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INTRODUCTION

The clients, Mr & Mrs Blackbird, propose to build two new large detached houses,
on a site off Peterborough Road, Crowland in Lincolnshire. The proposed building loads were
not known at the time of report writing but the proposed houses were understood to be ‘lightly
loaded’.

Ground Engineering Limited was commissioned by the client, under the direction
of project managers Moulton Land & Planning Limited, to carry out a ground investigation to
determine the nature and geotechnical properties of the underlying soils, in relation to the design
and construction of the foundations. A contamination assessment was also included within the

scope of this report.
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LOCATION. TOPOGRAPHY AND GEOLOGY OF THE SITE

The site is located on the eastern side of Peterborough Road, Crowland in
Lincolnshire. The site is approximately 500m south of the centre of Crowland. The National Grid
Reference for the centre of the site is TF 2422 0972 and its location is shown on a plan following
this report text.

At the time of the investigation in December 2018, the western part of the site had
been cleared of buildings from a former transport yard, however concrete hardstanding remained.
The larger eastern part of the site was an undeveloped field.

Coniferous trees were present along the western boundary of the field, to the rear
of the former transport vard area. Trees were also present along the northern and eastern
boundaries of the field. The western boundary of the site was defined by gardens of houses off
Peterborough Road; the northern boundary by Greenbank Drain; the eastern boundary by a field
boundary; and the southern boundary by the gardens of houses off Barbers Drove North.

This part of Crowland stands at about 3.0mOD, on low lying land at a margin of
the Lincolnshire Fens.

The geological map, sheet 158 (1984) at 1:50,000 scale, shows superficial
Nordelph Peat beneath the western edge of the site adjacent Peterborough Road, with superficial
Barroway Drove Beds (now named Tidal Flat Deposits) beneath the majority of the site, overlying

the sohid geology of the Oxford Clay Formation.
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SITE WORK

The site work conducted on 7" December 2018 comprised eight machine
excavated tral pits (TP1 to TP8). The trial pit positions are shown on the exploratory hole
location plan following this report text.

Public utility service drawings were consulted prior to determining the exploratory
hole positions. Prior to excavation, a service scan was made at each position using a CAT (Cable
Avoidance Tool) to check for the absence of detectable buried services that may otherwise have
been damaged by the investigation.

The trial pits were undertaken using a “JCB 3CX" type excavator, and the exposed
strata were logged and the soils sampled by a Geoenvironmental Engineer. The pits were
completed at depths between 1.00m and 3.10m below ground level.

Representative disturbed samples of soil were recovered at regular intervals
throughout the depth of the trial pits.

An indication of the shear strength of clay soils within the trial pits was made using
4 hand shear vane (V) where possible and the readings are presented on the trial pit records. The
apparent cohesion results have been plotted against depth i Figure 1.

On completion, the spoil was returned to the pits and placed in layers, which were
recompacted, and the surface layers were reinstated.

The trial pit records, presented following the exploratory hole location plan, give
the descriptions and depths of the various strata encountered, details of all samples taken, in-situ

tests and the groundwater conditions observed during and on completion of excavation.
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LABORATORY WORK

The samples were inspected in the laboratory and assessments of the soil
characteristics have been taken into account during preparation of the trial pit records. The soil
descriptions have been made in accordance with BS5930:1999. The geotechnical test results,
undertaken in accordance with BS1377:1990, are presented following the exploratory hole
records. The chemical test results follow the geotechnical test results.

The moisture content of selected soil samples was determined. The index
properties of selected soil samples were determined as a guide to soil classification and behaviour.
The liquid limit was determined by a cone penetrometer.

Selected samples were subjected to a grading analysis to determine the particle size
distribution by wet sieve analysis. The particle size distribution passing the 63um sieve was
obtained by pipette sedimentation. The results of these tests are given as particle size distribution
curves.

California Bearing Ratio (C.B.R.) tests were performed on selected recompacted
samples at a UKAS accredited laboratory. The samples were recompacted using a 2.5kg rammer
within a CBR mould. The tests consisted of jacking into the remoulded soil a cylindrical plunger
with a cross sectional area of 1935mm°. A force of SON was applied initially to seat the plunger
on the soil surface and then the plunger was made to penetrate the soil at a uniform rate of
Imm/min. Readings of force were taken at intervals of penetration of 0.25mm to a penetration
not exceeding 7.50mm. The CBR value is the ratio of the force required to achieve 2.50mm or
5.00mm penetration to standard forces expressed as a percentage.

Selected samples of soil were analysed to determine the concentration of soluble
sulphates. The pH values were also determined.

Chemical analysis of eight soil samples recovered from the exploratory holes was
undertaken, by an independent laboratory, primarily for characterisation purposes. The samples
were tested for a suite encompassing a wide range of potential contaminants outlined by the

Environment Agency (EA) and National House Building Council (NHBC) document R&D 66;
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2008 *Guidance for the Safe Development of Housing on Land Affected by Contamination’. In
addition four samples were tested for total petroleum hydrocarbons (TPH). a sample of suspected

cement-bound asbestos sheet was sent for identification.
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GROUND CONDITIONS

The ground conditions found by the investigation have been plotted as a soil profile
in Figure 2. The ground conditions encountered comprised made ground to depths of between
0.30m and 0.60m, which rested locally on the expected superficial Mordelph Peat, Tidal Flat
Deposits, Marine Sand and locally in turn superficial glacial Till (TP1). The underlying solid

geology of the Oxford Clay was not reached during this shallow investigation.

Made Ground

A 0.30m to 0.60m thick surface layer of firm, dark brown and dark grey, slightly
sandy, slightly gravelly, silty clay fill was found, varying to silty, sand and gravel fill with
occasional cobbles of limestone and concrete in TP7 and TP8 in the western area of the site. The

gravel fraction comprised flint, brick, concrete, limestone, ash, asphalt and cement-bound asbestos

sheet fragments (TP7).

Nordelph Peat
The Nordelph Peat was met below the made ground at 0.40m and 0.60m depth in

the western, former transport vard area of the site (TP7 & TP8). This comprised a firm, brown
and black, silty, clayey, amorphous peat. This peat layer was encountered to at least the base of
TP7 at 1.00m depth, and to 1.10m depth in TP8. The peat was 0.50m thick in TP8, and at least
0.60m thick in TP7.

Tidal Flat Deposits

The Tidal Flat Deposits were met below the 0.30m to 0.60m thick layers of made
ground, and beneath the Nordelph Peat in TP8 at 1.10m depth. These initially comprised a soft or
firm, brown, orange brown and light grey, slightly sandy, silty clay, with partings of orange brown

silt and amorphous peat (TP1). This clay layer was encountered to depths of between 0.70m and
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1.90m depth in the exploratory holes. Trial pit TP8 was completed within the Tidal Flat Deposits

at 1.30m depth.

Marine Sand

The Marine Sand was encountered below the Tidal Flat Deposits at depths of
between 0.70m and 1.40m. The Marine Sand initially comprised, brown and grey, initially slightly
clayey, sandy silt, becoming silty fine sand with depth. Trial pits TP2 to TP6 were completed
within this stratum at between 2.50m and 3.10m below ground level.
Till

Beneath the Tidal Flat Deposits at 1.90m depth in TP1, a Glacial Till comprising
stiff, orange brown and blue grey, slightly gravelly, silty clay with gravelly sand partings was
encountered. The gravel fraction comprised angular to sub-rounded flint and chalk. Trial pit TP1

was completed within this stratum at a depth of 3.10m below ground level.

Groundwater/Excavation Stabili

Groundwater seepages were recorded within the Marine Sand at between 2.00m
and 2.95m depth, with water recorded at between 2.70m and 2.95m depth on completion. Pit side
wall instability was recorded in association with groundwater seepages together with ‘running

sand’ conditions.

Live Roots
Live roots were observed within the majority of the exploratory holes to depths
between 0.05m and 1.20m. The greatest depth of live roots was noted in TP4, positioned near

trees and a hedgerow along the eastern site boundary.

C14639 - Peterborough Road, Crowland Page 7 of 22



Evidence of Contamination
The made ground encountered during this investigation was not noted to have
olfactory or visual evidence of hydrocarbon contamination. The made ground was noted to

contain fragments of brick, concrete, asphalt and cement-bound asbestos sheet fragments (TP7).
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COMMENTS ON THE GROUND CONDITIONS IN RELATION TO FOUNDATION

DESIGN AND CONSTRUCTION

The investigation found a 0.30m to 0.60m thick cover of made ground over
Mordelph Peat and Tidal Flat Deposits. Marine Sand and glacial Till was met below the Tidal Flat
Depaosits at between 0.70m and 1.90m depth across the site, deepening northwards across the site.

The proposed building loads were not known at the time of report writing,
although the anticipated house foundations are expected to be “lightly’ loaded. Shallow traditional
footings within the firm ‘crust” of the Tidal Flat Deposits might be considered for the lightly
loaded houses where settlement of its foundations could be tolerated. As the proposed houses
have a large footprint, it is recommended that foundations bear within a consistent stratum, such
as the Marine Sand, generally encountered below 0.70m and 1.40m depth, which is likely to

provide adequate working loads and minimal settlements, to support the proposed buildings.

Shallow Foundations

The surface made ground layer should not be considered as a suitable bearing
stratum. The Nordelph Peat in the western part of the site had modified plasticity indices of 52%
and 62%, which are rated as having a high volume change potential. The Tidal Flat Deposits
beneath the main site area initially comprised layers of silty clay with modified plasticity indices of
25% and 37%, which are rated as having a medium volume change potential. The underlying
Glacial Till had a modified plasticity index of 17%, which is rated as having a low volume change
potential. On an open site within Tidal Flat Deposits, at least 30m distant from mature high water
demand trees, a minimum foundation depth of 0.90m below current or proposed ground level,
whichever is greater, would be required in order to be below the zone of seasonal volume change

in accordance with modern building standards.
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Trees and shrubs can extend the depth affected by seasonal moisture variation and
advice on this is given in the National House Building Council (NHBC) Standards Chapter 4.2
“Building near trees” (2018). Deeper foundations would be required in clay soils close to trees,
whether they are to be removed or retained. For example, foundations cast within medium
volume change potential clay at a distance of approximately 25m from a mature English Oak, and
12m from a mature Leyland Cypress, will require a minimum depth of 0.90m, in accordance with
the aforementioned NHBC document. The NHBC document should be referred to in any areas
where trees are to remain, be removed or where any new planting is proposed.

Live roots were observed to a maximum depth of 1.20m in TP4. Where clay is
present, foundations should be taken below the last sign of any live roots and ideally 0.50m below
the last vestige of roots or into non-shrinkable soil. The Marine Sand was encountered below the
clay layer of the Tidal Flat Deposits at 0.70m to 1.40m depth across the site and would be classed
as a non-shrinkable soil. In summary, foundations would be locally required; to depths of 0.90m
in clay soils away from the trees in the east and west of the site; to be extended below live roots in
clay soils or based in the underlying non-shrinkable Marine Sand.

The Tidal Flat Deposits in the area of TP2 to TP6, encountered at the minimum
0.90m depth and away from the influence of live roots, would have a maximum safe bearing
capacity of 90kN/m” beneath a 0.60m wide strip footing, with a factor of safety of 3.0 applied
against shear failure. In the area of TP1, and possibly where the garage for Plot 1 is proposed,
due to the underlying soft and peaty clay soils, a reduced maximum safe bearing capacity of
60kN/m” beneath a 0.60m wide footing would apply, with a factor of safety of 3.0 applied against
shear failure. Total settlement beneath such foundations cast within the Tidal Flat Deposits should
be within 25mm and could take years to occur. Care should be taken to ensure that the bearing
properties of the firm ‘crust’ of Tidal Flat Deposits are not compromised by the use of heavy plant
and site disturbance.

A net allowable bearing pressure for the underlying non-shrinkable Marine Sand
would be in the order of 110kN/m’ for footings up to 1.20m wide for up to 25mm of immediate

settlement.
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Differential settlement may occur beneath foundations that are based on varying
ground conditions within the silt and clay of the Tidal Flat Deposits or in the underlying Marine
Sand with varying rates and amounts of settlement. Differential settlement may be minimised by
deepening all foundations into the Marine Sand.

Foundations in the Tidal Flat Deposits, within the range of influence of the trees,
will have to be separated from the soil by a suitable void former. The required gap dimensions for
footings are detailed in the previously cited NHBC document and should be based on clay with a

medium volume change potential.

Floor Slabs

A lightly loaded floor slab could be ground bearing following a careful check for
soft ground or root infested clay, providing that it is not sensitive to settlement. If present, any
poor ground should be removed and replaced with coarse grained fill. The adoption of a ground
bearing floor slab greatly depends on the careful and correctly supervised placement of such fill.
For areas of deeper root affected clay, although not encountered across the building plots, a
suspended floor slab could be more practical.

The formation beneath the floor slabs will be within the Tidal Flat Deposits, which
at shallow depth comprise silt, which is potentially frost susceptible. A minimum construction
thickness of 450mm would therefore be required. Consideration should be given to incorporating
a geogrid/geotextile layer at the base of the sub-base to prevent loss of hardcore into the

underlying sub-grade.

Excavations

It is essential the base of excavations are checked, particularly with regard to live
roots in clay soils, to ensure that the condition of the soil complies with that assumed in design.
Should pockets of inferior or root infested clay material be present, they should be removed and
replaced with well-graded hardcore or lean mix concrete. Care should be taken not to allow

water to come into contact with the strata forming the base of excavations, since it is prone to
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rapid deterioration in the presence of water. The excavated surface should be protected from
deterioration and a blinding layer of concrete used where foundations are not completed without
delay.

Based on the conditions observed at the time of the December 2018 investigation,
groundwater seepages should be expected within the near surface Tidal Flat Deposits and Marine
Sand as encountered during the investigation. Groundwater seepages were noted in some of the
trial pits at depths below 2.00m. Inflows are likely to be accompanied by ‘running sand’
conditions within the layers of silt/sand in the Tidal Flat Deposits or within the underlying Marine
Sand. Care should be taken not to excavate below the water table in the absence of suitable
groundwater control and side support, such as dewatering via screened sumps.

Deep excavations on this site are likely to be unstable and collapse, with trial pit
sides locally unstable below 1.50m depth. Statutory safety precautions should not be neglected
and excavations especially those where personnel are to enter, will need to be supported, or have
battered sides where space permits. All excavations should be undertaken in accordance with

CIRIA Report 97 *Trenching Practice’.

Pavement Design

The pavement formation across the site will be within the Nordelph Peat in the
west of the site, and Tidal Flat Deposits in the main eastern area, which at shallow depth
comprises silt which is a frost susceptible soil. A minimum pavement thickness of 450mm would
therefore be required. Consideration should be given to incorporating a geogrid/geotextile layer
at the base of the sub-base to prevent loss of hardcore into the underlying sub-grade.

Laboratory test results determined CBR values of between 52% and 101% for the
silty sand and gravel fill in the western part of the site. Based on Interim Advice Note (IAN)
73/06 (2009) ‘Design Guidance for Road Pavement Foundations (Draft HD25)', Table 5.1
recommends a design CBR value of 3.0%, for clay with a plasticity index of 30%, and 2.0% for a
clay with a plasticity index of 60%, both with a thin pavement construction. Therefore a

conservative design CBR value of 2.0% for clay could be adopted for flexible hardstanding design
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on this site. This assumes that the sub-grade should be suitably compacted and inspected, with
any topsoil, made ground, inferior soils, silt or desiccated root affected clays at sub-grade level
removed and replaced with suitable well-graded coarse-grained fill. Care should be taken not to
allow the exposed soil at sub-grade level to become exposed to inclement weather conditions.
Proof rolling of the formation layer should be carried out prior to construction, and
any topsoil, soft or loosely compacted material should be removed and replaced with a well-

graded hardcore or lean mix concrete,

Sulphate Requirements

Sulphate analysis on selected soil samples gave results in Design Sulphate Classes
DS-1 and DS-2 of the BRE Special Digest 1, Table C1 (2005), presented in Appendix 1. The pH
results were acidic to alkaline, ranging from 5.2 to 8.8,

Assuming that the made ground soils are not retained around the foundations or
beneath the floor slabs, these results indicate an Aggressive Chemical Environment for Concrete
(ACEC) Class of AC-2 for buried concrete. This ACEC Class should be considered when
specifying a Design Chemical Class (DC Class) for buried concrete on this site, as detailed in the

above cited BRE document.

C14639 - Peterborough Road, Crowland Page 13 of 22



COMMENTS ON THE SOIL CHEMICAL TEST RESULTS

The results of the laboratory chemical testing on near surface soil samples have
primarily been compared to soil screening values (S5Vs) produced by Land Quality Management
Limited (LQM) and the Chartered Institute for Environmental Health (CIEH) presented in their
document ‘The LOM/CIEH S4ULs for Human Health Risk Assessment: 2015 (Publication
MNumber S4UL3608)". The LOQM/CIEH S4ULs are intended for use in assessing the potential
risks posed to human health by contaminants in soil and are transparently-derived and cautious
‘trigger values™ above which further assessment of the risks or remedial action may be needed.
The S4ULs (Suitable for Use Levels) have been derived, in accordance with UK legislation and
Environment Agency policy, using a modified version of the Environment Agency CLEA 1.06
software.

Reference has also been given to ATRISKsoil soil screening values produced by
Atkins Limited and provided under licence to Ground Engineering Limited. Atkins S5Vs have
been derived in line with the Environment Agency 2009 guidance using the CLEA 1.04 and
1.06 software.  With the absence of a S4UL for cyanide the ATRISKsoil S5V has been used as
the soil screening criteria within this report.

In 2014 the Department for Environment Food and Rural Affairs (DEFRA)
published, in their document SP1010, Category 4 Screening Levels (C45L) for several
contaminants including lead. The C4SL represent screening levels below which the land could be
considered suitable for a specified use and definitely not contaminated land in respect of those
determinands. With the absence of S4UL for lead the C45L has been used as the soil screening
criteria within this report.

For each contaminant the adopted soil screening criteria have been calculated for

the following land uses:

. Residential use with home grown produce
. Residential use without home grown produce
. Commercial and industrial usage
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The intended purpose of the SSVs are as “intervention values™ in the regulatory
framework for assessment of human health risks in relation to land use. These values are not
binding standards, but are intended to inform judgements about the need for action to ensure that
a new use of land does not pose any unacceptable risks to the health of the intended users.

Table 1 compares the test results for the made ground with the S5Vs in relation to

the specified uses. The number of test results, which exceed these values, are also provided.
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Table 1: Comparison of Chemical Test Results with Soil Sereening Criteria (S5V)

Determinand Number Min Max Number of Samples Exceeding Measured Soil Sereening Criteria
of Value Value S8V g5t 2.5% SOM
Samples | mg/kg mg'kg for Percentile
Residential | Residential | Commercial/ mg/kg Assessment Residential Residential Commercial/
with home without Industrial Method with home without home Industrial
grown home grown arown grown produce mg/kg
produce produce produce mg/kg
mg/kg
Organic Matter 8 3.2% 16% - - - - - - - -
Arsenic 8 22 28 0 0 ] 26.09 S4UL 37 40 640
Cadmium 8 .14 0.69 ] 0 4] 0.41 S4UL 11 85 190
Chromium {I11)* 8 12 150 0 0 ] 30,18 S4UL 910 910 B600
Chromium {VI) 8 <0.50 <0.50 0 0 0 <0.50 S4UL ] (3] 33
Lead 8 9.4 230 1 0 4] 103.67 C45L 200 310 2330
Mercury 8 =010 0.27 0 0 0 0,20 S4UL 11 15 320
Selenium 8 <0.20 1.2 0 0 ] 1.06 S4UL 250 430 12,000
Nickel 8 10 58 ] 0 4] 47.52 S4UL 130 180 980
Phenaols 8 =1),30 =030 0 0 0 =030 S4UL 200 690 (90
Benzo|a|pyrene 8 <0.10 2.4 0 0 0 0.93 C45L 5.0 53 76
Copper 8 4.8 100 ] 0 4] 52.34 S4UL 2400 7100 68,000
Zinc 8 30 340 0 0 0 189,035 S4UL 3700 40,000 730,000
Free Cyanide 8 <0.50 0.50 0 0 ] 0.50 ATRISK 34 34 34
MNotes

*The concentration of Trivalent Chromium is assumed to be equivalent to the Total Chromivm concentration, This is because most naturally occurring chromivm is in the trivalent (chromic)
state.

S4UL and C45L for metals were derived using 6% SOM. These values are not sensitive to SOM and would also be applicable for 1% SOM and 2.5% SOM.

LOM/CIEH S4ULs “Copyright Land Cuality Management Limited reproduced with permission; Publication Number S4UL3608. All rights reserved”.

ATRISKsoil S5Vs produced by Atkins Limited and provided under licence to Ground Engineering Limited.
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Discussion of Soil Results

The results of the laboratory analysis indicate that the made ground in the western
area contams an elevated concentration of lead (TP7 at 0.05m depth), which exceeded the soil
screening criteria for residential with home grown produce end use. The lead concentrations in
the eastern area of the proposed houses and gardens did not exceed the soil screening value for
the proposed residential with home grown produce end use.

The lead concentrations did not exceed the associated soil screeming criteria for a
residential without home grown produce end use, representative of the proposed end use of the
western part of the site. The lead concentrations beneath all areas of the site did not exceed the
501l screeming criteria for a commercial/industrial end use.

Levels of all remaining elements and compounds in the samples tested were within
the associated soil screeming values for both residential end uses and for a commercial/industrial
end use.

The US95 values did not exceed the screening values for either of the residential

end uses or for a commercial or industrial usage.

Other Contaminants

The made ground encountered during this investigation was not noted to have
olfactory or wvisual evidence of fuel contamination. Total petroleum hydrocarbon (TPH)
concentrations of between less than 10mg/kg (laboratory detection limit) and 120mg'kg were
recorded in the samples of made ground tested, which are not considered significant.

Sheet fragments with asbestos contaiming materials (ACM) were noted within the
made ground soils between 0.09m and 0.40m depth in trial pit TP7. The asbestos was identified

in the laboratory as chrysotile.
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COMMENTS ON GROUND CONTAMINATION IN RELATION TO PROPOSED

RESIDENTIAL DEVELOPMENT

Anticipated exposure scenarios relating to the existing site and proposed new
residential end use, are discussed as follows,

This investigation may not have revealed the full extent of contamination on the
site and appropriate professional advice should be sought if subsequent site work reveals materials

that may appear to be contaminated.

Contaminated Soil

On the basis of the ground investigation, the site 15 underlain by up to 0.60m of
made ground. The chemical testing has identified no elevated concentrations n respect to the
proposed residential with home grown produce end use within the made ground in the main
gastern area of the proposed properties.

The made ground soils encountered beneath the mam eastern part of the site would
be considered switable for re-use within the gardens or landscaped areas of this residential

development.

Existing Drainage

Redundant drain runs, where encountered, should be removed from beneath the
site and their contents disposed off=site. The ntegrity of existing dramage should be checked, and
damaged sections replaced prior to development. The latter measures should remove any future

risk to human health and the water environment,

Soil Gas
The site 1s underlain by a surface layer of made ground, covering the superficial

Mordelph Peat, Tidal Flat Deposits, Marine Sand and glacial Till.

14639 - Peterborough Road, Crowland Page 18 of 22



The made ground and Nordelph Peat has potential to generate hazardous gases
which could migrate into structures, however the proposed houses are located away from the
Mordelph Peat. There 1s a low likelihood that hazardous gas would affect groundworkers during
the construction phase and it is unlikely that hazardous gases would affecting future users of the

site.

Human Health - Construction Workers

With the exception of the cement-bound asbestos contaming made ground n TP7,
the made ground would be considered unlikely to affect the groundworkers during the
construction phase of development.

Based on the chemical test results, no special precautions would be required during
the development of the site by workers who may come into contact with the soil during
groundworks, providing standard precautions are adopted which should generally include the
procedures given by the Health and Safety Executive (The Blue Book) HS(G)66.

For the protection of workers during groundworks the following 1s recommended:

a) Limit repeated or prolonged skin contact with soils by wearing gloves with
sleeves rolled down.

b) Washing facilities should be made available to groundworkers, so as to mimimise
the potential for inadvertent ingestion of soil.

¢) If any soils are revealed which are different to those encountered by this
ground investigation, the advice of a specialist should be sought in view of classifying the material
and ascertaiming its risk to groundworkers.

d) Suitable precautions, in line with current best practice, should be put in place
to protect workers and neighbouring residents from the effects of asbestos containing material,
generated during the previous demolition phase.

¢) Generation of dust should be limited by damping-down.

f)  Suitable precautions, in line with current best practice, should be put in place
to protect workers from the effects of asbestos containing material, during the construction phase.
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g) Consideration should be given to gas monitoring within deep or confined
spaces, particularly where made ground or Nordelph Peat thickens, to ensure safety of personnel
entering them, since carbon dioxide could accumulate within any excavations, service chambers or

sub-structures,

Human Health - Users of Completed Development

It is considered unlikely that the identified made ground would affect the site users
in a residential setting, however excavations in the paved and landscaped western part of the site
should consider the presence of asbestos sheet fragments found in the area of TP7.

The results of the chemical analysis undertaken would indicate that the made
ground from the main eastern part of the site should be considered suitable for re-use at the
surface n any new garden, landscaped or planted areas. No scheme of remediation would be
considered necessary for the residential setting, as long as potentially contaminated soils are not

moved from the western area into garden and landscaped areas around the proposed houses.

Water Environment

There are no surface water features on the site, the closest 15 Greenbank Drain
adjacent the northern boundary of the site. The site 18 partly underlain by superficial Nordelph
Peat and Tidal Flat Deposits, which are indicated by the EA to be “Unproductive” strata. The
underlying sohd geology Oxford Clay is also indicated by the EA to be an ‘Unproductive’
stratum.

It 15 considered unlikely that the made ground soils beneath the site could adversely

affect the water environment.

Effects on Building Materials and Buried Services

The sulphate requirements for buried concrete have been discussed in the previous

section of this report.
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The local water supply company should be consulted if new buried plastic water

pipes within the made ground soils on this site are proposed.

Oft-Site Disposal of Soil Arisings

The results of chemical analysis are provided following the exploratory hole
records and can be used within the mformation necessary for basic charactenisation of the soil
destined for landfill. The Environment Agency publication Hazardous Waste, Technical Guidance
WM2 outlines the methodology for classifying wastes and should be referenced for guidance. The
test results (total metals, hydrocarbons and cyamde) should be compared to the relevant
thresholds to determine whether they fall mto the primary categories of non-hazardous or
hazardous waste and will help indicate the likely European Waste Catalogue (EWC) code which 1s
determined by the waste type.

Excavated material and excess spoil should always be classified prior to removal
from site as required by ‘Duty of Care” (Environmental Protection Act, 1990) legislation. This
means that material has to be given a proper description and waste classification prior to removal.
Basic characterisation is the responsibility of the waste producer, whilst compliance checking and
on-site verification are generally the responsibility of the landfill operator. The landfill operator
will need to liaise with the waste producer, as the approach relies on the mformation from basic
characterisation. Asbestos containing materials would be considered hazardous and should be

appropriately disposed of.
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The clean ansings lrom the natural soils, excluding topsoil and peat, across this
gite should fall under the European Waste Catalogue description *Soil and Stones’, EWC code 17
05 04 incrt catcgory.

GROUND ENGINEERING LIMITED

S, WEATHERLEY C. M. J. EBELING
B.Eng.(Hons,), M.Sc{Eng.), M.A.E.G.
C.Geol, F.GS,, C.Geol., F.GG.5,,
Senior Geo-Environmental Encineer Thireetor
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Site Location Plan

With the permission of the Controller of Her Majesty's Stationery Office, © Crown Copyright. All rights reserved. Licence
number AL 100005523
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Exploratory Hole Location Plan

Based on BT plan. With the permission of the Confroller of Her Majesty's Stationery Office, © Crown Copyright.
All rights reserved. Licence number AL100005523

Not To Scale

Project : Land off Peterborough Road, Crowland,
Lincolnshire

Client: Mr & Mrs Blackbird

GROUND
ENGINEERING
LIMITED

Peterborough  Tel : 01733 566566

Project No.
C14639




Proposed Development Plan

Based on plan provided by the client

Not To Scale

Project: Land off Peterborough Road, Crowland,
Lincolnshire

Client: Mr & Mrs Blackbird
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GHOUND Sita: LAND OFF PETERBOROUGH ROAD, CROWLAND TRIAL PIT
ENGINEERING e TP1
L1 M | T E o & Fit S1ze: 0. Lx 0.50m %W x 3.70m D.
Tul: 01 733-£EAGEE 0712418 Ground
W greundanpinesring.co.uk Lewal:
Samples and n-gllu Tests Dale 0.0.
T ( ’ Bescripthon of Strata Legerd | Depth | Level
Daplh m Type | Aeaul; Water Im L]
WADE GREAAD - Firm, dark brown, slightly sandy s=[ightl
gravelly CLAY. Gravel iz brick, flint and occasional ash.
D20 1 :
0.30 ES1 A 0.30
E-IL.E' dark brown, brown and grey, slightly sandy, silty W -
0. 50 o2 fTIDAL FLAT DEPOSIT) PR
0.50 ESZ L2
[
IR I
0. B 03 Firm, brown, grey and orange brown, silty CLAY, with orange *"1',':‘
080 inl (&1) brews silt amorphous peat partings. T w
= -k,
1.00 Ve | (53} — S A
alr —
(TIGAL FLET DEPOSIT) L
1.20 D& .« osBecoming soft below 1.30m depth. —
® gl
]
LT m
1.50 D5 P
1.50 Y3 | 257 x _;ali.
;."-.cx
M Al
1.80 DE v sk
1.80 V4 | (263 “ 1 1.90
1 =
2.00 V& | 125y % | 5tiff, orange brown and blue grey, slightly gravelly, silty =
CLAY with gfavelly send partings. Grevel is angular fo sub-
.10 ¥ rourded FLint and chalk.
Z
24D n& =
2.50 V& 0124} (TILL
z.70 b9 E
b i
00 W | (130
- { *3
R 011 _ —- S 3.10
Pit completed at 3.10m depth
KEY FEMARMS | po Llive roots oheerved
0 - Dlztuwbed Sammphe 2. Groundwater met at 2.0 and 2.40m depth
B - Bulk Sampla 3. Water stood 2t 2.90m depth on completion
I - Undisiurkad Sample 4. Pit s1des stable
R - Root Ssmple
Wo- wWaler Sample
ES - BEwironmenlal Sample
s YWater Stilke
X Watar Risa
¥:  Level on completlon
MP - Mackintosh Probe Froject No
F{] - Hand Fenetmometar 14639
Covwesion { ) kPa T
Y . Vane Shear Tesl Seale | Page
Coheshn [ kPa 1225 17




GROUND
ENGINEERING

L I M | T E O

Tal: D722 SEBLEG
Wy Aralteengingsaring ook

Sleer Layp QFF PETERBOROUGH ROAD, CROWLAND

TRIAL FIT
TP2

Dale Fit Size: 2.50m L x 0.60m W x 3.10m .

R ERE

Ground

Ll

Zamplas and ir-silu Tests

Depth m Type | Resuh

{Dala)

Do of Strala
Water pon 4

Lapgend

0.0.
Leneed

030 iyl
0. 30 E51

n.50 | (T
0.&0 o2
0.70 ¥& | (85

.50 03
0.50 ¥3 | (8h)

1.10 1L}

1.30 05

1.50 b

210 o&

2.40 03

2.70 ]|

3.00 11

MALE GROUKWD - Firm, dark brown
CLAY. @ravel iz flint and brick fragments.

slightly gravelly, silty

0_&0

Firm, brown, zlightly sandy, silty CLAY.

(TIDAL FLAT DEROSITY

EFirm_ o brown, brown and grey mottled silty CLAY.
{TIDAL FLAT pEPOSTT)

Gray and brown, silty SoHD. Sand 15 fine grained.

{MARINE SAND}

k‘:...

Pit completed at 3.10m depth

3.10

- Disturbad Sample

- Bulk Sample

- Urdlstured Sample
- Rad Sample

- Water Sampla
Enwirenmental Sampda
Water Strikea
Water Riep

Lewral on comipletion
- Mackintosh Pobe
Hare Peret rometer
Cahssian [ ) kPa
Wane Shear Tesl
Gohasion [ ] kPa

5Huqméz:mu5

e

=4
]

REMARKS 1 | | jye roote chserved ta O.70m depth
Z. Grourduatsr met at 2.95m depth
3. Pit mides stable

Project Mo
14639

Scale

Page
1:85 171




GROUND Ste; LAND OFF PETERBOROUGH ROAD, CROWLAND TRIAL PIT
ENGIiNEERING S TP3
L | M | T E o X Pit Size: O0.30m L x O. W x S_00m .
Tol: 01 723-L8ELEE 07/12/18 Ground
sy, U e ing e inkg, G o.uk Leval:
Samplas and in-situ Tests [ Data] o &.0.
Description of Strata Lagend | Deplh Lewal
Deplh m Type | Resa | Viale _ m m
WADE GROUND - Firm, dark brown and dark grey, slightly
sanmdy, slightly gravelly, silty CLAY. [:r.:nu;f.r is brick,
flint and ash.
0.30 o1
0-30 51 StTff, bocaming fi b d bro v o
tiff, coming firm, grey brown and orange brown, =ilt [ J—
0.45 ¥ (110 ELAY. o S LA S :
1] 02 SN,
0.65 Ve |{1123; ®
N {TIDAL FLAT DEFOSITY " ki
. x
.90 03 =
.85 ¥3 | (603 "
ez | 1210
Orange brown and grey, slightly clayey, sandy SILT. Sand i3 | w. % -
1.20 174 finz grained. R ET N
SR
1.50 oS e w 1
{KARINE SHHD) L
> TEL =X
PR
=gy
1.80 DE TEe T
M B S )
K. H,
., TE,_E
2 r o4
- wm Tk
e T
2.10 o7 REINER
; ik | 2.20
Grey and brown, silty SaHD. Sarmd 9e fine graimed. "‘ iy
240 if:!
0 {MARIHE SAMDY _:
2.70 W f- E
"
=
3.00 D10 xe . b 3,00
Pit completed at 3_00m depth
i . REMARKS1 | Live roots cbserved to 0.50m depth
O - Dieturbed Semple 2. Pit sides stable down to 2.80m depth, unstable bereath
B - Bulk Sample I. Grourdwater stood &t 2.95m depth
U - Undisturbed Sampke 4_ Running zand at 3.00m depth
R - RFool Sampde
W - Water Sample
ES - BEwironmentai Sarmpla
v Watar Strika
¥  Water Riga
X¥c Lewed on complalicn -
WP - Mackintoeh Probe Project Ne
F 1 - Hand Penelromedles 14639
Cobaeion [ | kPs
W - ‘ana Shaar Test Scale | Page
Cohasion [ » kPa 1:=25 1A




GROUND
ENGINEERING

Site:

LAND OFF PETERBORCTOGH ROAD, CROWLAND

TRIAL FIT
TP4

Ll M I T E [ |Date Pit Sizes 2.30m L » 0.60m W x Z.80m E.
Tel: 011733-603686 OFA12/18 Grournd
Wy groundenginesring co.uk Leaed:
Sarnples and In-siu Test Dat | 0.0.
et orc oy e {Date) Desgription of Strata Legend | Depth | Lewsd
Dapth m Typa | Raeult | YVEIEF ~ m m
RADE GROUND - Firm, dark brown and dark grey, slightly
ﬁ(ﬂd&, zlightly gravelly, silty CLAY. Gravel of brick amd
int.
0.30 b1
.30 E51 - - — 0.35
Firm, brown and grey, =ilty CLAY with topsoil from roots. —_
B.55 b2 (TIDAL FLAT DEPOSITY fE=
0,75 o3 T«
= — x 0.80
0.85 ¥1 (457 Firm  grey orange Brown, silty CLAY.
0.90 ¥2 | (43} (Ttoh FLAS DEPOSITY T o0
) Orange brown, brown ard grey, silty SAND. )
1.30 D&
[HARIHE SAMD}
1.64 D
1.80 D7
— 1.20
Grey brawn, silty SAHD with occARsional black carbonaceous
traces.
2.0 [1f33
(MERINE SAND)
2.40 Do .
i
¥C
z.80 AT - _ 280
Pit abancduned at 2.80m depth
|
KEY REMARKSY | | iye rootz observed to 1.20m depth
D - Disturbed Sampke 2. Grounduater seepage at 2.50m depth
B - Bulk Sampla 3. Pit sides stable to Z.50m depth, unstable beneath due to running
U - Undisturbed Sampla sand
R - Roat Sampls 4. Groundwater stood at 2.70m depth
W - Waler Sample
B - Ewlhonmental Sample
T Water Stilke
L 4 ¥Waler Rise
¥ level on completlon :
MP - Mackintosh Probe Project Mo
F } - H=znd Panafromelar 14639
Cobesion { ) kPa
W . Yane Shesr Tesl Scale | Page
Coheslon [ ) kKPa 1:25 11




GHOUND Gile: LAND OFF PETERBOROUGH ROALD, CROWLAMD TRIAL BT

ENGINEERING TP5

Lo 1] 1 T E ) Data: P1t 5ize: 2.300m L » O.80m W » 2.50m D.
Tol: 01735566566 ornezna Grouned
NI QLN NRINeeriN. LUk, Lewgd:
Samples and in-aitu Teate {Dels) o 0. 0.
Descriplion of Sirata Legend | Depth Lewved
Dieglh Type | Result | YFater - m m
MWALE GROUWD - Firm, dark Hrown and brown, slightly sandy, BN
slightly gravelly, silty CLAY. Gravel 1= fling and bric R
fragoents.
0.30 o e
0,30 ES1 B - s I WA
D50 | {61 Firm,  brown and orange brewn, silty CLAY. —_ B
fTIDAL FLAT DEPOSIT)
Q.60 Rz -
0.70 ¥2 | (45} - . Q.70 1
Orange brown and grey, slightly clayey, sandy SILT. Sand is L "% ]
fine grained. £, s 2
Q.90 03 k.
a2
1.20 D4 {MARINE SAND} e
1.50 D5 R
PR
— "".','_".' *| .70
[ Grey and brown, =Tlty SAND. Sand is fine grained. : '
1.90 D&
2.20 o7 (MBRINE SANDY}
1
¥
2.50 iF} _ . 2.50

Pit completed at 2.50m depth

:
%
3

) . Live roots observed to 0.7¥0m depth

- Dislurbad Sampla £. Groundwater met at £.40m degth

- Bulk Sample 3. Pit gides unstable below 1.50m depth
- Undislurbed Sample 4. Puwning zand st 2.50m depth

- Rocd Sampke

- Water Sample
Enwirgnmerntal Bample
Water Sirke

Water Rise

Lewal on complation ,

- Mackirtash Frobe Project No
Harwd Penelromesler 14639

%?HHEEJ;CMD

q

%T.sﬂkly 'IFEE Scale Fage
Cohesion { ) kPa 1:25 | 141

o




GROUND
ENGINEERING

LI mM T E b

Site:

LANT OFF PETERBOROTGH ROAD, CROWLAND

TRIAL PIT
TP6

e
07f12418

Pit Bize: 2.30m L x O.60m W » 2.65m D.

Td: 01733-6EA68E Gronad
MUY g LN d S ginearing. co.uk Lawal:
Samples ard in-slly Tesl Lxal 0.o.
mpes i {Date) Description of Streta Lagend | Depth | Lewal
Depth m Type | Reas | Water m m
MADE GROUND - Fj rm, dark brown and brown, sln¥htll.r G2l
slightly gravelly, silty CLAY. Gravel is flint and bric
fragments.
0.30 iyl
0.30 E%1 - _ 040
Firm, brown, dark brown and orange brown, slightly sandy,
E'ILt'y' cLay.”
0.60 b2
({TIDAL FLAT DEPOSITY
3'33 n? 55
. r (ha}
.85 Y2 | (61} — 0.%0
Orange browm and brown, wery sTlty SAND. Sand ie fine
grained.
1.10 0é
1.40 D5
(MERINE SAND} 7
1.70 D&
£.00
Gray and brown, silty SAND with occasional partings of
2.10 oV cliayey and.
240 113
[HARIHE SAHDI
1
2.65 o9 3 2.65
Pit abandoned at 2.55m depth
KEY ) REMARKSY | | {ye roots obzeeved to O.40m dgﬁ%h
D - Dislurbed Sarmple 2. Pit sidewall collapse bolow 1. depth
E - Bulk Sample 3. Groundwater scepage at Z.65m depth
U - Undigturbed Sample 4. Pit abandoned due to rurming sand and side instabdlity et 2.65m
R - Roct Sampla depth
W - Water Sample
BES - Ewimnrmesriasl Sample
¥ Waler Sirdke
h 4 Watar Fiea
X¥o  Level on completion ;
MF - mMackintash Probe Project No
Pl 3 - Hard Fanstromedec 145359
Cohesion { Y kPa
Y - Ware Shear Tesl Scale | Page
Gotesion | ) kPa 1:25 1.1




GHOUND Site: LAND OFF PETERBOROUGH ROAD, CROWLAND TRIAL FIT
- -
ENGINEERING _ TP7
L1 M I T E [|Date Pit S1ze: 2.30m L » D.60m W = 1.00m O.
Tal: 01 7373 GERGAE orf12/18 Ground
wrwessd gL Indenghnes g eo. ok Lawal:
Samgl H in-situ Tast Dt 0.0
SmEES AN nemy s {Darta] Diescrivtion of Srata Legend | Depth | Level
Diepth m Type | Resuly | Water m m
.05 [ HADE GROUKD - Brown, slightly sandy, grawelly SILT. Gravel e
D.0% E5Y w5 brick, flint ard limestone, B Jp——— "
MAECE E'PII‘J.'.IHE - Brown, zlayeyfsiliy, very sandy GRAWEL with o
cccasional cobbles of Limestone and concrete. Grawvel is oets
0.30-0.40 B1 limestane, flint, asphalt and asbestos sheet frapments. RN,
0.30 o2 e n.an
0.30 E5Z - g o '
0.50-0.840 B Firm, dark brown and bleck, silty, cleayey amorphous PEAT. 0t x;"'-u
TN
el
L {HORDELFH PEATY i
Al xS
ool
_ - i ST I e 1
Fit completed at 1.00m depth
| |
KEY ) PEMARMS | | jye roote sbserved to 0. 05w depth
[+ - Dislurbed Sampla 2. Pit dry
B - Bulk Sample 3. Pit gidez ctable
U - Urdlsturbsed Sample
R - Rool Sample
W - Water Sampla
ES - Enwirenmental Sampls
by Water Strike
¥ Water Rieg
Xo Lewal on completion f
MP - Mackinlest Prabs: Project N
H | - Hared Penetrometer 14639
Cahagion { ] kFa
WV - anae Shear Taet Seale F’age
Cohesion | ] kPa 1:25 | 141




GROUND
ENGIiNEERING

Glte; LAND OFF PETEREOROUGH ROAD, CROWLAWD

TRIAL PIT
TP8

I W | T E D e Fit Size: 2.30m L x 0.60m W = 1.30m D,
Lal: (1 733 BEEESE o¥/1218 Ground
v grenstlenginesdng.co.uk Lewig] !
Samples and in-silu Tests [Date) o o.0.
Cascription of Sirata Legered | Deplh Lewral
Cepth m Type | Result | Waler n m
HADE GROUKE - Light '{ELLUH I:n-nu-n =1 [ty SAND AND GRAVEL
0.10 iy with cccasional cobbles of Limesfore and concrete.
0.10 ES4
0.40-0.60 B1
— s 0. &0
Firm, black and brown, silty, clayey, amorpheous FEAT. : M&’*.Lr
. pilfe il -
wle. *
{HORDELPH PEAT) . |
0.90 D2 s
= B
— . 1.1
Suft dark brown, silty CLAY. o
1.20 03 {TIDAL FLAT DEPDAIT) e
| N - 2| .50
Pit completed at 1.30m depth
KEY REMARKS
D - Disturbed Sample 12" k'{ :edr'wts abserved to 0.40m depth
B - Bulk Sample 3. Rt i des =table
U - undistwked Sample
R - Root Sample
¥ - Water Sample
E - BEwironmental Semple
v Watar Strika
k4 Water Rize
X¥c Lewed on completicn -
MF - Mackintosh Proba Froject Ne
B}  Hand Pemetromsmeter | 14639
Cohasion { ) kFa |
W - Wane Shear Test Scale Page
Cohesion [ ] kPa 1=25 11
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GROUND ENGINEERING

Ve Y BN P T

TEST CERTIFICATE

Determination of Particle Size Distribution

Hewark  Road
01733 Bo6Sns
&: admin@hroumndenginsening.co. uk

Feterborough

Tested in Accordance with BS 1377-2: 19490: Clause 9.2

Sieved {Grading
Client: Ground Engineering Lid Cerlificate Number: PLES24-1/7{710-2
Client Address: Mewark Road Client Reference: $14630
Peterborough Lab Jobb Mumber: PLES24-1
PE1 SUA Date Sampled: Unknown
Daie Received: 14.12.2018
Contact: Sirmon Weatherley Dats Tested: 10.01.2018
Certificate of Sampling: Nf4
Site Name: Land off Peterborough Road Sampling Certificate Na.: NIA
Site Address: Crowland Sampled By: Cllent
TEST RESULTS Laboratory Refarence: PL&524-1/T Pre-treatment for NIA
Client Reference: 0] organic material:
Sample Description: Grey-brown orange-brown slightly silty SAND.
Material Specifleation: Mot Required Depth: 2.40m
Location: TP2
Source: Supplier:
Cretermination of Perticle Size Cetributon Rieve Mﬂljl‘ﬁlﬁ
0O02  oops 002 005 024 (1] an & 20 )] 200 1000 Sleve mim %Passing
100 == -n---&—u—n--ar-w-u-mouTm-—-a 100 125 T
' 1] 100
a0 ' o0 75 100
53 100
&0 2 50 100
3T 5 100
o | 28 100
g i e 20 300
E 14 100
s 90 G 10 100
[~
5 K] 100
g BL | - &0 £0 100
o 2.35 i
% 40 40 2.00 00
] 118 100
z | 0.600 100
o * l %0 0.425 1061
0,300 100
2 20 D212 104
l 0.150 oH
10 1 s 10 0083 12
| 0.020
b : ! | | 0 0.00
o] ||| { o |2 | et o | it e flame | a0z
' 11 [ AN pradlen Ll 11 Lo 111
000z 000F pop 008 020 0 OB 20 B 20 &0 200 1000
Nominal Siza of Matarial [mm]
Comments:

Approved Sighatary: K. Hartnup - Laboratory Manager

Date Reported;
Farm Murmber:

18.01.201%8 Page 1 of 1
GELab/Cf709-2 Version 51

Opinions and mdeEratations eeprassed herdin are outside of tha acops of the LIAS Accredeation
Thig reqoat reay riot e regroduced otres then I witnout the prcr wiilten appraval of e issding labomabory

Signed: i ! ( i

for and on behalf of Ground Enginaering Ltd

Registered in England & Wales
Reglslration Number. BE29574
Req Office; Ground Engleeening Lid
MNewark Rd, Pelerbomuah PE1 LA




GROUND ENGINEERING

e — — O = =

TEST CERTIFICATE e i

733 66566

a180 Determination of Particle Size Distribution s Garmnengiesng ek
Tested in Accordance with BS 1377-2: 1990 Clausz 92 R 9.4
Sieved Grading and Sedimentation by Pipette
Client: Ground Engineering Lid Certificate Number: PLES24-1/8/710-2
Client Address: Mewark Road Client Reference: C14639
Peterborough Lab Job Mumber: PLBES24-1
PE1 SUA Date Sampled: Unknown
Date Received: 14.12.2018
Contact: Simon YWeatherdey Date Tested: 10.01.2019
Cerlificate of Sampling: N/A
Site Mame: Land off Peterborough Road Sampling Certificate No.; NiA
Site Address: Crowland Sampled By: Cliant
TEST RESULTS Laboratory Reference: PLG524-1/8 Pre-treatment for No
Cllent Raferenca: B4 organic material:
Sample Description: Brown grey-brown arange-brawn clayey silty SAND,
Material 5pecification: Mot Required Depth: 1.20m
Locatlon: TP3
Source: Supplior:
Deternlnation of Parlicle Size Distribution Sievs Analysis
002 pape oo a0s 0 020 OB0 20 g 20 & 2000 1000 Sieve mm S Passing
100 - W - MTm--ﬁ 103 {a5 100
ﬁ | | | o 100
= : - L an 75 100
| 43 110
80 | - 50 100
fl | 375 100
24 100
.E o T 20 100
E GO &0 14 100
o 10 100
£ .2 100
] =l S 5.0 100
& 3.35 1000
o an a0 2.00 100
% 1.18 100
0600 a9
5 = | J a0 01.475 a8
, 0.300 %8
20 g 20 0212 a7
st 0150 a5
10 L 10 0.063 a5
0020 24
L | ' a 0.008 16
el e T il ol et | oo R O 2002 2
| e A T Ll A A vt | ey L 111
poke OO0 pox D6 0@D 0DED 20 B 20 &0 200 T

Nominal Slze of Materlal [nim]

Comments: Data relevant to matetial below 63 microng is outside the cument scope of UKAS accreditation

Approved Signatory: M. Hartnup - Laboraiery Managar Signed: I [ ‘ !

for and on behalf of Ground Enginsering Lid

Date Reported: 16.01.2019 Page 1 of 1

Form Number: GELabfCf708-2 Version 51 Registared in England & Wales
Registrallen Humber B29574

Dpinions and Interpratalions expressed heren ae oUbzhie of Iv: soope of the URAS Accrodiation Req Cffice: Ground Englressing Lid

Thi= repart may not be reproduced gther than 1 full without the pricor wiitten apprevel of tha issuing |aboeatony Wewark Rd, Petarborough PE1 54,



GROUND ENGINEERING
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TEST CERTIFICATE

Determination of Particle Size Distribution

Mewark Road  Peterborough
t: 31732 BEERGE
e adminfgroundenginesring.co.uk

Tested in Accordance with BS 1377-2: 1990 Clauae 9.2

Sieved Grading
Client: Ground Engineering Lid Certificate Number, PLES24-4/9¢710-2
Client Address: Mewark Road Cliant Reference: C14639
Peterborough Lab Job Humber: PLES24-1
PE1 5UA Date Sampled: Unknown
Date Received: 14.12. 2018
Contact: Simon YWeaatherey Date Tested: 15.01.2019
Cerfificate of Sampling: N/A
Site Name; Land off Peterhorough Road Sampling Certificate No_: NfA
Site Address: {“rowland Sampled By: Client
TEST RESULTS Laboratowy Reference: FLES24-1/9 Pra-traatment for NIA
{liant Refarence: o organic material:
Sample Description: Grey-brown prange-brown silty SAND.
Material Specification: Mot Required Depth: Z2.40m
Lacation: TP3
Source: Supplier:

Determination of Particle Size Distribution

Sieve Analysis
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Comments:

Approved Signatory: M. Hartnup - Laboratory Manager

Date Reported; 18.01.2019 Page 1 of 1
Form Murnber: GELab/Cf709-2 Wersion 51

Upiniong amd interredations capressed hersin are outside of the smope of the UKSS Accraditation

Signed; I [ [ i

for and on behalf of Ground Englineering Ltd

Feglsterad In England & Wales
Registration Mumber: 5929574
Ragy Cffice: Ground Engineering Lid

This raport may not s reproduced othver than in full without the prior witten appresal of e (BsUirg [abaratony Hewark Rd, Peterborough PEL SUA
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Hewark  Road
E 01733 BEESHE
e admin@groundenginesring.co.uk

Pelarborough

TEST CERTIFICATE

Determination of Particle Size Distribution
Tested in Accordance with BS 1377-2: 1920: Claus= 02 2 9.4

Sieved Grading and Sedimentation by Pipette

Client: Ground Engineering Lid Certificaie Mumber: PLE524-1M10/710-2
Client Address; MNewark Road Client Reference: C14439
Peterborough Lab Job Number: PLGS24-1
PE1 SUA Date Sampled: Unknown
Date Received: 14.12.20158
Contact: Sirmon Weatharley Date Tested: 15.01.20149
Cerlificate of Sampling: N/A
Site Name: Land off Peterboraugh Road Sarmpling Certificate No.: NiA
Site Address: Crowland Sampled By: Client
TEST RESULTS Laboratory Reference: PL8524-1/10 Pro-treatment for Mo
Cliant Refaranca: D organic material:
Sample Description: Brown orange-browm grey-brown clayey SILT/SAND with occasional reats <2mm in
diameter,
Material §pecification: Mot Required Depth: 1.00m
Lacation: TP4
Sourga: Supplier:
Dedermination of Particle Siza Distributicn R R
Sieve Analysis
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Comiments: Data relevant to materal below 63 microns is outsida the cument scope of LKAS accreditation

Signed; |[ { !

for and on behalf of Ground Englnearing Lid

Approved Signatory. M. Hartnup - Laboratory Manager

Date Reported:
Form Number;

18.01.2019 Page 1 of 1

GELak/C/709-2 Yersion 51 Regictered in England & Wals.
FRegisTation Humbey: 6373574

Rep Office: Ground Enginesing Ltd

Meswark R, Peterborough PE1 5L

Cpilans and inberpretalion: expressed hemin ave guiside of the scope of e LIKAS Accrediation
This re@ort may ne be repmduced ot than in fulk withaut tha prior wittan epprowal of tha iesuirg IBboratony
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TEST CERTIFICATE

Determination of Particle Size Distribution
Tasted in Accordance with BS 1377-2; 1990; Clause 9.2

Mewrark

Foad

T 1735 56506
e: agmin@groundengineering.co.uk

Peterborough

Sieved Grading
Client: Ground Engineering Ltd Cerificate Number: PL6524-1/12/710-2
Clent Address. MNawark Road Client Reference; C14639
Peterborough Lab Job Number: PL&EGZ24-1
PE1 5UA Date Sampled: Unimown
Date Received: 14.12.2018
Caontact: Simon Weatherley Date Tested: 15.01.2019
Certificate of Sampling: M/A
Site Name: Land off Peterborough Road Sampling Certificate Mo.: N/
Site Address: Crowland Sampled By: Client
TEST RESULTS Laboratory Reference: PLES24-1/12 Pre-treatmert for NIA
Cllent Referance: D7y erganic materal:
Sample Dascription: Brown orange-brown siightly silty SAND.
Material Specification: Mot Required Dapth: 1.80m
Location: TP4
Sourse: Supplier:
Determinathen of Particle Slze Distributien Sleva Analysls
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Comments:
Approved Signatory: M. Hartnup - Labaratory Manager Signed: ' [ [ i
for and on behalf of Ground Engineering Ltd
Date Reported: 18.01.2019 Page 1 of 1

Form Numbeae:

GELak/Cr709-2 Yersion 51

Opiniome sind kbenuratabone expressed Reran are oubelde of e otope of e LKAS Ascredlalon
This repprt may nodl be reprodfuced pher than in Rl without the prior withen appreml of the issving Bhoratons

Reqistered in England & Wales
Eegisiation Mumber: GR2E574
Reg Cffice: Ground Englneering Lid
Wewark Rd, Peterborough PE1 SUA
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TEST CERTIFICATE el et

EO1733 66566

180

Determination of Particle Size Distribution * seminGgroundEngmesng. cok
Tested in Accordance with BS 12377-2: 1880 Clauze 9.2 & 44
Sieved Grading and Sedimentation by Pipetie
Client: Ground Engineering Lid Certificate Number: PLES24-1/13/710-2
Client Address: Mewark Road Client Reference: C14839
Peterborough Lab Job Number: PLEE24-1
PE1 5UA Date Sampled: Unknown
Date Received: 14.12.2018
Contact: Simon Weatherey Date Tested: 15.01 2019
Certificate of Sampling: N/A
Site Name: Land off Peterborough Road Sampling Certificate No.: N/A&
Site Address: Crowland Sampled By: Client
TEST RESULTS Laboratory Reference: PL5524-1113 Pre-treatment for Ni&
Client Reference: D3 organic material:
Sample Description: BErown crange-brown dark brown slightly clayey SILT/SAND.
Material Specification: Not Reqguired Depth: 0.90m
Lacation: TFS
Sourca: Supplier:
Determination of Particle Size Distributicn Ziava Analysls
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Camments: Data retevant to materizs! below 63 microns is outside the cument scope of UKAS acoreditation

Approved Signatery: M. Hartnup - Laborstory Manager Signed: ” [ !

for and on behalf of Ground Enginesring Ltd

Date Reported: 18.01.201% Page 1 of 1

Form Numbser: GELabfC/708-2 Wersion 51 Registzred in England & Wales

Reglsiration Humber: BR29574
Cpsitilons amd jrterpredations expressed hersn ae outsids of e scops of the UKAS Accraditation Reg Ofice; Ground Engineerng Lid
This repart may not ba epraducad athar than m full withaut the pricr wittan Bpproval of Bee seulng laboakey MNewark Rd, Petarborougn PE1 SUA
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TEST CERTIFICATE s B cterborough

i H H u . . A < B denglieerng.couk
Determination of Particle Size Distribution S ESTSIGTRISEeaNnp cal
Tested in Accordance with BS 1377-2; 1920; Clause 9.2

Sieved Grading
Client: Ground Erginsering Lid Carificate Number: FLG524-1115f710-2
Client Address: Newark Road Client Reference: G14639
Feterborough Lab Job Number. FL&ES24-1
PE1 5LA Date Sampled: Unknown
Date Received: 14.12.2018
Contact: Simon Weatherey Date Tested: 15.01.2019
Certificate of Sampling: N/&
Site Name: Land off Peterborough Road Sampling Certificate Mo.. NfA
Site Address: Crowland Sampled By: Client
TEST RESULTS Laboratory Reference: PL6524-115 Pre-treatrment for NAA
Client Reference: D6 organic material:
Sample Description: Grey-brown orange-brown silty SAND.
Materal Specifleatlon: Mot Required Depth: 1.%0m
Location: TPS
Source: Suppller:
Determination of Particle Slze Distribution Sleve Analysis
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Comments:

Approved Signatory: M. Harnup - Laboratory Manager Sighed: l { ( l

for and on hahalf of Ground Engineering Ltd

Date Reported: 18.01.20149 Page 1 of 1
Form Number GELab/CA709-2 Version 51 Registered in England & Walas
Registration Number 320574
Opinione and Wispratations expraseed herein ara cutaide of e soope of e LKAS Actredkllsn Reg Cfice: Groumd Engireedng Lid
THIB refpent tuay Ned be Fegpradueasd aler than i full without Lhe prior wriblen approval of the: issung [abomory MNewark Rd, Peterborough PE1 SUA
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TEST CERTIFICATE e e Fetsiiemuh

t: 11733 5EBSE6
. . - - - - - > adrrl ndangi ing.co.uk
Determination of Particle Size Distribution = TSRS s .
Tested in Accordance with BS 1377-2: 1990 Clause 9.2

Sieved Grading
Client: Ground Engineering Lid Cerificate Number: PL&5241/16f710-2
Client Address; Mewark Road Client Beference: C146349
Peterborough Lab Job Mumber: PLES24-1
PE1 3UA Date Sampled: Unknown
Date Received: 14 12,2018
Contact; Simon Weatherley Date Tested: 15.01.2019
Certificate of Sampling: N/&
Site Mame: Land off Peterkorough Roacd Sampling Certificate No.: N{#
Site Address: Crowland Sampled By. Client
TEST RESULTS Laboratory Reference: PLER2A-1118 Pre-treatment for MiA
Clisnt Raference; D4 organic material:
Sample Description: Brown orange-brown grey-twown dayey silty SAND,
Material Specification: Mot Regquired Depth: 1.10m
Locatlon: TF&
Sourga: Supplier:
Determination of Particke Size Distribulion Sieve A.nalysis
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Comments:

Approved Signatory. M. Hartnup - Laboratory Manager Signed. F ( ( l

for and on behalf of Ground Engineering 1 td

Date Reported: 18.01.2019 Page 1of 1
Form Murnber; GELab/C/709-2 Version &1 Reqistored i England & Walze
Registration Number 6329574
Opinonhs and inlerpraalione expies==d her=in are outsde of (he scope of the LKAS Aocreditation Reg Oifice: Ground Engingering Lid
This repart may net be reproduced odher than in full without the prics writen sppoval of tha lesulng laboratony Hewark Rd, Petarborough PE1 SUA



& = Chemtest
1! e

) = Mewmarkst
l{gﬂﬁc & . CBE GAL
2183 Tal: 0632 G0G0T0

Emall: Infed@chamtast.com

Final Report

Report No.: 18-38538-1

Initial Date of Issue: (3-Jan-2019

Client Ground Engineering Limited
Client Address: Mewark Road
Feterborough
Carmbridgeshire
PE1 SUA
Contact{s): Simon Weatherley
Project SWIAC 14639 Land off Peterborough
Road, Cowland
Cuotation No.: Date Received: 17-Deac-2018
Order No.: SWIC14639 Date Instructed: 17-Dec-2018
MNo. of Samples: 12
Turnaround (Wkdays): & Results Due: 21-Dec-2018
Date Approved: 03-Jan-2019
Approved By:

Details: Martin Dyer, Laboratory Manager

Page 1ot 5
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imChemtest

T righit chesnnistng toe dledreer

Test Methods

50 Title Parameters included Method summary
2010 |pH Value of Soile pH pH Metar
Moisture and Stone Conternt of Delerminabon of moislure content of aoil 8z 3
2030 | Seils{Requirement of Meisture content |permentage of its as received mass obtalned at
MEERTS) TR
220 fVatar S_aluhla Enmn,. Sulphata, Baron; Sulphate; Magresium, Chromium Aqucous cxtraclon [ ICP-OES
Magnesum & Chrammium
sang | C¥ANKes & Thiooyanate i [Free for easy liberatable) Cyanide; total ‘;‘!ﬂ:i;’i‘"“m" fﬂﬁ”;ﬁ“ﬁm’r?‘ﬁ;
Solls Cyanlde; complax Cyankde; Thiccyanate T LRING ALRom ny2chon
Analyzer.
Steam digtillation with sulphuric acid ¢ analysis
2325 |Sulphide in Soils Sulphide by "Aquakern MM Discrate Analyser. using
N.MN—dimethylp-phendensdiamine.
h4etslz, including: Arsenic, Barum; Berdlium;
Cadrmiurm; Chroemiom; Coball; Coppes; Lead; | Acid digestion follpwed by determination of
2430 e Solublelfistais In Solls IManganese, Mercury, Molybdenum, Mickel; metals in extracl by ICP-MS.
Sakenium; Vanadium,; Zine
Soil extracls are prapaned by extracting dried
R ) . and ground 01l samples into bodling water.
2490 |Hexzvalenl Chromiarn in Soiks | Chremium [W] Ghromiurn V1] is determined by "Aquakem BOC°
Di=crete Analyser using 1, 5-diphenylcarbasda.
Determined by high temperature cormn buston
2625 |Total Crganic Carbon In Sollz | Tatal svganle Carbon (TOS) urided oogyyan, using an Elrg elemantal
Analyser.
Total Fetroleum Hydrocarbons | TPH {C6-C440); oplional carbon banding. eq. 3-] . )
2670 | TRH} In Salls by GC-FID band — BRO. DR & LROTPH GA-G40 pichioromethane exdraction f GC-FID
Acanaphthans; Avenuphthylene; Anthracens,
BenzofalAnthracens; Benzo{a]Pyrene;
Speciated Polynuclesr EBenzolb] Fluoranthens; Benzo|ghi]Perylensa; Dichlaromethane exdraction f SC-FID {GC-FID
2700 | Aromabc Hydrocarbons {(PAH) |Benzok]Flooranthens: Chrysene; detectlon ls non-salective and can be subject to
in Soil by GL-FID Ditenzfah)Anthracens; Fomnthens; Fluorene, |imerference Trom co-eluting compounds)
Indtanal 1 23cd]Pyrene; Maphthalene:
Phenanthrene, Pyrene
Pherolic compounds including Resoeingl, . .
) 04D methanolwaler midure extraction,
2990 |Phenols in Seils by HPLC Phanol, Methylphenals, Dimethylphenols, 1-

Haphthol and Trmethylphencls Mote:
chloraphenals are excludad.

follonwed by HPLE dalarmination using
elecirochenical detection.
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Eﬂ Chem test

Thu righik dduerrigliy bo cdilinkr resUs

Report Information

Key
U UKAS accredited
i MCERTS and UKAS accredited
M Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited |aboratory
VS  Insufficient Sample
/s Unsuitable Sample
ME rot evaluatled
=< "less than"
= “greater than”

Cormments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uneertainty of measurement for the determinands tested are available upon request

Mane of the resulis in this report have been recovery corrected

All rezults are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently comected to a dry
weight hasis TPH, BTEX, VOCs, S8W0Cs, PCBs, Phoanols

For all other tests the samples were dried at < 37°C prior to analysis

All Azbastos testing is perfomed at the indicated laboratony

lssue numbers are sequential staring with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplisd

E - Sample age exceeds siability time (sampling to exdracton)
- Sample not recelved in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Tremmel Fines Gnly)

Sample Retention and Disposal

All soil samples will be retalned for a pericd of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Chames may apply to extended sample storage

If you) require extended retention of samples, pleass email your reguirements to;

customerservices @ohemtest com
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T UKAS
2183

Final Report

s Chemtest

Thie right r;hamlatn,-' I daiiver reeuts
Chermtast Lid.

Dapot Road

Newmarket

GCBE AL

Tel: 01638 G060 T

Email: infa@chemiest com

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s}:

Project

Cuotation No.:

Order No.:

MNao. of Samples:
Turmaround (Wkdays):
Date Approved:

Approved By:

,f% 1""3?%;’

Details:

19-01414-1

22-Jan-2019

Ground Engineering Limited
Newark Road

Peterborough

Cambridgeshire
PE1 5UA

Simon Weatherley

SWIC14639 Land off Peterborocugh
Road, Crowland

Date Received; 16-Jan-2019
SW/C14639 Date Instructed: 16-Jan-201%
1
5 Results Due: 22-Jan-2019
22-Jan-201%

Glynn Harvey, Laboratory Manager
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iw Chemtest

Thw= righl chenwstny 1 delaar resulls

Test Methods

S0P

Title

Parameters included

Meathod summary

2152

Ashestos

Asbestos

Patarzed lkghl micrescopy f Gravimetry
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iw Chemtest

Thez righit chermisly W caliver st s
Report Information

U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
& This analysis has been subcontracted to a UKAS accredited laboratory that is acoredited for this analysis
SM This analysis has been subcontracted to 2 UKAS aceredited Yaboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
VS Insufficient Sample
W3S Unsuilable Sample
ME nof svaluated
< less than”
= greater than”

Comments or interpretations are keyond the scope of LIKAS accreditation

The results relate only to the itemns (ested

Uncertainty of measurement for the determinands tested are available upon requeast

Mote of the results in this report have been recovery corrected

All results are expressad on a dry weight basis

The follewing fesls ware analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, 3Y0Cs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior bo analysis

All Asbestos testing is performed at the indicated laboratory

lszue numbers are zequential starting with 1 all subzequent reports are incremernted by 1

Sample Deviation Codes

A - Date of sampling not supplied

E - Sample 2ge exceeds slakility time (sampling to exiraction)
C - Sample not received in apprepriate containers

0 - Broken Container

E - Insufficient Sample {Applies to LOH in Trommel Fines Onlby)

Sampla Retentlon and Dsposal

All scil samples will be retained for a period of 45 days from the date of receipt
All water samples will be relained for 14 days from the dale of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@ohemtest. com
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Apparent Cohosion kPap

25 a0k 75 100 1258 180
0.00 | 1 | 1 | |
0.50 x n X
X
4 X
X X
x X
x 4
1.00 » X
E 1.50 X
g X
g
E 200
5 x
a
2.50 X
3.00 e
3.5
KEY: X :-TP1 X -TP2 X -TP3 X :-TP4 X :-TP& X :-TP6
Apparent Cohesion (kPa) vs Depth below ground level {m).
SITE
LAND OFF PETERBOROUGH ROAD, CROWLAND
CLIENT MR & MRS BLACKBIRD pomIect 14639
GHOUND ENGiNEERiNG ol: 01733566066 | DA 1311218 Figure
LI M | T E [n W groundanginsanng .co.uk
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APPENDIX 1

CLASSIFICATION OF AGGRESSIVE CHEMICAL
ENVIRONMENT FOR BURIED CONCRETE




TABLE C1 — AGGRESSIVE CHEMICAL ENVIRONMENT FOR CONCRETE

(ACEC) CLASSIFICATION FOR NATURAL GROUND LOCATIONS!

Table C1 Ageressive Chemical Exvironment for Soncrets (ACEC| clazsification for natural ground lecations®

Sultate — g e i e OTQUIGRtEE - ACEC
Design Sulfate 2:1 water,/sail Groundwater Total notartial Stafic Mobila Class for
Class for location extract® sulfate © watar water lpcation
1 2 3 4 5 s 7
($0, mg/ 1} {50, me/1} (50, %) {pH} (kH}
1531 = hi0 < 4041 <il2d =25 AC-L5
=557 A1
) 2555 A7
&2 S0-1500 410-1400 216 =35 Al-ls
=505 AC-2
2.5-35 AC-25
- 2555 A3z
3 1E00 30K 1500300 0.3-1.2 =35 AC-2s
=55 M3
2535 A-3s
S 2585 ACA
54 3LIK-B00 3100600 13-4 =35 AC-35
=55 AC.4
2535 ACAs
2.5-55 ACE
[E5 = BIO = BO0O0 =24 =3.5 AC-ds
£2.5-35 =245 ACS
Mates -

a  Applies to Iocetions of sites that comprise edlder wedsturtssd groond L@l e isals nelural state fe i not hroertield - Table C&or clean Nl derived from such gresnd.
b The limils of Design Sullate Classes basedon 2;1 waterfsoil extrects have been lpaereid relalie o previoss Dgesks {Boe CTE

£ Appliesonly o ocations whers concreie will be eaposed o sullate ions {50} which may resuft frem the cwidation of sulides (=g pyrite} Collewing ground dis oo
Uhyypedin AL and Bow C8),

d o fhowing watter that is potertially sepee ssive Lo concrete oaing to Beh pueily or an aprressive carbon dicxide Imsl reater than 2o mgA (Sectien C2. 23], sicrease e
ACEC Class o MG 22,

Explanation of suffix symbols to ACEC Class
@ Suffia s mdicales Med Uwe walet has been classificd as static,

& Cnncrete placed in 8CEC Clesses that miclucde Hee subfis 2 primalily ham W resislacid conditions 2ed may he made with ary afthe comenls or caribirasteans ksled q
Tabde B2 on page 42,

@ Crown Copyright

Produced from Building Rescarch Establishment Special Digest 1, June 2005, by permission
of the Controller of 1IM Stationery {Hfice.



