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EXECUTIVE SUMMARY AND CONCEPTUAL SITE MODEL

SITE INFORMATION & SETTING

Purpose of This
Report

Phase 2 Intrusive Works Factual Report

Client

Kirk Homes Ltd

Site

Site Location

Current Use &
Description

Piggery to the south of Chapelgate, Sutton St James, Spalding, Lincolnshire, PE12 0EF

Sited approximately 20km to the south-east of Spalding, the site is located to the south
of Chapelgate (the B1165 road) within the village of Sutton St James. The approximate
Mational Grid Referance for the site is 539040, 318060.

The site covers approximately 1.8 hectares and is occupied by an active piggery. It
includes working areas, yards, storage facilities and paddocks. At the time of writing in
June 2017, the piggery remained active and animals were being kept at the site.

Proposed
Development

Farty-two new homes with residential gardens, parking facilities and soft landscaping
are proposed at the site,

Geology

Made Ground is anticipated o be present at the site, associated with the existing
piggery, since the early 1970s.

The site is underlain by Tidal Flat Deposits. They typically comprise beach deposits of
shingle, Sand, Silt and Clay. The upper bedrock at the site is the West Walton
Formation. This stratum is variable and contains calcareous Mudstones, silty Mudstone
and Siltstone with fine-grained Sandstones and argillaceous Limestone (cementstone)
or Siltstone nodules. Typically, it is a silty Mudstone with occasional Limestone bands,
The stratum is typically 15m thick, although the thickness on site is anticipated to be
less, due to the proximity of the cutcropping Ampthill Clay Formation, which formers the
deepear bedrock at the site, immediately to the east. The Ampthill Clay Formation is a
grey Mudstone, with argillaceous Limestone (cementstone) nodules,

INTRUSIVE WORKS

Overview of
Grange Geo
Intrusive Works

Findings of the
Intrusive Works

The intrusive works comprised ten trial pits (to & maximum depth of 2.3m bgl) to obtain
information on the ground and groundwater condifions at the site. The collection of
samples for chemical analysis (soil and water) and in-situ testing (hand shear vane)
was also camied out.

Topsoil
Varied between a dark brown, slightly sandy, silty Clay with live roots and a stiff, dark
brown, slightly gravelly Clay. The gravel was fine to medium, sub-angular Flint.

Made Ground

Typically comprised brown, grey and mottled, slightly sandy, occasionally gravelly,
slightly silty Clay with abundant rootlets. The gravel present was fine to coarse sub-
rounded to angular Flint, concrete and brick. Fragments of string, plastic and plastic
bags, pig bones and iron were also present.

Tidal Fl

Stiff, brown and grey mottied, silty Clay. A thin layer of peat was cbserved in TP10. Silty
sandy layers also noted. With depth, the deposits were often orange or blue to grey in
colour and logged as soft, silty Clay. To the eastem half of the site the Tidal Flat
Deposits were typically comprised of a fine silty SAND.

Evidence of contamination
Evidence of plastic bags and occasional pig bones was encountered in TP4 between

0.6m and 1.2m bgl. Evidence of plastic, iron, brick and string from ground level to 0.9m
bgl was noted in TPE and string, brick, plastic and bone were observed in TP between
0.6m and 1.8m bgl. TP&. Evidence of rare plastic was found in TP9 from ground level
to 0.8m bgl. Mo further visual or olfactory evidence of contamination was encountered
in the shallow sails, this included evidence of hydrocarbon contamination and evidence
of potentially asbestos-containing materials.

Grange GealConsulling
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Groundwater

Groundwater seepages were recorded in five trial pits between 1.6m and 2m bgl. Strong
groundwater inflow was recorded in TP8 inflow between 1.5m and 1.8m bgl. Mo visual
or oifactory evidence of contamination was recorded in the groundwater.

Contamination | Eight soil samples were taken from the Topsoil and Made Ground. The testing results
Testing have been screened against Grange GeoConsulting Limited GAC screening values
(provided in Appendix E) to carry out an assessment of potential risks assoclated with
contamination.

One sample from the Made Ground recorded a concentration of benzola)pyrens of 3.2
mg { kg marginally exceeding the GAC of 3 mg { kg. No GACs for nitragen or ammonium
for the residential with plant uptake scenario are available, though it was noted that
extremely high concentrations of nitrogen and ammonium concentrations were noted.
One sample was found to contain asbestos. Loose chrysotile (white asbestos) was
detected at concentrations of <0.001% in the Made Ground,

Extremely high concentrations of bacterial contaminants were recorded in the samples
taken, A discussion with the biclogical laboratory confirmed that the concentrations
recorded are tremendously high and indicate the presence of soils rich in fascal content
and bacteria. The concentrations of Faecal Streptococci and Clostridia were noted to
ke exceptionally high. The laboratory noted that the concentrations of bacteria within
these samples were so great that they exceeded the upper limits of detection of the
laboratory apparatus.

The presence of these contaminants indicates that the activities at the piggery have had
a huge impact on the underlying soils and that they are impacted by animal waste and
the historical burial of animals at the site.

One marginally elevated concentration of copper in TPS of 15 pg'kg was recorded in
groundwater in one sample. This concentration exceeded the EQS threshold of 5 ug/kg.

Seven contaminants were recorded in groundwater at concentrations above the UK

drinking water standards in one or more samples. Significant exceedances of the UK
DWS were recorded for some contaminants.,

Conclusions The ground conditions across the site, as proven during the intrusive works, are in
general accordance with the published geological literature. Limited thicknesses of
Topsoil and Made Ground overlie Tidal Flat Deposits.

Elevated concentrations of contaminants (particularly biological and nutrient-rich

contaminants) were observed in soils and the groundwater. Asbestos was also
abserved in one location at the site.

Based on the programme of intrusive works undertaken to date, it is recommended that
additional intrusive works are undertaken to confirm and define the ground and
groundwater conditions present. A second phase of intrusive works should be
undertaken and include both targeted and non-targeted trial pits and window sample
boreholes. It is also recommended that a programme of gas and groundwater
monitoring s undertaken to support these intrusive works. Due to the high nutrient
content of the soil and presence of large quantities of biological contaminants there is
a high probability that the soils are producing quantities of both methane and carbon
monaoxide (and potentially carbon dioxide) due to the anaerobic conditions associated
with high the presence of soils rich in faecal content and bacteria. Specialist advice will
need to be sought regarding the recommended testing for salmonella and anthrax and
the supplementary biclogical testing.

ASSESSMENT & CONCLUSIONS

This Executive Summary forms part of Grange GeoConsulting Limited report number R17053/002 (Issua 1) and should
not be used as a separale document.
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1.0

11

1.2

1.3

1.4

INTRODUCTION

Terms of Reference

Grange GeoConsulting Limited was commissioned by Kirk Homes Lid to undertake intrusive
works, associated with the redevelopment of the piggery to the south of Chapelgate in Sutton
St James, Spalding, Lincolnshire. The proposed development comprises forty-two new homes
(to include two bungalows and forty houses) with residential gardens, parking facilities and
associated soft landscaping.

Ten trial pits (TP1 to TP10) were advanced to obtain information on the ground and
groundwater conditions to support the proposed redevelopment plans. At the time of the
intrusive works in June 2017, the piggery remained active and many animals were being kept
at the site.

This report summarises the findings of the intrusive works carried out in June 2017 by Grange
GeoConsulting Limited and the laboratory testing undertaken. Authorisation to proceed with
this Factual Report was given by Kirk Homes Ltd via email.

The site is located on the western side of the village of Sutton St James and to the south of
Chapelgate (the B1165 road) in the South Holland district of Lincolnshire. Sutton St James is
a small village, located in a rural area. The site is within the Lincolnshire Fens, approximately
20km to the south-east of Spalding. The site covers approximately 1.8 hectares and is
occupied by an active piggery. It includes working areas, yards, storage faciliies and
paddocks. A Site Location Plan (Drawing R17053-DWG1) and a Proposed Development
Layout (Drawing R17053-DWG2), are presented in Appendix A.

Objectives

The objective of the intrusive works was fo characterize the underlying ground conditions and
assess the environmental quality of the soils and their potential to adversely impact on hurman
health and the wider environment. This included an assessment of the level of contamination
at the site.

Scope of Works

The scope of works, as outlined in the Grange Geoconsulting Limited proposal, dated 16"
June 2017, is summarised below:

= One day of machine-excavated trial pits (up to ten) across the site to enable the logging of
the soils encountered and the collection of soil samples for chemical analysis;

« Chemical (contamination analysis) testing of soils and groundwater; and
» Collaboration of the findings within a Factual Report.

Provided Information

The following has been provided to Grange GeoConsulting Consulting Ltd by Mr Steven
Thorne for use in the preparation of this repaort:

Grange GealConsulling 6
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« Landmark Information Group Sitecheck Combined Report dated 7" June 2017;

» Proposed Residential to the rear of Havencombe, Chapelgate, Sutton St James for Mr &
Mrs Heanes (reference 5015-040/1) dated February 2016; and

» Topographical Survey for the land to the rear of Avalon and Havencombe, Chapelgate,
Sutton St James (reference 37815/02) dated December 2015

Grange Gealonsulling T
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2.0 INTRUSIVE WORKS

21 Intrusive Works Rationale

The intrusive works rationale summarised below is based on NMC Nomenca Ltd requirements.

Table 2.1: Intrusive Works Rationale

Exploratory Hole Purpose

TP1 to TP10 To enable the logging of the soils encountered and assess soil and
To a maximum depth of 2.3m | groundwater conditions and to allow the collection of soll and groundwater
below ground level (bgl) samples for chemical analysis

2.2 Works Undertaken

The intrusive works were undertaken on 23™ June 2017. The approximate positions of the trial
pits were surveyed using a tape measure, with distances measured from features present on
or adjacent to the site. The locations of the trial pits are shown in the Trial Pit Location Plan
(Drawing R17053_DWG3) provided in Appendix C.

The intrusive works are summarised in Table 2.2 The trial pit logs, including details of ground
conditions, soil and groundwater sampling, water sirikes, any visual or olfactory evidence of
contamination and in-situ testing, are presented in Appendix C.

Table 2.2: Summary of Site Works

Exploratory Trial Pit

Hole Method Depth (m) In-situ testing Comments and Installations

TP1 Machine- 1.9m bgl Mone undertaken. Mo groundwater encountered.
excavated No visual or olfactory evidence
trial pit of contamination noted.

TP2 Machine- 2m bgl Mone undertaken. Mo groundwater encountered.
excavated Mo visual or olfactory evidence
trial pit of contamination noted,

TP3 Machine- 1.8m bgl Mone undertaken. Slight seepage of groundwater
excavated below 1.7m bgl. No visual or
trial pit olfactory evidence of

contamination noted.

TP4 Machine- 2.2m bgl MNone undertaken. MNao groundwater encountered.
excavated Evidence of plastic bags and
trial pit occasional pig bones betwaen

0.6m and 1.2m bgl.

TPS Machine- 2.3m bgl Hand shear vane readings | Slight seepage of groundwater
excavated at 0.5m (70Kpa), 1m below 1.8m bgl. Mo visual or
trial pit (85Kpa) and 1.2m bgl olfactory evidence of

(S5Kpa). contamination noted.

TPG Machine- 2m byl Hand shear vane reading TP Evidence of plastic, iron,
axcavated at 1.2m bgl (48Kpa). brick and string from ground
trial pit level to 0.9m bgl.

Grange GealConsulling 8
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E:‘f; aory | Method E‘:::: Il.tm] In-situ testing Comments and Installations

TPT Machine- 2m byl Mone undertaken. Slight seepage of groundwater
excavated below 1.8m bgl. Mo visual or
trial pit olfactary evidence of

contamination notad.

TPE Machine- 2m bgl Mone undertaken. Strong groundwater inflow
excavated between 1.5m and 1.8m bgl.
trial pit Evidence af string, brick,

plastic and bone between
0.6m and 1.8m bgl.

TPS Machine- 1.7m bgl MNone undertaken. Slight seepage of groundwater
excavated below 1.6m bgl. Evidence of
trial pit rare plastic from ground level

to 0.6m bgl.

TP10 Machine- 2m bgl Hand shear vane readings | No groundwater encountered.
excavated at 0.5m (100Kpa), 1m Mo visual or olfactory evidence
trial pit (50Kpa), 1.5m (35Kpa) and | of contamination noted.

2m bgl (15Kpa).

23 Ground Conditions

The ground conditions, as proven during the intrusive works, are in general accordance with
the published geclogical literature. The ground conditions are presented in the borehole log in
Appendix C and summarised in Table 2.3.

Table 2.3: Strata Encountered

Thickness

(m)
0.2m to 0.3m

- Depth to
Base (m bgl)

Dapth to

Stratum Description Top (m bgl)

Topsoil — varied between a dark brown, slightly sandy,
silty Clay with live roots and a stiff, dark brown, slighlly
gravelly Clay. The gravel was fine to medium, sub-
angular Flint.

0m bgl 0.3m bal

Made Ground — typically comprised brown, grey and | Om bgl 0.6mto1.8m | 0.6mto 1.8m
maottled, slightly sandy. occasionally gravelly, slightly silty bgl
Clay with abundant rootlets. The gravel present was fine
to coarse sub-rounded to angular Flint, concrete and
brick. Fragments of string, plastic and plastic bags, pig

bones and iron were also present.

0.2mto 1.8m

231

Tidal Flat Deposits — stiff, brown and grey maottled, silty
Clay. A thin layer of peat was observed in TP10. Silty
sandy layers also noted, With depth, the deposits were
often crange or blue to grey in colour and logged as soft,
silty Clay. To the eastern half of the site the Tidal Flat
Deposits were typically comprised of a fine silty SAND.
Occasional shell fragments noted.

bl

Unproven
(present at
2.3m bglin
W35)

Mot proven
(present at
2.3m bglin
Ws5s)

Topsoil

Topsoil was present at ground level in five of the trial pits on site (TP1, TP2, TP3, TP5 and
TP10). The Topsoil encountered in TP1, TP2, TP3 and TP10 was logged as a dark brown,

Grange GealConsulling 9
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23.2

233

234

24

slightly sandy, silty Clay with live roots, The thickness varied between 0.2m and 0.3m. In TP5,
the Topsoil was logged as stiff, dark brown, slightly gravelly Clay. The gravel was fine to
medium, sub-angular Flint. It was present from ground level to 0.3m bgl.

Made Ground

Made Ground was present from ground level in five trial pits on site (TP4, TPG, TP7, TP8 and
TP9). TP4, TPE and TP8 were all located at the south of the site, while TP2 was located within
the central portion of the site. The Made Ground typically comprised brown, grey and mottled,
slightly sandy, occasionally gravelly, slightly silty Clay with abundant rootlets. The gravel
present was fine to coarse sub-rounded to angular Flint, concrete and brick.

The thickness of the Made Ground varied between 0.6m and 1.8m thick. The greatest
thickness of Made Ground was recorded in TP8. The lower layer of the Made Ground was
predominantly brown Clay and contained fragments of string, brick, plastic, bone and pockets
of black organic matter and was present to 1.8m bgl. In TP4 the Made Ground contained plastic
bags and occasional pig bones between 0.6m and 1.2m bgl. Fragments of plastic, iron, string
and brick were present to 0.9m bgl in TP8. Rare plastic was observed to 0.6m bgl in TP9.

Tidal Flat Deposits

The Tidal Flat Deposits observed at the site were described as stiff, brown and grey mottled,
silty Clay. A thin layer of peat (0.1m thick) was observed in TP10 at 1.6m bgl within the
deposits. Silty sandy layers were also noted. With depth, the deposits were often orange or
blue to grey in colour and logged as soft, silty Clay. Occasional shell fragments were noted.
To the eastern half of the site the Tidal Flat Deposits were typically comprised of a fine silty
SAND. The Tidal Flat Deposits were present to the base of all trial pits.

The underlying bedrock was not encountered at the site.
Trial Pit Stability

In TP4, the pit began to collapse between 0.3m and 1.6m bgl. No further signs of instability
were noted during the excavation of the trial pits.

Visual and Olfactory Evidence of Contamination

Evidence of plastic bags and occasional pig bones was encountered in TP4 between 0.6m
and 1.2m bgl. Evidence of plastic, iron, brick and string from ground level to 0.9m bgl was
noted in TP6 and string, brick, plastic and bone were observed in TP8 between 0.6m and 1.8m
bgl. TP8. Evidence of rare plastic was found in TP9 from ground level to 0.6m bgl. No further
visual or olfactory evidence of contamination was encountered in the shallow soils, this
included evidence of hydrocarbon contamination and evidence of potentially asbestos-
containing materials.

Grange GealConsulling 10
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25 Groundwater
2.5.1 Groundwater Strikes

The groundwater strikes encountered during the excavation of the trial pits are summarised in
Table 2.4. No visual or olfactory evidence of contamination was recorded in the groundwater
in any of the trial pits.

Two groundwater samples were taken following the excavation of the trial pits and sent for
laboratory analysis, the results of which are discussed in Section 4 of this report.

Table 2.4: Groundwater Strikes

E:T;"mmw Date Depth to Groundwater (m bgl) | Description

TP3 23062017 | 1.7m bgl Slight seepage of groundwater
below 1.7m bgl.

TPS 23/06/2017 | 1.8m bgl Slight seepage of groundwater
below 1.8m bgl.

TP& 23/06/2017 | 1.9m bgl Slight seepage of groundwater
below 1.9m bgl.

TPY 23/06/2017 | 2m hgl Slight seepage of groundwater
below 1.8m bgl.

TP8 23/06/2017 | 1.5m bgl Strong groundwater inflow between
1.5m and 1.8m bal.

TP 231062017 | 1.6m bgl Slight seepage of groundwater
below 1.6m bgl.

Grange Gealonsulling 1
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3.0 LABORATORY TESTING SCOPE

31 Chemical (Contamination Analysis) Testing

3.1.1  Sampling Strategy
The following samples were taken by Grange GeoConsulting on 23 June 2017:
* 4 No. samples from the Topsaoil;
s 4 MNo. sample from the Made Ground; and
¢ 2 No. sample of groundwater {following the excavation of the trial pits).

The samples were taken, stored, and transported in general accordance with the British
Standard 10175: 2011 Code of Practice for Investigation of Potentially Contaminated sites,
and transported by courier to 12 Analytical Services; a UKAS accredited laboratory.

3.1.2 Laboratory Analyses Undertaken
The following analyses were undertaken:

Sails

Arsenic (As), Boron (B) (water soluble), Beryllium (Be), Cadmium (Cd), Hexavalent and Total
Chromium (Cr Il and VI), Copper (Cu), Lead (Ph), Inorganic Mercury (Hg), Nickel (Ni),
Selenium (Se), Vanadium (V), Zinc (Zn}, Total Cyanide, pH, Sulphide and Elemental Sulphur,
Organic Matter, Sulphate, Ammonium, Nitrogen, Asbestos Screen, Speciated Total Paoly-
Aromatic Hydrocarbons (PAHs) and total phenaols.

Testing for bacterial (microbial) contaminants including Total Coliforms, E.coli, Faecal
Streptococei and Clostridia was also carried out.

Groundwater

Silver (Ag), Aluminium (Al), Arsenic (As), Boron (B) (water soluble), Barium (Ba), Cadmium
(Cd), Cobalt (Co), Hexavalent and Total Chromium (Cr |l and V1), Copper (Cu), Iron (Fe),
Mercury (Hg), Magnesium (Mg), Manganese (Mn), Maolybdenum (Mo), Sadium (Na), Nickel
(Ni), Lead (Pb), Antimony (Sb), Selenium (Se), Tin {Sn), Vanadium (V), Zinc (Zn), Free and
Total Cyanide, pH, Total Phenals, Ammaonium, Fluoride, Chloride, Sulphate, Bromate, Nitrate,
Nitrite and Speciated Poly-Aromatic Hydrocarbons (PAHs).

Grange GealConsulling 12
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4.0

4.1

CONTAMINATION RISK ASSESSMENT AND LABORATORY TESTING RESULTS

A risk-based approach is used for the assessment of contamination. This requires identification
of a contaminant source, a receptor, and a realistic pathway via which the contaminant may
reach the receptor. The key receptors considered in this assessment are human health (site
end users and ground workers) and controlled waters (due to the presence of Unproductive
Strata beneath the site, the vicinity is drained via a network of culverts, streams and field
drains. The closest surface water features are listed as field drains on the eastern, westem
and southemn site boundaries).

The Risk Assessment is a two-stage process. The first stage is to perform a Generic
Quantitative Risk Assessment (GQRA) - the soil test results have been compared against the
relevant Generic Assessment Criteria (GAC). In the absence of a complete regulatory set of
screening values, derived using the CLEA Framework, Grange GeoConsulting Limited GAC
screening values have been utilised and are based on the following:

» Category 4 Screening Levels (C45Ls) published by DEFRA,

 The 2014 Land Quality Management (LQM) / Chartered Institute of Environmental Health
(CIEH) Suitable for Use Levels for Human Health Risk Assessment (S4ULs); and

s Guidance values produced by the Environmental Industries Commission (EIC), the
Association of Geotechnical and Geoenvironmental Specialists (AGS), and Contaminated
Land: Application in Real Environments {CL:AIRE) in December 20089.

The second stage of the Risk Assessment process is risk evaluation, which comprises an
authoritative review of the findings with other pertinent information in cases where the GACs
are exceeded, to consider if exceedances may be acceptable in the context of the site.

Human Health

This is a Tier 2 assessment, using GAC sail screening values, and involves generic human
health risk assessment for the CLEA scenario: Residential with plant uptake. This scenario
is considered appropriate given the proposed use of the site.

The Soil Organic Matter Content (SOM) of the soils varied between 2.9% and 17%. The
average SOM was 7.79%. Therefore, GACs based on a SOM of 6% have been utilised.

Four samples were taken from the Made Ground and four from the Topsocil. The chemical
testing results have been screened against Grange GeoConsulting Limited GAC screening
values (provided in Appendix E) to carry out an assessment of potential risks associated with
contamination. Justification for the criteria adopted for this Risk Assessment is given in
Appendix D. In cases where the sample tested for a given substance was below the GACs, no
further consideration is necessary for that substance.

As part of the chemical testing undertaken three samples were also tested for bacterial
(microbial) contaminants (TP4, TPE6 and TP8). GAC screening values for bacterial
contaminants are not available, though a qualitative assessment has been undertaken. A
discussion with the biological laboratory (a sub-contractor of 12 Analytical Services) who have

Grange GealConsulling 13
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411

4.2

4.21

undertaken the testing to obtain advice and guidance relating to the results has also been
carried out.

Controlled Waters

Two groundwater samples were taken following the excavation of the trial pits on site. The
water pooled at the base of the pits were collected and sent for analysis at approximately 2.2m
bgl in TP5 and approximately 1.8m bgl in TP8. The risks to groundwater and surface water
from contaminants on site have been assessed against the Environment Agency (2008)
Remedial Targets Methodology (RTM). Pellutants from contaminated land sites are considered
as passive inputs under the European Water Framework Directive (2000/60/EC), and as such
are regulated under the Agency's 'limit' pollution objective.

Acceptable Water Quality Targets (WQT) are defined for protection of human health (based
on UK Drinking Water Standards (DWS)) and for the protection of aquatic ecosystems
{(Environmental Quality Standards (EQS)). World Health Organisation drinking water standards
can also be used for the protection of human heaith.

Risk Evaluation

Human Health

The sample taken from TP8 at 1.8m bal in the Made Ground recorded a concentration of
benzo(a)pyrene of 3.2 mg /kg marginally exceeding the GAC of 3 mg / kg.

No GACs for nitrogen or amrmonium for the residential with plant uptake scenario are available,
though it was noted that extremely high concentrations of nitrogen (including 450 mg / kg in
TP4, 3,500 mg / kg in TPE and 2,800 mg /kg in TP8) were recorded. Similarly, very high
ammaonium concentrations (including 55 mg (kg in TP4 and 40 mg /kg in TP8) were recorded,
These high levels of nitrogen and ammonium in the site soils are associated with the use of
the site as a piggery and these soils are likely to be impacted by animal sewage, waste and
animal burials associated with site operations.

One sample, taken from TP7 at 0.2m bgl was found to contain asbestos. Loose chrysotile
(white asbestos) was detected at concentrations of <0.001% in the Made Ground. No further
samples were found to contain asbestos.

A summary of the concentrations of bacterial contaminants recorded in the soil samples
collected at the site is provided in Table 4.1.

Table 4.1: Bacterial contaminant concentrations in soils

Contaminant

Concentration recorded
in TP4

Concentration recorded
in TPG

Concentration recorded
in TP8

Total Coliforms

= 242,000 mpn / gram

= 242,000 mpn / gram

= 242 000 mpn { gram

E. Coli

Faecal
Streptococci

600 mpn { gram

= 8,000 mpn { gram

600 mpn / gram

= 8,000 mpn / gram

1.000 mpn / gram

= 8,000 mpn { gram

Grange GealConsulling
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: Concentration recorded . Concentration recorded Concentration recorded
Contaminant in TP4 in TPE in TP8
| Clostridia = 8,000 mpn / gram = 8,000 mpn / gram = 8,000 mpn / gram

Extremely high concentrations of all four of the bacterial contaminants were recorded in the
samples taken at the site. A discussion with the biclogical laboratory confirmed that the
concentrations recorded are extremely high and indicate the presence of soils rich in faecal
content and bacteria. The concentrations of Faecal Streptococci and Clostridia were noted to
be particularly high. The laboratory noted that the concentrations of bacteria within these
samples were so high that they exceeded the upper limits of detection of the laboratory
apparatus were exceeded.

The presence of high concentrations of total coliforms (which refers to a large group of bacteria
typically associated with faecal origin), Clostridia and Faecal Streptococci (both evidence of
faecal contamination) indicate that the activities at the piggery have had a huge impact on the
underlying soils (with high levels of bacterial contamination observed to a depth of 1.8m bgl in
TF8) and that they are impacted by animal waste (and slurry) and the historical burial of
animals at the site. The laboratory indicated that the levels of bacterial spores in the soils are
at a level where they are likely to require removal to ensure safe occupation of the site for use
as residential properties in the future. The laboratory has recommended that prior to this,
additional testing be undertaken to determine the extent of this contamination across the site.
The laboratory also advised that based on the biclogical results obtained to date, there is the
potential for salmonella and anthrax to impact the site and that further testing should be
undertaken.

4.2.2 Controlled Waters

The samples of groundwater taken from TP5 and TP8 were not found to contain any
contaminant concentrations exceeding the Environmental Quality Stands (EQS), except for a
marginally elevated concentration of copper in TP8 of 15 pg/kg. This concentration exceeded
the threshold of 5 ug/kg. Copper is an essential nutrient at low concentrations, but is toxic to
aquatic organisms at higher concentrations. This concentration in groundwater is not
considered to pose a risk to human health.

Seven contaminants were recorded in groundwater at concentrations above the UK Drinking
Water Standards (DWS) in one or more samples. Significant exceedances of the UK DWS
were recorded for some contaminants. These exceedances are summarised in Table 4.2. 1t
should be noted that the use of drinking water standards to undertake a risk assessment for
the site is a very conservative approach, particularly as the water within the trial pits will not be
used as a potable water supply.

Table 4.2: Groundwater exceedances of UK drinking water standards

Exceedance recorded in TP5 | Exceedance recorded in TP8 | UK drinking water

Contaminant groundwater sample groundwater sample standard

Sulphate as 330 mg / litre 640 mg / litre 250 mg / litre
S04

Grange Gealonsulling 15
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Contaminant Exceedance recorded in TP5 | Exceedance recorded in TP8 | UK drinking water
groundwater sample groundwater sample standard

Nitrate as 4.3 mg !/ litre 354 mg !/ litre 0.5 mg [ litre

NO3

Nitrite as NO2 | 0.87 mg / litre 3 mg/ litre 0.5 mg / litre

Manganese 0.25 mg ! litre 0.089 mg [ litre 0.05 mg ! litre:

Ammaonium Mo exceedance 000 mg ! litre 0.5 mg / litre

as MH4

Sadium Mo exceedance 260 mg / litre 200 mg / litre

A slightly elevated concentration of sulphate (as S04) of 330 mg / kg was recorded in TP5. A
concentration of sulphate over twice the UK DWS of 640 mg / litre was recorded in TP8. High
concentrations of nitrite as NOz were also recorded, up to six times the UK DWS. Slightly
elevated concentrations of manganese were recorded in TP5 and TP8. TP8 also recorded a
slightly raised concentration of sodium.

Significantly elevated concentrations of ammonium {as NH4) some 18,000 times the UK DWS
were recorded in TP8. Nitrate as NOz concentrations recorded in TPS and TPE were some 150
and 700 times the UK DWS for this component. These extremely elevated concentrations of
ammonium and nitrate are associated with the use of the site for agricultural purposes and the
presence of large concentrations of animal waste (and slurry), the historical burial of animals
and the potential use of fertilisers and pesticides etc. The soils impacted by these activities will
therefore that a high organic and nutrient content.

Grange GealConsulling 16
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5.0

51

5.2

53

CONCLUSIONS AND RECOMMENDATIONS

Ground Conditions

The ground conditions across the site, as proven during the intrusive works, are in general
accordance with the published geological literature. Topsoil is present in some areas of the
site and variable thicknesses of Made Ground up to 1.8m thick {(particularly in the south of the
site) are present. The Tidal Flat Deposits underlie the Topsoil and the Made Ground.

Groundwater
Perched groundwater is present within the Made Ground and Tidal Flat Deposits at the site.

Contamination Testing

Elevated concentrations of contaminants (particularly biclogical and nutrient-rich
contaminants) were observed in the soils and the groundwater at the site. Asbestos was also
abserved in one location,

Based on the intrusive works undertaken to date, it is recommended that additional intrusive
works are carried out at the site to confirm and define the ground and groundwater conditions.
The second phase of intrusive works should include both targeted and non-targeted trial pits
and window sample boreholes. It is also recommended that a programme of gas and
groundwater monitoring is undertaken to support the intrusive works. Due to the high nutrient
content of the soils at the site and the presence of large quantities of bacterial contaminants
there is a high probability that the soils are producing methane and carbon monoxide (and
potentially carbon dioxide) due to the anaerobic conditions associated with high the presence
of soils rich in faecal content and bacteria.

Specialist advice will need to be sought regarding the recommended testing for salmonella
and anthrax and the supplementary biclogical testing.

Grange GealConsulling 17
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Figure 2: Pooling of water at the base of a trial pit on site
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Figure 4: Excavation of Tidal Flat Deposits on site
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INTRUSIVE WORKS PLAN AND EXPLORATORY LOGS
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Trial Pit Log TP No: 1

Client: Kirk Homes Itd Sheet: 1of1
Project: Sutton St James Method: Tt tracked excavator
Sampla 3. Vansa Degth
Depth (m) | Type | khim® Description mBGL Legend
= Topsoi, dark brown, slightly sandy, silty CLAY. Live roots to 0.40m. = /

Stiff, brown and grey mottbed, silty CLAY,
{Tidal Flal Depasilz) & E: >
.50 08y - = -

1.00 Light brown arsd gray mattled, silty, fine SAND. 1.00
(Tidal Flat Depositz)

2.00 End of trial hole. 2040

General Comments:

1. Pit walls stabla Date: 23/06/2017
2. Mo groundwater encountered. Logged by: AH
3 Mo visible or offactory evidence of contamination Checked: AH

Job Mo: R17053

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Client: Kirk

Trial Pit Log

Homes Itd

Project: Sutton St James

TP No: 2

Sheet: 1of1
Method: Tt tracked excavator

Job Mo: R17053

Sampla 3. Vansa Degth
Depth (m) | Type | khim® Descripiion mBGL Legend
= Topsoi, dark brown, slightly sandy, silty CLAY. Live roots to 0.40m. = /
: Stiff, brown and grey mottbed, silty CLAY, iz
- {Tidal Flal Depasilz) - - - -
0.50 080 - - -
: Orange brown and grey mattled, sity SAND i
(Tidal Flat Deposits) i
1.00 100
[~ 1,50 P ianl.
i 2,00 i 2.00
il End of trial hale. —
General Comments:
1. Pit walls stabla Date: 23/06/2017
2. Mo groundwater encountered Logged by: AH
3 Mo visible or offactory evidence of contamination Checked: AH

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Client: Kirk

Trial Pit Log

Homes Itd

Project: Sutton St James

TP No: 3

Sheet: 1of1
Method: Tt tracked excavator

Job Mo: R17053

Sampla 3. Vansa Degth
Depth (m) | Type | khim® Descripiion mBGL Legend
= Topsoi, dark brown, slightly sandy, silty CLAY. Live roots to 0.40m. =
L Light brown, sandy, silty GLAY. __ = T 2
0.50 (Tidal Flat Depasits) 0.50]- - -
- Light bronwn and grey mattied, silty, fine SAND, ..
. (Tidal Flal Deposits) |
i 1.00 [ 1.00|.
= 1,50 i 1.50
i End of trial hole. il
2.00 2.00
General Comments:
1. Pit walls stabla Date: 23/06/2017
2. Slight groundwater seepage below 1.70m. Logged by: AH
3 Mo visible or offactory evidence of contamination Checked: AH

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Trial Pit Log

Client: Kirk Homes Itd
Project: Sutton St James

TP No: 4

Sheet: 1of1
Method: Tt tracked excavator

Sampla 3. Vansa Degth
Depth (m) | Type | khim® Description mBGL Legend
= Made Ground, dark brown, slightly sandy, silty CLAY . Abundant live roots. =
L, Made Ground, brown, silty GLAY. L
i 0.50 [ 0.50
: Made Grourd, dark brown, silty CLAY with abundant plastic bags and occasional pig bones. |
i 1.00 [ 1.00
i Gray, silty fine SAND. i
L {Tida! Flat Depasita) 1. ;
1.60 1.80

i 2,00 i 2.00/.
8 End of trial hale B
General Comments:

1. Pit walls collapsing from 0.30 to 1.60mbagl, Date: 23/06/2017

2. No groundwater encountered Logged by: AH

3, Evidence of plastic and animal bane from 0,60 ta 1. 20mbgl Checked: AH

Job Mo: R17053

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Trial Pit Log TPNo: 5

Client: Kirk Homes Itd Sheet: 1of1
Project: Sutton St James Method: Tt tracked excavator
Sampla 3. Vansa Degth
Depth (m) | Type | khim® Description mBGL Legend

Topsci, stiff, dark beown, slightly gravelly, CLAY. Gravel of fine 10 medicem, sub angular flint.
Live roots to 0.50m

Brovwr, stiff, silty CLAY. E E Z
0.50] HEV |TOKpa |(Tidal Flat Depaosits) osa) - . R

1.00] H3V [B5Kpa 1.00{- - -

1.20| Hsv |55Kpa

Light brown, gilty, fine SAND.
(Tidal Flat Deposits)
1.50 1.501.

2.00 2.00

End of trial hala.

General Comments:

1. Pit walls stabla Date: 23/06/2017
2. Slight groundwater seepage below 1.80m. Logged by: AH
3 Mo visible or offactory evidence of contamination Checked: AH

Job Mo: R17053

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Trial Pit Log TP No: 6
Client: Kirk Homes Itd Sheet: 1of1
Project: Sutton St James Method: 7t tracked excavator
Sampla 3. Vansa Degth
Depth (m) | Type | khim® Description mBGL Legend
5 Ma.me Ground, dark brown, slightly sandy, silty CLAY with fragments of plastic, iran, brick, B b4 ;0;0;{;‘;0;4
N string. " 9.9.9.0.90.9.4
S0 999
= o *. ¢
0w e
il 1.00 Sofy, to firm, gray and brown motlled, silty CLAY.

(Tida! Flat Depasits)
1,201 HEW [4B8Kpa

1.50 1.50]-

200 2.00
End of trial hola.

General Comments:

1. Pit walls stable Date: 23/06/2017
2 Slight groundwater seepage below 1.80mbgl, Logged by: AH
3, Evidence of contamination from ground leved to 0,.90mbgl Checked: AH

Job Mo: R17053

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Trial Pit Log

Client: Kirk Homes Itd
Project: Sutton St James

TP No: T

Sheet: 1of1
Method: Tt tracked excavator

Job Mo: R17053

Sampla 3. Vansa Degth
Depth (m) | Type | khim® Descripiion mBGL Legend
= Made Ground, dark brown, slightly gravelly, CLAY. Gravels of fine to medium, sub angular flint. =
: Firm, brown, silty CLAY, - - - -
0.50 {Tical Flat Deposits) 0.504- - -
- Drark grey with soma brown mottiing, silty CLAY. ..
. (Tidal Flal Deposits) | - - -
i 1.00 [ wo| - - -
: Browr and arange brown mottled, sitty, fine SAMND | .
1.50 (Tida! Flat Deposits) 1.50
i 2100 i 2.00/.
End of trial hola.
General Comments:
1. Pit walls stabla Date: 23/06/2017
2. Groundwater seepage below 1.80mbgl. Logged by: AH
3 Mo visible or offactory evidence of contamination Checked: AH

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Client: Kirk

Trial Pit Log

Homes Itd

Project: Sutton St James

TP No: 8

Sheet: 1of1
Method: Tt tracked excavator

Job Mo: R17053

Sampla 3. Vansa Degth
Depth (m) | Type | khim® Description mBGL Legend
= Made Ground, brown and gray maottled, shghily gravelly, siity CLAY . Gravel of fing o coarse, =
= sub angular flint and brick o
i 0.50 [ 0.50
: Made Grourd, brown and gray mottled CLAY, with fragments of string, brick, plastic, bone and |
I pockets of black organic matter, i
i 1.00 [ 1.00
i 1,50 i 1.50
i Solt, brown and grey silty GLAY. il Co e
200 {Tidal Flat Deposits) 2.001- - -
End of trial hole.

General Comments:

1. Pit walls stabla Date: 23/06/2017

2 Strong groundwater inflow from 1.50 to 1.80mbgl. Logged by: AH

3, Evidence of contamination betwaen 0.60 and 1.80mbgl Checked: AH

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Trial Pit Log TPNo: 9

Client: Kirk Homes Itd Sheet: 1of1
Project: Sutton St James Method: Tt tracked excavator
Sampla 3. Vansa Degth
Depth (m) | Type | khim® Description mBGL Legend

Made Ground, brown, slightly gravelly, CLAY . Gravels of fine lo course, angular to sub reunded
brick, concrete and rare plastic.

0.50 0.50

Firm, beceming sofl, blee gray and brown mottled, silty CLAY. Occasional shall fragments. - - -
(Tidal Flat Deposits) < Z =

1.00 1.004- - -

1.80 1.50

End of trial hola.

General Comments:

1. Pit walls stabla Date: 23/06/2017
2. Slight groundwater seepage below 1.60mbgl, Logged by: AH
3 Evidence of plastci fragments from 0,00 to 0.60mbgl Checked: AH

Job Mo: R17053

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773520385




Trial Pit Log TPNo: 10
Client: Kirk Homes Itd Sheet: 1of1
Project: Sutton St James Method: 7t tracked excavator
Sampla 3. Vansa Degth
Depth (m) | Type | ktom® Description mBGL Legend

= Tapsoil, dark brown, slightly sandy. silly CLAY. Live roots to 0.40m. [ 4 S § g 5 S s
: SHI, brown and grey mottied, silly CLAY. . = L =
| 0.50] HSV [100Kpa |(Tidal Flat Deposits) ) . 0.504- = - 2
[ 1.00| HSV |50Kpa [ | = 2
i 1.50| HSV [35Kpa [ 1.50|-
: PEAT Woow oW ow
| Blue grey, very soft, sifty LAY, | .
il {Tidal Flat Depasits) | . = = =
i 2001 HSVY |15Kpa 2.0 - - =
i End of trial hale. L
General Comments:

1. Pit walls stabla Date: 23/06/2017

2. Mo groundwater encountered Logged by: AH

3 Mo visible or offactory evidence of contamination Checked: AH

Job No: R17053

Grange Geo Consulting Ltd, 43 Winchilsea Avenue, Newark, NG24 4AD
Tel: 07773529385
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Grange GeoConsulting Limited Methodology
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RISK ASSESSMENT RATIONALE

The work presented in this report has been carried out in general accordance with recognised best practice as detailed
in guidance documents such as in BS5930:1929 and B510175:2001. Important aspects of the risk assessment process
are transparency and justification. The rationale behind the risk assessments presentad is given in this appendix.

A preliminary nsk assessment is made of both geotechnical and gec-environmental hazards identified at the desk study
stage and confirmed {or amended) at the ground investigation stage. This is based on a simple matrix of probability of
occurrence versus the consequence, as explained below. In the case of geo-environmental hazards, the risk
assessment process proceeds to the next level, the generc risk assessment, in which actual contaminant
concentrations are considered.

Preliminary Risk Assessment (Geotechnical Risk Register)

The preliminary geotechnical risk register is compiled in accordance with the Highways Agency Design Manual for
Roads and Bridges HD/02. This requires an estimation of the probability of an event happening multiplied by the impact
or consequences of that event.  Five levels of probability and impact are given scores and these are multiplied to give
a risk rating and a qualitative risk level is assigned as in Table &, based on the terminology of Clayton (2001).

Table A: Geotechnical Risk Rating

Assessment of Geotechnical Risks (Risk Register)
Probability (P) ImpEEt n Impact in terms Risk Rating (R = | Risk Level
of cost or time (% Pxl)
of construction
cost or time)
Very likely (5) Very High (5) =25% 17 1o 25 Intolerable
Likely (4) High (4) 10 to 25% 13016 Intolerable
Probable (3) Medium (3) 4 to 10% 9to 12 Substantial
Unlikely (2) Low (2) 110 4% i 8 Tolerable
| Megligible {1} Very Low (1) <1% 1t 4 Trivial

Preliminary Risk Assessment (Gecenvironmental Consequences and Probability)

The Preliminary Risk Assessment includes a geo-environmental Hazard Identification, which seeks to list all the
suspected contaminant sources, the receptors that might be harmed by those sources and the pathways via which
the sources might reach the receplors to cause the harm. The source-pathway-receptor concept is known as a pollution
linkage, and only when a linkage is complete is there any possibility of risk of harm arising.

The Hazard Identification evaluates all the possible pollution linkages in tabular form. Professional judgement is then
used to evaluate which of these pollution linkages may be considered as plausible. Plausible poliution linkages are
unacceptable risks in terms of the current contaminated land regime legal framework and require either remediation or
further assessment. These are normally addressed via intrusive ground investigation and the chemical analysis of soil
and water samples.

Where no plausible linkage identified, the linkage is classed as 'no linkage' in the summary table and no further action
is required. If a linkage is plausible, a comparison is made of consequence against probability in general accordance
with the guidance given in CIRIA Report C552 (Rudland ef af 2001). Classification of consequences and probability
are given in CIRIA C552 Tables 6.2 and 6.4, respectively, but there are several inconsistencies in the original Table
6.3, in particular relating to ‘significant harm or significant possibility of significant harm’ (SH/'SPOSH). Consequently,
the table has been updated by Grange Geo in line with current practice and is given in Table B below. Also added are
scores from 1 o 4 for each category.
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The basis of the classification is that 'severe’ and ‘major’ are likely to result in SH/SPOSH as defined by the EPA 1990,
Part 24, with ‘severe’ resuling in acute harm. 'Moderate’ lies below the level of SHISPOSH but above the level of 'no
harm’ as implied by the relevant Generic assessment criterion (GAC, see below). Minor lies below the ‘no harm' level.

Table B: Classification of Consequences of Geoenvironmental Risks

Classification of Consequences for Geoenvironmental Risks

pravious data to) exceed that
indicative of no harm but not
unacceptable intake or contact.

Le. =SVGIGAC but =SH/SPOSH.

Classification Definition Examples
Savere Concentration of contaminants is Human health: short-term {acute) effects likely to result in
(4 points) likely to (or is known from significant harm. E.g. high conc. of cyanide at the surface
previous data to) exceed that of an informal recreational area.
indicative of unacceptable intake
or contact. Planting: complete and rapid die-back of landscaped
areas.
l.e. »=5H/SPOSH, concentrations
are high enough to cause acute Controlled waters: short-term pollution, &.g. major spillage
{short-term) effects. into controlled water,
Buildings etc.: catastrophic damage, e.g. explosion
causing collapse.
Ecosystems: shori-term risk to an ecosystem or organism
farming part of that ecosystem in a designated protectad
area, &.g. by contamination spillage.
Site workers: risk assessment required to determine PPE
and this may involve USEPA Level A, B or C protection,
Major Concentration of contaminants is Human health; long-term (chronic) effects likely to result
(3 points) likely to (or is known from in significant harm. E.g. high conc. of contaminants close
previous data to) exceed that to the surface of a development site,
indicative of unacceptable intake
ar contact. Planting: stressed or dead plants in landscaped areas.
|.e. =SHISPOSH. Controlled waters: pollution of sensitive water resources,
&.g. leaching into major or minor aquifers or rivers.
Buildings etc.: damage renders unsafe (o occupy.
Ecosystems: death of species in an ecosystem in a
designated protected area, e.q. by contamination
spillage.
Site workers: risk assessment reguired to determine PPE
and this may involve USEPA Level B, C or D protection.
Moderate Concentration of contaminants is Human health: harm but probably not significant harm
(2 points) likely to {or is known from unless particularly sensitive individual within the receplor

group. May be aesthetic/olfactory impacts.

Planting: damage o plants in landscaped arsas, e.g.
stunted growth, discoloration,

Controlled waters: pollution of non-sensitive water bodies
&.g. leaching into non-classified groundwater or minor
ditches.

Buildings etc.: damage to sensitive buildings etc.

Ecosystems: minor change in an ecosystem in a
designated protected area, but not significant harm.

Site workers: risk assessment required to determine PPE
and this may involve USEPA Level C or D protection.
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Classification of Consequences for Geoenvironmental Risks

Classification Definition Examples
Minor Concentration of contaminants is Mo measurable effects, but simple PPE required (USEPA
{1 point) likely to (or is known from Level D protection, i.e. overalls, boots, goggles, hard hat),

previous data to) be less than that
indicative of no harm.

lL.e. =SGVIGAC.

CIRIA Table 6.4 is reproduced as Table C below, but also with the addition of scores from 1 to 4. This provides an
estimate of the probability that the event described by the pollution linkage will occur. For example, the likelihood that
pallution of groundwater will accur by leaching of metals into the aquifer.

Table C: Classification of Probability of Geoenvironmental Risks
Classification of Probability of Gecenvironmental Risks

Classification Definition

High There is a pollution linkage and an event that either appears very likely in the short

(4 points) term and almost inevitable over the long term, or there is evidence at the receptor of
harm or pollution.

Medium There is a pollution linkage and all the elements are present and in the right place,

(3 points) which means that it is probable that an event will occur.

Circumstances are such that an event in not inevitable, bul possible in the short term
and likely over the long term.

Low There is a pollution linkage and circumstances are possible under which an event

(2 points) could occur.

However, it is no means certain that even over a longer period such event could take
place, and is less likely in the shorter term.

Unlikely There is a pollution linkage but circumstances are such that it is improbable that an
{1 point) event would occur even in the very long term.

The perceived level of risk for each pathway is then derived from the probability versus consequences matrix, modified
after CIRIA C552 Table 6.5, given in Table D below. The scores are summed accordingly and the result assigned a
risk level by dividing the range between the minimum score of 1 and the maximum score of 16 equally into 5 categories
i.e. 1to <4 is very low risk, 4 to <7 is low risk, 7 to <10 is moderate risk, 10 to =13 is high risk and 13 to 16 is very high

risk.

Table D: Qualitative Risk Level from Consequence and Probability

Conseqguence
h!qdﬂl_’ﬂtﬂ _[2_} Minor (1)

8 = Moderate risk | 4 = Low risk
Moderate risk | & = Low risk 3 = Very low risk
Low (2) wderate risk i 4 = Low risk 2 = Very low risk
Unlikely S o . ” . "
(1) = Low risk 3 =Very low risk | 2 = Very lowrisk | 1="Very low risk
This approach assumes an equivalence between probability and conseguences and ignores the difficulty that can arise
where to probability of occurrence appears to be almost negligible but the consequences are very severe. In such
conditions, there is a degree of subjectivity in assessing the level of risk and it could be low, moderate or high. Such
risks may require specialist consideration beyond the scope of this standard report.

Probability

A description of the classified risks and the likely action required can be determined from Table E.
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Table E: Description of the Classified Risks and Likely Action Required

Description of Classified Risks and Likely Action Required

Very High Risk

A significant pollution linkage, including actual evidence of significant harm or significant
possibility and significant harm, is clearly identifiable at the site (e.g. from visual or
documentary evidence) under current conditions, with potential for legal andfor financial
consequences for the site owner or other Responsible Person. Remediation advisable
based on acule impacts being likely. Immediate action should be considered.

High Risk

A pollution linkage is identifiable at the site under current and future use conditions.
Although likely, there is no obvious actual evidence of significant harm or significant
possibility and significant harm under current conditions. Extent of risk is therefore subject
to confirmation by investigation and risk assessment and most likely to be deemed
significant. Remediation required for redevelopment and may also be required under Part
2A for existing receptors.

Maoderate Risk

A pollution linkage is identifiable al the site under current and future use conditions.
However, it is not likely to be a significant linkage under current conditions. Actual extent of
risk subject to confirmation by additional investigation and risk assessment and most likaly
to lie between no possibility of harm (under current conditions) and significant possibility of
significant harm {under conditions created by new use). Remediation may be required for
redevelopment.

Low risk

Potential pathways and receptors exist but history of contaminative use or site conditions
indicates that contamination is likely to be of limited extent and below the level of no
possibility of harm. Precautionary investigations and risk assessment advisable on change
of use.

Very Low Risk

Mo pollution linkage likely to exist under current or future conditions, Site not capable of
being determined under Part 24 (in accordance with PPS23) where the Local Authority
inspects the site. Mo further action recommended.

Contaminant Analysis of Samples

CLR 8 (Environment Agency 2002b), the DoE Industry Profile documents and 1S010381-5 provide good summaries of

priority pollutants for UK sites. Additionally, the Environment Agency has produced a list of priority pollutants for

ecological risk assessment in a consultation document (Environment Agency 2003a). These documents have been
used, with the findings of the Phase 1 investigation, to scope the analyses of chemicals of potential concern.

Grange Geo considers there 1o be a minimum reguirement for soil chemical analysis, even for Greenfield sites, o
satisfy the 'suitable for use’ criterion of the planning regime. The GACs adopted by Grange Geo for the Site are given

in the following table.

There is no safe acceptable level for asbestos in soils, detect or non-detect is recorded with asbeslos guantification

undertaken on samples found to contain asbestos,




Select -> SOM |

Scenario 1 Residential with Plant
Select -» Uptake

SGV / GAC C45L S4UL
Cyanide 4.6
Arsenic 32 37 7
Barium
Beryllium 51 1.7
Boron 291 290
Cadmium 10 26 11
Chromium 627 910
Chromium VI 4.3 21 B
Copper 2330 2400
Lead 200
Mercury (elemental) 1 1.2
Mercury (inorganic) 170 40
Nickel 130 130
Selenium 350 250
Vanadium 75 410
Zinc 3800 3700
TPH
Benzene 0.33 0.87 0.37
Toluene 610 BE0
Ethyl Benzene 350 260
m/p ¥ylenes 230 310
o Xylenes 250 330
Xylenes 230 310
MTBE
Naphthalene 8.7 13
Acenaphthylene 850 820
Acenaphthene 1000 1100
Fluorene 780 260
Phenanthrene 380 440
Anthracene 9200 11000
Fluoranthene 670 890
Pyrene 1600 2000
Benzolalanthracene 5.9 13
Chrysene 9.3 27
Benzo[b]fluoranthene 7 3.7
Benzo[k]fluoranthene 10 100
Benzola]pyrene 1 5 3
Indeno[123-cd]pyrene 4.2 41
Dibenzo[ah]anthracene 09 0.3
Benzo[ghi]perylene 47 350

Total USEPA 16 PAHs




Aliphatic C5 - C6

Aliphatic C6 - C8

Aliphatic C8 - C10

Aliphatic C10 - C12

Aliphatic C12 - C16

Aliphatic C16 - C21

Aliphatic C21 - C35

Total Aliphatic

Aromatic C5 - C7

Aromatic C7 - 8

Aromatic C8 - C10

Aromatic C10 - 12

Aromatic C12 - C16

Aromatic C16 - C21

Aromatic C21 - C35

Total Aromatic

Total Aliphatic and Aromatic

110
370
110
4490
2300
76000
76000

0.33
610
120
290
570
770

1200

160
530
150
760
4300
110000
110000

300
6E0
190
380
6ED
330
1700
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Appendix E

Contamination Testing Results
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Andrew Hare

Grange Geo Consulting Lid

43 Winchilsea Avenue
Mewark

Motts

MG24 48D

77I7CERTS

: andrew. hare@grangegeo.co.uk

Project / Site name:

Your job number:

Your order number:

Report Issue Number:

Samples Analysed:

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul, Pionierdw 39, 41 -711 Ruda élqska, Poland.

nmantal Science

i2 Analytical Ltd.
7 Woodshots Meadow,

Croxley Green
Business Park,

Watford,
Herts,

WD18 8Y5

t: 01923 225404
fi 01923 237404

e: reception@iZanalytical.com

Analytical Report Number : 17-52806

Replaces Analytical Report Mumber @ 17-52806, issue no, 1

Sutton 5t James

R17053

8 soil samples - 2 water samples

Samples received on:

Samples instructed on:

Analysis completed by:

Report issued on:

Signed: %q’, .

Dr Irma Doyle
Senior Account Manager

26/06/2017

28/06/2017

LOf077 2017

11/07/2017

For & on behalf of i2 Analytical Ltd.

Accredited tests are dafined within the repart, opinions and Interpretations exprassad harein are outside the scope of accreditation.

Standard sample dispasal times, unless otherwise agreed with the labaratory, are :

Excel copies of reports are only valid when accompanied by this PDF certificate.

s0ils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

ashestos - & manths from reparting

Iss No 17-52806-2 Sutton St James R17053
Thizs certificate should not be reproduced, except in full, without the express permission of the labaratory
The resulis included within the report are representative of the samples submitted for analysis.
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MICERTS

Environmeantal Science

Analytical Report Number: 17-52806

Project [ Site name: Sutton 5t James

Lab Sample Number 773644 713645 77364 FrAET FEE]-S)

Sample Reference TP4 TPS TFE TP? Tri0

Sample Number Mone Supplied None Supplied Rone Supplied Nome Suppded Mone Supplied

Depth (m) 0811 0.1 L.ED .20 0.10

Date Sampled 23/06/2017 23/06/2017 23/06/2017 23/06/2017 230062017

Time Taken MNone Supplied None Supplied None Supplied Nene Supphed Mane Supplied

=

A g

Analytical Parameter s g3 E 2
(Sail Analysis) R g: | E8
: -

Stone Comtent i) 0.1 NOME = 0.1 < 0.1 <1 <01 < 0.1
|Muoisture Content i NiA NOME 23 16 EE] 4.9 45
|TuE|I mass of sample received kg 0.001 NOME 1.1 .36 1.0 0.38 0.35

Asbastos in Soil Screen ( Tdentification Name Type N/& | 150 17025 - - Chisatile

Asbestos in Soil Type MNjA | 15017035 | Mob-datected Mek-getected Mot-gdetected Detected MNot-gdetected

Asbestns Quantification (Stage 2) % 0.001 | 150 17035 - - - < 0,001 -

Asbestos Quantification Total Y 0,001 | 150 17035 T = < 0,001

Genoeral Inorganics

- Automated pH Urits HiA MCERTS 8.3 1.4 B.4 7.6 6.3

Amrnoniurm as NH. malk 0.5 MCERTS 55 ~+ 40 + .

Tiotal fitrogen Kﬂhl} miyihg 5 HOME 450 - 2300 - -

Organic Matter B 0.1 MCERTS 2.9 7.9 7.8 3.8 17

iated PAHS

haphthalene kg 0,05 MCERTS = 0.05 < 005 0.17 < (.05 = .05

Acenaphthylens ek 0.05 MCERTS =005 < 0.05 1.0 = 0.05 = .05

.I'I-I:EnaEITLI'u?ﬂE ma g 0.05 MCERTS = (.05 = (.05 .30 < 0.05 < (.05

Fluoremns makg 0.05 MCERTS < 005 < [0.05 1.9 < (.05 < .05
|Fhengathrans mikg 0.05% MCERTS = 0.05 = 0.05 11 0.25 = 0.05
|anthracene miykg 0.05 MCERTS = 0.05 = 005 4.9 = (.05 = 0.05

Fluoranthene kg 0.05 MCERTS < 005 0.29 10 069 0.27

rena kg 0,05 MCERTS =< [.05 026 7.9 .62 0.29

Benzofajanthracens kg 0.5 MCERTS < .05 13 4.2 0.41 0.18

Chrysene mokg 0.05 MCERTS =005 0.16 4.9 0,39 0,17

Benzolbifluaranthens mofkg 0.05 MCERTS = 0,05 0.16 33 0.54 028
|Benza(k)fluaranthene kg 0.05 MCERTS = 0.05 .12 2.4 0.23 0.1a
|eenzoiaioyrena kg 0.05 MCERTS = 0,05 0.15 3.2 0.42 0.16

Indenofl,2 3-cdjpyrens mag kg 0.05 MCEATS < .05 < [1.05 1.5 0.21 = (.05

Déhanz, racens ek 005 | MCERTS < 0.05 < 0.05 0.27 < 0.05 = .05
1Benza(ghi perylens mokg 0.05 MCERTS = 0.05 = 0,06 1.4 0,32 0.18

Total PAH

Soeciated Total EPA-16 PAHs matg | 0.8 | mceaTs | < 0.80 1.37 56.5 4.08 157 I

Heawy Metals [ Metallolds

Arsenic (aqua regia extractable) mg kg 1 MCERTS 6.5 13 15 15 4.8

Cadriium (agua regis extractabie) makg 0.2 MCERTS < 0.2 = 0.2 = 0.2 =0.2 1]

Chromium (hexavalent] kg 4 MCERTS = 4.0 < 4.0 < 4.0 o i = 4.0

Chromium {agua regia extractable) maykg 1 MCERTS 10 21 29 26 13

Copper (aqua regia extractable) ik 1 MCERTS 12 30 93 34 160

Lead Biua reqia extractatie) kg 1 MCEATS 5.2 26 42 30 Q
|Mercury (aqua regia extractabile) matkg 0.3 MCERTS = 0.3 <3 0.3 =< 0.3 04

Nicked (aqua regin extractabhe) makg 1 MCERTS 11 23 21 21 14

Selenism (agues regis extractable) kg 1 MCERTS < 1.0 < 1.0 = 1.0 < 1.0 13

‘anadium (agua regia extractable) kg 1 MCERTS 17 36 33 41 19

Zinc (aqua regia extractable) ey 1 MCERTS 32 77 140 92 530

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-52B06-2 Sutton 5t James R17053
This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory.
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MICERTS

nmantal Science
Analytical Report Number: 17-52806
Project [ Site name: Sutton 5t James
Lab Sample Number 773644 773845 77364 LEEL T Fr3648
Sample Reference TP TPS TP8 TP7 TRi0
Sample Number Mone Supplied None Supplied Rone Supplied Nome Suppded Mone Supplied
Depth (m) 0811 0.1 L.ED .20 0.10
|Date Sampled Z23/06/2017 23062017 23062017 23062017 23/06/2017
Time Taken MNone Supplied Nohe Supplied None Supplied hone Suppiad None Supplied
>
i fc w
Analytical Parameter T E3 B
{Sail Analysis) 7 B .-} EE
e -
Microbiological {Subcontracted)
Total Coliforms mpny A NOME = 242000 > 242000
E. Cali mpniy 1 NOWE 600 1000
Faecal Streptococo g HfA NOME > B000 > B0
Clostridia sy [y HOAE > BOOO - > RO

Iss Mo 17-52806-2 Sutton St James R17053
This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory,
The results included within the report are representative of the samples submitted for analysis.
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MICERTS

Analytical Report Number: 17-52806
Project [ Site name; Sutton 5t James

Enviranms

antal Science

Lab Sample Number 773648 773650 773651
Sample Reference TPh Trd TF3
Sample Number Mone Supplied None Supplied Rone Supplied
Depth (m) 0,60 0.40 0.20
Date Sampled 23/06/2017 23/06/2017 23/06/2017
Time Taken MNone Supplied None Supplied None Supplied

A 'ﬂ’:
Analytical Parameter s g3 E 2
(Sail Analysis) R g: | E8

El

-

Stone Comtent i) 0.1 NOME = 0.1 < 0.1 <1
|Muoisture Content i NiA NOME 14 11 14
ITCE| mass of sample received kg 0.001 NOME 0.87 030 0.35

Asbastis in Soll Soreen ( Tdentification Name Type MNfa | IS0 17035 - -

Asbestos in Sail Type NfA | 150 17035 - Not-detacted Mot-detected

Asbestns Quantification (Stage 2) % 0.001 | 150 17035 - - -

Asbestos Quantification Total Y 0,001 | 150 17035 T =

Genoeral Inorganics

- Automated pH Urits A MCERTS - 7.9 7.8

Amrrenium as NH; maka 0.5 MHLERTS < 0.5 -+ -

Total Mitrogen {Kjedahl} mig b 5 HOBME 3500 - -

Qrganic Mattar % 0.1 MCERTS # 35 6.6

iated PAHS

haphthalene kg 0,05 MCERTS < 0.05 < 0.05

Acenaphthylens ek 0.05 MCERTS = 0.05 = 0.05

.I'I-I:EﬂaEITLI'u?ﬂE ma g 0.05 MCERTS - = (.05 = 0.05

Fluorens makg 0.05 | meeats - < 0,05 < 0.05
|Phensnthrang maig 0.0% MCERTS = = 0.05 < 005
|antiwacens matkg | 0.05 | mceTts < 005 < 0.05

Fluoranthene kg 0.05 MCERTS 045 < 0,05

rens ek 0.05 MCERTS 0.43 < 0.05

Benzofajanthracens kg 0.5 MCERTS - .27 < 0.05

Chrysene mokg 0.05 MCERTS - 0.268 < 0.9

Benzolbifluaranthens mofkg 0.05 MCERTS i 041 < Q.05
Benzolk]fAuoranthene miykg 005 MCERTS 004 < 0.05
|Benzntaipyrens markg | 005 | MCERTS 031 < 0.05

Indenofl,2 3-cdjpyrens mag kg 0.05 MCEATS - (.18 < 0.05

Déhanz, racens ek 005 | MCERTS - < 0.05 < 0.05
1Benza(ghi perylens mokg 0.05 MCERTS ac 0.2 < 005

Total PAH

Speciated Total EPA-16 PAHs Mk 0.6 | mceats | 2.6 < 0.80 |

Heawy Metals [ Metallolds

Arsenic (aqua regia extractable) mg kg 1 MCERTS gt 16 19

Cadriium (agua regis extractabie) makg 0.2 MCERTS - = 0.2 = .2

Chromium (hexavalent] kg 4 MCERTS < 4.0 = 4.0

Chromium {agua regia extractable) maykg 1 MCERTS 25 29

Copper (aqua regia extractable) ik 1 MCERTS - 46 30

Lead Bgua reqia extractatie) kg 1 MCEATS - 37 27
|Mercury (aqua regia extractabile) matkg 0.3 MCERTS - 0.3 0.6

Nicked (aqua regin extractabhe) makg 1 MCERTS ~ 22 28

Selenism (agues regis extractable) kg 1 MCERTS < 1.0 = 1.0

‘anadium (agua regia extractable) kg 1 MCERTS 39 51

Zinc (aqua regia extractable) g 1 MCERTS - 99 73

The results included within the report are representative of the samples submitted for analysis.

Iss No 17-52B06-2 Sutton 5t James R17053
This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory.
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MICERTS

Analytical Report Number: 17-52806
Project [ Site name: Sutton 5t James

wntal Socience

Lab Sample Number 773049 773650 73651
Sample Reference TG TPd TP3
Sample Number Mone Supplied None Supplied Rone Supplied
Depth (m) 0.6 .40 0.20
|Date Sampled 23/06/2017 23/06/2017 23/06/2017
Time Taken Mone Supplied | None Supplied Hone Supplied

=

m E- E w E
Analytical Parameter T E3 gL
{Sail Analysis) 7 B g Ed
El

-
Microbiological {Subcontracted)
Total Coliforms mpny A NOME = 242000
E. Cali mpny 1 NONE 600
Faecal Streptococo g HfA NOME > B000
Clostridia sy [y HOAE > BOOO -

Iss Mo 17-52806-2 Sutton St James R17053
This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory,
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-52806
Project / Site name: Sutton St James
Your Order No:

Certificate of Analysis - Asbestos Quantification

Methods:
Qualitative Analysis

The samples were analysed qualitatively for asbestos by polarising light and dispersion staining as described by the Health and Safety
Executive in HSG 248,

Quantitative Analysis

The analysis was carried out using our documented in-house method ADDG based on HSE Contract Research Report No: 83/1996:
Development and Validation of an analytical method to determine the amount of asbestos in soils and loose aggregates (Davies et al, 1996)
and HSG 248, Our method includes initial examination of the entire representative sample, then fractionation and detailed analysis of each
fraction, with guantification by hand picking and weighing.

The limit of detection (reporting limit) of this method is 0.001 %b.

The method has been validated using samples of at least 100 g, results for samples smaller than this should be interpreted with caution.
Both Qualitative and Quantitative Analyses are UKAS accredited.

Samole Sample | Sample Asbestos Containing Asbestos by hand Total %o

Nu m’I: s Sample ID| Depth | Weight | Material Types Detected | PLM Results | picking/weighing Asbestos in
(m) (g) (ACM) (%) Sample

773647 TP7 0.20 139 Loose Fibres Chrysotile < 0.001 < 0.001

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
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This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory,
The results included within the report are representative of the samples submitted for analysis. Page 6 of 13



Analytical Report Number: 17-52806
Project | Site name: Sutton St James

Arean

mental Science

Lab Sample Number 773652 773653
Sample Reference TPS TrE
Sample Number None Supplied None Supplied
| Depth (m) 2.2 1.80
Date Sampled 23/0B/2017 23062017
Time Taken Hone Supplied | Mone Supplied
™
- ic
Analytical Parameter E T3 E E_
{Water Analysis) 5 % E, z ;
]
General Inorganics
pH oH Units I IS0 17025 1.2 73
Totad Cyanide gl 10 150 17025 < 10 < 10
Fres Cyanide gl 10 T5 17025 < 10 < 10
Sulphate as 50, gl 45 150 17025 333000 FHROOOD
Sulphate as 504 gl 0.045 150 17025 330 TED
Chioride gl 0,15 JIso 17025 7 G40
Fluoride ugfl 50 |150 17025 450 430
Armmaonium &5 NH, wil 15 158 125 330 00
Totad ﬂrggnil: Carbon (TOC) il 0.1 150 17025 704 45.9
Titrats a5 N magl Q.01 IS0 170es 16.8 3.8
Mitrate as MO, il 0.05 |15 10zs 4.3 354
Nitrite a5 N pgdl 1 150 17025 270 B30
Nitrite as MO, bl 5 1500 17025 BT 3000
Hardness - Total mgCaCiay 1 I50 17025 1140 1140
Bromate by [T iyl 0.2 | 150 17025 < (L0032 < L0023
Tatal Phenols
Totad Pheros (monchydric) | won | 10 lisooames] < 10 <10
Speciated PAHs
Maphthalena gl 001|150 17028 < 0.1 < 0.01
Acenaphthylens pgil 001 150 1mes < 0.0 < 0.01
Acenaphthens wgil 0.01 150 1025 = 001 = 0,01
Fluorena pgil 0.01  JIS0 17025 = 001 = 0,01
Phenanthrena il 0.01 IS0 17025 < 001 < 0,01
Anthracens wigl 0.0 15017025 < 0,00 < 0.01
Flugranthems gl .01 1500 17025 = [0 = 001
Pyrene il .08 Jrso 1mas = 0,01 = 001
Benzol#jenthracens pgll 001 150 17025 < 0. < 0L
| Chrysena pgil 001|150 17025 = 0,01 = 0.01
Benzofbflucranthens pafl 0.0F  J150 17025 < 0.01 < 0.01
Berzodk fiuoranthena pigl 001 150017025 < 0.01 = 0.01
Berzo{aipyrens gl 008 JI5017025 < 0.01 = 0.01
Indencl, 2, 3-cdpyrene gl 0.08 HEOINE < 0,0 < 0.1
Dibenaia, hanthracens pgil 0.01 NONE < 001 < 001
Banzo{ghilpendens gl .01 NONE = 001 < 0,01
Total PAH
Tatad EFA-16 PAHS I e 1 oas | wone | = 0.16 < 016
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Analytical Report Number: 17-52806
Project | Site name: Sutton St James

aronmental Science

Lab Sample Number 773652 773653
Sample Reference TPS TrE
Sample Number None Supplied None Supplied
| Depth (m) 220 1.80
Date Sampled 23/0B/2017 23062017
Time Taken Hone Supplied Mone Supglicd

™

- ic

Analytical Parameter E T3 E E_
{Water Analysis) 5 2 E, z ;

]
Heavy Metals | Metallolds
Boron (dissohved ) pgll 10 150 1M 130 220
Calcium _[dissohed) mgl 0.012 )150 17025 40 330
Chromiusm {hexavalent) pafl 5 150 17025 < 5.0 = 5.0
Chromiwm {111} __ugl 1 HONE =10 = 1.0
Tron (dissolved) gyl 0004 150 17025 [N 1] .24
Magnesium {dissaled) mg! 0005 | 150010025 70 a0
Silvier {dissolved) pgil 1 NONE =1.0 = 1.0
Sodium {dissohed) mg1 0.01 ]IS0 17025 120 260
Zinc {total) wgil 0.5 150 1025 11 35
Alurrinism {dissohed) iyl 0001 150 17025 00045 0.0916
Antimany (dissobved) pafl 0.4 150 17025 0.6 13
Arsenic [dissohed) padl 0,15 |150 17025 117 392
Barium (dissalved) gl 006 150 17025 a7 75
Boron (dissolved) gyl 10 150 17025 130 230
Cadmiurn (dissolved) wgdl 002 150 17025 .02 0.03
Calclum_{dissolvad) mgl 0.012 150 17025 340 330
Chromiem {hexavalent) gl 5 1500 170120 <50 < 5.0
Chirerrium (111} pigfl 1 NONE =1.0 = 1.0
Chromium _{disschved) gl 0.2  |150 17025 03 0.5
Cobait {dissolved) gl 0.2 150 17025 0.6 23
Coppes (dissobved) pgil 0.5  |1s01702s 38 15
Tron (dissohed) mgl 0.004 D150 17025 .62 0.24
Lead (dssolved) ugl 0.2 150 1ms =2 0.4
Magnesium (dissobéd) mgl 0.005 ) 150 17025 70 1]
Manganesa [dissohed) il 0.05 IS0 17025 250 g1
IMencury (dissohed) g 0.05  JI50 17025 = 005 0.12
Malybdenum {dissotved) pgd | 005 Jiso imoes .97 15
Mickel [dissotved) paf! 0.5 1500 1025 4.4 12
Sedenium (dessolved ) Pl 0.6 150 1m25 3.6 72
Soufiem {cissoteed) gl 001 150 17025 120 260
Tin [dissohed) gl 0.2 150 17025 0.33 < 020
Vanadium {dissolved) gl 0.2 J1so 170es 0.3 34
Zinc {dissolved) gl 0.5  |isoo7es 8 7.9

L5 = Unsuitable Sample  [/5 = Insufficient Sample
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MICERTS

Analytical Report Number : 17-52806
Project / Site name: Sutton 5t James

* Thess tesoriptions ane only ntended to act a5 a aoss dhedk If sample identities are questioned. The major constibuent of the samgie s intandad ko act with respect Lo MCERTS
validation. The laborabory i sccradibad for sand, day and loam [MCERTS) sail bypes. Data for unsccredibad types of solid should be interpreted with cans,

Stone content of a sampla is caltulafed as the % welght of the stores not paesing & 140 mm saetve, Results ane not comrectad for stone comtant.,

ot | cirmz, | wonet, | oennm) |sampie Description
77308 TP4 Nona Suppiied 0.80 Brivan sandy clay with granvel,
773645 LT None Suppied 0.10 Brown loam and day with gravel and vegetation,
773646 TPE Nore Supplied 1.E0 Grey clay and sand with vegetation.
773647 TRY Nore Suppiied 0.20 Brown loam and day with gravel and vegetation.
771648 TELD More Supplied 0.10 Brown clay and loam with wegetalion.
77364 ] Nona Suppiied QLB Brown loam and sand with vegelation,
773650 TPY Nona Suppliied 0.40 Bronwn loam and sand with gravsl
773651 TP3 Nore Suppied 0.20 Brown clay and koam with vegetation.
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MICERTS

Analytical Report Number : 17-52806
Project / Site name: Sutton 5t James
‘Waber matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water {GW) Process Water {Prin)

Metals in sod by ICP-0ES

dhigestion followed by ICP-0FS,

Mathods for the Determination of Metals in
Soll,

" " Method Wet J Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference R Arabpais Etabix
Smmonium as NH4 in sod Determéination of Ammonium//Ammonia) In-house method based on Examination of LoEz-PL W MCERTS
Amnonaacal Nrogen by the colorimetric ‘Water and Westewater 20th Edition;
salicylate/nitroprusside method, 10:1 water Clesceri, Greenbarg & Eaton
extraction.
Ammaonium as NH4 in water Determination of Armmonium/ Ammonia) In-house method based on Examination of LoEz-FL w IS0 17025
Arvmionsacal Nrogen by the colorimetric ‘Water and Wastewater 20th Edition;
salicylate/nitroprusside method.  Accredited Clescen, Greenberg & Eaton
matrices SW, GW, PW.
Ashestns dentification in soil Asbestos [dentification with the use of polarised In house method based on HSG 248 AOD1-PL o 150 17025
light rricroscopy In conjunction with disperion
staining techniques.,
Asbestos Quantification - Gravimetric |Asbestos quantification by grevimetric method - in JHSE Report No: 8371996, HSG 248, HSG AODE-PL o 150 19025
ouse methad based on references, 264 B SCA Blue Book (draft),
|Boran in water Determénation of boron in water by acddification In-house method based on MEWAM LOF3-PL W 150 17025
fdlowed by ICP-0ES, Accredited matrices: SW PW
G
Bromate in Water Determination of bromate in waters based on ion |In house method based on Standard LOoE-FL w IS0 17025
chromatography. Accredited matrices GW, PW, Mathods for the Analysis of Water and
S ‘Waste Water, method 4500
Chioride in water Determination of Chloride colorimetncally by In house based on MEWAM Method 15BN LOo&z2-PL w 150 17025
discrete analyser. 0117516260, Accredited matrices: SW, PW,
G,
Clostmadia in soil Suboon o Stanstead |Clostridia in Soils - Subcontracted Analysis Subcontracted Analyss - See Attached o HONE
Labs Subcon Repart,
Cr {111} in werter In-house method by calculation from totaf Crand | In-house method by caloulation Load-pPL L RONE
Cr VL
JE. Coli in soil Subcon Stansted Labs | E.Coli in Soil - Subcontracted Analysis Subcontracted Analyss - See Atached w RONE
Sulncon Repart,
|Faacal Septococo in soll Suboon Faecal Streptococd in Sof - Subcontracted Analysis | Subcontracted Analyss - See Attached W NONE
Starsted Subcon Report,
JFluoride in water Detarmination of fluonide in water by 1:1 ratio with |In-house method based on Use of Total LOE3-PL W IS 17025
a huffer solution Millowed by Ton Selective Tomic Strength Adjustrent Bulter for
Electrode. Accredited matrices: SW, PW, GW, Blectrode Determination”
Free oyanide i water Determénation of free cyanide by distillation In-house method based on Examination of LO&3-PL w 150 17025
fellowed by colorimetry. Accredited matrices SW, | Water and Westewater 20th Edition:
G, FW, Clesceri, Greenbarg & Eaton (Skalar)
Hexavalent chromium in soil Debermanation of hexavabent chromium in soil by | In-house method LOa3-PL w MIERTS
extraction in water then by acidification, addition of
1,5 diphanyicarbazide followed by colorimetry,
Hexavalent chromium in water Determination of hexavabznt chromium in water by |In-house method by continuous flow LO&0-FL W 150 17025
acidification, addition of 1,5 diphenylcarbazide analyser. Accredited Matricas SW, GW, PW.
followed by colorimetry,
Kjeldahl nitrogen in soi Determénation of total nitrogen using the Kpaldahd- |In house method based oo BS 7755- LOET-PL o RONE
digestion method and colorimetric deferrmination,  |3.7:1995 &
Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 LoE8-PL o MCERTS

This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory,
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MICERTS

1l al Science
Analytical Report Number : 17-52806
Project { Site name: Sutton 5t James
‘Waber matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water {GW) Process Water {Prin)
" " Method Wet J Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference R Arabpais Etabix
Mutals in wiater by ICP-MS {dissobead) | Determination of metals in water by addification | In-house method based on LUSERS Misthod Lo2-FL w 150 17025
followed by ICP-M5. Accredited Matrices: SW, W, [8020 & 200.8 “for the determination of
W ewcept B=5W,GW, Hg=5W,FW, Al=5W W trace elernents in water by ICP-MS,
Mitals in water by ICP-DES Determination of metals in water by acdification | In-house method based on MEWAM 2006 LOF3-PL W 150 17025
(dimsoived) followed by ICP-0ES. Accredited Matrices SW, Mathods for the Determination of Metals in
GW, PW, Privg. (), Cu,Fe.Zn) Sail
Moisture Conbent Maisture content, determined gravimetmcally, In-house method based on B51377 Part 2, | LOL5-LE/FL w NONE
1990, Chernical and Electrochemical Tests
Manohydric phenols in water Determination of phenols in water by continuows [ In-house method based on Examination of Lo=d-pL L 150 17025
fuow analyser. Aocredited matrices: SW PW GW Water and Wastewater 20¢th Edition:
Clesoen, Greenberg & Eatom (skalar)
Mitrate as N in water Daetermmmation of nitrate by reaction with sodivm | In-house method based on Examination of LO7E-FL w 150 17025
=alicylate and colorimetry. Accredited matnices SW, | Water and Wastewatem & Polish Standard
GW, P, Method PN-02/C-04579.04,
Mitrate in water Determimation of nitrate by reaction with sodium | In-house method based on Examination of LO7E-PL w 150 17025
salicylate and colorimetry. Accredited matrices SW, | Water and Wastewatern & Polish Standard
GW, PW Method PN-82/C-04579.0d,
Mitriter a5 N in water Determanation of nitrite in waker by addition of In-house method based on Examination of LoE2-FL w 150 17025
sulphanilamide and NED followed by discrete ‘Water and Wastewater 20th Edition:
analyser [colorimetry), Accredited matrices 5W, Clesoer, Greenberg & Eaton
W, P
Mitrite in water Determination of nitrite in water by addition of In-house method based on Examination of LoE2-PL w 150 17025
sulphanilamide and NED followed by discrete Water and Wastewater 20¢th Edition:
analyser [colorimetry) Accredited matrices 5W, Clesoer, Greenbearg & Eaton
W, PW,
Cirgganic matter (Automated) in soil Debermanation of arganic matter in soil by oxidising |B51377 Part 3, 1990, Chemécal and Loa-pL o MCERTS
with potassium dichromate followed by titration Electrochemical Tests™"
with- iron {11} suiphate,
pH at 2000 in water (automated) Debarmination of pH in water foliowed by In-house method based on BS1377 Part 3, Loga-pL w 150 17025
ebactromatric messurement. 19490, Chemical and Electrochemical Tests
pH in soil (automated) Duztermanation of pH n soil by addition of water In-house method based on BS1377 Part 3, LoEa-PL o MCERTS
followed by automnated electrometric 1990, Chernical and Electrochemical Tests
measurerment,
Speciated EPA-16 PAHs in soil Determanation of PAH compownds in sol by In-house method based on USEPA 8270 LDE4-PL o MCERTS
extraction in dechioromethane and haxane foliowed
by GC-MS with the use of swrogate and internal
standarnds,
Speciated ERA-16 PAHS in water Determanation of PAH compounds in water by In-house method based on USERS B270 LO1028-FL w KONE
extraction In dichioromethane followed by GC-MS
with the use of surrogabe and internal standards,
Accredited matrices: SW P GW
Stones content of soil ‘Standard preparation for all samples unless In-house method based on British Standard | LO15-UR/FL L+ RONE
othansise detailed. Gravimetric determinaton of Mathods and MCERTS regusements.
stona > L0 mm as % dry weight,
Sulphate in water Determanation of sulphate i waber by acidfication | In-house method based on MEWAM 2006 LOF3-PL w 150 17025
followed by 1ICP-0ES.  Accredited matrices: SW Mathods for the Determination of Metals in
P GW, PR, Soil,
Total Califorms Biokgy in soil Subcon | Total Coliforms in Soil - Subcontracted Anatysis Subcontracted Analyss - See Attached w NONE
Stansted La Suhoon Report.
Tokal cyanide in water Determination of total cyanide by distillation In-house method based on Examination of LoS0-pL w 150 17025

followed by colorimetry. Accredited matrioas: SW
P GW

‘Water and Wastewater 20th Edition:
Clesoen, Greenberg & Eaton (Skalar)

This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory,
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MICERTS

ntal Soience
Analytical Report Number : 17-52806
Project { Site name: Sutton 5t James
‘Waber matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water {GW) Process Water {Prin)
" 1 Method Wat J Dy Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference SRR .:ml-,-:i? Bidia
Tokal Hardness of waler Deterrmination of hardness in wabers by calculation | In-house method based on Examination of L5 -FL w 150 17025
from caloum and magresium. Accredited Matrices |Water and Wastewater 20th Edition:
S, GW, PW, Clesoen, Greenberg & Eaton
Detarmination of dissohved organic carbon inkwater | In-house method based on Examination of LOG7-PL W 150 17025

Tokal crganic carbon in waber

by TOC/DOC NDIR analyser,

‘Water and Wastewater 20th Edition;
Clescen, Greenberg & Eaton

For method numbers ending in UK analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending In "PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are exprassed on a dry weight basis, Where analysis is carried out on as-received the results obtained are multiplied by a moistura
correction factor that is determined gravimetrically using the moksture content which Is carried out at @ maximum of 300C.

This cerificate should not be reproduced, excepl in full, without the express permission of the laboratory,
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