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1 INTRODUCTION

1.1 Background

Moray Council Environmental Health Section was instructed by Moray Council Estates Section to
undertake a preliminary contamination assessment for an area of land within the former Portessie
Station site, Portessie, hereafter referred to as the ‘site’ or ‘subject site’. The site is currently owned
by Moray Council but is being considered for sale. As part of this process, a review was required of
the site history and existing information to assess the potential risk associated with contamination
from previous uses of the land and surrounding area. The aim of the assessment is to define the
level of information required for the site to be “Sold with Information” in accordance with Test 3 of
the Statutory Guidance on Part IIA of the Environmental Protection Act”.

1.2 Scope of Works

The assessment comprises a desk study and site reconnaissance to identify potential contaminative
uses of the site and to assess the risks to human health and the environment. The assessment
includes the following:

e review of published data to provide information on the site’s environmental setting;

e review of historical maps, historical aerial photographs and Council archives to identify the
land use history of the site;

e sjte reconnaissance to record the current condition of the site; and

e assessment of information on previous uses to determine potential for contamination and
risks posed to future users of the site and the environment in the context of Part IIA of the
Environmental Protection Act 1990.

1
Environmental Protection Act 1990: Part IIA Contaminated Land Statutory Guidance: Edition 2. May 2006, Paper SE/2006/44.
Portessie Station 1
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2 SITE DESCRIPTION
21 Location and Layout
The site is an area of roughly 6,000 square metres located adjacent to the U66L unclassified
Portessie to Loanhead Road. The National Grid Reference for the centre of the site is 344500
866500.
The site consists predominantly of an area of dense vegetation. A metalled road, which is called
Station Road in the west narrowing to a cycle track and footpath in the east, is located on the
northwestern edge of the site. An area of grass is located to the north of the cycle track in the
northeast of the site.
The site lies on a generally flat area at around 30 metres above sea level. Immediately to the north
of the northeast of the site, the land slopes steeply downward. The Moray Firth is 150 metres to
the north.
Appendix A contains a plan showing the location of the site. Photographs of the site are included in
Appendix B.
The surrounding land use is as follows.
e Southeast — agricultural land, extending to 300 metres from the site;
e East and Northeast — unused woodland and heathland with a footpath/cycle track running
though it;
e Northwest — residential properties on Station Road, beyond which are further residential
areas of Portessie and unused steeply sloping ground;
e West — a minor road beyond which is a further area of unused ground with a
footpath/cycle track.
2.2 Environmental Setting
2.2.1 Geology
British Geological Survey data show the uppermost strata beneath the site to be drift of Devensian
Till, consisting of a heterogeneous mixture of clay, sand, gravel, and boulders. The steep slope
immediately to the north of the site is the late glacial cliff line, with raised beach deposits at its
foot.
The drift deposits are underlain by bedrock of the Cullen Quartzite Formation.
Portessie Station 2
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2.2.2 Hydrogeology
The Till deposits are classified as Not a Significant Aquifer. The quartzite is classified as having
Fracture Flow with Very Low Productivity.
Groundwater Vulnerability is mapped as Class 4a (Vulnerable to those pollutants not readily
adsorbed or transformed).
The SEPA website (https://www.sepa.org.uk/data-visualisation/water-classification-hub/) shows
the site groundwater to be part of the Cullen groundwater body, which in 2017 was classified as
‘good’ for overall status.
There are no recorded groundwater abstractions within 500 metres of the site.

2.2.3  Hydrology
The nearest surface water shown on the 1:25,000 Ordnance Survey map is a drainage ditch
immediately to the west of the site. A drain was found to enter the site from the agricultural land
to the south. The nearest classified freshwater body is the Rathven Burn 800 metres southwest.
The Moray Firth is 150 metres to the north.

2.2.4 Environmental Designations
There are no environmental designations within the immediate vicinity of the site.

Portessie Station 3
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3.1

3.2

SITE HISTORY

Historical Maps

Historical maps for the site and surrounding area are included as Appendix C and the relevant
changes over time are summarised below.

The 1868 Ordnance Survey map shows the site and most of the surrounding area as open land. An
arrow denotes a flow of water northwards along a field boundary in the centre of the site. At this
time, a road ran along the western boundary. Steep slopes are marked five metres to the north. A
well is marked 80 metres to the north. Houses and a chapel in Portessie were 100 metres to the
north. No industrial premises are shown within the vicinity of the site.

On the 1904 map, the site is shown as railway land comprising two running lines of the North of
Scotland railway in the north of the site, a running line and sidings of the Highland Railway (Keith
and Buckie Branch) to the south, together with signal boxes and signal posts, and access roads to
the adjacent station and rail yards either side of the railway lines. Topographic marks suggest the
presence of embankments between the two sets of lines and to the north and south. The station,
with platforms, footbridge and station building, was located from 20 to 110 metres to the east. A
goods yard and goods shed were located 120 metres northeast and a maintenance yard with tank,
turntable, engine shed and associated buildings were located 200 to 250 metres east. The road to
west of the site had been diverted over a bridge 100 metres to the west of the site. Residential
properties were present 10 metres to the northwest of the site, with more new houses further to
the northwest.

The 1930 and 1938 map shows no significant changes on the site or the surrounding area except
that railways had been renamed “LNER” and “LMSR Keith & Buckie Branch”. By the time of the
1959 map, the LMSR lines and associated railyard and engine shed are no longer shown. On the
1964 map, the area of former LMSR lines on the site is marked as marshland and the goods shed to
the northeast is no longer shown.

On the 1988 map, the railway, including the sidings area to the northeast is no longer shown. No
other significant changes are apparent.

Aerial Photographs

A high resolution aerial photograph from 1976 (included in Appendix D) shows no visible activity on
the site. The trackbed of the more northerly railway lines is still visible although the rails appear to
have been removed. The southerly lines and siding appear to be covered by grass or other short
vegetation. A road ran along the north boundary of the site to the site of the former station to the
northeast.

Portessie Station 4
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3.4

3.5

The 2004 photograph (included in Appendix D) shows the site was covered by trees apart from the
road and grassed area in the northeast of the site. No significant changes are apparent on the site
on the 2011 photograph.

Archive and Internet Research

According to the Railscot website, www.railscot.co.uk, Portessie was a three-platform station built
by the Great North of Scotland Railway (GNSR), which ran services to Elgin and Aberdeen, but it was
shared with the Highland Railway, which ran services to Keith. The Highland line opened first in
1884 but traffic proved limited and the tracks were removed in 1915. A short stretch to Buckie re-
opened in 1919 and finally closed in 1933. The GNSR lines opened in 1886 and closed in 1968. To
the south of Findochty Junction to the east, there were sidings for exchange between the two

companies’ lines and to serve the Highland Railway’s turntable, water tank and locomotive shed. To
the north of the station was the GNSR’s goods yard. The station building was on the north side of
the lines, adjacent to GNSR’s eastbound platform. There was a waiting room and footbridge. The
site itself consisted of five lines comprising: two GNSR through lines; one Highland Railway line
running to Findochty junction, one line connecting to its engine shed and one short siding — these
three lines reduced into two lines within the site and then one line just to the west of the site.

Ground Investigations

A ground investigation was undertaken in 2004 by Terrenus on the wider Portessie Station site,
which included coverage of the area of the goods yard, engine shed and sidings area. The report is
included in Appendix E. The investigation comprised six boreholes to a maximum depth of 1.2
metres and 11 trial pits to a maximum depth of 3.0 metres. Chemical analysis was undertaken on
11 samples from nine locations for metals, cyanide, phenols, total petroleum hydrocarbons, and
asbestos identification.

Only one of the sampling locations from this investigation was within the current subject site, which
was a trial pit (TP10) on the eastern boundary of the subject site, from which one sample from a
depth of 0.3 metres was analysed. The trial pit log shows 0.45 metres of made ground (gravelly
sand with cobbles) over gravelly fine to coarse sand. Some ash was noted in the Highland Railway
sidings area to the east.

None of the analysis results exceeded the human health screening levels used in the report and no
asbestos was detected, either at TP10 or across the wider Portessie station site.

Site Walkover

The current condition of the site was checked on 26 April 2019. Photographs of the site are
included in Appendix B.

The majority of the site is covered by a largely inaccessible area of dense vegetation consisting of
trees and scrub, mostly willow and sycamore with an understorey of gorse and broom. The
topography of the scrubland area is characterised by linear mounds running the length of the site,
consistent with the embankment topography between the railway lines shown on the historical

Portessie Station 5
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4.1

maps. A drain was found entering the site from the agricultural land to the south and the low lying
areas between the mounds on the site typically contained standing water.

On the north side of this area is a metalled road which in the east of the site narrows to become a
footpath and cycleway. In the northeast of the site is an area of grass.

PRELIMINARY CONCEPTUAL SITE MODEL

A conceptual model is a representation of a site, incorporating what is known about the ground
and groundwater conditions; the actual and potential contamination; the physical conditions and
environmental setting; the receptors; and potential pathway linkages between contamination
sources and receptors. The conceptual model is first formulated during preliminary research on a
site to identify any uncertainties and informs subsequent investigations required to meet the
overall objectives of an assessment’.

Potential Contaminants/Sources

The site was formerly an area of five railway lines, including three through lines, a loop line and a
short siding. The metalled road on the north side of the site was the access road to the station
while, along the south side of the site, there was historically an access road to the Highland Railway
yard to the east.

Potential contamination associated with historical railway lines and passage of trains is mostly
associated with:

e hydrocarbons from lubricants used in rolling stock;

e material used in construction of track beds including, for example, ash which may contain
metals, phenols, sulphate and polycyclic aromatic hydrocarbons;

e metals and asbestos used in braking systems;

e herbicides used to clear vegetation from tracks and;

e airborne contamination from locomotives and cargoes, such as coal dust and metal
particulates.

Other than the extension of the railway in an easterly and westerly direction from the site, no other
potentially contaminative industrial sites are recorded in the vicinity of the subject site. The more
contaminative railway operations on the wider station site are likely to have occurred in the vicinity
of the engine shed and, to a lesser extent, the goods yard, which were located 200 metres and 120
metres to the east, respectively.

Previous investigations suggest a limited thickness of made ground and so, based on current
information, there is unlikely to be a substantial ongoing source of ground gas.

2 BS|, 2017. Investigation of potentially contaminated sites — Code of practice. BS10175:2011+A2:2017.

Portessie Station 6
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4.2

4.3

4.4

Potential Receptors

The most recent use of the site is as a road, footpath and cycleway with a small area of grass that
could be used for informal recreation. The area of former railway lines, now covered by dense
vegetation, is largely inaccessible and its current use is limited.

Groundwater in the drift deposits and bedrock aquifer beneath the site are potential receptors.
However, the drift deposits are not a significant aquifer and the quartzite bedrock is of very low
productivity, and there are no nearby recorded abstractions.

Potential Pathways

The principal pathways for human receptors under the current site use are from direct contact, and
ingestion/inhalation of on-site soil and dust.

Mobile contaminants may leach in percolating water and migrate off-site in shallow groundwater.
Groundwater flow is likely to be towards the north and so mobile contaminants could reach the
Moray Firth, 150 metres to the north.

Preliminary Risk Assessment Summary

The site was previously crossed by railway lines, some of which operated for around 80 years. A
range of contaminants associated with railway use over such a period of time may be present.
However, the area of former lines is now largely inaccessible and site users’ exposure to potential
contaminants associated with the historical use is currently low.

The risk to the water environment from leaching of contaminants appears low, given the low
permeability of the underlying strata. However, if a substantial contaminant source and a
groundwater pathway are present, contaminants may reach the Moray Firth. Since groundwater
flow is likely to be towards the north, contaminants associated with the wider Portessie Station and
associated railway yard to the east, are unlikely to affect the subject site.

Under the current site use, and with the information available on site history, the site is not
considered likely to fall under the definition of Contaminated Land in Part lIA of the Environmental
Protection Act 1990 and associated Statutory Guidance. As such, no further investigation is
considered to be required for the site to be “Sold with information”. In the event of a change of
use, further investigation is likely to be required to confirm suitability of the site for the new use as
part of the planning process.

Portessie Station 7
May 2019



e

Appendix A: Site Location Plan
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Appendix B: Photographs

Photo 1. Footpath/cycleway on the north side of the site, looking west
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Photo 4. Drain on the southern boundary of the site and dense scrub

10



MmMoray

council

b B0 / : \ i\ \
4 4 N ) L i \ ol .

Photo 5. Standing water between the linear mounds in the densely Vegetaed area.

Photo 6. View of the site across agricltural land south of the site, looking northeast.
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Appendix C: Historical Maps

1868 1:2,500 Ordnance Survey Map
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1930 1:2,500 Ordnance Survey Map
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1959 1:10,000 Ordnance Survey Map
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1988 1:2,500 Ordnance Survey Map
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Appendix D: Aerial Photographs
1976
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2004 Aerial photograph
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Appendix E: Site Investigation Report
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COMBINED PHASE 1/ PHASE 2 INVESTIGATION,
PORTESSIE STATION
FOR
THE MORAY COUNCIL

1.1

1.2

1.3

1.4

1.5

1 INTRODUCTION

BACKGROUND

The Moray Council propose to allow residential development of the Portessie Station site.
The site is therefore to be ‘sold with information’ in terms of Scottish Executive Circular
1/2000, Annex 3, Chapter D. In order to assess the site to meet with the above requirements,
Terrenus Consulting Ltd was appointed by The Moray Council to undertake a Phase 2
investigation of the site. Phase 1 information pertaining to the site was provided by the
Council for consideration as part of this report. This document sets out the findings of the
investigation, as requested in a letter by The Moray Council dated 10 April 2004.

SCOPE OF STUDY

The Phase 1 Investigation carried out by the Council comprised a review of available
information to establish the likely ground conditions associated with the site. The study
included an examination of published geological and historical maps and plans. This was
supported by a walkover inspection of the site to provide further information on
environmental issues or concerns.

The Phase 2 Investigation comprised site investigation fieldworks, the [aboratory analysis of
soil samples, and the monitoring of soil gas and groundwater levels. The full methodology
and scope of the Phase 2 Investigation is described in Section 7 of this report.

OBJECTIVES OF INVESTIGATION

The aims of the Phase 2 investigation are as follows:

& o sstibiish 1he around conditions atthe sie T
e To determine the environmental conditions with respect to ground contamination,
groundwater pollution and soil gases; and,
o Toidentify constraints to development ansing from the above conditions.
It should be recognised that the investigation in respect of ground contamination is
exploratory in nature, as defined in BSIO175; 2001 “Investigation of Potentially
Contaminated Sites — Code of Practice”.

PROPOSED SITE END-USE

It is understood that the site will be developed for residential purposes. Details of the
development are not known at this stage.

LIMITATIONS OF REPORT

Terrenus Consulting Ltd. has prepared this report for the sole use of the Client, in accordance
with generally accepted consulting practice and for the intended purpose as stated in the related
contract agreement. No other warranty, expressed or implied, is made as to the professional
advice included in this report.
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To the best of our knowledge, information contained in this report is accurate at the date of
issue;, however subsurface conditions including groundwater levels and contaminant
concentrations may vary spatially and with time. It should be noted, however, that this report
is based on the information provided by The Moray Council and obtained during the Phase 2
investigations. There may be conditions pertaining at the site not disclosed by these sources,
which might have a bearing on the recommendations provided if such conditions were
known. We have, however, used our professional judgement in attempting to limit this
during the investigation.

It 1s important that these implications be clearly recognised when the findings of this study
are being interpreted. In addition, this should be borne in mind if this report is used without
further confirmatory testing after significant delay.

The investigation in respect of ground contamination is exploratory in nature, as defined in
BS10175; 2001 “Investigation of Potentially Contaminated Sites — Code of Practice”.
Further 1nvestigations may be required in respect of ground contamination for planning and
design purposes.
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2 DESK STUDY INVESTIGATION

A desk study investigation of the site was carried out by the Council. Extracts of this
investigation as supplied by the Council are included in the Appendix to this report.

Elements of this desk study have been used in the compilation of this investigation and this
report should be read in conjunction with the information contained in the Appendix.
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3.1

3.2

3.3

3.4

3.5

3 SITE DESCRIPTION

LOCATION

The site is situated in a coastal location at the north eastern end of the village of Portessie, to
the east of Buckie, Moray.

The location of the site is shown on Figure 1, included in the Appendix to this report.

DESCRIPTION

The site occupies an elevated position some 20 to 25m above Ordnance Datum and
overlooking the Moray Firth to the north.

The site is bounded to the south and east by agricultural land and rough grazing. To the west
there is housing and a minor road. The north of the site forms a steep escarpment leading
down to the A942 from Buckie to Portknockie and the Moray Firth beyond. A minor road
runs to the south of the site before curving to the east and crossing the former railway line
via a stone bridge.

The ground surface of the site slopes gently to the escarpment noted above and is in places
gently undulating. A number of features relating to the former site use as a railway station
remain in evidence across the southern part of the site. These include platform features; a
stone built water tower and a locomotive turning platform recess. Also associated with the
former railway station is a number of east — west trending embankments.

A number of ditches or drains are noted to run approximately east west across the site. These
ditches were noted to contain water and to be associated with water logged areas. No
discernable flow however was observed during the site visits. A further minor seepage was
noted to issue from the central part of the site and flow to the north prior to sinking some

.50m.from the northern boundary of the site.. ...

SITE NEIGHBOURS

Residential areas lie to the west and north west of the site with a caravan park noted at the
base of the escarpment to the north. A golf course is noted to the north east of the site and a
number of farm buildings and cottages lie to the east and south.

CURRENT SITE USE

The majority of the site is currently vacant, although a footpath crosses the site from west to
east. The site may be divided into two principle parts with the bulk of the southern part being
overgrown with heavy bush growth and occasional immature trees. The north of the site is
currently under rough grass and gorse bushes.

PHYSICAL CONSTRAINTS TO INVESTIGATION
The following physical constraints to investigation were observed:
e Potential soft ground for access;

o Heavy growth in the south of the site; and
¢ Presence of embankments in the south of the site.
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4 SITE HISTORY

4.1 INTRODUCTION
The development history of the site was determined by an examination of recent and
historical Ordnance Survey maps dated 1868 to 1988 undertaken by The Moray Council.
Details of this examination are included in the Appendix
A summary of the development history of the site and surrounding area as described by the
Council 1s provided below.

4.2 DEVELOPMENT HISTORY OF SITE AND SURROUNDING AREA
The general area 1s shown to be in agricultural use on the earliest map dated 1868. Portessie
railway station is recorded on the 1904 sheet together with goods shed; water tank, engine
shed, tracks and platforms. The surrounding area following the railway development
remained in agricultural use.
By 1959 a reduction in the size of the railway station including the removal of the southern
line and associated engine shed is indicated. The 1965 map shows little change, although a
marsh area is shown to the south of the railway track and west of the platform.
The 1988 map shows only a few features remaining including the turning circle, platform
and water tower building.

4.3 SUPPLEMENTARY INFORMATION

The Council indicate that two railway lines were served by Portessie Station. The Highland
Railway line is likely to have been opened in 1884 with the Great North of Scotland line
being opened in 1886. The former line was closed in 1944 with the latter line remaining in

_ useuntil 1968,

It is understood that the engine shed may have ceased as a railway feature in 1909 but
continued to be used for a number of years as a concrete block factory.
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5.1

5.2

5.3

5 ENVIRONMENTAL SETTING

GEOLOGY

Superficial deposits are likely to comprise glacial sand and gravel below the west of the site
and glacial morainic drift below the east. The Council reports that made ground is likely to
overlie highly and weakly permeable superficial deposits.

The underlying solid strata below the west of the site are representative of Grit and Schist
deposits of Dalradian age. Below the east of the site rocks of the Middle Old Red Sandstone
of Devonian age are anticipated. The Council reports that the solid geclogy is considered to
represent both high and weakly permeable strata.

HYDROGEOLOGY

The Groundwater Vulnerability Map of Scotland indicates the strata below the site are Class
2 (Moderately Permeable) strata in the west and Class 3 (Weakly Permeable) strata in the
east. These formations seldom produce large quantities of water for abstraction, but are
important for supplying base flow to rivers.

The superficial deposits below the site are non-aquifer and are classified as Type 2 or 3 soils
(intermediate or low leaching potential) on the Groundwater Vulnerability Map. Such soils
have some potential to attenuate diffuse and free-phase contaminants.

The Hydrogeological Map of Scotland records the rock strata beneath the west of the site
may represent an aquifer that is locally important, Below the east of the site the rocks are
generally without groundwater except at shallow depth.

The Council note that private wells are recorded in the vicinity of the site including at West
Scotstoun Farm some 630m to the south east. It is not known if these wells are currently in

..use and no public abstraction exists in the general area. .

HYDROLOGY

There is no hard-standing within the site boundary; therefore percolation to groundwater
from the ground surface is likely. Infiltration to the shallow soils is likely to vary and
possibly form shallow perched aquifers on the underlying bedrock. Boggy areas with surface
water are known within the site boundaries.

A minor water flow was noted at the eastern end of the former railway station passing from
an area of surface water to the north before disappearing some 200m to the south of the
escarpment.

Run off from the site is most likely to pass to the north and hence to the Spey Bay.
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6.1

6.2

6 QUALITATIVE RISK ASSESSMENT

BACKGROUND

Contaminated land is addressed in statute by the Contaminated Land (Scotland) Regulations
2000, which implement Part IA of the Environmental Protection Act 1990. These
Regulations deal specifically with land contamination which is causing or has the potential to
cause significant harm or pollution for any current land use. For proposed development sites,
however, contaminated land issues are dealt with under Planning Advice Note PAN33'. The
stated objectives of PAN33 are to provide advice on:

¢ The implications of the Contaminated Land (Scotland) Regulations for the planning
system;

e The development of contaminated land;

» The approach to contaminated land in development plans;

» The determination of planning applications where a site is or may be contaminated;
and

¢ Where further information or advice can be found.

PAN33 states that the Scottish Executive considers the “suitable for use” approach is the
most appropriate to deal with contaminated land. This approach focuses on the risks
presented by contaminated land, recognising that the risks will vary dependent on the nature
and level of contamination, the proposed site end-use and the means by which ground
contamination can cause harm or pollution. The assessment of risk must, therefore, be
assessed on a site-specific basis.

The following Qualitative Risk Assessment has been prepared in accordance with the
requirements of Planning Advice Note PAN 33 and in recognition of the proposed use of the

~ site for tesidential purposes as stated by The Moray Council.

METHODOLOGY

In order to provide an evaluation of the risks presented by ground contamination, a
Conceptual Site Model (CSM) is built to identify and assess the following elements which
must be in place before contamination can lead to harm or pollution:

e Source — The location, nature, severity and extent of contamination on any given site.
» Pathway — The routes by which receptors could be harmed or polluted by the
contamination.
* Receptor — Target which could be damaged by exposure to contamination.
The presence of a source-pathway-receptor linkage (Pollutant Linkage) is indicative that
there is a potential risk of harm or pollution arising from ground contamination at the site.

For the purposes of the Qualitative Risk Assessment, the severity of the risk is assessed as
follows:

' PAN33 - Development of Contaminated Land, Scottish Executive, October 2000.
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“Med
Very High Risk High Risk Moderate Risk MOdEleLOW
High Risk Moderate Risk Modeli?:lc:/Low Low Risk
Moderate Risk Mod;r?;liﬂ;ow Low Risk Very Low Risk
Moderate/Eow . . e Insignificant
{ Unlikely. .. . Risk Low Risk Very Low Risk Risk
Adapted from CIRIA Report C552 — Contaminated Land Risk Assessment - A Guide to Good Practice.
The risk assessment considers the risk to the receptors identified in Scottish Executive
Circular 1/2000; Environmental Protection Act 1990: Part IIA Contaminated Land. In this
respect, the CSM sets out the potential pollutant linkages identified for each receptor, based
on the descriptions of Significant Harm and the Significant Possibility of Significant Harm
provided in Tables A and B in Annex 3, Chapter A of Circular 1/2000.
6.3 CONCEPTUAL SITE MODEL
6.3.1 Sources

Potential contamination was considered possible arising from the historical land use and the
potential presence of made ground on the site. Potential sources are identified below:

n-sité sour

Off-siie source

| ® Railway lines i_nclud_i_ng Béll

ast material

» Agricultural land

A review of available documentary reports, including the DoE? Industry Profiles and
DEFRA® CLR 8 — “Potential Contaminants for the Assessment of Land”, identified the
following potential contaminants that may be found at the site at this time:

Asbestos
Heavy metals;
Inorganic compounds; and

Organic compounds (petroleum hydrocarbons, PAH, chlorinated aliphatic
hydrocarbons and polychlorinated biphenyls (PCB’s)).

* Department of the Environment

? Department of Environment, Food & Rural Affairs
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6.3.2 Type 1 Receptor - Human Health

6.3.2.1 Pathways

Current best practice adopts the Contaminated Land Exposure Assessment” (CLEA) model
to assess the risk to Human Health. In this regard a comparison has been undertaken with the
available default exposure pathways included in the conceptual exposure models presented in
CLR 10 to ascertain if the site under study is broadly compliant with the available scenarios.
This comparison is presented in the following table.

Sidenn Mo . Industrial. 5
v v v v
v v v
® e x v
® v x v
v v v v
v v ' v
v v v v
v’ v v v
v v v v
ala apour. v * v v
v - Included in. def;iﬁllf.eﬁposﬁré 1.1'10&6.:.1 ¥- Not included in default exposure medel

©- Optional in default exposure model

~ From the table above, it can be ascertained that the site under study matches the exposure
pathways relevant to the residential scenario.

6.3.2.2 Receptors

The following human health receptors are considered potentially at risk due to the possible
presence of contamination at the site:

e Current site users;
e Site neighbours;
+ Construction site workers; and

e TFuture site users.

Consideration is also given to human health via exposure to contamination via water drawn
from private wells in the vicinity of the site.

* DEFRA and the Environment Agency, 2002.
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6.3.2.3 Pollutant Linkaces and Assessed Risks

6.3.3

The risk to human health from soil contamination to the current site user is assessed to be
Insignificant for the majority of the site rising to Very Low within the vicinity of the former
engine shed and railway yard. This assessment is based on the fact that short-term exposure
is anticipated and the risk from acute exposure is minor.

An Insignificant Risk to human health from soil contamination has been assessed for site
neighbours.

Unprotected construction workers are considered to be at an Insignificant risk across most
of the site. However, within the vicinity of the engine shed and railway yard this risk rises to
Low due to the former use and date of past activity.

The risks to residents following construction are considered to be Insignificant across most
of the site. However, within the vicinity of the engine shed and railway yard this risk rises to
Moderate to High due to the former use and date of past activity and the likelihood of
exposure to contamination.

The risk to human health via exposure to contaminated groundwater extracted from wells in
the vicinity of the site is considered to be Insignificant. This assessment is made on the basis
that the wells are upgradient of the site and will not be impacted by contamination from the

site.
Type 2 Receptor — Ecological Systems

There are no receptors in the vicinity of the site and the Pollutant Linkage is, therefore,
incomplete. The risk to this receptor is assessed to be Insignificant.

In view of the above, no further consideration of this receptor will be made in this report.

Type 3 'Receptor —Property (Ammals andCrops) e B o

6.3.4.1 Pathways

Direct uptake by the roots in vegetation would be the pathway associated with plants.

The pathways for domestic animals and livestock are similar to that for humans; therefore
the same pathways can be used, as were stated above in Section 6.3.2.1.

6.3.4.2 Receptors

Under the current site usage domestic pets are the main receptors. Subsequent to
development and construction this changes to domestic pets, and garden plants and soft
landscaped areas.

6.3.4.3 Pollutant Linkages and Assessed Risks

The risk to plants is assessed to be Insignificant across most of site, rising to a Low Risk in
previously developed areas. However, no evidence of plant die back was observed, therefore
the risk is re-assessed to be Very Low.
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The risk to domestic pets and livestock is assessed to be Insignificant out-with the
previously developed areas. Within the vicinity of the former engine shed and railway yard
this risk rises to Low. However, the site has been used for walking dogs for many years with
no recorded evidence of harm; therefore the risk i1s reassessed as Very Low.

6.3.5 Type 4 Receptor — Property (Buildings)

6.3.5.1 Pathways

The fabric of a building may be detrimentally affected by direct contact with contaminated
soils, contaminated groundwater or the accumulation of soil gases.

6.3.5.2 Receptors
The following building receptors are considered possible on this site:

¢ Buildings;
¢ Building materials (plastics and concrete), and

e Underground services (including cables, water supply and drainage pipes).

6.3.5.3 Pollutant Linkaces and Assessed Risks

An Insignificant Risk to building materials and underground services is assessed for the
areas out with the former development. The risk is assessed to rise to Low to Moderate due
to exposure to contaminated soils within the engine shed and railway vard areas.

6.3.6 Controlled Waters — Surface Water

6.3.6.1 Pathways

 Leaching and direct run-off from the site to the sea shore to the north via minor water
courses would be the principle potential pathways for contamination.

6.3.6.2 Receptors

A number of minor watercourses present within the site and the Moray Firth are the main
receptors.

6.3.6.3 Pollutant Linkages and Assessed Risks

There i1s direct run-off from the former railway yard; therefore a Moderate Risk is assessed
is assessed to minor water courses. The risk to the Moray Firth is assessed to be
Insignificant due to the distance from the site and the dilution factors that will impact on
run-off from the site.

6.3.7 Controlled Waters - Groundwater

6.3.7.1 Pathways

Leaching from the fill material via surface water infiltration is the main pathway by which
groundwater could be impacted by contamination.
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6.3.7.2 Receptors
Perched water above bedrock and groundwater present in the bedrock are the main receptors.

6.3.7.3 Pollutant Tinkages and Assessed Risks

The risk to perched groundwater is assessed to be Moderate due to the possible presence of
contamination and the presence of permeable superficial deposits at the site.

The risk to the Devonian aquifer is assessed to be Low-Moderate due to the permeability of
these strata and recognising potential attenuation effects to contamination in the unsaturated
zone.

The risk to groundwater in the Dalradian bedrock is assessed to be Insignificant due to the
permeability of these deposits.

6.4 UNCERTAINTIES

No information on the nature and extent of potential contamination at the site was utilised for
in the construction of the Qualitative Risk Assessment..

P:\1027 - Moray Council\1027-001 - Portessie Station\Reponts\FINAL Stage 1 & 2 Portessie Report (May) 2004.doc



Combined Phase 1/ Phase 2 Investigation, R
Portessie Station Page 13 of 26

Jor

The Moray Council

7 PHASE 2 INVESTIGATIONS

7.1 SCOPE OF WORKS
The scope of works for the intrusive investigation was as follows:
¢ 6 No. ‘Competitor’ percussion boreholes;
e 11 No. trial pits;
» Soil samples were recovered for geochemical and geotechnical testing; and
» Monitoring of groundwater and soil gas for a period of 4 weeks following completion
of site works.

7.2 METHODOLOGY

7.2.1 Fieldworks

The fieldworks were carried out by Aitken Laboratories Ltd between the 17" and 29" March
2004. The fieldworks comprised:

» Six number percussion boreholes designated BH P1 to BH P6; and,
¢ Eleven number mechanically excavated trial pits, designated TP P1 to TP P11.

The penetration of the competitor boreholes through the superficial deposits was limited due
to obstructions in the superficial deposits. For this reason a number of standpipes were
placed in selected trial pits during backfilling in order to monitor the soil gas concentrations
and groundwater levels, and obtain water samples.

Details of the strata encountered at the exploratory locations, together with information on
_.groundwater strikes and seepages, are provided on the trial pit and borehole record sheets,
included in the Contractor’s factual report and contained in the Appendix to this report.

The exploratory locations are shown on drawing number 1027-001-01, included in the
Appendix.
7.2.2 Justification of Site Investigation Locations

The site investigation fieldworks were located to target specific potential contaminant
sources as described below:

Trial Pit / Borehole Justification
BH P04 Targeted former engine shed in east of site
BH P01 — P03 & P05 | Targeted railway vard and track line
BH P06 Placed in north of site for monitoring purposes
TP P4 -P10 Targeted railway yard and track line
TP P1—P3 & P11 Placed in north of site and within way leave for general site
coverage

P:A1027 - Moray Council\1027-001 - Portessie Station\Reposts\FINAL Stage 1 & 2 Portessie Report (May) 2004.doc




Combined Phase I/ Phase 2 Investigation,
Poriessie Station Page 140/ 26

Jor
The Morayv Council

7.2.3 Site Monitoring

Gas monitoring standpipes were installed in a number of boreholes and selected trial pits, as
described on the record sheets.

The standpipes were monitored at approximately weekly intervals over a four week period,
commencing 8" April 2004, to determine gas concentrations, atmospheric data and

groundwater levels.

The following data was recorded during each visit:

e Methane, carbon dioxide and oxygen concentrations;
» Borehole (relative) pressure;

o Gas flow, if relative pressure >0.2 Mb;

e Atmospheric Pressure; and

e  Water levels.

The gas monitoring and atmospheric pressure data was recorded using a Geotechnical
Instruments GA94 Gas Analyser, calibrated on 13® November 2003.

7.2.4 Laboratory Testing — Geotechnical

Aitken Laboratories undertook the geotechnical testing, in house, upon samples as scheduled
by Terrenus Consulting .td. The testing included the following:

e 15 No. Moisture Content;
¢ 14 No. pH;
¢ 14 No. Water scluble sulphate;
¢ 4 No. Particle Size Distribution (PSD);
..»....10.No. Remoulded California Bearing Ratio (CBR);. .o

All testing was carried out to BS 1377 A full copy of the test results and certificates is
available in the contractor’s factual report, in the appendix.

7.2.5 Laboratory Testing — Chemical

The laboratory, City Analytical Services (CAS), carried out the geochemical testing as
appointed and scheduled by Terrenus Consulting Ltd.

A total of 11 soil samples and 2 water samples were recovered from the trial pits and
boreholes and submitted for geochemical analysis. In addition 1 sample of surface water was
recovered from the minor water course flowing to the north.

The laboratory test certificates, setting out the results of these tests, are provided in the
Contractor’s factual report, enclosed in the Appendix.
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8.1

8.2

8.2.1

8.2.2

8 GROUND CONDITIONS

SUMMARY

The ground conditions encountered across the site broadly concur with the Stage 1 findings
from the geological sheets. A discontinuous layer of made ground was encountered in the
vicinity of the former railway station. The site is covered in a layer of gravelly sand with
cobbles, with probable shallow bedrock, which was encountered at one location at a depth of
1.6m.

STRATIGRAPHY

Topsoil

Topsoil and sandy subsoil was encountered across much of the site, being absent only in
certain parts of the former railway station. The thickness of the topsoil where encountered
varied between 0.05m and 1.00m, although thickness of between 0.15m and 0.50m are more
typical,

Made Ground

The made ground material was encountered at ground surface or below the topsoil layer in
the vicinity of the former railway station including the engine shed and the sub-base of the
railway lines. The material was generally described as gravelly sand with cobbles which,
from the percussion boreholes, was assessed as medium dense to dense. Although found
below the topsoil within trial pits TP P3, P5, P6, P7, P9 and P10 to be between 0.45m and
1.90m thick, the same material did not appear as extensive within the boreholes. The only
borehole to encounter this material was BH P4 at 0.30m depth, with a recorded thickness of

0.10m.

8.2.3

Superficial Granular Material

Granular deposits generally comprising gravelly sand with cobbles was encountered in all
exploratory locations. All the boreholes terminated in these materials at a depth of less than
1.20m. In addition, all the trial pits terminated in this material at depths of between 1.60m
and 3.00m except TP P1 which encountered an obstruction (probable bedrock) at 1.60m
depth.

The granular material was found to be slightly clayey and silty in the south and east of the
site, suggesting that the finer material in these areas may represent glacial morainic drift. The
coarser granular material in the west may represent glacial sand and gravel.

8.2.4 Possible Bedrock

8.3

Possible bedrock was encountered at one location only (TP P1) at a depth of 1.60m.

GROUNDWATER OBSERVATIONS

Groundwater was observed during the trial pitting or borehole drilling works at one location
only (TP P3) where a water strike was recorded at a depth of 0.95m. It is noted that this trial
pit was located close to the sink of the small water course mentioned in Section 5.3 above.
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8.4 MONITORING RECORDS

The soil gas and groundwater monitoring records are provided in Table 1, enclosed in the
Appendix. The results are summarised below.

Within area of former | -

railway line and station’ ND ND -3.40 18.30-21.10 0.00-2.28
Notes: ND — Not detected.
1-BH P02, P03 P0&, TP P4, P5, P6

Borehole (relative) pressures were close to zero throughout the monitoring period.

Elevated levels of carbon dioxide were recorded in standpipes TP P4 and TP P5 and were
accompanied by slightly depressed oxygen levels.
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9 LABORATORY TEST RESULTS

9.1 GEOTECHNICAL

The geotechnical laboratory test results are set out in the factual report as presented by
Aitken Laboratories and enclosed in the Appendix to this report.

9.1.1 Moisture Content

Moisture content of the granular glacial material was found to vary between 14% and 23%.
The moisture content of the more clayey material to the south and east of the site was
generally slightly lower,

9.1.2 California Bearing Ratio (CBR)

CBR tests were carried out in the natural granular material at between 0.90m and 1.40m
depth across the site. The tests returned CBR wvalues of between 3.9% and 17.6%, with an
average value in the order of 8.2%.

9.1.3 pH and Sulphate Testing

Testing was carried out on samples of the topsoil, made ground and underlying natural
granular material. Levels of total sulphate as SO; were all found to be below the detection
limit of 0.05%. Testing by 2:1 water extract revealed SOy values of between 0.048 and

0.211g/.

Levels of pH within the same samples varied between 5.9 and 7.7.
9.2 CHEMICAL

9.2.1 Soil Test Results

The test results are set out in Tables 2 and 2A enclosed in the Appendix and detailed test
certificates for the analyses are included with the Contractor’s factual report. From the test
results no substances were found to exceed the Tier 1 site specific assessment criteria
(SSAC).

No asbestos fibres were detected in any of the analysed soil samples.

9.2.2 ‘Water Test Results

Two samples of groundwater and one sample of surface water were submitted for analysis.
The test results are set out in Table 3 enclosed in the Appendix and detailed test certificates
for the analyses are included with the Contractor’s factual report. Test results for substances
exceeding the Tier 1 site specific assessment criteria (SSAC) are summarised below.
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Copper Encountered in all water samples 3 94
Nickel 30 47
- ug/l )
Zinc Encountered in groundwater 40 900
Total Phenol 30 370

1 —Based on Coastal and Estuarine Environmental Quality Standards.
Although the EQS were exceeded for copper, nickel and zine, all concentrations were well
below the respective drinking water standards.

The mercury concentrations recorded were below the limit of detection of the test method (1
ng/l). Although the limit of detection is greater than the saltwater EQS, it is equivalent to the

drinking water standard.
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10 QUANTITATIVE RISK ASSESSMENT

16.1 METHODOLOGY

This section presents the risk assessment for chemicals detected in soil & groundwater at
Portessie Station. The methodology is based on the UK Department of Environment, Food &
Rural Affairs (DEFRA), Environment Agency (EA) and Scottish Environment Protection
Agency (SEPA) “best practice” in regard to the assessment of contaminated land, and on
Terrenus’ experience of risk assessment in the UK.

The assessment adopts the “Suitable for Use” approach in accordance with Scottish
Executive objectives and policy. In this regard, the assessment considers the potential risks to
receptors, given the particular source — pathway — receptor linkages (Pollutant Linkages),
present at the site following development. For the purpose of the risk assessment it is
assumed that no remedial measures will be implemented for development.

As stated above, the development proposal comprises residential use; however no details of
the proposed development are available at this stage.

10.2 SUMMARY OF APPROACH

The risk assessment 1s of a tiered nature, with the first level including a comparison of
measured chemical concentrations in soil and groundwater against conservative “Tier 17
screening criteria (either Soil Guideline Values® (SGV) or Site Specific Assessment Criteria®
(SSAC)). Contaminants whose concentrations fall below the Tier 1 levels need not be
considered further, as they are deemed not to present a significant risk of significant harm.
Contaminant concentrations which exceed the Tier 1 SGV or SSAC require further
consideration in a more detailed and site specific “Tier 2” risk assessment. The Tier 2
assessment would take into consideration additional site specific data in an attempt to reduce

developed under Tier 2 are exceeded remedial works may be necessary to break anmy
associated Pollutant Linkage.

10.2.1 Tier 1 and 2 Screening Criteria

The choice of suitable Tier 1 screening criteria is largely dependant on the precise
requirements of the risk assessment and the suitability of a particular risk assessment tool to
the specific site circumstances and receptor under study.

The previously most widely used contaminated land assessment document, ICRCL 59/837,
was officially withdrawn in England and Wales by DEFRA in December 2002. The reason
for its withdrawal was that the document failed to comply with site-specific risk assessment
as required under Part IIA of the Environmental Protection Act 1990. It is intended that
contaminated land will be assessed using the Contaminated Land Exposure Assessment
(CLEA) model.

* Soil Guideline Values can only be published by DEFRA in the CLR SGV Reports.
° Developed using risk assessment modelling tools.
" ICRCL 59/83: Guidance on the assessment and redevelopment of contaminated land, 1983,
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In Scotland the responsibility for contaminated land policy is devolved and, as such, the
position in Scotland remains the same as before the announcement by DEFRA. i.e. for the
time being both the ICRCL and CLEA guidance may be used. Clearly the reasons for
withdrawing ICRCL Guidance Note 59/83 apply equally in Scotland and it is understood that
the Scottish Executive are currently considering whether to follow DEFRA’s lead. It is
understood that the Executive is likely to withdraw the ICRCL 59/83 in the near future.

In light of this information, Terrenus Consulting Ltd. considers it unwise to use ICRCL
Guidance Note 59/83 for human health risk assessment. Although the use of the Guidance
note may be acceptable at present, it may lead to the invalidation of the report prior to
completion of the planning process if the guidance note is withdrawn.

Other modelling tools are available for the assessment of risk to human health and the built
environment that comply with the requirements of site-specific risk assessment. However, at
present, no modelling techniques are available for the assessment of phytotoxic hazards and,
in the absence of such a model, the ICRCL threshold values for phytotoxic contaminants
have been adopted in this report.

The Site Specific SGV and SSAC adopted are set out in the Appendix, together with
information describing their derivation. Also included is an explanation of the statistical
evaluation of the soils data in accordance with the CLEA model (CLR 7°).

10.2.2 Risk Assessment Models

10.2.2.1 Human Health

Human Health risk assessments were carried out using the following methods where
appropriate:

o CLEA framework and Soil Guideline Values;

» Risk Based Corrective Actmn (RBCA) Model10
The SNIFFER and RBCA models have been utilised to derive SSAC for inorganic
contaminants, petroleum hydrocarbons and organic contaminants not currently covered by
the CLEA mode. The appropriate SNIFFER and RBCA output sheets have been included
electronically and as hard copy respectively in Volume 2 of this report. Where the RBCA

model has been used, the Human Health exposure data have been modified to comply with
UK policy on contaminated land assessment contained within CLR 10!,

8 DEFRA/Environment Agency R&D Report CLR7, Assessment of Risks to human Heaith from Land
Contamination; An Overview of the Development of Soil Guideline Values and Related Research.

9 SNIFFER Framework, Method for deriving site specific human health assessment criteria for contaminants in
soil, LQM, April 2003.

10 Risk Based Corrective Action Toolkit for Chemical Releases, Version 1.3a, Groundwater Services Inc.

11 DEFRA/Environment Agency R&D Report CLR16, The Contaminated Land Exposure Assessment Model
(CLEA): Technical Basis and Algorithins.
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10.2.2.2 Vegetation

Risks to plants from phytotoxic contaminants were assessed under available guidance. At
present this comprises ICRCL 59/83.

10.2.2.3 Buildings
Potential risks to buildings & structures were assessed against:

e Building Research Establishment Special Digest 1;

10.2.2.4 Controlled Waters

Controlled waters have been screened using appropriate SSAC derived from a number of
sources, including:

e Environmental Quality Standards (EQS).

10.2.3 Statistical Analysis

Statistical analysis'* of the soil results was undertaken to determine whether the measured
determinant values present a significant possibility of significant harm to Type 1 (Human
Health), Type 3 (Property — animals & crops) and Type 4 (property — Buildings) receptors
(as defined in Annex 3 of Scottish Executive Circular 1/2000.

10.3 PHASE 2 CSM
— — — — = —~The followingsub-sections” modifythe Phase 1 Qualitative CSMin accordance with the ~
findings of the Phase 2 investigations. The modification includes an assessment of the

chemical analytical data, presented in Tables 2 to 3 included in the Appendix to this report.
These data have been applied to the Pollutant Linkages identified by the Stage 2 CSM.

et ettt 5 IG-S.ITYPE]. Receptor.._. Human Health-

10.3.1.1 Sources

From the results of the intrusive investigation, it appears that none of the determinants tested
were found to be in excess of the adopted screening levels. Slightly elevated levels of carbon
dioxide were however recorded on site.

10.3.1.2 Pollutant Linkaces and Assessed Risks

The mean value test for Nickel in the topsoil resulted in an excedence of the CLEA Tier 1
level and therefore failed. Only two samples were, however, tested from the topsoil horizon
and the maximum value recorded was only 42% of the Nickel SGV. It is, therefore,
considered that this result reflects the number of tested samples and not the values
themselves. In view of this and the low nickel concentrations recorded in all other samples it
is our professional judgement that nickel recorded does not constitute a significant risk of
significant harm to human health.

'2 In accordance with Appendix A of the DEFRA/Enviromnent Agency R&D Publication CLR7.
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The other results of the investigation do not suggest a risk to human health from the soil
samples.

Levels of carbon dioxide encountered on site suggest a potential risk to human health.
Suggested remedial measures with respect to soil gas levels are provided below.

10.3.2 Type 4 Receptor — Property {Buildings)

10.3.2.1 Scurces, Pollutant Linkages and Assessed Risks

Following the laboratory analysis no specific risk to property were identified.
10.3.3 Controlled Waters — Surface Water

10.3.3.1 Sources. Polluiant Linkages and Assessed Risks

Analysis of the surface water on site suggests elevated levels of copper with respect to the
adopted EQS (approximately twice the EQS). The principle surface water body that may be
impacted by surface water form the site is the Moray Firth. Dilution of surface water run-off
from the site when it enters the Firth will render the copper concentration insignificant. The
risk to the Firth is, therefore, considered to be insignificant.

10.3.4 Controlled Waters - Groundwsater

10.3 4.1 Sources

Concentrations of copper, nickel, zinc and phenol in excess of the saltwater Environmental
Quality Standards were identified in groundwater recovered during the site works. The
source(s) of the apparent pollution were not identified by the investigation as all soil
concentrations recorded were relatively low.

0547 Poliitant Linkases and Assessed Risis™

Although there is evidence of groundwater pollution by copper, nickel, zinc and phenol the
source of the pollution has not been identified. The Pollutant Linkage to the site has not,
therefore, been confirmed.

10.4 UNCERTAINTIES

Following the development of the Stage 2 CSM a number of uncertainties remain in
consideration to the site. These uncertainties are listed below:

e The source of apparent pollution in the groundwater is not known at this stage and
requires further consideration.

This uncertainty is considered further in the recommendations to this report.
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11 DISCUSSION AND CONCLUSIONS

11.1 GROUND ENGINEERING

11.1.1 Foundation Support Conditions

It is considered that throughout the site the natural granular glacial deposits will provide
suitable bearing strata for normal shallow foundation loads of up to 100kPa. In the vicinity of
the former station and where made ground was encountered, foundation excavations may
require to be in the order of 1.90m deep.

11.1.2 Groundwater and Drainage

During the fieldworks, a number of surface depressions that were wet were noted; however,
trial pits and boreholes were generally dry with little or no groundwater ingress.

Although the geology of the area suggests that superficial deposits in the south and east of
the site are weakly permeable and that surface water may be held in hollows and produce wet
areas the general landform does not suggest the likelihood of groundwater springs. In
addition an unrecorded small bore water pipe was encountered in TP P7 and it is suggested
that the existing small watercourse running to the north through the former station may be as
a result of a leak from an unrecorded water pipe.

A sewer 1s known to pass through the centre of the site from south west to north east.

11.1.3 Sustainable Urban Drainage Systems (SUDS) Strategy

“soakaways; particularly in the west 'of the site; is likely to provide a sustainable solition.

Given the present use of the site and the existing drainage in place on site it is considered
that residential development of the site will have a possible adverse effect on the hydrology
of the area. A drainage system involving first order permeable surfaces, swales and

11.1.4 Road Pavement Design

Final road layout and levels have not been confirmed; however laboratory CBR tests for the
natural granular material indicate an average value in the order of 8.2%. On the basis of the
above and minimum CBR values a 300mm capping layer should be considered for both the
distributor and access roads.

Soft or otherwise unsuitable material encountered at formation level will require to be
removed and replaced with selected granular fill.

11.2 GROUND CONTAMINATION

11.2.1 Soil

The intrusive investigation revealed no evidence of contamination present at concentrations
in excess of the adopted screening levels. These findings suggest that there is an insignificant
risk to human health or other receptors from contamination at the site.

Although the mean value test for nickel in topsoil failed it is our professional judgement that
the elevated levels of nickel recorded on site do not constitute a risk to human health,
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11.2.2 Water

From the analysis of water samples and the general land form it is suggested that the minor
issue of water to the north from the former railway station is not in continuity with the
underlying groundwater and may be the result of a leaky unrecorded water pipe. Other wet
areas throughout the south of the site may be the result of ponding due to the low
permeability of the underlying superficial deposits.

Analysis of the surface water on site suggests slightly elevated levels of copper with respect
to the adopted EQS standards. In addition, analysis of the groundwater recovered from
standpipes placed in the trial pits recorded elevated levels of copper, nickel, zinc and phenol.
The principal potential source for contamination of groundwater may be the former railway
station although no obvicus source of contamination was identified by the Phase 1 or Phase 2
investigations. Further investigation is required to determine if the apparent pollution is
derived from contamination present within the site.

11.2.3 Soil Gas

Levels of carbon dioxide encountered on site suggest a low risk to human health in the east
of the site.

Carbon dioxide was encountered in two standpipes (TP P4 and TP P5). The low or absent
gas pressures and flow rates are indicative of late stages of gas production possibly from a
made ground source in the vicinity of the former railway station,

Soil gas levels and pressures comply with Characteristic Situation 2, as described in CIRIA
Report 149 “Protecting Development from Methane”, or Gas Regime B as defined in the
DETR Report “Passive Venting of Soil Gases Beneath Building, Research Report, Guide for
Design’™.
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12.1

12.2

12 RECOMMENDATIONS

INTRODUCTION

The recommendations set out below are provided for guidance in formulating a development
strategy for the site. Further consideration of specific design issues is necessary to ensure all
regulatory and service authority requirements are satisfied. Full consideration of the final
design, including the provision of a Remediation Statement if necessary, is required in
consultation with the regulatory and service authorities.

ADDITIONAL INVESTIGATIONS

The investigations were exploratory in nature and further investigations are likely to be
required for detailed planning and design purposes,

12.2.1 Geotechnical

Attention should be given to the recovery of CBR samples for detailed road design. Further
consideration may also be given to appropriate SUDS design.

12.2.2 Chemical

12.3

12.4

12,5

12.6

Additional investigations are required in respect of ground contamination, particularly to
provide spatial coverage of the site in accordance with BS10175 and to determine the
presence or otherwise of a Pollutant Linkage to groundwater.

SOIL GAS

It is recommend that gas protection measures be installed to prevent gas build-up in the
proposed buildings. In accordance with current best practice these measures should include:

o Well constructed ground slab with minimum penetration by services,
* Low permeability gas barrier;

s Well ventilated internal spaces; and
* Passive gas ventilation for service chambers and street furniture.

FOUNDATIONS

Normal shallow foundations are considered suitable for the proposed residential buildings
with loadings up to 100kPa.

FOUNDATION CONCRETE

For design purposes concrete should comply with the requirements of Design Sulphate Class
DS-1, and ACEC Class AC-1s (BRE Special Digest 1).

P.U. SERVICES

Services should be placed as high as practicable and above the groundwater, which, over the
majority of the site, is below 1.50m depth.
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12.7 WASTE DISPOSAL
All waste arisings from the site should be disposed of in accordance with the Environmental
Protection (Duty of Care) Regulations 1991 and other appropriate legislation. In this regard it
is recommended that proposed waste disposal contractors are provided with the soil test
results in order that Duty of Care requirements can be fully assessed and implemented.

12.8 HEALTH AND SAFETY

Contractors involved in the development of the site or post-development maintenance should
be advised of the site history and presence and nature of ground contamination at the site.
This information is necessary to ensure compliance with the requirements of the
Construction (Design and Management) Regulations 1994, the Control of Substances
Hazardous to Health (COSHH) Regulations 1994 and other relevant health and safety

regulations.
-c0000-

Terrenus Consulting Ltd wishes to thank The Moray Council for the opportunity to prepare
this report and trust that it meets with your requirements. However, should you wish to
discuss the contents of the report then please do to hesitate to contact the undersigned.

Signed for and on behalf of

Terrenus Consulting Lid

(EDYINE ST R\(

W. Hume A F Duff
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COMBINED PHASE 1 /PHASE 2 INVESTIGATION,
PORTESSIE STATION

FOR
THE MORAY COUNCIL

PHOTOGRAPHIC RECORD OF SITE
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COMBINED PHASE 1 /PHASE 2 INVESTIGATION,
PORTESSIE STATION

FOR
THE MORAY COUNCIL

TABLES

P:A1027 - Moray Council\1(27-001 - Poriessie Statiom\Reports\FINAL Stage 1 & 2 Portessie Report (May) 2004.doc



Bullojiucpy Jajempunols) pug seo - | vﬁa...

uaye} Buipeal oN © ~

- [[o#M 03 S$3902 ON y0-1dy-62
05z 090 000 £10L | ooo | osoz | osoz || ooo [ o000 000 | 000 pO-1dy-¢2 od dl
~ [[8M 0} S59008 ON rO-1dy-gl
~ [|aM 0] $§8008 ON $0-10y-8
127 000 S001 000 Or'6l 0F 6L | 0G'¢ 00°¢€ 00°0 000 pQ-1dy-6Z
05z Alp 000 €10} 000 096} 06'6} 0Tl 0L’y 00'0 00°0 pO-idy-£2 Sd dl
82°C 000 €00l o0 068°61 0L'oz 0Z'L 00't 00°0 000 #0-1dy-gi
LCT 00°0 cLol 000 08'6} 06'64 06'L 06°L 00°0 000 p0-1dv-8
£6°L 00°0 S00L 00’0 0£'81 Ot'81 > ov'e 000 000 p0-1dy-6T
56z 002 00°C gL0L 000 0g'8l 0 81 00'¢ o0'e 000 000 rO-1dy-€2 .
Sl 000 c00L 0C0 08'6! gL'ic 08’} 0G'L 00°0 000 pO-1dy-gl
~ [[9# 0} SS00E ON #0-1dy-8
Add [[oM U0 BA[BA ON _ v0-idy-62
. AHA Lol B/U 0€'02 0E'0C 0¥0 AN 00°0 000 pQ-1dy-gZ
050 AdC _ _ __ma_, Uuo BA|BA ON _ po-1dy-g1 90d Hg
A [|9Mm U0 DABA ON y0-1dv-g
19 1B 1alem 12A3| puUnolb 1B J8lepn p0-1dy-62
A RN €104 | eu | os0z | o0/0z | o000 | 000 000 | 000 | po-rdv-gz c0d HE
7Sy 1B Usiem l2ag| punolb 12 1e1ean p0-1dy-91
1S 1B I8jem {8A8| punolb 1e 1B Ap ¥0-1dy-8
~ [lem 0} §89008 ON $0-idy-8Z
050 >mﬁ €10l [ eu | 09 omoa_s meWmm _o_Z o0 | oro 000 | 000 wm“mumw 204 HEl
~ [[BM O} S5200E ON #0-1dy-g
¥ -z, :
_wmﬁm_whg _Mmﬁw_wn wMME Ion_w.mmo aquw usi gu 095 09 00s Of 2985 00 088 (¢ 085 09 095 QOF 81e(] uole|eIsuy
aJ AN I 5591d SOWY | MO[4 SBD) | ssald |9y AN, AJAY, AN,
e ‘00 "HO

UoI3R}S BISSa10d




T

Y.

POR’ STA’
= mey | mps | ek | mos | mefts | mes | mpks | mels | myks | oot | mews | meig | % T priuas |
=
= = = = - -
gz 2| £ 5| | % g | 3| 5 g |z
g - 1| s | &|e| 2| 8|z |3 (&89 |23)|3%|f%
= H e s £ - e 2 =2 =) &=
H F] £ pr 2 E | ] S g g Y o 3 )
= = E = 3 =t & 2 - = =z @ =
3 g ~ g § £ £ | 3§ il 2| i | 2| % i
2
@ 2 a 3 é 3] = Z 2 E‘ S ;:
i ) 30w Wade Ground 13 037 03 77 54 57 0.1 58 010 77 0.5 05 Gos T4
TIP3 ).50m Made Ground 22 091 0.5 5.0 7.2 26.0 0.1 3.3 030 19 0.5 0.5 0.05 6.4
TPS ) 30m Made Ground 3.5 036 08 8.8 23.0 53.0 011 12.0 030 39 (] 0.3 0.05 7.6
TP .30 Made Ground 32 0.59 14.0 25.0 46.0 0.1 15.0 0.24 40 0.5 0.5 0.05 7.0
TP7 ). 30m Made Ground 5! 0.66 0. 9.3 12.0 310 0.1 7.1 0.28 37 0.5 0.5 0.05 7.0
TP 1.00m Made Ground . 041 5.0 5.3 37.0 0.1 3.0 0.32 12 .5 0.5 .05
P10 b.30m Made Ground 0.29 9.5 5.7 13.0 0.1 6.2 014 33 05
TP2 ).30m I L. .10 . 5.4 K 14.0 0.1 3.0 0.32 12 . .05
P8 . Stm 47 . 11.0 4. 14.0 0.1 210 013 22 . 0.5 05
BHA . A40m. Natural Sand and Gravel .60 74 1 110 0.1 4.7 0.21 22 0. [ .05
7 .90m Natural Sand : .74 9.0 A 19.0 0.1 5.2 022 37 0.5 0. 03
No of Made Ground 77 3 7 7 7 7 7
No of Topsoil analysis 2 ] 2 2 2 2 2
No of Natural analyss 2 7 2 2 2 2
Wax 5.9 091 14 25 53 011 15 032 40 76
Made Ground Min 13 029 ND [ 53 8.7 0.1 3 0.1 12 ND 6
Mean 29 0.6 8.5 1.9 26.1 0.1 1.5 0.2 29.6 6.8
@ 1.5 0.2 3.1 8.6 16.3 0.0 4.5 0.1 10.7 0.6
Max 2.2 11 11 4.7 14 21 032 22 65
T Min 1.5 047 ND 5.4 43 14 ND 3 013 12 ND 6.1
opeoh Mean 1.9 08 82 4.5 14.0 12.0 0.2 17.0 63
S0 0.5 04, 4.0 03 0.0 12.7 0.1 7.1 03
Max 32 074 9 84 19 5.2 022 37 69
Natural Sand / Sa Min 22 0.6 74 28 11 4.7 021 22 66
ND ND ND
and Gravel Mean 2.7 0.7 8.2 5.6 14.5 5.0 0.2 29.5 68
5D 0.7 0.1 11 4.0 5.7 04 0.0 10.6 02
= SOURCE )
85 CLEA 20 130 4 ] 50 35
c5 Wiean Vakie Test Made Ground | 4.0_| 10.7 380 | 01 [ 708 | 03
Eo Pass 5 Fail PASS PASS PASS PASS PASS PASS
3% Mean Value Test Topsol 4.1 NA ND 250 NA 7940 | yp [_088 0.8 NA ND NA
-8 Pass / Fail PASS PASS PASS PASS
Ed Wiean Value Test Natiral 50 | |l T T R 7 [i]
Pass / Fail PASS PASS PASS PASS | PASS
] ICRCL 3.00 130 300
%,g" Mean Value Test Made Ground 08 182 35
- /] PASS PASS PASS
552 Mean Value Test T 28 | NA 58 | NA 48.6 ND NIA
E Zs Pass / Fal PASS PASS PASS
§ Mean Vale Test Natural T 3
Pass / Fail PASS PASS PASS
ok BRE 55
85 P P;Ea
5 _#
22 |_MeanVaeTest Topsol | NA 7.6
53 NS 1450/ — |_PASS |
F 5 | Mean Vaiue Test Natural | 7.7
9 Pass / Fail PASS
[Batow test mathod detection kmit -| o TPH worst case scenario Bssumes 100% aromatic C8 - C10 fraction NA Not eppiicable
i_\ﬂmnsowssnc - PAH worst case scenario assumes 100% BaP ND Not Detected
NBFQ  No Buik fibres Identified NS Not submittad for analysis
tman Heatt HOMIOI  Indufficint desa 1o process



PORTESSIE STATION

>> TPH SUITE
Units mgkg | mp/kg | mefke | meke
1 = = 3
z _ S |3 |5 |8
s E H U~ < - & - = =
. & £ s | 38| 8§ | 8§
2 [ 3 2o i) = [$) 20
H ° £ = = o
3 Z B B
BHA 0.30m Made Ground 50 50 50 50
TP3 0.50m Made Ground 50 50 50 50
TP5 0.30m Made Ground 50 50 72 72
TP6 0.30m Made Ground 50 50 50 50
TP7 0.30m Made Ground 50 50 85 85
TP9 1.00m Made Ground 50 50 51 51
TP10 030m Made Ground 50 50 53 53
TP2 0.30m Topsoil 50 50 54 54
TP8 0.50m Topsoil 50 50 50 50
BH4 0.40m Natural Sand and Gravel 50 50 50 50
TP7 0.90m Natural Sand 50 50 50 50
No of Made Ground analyses T 7 if 7
No of Topsoil analysis 2 2 2 2
No of Natural analysis 2 2 2 Fi
Max 85 85
Min. 50 50
hadeSioug Mean ND 58.7 58.7
SD 14.1 14.1
Max 54 54
Z Min 50 50
ol Mean HD 52.0 52.0
SD 2.8 2.8
Max
Natural Sand / Min N/D
Sand and Gravel Mean
SD
£ . SOURCE
§ 5 RBCA P 0 [T [ P 1200
cG ean Value Test Made Ground ND 69.0 69.0
g 2 Pass / Fail PASS | PASS
= Mean Value Test Topsoil ND 2.8 28
o @ Pass / Fail PASS PASS
bl Mean Value Test Natural N/D
= Pass / Fail
- TPH worst case scenario assumes 100% aromatic C8 - C10 fraction
Applicable SGV / 8§ " PAH worst case scenario assumes 100% BaP

NBFO

No Bulk fibres |dentified

er 1 Human Heakth Screeninc Critena

TABLE 2A - SUMMARY OF SOIL ANAYSES

N/A

N/S
#DIvo!

Not applicable

Not Detected

Not submitted for analysis
Indufficint data to process
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COMBINED PHASE 1 /PHASE 2 INVESTIGATION,

PORTESSIE STATION
FOR
THE MORAY COUNCIL

SOIL, GUIDELINE VALUES / SITE SPECIFIC ASSESSMENT CRITERIA

ADOPTED FOR
RESIDENTIAL WITH GARDENS

Arsenic

DEFRA/Environment Agency R&D publication SGVI. “Soil Guideline Values f%)r
Arsenic Contamination”, Seil Guideline Value for Residential with Gardens.

Boron (Water
Soluble)

Human Health SSAC Developed on a site specific basis wnsing SNIFFER 2003
framework model - see SNIFFER output sheets.

(W3}

Cadmivm

N/D

Chromium

130

Copper

10326

Lead

Mercury

Nickel

50

Selemum

35

Zine

N/A

Sulphide

N/A

Sulphate

1.20

Cyanide

N/D

Phenols

105

Total Petroleum
Hydrocarbons

1400

PAH (BaP)

1.3

mgfkg

ICRCL Guidance Note 59/83 “Guidance on the assessment and redevelopment of
contaminated land”. Table 3, Group B; Threshold Value for any use where plants are
to be grown.

DEFRA/Environment Agency R&D publication SGV3. “Soil Guideline Values for
Cadmium Contanznation”. Soil Guideline Value for Residential with Gardens.

DEFRA/Environment Agency R&D publication 3GV4. “Soil Guideline Values for
Chrominm Contamination”. Soil Guideline Value for Residential with Gardens.

Human Heaith SSAC Developed on 2 site specific basis using CLEA model - see
CLEA output sheets.

ICRCL Guidance Note 59/83 “Guidance on the assessment and redevelopment of
contaminated land™. Table 3, Group B; Threshold Value for any use where plants are
to be grown.

DEFRA/Environment Agency R&D publication SGV10. “Soil Guideline Values for
Lead Contamination™. Soil Guideline Value for Residential with Gardens.

DEFRA/Environment Agency R&D publication SGV5. “Soil Guideline Values for
Inorganic Mercury Contamination”. Soil Guideline Value for Residential with
(Gardens,

DEFRA/Environment Agency R&D publication SGV7. “Se¢il Guideline Values for
Nickel Contamination™. Seoil Guideline Value for Residential with Gardens.

ICRCL Guidance Note 59/83 “Guidance on the assessment and redevelopment of

-gontaminated fand®:-Table-3; Group B;-Threshold -Value for -any-use -where plants-are-

to be grown.

DEFRA/Environment Agency R&D publication SGV9. “Soil Guideline Values for
Selenium Contamination”. Soil Guideline Value for Residential with Gardens.

Human Health SSAC Developed on a site specific basis using SNIFFER 2003
framework model - see SNIFFER output sheets.

ICRCI. Guidance Note 59/83 “Guidance on the assessment and redevelopment of
contaminaled Yand”. Table 3, Group B; Threshold Value for any use where plants are
to be grown.

ICRCL Guidance Note 59/83 “Guidance on the assessment and redevelopment of
contaminated land”. Table 4; Action Value for all proposed uses.

BRE Special Digest 1 “Concrete in Aggressive Ground™. Table 2.

Human Health SSAC Developed on a site specific basis using CLEA model - see
CLEA ouiput sheets.

Human Health SSAC Developed on a site specific basis using CLEA model - see
CLEA output sheets.

Human Health SSAC developed using Risk Based Corrective Action (RBCA) model
assuming a worst case scenario. Refer attached RBCA output sheets.

Human Health SSAC Developed on a site specific basis using CLEA model - see
CLEA output sheets.

Notes: NC — Not Calculated by model

PA1027 - Moray Council\1027-001 - Portessie Station\Reports\Stage T & 2 Portessie Appendices.doc
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COMBINED PHASE 1/PHASE 2 INVESTIGATION,
PORTESSIE STATION
FOR
THE MORAY COUNCIL

STATISTICAL ANALYSIS OF CHEMICAL TEST RESULTS

The statistical analysis of the chemical test results is based on the procedures set out it Appendix A
of the joint DEFRA / Environment Agency R&D publication, CLR 7; “Assessments of Risks to
Human Health from Land Contamination: An Overview of the Development of Soil Guideline
Values and Related Research”. This document sets out two statistical tests, as described below.

Test 1 — The Mean Value Test

The Sample Mean Valuey, based on a few samples, may be a poor estimate of the true (population)
mean. Therefore, a no remedial action decision based on y less than the Soil Guideline Value G,
may not be adequately health protective when ¥ is computed from a small number of samples. The
Mean Value Test provides a method by which the 95" percentile level of confidence that y is less
than G can be determined. The test involves five steps:

1. Calculate the arithmetic mean of the contaminant concentration;

2. Calculate the unbiased standard deviation;

3. Select the appropriate ¢ value from standard tables. These are based on the sample size, n;
4. Calculate the 95" percentile bound sample — (USgs= x+t.s/\/n);

5. Compare the USgs value with G.

Where USes 15 less than G then the Mean Value Test has been passed, and the site may be
considered not to present a significant possibility of significant harm to Human Health in the
context of Part ITA of the Environmental Protection Act 1990. If, however, USss is greater than G,
then the test is failed and consideration of further testing or remedial works is required.

Where the Soil Guideline Value G is exceeded in some samples further consideration of remedial
action 1s required, even where the Mean Value Test is passed. In considering whether further
sampling and analysis is required, it is useful to determine whether the maximum value in a set of
results form part of the population of the other measurements or whether it comprises an outlier.
The Maximum Value Test 1s carried out to make this determination.

A value T is calculated using the following formula: T = (Yimax-¥)/Sy

Where Yumax is the logarithm of the maximum sample value, ¥ is the log of the mean sample range,
and S, is the log Standard Deviation.

The T value is then compared against a Ty derived from standard tables, dependant upon the
sample size and the percentile level of confidence required. Where T is less than Ty then the
maximum value can be considered a part of the sample population. Where T is greater than Ty the
maximum value represents an outlier and may represent a local area or hotspot of contamination.

-00000-

P:ALO27 - Moray Council\1027-001 - Portessie Station\Reports\Stage I & 2 Portessie Appendices.doc
19/05/2004



COMBINED PHASE 1/PHASE 2 INVESTIGATION,

PORTESSIE STATION

FOR

THE MORAY COUNCIL

ADOPTED SCREENING LEVELS

FOR CONTROLLED WATERS
Determinant Units G“;;(Ij:ime Derivation
. B, Environmenial Quality Standards (EQS) for List 2
Arseric 2 dangerous substances (76/464/EEC)
. Environmental Quality Standards (EQS) for List 2
Cadmivm ND dangerous substances (76/464/EEC)
. - Environmental Quality Standards {(EQS) for List 2
Chromium 0.05 dangerous substances (76/464/EEC)
Lead N/D Environmental Quality Standards (EQS) for List 2
dangerous substances {76/464/EEC)
Envirommnental Quality Standards (EQS) for List 2
Mereury 0.001 dangerous substances (76/464/EEC)
Selenium N/D The Water Supply (Water Quality) (Scotland) Regulations
2001
mg/1
Copner N/D Envirommental Quality Standards (EQS) for List 2
PP dangerous substances (76/464/EEC)
- 1 Environmental Quality Standards (EQS) for List 2
Nickel N/D dangerous substances (76/464/EEC)
Zine 5 Environmental Quality Standards (EQS) for List 2
dangerous substances (76/464/EEC)
Cvanide 0.05 The Water Supply (Water Quality) (Scotland) Regulations
i o i 2OOL
. Envirommental Quality Standards (EQS) for List 2
Phenols 0.0005 dangerous substances (76464/EEC)
TPH 0.01 Environmental Quality Standards (EQS) for Bathing
) Waters
pH Units 55_05 The Water Supply (Water Quality) (Scotland) Regulations
) ' 2001

P:A1027 - Moray Council\1027-001 - Portessie Station\Reports\Stage 1 & 2 Portessie Appendices.doc

19/03/2004



COMBINED PHASE 1/PHASE 2 INVESTIGATION,
PORTESSIE STATION

FOR
THE MORAY COUNCIL

LABORATORY TEST CERTIFICATES
&
CHEMICAL TEST RESULTS
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EVERN CAS e

CITY ANALY TICAL-SERVICES LTD

ANALYSIS RESULTS PAGE 1 OF 6 PAGES

28 Apnil 2004

Mr G McGarrity

Terrenus Consulting Limited
James Watt Building
Scottish Enterprise
Technology Park

East Kilbride

G75 0QD

Test Report : TER /94190

Dear Mr McGarrity

Please find enclosed the results of the analysis carried out on the samples submitted from Portessie
Station on Wednesday, April 21, 2004,

I trust you will find these satisfactory but should you have any queries please contact customer
services.

Yours sincerely

§ UHAS 1
A

TR R T Gibbs .
AUTHORISED SIGNATORY

Busisess of Lha Yoar
Winner 2001 Oeterminations marked * In this cedificole ore not included In the UKAS accreditation schedule for our laborotory. Opinlons and interpretations
expressed hereln, and marked &, are outside he scope of UKAS accereditation. Determinalions marked § weare subconiracted. Unless othenwise stated,
\\\\ CAS Ltd wos not responsible for sampling. Infomnation ebout methods and perforrmance choracteristics of the determinctions are avallable on request.
Unless otherwise cgreed, as recelved solls will be disposed of atter 30 days; died soils after 30 doys and watersfleachates ofier 10 days from 1he issue of

\\ \ the final report. Soil analyss s canied oul on alr-dried ond ground test portion of the sampte.

B STL
- City Analytical Services Limited

A part of Severn Trent

Laboratories Limited. Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ

Registered in England 2050581 Tel +44 (0)24 7658 4800 Fax +44 (0)24 7658 4848 « fnfo@cityanafytical. co.uk

+



Soil Analysis PAGE20F 6
TER /94190
Portessie Station
Your Reference:- 1027-001
Your Order:-
CAS Number: 495922, 495923 495924
Sample Ref BH4 BH4 TP2/D1
Detname Method  Units 0.30m 0.40m 0.30m
Arsenic {(Total) 30/30C mglkg 1.3 2.2 2.2
Boron (Soluble) 6 mg/kg 0.37 0.6 1.1
Cadmium (Total) 30 mg/kg <0.50 <0.50 <0.50
Chromium (Total) 30 mg/kg 7.7 7.4 54
Copper (Total) 30 mglke 5.4 2.8 4.3
Lead (Total) 30 mg/ke 8.7 11 14
Mercury (Total) 30C mg/kg <0.10 <0.10 < Q.10
Nickel (Total) 30 mg/kg 5.8 4.7 3
Selenium (Total) 30C mg/kg 0.1 0.21 032
Zinc (Total) 30 mg/kg 27 22 12
Cyanide (Total) 14 mg/kg <0.50 < 0.50 <0.50
Phenols (Total) 404 mg/kg <0.50 <0.50 <0.50
Sulphate as SO3 (2:1 Water Extract) 46 gfl <0.05 <0.05 <0.05
pH 39 pH units 74 6.6 6.1
>> TPHSUITE << . . .
TPH by GC (>C6-C10) 317 mg/kg <50 <50 <50
TPH by GC (>C10 - C20) 317 mg/kg <50 <50 <50
TPH by GC (>C20-C40) 317 mg'kg <50 <50 72
TPH by GC (>C6 - C40) 317 mglkg <50 <50 72

Business of the Year
Winner 200%

MW ke
EGS N/S - Not Scheduled

NS - insufficient Sample

STL

City Analytical Services Limited
fﬁiﬁﬂfﬁ:ﬁ??&gﬁ Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ
Registered in England 2050581 Tel +44 (0)24 7658 4800 Fax +44 (0)24 7658 4848 » info@cityanalytical.co,uk



Soil Analysis PAGE3OF6
TER /94190
Portessie Station
Your Reference:- 1027-001
Your Order:-
CAS Number: 495925 495926 495927
Sample Ref TP3/D1  TP5/D1  TP6/D1
Detname Method  Units 0.50m 0.30m 0.30m
Arsenic (Total) 30/30C mg/kg 2.2 35 32
Boron (Soluble) 6 mglkg 0.91 0.86 0.59
Cadmium (Total) 30 mg/kg <0.50 <050 <{0.50
Chromium (Total) 30 mg/kg <50 8.8 14
Copper (Total) 30 mg/kg 7.2 23 25
Lead (Total) 30 mg/kg 26 53 46
Mercury (Total) 30C mg/kg <0.10 0.11 <0.10
Nickel (Total) 30 mg/kg 33 12 15
Selenium (Total) 30C mg/kg 03 0.3 0.24
Zinc (Total) 30 mg/kg 19 39 40
Cyanide (Total) 14 mg/kg <0.50 < 0.50 <0.50
Phenols (Total) 40A mg'kg < 0.50 < 0.50 < 0.50
Sulphate as SO3 (2:1 Water Extract) 46 o/l <0.05 <{.05 < 0.05
pH 39 pH units 6.4 7.6 7
>> TPHSUITE << . . .
TPH by GC (>C6-CL0) 317 mg/kg <50 <350 <50
TPH by GC (>C10 - C20) 317 mg/kg <50 <50 <50
TPH by GC (>C20-C40) 317 mg/kg <50 85 51
TPH by GC (>C6 - C40) 317 - mg/kg <50 85 51
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INVESTOR IN PEOCLE

Bursirsiean of the Yoor
" Winner 2001

\\\\ Ke
EGS N/S - Not Scheduled

M\ /S - Insufficient Sample

=T STL

Irveormenal Lesdeniin

A part of Sevem Trent

City Analytical Services Limited
Laboratories Limted. Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ
Registered in Engiand 2050581 Tel +44 (0)24 7658 4800 Fax +44 (0)24 7658 4848 « info@cityanalytical.co.uk



Soil Analysis PAGE4OF 6
TER /94190
Portessie Station
Your Reference:- 1027-001
Your Order:-
CAS Number: 495928 495929 495930
Sample Ref TP7D1  TPI/D2  TP8D1
Detname Method  Units 0.30m 0.90m 0.50m
Arsenic (Total) 30/30C mg/kg 5.9 32 1.5
Boron (Scluble) 6 mg/kg 0.66 0.74 0.47
Cadmium (Total) 30 mgrkg <0.50 <0.50 < 0.50
Chromium (Total) 30 mgkg 9.3 9 11
Copper (Total) 30 mg/kg 12 8.4 4.7
Lead (Total) 30 mg/kg 31 19 14
Mercury (Total) 30C mg/kg 0.1 <0.10 <0.10
Nicke! (Total) 30 mg/kg 7.1 52 21
Selenium (Total) 30C mg/kg 0.28 0.22 0.13
Zinc (Total) 30 mg/kg 37 37 22
Cyanide (Total) 14 mg/kg < 0.50 <050 <0.50
Phenols (Total) 40A mg/kg < 0.50 < 0.50 <0.50
Sulphate as SO3 (2:1 Water Extract) 46 g/l <0.05 <0.05 <0.05
pH 39 pH units 7 6.9 6.5
>»> TPHSUITE << . . .
TPH by GC (>C6-C10) 317 mg/kg <50 <50 <50
TPH by GC (>C10-- C20) 317 mg/kg <50 <50 <50
TPH by GC (>C20-C40) 317 mg/ke 53 54 "< 50
TPH by GC (>C6 - C40) 317 mgikg 53 54 <50

)

L,

IKVESTOR IS PEAOPLE

of the Year

Bushass.
Winner 2001

AN Ke
EGS N/S - Not Scheduled

NN\ /S - Insufficient Sample

STL

City Analytical Services Limited .
fa?:?}?ar;ris::irinm;:;?t Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ
Registered in England 2050581 Tel +44 (0)24 7658 4800 Fax +44 (0)24 7658 4848 « info@cityanalytical.co.uk
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Soil Analysis
TER /94190
Portessie Station
Your Reference:- 1027-001
Your Order:-
CAS Number: 495931 495932
Sample Ref TPS/D2  TPi0/MD1
Detname Method  Units 1.00m 0.30m
Arsenic (Total) 30/30C meg/kg 2.5 1.8
Boron (Soluble) 6 mg/kg 0.41 0.29
Cadmium (Total) 30 mg/kg < 0.50 < 0.50
Chromium {Total) 30 mg/kg <50 9.5
Copper (Total) 30 mglkg 5.3 5.7
Lead (Total) 30 mglkg 37 13
Mercury (Total) 30C mg/kg < (.10 <0.10
Nickel (Total) 30 mg/kg 3 6.2
Selenium (Total) 30C mg'kg 0.32 0.14
Zinc (Total) 30 mg/keg 12 33
Cyanide (Total) 14 mgfkg <0.50 <0.50
Phenols (Total) 40A mg/kg <0.50 <{0.50
Sulphate as 503 (2:1 Water Extract) 46 g/l <0.05 <0.05
pH 39 pH units 6 6.5
>> TPHSUITE << . .
TPH by GC (>C6-CL0) 317 mg/kg <50 <50
TPH by GC (>C10 - C20) 317 mg/kg <50 <50
TPH by GC (>C20-C40) 317 mglkg <50 <50
TPH by GC (>C6 - C40) 317 mg/kg <50 <50

W\ Ke

A\
EGS N/S - Not Scheduled

NN\ /S - Insufficient Sample

g O 1 L

Lrdremants Leaserthn

A part of Severn Trent
Labarataries Limited.

Registered in England 2050581

City Analytical Services Limited

Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ
Tel +44 (0)24 7658 4800 Fax +44 (0)24 7658 4848 « info@cityanalyvtical.co.uk
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Text D ata PAGEGQOF6
TER /94190
Portessie Station
Your Reference:- 1027-001
Your Order:-
CAS No Sample Ref Asbestos Identification®

495922 BH4 (.30m Non Detected

495923 BH4 0.40m N/S

495924 TP2/D1 0.30m Non Detected

495925 TP3/D1 0.50m Non Detected

495926 TP5/D1 0.30m Non Detected

495927 TP6/MD1 0.30m Non Detected

495928 TP7/D1 0.30m Non Detected.

495929 TP7/D2 0.90m Non Detected

495930 TP8/D1 0.50m Non Detected

495931 TPO/D2 1.00m Non Detected

405932 TP1O/DI1 0.30m Non Detected

Yot
INVESTOR 1§ PEOPLE

Wirner

*

\\\\ Ke
EGS N/S - Not Scheduled

of ther Yoar

2001

NN /S - Insufficient Sample
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A part of Severn Trent
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ed in England 2050581

City Analytical Services Limited
Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ

Tel +44 (0)24 7658 4800 Fax +44 (()24 7658 4848 « info@cityanalytical.co.uk



CASm

C{TY-ANALYTICAL BEERVICES LTD

ANALYSIS RESULTS PAGE 1 OF 2 PAGES

4 May 2004

Mr W Humne

Terrenus Consulting Limited
James Watt Building
Scottish Enterprise
Technology Park

East Kilbride

G750QD

Test Report : TER /94651

Dear Mr Hume

Please find enclosed the results of the analysis carried out on the samples submitted from Portessie
Station on 27 April 2004.

I'trust you will find these satisfactory but should you have any queries please contact customer
services.

Yours sincerely .

TR R T Gibbs
AUTHORISED SIGNATORY

Busioeria of the Year
Winner 2001

Determinations marked * in this cerificate are not Inciuded In the UKAS accreditation schedule for our laboratery. Cpinions and inferpretations
X axpressed herein, and marked #. are outside the scope of UKAS accreditation. Determinaiions marked $ were subcontacted, Unless olherwise stated,
\\\\ CAS Ltd was not responsibie for sampling. Information obeout methods and performance characteristics of the determinations are ovalloble on requesi.
AGS Unless atherwise agreed, os received soils will be disposed of after 3 days; dried soils after 30 days and walersfleachaies after 10 doys from the Issue of
\\\\ the final repori, Sol anolysis Is corted out on oir-dried ond ground test portion of the somple.

STL
Aot T:w o Teent City Analytical Services Limited
Laoratories Limited, Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ

Registered in England 2050581 Tel +44 ()24 7658 4800 Fax +44 (0)24 7658 4848 « info@cityanalytical.co.uk



Water Analysis PAGEZOF2
TER /94651
Portessie Station
Your Reference:- 1027-001
Your Order:-
CAS Number: 498915 498916 498917
Sampie Ref TP4 TPs Surface
Deiname Method  Units Water
Arsenic (Soluble)*® 25C ugll <10 <10 <10
Cadmium (Soluble) 53 ug/l <5.0 <5.0 <5.0
Chromium (Soluble) 56 pel 329 3.57 <2.00
Copper (Soluble) 56 e/t 9.4 <5.0 <5.0
Lead (Soluble) 53 pg/fl 19 <10 <10
Mercury (Soluble)* 25C g/l < 1.0 <10 <1.0
Nickel (Soluble) 53 el <10 47 <10
Selenium (Soluble)* 25C ugll <2.0 <2.0 <2.0
Zinc (Soluble) 53 e/l 90 <10 <10
Cyanide (Total)* 14A mg/! <0.05 <0.05 <0.05
Sulphate as SO3 60 g/l <0.10 <0.18 <0.10
pH 31 pHunits 6.7 7.1 7.9
>> TPHSUITE «<<*, . . .
TPHby GC (>C6-C10)*  TPHWB gl <10 <10 <10
TPH by GC (>C10- C20)* TPHWB  pugi <10 <10 <10
TPH by GC (>C20 - C40)* TPHWB  pug/l <10 <10 <10
TPH by GC (>C6 - C40)* TPHWB  pg/l <10 <10 <10
Total Phenol* PHOHLOW ug/l 79 370 <0.50

i” ™
4
DSVESTOR IS PEOPLE

By of thets Yoor
Winner 2601

AN

Key
N/S - Not Scheduled
N\ I/S - Insufficient Sample

maaman STL
Envirormesasl Leadern

City Analytical Services Limited

A part of Severn Trent
Labaratorles Limited,

Registered in England 2050581

Rayner House, 80 Lockhurst Lane, Coventry CV6 5PZ
Tel +44 (0)24 7658 4800 Fax +44 ()24 7658 4848 « info@cityanalytical.co.uk
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Aitken Laboratories Ltd

SITE INVESTIGATION CONTRACTORS

Castlehill House, Slamannan FK1 3EZ,
Tel: 01324-851389 Fax: 01324-851325

Date: May 17, 2004
Terrenmus Consulting Limnited
James Watt Building our Repr VD308
Scottish Enterprise Technology Park ’
East Kilbride
G75 0QD Your Ref:

FAO: Mr W. Hume

Dear Sirs

SITE INVESTIGATION AT STATION ROAD, PORTESSIE

Please find enclosed our report for the above ground investigation.
This report was prepared by Mr A. Dobinson.

We trust this report is satisfactory, however if we can be of any further assistance please do not
hesitate to contact us.

Yours faithfully
for and on behalf of
AITKEN LABORATORIES LIMITED

Mash Dois

Alastair Dobinson
B. Eng. (Hons), C. Eng., M.I.C.E.

Directors John W. Aitken Vivienne M. Aitken
Registered in Scotland No. 98172
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FACTUAL REPORT
ON
GROUND INVESTIGATION
AT
STATION ROAD
PORTESSIE

1. INTRODUCTION
It is proposed to construct a residential development at Station Road, Portessie.

At the request of Terrenus Consulting Engineers Limited, an investigation was carried out fo
confirm the ground conditions at the site.

This report presents the information established by observation, boring, sampling and insitu
testing. It should be noted that natural strata vary from point to point and that man made
deposits are subject to an even greater diversity. Groundwater conditions are dependent upon
seasonal and other factors. Whilst an attempt is made in reporting to assess the likelihood or
extent of such variations at the site, it should be recognised that there may be conditions
pertaining, which are not disclosed by the investigation.

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.
2. SITE WORK
The field works were carried out during the period 17" to 29™ March 2004 and comprised:-

6 No. Terrier Rig Boreholes to a maximum depth of 1.20 metres
w11 No: Machine Excavated Trial Pits -
Details of the boreholes and trial pits including daily progress of hole and casing, descriptions
of strata encountered, records of sampling and insitu testing carried out, observations of

groundwater conditions while boring and depths to changes in strata are presented i the
exploratory hole records in Appendix 1.

D308 page 1 of 3
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3. LABORATORY TESTING

The samples of soil taken during the site works were transported to the laboratory for
systematic examination and testing. The characteristics of the soils determined in the
laboratory were used to supplement field observations in the preparation of the final borehole
records.

Testing was carried out on selected samples to the requirements of the relevant British
Standards, or in accordance with current good practice, as appropriate.

The Laboratory Testing References section of Appendix 2 details the tests performed in the
laboratory which are UKAS accredited.

Tests marked "Not UKAS Accredited” in this report are not included in the UKAS
Accreditation Schedule for our laboratory.

Yaboratory Testing Comprised :-
Classification Tests
California Bearing Ratio Tests

Chemical Analysis

The results are presented in summary and detailed Tables and Figures in Appendix 2.

D308 page2 of 3
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REFERENCES

1. B55930:1999 Code of Practice for "Site Investigation" British Standard Code of Practice,
British Standards Institution, London

2. BS1377:1990 Parts 1 to 9 British Standard "Methods of Test of Soils for civil engineering
purposes”. British Standards Institution, London.

3. BS10175:2001 Investigation of potentially contaminated site — Code of Practice.

4. Building Research Establishment, 1991 (New Edition 1996), BRE Digest 363 "Sulphate
and acid resistance of concrete in the ground.
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Site : ﬁorelgole
AITKEN LABORATORIES LTD | statonroas, rorrzssie b
Boring Method Diamefor Ground Level (mOD)| Client Job
TERRIER RIG Number
D308
Location Dates Engineer
17/03/2004 g Sheet
TERRENUS 11
Depth Casing | Water Level Depth 8
{m Sample/Tests | De tl'? Depth Field Records mQD ™ i =
j p ; rﬁ) f Eg) { } (Thi ék ess) Description Legend s
= 0.05 [} TOPSOIL
e 0.15
£ {0.10) [| #COBBLES
— 040
0.50 B1 £ (0.25) [{ #SAND and GRAVEL
= 0.60
= (0-60) Brown slightly clayey gravelly fine to coarse SAND, Gravel
F L content is fine {o coarse.
17/03/2004:DRY £ 1.00 '
:: Complets at 1.00m
Figure No. Scale | Logged
Remarks {approx} | By
Borehaole terminated due to lack of progress. D308.4 150 RL

# Dencles drillers’ description.
Excavating from 0,00m to 0.50m for 1 hour.

Produced by the GEOtechnical DAlabase SYstem (GEQDASY) (C) all rights reserved



Borehale terminated due to lack of progress.

- A 50mm diameter standpipe was installed at a depth of 0.80m.

Excavating from 0.00m to 0.50m for 1 hour.

Site Soreho!e
b
AITKEN LABORATORIES LTD | stnonroo, porressie o
Boring Method Diameter Ground Level (mQOD){ Client Joh
TERRIER RIG Number
D308
Location ates Engineer
17/03/2004 o Sheet
TERRENUS n
Depth Casing Elater Leve] Dapth ]
(1] Sample/Tests | Depth | Depth Field Records mOD m l k3
{m} el ¢ ,ﬁ) ‘ mpj { } (Thi ék ess) Description Legend| 2 Instr
= 015 [LOESOL
:: (%'i%) #SAND and GRAVEL
= . Brown slightly silty gravelly fine to coarse SAND
0.50 81 = {0-40) | yith cobbles. Gravel content is fine o coarse.
17103/2004:DRY = 080
= Complete at 0.60m
o
— Figure No. Scale | Logged
Remarks , L S {approx) Bygg
# Denotes drillers’ description. D308.2 150 RL

Produced by the GEOlechnical DAtabase SYstem (GECDASY) (C) all rights reserved



Site ﬁorehole
AITKEN LABORATORIES LTD | swnonroan, roressie ”r;b"
Boring Method Diameter Ground Level (mOt| Client Job
TERRIER RIG Number
D30g
Location Dates Engineer
17/03/2004 N Sheet
TERRENUS M
Depth Caslng | Water Lavel Depth H
m, Sample / Tests | Depthi | Depth Field Records mOEl D 3
(m) p ; rg) i ng) : (mOL} (Thi g}mess) escription Legend :
TOPSOIL
(0.40)
0.50 B 040 Brown skightly clayey gravelly fine to coarse SAND with
. cobbles. Gravel content is fine to coarse.

{0.60)

17/03/2004:DRY 1.00

|||||l||l||||||||a|l|l|l|Il||||I|l|lllll|l||||||l||||||i|ilillll|||||l‘[lliil||[I|l|l|l|lp|l|l]l|l|lllil||lal|||||||i

iy

Complete at 1.00m

Remarks .
# Denotes drillers' description.
Borehole terminated due 1o [ack of progress.
A 50mm diameter standpipe was installed at a depth of 1.00m.
Excavating from 0.00m to 0.50m for 1 hour.

Figure No.
D308.3

Scale
(eepig)

Logged
By
RL

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



Slte Borehole
N
AITKEN LABORATORIES LTD | swnonroso, coressie i
Boring Method Diameter Ground Level {mOD}| Client Job
TERRIER RIG Number
D308
Location ates Englneer Sheet
18/03/2004
TERRENUS 1M
Depth Casl Water Level Depth 8
m Sample /Tests | De ﬂ’? Depth Field Records mOE rﬁ D i =
{m} P (nl?') enl {mOD) (Ths cfkrzess) escription Legend S | nstr
£ TOPSOIL
= {030
= 030 h MADE GROUND (Sand with ash)
0.50 B1 ~
— Brown very clavey gravelly fine to coarse SAND
= (0.80) | with cobbles, Gravel content is fine to coarse,
SRR
18/03/2004:DRY =
ET Complete at 1.20m
E-
— Figure No. Scale | Logged
Remarks . {approx} | By
Borehole terminated due to lack of pregress. D308.4 1L50 RL

# Denotes drillers’ description.
Excavating from 0.00m to 8.50m for 1 hour.

Produced by the GEQtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



Site Borehole
Humhb
AITKEN LABORATORIES LTD | swamonroso, rorressee i
Boring Method Dlameter Ground Level (mOD}| Client Job
TERRIER RIG Number
D308
Location ates Engineer
18/03/2004 9 - Sheet
TERRENUS 11
Depth Casing | Water Level Depth 3
m Sample/Tests | Depth | Depth Fleld Records oD D tpti ki
) P ) | ) MO0} | rridless) eseription Regend) 2
£ 0.05 [JTOPSOL
= 0.20
E  (0.15) || #COBBLES
- {050
0.50 B1 = ¢ Brown slightly clayey gravelly fine to coarse SAND. Gravel
- 0.70 {; content is fine {o coarse.
18/03/2004:DRY =
_5-_ Complete at 0.70m
— Figure Mo. Scale | Logged
Remarks d (approx) Byg
Borehole terminated due ie lack of pragress. D308.5 150 RL
# Denotes drillers’ descriplion.
Excavating from 0.00m to 0.50m for 1 hour.

Produced by the GEOtechnical DAlabase SYster (GEQDASY) (C) all rights reserved




Borehole terminated due to lack of progress.
# Denotes drilfers’ descriptica.
Excavating from 0.00m to 0.50m for 1 hour,

Site Boreholt
AITKEN LABORATORIES LTD | sranonroso, porressie N“"g”"
Boring Method Diameter Ground Leve! {mOD}| Client Job
TERRIER RIG Number
D308
Location Dates Engineer
AT, L 18/02/2004 9 ) Sheet
TERRENUS 11
Depth Casing | Waier Leval Depth 3‘;
m Sample [ Tests | De 1‘.I1§J Depth Fiald Records mog m i B
{m) p (ng) ; rﬁ} { ) (Thi c(:k ess) Description Legend g Instr
= TOPSOIL
= 4o
=~ - Brown slightly clayey gravelly fine fo coarse SAND
0.50 Bt = (040} | with cobbles. Gravel content is fine fo coarse.
18/03/2004:DRY = 0.80
= Complete at 0.80m
Figure No, Scals Logged
Remarks
A 5Dmm diameter standpipe was insialled at a depth of 0.80m. D308.6 (al'i'?s"gx) BYRL

Produced by the GEOtechnical DAtabase SYstern (GEQDASY) (C) all rights reserved



Site Trial Pit
AITKEN LABORATORIES LTD | staronross, rortessie Number
TP P1
Excavation Method . Dimensions Ground Level {mOD)| Cilent Job
JCB 30X 0.60x2.00m Number
D308
Location Dates Engineer Sheet
28/03/2004
TERRENUS H
Depth Water Level Depth §
(rg} Sample / Tests Eigﬁlh Fleld Records (mea'g) (Thi Bkrzess) Description Legend, ?::
= TOPSOIL
0.50 o1 E(1.00)
= 1.00 | Brown sitty gravelly fine and medium SAND with cobbles.
= Gravel content is fine to coarse.
1.20 B2 - (0.60)
1,50 D3 =
- 1.60
£ OBSTRUCTION {Probable Bedrock)
E— Complets at 1.60m
Plan s . . . . , | Remarks
Trial pit remained dry and stable throughout.
’ * Scale (approx) Logged By Figure No.
1:50 GTD D308.TP P1

Produced by the GEOQtechnical DAtabase SYstem {GECDASY) (C) all rights reserved



Slte Trial Pit
AITKEN LABORATORIES LTD | swanonroso rorresse Number
TP P2
Excavation Method Dimensions Ground Level {mOD}| Client Job
JCB 30X 0.60x2.00m Number
D308
Locatlon Dates Engineer Sheet
29/03/2004
TERRENUS 111
Derﬁlh Water Level Depth g
Sample / Tests Depth Fieid Records moD 1] th =
(m} ple / Tes (rrﬁ ac ( ) (Thtémess) escription Legend éu
e TOPSOIL %
0.30 D = (0.60)
- 0.60 | Light brown silty gravelly fine lo coarse SAND wilh cobbles.
= Gravel content is fine o coarse.
0.50 B2 E
1.20 D3 =
= (2.20)
2.20 D4 =
= 280
§_—“ Complete at 2.80m
Plan . Remarks

Trial pit remained dry and stable throughout.

Scale (approx)

1:50

Logged By

GTD

Figure No.
0308.7P P2

Produced by the GEQtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



Site Trial Pit
(A) AITKEN LABORATORIES LTD | stanon o rorresse
- TP P3
Excavation Methed Dimensions Ground Level (mOD)| Chient Job
JCE 3CX 0.80x2.00m Number
0308
Location Dates Engineer Sheet
28/03/2004
TERRENUS 11
Depth Water Level | Dapth ]
m, Sample / Tests | Depth Flefd Record [a]3} J D tl &
(e ) ample (a ecords {mOD} . (Th!éew oss) escription Legend £
= TOPSOIL %
E (0.30) N
= %% " MADE GROUND (Dark brown sitty gravelly sand with
0.50 D1 = {0.65) cobbles)
=il 095 [ " -
1.00 =% Water strike(1) at 0.95m. — Light brown silty gravelly fine and medium SAND with
E cobbles. Gravel content Is fine to coarsa,
E  (1.45)
1.80 D3 =
= 240
:: Complete at 2.40m
Plan Remarks

Trial pit remained stable throughout,

Scale {approx) Logged By

1:50 GTD

Figure Ne.
D308.TP P3

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) ali rights reserved




Site Erial Fit
AITKEN LAB (@) RATO Rl ESLT D STATION ROAD, PORTESSIE umber
TP P4
Excavation Method Dimenslons Ground Level {mOD)| Cllent Job
JCB 3CX 0.60x2.00m Number
D308
Locatlon Dates Engineer Sheet
29/03/2004
TERRENUS 1
Depth Water Level Depth z
m Sample [ Tests Depth Field Records mOD In] ipti &
{m) amp (rlﬁ { ) (Thiérl?r}ess) escription Legend ‘g’
é:_ MADE GROUND (Black and dark brown sandy gravelly siit
~ with brick)
0.20 D1 F (0.50)
f: 0.50 | Brown motiled slightly clayey gravelly fine to coarse SAND
0.60 D2 = with frequent cobbles. Gravel content is fine to coarse.
1.00 83 =
(230}
2,00 D4 =
220 DS =
= 280
= Complete at 2.80m
Plan Remarks
A 50mm diamater standpipe was installed at a depth of
.80m.
. . . . . Trial pit remained dry and stable throughout.
N * Scale {approx) Logged By Figure No.
1:50 GTD D308.TP P4

Produced by the GECtechnical DAtabase SYstem (GECDASY) (C) ali rights reserved



A Site Trial Pit
Numh
. 1)) AITKEN LABORATORIES LTD | starionros, rorressie e
JE TP P5
Excavation Method Dimensions Ground Level (mOD}{ Client Job
JCB 3CX 0.60x2.00m Number
D308
Locatlon Dates Engineer
20/03/2004 9 Sheet
TERRENUS 171
Depth Water Level Depth &
{m) Sample / Tests Depth Flald Records mOD B ipti =
(nﬁ { ) (Thif(:mess) aseription Legend f
E MADE GROUND {Brown siity gravalty sand with ash, brick,
E concrete and cobbles)
0.30 D1 -
1.00 D2 = (190)
1.50 83 =
E_.  1.90 [ Brown motiled shightly clayey gravelly fine 1o coarse SAND
2.00 D4 e with frequent cobbles. Gravel content is fine to coarse.
220 BS o
E.  (0.90)
= 280
- Complete at 2.80m
Plan . Remarks
A 50mm diameter standpips was installed at a depth of
.80m,
. . . . . Trial pit remained dry and stable throughout,
: Scale (approx) Logged By Figure No,
1:50 GTD D308.TF P5

Produced by the GEQtachnical DAlabase SYstem (GEODASY) (C) all rights reserved



(R) AITKEN LABORATORIES LTD |
Number
STATION ROAD, PORTESSIE
' TP P6
Excavation Method Dimensions Ground Level {mOD)| Client Job
JCB 3CX 0.60x2.00m Number
D308
Location Dates Engineer
20/03/2004 y Sheat
TERRENUS 17
Depth Water Level Depih H
m, Sample / Tests Depth Fleld Records mOD D i k]
{my p =B { )] (Thléﬂl ess) escription Lagend §
f—— MADE GROUND (Brown silty sandy gravel)
0.30 D1 = (065)
0.70 D2 Waler sirike{1) at 0.65m. - 0.85 | Brown motiled ve clayey gravelly fine to coarse SAND
. b= with frequent cobbles. Gravel content is fine {o coarse.
1.00 B3 e
E (195
220 D4 =
= 280
£ Complete at 2.60m
Plan . . , | Remarks

A 50mm diameter standpipe was installed at a depth of
2.60m,
Trial pit remained stable throughout,

Scale {(approx)

Logged By

1:50 GTD

Figure No.
D308.TP P6

Produced by the GEQlechnical DAtabase SYstem (GEQDASY) (C) all righls reserved




Site - Trial Pit
AITKEN LABORATORIES LTD | srarionroso, rorressie Numbor
TP P7
Excavatlon Method ) Dimensions Ground Level {mOD)| Glient Job
JCB 3CX 0.60x2.00m Number
D308
Location Dates Engineer Sheet
29/03/2004
TERRENUS SN
Depth Water Level Depth 5
h Sample / Tests | Depth Fleld Records S0). D i 3
{m} ample / Tests (HS eld Recor {mOD) (Thi c(Elr:l'ess) escription Legend E
£ MADE GROUND (Dark brown gravelly sand with cobbles
- and brick)
0.30 ] = (0.70)
:: 070 -
= Brown motlled slightly clayey gravelly fine {o coarse SAND
0.90 D2 = with frequent cobbles. Gravel contant is fine to ¢oarse,
E  {0.90)
1.40 83 F
- 1.60
- Complete at 1.60m
Pian . . . . . | Remarks
Trial pit abandoned at a depth of 1.60m due to burst
water pipe.
’ Scale (approx) Logged By Flgure No.
1:50 GTD D308.TP P?

Produced by the GEQlechnlcal DAtabase SYstem (GEODASY) (C) all rights reserved




’ Site Trial Pit
AITKEN LABORATORIES LTD | staronrosp, porTessie Numbor
TP P8
Excavation Method Dimensions Ground Level (nOD)| Cilent Job
JOB 36X 0.60x2.00m Number
D308
Location Dates Engingor Sh
26/03/2004 et
TERRENUS kI |
Depth Water Lave] Dapth ]
m Sample / Tests | Depth Fleld Records mQD D pti K]
{m) p (rrﬁ {i )] (Thlfﬁless) escription Lagend Bﬁ
= TOPSOIL
- {0.55)
0.50 D1 EH: 0.55 Brown mottled stighﬂy clayey gravelly fine to coarse SAND
- with frequent cobbles. Gravel content is fine {0 coarse.
1.00 B2 :_._
150 D3 = (195)
£ 250
;—_ Complete at 2.50m
e
-
Plan Remarks

Trial plt remained dry and stable throughout

Scale {approx} l.ogged By
1:50 GTD

Figure No.
D308.TP P8

Produced by the GEOlechnical DAtabase SYstem (GEODASY) (C) all rights reserves



Site Trial Pit
(&) AITKEN LABORATORIES LTD | smonron,rorresse
TP P9
Excavation Method Dimensions Ground Levsl {mOD}| Client Job
JCB 30X 0.60x2.00m Number
D308
Location Dates Englneer Sheet
2010312004 e
TERRENUS in
Depth Water Leyel Depth 5
m Sample / Tests Depth Fleld Records mgg m D f B
{m) P (nﬁ {mOD} ﬁhiék&ess) escription Legend ks
::— (0.30) MADE GROUND (Brown gravelly sand with cobbles)
0.20 D1 = 30 | MADE GROUND {Dark brown silty gravelly fine and 3
B maditm sand with cobbles) o
= 3
= XX
11.00 B3 £ (1.30) S
1.00 D2 = 253
= 5
= 1.60 | Light brown mottled slightly clayey gravelly fine 1o coarse
E SAND with frequeni cobbles. Gravel content is fine to
1.80 D4 F coarse,
1.95 BS ot
= (0.90)
= 250
E Complete at 2.80m
=
Plan . . . . . . | Remarks
Trial pit remained dry and stable throughout.
' : ' ' * : . ‘ ' * " { Scale (approx) Logged By Figure No.
1:50 GTD D308.TP P3

Produced by the GEOtachnical DAlabase SYstem (GEODASY) (C) alf rights reserved




Site Trial Pit
(A) AITKEN LABORATORIES LTD | s o rosressie
1= TP P10
Excavaiion Method Dimensions Ground Level [mOD}| Clent Job
JCB 3CX 0.60%2.00m Number
p308
Location Dates Engineer Sheet
29/03/2004
TERRENLS "
Depth Water Leval Depth 5
m Sample f Tests Denth Fleld Records mOD m Description L &
(en) P { (MO0} pidess) P egend| &
E—-—- MADE GROUND {Brown silty gravelly sand with cobbles)
0.30 o1 = (045)
E- 045 -
= Brown gravelly fine lo coarse SAND with frequent cobbles,
E  (0.50) | Gravel content is fine {o coarse.
.80 D3 = 0.95
o Light brown very silly gravelly fine {o coarse SAND with
- frequent cobbles. Gravel content is fine to coarse.
1.40 B2 =
E(1.65)
230 D4 o
= 260
= Complete at 2.60m
Plan . Remarks

Trial pit remalned dry and stable throughout.

1:50 GTD

Scale (approx)} Logged By Figure No.
D308.TR P10

Produced by the GECtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




Site Trial pit
(&) AITKEN LABORATORIES LTD | smronross rosresse
TP P11
Excavation Method Dimensions Ground Level {mOD}| Client Job
JCB3CX 0.60x2.60m Number
0308
Location Dates Englneer Sheet
29/03/2004
TERRENUS 171
Depth Watar Leve!l Depth 5
h Sample / Tests | Dapth Fleld Rocords moD D 3
() amp! (n% { ) {Thlég‘ oss) escription Legend £
= TOPSOIL
0.20 D1 E (0.50)
? 0.50 | Brown mottled slightly clayey gravelly fine fo coarse SAND
0.60 D2 - with frequent cobbles. Gravel content is fine to coatse.
1.00 83 =
= (250)
2,00 D4 =
E 3.00
E_" Complete at 3.00m
Plan . . . . . | Remarks

Trial pit remained dry and stable throughout.

* ' B ' " | Scale (approx} Logged By Figure No.

1:50 GTD D308.TP P11

Produced by the GEClechnical DAtabase SYstem (GEODASY) (C) all rights reserved



Appendix 2

Laboratory Test Report

Aitken Laboratories Ltd
SITE INVESTIGATION CONTRACTORS



Laboratory Testing References

Laboratory Test Standard Specification in Accordance with
Moisture Content BS 1377: Part 2 1890: Clause 3.2
Liquid Limit BS 1377: Part 2 1980: Clause 4.3
Plastic Limit BS 1377; Part 2 1990; Clause 6.3
Plasticlty Index and Liquidity Index BS 1377: Part 2 1990: Clause 5.4
Density Measuremant BS 1377: Part 2 1990: Clause 7.2
Particle Size Distribution BS 1377: Part 2 1960: Clause 8.2
Particle Size Distribution BS 1377 Part 2 1990: Clause 9.3
Particle Size Distribution BS 1377: Part 2 1890: Clause 9.5
Sulphate Content of Soll and Groundwater BS 1377: Part 3 1990: Clause 5.6
H BS 1377: Pant 3 1890: Clause 9
California Bearing Ratio BS 1377; Part 4 1890: Clause 7
Compressibility Test BS 4377: Part § 1990: Clause 3
Undrained Shear Strength, Triaxial Compression _ IBS 1377: Part 7 1880: Clause 8
Undralned Shear Strength, Triaxial Compression
CiMutti-stage) _ BS 1377: Part 7 1960: Clause §

* Tests marked with asterisk are not UKAS Accredited,

Aitken Laboratories Ltd

SITE INVESTIGATION CONTRACTORS



D308, Station Road, Portessie

Seil Test Results Summary

Table 1
Approved by: 13‘ 1 Date: Drawn by:
Checked by: :)' Date: " \,f-"'—S'tﬁC\— . Rev:
] SAMPLE -

B | ored e 10 THER TESTING AND
P DET"IH 'I'YPE DESCRIPTIO.N QFSAMPLE MCy REM: g
No | (m) Con o ewl

Brown very clayey gravelly fine to coarse SAND
4 0.50 Bi with cobbles. Gravel content is fine to coarse PSD
Brown silty gravelly fine and medium SAND with
Th1y 120 B2 cobbles, Gravel content is fine to coarse 15 CBR, 504, pH
Light brown silty gravelly fine to coarse SAND

TPZ | 090 B2 with cobbles. Gravel content is fine to coarse 20 PSD, CBR, 504, pH

pad 050 | b1 N{ADE GROUND (Dark brown silty gravelly sand S04, pH
with cobbles) .
Light brown silty gravelly fine and medium SAND

TP3 1 100 B2 with cobbles, Gravel content is fine to coarse 23 CER, 504, pH
Brown mottled slightly clayey gravelly fine to

TR43 1.00 B3 Jcoarse SAND with frequent cobbles. Gravel 17 CBR, 504, pH
content is fine to coarse
MADE GROUND (Brown silty gravelly sand with

TES | 150 B3 ash, brick, concrete and cobbles) 19 CBR, 504, pH
Brown mottled slightly clayey gravelly fine to

TP5] 220 B5 Jcoarse SAND with frequent cobbles. Gravel S04, pH

content is fine to coarse
TP6 ] .30 D1 [MADE GROUND (Brown silty sandy gravel) S04, pH
Brown mottled very clayey gravelly fine to coarse

TP6 | 1.00 B3 |SAND with frequent cobbles. Gravel content is 14 PSD, CBR, 304, pH
fine to coarse
Brown mottled slightly clayey gravelly fine to

TP8§ 1.00 B2 Jcoarse SAND with frequent cobbles. Gravel 14 CBR, 504, pH
content is fine to coarse
MADE GROUND (Dark brown silty gravelly fine

{TPOY 100§ B3 L i sandwith cobblegy {23 ). CBRSOAPH |

Light brown mottled slightly clayey gravelly fine

TP9§ 195 BS [to coarse SAND with frequent cobbles, Gravel S04, pH
content 15 fine to coarse
Light brown very silty gravelly fine to coarse

TPiQl 1.40 B2 ISAND with frequent cobbles. Gravel content is 19 PSD, CBR, 804, pH
fine to coarse
Brown mottled slightly clayey gravelly fine to

TP11} 1.00 B3 }coarse SAND with frequent cobbles. Gravel 17 CBR, 504, pH

content is fine to coarse

page 1l of 7

Aitken Laboratories Lid

SITE INVESTIGATION CONTRACTORS



D308, Station Road, Portessie

Chemical Test Results Summary

Table 2
BH - | Sample | Depth | Depth {<26mm | - 2:1 [.- pH . {Description
No - No: From. | To | (%) {Sso4@n|. = -} Lo L R
Brown silty gravelly fine and medivm SAND with
TP1 B2 1.20 - 64 0.132 6.3 cobbles. Gravel content is fine to coarse
Light brown silty gravelly fine to coarse SAND with
TP2 B2 0.90 - 71 0.096 7.1 cobbles. Gravel content is fine to coarse
MADE GROUND (Dark brown silty gravelly sand
TP3 Di 0.50 - 6! 0.105 6.9 with cobbles)
Light brown sitty gravelly fine and medium SAND
TP3 B2 1.00 - 58 0.124 7.7 with cobbles. Gravel content is fine to coarse
Brown mottled slightly clayey gravely fine to
coarse SAND with frequent cobbles. Gravel content
TP4 B3 1.00 - 67 0.182 6.9 is fine to coarse
MADE GROUND (Brown silty gravelly sand with
TP3 B3 1.50 - 73 0.057 1.2 ash, brick, concrete and cobbles)
Brown mottled slightly clayey gravelly fine to
coarse SAND with frequent cobbles. Gravel content
TPS BS 2.20 - 69 0.211 6.1 is fine to coarse
TP6 D1 0.30 - 70 0.105 6.1 MADE GROUND (Brown silty sandy gravel}
Brown mottled very clayey gravelly fine to coarse
SAND with frequent cobbles. Gravel content is fine
TP6 B3 1,00 - 73 0.096 7.4 10 coarse
Brown mottied slightly clayey gravelly finc to
coarse SAND with frequent cobbles. Gravel content
TPR B2 1.00 - 61 0.124 6.9 is fine to coarse ‘
MADE GROUND (Dark brown silty gravelly fine
TP9 B3 1.00 - 69 0.067 6.4 and medium sand with cobbles)
Light brown mottled slightly clayey gravelly fine to
coarse SAND with frequent cobbles. Gravel content
TP9 BS 1.95 - 67 0.153 3.9 is fine to coarse
Light brown very silty gravelly fine to coarse SANDN
IR [, S oo FWEE R frequent cobbles.- Gravel content is fing-fg - fosom
TPI10 B2 1.40 - 68 0.048 6.9 coarse
Brown mottled slightly clayey gravelly fine to
coarse SAND with frequent cobbles. Gravel content
TPi1 B3 1.00 - 77 0.096 74 is fine to coarse
NOTES
IR The preparation of all samples was carried out as per section 7.5 of BS 1377:Part 1:1990.
2. The sulphate content was determined using the ion exchange method as per section 5.6 of BS 1377:Part 3:1990.
3. ‘The pH value was determined using the electrometric method as per section 9.5 of BS 1377:Part 3:1990.

page 20f 7
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D308, Station Road, Portessie

CBR Test Results
Table 3
I No | No 1 g | o) |ovemdh} onz0mpsieve-| %y | - -
Brown silty gravelly fine and medium SAND with
TP1 B2 1.20 15 1.89 21 3.9 cobbles. Gravel content is fine to coarse
' Light brown silty gravelly fine to coarse SAND wit
TP2 B2 0.20 20 1.88 33 17.6 cobbles. Gravel content is fine to coarse
Light trowa silty gravelly fine and medium SAND
TP3 B2 1.00 23 1.84 16 8.9 with cobbles. Gravel content is fine to coarse
Brown mottled slightly clayey gravelly fine to
coarse SAND with frequent cobbles. Gravel conter
TP4 B3 1.00 17 1.74 21 6.3 is fine to coarse
MADE GROUND (Browa silty gravelly sand with
TPS B3 1,50 19 1.98 19 12,6 ash, brick, concrete and cobbles)
Brown mottled very clayey gravelly fine to coarse
. SAND with frequent cobbles. Gravel content is fin
TP6 B3 1.00 14 1.58 22 8.0 to coarse
Brown mottied slightly clayey gravelly fine to
coarse SAND with frequent cobbles. Gravel conter
TP8 B2 1.00 14 1.89 12 43 is fine to coarse
MADE GROUND (Dark brown silty gravelly fine
TP9 B3 1.00 23 1.98 10 6.1 and medium sand with cobbles)
Light brown very silty gravelly fine to coarse SAN
with frequent cobbles. Gravel content is fine to
TPI10 B2 1.40 19 2.04 19 7.7 coarse
Brown mottled slightly clayey gravelly fine to
coarse SAND with frequent cobbles. Gravel conter
TPI1 B3 1.00 i7 1.77 26 6.9 is fine to coarse
Notes

o1, Sample tested in-accordance with Clause 7.of BS 1377 : Part 4.: 1990 .

Aitken Laboratories Ltd

SITE INVESTIGATION CONTRACTORS
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AITKEN LABORATORIES LTD

Laboratory Test Resuits

Site  : STATION ROAD, PORTESSIE Job Number
D308
Client
Sheat
Engineer : TERRENUS 114
Borehole/{ Depth s i
a3 2 1
Trial Pit (m) mp Description
4 0.50 B1
Sieve/ %
Particle | Passing
Size
100
,+a--—4<’”/ 28 mm 100.0
|
90 o 20 mm 263
14 mm 95.2
a0 (/’ 6.3 mm 94.1
7 / 2 mm 886
,( 1.18 rom 82.3
60 -
/ 600 pm 74.3
50 425 pm 63.3
3060 ym 61.1
40 212 pm 52.0
a0 150 pm 40.2
A B3 pm 17.9
20
10
0.002 G608 002 .06 032 o6 G o g e e Y] P e B
{—CLAY Fine Medium | Coarse | Fine [ Medium | Coarse | Fine | Medium | Coarsa COBBLES| B OULDERsl
| SILT SAND GRAVEL |
Grading Analysis Particle Proportions
D&s5 1.5mm Cobblos + Boulders -
D&0 287.7 pm Gravel 11.4%.
D10 <63.0 pm Sand 70.7%
slit -
Uniformity Coefficlent | - Clay .
Method of Preparation : BS 137T:PART 1:1990:7.3 Inilial preparation 1990:7.4.5 Particle size lests
Method of Test : BS 1377:PART 2:1990:9 Cetermination of pariicle size distribution
Remarks 4 of 7
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AITKEN LABORATORIES LTD

Laboratory Test Resuits

Site  : STATION ROAD, PORTESSIE Job Number
D308
Client
Sheet
Engineer : TERRENUS 214
Borehole/ | Bepth s |
Trial PIt () ample Description
TP P2 0.90 B2
Sieve [ Yo
Particle | Passing
Size
300 ’K______N.——?*"‘ 28 mm 100.0
//
80 //\(/ 20 mm 98.8
} 14 mm 97.3
80 / (f 6.3 mm 96.1
70 7 2mm 80.2
/'/ 148mm | 843
60
/ 600 pm 76.2
50 425 pm 68.3
]/ 300 pm 64.2
A
0 212 um 539
jeli] 150 ym 44,1
63 pm 12.3
20
%
10
0.002 0.606 0.02 0.06 0.2 0.6 2 [} 20 6OTTTTTROODTTTTTROD T
[ Fi Medium | Coarse | Fin Medium [ Coarse | Fi adium | Coarse [
CLAY | edium_| Coars - [ e __| M | Coarse | oam 5| BoULDERS
l ST SAND GRAVEL !
Grading Analysls Particle Proportions
D35 1.3 mm Cobbles + Boulders -
D60 2604 pm Gravel 9.8%
Dio <63.0 ym Sand 77.9%
Silt -
Uniformity Coefficlent § - Clay -
Method of Preparation : BS i377:PART 1:1980:7.3 Initial preparation 1990:7.4.5 Particle size tests
Method of Test : BS 1377:PART 2:1990:9 Determination of parlicle size distribution
Remarks S of 7
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(®) AITKEN LABORATORIES LTD\

Laboratory Test Results
Site  : STATION ROAD, PORTESSIE Job Number
D308
Client
Shest
Engineer: TERRENUS 344
DISTRIBUTION = - -
Borehole /| Pepth [ 1] .
Trial Bit m) amp Description
TP P6 1.00 B3
Sieve / %
Particle | Passing
Size
100 ,x/ 28 mm 100.0
Ly
90 )(/ 20mm | 996
14 mm 96.3
80 / 6.3 mm 94.1
Vi 2
70 mm 93.6
d
/ 118mm | 887
60 }{ 600 pm 77.9
50 425 ym 69.2
/( 300 pm 66.4
A0 212 pm 55.8
30 150 ym 47.8
/ 63 pm 18,6
20
10
0.002 0.006 0.02 0.0 02T 0.8 R R " 1| EUC - 1) 200600
f Fine | Medium |Coarse | Fine [ Medium | Coarse | Fine Medium | Coarse I
COBBLES| BOULDERS
| CLaY SILT SAND GRAVEL |
Grading Analysis Particle Proportions
D85 935.9 pm Cobbles + Boulders -
p&o 2433 ym Grave! 64%
D10 <63.0 ym Sand T74.0%
Silt -
Uniformity Coefficlent - Clay -
Method of Preparation : BS 1377:PART 1:1800:7.3 Inilial preparation 1990:7.4.5 Particle size tests
Method of Test + BS 1377:PART 2:1990:9 Determination of paricle size disiribution
Remarks Bof7
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@ AITKEN LABORATORIES LTD.

Laboratory Test Results

Site  : STATION ROAD, PORTESSIE Job Number
D308
Client
Sheet
Engineer : TERRENUS 444
.. “DETERMINATION:OF PARTICLE SIZE DISTRIBUTION.
Borehole/ { Depth Samale
Trial Pit (m) P Description
TP P10 1.40 B2
Slave / %
Particle | Passin
Size
100 / 28 mm 100.C
»{-*-1""/
g0 O 20 mm 96.3
\t/
/ 14 mm 93.6
80 )« j 6.3 mm 92.1
70 IR 2 mm 874
/ 1.18 mm 821
&0 / §00 m 77.8
50 ?E 425 pm 70.3
300 pm 66.1
40 / 21Zpm | 47.8
30 / 150 pm 291
LM 83 pym 18.2
20 v
i0
D002 TOLODE T 002 T GG QU e Qe e e g PR FCTCI ;|  SUUPURRRESy: 1 |) SNSRI ;1 ) SSTORT
i Fine | Medium [Coarse | Fine [ Medium | Coarse | Fine Medium | Coarsa |
CLAY COBBLES|BOULDERS
l SILT SAND GRAVEL |
Grading Analysis Particle Proportions
D8s 1.6 mm Cobbles + Boulders .
D60 261.2 pm Gravel 12.6%
010 <63.0 ym Sand 69.2%
siit -
Uniformity Coefficlent j - Clay -
Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation 199(0:7.4.5 Parlicls size tests
Method of Test : BS 1377:PART 2:1950:9 Datermination of particle size distribution
Retmarks 7 of 7
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