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1. INTRODUCTION

Ground Solutions Group Ltd (GSG) was commissioned by Rail Property Ltd (RP) on
27 July 1998 to undertake a preliminary contamination and geotechnical survey of a further
nine sites in England. This report details the work undertaken for Site 16 - Halstead Road,
Colchester.

The scope of works includes a desk study and intrusive investigation. The proposed end
use of the site is not known at this stage. However, the work has been implemented to be
consistent with the requirements of an "initial assessment" and "basic investigation", as
outlined in the National House Building Council’s (NHBC) Standards, Chapter 4.1, entitled
"Land Quality - managing ground conditions” (April 1998).

2. SITE LOCATION AND LAYOUT

The site is located approximately 0.5 km north of Stanway and 5 km west of Colchester
town centre. The site is centred on approximate Ordnance Survey National Grid Reference
TL 953 254, as shown on Figure 1. It comprises a triangular shaped plot of land, with the
longest boundary some 275 m in length. It occupies an area of some 1.7 hectares.

The site is currently occupied as follows (Figure 2):

. Access to the site is gained off Iron Latch Lane, an unsurfaced track, off Halstead
Road.
. An area of land, ranging between approximately 10 and 20 m wide, adjacent to Iron

Latch Lane, is covered by mature oak trees. A small brick bui@ébund is located
near the site entrance in the southern part of this area.

. The rest of the site is relatively level and approximately 4 to 6 m below that of the
eastern part of the site and Halstead Road. The differences in elevation between
this area of the site and the surrounding land are defined by cut slopes along the
southern boundary and the eastern and western parts of the site. Access to the
western part of the site is gained via a ramp supported with a retaining wall along
the downside edge. The northern boundary of the site is defined by a railway line

in cutting.
. Mature trees cover the slope along the southern site boundary.
. Most of the western part of the site is covered by shrubs (particularly buddleia) and

low vegetation. Two triangular shaped areas in the central area and a narrow strip
of land along the northern boundary are occupied by mature trees (including willow,
silver birch and alder).

The wooded areas are approximately 0.5 m higher than that of the surrounding
area.

q \gsgirep\d44155_16Mext wpSiach (14 septernber 1998) -1-
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. Two pond/marsh areas were observed near to the northern site boundary. The
western corner of the site was also relatively marshy. There was evidence that the
strip of land adjacent to the northern boundary sometimes becomes inundated with
water.

At the eastern end of the site the surface soils are exposed whilst in the west mainly ash and
clinker or coarse gravel are found in the surface. There was no evidence of any fly tipping.

A 6 ft high chain link fence delineates the eastern and southern boundary of the site. It
appears to be relatively old. A pair of metal framed gates covered with wire mesh secure
the site entrance. The north boundary of the site is not secured.

A number of discs, possibly containing asbestos, 0.6 m in diameter, were seen across the
site. These may be brake discs from railway rolling stock. Those observed showed little
sign of wear.

The site boundary is defined and surrounded by the following features:

to the north by a main railway line in a cutting and then woodland;
to the east by Iron Latch Lane and then residential properties in the south and a
field to the north;
to the south by Halstead Road and then residential properties;
to the west of the site Halstead Road passes over the railway on a bridge;
. beyond the northern corner Iron Latch Lane passes over the railway on a bridge.

GEOLOGY, GROUNDWATER AND SURFACE WATER
GEOLOGY

Reference to the British Geological Survey 1 : 50,000 scale geological map of the area,
Sheet 224 (Colchester) indicates that the site is underlain by alluvial deposits over London
Clay.

The alluvial deposits are likely to be associated with the River Colne and are essentially
composed of sands, gravels and clay.

London Clay is essentially an over-consolidated stiff and very dark grey or ’blue’ fissured
clay which, when weathered, softens and alters to become brown and locally grey in colour.
Characteristic of the London Clay are septaria, or concretions of argillaceous limestone,
which occur as layers of nodules. Iron pyrite and selenite crystals (a form of gypsum) can
occur throughout.
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3.2

3.3

GROUNDWATER

Reference was made to the Environment Agency’s 1 : 100,000 scale Groundwater
Vulnerability Map Sheet 33 - East Suffolk. This classifies the strata underlying the site as
a minor aquifer, ie a variably permeable formation which does not produce sufficient
quantities of ground water for abstraction, but is important in maintaining local supplies and
supplying base flow to rivers.

The soils are indicated to be of high leaching potential, however this is a worst case
classification due to the sparse data available for urban areas.

SURFACE WATER

The River Colne is located approximately 1 km north east of the site. A tributary to the
River Colne is located approximately 750 m north west of the site. A large reservoir
known as Abberton Reservoir is located approximately 6 km south west of the site.

The Environment Agency’s General Quality Assessment Scheme provides a measure of both
chemical and biological water quality for rivers and canals in England and Wales. One of
six grades A to F (lower case for biological water quality) is allocated.

The scheme does not extend to minor watercourses such as the tributary to Colne to the
northwest of the site.

On the basis of 1995 data the chemical and biological quality of the River Colne in the
vicinity of the site is as follows:

WATER QUALITY GRADE
Chemical B - Good
Biological b - Good
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4. SITE HISTORY

A map search was carried out for the site and extracts of the following Ordnance Survey
Maps were obtained:

YEAR SCALE SHEET REFERENCE
1897 6" to 1 mile 27 NW/SW
1920 6" to 1 mile 37 NW
1938 6" to 1 mile 37T NW
1958 1: 10,560 TL 92 NW
1958 1:10,560 TL 92 NE
1968 1:10,560 TL 92 NW
1968 1:10,000 TL 92 NE
1975 1: 10,000 TL 92 NW
1980 1: 10,000 TL 92 NE
1990 1:10,000 TL 92 NE

These are presented in Appendix 1 and the relevant historical details are summarised as
follows:

1897 The site is shown to comprise marshy open ground. The site is bound to the north
by the "Great Eastern Railway", to the east by a track/road marked "Iron Latch
Lane" and to the south by an unmarked road. The surrounding land is open ground
which was probably used for agriculture (given the proximity of several farms). A
small gravel pit is shown to be located approximately 700 m to the south of the site.

1920 A railway sidings is shown to be located on the site and a railway spur on the open
ground to the north. More than a dozen elongated buildings (probably agricultural),
are shown to be located on the former open ground to the east of "Cherry Tree
Farm" located to the south of the site. A small residential/amenity development is
also shown adjacent to the "Gravel Pit". A larger gravel extraction is shown
approximately 750 m to the south east.

1938 No substantial changes to the site are shown. A series of elongated buildings are
shown on the former open ground immediately to the south of the site. These are
likely to have served some agricultural function.

1958 Residential properties are now shown to be located on the ground formerly occupied
by agricultural buildings immediately to the south of the site. The land to the west
of the site is generally shown to comprise open ground which was also likely to
have been used for agriculture.

q \gsg\rep\a4155 16\text wpSlach (14 september 1998) -4-
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1968 Redevelopment/extension of the railway siding on the site is shown. Two small
buildings and storage bays are also shown. The site is marked "Stanway Depot".
A substantial residential development is now shown in the vicinity of the south east
of the site. The railway sidings which occupied the ground to the north of the site
are shown to have been dismantled.

1975 A major road marked "A12(T)" is shown to be located in an underpass to the south
-1980 of the residential properties fronting onto Halstead Road located to the south of the
site and orientated in an approximate east to west direction.

No further substantial changes to the site are shown on the 1980 map.

1990 No substantial changes to the site or the area in the vicinity of the site are shown.

INTRUSIVE INVESTIGATION
SITE WORKS

Nine trial pits (TP1 to TP9) were excavated by a back acting excavator on 28 July 1998
under the supervision of an Engineer from GSG (see Figure 2 for locations). The
soils/materials encountered were logged and representative samples recovered for chemical
analysis.

Shear vane tests were undertaken in cohesive soils in order to assess undrained shear
strength, the results of which are recorded on the trial pit logs (Appendix 2). Where
granular soils were encountered a Mackintosh Probe was utilised to give a relative
strength/density profile. The results of these tests are presented graphically in Appendix 3.

A limited spike survey was also undertaken comprising monitoring of soil gases within spike
holes up to 1 m deep, formed using an impact searcher bar at locations P1 to P15. The
resultant voids were monitored for concentrations of carbon dioxide, methane and oxygen
using portable equipment. The results of the spike survey are tabulated in Appendix 4.

SUMMARY OF GROUND CONDITIONS

The area under investigation is underlain by a layer of Made Ground of variable thickness.
The preliminary investigation found the fill to be generally underlain by sands and gravels
which in turn are underlain by London Clay.

The Made Ground was essentially granular in nature although in TP3 and TP5 topsoil and
vegetation was present. The Made Ground was found to vary in thickness between 0.15 m
and 0.4 m.

The sands and gravels encountered are of glacial origin and were proved in TP1, TP2, TP5
and TP7 where the thickness varied between 0.2 m and 1.8 m. In TP8 and TP9 which were
approximately 5 m above the local ground level, sands and gravels were proved to the full
depth of the trial pits. Mackintosh Probe results indicate these granular soils were medium
to medium dense. No natural sands and gravels were encountered in TP3, TP4 or TP6.

GWG

b (14 scptember 1998) '5‘ GBOUND SOLUTIONS GROUP



Rail Property Limited Site 16 - Halstead Road, Colchester

Preliminary Contamination and Geotechnical Survey

5.3

The London Clay appears to be very slightly weathered at the interface with the sands and
gravels (orange discolouration) although in situ hand shear vane tests recorded average
undrained shear strengths of between 80 kN/m’ and 90 kN/m?. Average undrained shear
strength increased with depth (140 kN/m’ was recorded in TP4 at a depth of 2 m).

Groundwater was encountered in TP2 (slow ingress) and TP5 (fast ingress) at depths of
0.8 m and 1.8 m respectively, although it is likely these are caused by perched water.

ANALYTICAL WORKS

The samples were screened for the presence of volatile hydrocarbons using a portable flame
ionisation detector (FID) on returning to the laboratory. The results are recorded on the
Trial Pit Logs (Appendix 2).

Thirteen of the samples recovered were selected for chemical analysis which was undertaken
by Environmental Analysis Ltd, Hastings. All samples were analysed for the key
contaminants considered most likely to be present on a former railway goods yard. With
reference to the Department of the Environment’s Industry Profile on Railway Land (1995),
the following types of contaminants may be associated with the type of land under
investigation:

. metals, sulfates and polyaromatic hydrocarbons (PAHs) in ash ballast;
fuel oil, lubricating oils and greases for maintenance of rolling stock;
. asbestos as roofing or cladding, or from lagging pipework.

The analytical suite used therefore comprises:

toxic metals - arsenic, cadmium, chromium, lead, mercury;
phytotoxic metals - water soluble boron, copper, nickel, zinc;

water soluble sulfate;

pH;

organics - total petroleum hydrocarbons (TPH), mineral oils and

polyaromatic hydrocarbons (PAH).

Samples were only scheduled for asbestos screening if visual evidence of asbestos was noted
during the site works.

The analytical results are tabulated in Appendix 5.

GWG
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PRELIMINARY ASSESSMENT
GROUND CONTAMINATION

The limited guidance, in the form of ICRCL 59/83, available in the UK to assess
contaminated land, addresses threshold trigger concentrations for a small range of metals
for "domestic gardens, allotments, parks, playing fields, open space" end uses, and
threshold and action trigger concentrations for a range of contaminants typically associated
with old town gasworks for a wider range of end uses including "buildings and hard cover".
Also this guidance only assesses soil quality and does not address impacts to the aquatic
environment.

The Dutch contaminated land assessment criteria comprise two trigger levels. Target values
are intended to indicate a level implying negligible toxicological and ecotoxicological risk.
Intervention values provide a framework for the determination of serious contamination.
They are based on human toxicological and ecotoxicological data, and indicate the
concentration levels of contaminants in soil, sediments and groundwater above which the
functional quality of these for humans, plants and animals will be severely diminished. The
Dutch guidelines are based on soils with 10% organic matter and 25% clay content. In the
Netherlands, if intervention values are exceeded then remediation is required. A further site
specific risk assessment is then undertaken to determine whether remediation is required
immediately or in the future.

The Dutch approach differs from that set out in ICRCL, in that it aims to achieve
"multifunctionality" (ie clean up for any future use). Whereas, ICRCL and the basis of the
draft contaminated land legislation being prepared in the UK is clean up for the immediate
proposed end use.

The following samples recorded elevated levels of toxic (to humans) metals with reference
to ICRCL 59/83 threshold trigger concentrations:

) The concentration of arsenic in the majority of samples exceed the ICRCL threshold
trigger concentration of 10 mg/kg for "domestic gardens and allotments".
However, this value is considered excessively stringent. In the Greater London
Council (GLC) contaminated soil classification systems, although designed for waste
assessment a concentration of up to 30 mg/kg would be considered typical of
uncontaminated soil. Only sample TP3 0.4 m (34.7 mg/kg) exceeded this value.
However, the concentration of arsenic in TP3 0.4 m is not considered significantly
elevated when compared to the Dutch soil intervention value of 55 mg/kg, and is
less than the ICRCL threshold trigger concentration of 40 mg/kg for "parks, playing
fields and open space". The concentrations of arsenic in all samples are not
considered to pose a significant risk to human health, nor are they considered to be
prejudicial to the redevelopment of the site for sensitive end uses.
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. The concentration of cadmium in samples TP2 0.1 m (3.5 mg/kg), TP3 0.4 m
(4.7 mg/kg), TP3 0.8 m (4.1 mg/kg), TP4 0.20 m (3.5 mg/kg), TP5 0.5 m
(4.6 mg/kg) and TP6 0.9 m (4.0 mg/kg) exceed the ICRCL threshold trigger
concentration of 3 mg/kg for "domestic gardens and allotments", but not the
threshold trigger concentration of 15 mg/kg for "parks, playing fields and open
space"” or the Dutch soil intervention value of 12 mg/kg. It is therefore considered
that the concentrations of cadmium in all samples are not prejudicial to sensitive end
uses.

. The concentration of all the other toxic (to humans) heavy metals detailed in ICRCL
59/83, ie chromium, lead, mercury and selenium were all below the respective
threshold trigger concentrations detailed for "domestic gardens and allotments".

The levels of potentially toxic (to humans) heavy metals encountered across the site are
therefore not considered to comprise a risk to human health nor be prejudicial to sensitive
end uses such as residential development.

With the exception of copper in several samples and zinc in one sample the concentration
of phytotoxic metals; copper, nickel, zinc and water soluble boron were all below the
respective JCRCL threshold trigger concentrations for any uses where plants are grown.
The highest concentration of copper determined was sample TP3 0.4 m (221 mg/kg).
Whilst this exceeds the ICRCL threshold trigger concentration of 130 mg/kg it lies within
the normal range in soils (2 - 250 mg/kg, Bowen, 1979). It was also noted that the
plant/trees in the vicinity of TP3 were healthy and thriving.

The concentration of zinc in sample TP5 0.10 m (713 mg/kg) is substantially greater than
the ICRCL threshold trigger concentration of 300 mg/kg. It is, however, an isolated
example and not representative of the zinc levels across the rest of the site (all the other
samples contained less than 300 mg/kg). The elevated level of zinc is likely to be due to
the large quantity of ash and clinker in the material sampled. Given the pH determined for
the sample (5.8) it is considered that these levels may pose a slight risk to the health of
sensitive species such as vegetable crops (metals tend to be more soluble and therefore
available for root uptake in certain acidic soils).

The acidity of all samples analysed was above the ICRCL lower threshold trigger value of
pH 5.

The levels of water soluble sulfate determined were all low (< 1.2 g/l). On this basis the
guidance provided in Building Research Digest 363 (July 1991) characterises the site as
Class 1. With respect to the use of buried concrete, however, given that the site contains
made ground the guidance recommends this classification should be advanced by one Class
to Class 2.

The levels of volatile hydrocarbons recorded during the sample screening with the FID were
all low and consistent with typical background levels.

The concentrations of mineral oils (which are indicative of lubricating oils and other heavier
hydrocarbons) and TPHs were all low (less than or approaching the detection limits of the
analytical technique used).
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Levels of polyaromatic hydrocarbons (PAHs) were all less than the ICRCL threshold trigger
value of 50 mg/kg for "domestic gardens, allotments and play areas".

No visible evidence of asbestos was noted during the course of the site works.

Levels of methane recorded during the monitoring of soil gases for the spike survey were
all low (< 1% by volume) and consistent with normal background levels. Levels of carbon
dioxide recorded were also low with the highest concentration recorded being 1.0% by
volume for P7 and P15. Reference to the Building Research Establishment Report 212
entitled "Construction of Buildings on Gas Contaminated Land" was made. This document
states that for situations where carbon dioxide is present in soil gases at concentrations
greater than 1.5% by volume, gas protection measures should be considered. For situations
where carbon dioxide is present in soil gases at concentrations greater than 5% by volume,
or methane concentrations are in excess of 1% by volume, gas protection measures are
required.

The levels of methane and carbon dioxide present in the soil gas on site are not considered
to pose a significant risk to any future development.

GROUND ENGINEERING

The ground conditions encountered beneath the site are detailed in Section 5.2. However
in summary the site was underlain by a variable thickness of Made Ground overlying
Glacial Sand and Gravel deposits which are overlying London Clay. Groundwater was
encountered in TP2 and TPS although in both Trial Pits this may be due to perched water
tables.

The Made Ground is considered to be an unsuitable strata for founding in due to variable
strength/consolidation characteristics potentially giving rise to significant differential
settlement. For domestic/light industrial use the sand and gravel deposits may provide
suitable bearing strata. However, foundations formed at the same elevation in different soil
types should be avoided due to potential differential settlement.

The London Clay encountered on this site would be suitable for founding in. Over much
of the site shallow foundations, including strip, pad or trench fill would be appropriate
(subject to groundwater control). Typically, the net safe bearing capacity of London clay
is in the region of 100 kN/m? at depths between 1 m and 3 m.

History has shown that cuttings in over-consolidated clays become less stable with age
therefore other considerations apply to any development built close to the crest of the cut.
Further loading may induce instability and result in slope stability failure.

Without further information it is unwise to make recommendations concerning outline
foundation design close to the top of the cut. Additional site work may be required to
obtain the necessary information needed to assess the stability of the slope. It is possible
that piling would be required or an area close to the top of the cut may need to be left
undeveloped.

GCWG
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Further work required to design a suitable detailed foundation solution may comprise:

e A limited number of boreholes for geotechnical purposes;
¢ Dynamic Probing to supplement borehole information;
* Piezometer installations to monitor pore pressures close to the cutting.

CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations which may be drawn from the assessment of data
gained from the preliminary contamination and geotechnical survey of Site 16 - Halstead
Road, Colchester, are as follows:

. Historical maps show that the site was occupied by a railway sidings between 1920
and 1990. From the late 1960s the site was marked "Stanway Depot" which
suggests it may have been used for storage/maintenance operations. The
surrounding land has largely been used for agriculture which has gradually been
redeveloped to residential/amenity uses.

. Made ground which was generally granular in nature, was encountered at
thicknesses Sands, gravels and between 0.15 and 0.4 m.

° Sands, gravels and London Clay were encountered beneath the made ground.

. Generally the levels of toxic (to humans) heavy metals, phytotoxic metals and
hydrocarbons found were low. Slightly elevated levels of some phytotoxic metals
were encountered which may pose a slight health risk to sensitive plant species such
as vegetable crops. However, leachate testing will be necessary to determine the
magnitude of this risk. Depending on the results of this testing, limited remedial
measures may be required if residential housing with domestic gardens is proposed.

o Levels of both methane and carbon dioxide recorded during the spike survey were
low. It is therefore unlikely that gas protection measures will need to be
incorporated in buildings constructed on the site.

o Based on the data available the site should be classified as Class 2 with respect to
the guidance given in BRE Digest 363 and the specification for concrete used in
buried structures.

) Over the majority of the site the underlying London Clay would provide a suitable
bearing strata for founding upon. Therefore strip, pad or trench fill type
foundations would be feasible across most of the site. However, close to the top
of the cutting, slope stability becomes a consideration as further loading could result
in either a shallow or a deep seated slope failure. Piling or leaving an area at the
top of the railway cutting undeveloped may be appropriate in this area of the site.
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