supplied by client

* These descriptions are only intended to act as a cross check if sample identities are questioned, and to provide a log of sample matrices 
with respect to MCERTS validation.  They are not intended as full geological descriptions.

Silty Clay Loam with some Stones
Clay

Clay with some Stones
Silty Clay with some Stones
Silty Clay with some Stones
Clay

Description

B
atch

Clay with some Stones
Silty Clay with some Stones

CON083065

Sample Identity Depth (m) Colour Grain Size

ALcontrol Laboratories Analytical Services
Sample Descriptions

08/17122/02/01
Fugro Engineering Services Ltd

Page 3 of 10



Table Of Results

Job Number: Matrix:
Client: Location:
Client Ref. No.:

Sample Identity BHMG01 TPMG01 
ES2

TPMG02 
ES5 TPMG02/3 TPMG03 

ES7 TPMG03/6 TPMG04 
ES3 TPMG10/3

Depth (m) 2.00 0.50 0.80 0.50 1.50 1.00 0.50 1.80

Sample Type SOLID SOLID SOLID SOLID SOLID SOLID SOLID SOLID

Sampled Date 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08

Sample Received Date 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08

Batch 1 1 1 1 1 1 1 1

Sample Number(s) 1 2-4 5 11 6-7 12 8-10 13

Total Sulphate - 5900 240 - 120 - 650 - TM129#
M <100 mg/kg

Boron Water Soluble - <3.5 <3.5 - <3.5 - <3.5 - TM129#
M <3.5 mg/kg

Arsenic - 42 4 - <3 - 14 - TM129#
M <3.0 mg/kg

Cadmium - 0.4 <0.2 - <0.2 - 0.8 - TM129 <0.2 mg/kg

Chromium - 9.9 33 - 31 - 11 - TM129#
M <4.5 mg/kg

Copper - 62 20 - 17 - 120 - TM129#
M <6 mg/kg

Lead - 52 8 - 5 - 100 - TM129#
M <2 mg/kg

Mercury - <0.4 <0.4 - <0.4 - <0.4 - TM129#
M <0.4 mg/kg

Nickel - 44 39 - 35 - 41 - TM129#
M <0.9 mg/kg

Selenium - 4 <3 - <3 - <3 - TM129#
M <3 mg/kg

Zinc - 44 52 - 45 - 220 - TM129#
M <2.5 mg/kg

Easily Liberated Sulphide - <15 <15 - <15 - <15 - TM180# <15 mg/kg

Phenols Monohydric - <0.15 <0.15 - <0.15 - <0.15 - TM062#
M <0.15 mg/kg

Total Cyanide - <1 <1 - <1 - <1 - TM153#
M <1 mg/kg

pH Value 8.44 4.84 8.43 5.31 8.61 7.49 6.61 8.47 TM133#
M <1.00 pH Units

Soluble Sulphate 2:1 Extract as SO4 BRE 0.020 - - 0.18 - 0.019 - 0.018 TM098# <0.003 g/l

Solvent Extract - 510 790 - 130 - 1400 - TM004# <100 mg/kg

Total Sulphur - 3.6 0.02 - 0.02 - 0.30 - TM068# <0.01 %

PAH by GC-FID
Naphthalene - 0.44 2.4 - <0.05 - 0.38 - TM142 <0.05 mg/kg

Acenaphthylene - 0.40 0.24 - <0.05 - 0.77 - TM142 <0.05 mg/kg

Acenaphthene - 0.22 0.29 - <0.05 - 0.37 - TM142 <0.05 mg/kg

Fluorene - 0.34 <0.05 - <0.05 - 0.74 - TM142 <0.05 mg/kg

Phenanthrene - 0.41 <0.05 - <0.05 - 1.2 - TM142 <0.05 mg/kg

Anthracene - <0.05 <0.05 - <0.05 - 0.16 - TM142 <0.05 mg/kg

Fluoranthene - 0.54 <0.05 - <0.05 - 0.69 - TM142 <0.05 mg/kg

Pyrene - 0.38 <0.05 - <0.05 - 0.39 - TM142 <0.05 mg/kg

Benz(a)anthracene - 0.21 <0.05 - <0.05 - 0.30 - TM142 <0.05 mg/kg

Chrysene - 0.25 <0.05 - <0.05 - 0.05 - TM142 <0.05 mg/kg

Benzo(b)fluoranthene - 0.60 <0.05 - <0.05 - 0.84 - TM142 <0.05 mg/kg

Date
All results expressed on a dry weight basis.  

20.11.2008

CON083065 Client Contact:Chris Hunt
M

ethod C
ode

L
oD

/U
nits

08/17122/02/01 SOLID
Fugro Engineering Services Ltd MILL GREEN SCHOOL

ALcontrol Laboratories Analytical ServicesüValidated

Preliminary

#    ISO 17025 accredited
M   MCERTS accredited
*  Subcontracted test
»  Shown on prev. report

Page 4 of 10



Table Of Results

Job Number: Matrix:
Client: Location:
Client Ref. No.:

Sample Identity BHMG01 TPMG01 
ES2

TPMG02 
ES5 TPMG02/3 TPMG03 

ES7 TPMG03/6 TPMG04 
ES3 TPMG10/3

Depth (m) 2.00 0.50 0.80 0.50 1.50 1.00 0.50 1.80

Sample Type SOLID SOLID SOLID SOLID SOLID SOLID SOLID SOLID

Sampled Date 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08 17.09.08

Sample Received Date 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08 15.10.08

Batch 1 1 1 1 1 1 1 1

Sample Number(s) 1 2-4 5 11 6-7 12 8-10 13

PAH by GC-FID (cont)
Benzo(k)fluoranthene - <0.05 <0.05 - <0.05 - 0.34 - TM142 <0.05 mg/kg

Benzo(a)pyrene - 0.45 <0.05 - <0.05 - 0.80 - TM142 <0.05 mg/kg

Indeno(123cd)pyrene - 0.35 <0.05 - <0.05 - 1.0 - TM142 <0.05 mg/kg

Dibenzo(ah)anthracene - 0.25 <0.05 - <0.05 - 0.33 - TM142 <0.05 mg/kg

Benzo(ghi)perylene - 0.28 <0.05 - <0.05 - 1.1 - TM142 <0.05 mg/kg

PAH 16 Total - 5.1 2.9 - <0.05 - 9.4 - TM142 <0.05 mg/kg

Date
All results expressed on a dry weight basis.  

20.11.2008

CON083065 Client Contact:Chris Hunt
M

ethod C
ode

L
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nits

08/17122/02/01 SOLID
Fugro Engineering Services Ltd MILL GREEN SCHOOL

ALcontrol Laboratories Analytical ServicesüValidated

Preliminary

#    ISO 17025 accredited
M   MCERTS accredited
*  Subcontracted test
»  Shown on prev. report
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Job Number:
Client:
Client Ref. No.:

Report Key :
NDP No Determination Possible * Subcontracted test
NFD No Fibres Detected » Result previously reported (Incremental reports only)
# ISO 17025 accredited M MCERTS Accredited
PFD Possible Fibres Detected EC Equivalent Carbon (Aromatics C8-C35)
Note: Method detection limits are not always achievable due to various circumstances beyond our control.

Summary of Method Codes contained within report :

TM004 Modified: US EPA Method 8321A ü DRY

TM062
MEWAM BOOK 124 1988.HMSO/ 
Method 17.7, Second Site property, 
March 2003

ü ü WET

TM068 ASTM D-1552 ü DRY

TM098 Method 4500E, AWWA/APHA, 20th 
Ed., 1999 ü DRY

TM129
Method 3120B, AWWA/APHA, 20th 
Ed., 1999 /  Modified: US EPA 
Method 3050B

DRY

TM129
Method 3120B, AWWA/APHA, 20th 
Ed., 1999 /  Modified: US EPA 
Method 3050B

ü ü DRY

TM133 BS 1377: Part 3 1990;BS 6068-2.5 ü ü WET

TM142 In - house method DRY

TM153 Method 4500A,B,C, I, M 
AWWA/APHA, 20th Ed., 1999 ü ü WET

TM180
Sulphide in waters and waste waters 
1991 ISBN 01 175 7186 SCA rec. 
2007 (unpublished)'

ü WET

¹ Applies to Solid samples only.    DRY indicates samples have been dried at 35°C.       NA = not applicable.

Determination of Total Cyanide, Free (Easily Liberatable) 
Cyanide and Thiocyanate using the "Skalar SANS+ System" 
Segmented Flow Analyser

The Determination Of Easily Liberated Sulphide In Soil Samples 
by Ion Selective Electrode Technique

Determination of Metal Cations by IRIS Emission Spectrometer

Determination of Metal Cations by IRIS Emission Spectrometer

Determination of pH in Soil and Water using the GLpH pH Meter

Analysis of Polynuclear Aromatic Hydrocarbons (PAH) by GC-
FID

Solvent extraction of soil

Determination of Phenolic compounds by HPLC with electro-
chemical detection

Total sulphur determination by combustion method

Determination of Sulphate using the Kone Analyser

Surrogate 
C

orrected

Method 
No. Reference Description

CON083065

Results expressed as (e.g.) 1.03E-07 is equivalent to 1.03x10 -7

ISO
 17025 

A
ccredited

M
C

E
R

T
S 

A
ccredited

W
et/D

ry 
Sam

ple ¹

ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

08/17122/02/01
Fugro Engineering Services Ltd
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Client Ref. No.:

Summary of Coolbox temperatures

1 11.8

CON083065

Batch No. Coolbox Temperature (°C)

ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

08/17122/02/01
Fugro Engineering Services Ltd
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Last updated July 2008

APPENDIX
1. Results are expressed on a dry weight basis (dried at 35C) for all soil analyses except for the following:

NRA Leach tests, flash point, ammonium as NH4 by the BRE method, VOC TICS, SVOC TICS, TOF-MS
SCAN/SEARCH and TOF-MS TICS.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.
3. If sufficient sample is received a sub sample will be retained free of charge for 30 days after analysis is completed (e-

mailed) for both soil jars, tubs and volatile jars. All waters and vials will be discarded 10 days after the analysis is
completed (e-mailed). All material removed during a fibre screen and analysed for the presence of asbestos will be
retained for a period of 6 months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial period has expired, a
storage charge will be applied for each month or part thereof until the client cancels the request for sample storage.
ALcontrol Laboratories reserve the right to charge for samples received and stored but not analysed.

4. With respect to turnaround, we will always endeavour to meet client requirements wherever possible, but turnaround
times cannot be absolutely guaranteed due to so many variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an asterisk). We endeavour to use
UKAS/MCERTS Accredited Laboratories, who either complete a quality questionnaire or are audited by ourselves.
For some determinands there are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a
known track record will be utilised.

6. When requested, the soil sample will be screened for the presence of fibres in-house and if no fibres are found will be
reported as NFD –no fibres detected. If fibres are detected, they will be removed and analysed by our documented in
house method based on HSG 248(2005). If a sample is suspected of containing asbestos, then further preparation
and analysis will be suspended on that sample until the asbestos result is known. If asbestos is present, then no
further analysis will be undertaken.

7. If no separate volatile sample is supplied by the client, the integrity of the data may be compromised if the laboratory is
required to create a sub-sample from the bulk sample –similarly, if a headspace or sediment is present in the volatile
sample. This will be flagged up as an invalid VOC on the test schedule or recorded on the log sheet.

8. If appropriate preserved bottles are not received preservation will take place on receipt. However, the integrity of the
data may be compromised.

9. NDP –No determination possible due to insufficient/unsuitable sample.
10. Metals in water are performed on a filtered sample, and therefore represent dissolved metals –total metals must be

requested separately.
11. A table containing the date of analysis for each parameter is not routinely included with the report, but is available upon

request.
12. Surrogate recoveries –Currently the only analysis, which is surrogate corrected, is PAHs on soils.

For EPH on soils the result is not surrogate corrected, but a percentage recovery is quoted.
13. Product analyses –Organic analyses on products can only be semi-quantitative due to the matrix effects and high

dilution factors employed.
14. Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol and 4-Methylphenol) and

Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5 Dimethylphenol, 2,6 Dimethylphenol, 3,4 Dimethyphenol, 3,5
Dimethylphenol).

15. Total of 5 speciated phenols by HPLC includes Phenol, 2,3,5-Trimethyl Phenol, 2-Isopropylphenol, Cresols and
Xylenols (as detailed in 14).

16. Stones/debris are not routinely removed. We always endeavour to take a representative sub sample from the received
sample.

17. Our MCERTS accreditation for PAHs by GCMS applies to all product types apart from Kerosene, where naphthalene
only is not accredited.

18. In certain circumstances the method detection limit may be elevated due to the sample being outside the calibration
range. Other factors that may contribute to this include possible interferences. In both cases the sample would be
diluted which would cause the method detection limit to be raised.

19. Mercury results quoted on soils will not include volatile mercury as the analysis is performed on a dried and crushed
sample.

20. For the BSEN 12457-3 two batch process to allow the cumulative release to be calculated, the volume of the leachate
produced is measured and filtered for all tests. We therefore cannot carry out any unfiltered analysis. The tests
affected include volatiles GCFID/GCMS and all subcontracted analysis.

21. For all leachate preparations (NRA, DIN, TCLP, BSEN 12457-1, 2, 3) volatile loss may occur, as we do not employ
zero headspace extraction.

22. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials –whether these are derived
from naturally occurring soil profiles, or from fill/made ground, as long as these materials constitute the major part of
the sample. Other coarse granular material such as concrete, gravel and brick are not accredited if they comprise the
major part of the sample.
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LIQUID MATRICES EXTRACTION SUMMARY
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PAH MS HEXANE STIRRED EXTRACTION (STIR-BAR) GC MS
EPH HEXANE STIRRED EXTRACTION (STIR-BAR) GC FID

EPH CWG HEXANE STIRRED EXTRACTION (STIR-BAR) GC FID
MINERAL OIL HEXANE STIRRED EXTRACTION (STIR-BAR) GC FID

PCB 7 CONGENERS HEXANE STIRRED EXTRACTION (STIR-BAR) GC MS
PCB TOTAL HEXANE STIRRED EXTRACTION (STIR-BAR) GS MS

SVOC DCM LIQUID/LIQUID SHAKEN SVOC GC MS
FREE SULPHUR DCM SOLID PHASE EXTRACTION HPLC
PEST OCP/OPP DCM/EA SOLID PHASE EXTRACTION GC MS

TRIAZINE HERBS DCM/EA SOLID PHASE EXTRACTION GC MS
PHENOLS MS DCM SOLID PHASE EXTRACTION GC MS

TPH by INFRA RED (IR) TCE LIQUID/LIQUID EXTRACTION HPLC
MINERAL OIL by IR TCE LIQUID/LIQUID EXTRACTION HPLC

SAPONIFIABLE TCE LIQUID/LIQUID EXTRACTION HPLC
UNSAPONIFIABLE TCE LIQUID/LIQUID EXTRACTION HPLC

GLYCOLS DCM LIQUID/LIQUID EXTRACTION EZ FLASH

SOLID MATRICES EXTRACTION SUMMARY
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Solvent Extractable Matter D&C DCM SOXTHERM GRAVIMETRIC
Cyclohexanes Ext. Matter D&C CYCLOHEXANE SOXTHERM GRAVIMETRIC

Thin Layer Chromatography D&C DCM SOXTHERM IATROSCAN
Elemental Sulphur D&C DCM SOXTHERM HPLC
Phenols by GCMS WET DCM SOXTHERM GC-MS

Herbicides D&C HEXANE:ACETONE SOXTHERM GC-MS
Pesticides D&C HEXANE:ACETONE SOXTHERM GC-MS
EPH (DRO) D&C HEXANE:ACETONE END OVER END GC-FID

EPH (Min oil) D&C HEXANE:ACETONE END OVER END GC-FID
EPH (Cleaned up) D&C HEXANE:ACETONE END OVER END GC-FID
EPH CWG by GC D&C HEXANE:ACETONE END OVER END GC-FID

PCB tot / PCB con D&C HEXANE:ACETONE END OVER END GC-MS
Polyaromatic Hydrocarbons (MS) D&C HEXANE:ACETONE END OVER END GC-MS
Polyaromatic Hydrocarbons (FID) D&C HEXANE:ACETONE END OVER END GC-FID

C8-C40 (C6-C40)EZ Flash WET HEXANE:ACETONE SHAKER GC-EZ
Polyaromatic Hydrocarbons Rapid GC WET HEXANE:ACETONE SHAKER GC-EZ

Semi Volatile Organic compounds WET DCM:ACETONE SONICATE GC-MS
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Mott MacDonald LTD 
Springbank House 
33 Stanford Street 
Altringham 
Cheshire 
WA14 1ES 
 
 
Attention: Mr. Nick Haynes 
 
 
Dear Sirs 
 

GEOPHYSICAL SURVEY – FORMER PARR HIGH SCHOOL, ST. HELENS 
 
We have pleasure in submitting our report for the above project.  Mr D. Kilcoyne was the project 
manager.  Mr A. Farahani supervised the fieldwork and Mr W. Caffekey prepared this report. 
 
We trust that the contents of this report are to your satisfaction, but should you require any further 
information please do not hesitate to contact us. 
 
We thank you for the opportunity of working with you on this project and look forward to being of 
further assistance in the future. 
 
Yours faithfully 
FUGRO APERIO LIMITED 
 

 
W. Caffekey 
Senior Technician  
 

 
D. Kilcoyne 
Division Head 
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1. INTRODUCTION 

1.1 GENERAL 

Fugro Aperio Limited was commissioned by Fugro Engineering Services Limited on 
behalf of Mott Macdonald Ltd to carry out a geophysical survey on a site at the former 
Parr High School in St Helens 
 
The aim of the survey was to investigate and locate the position of mineshafts beneath 
the site to provide locations for intrusive investigation. 
 
The following geophysical techniques were utilised to conduct the survey: 
 

• Magnetic Gradiometry, using a Geometrics G-858 gradiometer. 
• Electromagnetic inductive ground conductivity, using a Geonics EM31 meter 

 
Geophysical site works were undertaken between 08sh and 09th September 2008.    
 

1.2 SERVICE CONSTRAINTS 

Appendix A “Service Constraints”, outlines the limitations of this report, in terms of a 
range of considerations including, but not limited to, its purpose, its scope, the data on 
which it is based, its use by Third Parties, possible future changes in design procedures 
and possible changes in the conditions at the site with time.  The Appendix represents a 
clear exposition of the constraints, which apply to all reports issued by Fugro Aperio 
Limited.  It should be noted that the Service Constraints do not in any way supersede 
the terms and conditions of the contract between Fugro Aperio Limited and the Client. 
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2. DESCRIPTION OF THE SITE 

The aim of the survey was to investigate and locate the possible presence of two 
numbered mineshafts beneath the site (353395-045 and 353394-045).  The geophysical 
survey was located within the grounds of the former Parr High School in St Helens. The 
survey area was approximately a 70m x 70m grid.  The ground surface consisted of 
tarmac covered areas, areas of vegetation, in places dense, and areas containing 
building rubble, presumed to remain following demolition of the former school buildings. 
 
It is important to note that the site was bounded on 3 sides by metallic fencing. 
 
A general location plan showing the survey areas is presented on Plate 1. 
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3. SITE WORK 

3.1 GENERAL 

To attempt to highlight possible mine workings, electromagnetic ground conductivity and 
vertical magnetic gradient methods were employed using a Geonics EM31 and a 
Geometrics G858 respectively. 
 
Vertical Magnetic gradiometry was carried out on 1m line spacing and electromagnetic 
ground conductivity was carried out on a 2m line spacing, using a DGPS system to 
locate the survey.  It should be noted that all the coordinates have been converted into 
OSG 1936/ British National Grid system.  
 

3.2 ELECTROMAGNETIC INDUCTIVE GROUND CONDUCTIVITY – FREQUENCY 
DOMAIN 

Using this technique an alternating voltage is produced at the surface of the ground, via 
a magnetic dipole transmitter unit operating at a specific frequency.  This induces 
circular eddy current loops in the earth, which give rise to a primary electromagnetic 
field.  A secondary electromagnetic field will be induced in the subsurface associated 
with the primary field.  A magnetic dipole receiver unit at the ground surface detects a 
resultant electromagnetic field, which is the vector sum of both the primary and 
secondary electromagnetic fields. 
 
To best illustrate the theory behind the technique, coupling between AC circuits may be 
considered.  Plate 2A shows a trio of coils having inductance and resistance.  Coil 1 
represents the transmitter unit, Coil 2 is equivalent to a subsurface conductor and Coil 3 
represents the receiver unit.  The primary electromagnetic field associated with Coil 1 
(transmitter), will induce a secondary electromagnetic field in Coil 2 (subsurface 
conductor).  Coil 3 (receiver) will detect the effect of both the primary and secondary 
fields, i.e. the resultant field.  In general, the resultant field will differ from the primary 
field in both intensity and phase. 
 
Changes in the electrical properties of the subsurface mass, e.g. presence of man-made 
structures or geological features, would generally give rise to a contrast in the ground 
electrical conductivity which could be detected by the electromagnetic meters. 
 
Most electromagnetic meters can be used in two modes of operation, based on the 
orientation of the transmitter and receiver coil axes.  These are Vertical Magnetic Dipole 
Mode (VMD) and Horizontal Magnetic Dipole Mode (HMD).  The maximum depth 
penetration for the VMD operation is 1.5 times the Transmitter-Receiver separation and 
0.75 times the separation for the HMD operation. 
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A Geonics EM-31 meter, deployed in the Vertical Magnetic Dipole mode of operation, 
was utilised to carry out the investigation to provide subsurface information to an 
approximate depth of 5m. The EM-31 is a non-contacting terrain conductivity meter.  
The apparatus consists of a battery operated central console with a 2m boom protruding 
from either side.  The transmitter and receiver units are housed in the booms on either 
side of the console, separated by 3.66m.  The operating frequency of the apparatus is 
9.8 kHz. 
 
The operator wears the apparatus around his shoulder with the aid of a strap and 
adjusts the height to approximately 1m above the ground level, as the meter has been 
calibrated to take readings at this height.  Plate 2B is a schematic illustration of the EM-
31 meter. 
 
Two components are measured by the EM-31; the In-phase and Quadrature responses 
of the electromagnetic field.  The In-phase response, measured in parts per thousand 
(ppt), represents the ratio of the secondary electromagnetic field relative to the primary 
field.  The Quadrature response is directly related to the apparent conductivity of the 
ground and is measured in milli-Siemens per metre (mS/m). 
 
Electromagnetic measurements were taken along adjacent lines at 2m spacing and 
were localised with the help of a DGPS system.  
 

3.3 MAGNETIC GRADIOMETRY  

The magnetic gradiometer measures both the total magnetic field of the earth i.e. the 
geomagnetic field, and its vertical gradient.  The intensity of the geomagnetic field varies 
between 25000nanoTesla (nT) at the magnetic equator to approximately 65000nT at the 
magnetic poles, with an ambient field of approximately 48000nT prevailing in the UK. 
 
The operation of the magnetometer is based on a principle known as optical pumping.  
This involves irradiating an alkali metal, in this case caesium, with beams of spectral 
light.  The precession of these charged vapours under the influence of the geomagnetic 
field can then be measured.  This method has the advantage of being more sensitive 
than a proton-precession magnetometer.  
 
To measure the magnetic gradient two sensors are installed on an extended shaft 
separated by a fixed distance, which is small in relation to the distance to the subsurface 
sources whose gradients are to be measured.  The instrument takes measurements 
from the two sensors simultaneously, calculates the magnetic gradient and stores it in its 
internal memory together with the time, line and station numbers.  The maximum depth 
achieved with the magnetometer is approximately 5m below ground level, dependent on 
site conditions.  Plate 2C is a schematic illustration of the magnetic gradiometer. 
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By taking magnetic gradient measurements on a grid basis, an area was mapped out to 
detect local variations in the magnetic gradient.  Anomalous areas are indicative of a 
variation in the magnetic properties of the ground resulting from the presence of ferrous 
material associated with buried foundations, services or other subsurface obstructions.  
 
A Geometrics G-858 gradiometer was utilised for the survey with data collected in one 
direction across the survey area with a 1m separation between adjacent lines and were 
located using a DGPS system. 
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4. INTERPRETATION 

 
4.1 ELECTROMAGNETIC INDUCTIVE GROUND CONDUCTIVITY – FREQUENCY 

DOMAIN 

The electromagnetic (EM) results obtained from this investigation were processed and 
contoured, and are presented as plots of the EM ground conductivity and in-phase 
response.  The expected response from a concealed mine shaft would be highlighted as 
a localised change in the measured values of both electromagnetic responses, forming 
a geometric outline about the surface location of the shaft. The contour plots of the 
Apparent Conductivity and In Phase components are presented on Plates 3A and 3B. 
 
The average apparent conductivity across the site varies between 10 mS/m and +45 
mS/m, and the average In-Phase component across the site varies from between -4 ppt 
and +1 ppt.  A particularly high amplitude response is noted around the west, south and 
east perimeters.  This is likely to be a direct effect of the presence of a metallic boundary 
fence.  This cultural noise effectively masks the response from the subsurface. 
 
Inspection of the contour plots for both conductivity and in phase response would show 
many high frequency (short wavelength) variations across the site.  This is indicative of 
highly variable near surface material.  It is considered likely that the remains of the 
foundations and demolition of the former buildings has contributed to this highly variable 
material.  As a consequence it is difficult to identify discrete, anomalous areas which 
may relate to the presence of buried mineshafts. 
 
However, an analysis of the data has been undertaken and, in conjunction with 
correlations made to features marked on the base drawing and notes taken by the Fugro 
site engineer, a number of anomalous areas thought to be of significance have been 
identified.  For example the high in-phase values located at coordinates 353210,395960. 
 

4.2 VERTICAL MAGNETIC GRADIENT 

As mentioned in Section 3.3 above, the G-858 magnetometer measures the vertical 
gradient of the magnetic field of the Earth and the total magnetic field.  Processing the 
data recorded at each survey station and presenting it as a contour plot, will assist in the 
analysis of the results, and subsequently in detecting any localised variations in the 
measured geophysical values which could be attributed to the presence of a concealed 
mine shaft.  The expected response from a concealed mine shaft would be an area of 
high gradient, either negative or positive or both, forming a geometric outline about the 
surface location of the shaft. 
 
The magnetic results obtained from this investigation were processed and contoured, 
and are presented as a plot of the Vertical Magnetic Gradient (VMG) on Plate 4.  As for 
the electromagnetic survey, the results of the VMG are highly variable.  Magnetic 
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gradient values vary between -4000 and +3500 nT/m.  It is clear that the highly variable 
nature of the near surface material has resulted in a series of high frequency (short 
wavelength) anomalies.  Again, with this in mind it is difficult to identify discrete, 
anomalous areas which may relate to the presence of buried mineshafts. 
 
However, an analysis of the data has been undertaken and, in conjunction with 
correlations made to features marked on the base drawing and notes taken by the Fugro 
site engineer, a number of anomalous areas thought to be of significance have been 
identified.  For example the high amplitude dipolar magnetic gradient anomaly located at 
coordinates 353238, 394973. 
  

4.3 SUMMARY 

The anomalies from both datasets that are considered to be of potential significance 
have been traced, correlated and combined and placed onto a separate baseplan of the 
site to aid identification.  This is presented on Plate 5.  Two anomaly types have been 
classified (possible mineshaft and possible mineshaft – less certain) based upon their 
geophysical signatures.  However, it should be considered that due to the highly variable 
nature of the datasets, though to be a result of demolition/foundation remains, a low 
confidence may be attributed to all anomalies identified. 
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5. SUMMARY AND CONCLUSIONS 

Fugro Aperio Limited was commissioned by Fugro Engineering Services Limited on 
behalf of Mott Macdonald Ltd to carry out a geophysical survey on a site at the former 
Parr High School in St Helens 
 
The aim of the survey was to investigate and locate the position of mineshafts beneath 
the site to provide locations for intrusive investigation. 
 
The following geophysical techniques were utilised to conduct the survey: 
 

• Magnetic Gradiometry, using a Geometrics G-858 gradiometer. 
• Electromagnetic inductive ground conductivity, using a Geonics EM31 meter 

 
Geophysical site works were undertaken between 08sh and 09th September 2008.    
 
The data were processed and analysed in detailed.  In general both electromagnetic and 
magnetic datasets exhibited highly variable characteristics.  This signature is likely to be 
a result of highly variable near surface material, possibly related to remaining demolition 
rubble and/or foundations from previous buildings. 
 
However, a number of anomalies of interest have been identified which may be related 
to the possible presence of a buried structure or mineshaft.   
 
The anomalies from both datasets that are considered to be of potential significance 
have been traced, correlated and combined and placed onto a separate base plan 
(Plate 5) of the site to aid identification.  Two anomaly types have been classified 
(possible mineshaft and possible mineshaft – less certain) based upon their geophysical 
signatures.  However, it should be considered that due to the highly variable nature of 
the datasets, though to be a result of demolition/foundation remains, a low confidence 
may be attributed to all anomalies identified. 
 
It must be emphasised that geophysical methods can only identify areas yielding results 
that are different, i.e. anomalous to the site norm.  The interpretation of the cause of 
such anomalies is inevitably based on assumptions utilising the best information 
available on the historic use of the site.  Positive identification of these anomalies can 
only be made through using visual or intrusive investigation techniques. 
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APPENDIX A 
 

SERVICE CONSTRAINTS 
 
1. This report and the assessment carried out in connection with the report (together the 

“Services”) were compiled and carried out by Fugro Aperio Limited (“FAPL”) for Mott 
MacDonald (the “Client”) in accordance with the terms of a contract between FAPL the 
client dated September 2008.  The Services were performed by FAPL with the skill and 
care ordinarily exercised by a reasonable geotechnical specialist at the time the Services 
were performed.  Further, and in particular, the Services were performed by FAPL taking 
into account the limits of the scope of works required by the Client, the time scale 
involved and the resources, including financial and manpower resources, agreed between 
FAPL and the Client. 

 
2. Other than that expressly contained in paragraph 1 above, FAPL provides no other 

representation or warranty whether express or implied, in relation to the Services. 
 
3. The Services were performed by FAPL exclusively for the purposes of the Client.  FAPL 

is not aware of any interest of or reliance by any party other than the Client in or on the 
Services.  Unless expressly provided in writing, FAPL does not authorise, consent or 
condone any party other than the Client relying upon the Services.  Should this report or 
any part of this report, or otherwise details of the Services or any part of the Services be 
made known to any such party, and such party relies thereon that party does so wholly at 
its own and sole risk and FAPL disclaims any liability to such party.  Any such party would 
be well advised to seek independent advice from a competent geotechnical specialist and 
/ or lawyer. 

 
4. It is FAPL’s understanding that this report is to be used for the purpose described in 

Section 1 - “Introduction” of this report.  That purpose was a significant factor in 
determining the scope and level of the Services.  Should the purpose for which the report 
is used, and/or should the Client’s proposed development or use of the site change 
(including in particular any change in any design and/or specification relating to the 
proposed use or development of the site), this report may no longer be valid or 
appropriate and any further use of or reliance upon the report in those circumstances by 
the Client without FAPL’s review and advice shall be at the Client’s sole and own risk.  
Should FAPL be requested, and FAPL agree, to review the report after the date hereof, 
FAPL shall be entitled to additional payment at the then existing rates or such other terms 
as may be agreed between FAPL and the Client. 

 
5. The passage of time may result in changes (whether man-made or otherwise) in site 

conditions and changes in regulatory or other legal provisions, technology, methods of 
analysis, or economic conditions which could render the report inaccurate or unreliable.  
The information, recommendations and conclusions contained in this report should not be 
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relied upon if any such changes have taken place or after a period of 2 years from the 
date of this report or such other period as maybe expressly stated in the report, without 
the written agreement of FAPL.  In the absence of such written agreement of FAPL, 
reliance on the report after any such changes have occurred or after the period of 2 years 
has expired shall be at the Client’s own and sole risk.  Should FAPL agree to review the 
report after the period of 2 years has expired, FAPL shall be entitled to additional 
payment at the then existing rates or such other terms as may be agreed between FAPL 
and the Client. 

 
6. The observations, recommendations and conclusions in this report are based solely upon 

the Services, which were provided pursuant to the contract between the Client and FAPL.  
FAPL has not performed any observations, investigations, studies or testing not 
specifically set out or required by the contract between the Client and FAPL.  FAPL is not 
liable for the existence of any condition, the discovery of which would require 
performance of services not otherwise contained in the Services. 

 
7. Where the Services have involved FAPL’s interpretation and/or other use of any 

information (including documentation or materials, analysis, recommendations and 
conclusions) provided by third parties (including independent testing and/or information 
services or laboratories) or the Client and upon which FAPL was reasonably entitled to 
rely or involved FAPL’s observations of existing physical conditions of any site involved in 
the Services, then the Services clearly are limited by the accuracy of such information 
and the observations which were reasonably possible of the said site.  Unless otherwise 
stated, FAPL was not authorised and did not attempt to independently verify the accuracy 
or completeness of such information, received from the Client or third parties during the 
performance of the Services.  FAPL is not liable for any inaccuracies (including any 
incompleteness) in the said information, the discovery of which inaccuracies required the 
doing of any act including the gathering of any information which it was not reasonably 
possible for FAPL to do including the doing of any independent investigation of the 
information provided to FAPL save as otherwise provided in the terms of the contract 
between the Client and FAPL. 

 
8. The soil and ground conditions information provided in the Services are based solely on 

evaluations of soil and ground condition samples and in-situ tests at determined sample 
test locations and elevations.  That information cannot be extrapolated to any area or 
elevation outside those locations and elevations unless specifically so stated in the report.  
In the light of the information available to FAPL, the soil and ground conditions 
information are considered appropriate for use in relation to the geotechnical design and 
installation aspects of the structures addressed in the report, but they may not be 
appropriate for the design of other structures. 
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Issued by:
The Coal Authority, Property Search Services, 200 Lichfield Lane, Berry Hill, Mansfield, Nottinghamshire, NG18 4RG
Website: www.groundstability.com    Phone: 0845 762 6848   DX 716176 MANSFIELD 5

LANDMARK INFORMATION GROUP
LIMITED
SOWTON INDUSTRIAL ESTATE
ABBEY COURT
UNIT 5/7 EAGLE WAY
EXETER
DEVON
EX2 7HY

Our reference: 51000220856004
Your reference: 43765746

Date of your enquiry: 24 January 2013
Date we received your enquiry: 24 January 2013

Date of issue: 24 January 2013

This report is for the property described in the address below and the attached plan.

Non-Residential Coal Authority Mining Report

SITE AT LANSBURY BRIDGE SCHOOL, LANSBURY AVENUE, ST HELENS, MERSEYSIDE,
This report is based on and limited to the records held by, the Coal Authority, and the Cheshire Brine
Subsidence Compensation Board's records, at the time we answer the search.

Coal mining See comments below
Brine Compensation District No

Information from the Coal Authority
Underground coal mining

Past
The property is in the likely zone of influence from workings in 8 seams of coal at shallow to 580m
depth, and last worked in 1930.
Present
The property is not in the likely zone of influence of any present underground coal workings.
Future
The property is not in an area for which the Coal Authority is determining whether to grant a
licence to remove coal using underground methods.
The property is not in an area for which a licence has been granted to remove or otherwise work
coal using underground methods.
The property is not in an area that is likely to be affected at the surface from any planned future
workings.
However, reserves of coal exist in the local area which could be worked at some time in the
future.
No notice of the risk of the land being affected by subsidence has been given under section 46 of
the Coal Mining Subsidence Act 1991.

Mine entries

All rights reserved. You must not reproduce, store or transmit any part of this document unless you have our written permission.
© The Coal Authority
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Within,  or  within  20 metres of,  the boundary of  the property  there are 3  mine entries,  the
approximate positions of  which are shown on the attached plan.
There is no record of what steps, if any, have been taken to treat the mine entries.
Records may be incomplete. Consequently, there may exist in the local area mine entries of
which the Coal Authority has no knowledge.
For an additional fee, the Coal Authority will provide a supplementary Mine Entry Interpretive
Report.  The report will provide a separate assessment for the mine entry (entries) referred to in
this report. It will give details based on information in the Coal Authority's possession, together
with an opinion on the likelihood of mining subsidence damage arising from ground movement as
a consequence of the existence of the mine entry/entries. It will also give details of the remedies
available for subsidence damage where the mine entry was sunk in connection with coal mining.
Please note that it may not be possible to produce a report if the main building to the property
cannot be identified from Coal Authority plans (ie. for development sites and new build).
For further advice on how to order this additional information visit www.groundstability.com or
telephone 0845 7626 848.

Coal mining geology
The Authority is not aware of any evidence of damage arising due to geological faults or other
lines of weakness that have been affected by coal mining.

Opencast coal mining
Past
The property is not within the boundary of an opencast site from which coal has been removed
by opencast methods.
Present
The property does not lie within 200 metres of the boundary of an opencast site from which coal
is being removed by opencast methods.
Future
The property is not within 800 metres of the boundary of an opencast site for which the Coal
Authority is determining whether to grant a licence to remove coal by opencast methods.
The property is not within 800 metres of the boundary of an opencast site for which a licence to
remove coal by opencast methods has been granted.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres, since 31st October 1994.
There is no current Stop Notice delaying the start of remedial works or repairs to the property.
The Authority is not aware of any request having been made to carry out preventive works before
coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
There is no record of a mine gas emission requiring action by the Coal Authority within the
boundary of the property.

Hazards related to coal mining
The property has not been subject to remedial works, by or on behalf of the Authority, under its
Emergency Surface Hazard Call Out procedures.

Withdrawal of support
The property is not in an area for which a notice of entitlement to withdraw support has been
published.
The property is not in an area for which a notice has been given under section 41 of the Coal
Industry Act 1994, revoking the entitlement to withdraw support.
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Working facilities orders
The property is not in an area for which an Order has been made under the provisions of the
Mines (Working Facilities and Support) Acts 1923 and 1966 or any statutory modification or
amendment thereof.

Payments to owners of former copyhold land
The property is not in an area for which a relevant notice has been published under the Coal
Industry Act 1975/Coal Industry Act 1994.

Comments on Coal Authority information
The attached plan shows the approximate location of the disused mine entry/entries referred to in
this report.  For reasons of clarity, mine entry symbols may not be drawn to the same scale as the
plan.
Property owners have the benefit of statutory protection (under the Coal Mining Subsidence act
1991*). This contains provision for the making good, to the reasonable satisfaction of the owner,
of physical damage from disused coal mine workings including disused coal mine entries.  A
leaflet setting out the rights and the obligations of either the Coal Authority or other responsible
persons under the 1991 Act can be obtained by telephoning 0845 762 6848 or online at
www.coal.decc.gov.uk/en/coal/cms/services/claims.
If you wish to discuss the relevance of any of the information contained in this report you should
seek the advice of a qualified mining engineer or surveyor.  If you or your adviser wish to examine
the source plans from which the information has been taken these are normally available at our
Mansfield office, free of charge, by prior appointment, telephone 01623 637235.  Should you or
your adviser wish to carry out any physical investigations that may enter, disturb or interfere with
any disused mine entry the prior permission of the owner must be sought.  For coal mine entries
the owner will normally be the Coal Authority.
The Coal Authority, regardless of responsibility and in conjunction with other public bodies,
provide an emergency call out facility in coalfield areas to assess the public safety implications of
mining features (including disused mine entries).  Our emergency telephone number at all times is
01623 646333.
*Note, this Act does not apply where coal was worked or gotten by virtue of the grant of a gale in
the Forest of Dean, or any other part of the Hundred of St. Briavels in the county of Gloucester.

In view of the mining circumstances a prudent developer would seek appropriate technical advice
before any works are undertaken.
Therefore if  development proposals are being considered, technical advice relating to both the
investigation of coal and former coal mines and their treatment should be obtained before
beginning work on site. All proposals should apply good engineering practice developed for
mining areas. No development should be undertaken that intersects, disturbs or interferes with
any coal or mines of coal without the permission of the Coal Authority. Developers should be
aware that the investigation of coal seams/former mines of coal may have the potential to
generate and/or displace underground gases and these risks both under and adjacent to the
development should be fully considered in developing any proposals.  The need for effective
measures to prevent gases entering into public properties either during investigation or after
development also needs to be assessed and properly addressed.  This is necessary due to the
public safety implications of any development in these circumstances.

A site investigation was carried out in September 2008 by Fugro Engineering Services Ltd.
Armstrong House, Unit 43, Number One Industrial Estate, Consett, DH8 6TW for Mott MacDonald
on behalf of St Helens Borough Council.

Information from the Cheshire Brine Subsidence Compensation Board
The property lies outside the Cheshire Brine Compensation District.
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Additional Remarks
This report is prepared in accordance with the Law Society's Guidance Notes 2006, the User
Guide 2006 and the Coal Authority and Cheshire Brine Board's Terms and Conditions 2006.
The Coal Authority owns the copyright in this report. The information we have used to write this
report is protected by our database right. All rights are reserved and unauthorised use is
prohibited. If we provide a report for you, this does not mean that copyright and any other rights
will pass to you. However, you can use the report for your own purposes.
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