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Legislative framework

There is currently a complex mix of documentation relating to legislative and
regulatory procedures on the issue of contamination and it is not considered a
purpose of this report to discuss the detail of these regulations. Essentially,
Government Policy is based on ‘suitable for use approach’, which is relevant to both
the current and proposed future use of land. For current use Part IIA of the
Environmental Protection Act 1990 provides the regulatory regime (see Section 8.1).
The presence of harmful soil gases could provide a ‘source’ in a ‘pollutant linkage’
allowing the regulator (Local Authority) to determine if there is a significant
possibility of harm being caused to humans, buildings or the environment. Under
such circumstances the regulator would determine the land as ‘contaminated’ under
the provision of the Act requiring the remediation process to be implemented with
the Environment Agency responsible for enforcement.

The Town and Country Planning {(General Development Procedure) Order 1995,
requires the planning authority to consult with the Environment Agency before
granting planning permission for development on land within 250 metres of land
which is being used for deposit of waste, (or has been at any time in the last 30
years) or has been notified to the planning authority for the purposes of that
provision.

Building control bodies enforce compliance with the Building Regulations. Practical
guidance is provided in Approved documents, one of which is Part C, ‘Site
preparation and resistance to contaminants and moisture’ which seeks to protect
the health, safety and welfare of people in and around buildings and includes
requirements for protection against harm from soil gas.

General

The following assessment relates to the potential for, and the effects of, gases
generated by biodegradable matter. The potential for the development to be
affected by radon gas is considered in Section 3. The principal ground gases are
carbon dioxide (CO,) and methane (CH,4). The following table provides a summary of
the effects of these gases when mixed with air.
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Significant gas concentrations in air

Gas Concentration Consequence
by volume
Methane 0.25% Ventilation required in confined spaces
5-15% Potentially explosive when mixed with air
30% Asphyxiation
75% Death after 10 minutes
Carbon Dioxide  0.5% 8 hour long term exposure limit (LTEL) (HSE workplace limit)
1.5% 15 min short term exposure limit (STEL) (HSE workplace limit)
>3% Breathing difficulties
6-11% Visual distortion, headaches, loss of consciousness, possible
death
>22% Death likely to occur
Table 9.2.1

9.2.2 Following the current Building Regulations Approved Document C1, Section 2
'Resistance to Contaminants' (2004 incorporating 2010 and 2013 amendments) a risk
assessment approach is required in relation to gaseous contamination based on the
source-pathway-receptor conceptual model procedure. We have adopted
procedures described in the following reference documents for investigation and
assessments of risk of the development being affected by landfill type gases
(permanent gases) and if appropriate the identification of mitigation measures.

e BS10175:2011 ‘Investigation of potentially contaminated sites- Code of
Practice’

e BS8576:2013 ‘Guidance on investigations for ground gas — Permanent gases
and Volatile Organic Compounds (VOCs)’

e BS8485:2015 ‘Code of practice for the design of protective measures for
methane and carbon dioxide ground gases for new buildings’

o CIRIA Report C665 'Assessing risks posed by hazardous ground gases to
buildings' (2007)

e NHBC report No 10627-R01(04) ‘Guidance on development proposals on sites
where methane and carbon dioxide are present’ (January 2007)

o CL:AIRE Research Bulletin RB17 ‘A pragmatic approach to ground gas risk
assessment’ (November 2012)

9.2.3 Whilst we have followed the guidance and recommendations of BS8576, we have
used BS8485:2015 to derive recommendations for protective works, and where
considered necessary supplemented by NHBC report No 10627-R01(04).

9.2.4 An assessment of the risk of the site being affected by ground gases is based on the
following aspects:

a) Source of the gas

b) Investigation information

c¢) Migration feasibility

d) Sensitivity of the development and its location relative to the source
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Assessment of source of gases
General sources

The following table summarises the common sources of ground gases and
parameters affecting the generation of ground gases:

Source and control of gases

Type Parameters affecting the rate of gassing

Landfills Portion of biodegradable material, rate reduces with time

Mineworkings Flooding reduces rate of gassing

Dock silt Portion of organic matter

Carbonate deposits ~ Ground/rainwater (acidic) reacts with some carbonates to produce carbon
dioxide.

Made Ground Thickness of Made Ground and proportion of degradable organic matter.

Naturally deposited ~ Thickness of Made Ground and proportion of degradable organic matter.
soils/rocks

Table 9.3.1

The rate of decomposition in gas production is also related to atmospheric
conditions, pH, temperature, and water content/infiltration.

As the site is not within a dockland environment or an area affected by
mineworkings, and near surface soils do not exhibit high carbonate content, then
potential gas sources are limited to landfills and/or soils with a high proportion of
organic matter.

Landfill and infilled ground sources

Waste Management Paper 27 (1991) produced by the Department of the
Environment ‘Control of Landfill Gases’ contains the recommendation to avoid
building within 50m of a landfill site actively producing large quantities of landfill
type gases and to carry out site investigations within a zone 250m beyond the
boundary of a landfill site. No distinction is made between sites of differing ground
conditions, but the paper does not advocate the site is safe beyond the 250m zone,
dependant, of course, upon the type of landfill and potential for migration of landfill
gases.

Within a 2km radius of the site, there are no BGS recorded or historical landfill sites;
however, there are two registered landfill sites. Lords Delph (Forty Acre Lane,
Longridge) is located approximately 520m to the east of the site and has been
accepting non-biodegradable waste since at least 1982. Chapel Hill Quarry is located
approximately 800m to the south of the site and accepted non-biodegradable waste;
in 1992, the site was recorded as dormant.

In addition, we have reviewed old Ordnance Survey maps there are a small number
of quarries recorded between 500m and 1000m from the subject site,
predominantly to the east. The geological map of the area indicates areas of infilled
ground which approximately coincide with such areas.
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Due to the distance of the sites from the subject site and the nature of the waste, in
our opinion they are considered very unlikely to represent potential sources of
ground gases which could affect the subject site. Furthermore, a series of small
ponds are noted to have been recorded onsite and possibly filled in recent years.
However, given the limited size of the water features it is considered unlikely that
any gases associated with organic/putrescible material contained within would have
the potential to affect identified receptors.

Soil conditions

None of the soils observed in exploratory excavations, in our opinion, exhibit
significant concentrations of organic matter which are likely to produce elevated
quantities of carbon dioxide and / or methane gas.

Based on an assessment of 'deep' geological conditions we are of the opinion that it
is unlikely that the subject site would be affected by significant quantities of carbon
dioxide and methane generated by soils/rocks at depth.

Based on the presence of extensive deposits of cohesive and impermeable
Devensian Till in the local area, any potential migration of landfill type gases which
may be generated at the sources outlined in Section 9.3.2 would also be severely
restricted and unlikely to feasibly migrate to the subject site. We can confirm that
we have consulted with Ribble Valley Borough Council with regards to this matter
and they have agreed with such assessments. A copy of their correspondence is
presented in Appendix K.

Source assessment summary
The following table summarises the possibility of a source of landfill type gases.

Source assessment summary

Potential source Viability of source Evidence
origin
Landfills Unlikely Desk study information
Mineworkings Unlikely Desk Study information
Geological conditions not amenable
Dock silt Unlikely Site remote from dockland environment

Carbonate deposits  Unlikely Recorded and observed soil conditions do not indicate
high concentrations of carbonates

Made Ground Unlikely None present at thicknesses and compositions which
would give cause for concern

Naturally deposited Unlikely Soils exposed in exploratory excavations do not exhibit

soils/rocks high concentrations of organic matter

Table 9.3.4
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Conclusion

Based on the above there is no evidence to demonstrate that there is a potential
source rendering the site at a significant risk of being affected by ground gases
(carbon dioxide / methane) sufficient to cause significant harm to human end users
of the site, construction operatives or indeed buildings. On this basis, it is not
considered necessary to consider possible pathways for migration of ground gases,
and indeed implementation of further investigations to measure concentrations of
ground gases. Again on the basis of evidence provided above, mitigation measures
against ingress of ground gases into the proposed development are not considered
necessary.

Statement with respect to National Planning Policy Framework

Based on investigations completed to date with respect to gaseous contamination,
we are of the opinion the proposed development will be safe and suitable for use for
the purpose for which it is intended (without the need for any remedial action) thus
meeting the requirements of the National Planning Policy Framework section 121,
and compliant with the Building Regulations Part C, ‘Site preparation and resistance
to contaminants and moisture’.
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10 Effects of ground conditions on building materials
10.1 General
10.2 Reference documents
10.3 Hazard identification and assessment
10.4 Provision of test data to specifiers/manufacturers/installers
10.5 Risk assessments for individual building materials
10.6 Concrete — general mechanisms of attack
10.7 Concrete — sulphate attack
10.8 Concrete — chloride attack
10.9 Concrete — acid attack
10.10 Concrete — magnesium attack
10.11 Concrete — ammonium attack
10.12 Concrete blocks
10.13  Clay bricks/pipes
10.14 Mortar
10.15 Metals — general
10.16 Metals — cast iron
10.17 Metals — steel piles
10.18 Metals — stainless steel
10.19 Metals — galvanised steel
10.20 Metals — copper
10.21 Metals — lead
10.22 Plastics — general
10.23 Plastic membranes and geotextiles
10.24 Plastic pipes
10.25 Electrical cables
10.26 Rubbers
10.1 General
10.1.1 Building materials are often subjected to aggressive environments which cause them
to undergo chemical or physical changes. These changes may result in loss of
strength or other properties that may put at risk their structural integrity or ability to
perform to design requirements. Aggressive conditions include:
e Severe climates
e Coastal conditions
e Polluted atmospheres
e Aggressive ground conditions
10.1.2 This report section only considers aggressive ground conditions, with other items
considered outside our brief and scope of investigations.
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In aggressive ground conditions, the potential for contaminant attack depends on
the following:

e The presence of water as a carrier of chemical contaminants, (except free
phase organic contamination).

e The availability of the contaminant in terms of solubility, concentration and
replenishment rate.
Contact between the contaminant and the building material.
The nature of the building materials and its capability of being attacked by
contaminants.

In general the thicker the building material the less likelihood there is for
contaminant attack to cause damage to the integrity of the structure.

Reference documents

Following the Environment Agency publication 'Model Procedures for the
Management of Land Contamination' (Contaminated Land Report 11) the following
documents have been referred to in production of the following report paragraphs.

e 'Performance of Building Materials in Contaminated Land' report BR255
(Building Research Establishment 1994).

e 'Risks of Contaminated Land to Buildings, Building Materials and Services. A
Literature Review' - Technical Report P331 (Environment Agency 2000).

e 'Guidance on assessing and managing risks to buildings from land
contamination’ - Technical Report P5 035/TR/01).

e Building Regulations Approved document C - site preparation and resistance
to contaminants and moisture (Office of the Deputy Prime Minister, 2004).

e 'Concrete in aggressive ground' Special Digest 1: 2005 (Building Research
Establishment).

Hazard identification and assessment

The identification of hazards is based on the findings of this investigation primarily
relating to former land uses (potential for chemical contamination, and likely type of
contamination) and laboratory determination of concentration of chemical
contaminants. Clearly, the scope of laboratory testing is determined with respect to
former land uses, contaminants which may cause harm to human health and water
resources.

Based on the above, the scope of our testing regime is described in Section 8. We
have utilised this test data in production of the following risk assessments in relation
to building materials, in conjunction with test data targeting the effects of chemical
attack on concrete in contact with the ground, as described in BRE Special Digest 1.
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The identification of hazards from contamination and subsequent assessment of
risks is based on the following:

The contaminants present on site.
The nature of the contaminant (i.e. calcium sulphate is much less soluble than
sodium or magnesium sulphate and is, therefore, less of a concern with
regards sulphate attack).

e The concentration of contaminants - in general the higher the concentration
the greater the hazard.

e The solubility of the contaminants - contaminants which are not soluble will
not generally react with materials.

e The permeability of the soils - i.e. ease by which fluids can transport
contaminants to the building.

The process of risk assessment for building materials is concerned with identification
of the hazard (contaminants at the site - a source) and subsequently how the
contaminants can reach the building (pathway) and how they can react with the
building (receptor). Thus the risk assessment is produced based on the source -
pathway - receptor model.

Provision of test data to specifiers/manufacturer/installer

The following risk assessments are based on current published data. We strongly
recommend, however, that information gained from this investigation are provided
to specifiers/manufacturers/installers of building materials/service ducts/apparatus
who may have more up to date research to confirm the ability of the product to
resist the effects of chemical contaminants at the site for the desired lifespan of the
product.

Risks assessments for individual building materials

The following/typical sections contain risk assessments for various building materials
likely to be incorporated in developments. Other materials which we are not aware
of may also be used in developments and in contact with the ground and, therefore,
recommend the suppliers are consulted with respect to ground conditions at this site
and their opinion sought as to the ability of the product to resist chemical conditions
determined at the site.

Concrete - General mechanisms of attack

There are a number of mechanisms by which contaminants attack concrete including
the following:

Hydrolysis of the hardened concrete.
Degradation as a result of exchange reactions between calcium in calcium
hydroxide (free lime hydrate) and ions in aggressive solutions.

e Expansive reactions as a result of chemical reaction or salt crystallisation.
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Concrete - Sulphate attack
Hazard

Sulphate attack on concrete is characterised by expansion, leading to loss of
strength, cracking, spalling and eventual disintegration. There are three principal
forms of sulphate attack, as follows:

e Formation of gypsum through reaction of calcium hydroxide and sulphate
ions.

e Ettringite formation through reaction of tricalcium alluminate and sulphite
ions.

e Thaumasite formation as a result of reactions between calcium silicate
hydrates, carbonate ions (from aggregates) and sulphate ions.

Assessment

The hazard of sulphide attack is addressed by reference to procedures described in
Building Research Establishment (BRE) Special Digest 1: 2005 'Concrete in Aggressive
Ground' to establish a design sulphate class (DS) and the 'Aggressive Chemical
Environment for Concrete' (ACEC). These procedures have been followed during our
investigation and are described in the following paragraphs.

Desk Study Information

The first step in the procedure is to consider specific elements of the desk study.
These are tabulated below.

Summary of desk study information

Element Interrogation Outcome SD1: 2005
reference

Geology Likelihood of soils containing pyrites ~ Unlikely Box C6

Past industrial uses  Brownfield site? No C2.1.2

Table 10.7.3

A brownfield site is defined in SD1: 2005 as a site, or part of a site which has been
subject to industrial development, storage of chemicals {including for agricultural
use) or deposition of waste, and which may contain aggressive chemicals in residual
surface materials, or in ground penetrated by leachates. Where the history of the
site is not known, it should be treated as brownfield until there is evidence to classify
it as natural.

Based on the above it is necessary to follow the procedures described in figure C4
('natural ground sites except where soils may contain pyrite’).
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10.7.4 Assessment of Design Sulphate Class
10.7.4.1 The sulphate concentration in a 2:1 water/soil extract was measured in one sample
of Made Ground and seven samples of Devensian Till. The mean of the two highest
values has been calculated as the characteristic value (refer to table 10.7.7) for Till,
with the measured test result used for Made Ground.
10.7.5 Assessment of groundwater mobility
10.7.5.1 With reference to SD1: 2005, Section C3.1, we are of the opinion that soils at the site
generally have a low permeability and thus 'static' groundwater conditions are
considered characteristic of the site.
10.7.6 Assessment of pH
10.7.6.1 Following SD1: 2005, Section C5.1.1 (step 4) the characteristic value for pH within
Devensian Till is 7.75, derived by taking the mean of the lowest 2 of the pH results.
The characteristic value for pH within Made Ground relates to the measured value of
6.5.
10.7.7 Assessment of aggressive chemical environment for concrete (ACEC)
10.7.7.1 Based on the design sulphate class, characteristic value of pH and assessment of
groundwater mobility, and with reference to table C1 of SDI: 2005, the ACEC class for
each soil type is presented in Table 10.7.2 below.
Summary of concrete classification
Soil type No. of Characteristic Groundwater Characteristic DS ACEC
samples pH mobility sulphate (mg/l) class class
Made Ground 1 6.5 Static 10 DS-1 AC-1s
DevensianTill 7 7.75 Static 10 DS-1 AC-1s
Table reference 10.7.7
10.8 Concrete - Chloride attack
10.8.1 Hazards
10.8.1.1 There are a number of ways in which chlorides can react with hydrated cement
compounds in concrete. These are as follows:

e Chlorides react with calcium hydroxide in the cement binder to form soluble
calcium chloride. This reaction increases the permeability of the concrete
reducing its durability.

e Calcium and magnesium chlorides can react with calcium aluminate hydrates
to form chloroaluminates which result in low to medium expansion of the
concrete.
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e If concrete is subject to wetting and drying cycles caused by groundwater
fluctuations, salt crystallisation can form in concrete pores. If pressure
produced by crystal growth is greater than the tensile strength of the
concrete, the concrete will crack and eventually disintegrate.

10.8.2 Risk assessment
10.8.2.1 Chlorides of sodium, potassium, and calcium are generally regarded as being non-
aggressive towards mass concrete; indeed brine containers used in salt mines have
been known to be serviceable after 20 years’ service. Depending upon the type of
concrete, and the cement used up to 0.4% chloride is allowed in BS8110: Part 1.
10.8.2.2 In view of the past use of the site we consider the likelihood of elevated
concentrations of chlorides in the ground to be low and on this basis have not
specifically measured concentrations of chlorides.
10.9 Concrete - Acid attack
10.9.1 Hazards
10.9.1.1 Concrete being an alkaline material is vulnerable to attack by acids. Prolonged
exposure of concrete structures to acidic solutions can result in complete
disintegration.
10.9.2 Risk assessment
10.9.2.1 The rate of acid attack on concrete depends upon the following:
e The type of acid
e The acid concentration (pH)
e The composition of the concrete (cement/aggregate)
e The soil permeability
e Groundwater movement
10.9.2.2 British Standard BS8110: Part 1 classifies extreme environment as one where
concrete is exposed to flowing groundwater that has a pH<4.5. The standard also
warns that Portland Cement is not suitable for acidic conditions with a pH of 5.5 or
lower.
10.9.2.3 The pH of the soil/groundwater was measured exceeding 5.5 and on this basis the
risk of concrete being affected by acidic conditions is considered low.
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Concrete - Magnesium attack
Hazards

Magnesium salts (excepting magnesium hydrogen carbonate) are destructive to
concrete. Corrosion of concrete occurs from cation exchange reactions where
calcium in the cement paste hydrates and is replaced with magnesium. The cement
loses binding power and eventually the concrete disintegrates.

Risk assessment

In practise 'high' concentrations of magnesium will be found in the UK only in ground
having industrial residues. Following BRE Special Digest 1:2005, measurement of the
concentration of magnesium is recommended if sulphate concentrations in water
extract or groundwater exceed 3000mg/l. Once measured the concentration of
magnesium is considered further in BRE Special Digest in establishing the concrete
mix to resist chemical attack.

We are not aware the site has been subject to any manufacturing processes which
would have included magnesium containing compounds, and in addition sulphate
concentrations did not exceed 3000mg/l, on this basis we have not measured the
concentration of magnesium in soils at the site, and would consider the risk of soils
at the site promoting attack on concrete to be low.

BS EN 206-1:2000 'Concrete - Part 1: Specification, performance, production and
conformity’ does, however, provide exposure classes for concrete in contact with
water, with varying concentrations of magnesium for the design/specification for
concrete mixes. No groundwater was encountered by the investigation and we
would consider the risk of magnesium requiring special consideration with respect to
enhancement of exposure class for this contaminant in isolation to be low.

Concrete - Ammonium attack
Hazards

Ammonium salts, like magnesium salts act as weak acids and attack hardened
concrete paste resulting in softening and gradual decrease in strength of the
concrete.

Risk assessment

UK guidance is not available on the concentration of ammonium which may affect
concrete. BS EN 206-1: 2000 'Concrete - Part 1: Specification, performance,
production and conformity' does, however, provide exposure classes for concrete in
contact with water with varying concentrations of ammonia for the
design/specification for concrete mixes.
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As no groundwater was encountered by the investigation, we have not been able to
obtain water samples for measurement of concentration of ammonia. In addition
the site has no history which provides evidence of the uses of ammonia on site, and
in overall conclusion the risk of concrete being affected by ammonia is considered
low.

Concrete blocks
Hazards

Precast aggregate concrete blocks and autoclaved aerated concrete blocks are
commonly used in the construction of shallow foundations. Concrete blocks are
potentially attacked by the same contaminants and ground conditions which affect
dense concrete.

Risk Assessment

In general, the mechanism of attack on concrete blocks is the same for hardened
concrete. We recommend parameters for ground conditions for concrete described
in the preceding paragraphs for concrete blockwork in contact with the
ground/groundwater and the blockwork manufacturers confirmation sought for
applicability of their product.

Clay Bricks/Pipes

Clay Bricks are highly durable materials which have been used in buildings for many
centuries. Fire clay pipe material can also be considered similarly resistant to
contaminants.

Hazards

Dissolution of clay brick in a potentially serious cause of deterioration. The extent of
dissolution depends upon the solubility of the glassy material (produced by firing of
the clay) contained in the brick. The acidic nature of the glass phase will produce
low solubility in a neutral and acidic environment, but can be soluble in a basic
environment.

A potentially more serious hazard for brickwork is the crystallisation of soluble salts
within the brick pore structure. Salts are transported by water to the interior of the
brick originating from the external environment or by rehydration, however, are only
likely to occur when there is a gradient from a wet interior to a drying surface. The
potential, therefore, for salt crystallisation in the ground is, therefore, low.
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Risk Assessment

There seems to be little published information as regards the resistance to clay
bricks/pipes in aggressive ground conditions, however, clay bricks are generally
considered very durable. As no significant concentrations of chemical contaminants
have been identified at this site in combination with near neutral pH conditions it is
considered unlikely that ground conditions are sufficiently aggressive to cause
damage to brickwork/clay pipes.

Some basic guidance is provided in BS5628-3: 2005 'Code of Practice for the Use of
Masonry - Part 3: Materials and components, design and workmanship' with regards
to resistance of masonry to resist the effects of sulphate attack.

Mortar

Mortars are based on building sands mixed with cement and/or lime as a binder. In
the UK Portland cements and masonry cement are commonly used. Masonry
cements are a mixture of Portland Cements and fine mineral filler (i.e. Limestone)
with an air entraining agent.

Hazards

Mortar is subject to the same agents for deterioration as concrete with the major
cause of deterioration being sulphate attack.

Risk assessment

Sulphates can originate from soils/groundwater or from the bricks themselves.
Calcium, magnesium, sodium and potassium sulphates are present in almost all
fired-clay bricks. Water can dissolve a fraction of these sulphates and transport
them to the mortar.

Currently, we are not aware of any guidance on the resistance of mortars to sulphate
attack. The Building Research Establishment report that the sulphate resistance of
mortar was improved by the use of sulphate resisting Portland cements and lime.
Some guidance is also provided in BS5628-3: 2005 'Code of Practice for the use of
Masonry - Part 3: Materials and components, design and workmanship'.

Based on ground conditions determined at the site the risk of significant sulphate
attack on mortars (Based on testing/analysis of sulphates in relation to concrete -
refer Section 10.7) is considered low.

Report: STN3505NM-G02 Page 9 of 15 April 2016

Revision O

Report section 10



Residential Developmert soilltechnics
Phase 2, Chipping Lane, Longridge

10.15

10.15.1

10.16

10.16.1

10.16.2

10.16.2.1

10.16.3

10.16.3.1

10.16.3.2

environmental and geotechnical consultants

Metals - general

There are a number of metals which are used in buildings either as piles, services,
non-structural and, indeed, structural components. The most common metals used
in buildings are steel, stainless steel, copper, lead, zinc, aluminium and cast iron. All
these metals can deteriorate through corrosion process. Corrosion can affect metals
in a variety of ways depending upon the nature of the metal and the environment to
which it is subjected. In most common forms of corrosion are:-

Electrochemical - the most common form of corrosion in an aqueous solution
Chemical corrosion - occurs when there is a direct charge transfer between
the metal and the attacking medium (examples are oxidation, attack by acids,
alkalis and organic solvents)

e Microbial induced corrosion

Metals - Cast iron

Cast iron is a term to describe ferrous metals containing more than 1.7% carbon and
is used extensively in the manufacture of pipes.

Hazards

Generally, cast iron has a good resistance to corrosion by soils, however, corrosion
can occur due to the following mechanisms:-

1) Generation of large scale galvanic cells caused by differences in salt
concentrations, oxygen availability or presence of stray electrical currents.

2) Hydrochloric acid will cause corrosion at any concentration and
temperature. Dilute sulphuric, nitric and phosphoric acids are also
aggressive as also are well aerated organic acids.

Risk assessment

Testing can be carried out on site to measure the resistivity and redox potential of
soils which can assist in deriving recommendations for protection of cast iron
components using coatings, burial trenches, or isolation techniques. Currently,
however, there is no specific guidance and we recommend advice is sought from
manufacturers.

Guidelines produced by the Water Research Centre (WRc) on the use of ductile iron
pipes, state that highly acidic soils {pH <5) are corrosive to cast iron pipe even when
protected by a zinc coating or polythene sleeving. WRc also indicate that
groundwater containing >300ppm chloride may corrode even protected cast iron

pipes.
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On the basis that the pH of soils at the site are not less than 5, and groundwater is
unlikely to be in contact with cast iron elements, then the risk of ductile cast iron
pipes being affected by acid/chloride attack is considered low. We have not carried
out any redox/resistivity testing (considered outside our brief) and thus we cannot
comment further with regards to the risks of galvanic action.

Metals - Steel piles
Hazards

The corrosion of steel requires the presence of both oxygen and water. In
undisturbed natural soils the amount of corrosion of driven steel piles is generally
small. In disturbed soils (made ground) however, corrosion rates can be high and
normally twice as high as those for undisturbed natural soils.

Risk Assessment

Guidance on the use of steel piles in different environments is provided in British
Steel's piling handbook which includes calculating the effective life of steel piles.
There is no specific guidance, however, for contaminated soils in this publication.
Coatings can be provided to the pile surface but experience has shown that some
coatings can be damaged during driving, particularly in ground which can contain
hard materials such as brick/concrete/stone.

Metals - Stainless steel
Hazards

Stainless steel is used in a number of building components including services,
pipework, reinforcement bars and wall ties. There is little knowledge, however, of
the performance of stainless steel in aggressive environments.

Risk assessment

Stainless steel can withstand pH of 6.5 to 8.5, but the chlorine content of a soil
increases the risk of corrosion. At concentrations of 200mg/I type 304 stainless steel
can be used, but for concentrations of 200mg/I to 1000mg/I type 316 should be used
in preference to type 304, but for concentrations greater than 1000mg/| type 316
should always be used.

At this site the pH of the natural soils was recorded within the range of 5.0 to 8.2,
and whilst groundwater will not be in contact with stainless steel components, we
recommend that manufacturer’s advice is sought to the affects of soils on stainless
steel at the site.
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10.19 Metals - Galvanised steel

10.19.1 Hazards

10.19.1.1 Galvanising steel is a means of protecting steel from aggressive environments;
however, zinc galvanising can be corroded by salts and acids.

10.19.2 Risk assessment/remedial action

10.19.2.1 There is no current specific guidance on the effects of aggressive ground conditions
on galvanised steel, however, some research indicates zinc alloys are generally more
resistant than pure zinc coatings in aggressive conditions.

10.20 Metals - Copper

10.20.1 Hazards

10.20.1.1 Copper is commonly used for gas and water supplies. Copper is generally resistant
to corrosion in most natural environments, but in contaminated ground copper can
be subject to corrosion by acids, sulphates, chlorides and ground containing
cinders/ash. Wet peat (pH 4.6) and acid clays (pH 4.2) are considered aggressive
conditions to promote corrosion to copper.

10.20.2 Risk assessment

10.20.2.1 There is no specific published guidance on what constitutes aggressive conditions to
copper except very acid/peaty conditions.

10.20.2.2 There are no significantly acidic or peaty conditions in near surface soils at the site
or, indeed, significant concentrations of ash/cinders. On this basis the risk of
significant corrosion to copper in contact with the ground is considered low.

10.21 Metals - Lead

10.21.1 Hazards

10.21.1.1 Lead is used in tanking, flashings, damp proof courses, etc. Lead is a durable
material which is resistant to corrosion in most environments. Lead damp proof
courses can be subject to attack from the lime released by Portland Cement based
mortar and concrete. In the presence of moisture, a slow corrosive attack is initiated
on lead sheet. In such cases a thick coat of bitumen should be used to protect the
lead damp proof course.

10.21.2 Risk assessment

10.21.2.1 There is no current guidance on the performance of lead in contact with
contaminated soils, however, acids and alkalis (lime) could be aggressive towards
lead.
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At the site pH conditions are not considered significantly extreme and this it is
considered unlikely that ground conditions at the site would significantly affect lead.

Plastics - General

The range of plastics in construction is wide and increasing. The deterioration of
plastics varies with the individual material and the environment to which it is
exposed. In general, plastics deteriorate through degradation of their polymer
constituent, but loss of plasticizer and other additives can render plastics ultimately
unserviceable.

Plastic membranes and geotextiles

Plastic membranes and textiles are used in the construction industry as damp proof
courses, gas resistant membranes, cover systems and liners. They are typically used
to restrict the movement of gas or water into buildings, building materials or
components or to separate differing soil types. Typically materials used for
membranes are polyethylene (PE) and poly vinyl chloride (PVC).

Hazards

Membranes of PE and PVC are attacked by a variety of acids and solvents. PE has a
poor corrosion resistance to oxidising acids (nitric and sulphuric) at high
concentrations. Hydrochloric acid (HCI) does not chemically attack PE but can have a
detrimental effect on its mechanical properties. Alkalis, basic salts, ammonia
solutions and bleaching chemicals such as chlorine will cause deterioration of PE. PE
is resistant to non-oxidising salt solutions.

PVC is degraded by the action of oxidising acids. Nitric acid is particularly aggressive
towards PVC. PVC does not deteriorate under the action of neutral or alkaline
solutions.

Risk assessment

There is no published guidance on quantitative assessment of the risks to PE or PVC
although there is a lot of advice on how contaminants react with these plastics. In
general, the more concentrated the contamination the greater the risk to plastic
membranes/geotextiles.

Based on the investigatory data obtained to date, and in consideration of the
hazards described above, there is no evidence of significant concentrations of acids
or alkalis, indicating the risks of ground conditions at the site affecting PE and PVC
materials are considered low.
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Plastic Pipes
Hazards

Plastic pipes are predominantly manufactured from PVC and PE but other materials
can be used. In general they perform well but it is known that chemical attack and
permeation of contaminants through the pipes can result from use in contaminated
land. A published review on plastic pipes reports the following:

Polyethylene (PE) - good resistance to solvents, acids and alkalis
Poly vinyl chloride (PVC) - most common form of pipe. Good general
resistance to chemical attack but can be attacked by solvents such as ketones,
chlorinated hydrocarbons and aromatics

e Polypropylene (PP) - chemically resistant to acids, alkalis and organic solvents
but not recommended for use with storing oxidising acids, chlorinated
hydrocarbons and aromatics.

e Poly vinylidene fluoride (PVDF) - inert to most solvents, acids and alkalis as
well as chlorine, bromide and other halogens

e Polytetrafluoroethylene (PTFE) - one of the most inert thermoplastics
available. PTFE has good chemical resistance to solvents, acids and alkalis

A survey carried out by the Water Research Centre (WRc) on reported incidents of
permeation (more than 25), only two involved PVC with these incidents relating to
spillages of fuel.

Assessment

A survey carried out by the Water Research Centre (WRc) on reported incidents of
permeation (more than 25), only two involved PVC with these incidents relating to
spillages of fuel.

The UK Water Industry research (UKWIR) have published a document entitled
‘Guidance for the selection of Water supply pipes to be used in Brownfield sites’. The
publication defines brownfield sites as

‘Land or premises that have been used or developed. They may also be vacant, or
derelict. However they are not necessarily contaminated’

The subject site has not previously been developed and is not considered to be a
brownfield site as defined by the UKWIR publication. In addition laboratory test data
for polycyclic aromatic hydrocarbons (PAHs) produced no or very limited
concentrations above detectable limits. Based on this evidence we are of the opinion
that special precautions are unlikely to be required for water supply pipe. We
recommend United Utilities is however consulted on this to gain their opinion and
requirements.
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10.25 Electrical cables

10.25.1 Hazards

10.25.1.1 Electrical cables are generally protected by plastic sleeves. These sleeves are
potentially subject to chemical and permeation in similar modes as plastic pipes.
Medium and low voltage cables are often laid directly into the ground and are thus
at risk of attack by contaminants. High voltage cables tend to be laid in trenches
backfilled with 'clean' materials.

10.25.2 Risk assessment/remedial action

10.25.2.1 The selection of appropriate sheathing material is important to provide resistance to
ground conditions at the site and recommend manufacturers’ advices are sought.

10.26 Rubbers

10.26.1 Hazards

10.26.1.1 Rubbers are crosslinked polymeric materials containing a number of additives such
as carbon black, fillers, antioxidant and vulcanising agents. The corrosion resistance
of rubber is dependent upon the polymeric constituent. The mechanisms by which
rubbers deteriorate when placed in aggressive chemical environments are similar to
those described for plastics. Oxidation is the principal form of degradation. Whilst
rubbers are resistant to strong acids and alkalis, they are rapidly attacked by
oxidising agents such as nitric acid and oxidising salts such as copper, manganese
and iron.

10.26.1.2 Rubber is also susceptible to attack by certain hydrocarbons and oils. The
absorption of these liquids causes the rubber to smell.

10.26.2 Risk assessment/remedial action

10.26.2.1 Information on the effect of a range of chemicals on the physical properties of
various rubbers has been produced by the Rubber and Plastics Research Association.
This was based on observations carried out following immersion tests using
undiluted chemicals, but this has limitations such as the effects of combined
chemicals and the effects of dilution.

10.26.2.2 We recommend manufacturers of the rubber materials likely to be in contact with
the ground at the site are consulted to confirm, or otherwise, the applicability of
their product.
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Landfill issues

11.1 Disposal of soils off site
11.2 Landfill tax
11.3 Reuse of soils — Materials Management Plans

Disposal of soils off site

Disposal of waste soils must comply with the Landfill Directive and amendments to
the ‘Landfill (England and Wales) Regulations’. Essentially, this requires the ‘waste
producer’ to classify soils for off-site disposal to an appropriately licensed landfill
facility. Laboratory testing on soils from the site would be required to allow such
classification in accordance with current Environment Agency waste acceptance
criteria and procedures. We can carry such testing and an assessment of soil
classification for disposal on further instructions.

Landfill tax

Disposal of soils to landfill sites is normally subject to landfill tax with rates varying
from year to year based on government policy. Current information on rates of
landfill tax can be obtained from the HM Revenue and Customs website
(www.hmrc.gov.uk).

Reuse of Soils - Materials Management Plans

Where soils are to be moved and reused onsite, or are to be imported to the site, a
Waste Exemption or an Environmental Permit is required.

An alternative is the use of a Materials Management Plan (MMP) to determine
where soils are and are not considered to be a waste. By following ‘The Definition of
Waste: Development Industry Code of Practice’ published by CL:AIRE (produced in
2008 and revised in March 2011), soils that are suitable for reuse without the need
for remediation (either chemical or geotechnical) and have a certainty of use, are
not considered to be waste and therefore do not fall under waste regulations. In
addition, following this guidance may present an opportunity to transfer suitable
material between sites, without the need for Waste Exemptions or Environmental
Permits.

MMPs offering numerous benefits, including maximising the use of soils onsite,
minimising soils going to landfill and reducing costs and time involved in liaising with
waste regulators.

We can provide further advice on this and provide fees for producing a Materials
Management Plan on further instructions.
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12 Further investigations

12.1 Although we have endeavoured to provide a comprehensive investigation for the
proposed development within budgetary constraints there are areas, which we
recommend further investigations be carried out. These are as follows:

e Further insitu CBR testing using a TRL DCP probe along proposed access roads
and hardstanding may yield a value above 3% which would decrease the
required formation thickness and provide associated cost savings.

e Precautionary testing to determine hardness values within surface waters of
Higgin Brook onsite which will enable a more detailed risk assessment to be
completed in relation to water receptors.

12.2 We would be pleased to carry out any of the supplementary investigations described
above and provide proposals with costings on further instructions.
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13 Remediation strategy and specification

13.1.1 We have not identified any significant chemical contamination at the subject site,
therefore, remediation is not considered necessary. It is recommended, however,
that hardness values within surface waters of Higgin Brook are determined to enable
a more detailed risk assessment to be completed in relation to water receptors.
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Definition of geotechnical terms used in this report - foundations

Strip foundations.
A foundation providing a continuous longitudinal ground bearing.

Trench fill concrete foundation.
A trench filled with mass concrete providing continuous longitudinal ground bearing.

Pad foundation.
An isolated foundation to spread a concentrated load.

Raft foundation.
A foundation continuous in two directions, usually covering an area equal to or greater than the
base area of the structure.

Substructure.

That part of any structure (including building, road, runway or earthwork) which is below natural or
artificial ground level. In a bridge this includes piers and abutments (and wing walls), whether below
ground level or not, which support the superstructure.

Piled foundations and end bearing piles. A pile driven or formed in the ground for transmitting the
weight of a structure to the soil by the resistance developed at the pile point or base and the friction
along its surface. If the pile supports the load mainly by the resistance developed at its point or
base, it is referred to as an end-bearing pile; if mainly by friction along its surface, as a friction pile.

Bored cast in place pile.
A pile formed with or without a casing by excavating or boring a hole in the ground and
subsequently filling it with plain or reinforced concrete.

Driven pile.
A pile driven into the ground by the blows of a hammer or a vibrator.

Precast pile.
A reinforced or prestressed concrete pile cast before driving.

Driven cast in place pile.
A pile installed by driving a permanent or temporary casing, and filling the hole so formed with plan
or reinforced concrete.

Displacement piles.
Piled formed by displacement of the soil or ground through which they are driven.

Skin friction.
The frictional resistance of the surrounding soil on the surface of cofferdam or caisson walls, and pile
shafts.

Downdrag or negative skin friction. A downwards frictional force applied to the shaft of a pile
caused by the consolidation of compressible strata, e.g. under recently placed fill. Downdrag has the
effect of adding load to the pile and reducing the factor of safety.
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Definition of geotechnical terms used in this report — bearing values

Ultimate bearing capacity.
The value of the gross loading intensity for a particular foundation at which the resistance of the soil
to displacement of the foundation is fully mobilised.

Presumed bearing value.

The net loading intensity considered appropriate to the particular type of ground for preliminary
design purposes. The particular value is based on calculation from shear strength tests or other field
tests incorporating a factor of safety against shear failure.

Allowable bearing pressure.

The maximum allowable net loading intensity at the base of the foundation, taking into account the
ultimate bearing capacity, the amount and kind of settlement expected and our estimate of ability of
the structure to accommodate this settlement.

Factor of safety.
The ratio of the ultimate bearing capacity to the intensity of the applied bearing pressure or the ratio
of the ultimate load to the applied load.

Definition of geotechnical terms used in this report — road pavements

The following definitions are based on Transport and Road Research Laboratory (TRRL) Report
LR1132.

Equilibrium CBR values.
A prediction of the CBR value, which will be attained under the completed pavement.

Thin pavement.
A thin pavement (which includes both bound and unbound pavement construction materials 1 in
300mm thick and a thick pavement is 1200mm thick (typical of motorway construction).
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Definition of geo-environmental terms used in this report

Conceptual model

Textual and/or schematic hypothesis of the nature and sources of contamination, potential
migration pathways (including description of the ground and groundwater) and potential
receptors, developed on the basis of the information obtained from the investigatory process.

Contamination
Presence of a substance which is in, on or under land, and which has the potential to cause harm
or to cause pollution of controlled water.

Controlled water

Inland freshwater (any lake, pond or watercourse above the freshwater limit), water contained in
underground strata and any coastal water between the limit of highest tide or the freshwater line
to the three mile limit of territorial waters.

Harm
Adverse effect on the health of living organisms, or other interference with ecological systems of
which they form part, and, in the case of humans, including property.

Pathway
Mechanism or route by which a contaminant comes into contact with, or otherwise affects, a
receptor.

Receptor
Persons, living organisms, ecological systems, controlled waters, atmosphere, structures and
utilities that could be adversely affected by the contaminant(s).

Risk
Probability of the occurrence of, and magnitude of the consequences of, an unwanted adverse
effect on a receptor.

Risk Assessment
Process of establishing, to the extent possible, the existence, nature and significance of risk.
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Definition of environmental risk/hazard terms used in this report.

Based on CIRIA report C552 ‘Contaminated land risk assessment — A guide to good practice’.

Potential hazard severity definition

Category Definition

Severe Acute risks to human health, catastrophic damage to buildings/property, major pollution
of controlled waters

Medium Chronic risk to human health, pollution of sensitive controlled waters, significant effects
on sensitive ecosystems or species, significant damage to buildings or structures.

mild Pollution of non sensitive waters, minor damage to buildings or structures.

Minor Requirement for protective equipment during site works to mitigate health effects,

damage to non sensitive ecosystems or species.

Probability of risk definition

Category

Definition

High likelihood

Pollutant linkage may be present, and risk is almost certain to occur in long term, or
there is evidence of harm to the receptor.

Likely
Low likelihood

Unlikely

Pollutant linkage may be present, and it is probable that the risk will occur over the long
term

Pollutant linkage may be present, and there is a possibility of the risk occurring, although
there is no certainty that it will do so.

Pollutant linkage may be present, but the circumstances under which harm would occur
are improbable.

Level of risk for potential hazard definition

Probability of

risk
High Likelihood
Likely
Low Likelihood

Unlikely

Potential severity

Severe Medium Mild Minor
Very high High Moderate Low/Moderate
High Moderate Low/Moderate Low
Moderate Low/Moderate Low Very low
Low/Moderate Low Very low Very low

Refer sheet 2 for definitions of ‘very high’ to ‘low’
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Definition of environmental risk/hazard terms used in this report.

Based on CIRIA report C552 ‘Contaminated land risk assessment — A guide to good practice’.

Risk classifications and likely action required:

Very high risk

High probability that severe harm could arise to a designated receptor from an identified hazard OR there is
evidence that severe harm to a designated receptor is currently happening. This risk, if realised is likely to
result in substantial liability. Urgent investigation and remediation are likely to be required.

High risk

Harm is likely to arise to a designated receptor from an identified hazard. This risk, if realised, is likely to result
in substantial liability. Urgent investigation is required and remedial works may be necessary in the short term
and are likely over the long term.

Moderate risk

It is possible that harm could arise to a designated receptor from an identified hazard. However, it is either
relatively unlikely that any such harm would be severe, or if any harm were to occur it is likely that the harm
would be relatively mild. Investigation is normally required to clarify risks and to determine potential liability.
Some remedial works may be required in the long term.

Low risk
It is possible that harm could arise to a designated receptor from an identified hazard but it is likely that this
harm, if realised, would at worst normally be mild.

Very low risk
It is a low possibility that harm could arise to a designated receptor. On the event of such harm being realised
it is not likely to be severe.
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List of documents used in assessment of chemical contamination

No. Title Publication reference / publisher
1 Human health toxicological assessment of contaminants in EA Science Report — SC050021/SR2
soil
2 Updated technical background to the CLEA model EA Science Report — SC050021/SR3
3  CLEA Software (Version 1.03 beta) Handbook EA Science Report - SC050021/SR4
4 Guidance on comparing Soil Contamination Data with a CIEH
Critical Concentration
5  Generic Assessment Criteria for Human Health Risk LQM/CIEH
Assessment
6  Assessment of Risks to Human Health from Land R&D Publication, Contaminated Land
Contamination: An overview of the development of soil Report CLR 7
guideline values and related research
7  Contaminants of Soil: Collation of Toxicological Data and R&D Publication, Contaminated Land
Intake Values for Humans Report CLR 9
8  The Contaminated Land Exposure Assessment Model R&D Publication, Contaminated Land
(CLEA): Technical Basis and Algorithms Report CLR 10
9  Model Procedures for the Management of Land R&D Publication, Contaminated Land
Contamination Report CLR 11
10  Contaminants in Soil: Collection of Toxicological Data and R&D Publications, Tox. 6
Intake Values for Human Values
11 Soil Guideline Values for Contamination (2002) R&D Publications, SGV 10
12 Soil Guideline Values (2009) EA Science Reports — SC050021
CIEH Chartered institute of Environmental Health
LQM Land Quality Management
EA Environment Agency
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Key to legends, columns & water observations
Trial pit records

Key to legends

solltechnics

environmental and geotechnical consultants

Composite materials, soils and lithology

Topsoil Made Ground ( ~©| Boulders
T Chalk -] Clay - Coal
Cobbles ( Cobbles & Boulders Concrete
. | |
: Gravel : | f | f Limestone Mudstone
e Peat CI Sand Sand and Gravel
Sandstone Silt Silt / Clay
. L N , Siltstone
Note: Composite soil types are signified by combined symbols.
Key to ‘test results’ and ‘'sampling’ columns
Test result Sampling
Records depth that the test was From (m)
Depth carried out (i.e.: at 2.10m or between T Records depth of sampling
2.10m and 2.55m) o (m)
PID - Photo lonisation Detector result D Disturbed sample
{ppm equivalent Isobutylene)
Bulk disturbed sample
PP — Pocket penetrometer result
(kN /mZ) Environmental sample
HVP — Hand held shear vane result ES comprising.plastic and/or
Result (kN /mZ) Type glass container
PP result converted to an equivalent w Water sample
undrained shear strength by applying a
factor of 50. Where at least 3 results Undisturbed sample in
obtained at same depth then an CBR  mould (California Bearing
average value may be reported. Ratio)
Water observations

Described at foot of log and shown in the ‘water strike’ column.

w = water level observed after specified delay in excavation

water strike

K



soiltechnics

TEST RESULTS SAMPLING
DEPTH| WATER
DESCRIPTION LEGEND TYPE/ FROM
STRIKE
(m) DEPTH (m) RESULT m) TO (m)| TYPE
Grass onto soft medium strength brown gravelly very sandy CLAY with frequent 4
rootlets. Gravel consists of fine to medium sandstone and quartzite. - HVP 0.10 52 0.10 D
MADE GROUND 7]
.masonry slab 0.2x0.3m in size at 0.2m depth. 0.25
Medium dense brown gravelly very clayey SAND. Gravel consists of fine to - ’ 0.30 D
medium sandstone, quartzite and brick.
MADE GROUND /7 0.40
Firm high strength gravelly very sandy CLAY. Gravel consists of fine to medium — HVP 0.50 139 0.50 D
sandstone, quartzite and brick. 7
]| MADE GROUND i
1..0.21m di ceramic land drain running east to west at 0.6m depth. -
- — - ~rrr=rr 0.85
Medium dense grey clayey very gravelly SAND. Sand is fine to medium. Gravel i ‘:::::‘:: 0.90 D
consists of sandstone and occasional quartzite. ] §:§:§§:§: 0.90 ES
1 MADE GROUND e
L.from 1m depth, becoming very clayey. _
" " - " " - - === 1.40
Firm high becoming very high strength brown mottled grey slightly silty slightly 4
gravelly CLAY. Gravel consists of medium sandstone and mudstone. — HVP 1.50 116 1.50 D
DEVENSIAN TILL ::—:—: PP 1.50 83
l..from 1.7m depth, becoming stiff. ::::::
4 — — HVP 1.90 201 1.90 D
= PP 1.90 197
I,..from 2m depth, becoming friable. [ ity
[.from 2.4m depth, becoming very stiff. ::::::
T HVP 2.60 213 2.60 D
1] PP 2.60 217
[~ 7T T T T T T T T T T T T T T T T TRIALPITTERMINATED AT 2.80m 7T __ — 280
Notes: Trial pit sides remained upright and stable upon completion.
Ground level (mAOD) Co-ordinates Title Surface breaking
Trial pit record No
Groundwater observations Dimensions (W x L) Date of excavation (range if applicable) Appendix
No groundwater encountered. 0.60m x 2.50m 16/02/2016 (o
Method of excavation Location plan on drawing number TP1 01
JCB 3CX 02b
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Residential development S D I I t e ( : I I q I ‘ : S
Phase 2, Chipping Lane, Longridge |
environmental and geotechnical consultants
TEST RESULTS SAMPLING
DEPTH| WATER
DESCRIPTION LEGEND TYPE/ FROM
STRIKE
(m) DEPTH (m) RESULT m) TO (m)| TYPE
Grass onto medium dense brown gravelly very clayey organic SAND with 4
frequent rootlets. Gravel consists of medium sandstone and mudstone. -
TOPSOIL i 0.20 D
" " " n " " ey 0,30
Firm high strength orangish brown slightly silty gravelly CLAY. Gravel consists of 4 — —]
fine to coarse sandstone and mudstone. — —
DEVENSIAN TILL T—]
I...from 0.5m depth, becoming slightly gravelly. ___—_—_ HP\II’POO.SZO i(l)g
T——] : 0.60 D
- ——] HVP 1.00 103 1.00 D
:—:—:— PP 1.00 88
- - - - . ——1.20
Stiff very high strength orangish brown mottled grey slightly gravelly friable 4 — —1
CLAY. Gravel consists of fine to coarse sandstone and mudstone. +— — - HVP 1.30 179
DEVENSIAN TILL I—] PP 1.30 192
[..from 1.9m depth, mottling absent. :::::: HVP 1.90 266 1.90 D
T PP 1.90 225
s s - s " - ——— 2.50
Stiff very high strength brown silty CLAY with occasional gravels of medium 4
sandstone and occasional cobbles of sandstone. T——]
DEVENSIAN TILL 1 HVP 2.70 160 | 270 D
T PP 2.70 135
[o T T T T T T T T T T T T T T T T TRIALPITTERMINATED AT 3.10m T ] 3.10
Notes: Trial pit sides remained upright and stable upon completion.
Ground level (mAOD) Co-ordinates Title Surface breaking
Trial pit record No
Groundwater observations Dimensions (W x L) Date of excavation (range if applicable) Appendix
No groundwater encountered. 0.60m x 2.50m 16/02/2016 (o
Method of excavation Location plan on drawing number TP1 02
JCB 3CX 02b
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Residential development S D I I t e ( : I I q I ‘ : S
Phase 2, Chipping Lane, Longridge |
environmental and geotechnical consultants
TEST RESULTS SAMPLING
DEPTH| WATER
DESCRIPTION LEGEND TYPE/ FROM
STRIKE
(m) DEPTH (m) RESULT m) TO (m)| TYPE
Grass onto soft very low strength brown sandy CLAY with frequent rootlets and 4
occasional gravels of sandstone, mudstone and ceramic. - PP 0.10 8 0.10 D
MADE GROUND /] 0.15
Firm high strength brown slightly silty slightly sandy CLAY with occasional - :
gravels of medium sandstone and brick. b HVP 0.30 82 0.30 D
MADE GROUND 7] PP 0.30 75
Loose dark brown clayey SAND with occasional gravels of medium sandstone. ] fdas
MADE GROUND 7
— 0.70 D
[..from 1.3m depth, becoming gravelly. 7]
- 1.40 D
2 - s ) 9 1.50
Soft to firm medium strength slightly gravelly sandy CLAY. Gravel consists of fine .
to medium sandstone and limestone. - HVP 1.60 58
MADE GROUND 7] PP 1.60 40 1.70 D
|..0.1m diameter wet ceramic land drain running north to south at 1.8m depth. :
rrraw - - - - pees 2.00
Stiff high and very high strength brown silty CLAY with occasional gravels of L
medium sandstone and mudstone and occasional cobbles of sandstone. T —
DEVENSIAN TILL 4 — — HVP 2.20 134
7 PP 2.20 188
T 2.60 D
[T T RIAL BIT TERMINATED AT340m T T T TTTTTTTT _ a1 RVPSI0 | 122
7 PP3.10 207
Notes: Trial pit sides remained upright and stable upon completion.
Ground level (mAOD) Co-ordinates Title Surface breaking
Trial pit record No
Groundwater observations Dimensions (W x L) Date of excavation (range if applicable) Appendix
No groundwater encountered. 0.60m x 2.50m 16/02/2016 [o
Method of excavation Location plan on drawing number TP1 03
JCB 3CX 02b
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