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1. Introduction

3.7 A

This Technical Appendix presents the detailed Phase 1 Desk Study in support of
Chapters 8.1, 15.1.4 and 18.1 for Telford, Stevenson and MacColl Wind Farms and
Associated Transmission Infrastructure Environmental Statement (ES) including:

e Desk based research of geological plans, SEPA Aquifer and Vulnerability
Maps, BGS online borehole records and hydrological plans;

e Data requests from SEPA and Aberdeenshire Council covering landfills,
potentially contaminated land records and private water supplies;

o Site walkover details for areas of interest in the onshore cable route;

e Preliminary peat probing information;

e Review of historical map records for the onshore cable route held by National
Map Library of Scotland; and

e Development of a conceptual site model to represent historic sites and
completion of preliminary risk assessment of potentially contaminated land.

At the conception of this project, the Desk Study was completed for two possible
route options with onshore cable landfalls at Fraserburgh or Rattray after which the
cable would traverse onshore below ground to link up to a grid connection at
Peterhead Power Station.

After a detailed assessment of the two route options, MORL idenfified the
Fraserburgh to Peterhead cable route as the preferred option and it is this route
which is assessed in this report. The study area for this route is approximately 29 km
long and varies in width from 1 km to 3 km as shown on Figure 1.

The hard copy issue of this report includes the text and figures from Appendix 1. All
other supporting appendix information referred to is available from MORL on
request.

1.1  Objectives
The objectives of this desk study for the cable route were to:
1. Establish the current environmental setting of the study area, namely geology,
hydrogeology and hydrology;
2. ldentify areas of land with historically potentially contaminative activities; and
3. Assess areas of potentially contaminated land relative to potential receptors,

namely the water environment and human health, in the context of the
future use of land within the cable route.
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These objectives would be completed with the aim of informing the requirement to
identify those sites within the cable route that may require more detailed
contaminated land assessment (e.g. site investigation) upon formalisation of the final
cable route within the extents of the study area.

These works were performed in the context of Planning Advice Note 33 and Part IIA
of the Environmental Profection Act 1990, governing development and the
management of potentially contaminated land.

1.2 Limitations

This desk study is presented as a Technical Appendix in support of MORL's ES for the
onshore transmission infrastructure for the Project. It should not be read or
interpreted in isolation of the ES in order to understand the background of the
proposed development. The desk study is also accompanied by a supporting GIS
package (Appendix ?) to manage and present the volume of data recovered by
the desk study of the cable route. This GIS package should be used where specific
detail is sought in relation to individual sites or references identified within the cable
route.

The following limitations apply to this document:

e This report provides available factual data for the site obtained only from the
sources highlighted herein and related to the site on the basis of the location
information provided by the Client;

¢ The study information is not necessarily exhaustive and further information
relevant to the site may be available from other sources;

e The accuracy of maps cannot be guaranteed and it should be recognised
that different conditions on site may have existed between and subsequent
to the various map surveys;

e Any borehole data from British Geological Survey sources is included on the
basis that: "The British Geological Survey accept no responsibility for omissions
or misinterpretation of the data from their Data Bank as this may be old or
obtained from non-BGS sources and may not represent current
interpretation”;

e Where any data supplied by the client or from other sources, including that
from previous site investigations, have been used it has been assumed that
the information is frue and correct. While reasonable care and skill has been
applied in review of this data no responsibility can be accepted by RPS for
inaccuracies in the data supplied by any other party;

e This report is prepared and written in the context of legislation and guidance
at the time of writing. New information, improved practices and changes in
legislation may necessitate a re-interpretation of the report in whole or in part

J
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after its original submission;

e The report is provided for sole use by the Client and is confidential to them, f\(
their professional advisors, no responsibility whatsoever for the contents of the ™
report will be accepted to any person other than the client. [Unless otherwise
agreed];

e This report has been produced as part of an RPS company’s service to the
client under a contract of appointment, the terms of which govern the extent
of liability in relation to this report. No liability shall arise other than in respect
of any breach of such contract or any deed or collateral warranty given in
relation to that; and

e This report is prepared and written in the context of the objectives and scope
of work stated in the infroduction to this report and its contents should not be
used out of context.

J
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2. Site Information and Environmental Setting
2.1 Study Area

Located in the Banff and Buchan area of north east Scotfland, the study area,
encompassing the onshore cable route from Fraserburgh to Peterhead, is
approximately 44 km2. The study area comprises a number of environments
including urban, rural, agricultural, industrial and coastal land.

The topography of the region is gently undulating to a maximum elevation of 93 m
AoD at Corse Farm, by New Leeds (NK 010 536).

For the purposes of collating and interpreting data recorded during the desk study,
the study area has been divided into route sections, these are:

e Boddam Urban Areq;

e Southern Area

e Northern Area; and

e Fraserburgh Urban Area.

The boundaries of these route sections are presented in Figure 1.

2.2 Current Use

The Banff and Buchan Area of northern Aberdeenshire comprises predominantly
agricultural land, with both arable and livestock farming practices undertaken in the
areaq.

The coastal areas of the region are also noted for their seafood and marine
engineering industries, with large ship yards and ports at both Fraserburgh and
Peterhead servicing both the oil and fishing industries. Peterhead Port also offers
sheltered deep water for berthing.

Fraserburgh and Peterhead are both large towns and offer a variety of consumer
service industries. The region is also interspersed with a number of smaller residential

towns and villages.

Current and historical Land uses are described in greater detail in Section 4.
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23 Geology

3.7 A

Information regarding the geology of the cable route was provided by reviewing
the following information sources:

e BGS Digital Geological Map of Great Britain 1:625000 scale (DiGMapGB-
625), bedrock data CD-rom. Verison 1.1. 2003;

e BGS Digital Geological Map of Great Britain 1:625000 scale (DiGMapGB-
625), superficial deposits data CD-rom. Verison 1.1. 2003;

e BGS Geolndex (http://www.bgs.ac.uk/geoindex).

2.3.1 Superficial Geology

Based on BGS mapping the superficial geology underlying the cable route is
expected to comprise:

e dalluvium;

o Hill;

e blown sand;

e glacial sand and gravel; and
e |ocalised areas of peat.

A superficial geology map is present as Figure 2.

The superficial geology underlying the Northern Area of the cable route is shown to
be dominated by glacial fill which is crossed in places by alluvium, glacial sand and
gravel and peat. In the south of the Northern Area there are three areas of glacial
sand and gravel close to Longside. In the north of the Northern Area, glacial sand
and gravel is shown to extend from Rathen (adjacent to the west of the route)
northward to Fraserburgh. Alluvium deposits of clay, silt and sand are also identified
along the course of the River Ugie and South Ugie Water.

In addition to the glacial superficial geology, peat is identified on the cable route
close to New Leeds. The area of peat is shown to trend northwest southeast through
the cable route. Two smaller areas of peat are also shown to the east associated
with the St Fergus Moss, and southeast associated with Rora Moss.

In the south, the Southern Area of the route is expected to be underlying by
superficial deposits comprising exclusively glacial till of Quaternary age. This is

generally a mix of poorly sorted glacial materials comprising clay, sand, gravel,
cobbles and boulders.
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Peat Probing

In order to determine the potential for any underground engineering to impact on
peat identified by the superficial geology map, an initial peat probing exercise was
undertaken on the 10 October 2011 at selected locations.

An area of peat is shown to cross the Northern Area of the cable route from New
Leeds to Corse. This was chosen as the most crucial area of peat to characterise as
it occurs across the width of the cable route. The two other smaller areas of peat
shown in the superficial geology map are considered to be of lower significance
given that they cross into the cable route from assumed larger extents of peat land
off site and have a relatively small area within the cable route.

Peat probing using a carbon fibre peat probe was undertaken in areas where the
potential for peat to be present was evident (i.e. peat habitat observed on site).
Probing of the peat was undertaken at regular intervals along a walked route across
the peat feature. For terrestrial environmental characteristics see Technical
Appendix 4.7 A Terrestrial Ecology Technical Report.

In the area targeted between New Leeds to Corse, areas of peat were observed to
the north east of New Leeds at NK 003 547. Peat probing in this area comprised 17

probe locations that recorded peat depths of between 0.1 m and 1.88 m.

A second smaller area of peat was identified to the east of Corse at NK 015 536
where peat probing at six locations revealed peat depths between 0.2 m and 0.7 m.

Figure 3 presents the findings of peat probing within the proposed cable route.
2.3.2 Solid Geology

Based on BGS mapping the solid geology underlying the onshore cable route is
expected to comprise:

e Felsic igneous intrusive rocks;
e Psammite, semipelite and pelite of the Argyll group; and
e Quartzite of the Argyll Group.

A bedrock geology map is present as Figure 4.

In the south, the cable route is shown to be underlain almost exclusively by felsic
rocks of Ordovician to Devonian age. This is likely o comprise rock types such as

J
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granite and other coarse grained igneous infrusions.

3.7 A

The remainder of the cable route is dominated by bedrock comprising the Argyll
Group of metamorphic rocks including psammite, semipelite, pelite and quartzite.
These are metamorphic rock types likely to include crystalline rock types such schist
and gneiss.

In addition to the overall bedrock geology two dykes are shown to cross the cable
route. These are shown to be comprised of dolerite and basalt of Carboniferous to
Permian age that are located close to the Forehill Treatment Works and Hythie.

There are no geological faults shown within the cable route.

2.3.3 Borehole Records
Information on the location of borehole records within the study area was provided
by the British Geological Society (BGS). A GIS shapefile detailing all the borehole
records within the study area was provided and this is included in the GIS package
accompanying this desk study (Appendix 9).
The GIS file identifies 53 boreholes records located throughout the study area.
The table below summarises the information provided in the BGS borehole logs that

are also available to view online. These borehole records are also presented in
Appendix 2.

Table 1 - Summary Of BGS Borehole Records

Borehole Grid Depth
Registration (m) Geological Classification | Observations
Reference
Number
NK 12277 0-0.65 Topsail.
NKT4SWI6925/16 1 42739 250 | 0.65-2.50 Stiff red brown CLAY.
NK 12112 0-0.25 Topsaoail.
NK14SW16925/14 43126 6.00 - 0.25-2.00 Firm red brown sandy CLAY.
- 2.00-6.00 Stiff red brown sandy CLAY.
NK 12020 0-0.25 Topsail.
NKT4SWIT6925/12 1 43540 200 0.25-2.00 Firm brown sandy CLAY.
- 0-0.40 Topsoail.
NK 11108 Till 0.40-9.90 Stiff red brown laminated
NK14SW4 43835 1040 | 1y CLAY.
il 9.90-10.40 Brown sqndy CLAY.
10.40 Rock obstruction.
- 0-1.00 Made Ground.
Till 1.00-9.50 Stiff red brown CLAY.
NKO4NE10 NK 0987 4635 10.80 Glacial sand & gravel 9.50-10.4 0Sandy GRAVEL.
Till 10.40-10.80 Very clayey pebbly SAND.
Caledonian bedrock 10.80 Weathered GRANITE.

J
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Table 1 - Summary Of BGS Borehole Records

- 0-0.40 Peaty topsoail.

NKOANE7 NK 07107 5380 Fluvioglacial sand & gravel | 0.40-5.00 Pebbly SAND.
45850 ' Fluvioglacial sand & gravel | 5.00-5.60 Stiff red CLAY.
Caledonian bedrock 5.60-5.80 Pink GRANITE.
o ) 0-0.70 Peaty topsoil
NK 05959 F'ruc;’\'/‘;?'oc'o' sand and 0.70-2.60 Yellow silty SAND.
NKO4NE3 47389 13.70 %Iociolocus’rrine deposits 2.60-6.70 Yellow very clayey SAND.
Til P 6.70-9.80 Grey sandy SILT.
Til 9.80-13.70 Greenish grey sandy CLAY.
NK 04799 - 0-0.50 Peaty topsoil.

NKO4NW9 48209 20.00 Fluvioglacial sand & gravel | 0.50-3.50 Brownish grey GRAVEL.
Glaciolacustrine deposits 3.50-20.00 Red brown laminated SILT.
0-0.30 Peaty topsoail.

NK 05748 Alluvilum . . 0.30-3.00 Sandy GRAVEL.
NKO4NE2 48429 20.20 Glaciolacustrine deposits 3.00-17.40 Red brown silty CLAY.
Glaciolacustrine deposits 17.40-18.80 Stiff greenish grey CLAY.
Glaciolacustrine deposits 18.80-20.20 Stiff reddish brown CLAY.
0-0.50 Clayey topsoil.
NK 05748 Alluyium . 0.50-3.50 GRAVEL.
NKO4NW8 48429 13.70 Fluvioglacial sand & gravel | 3.50-7.50 Grey sandy GRAVEL.
Till 7.50-13.50 Stiff brown grey CLAY.
Caledonian bedrock 13.50-13.70 Pink GRANITE.
- 0-0.40 Topsoil.
NKOANW?7 Z‘go?‘;so‘? 440 | Til 0.40-4.10 Orange brown sandy CLAY.
Dalradian bedrock 4.10-4.40 Weathered Psammite.
NKO153] _ 0-0.50 Mod.e Ground.
NKO5SW4 51198 7.70 Till 0.50-7.40 Stiff dark grey sandy CLAY.
Caledonian bedrock 7.40-7.70 Pink GRANITE.
0-0.20 Topsoil.
NK 01000 . 0.20-2.00 Brown SAND & SILT.
NKO5SNW1 58000 4.80 None given. 2.00-4.00 Soft grey SILT.

4.00-4.60 Grey silty SAND.
4.60-4.80 Sand and pebble GRAVEL.

The borehole logs confirm the geological maps by identifying alluvium, fill and
glacial sand & gravel within the cable route.

The logs indicate that the glacial till underlying the site is generally a firm to stiff red
brown to grey sandy clay with occasional gravels. The glacial sand & gravel is
identified in the logs as fluvial glacial sand & gravel that is shown to overlie the
glacial till and also form horizons between the till deposits.

The alluvium deposits identified are generally described as sandy gravel. In a
number of the logs peaty shallow topsoil is noted.

The BGS logs also provide an indication of the depth to bedrock and the rock types
underlying the cable route. In a number of the logs granite was encountered at

between 5.60 m bgl and 13.50 m bgl. In addition, metamorphic rock types were
identified, including psammite that were at a depth of 4.10 m bgl.
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24 Hydrogeology

3.7 A

Information regarding the hydrogeological environment underlying the onshore
cable route was taken from the following sources:

e SEPA’s Bedrock Aquifer Map of Scotland, 1:625 000, 2004;

e SEPA’s Superficial Aquifer Map of Scotland, 1:625 000, 2004;

e Hydrogeological Map of Scotland, 1:625 000, 1988;

e SEPA’'s River Basin Management Plan (RBMP) Interactive Map
(http://213.120.228.231/rbmp/);

e Groundwater Vulnerability Map of Scotland, NERC, 1:625 000, 1995; and

e SEPA’s Groundwater Vulnerability of the Uppermost Aquifer Map of
Scotland, 1:625 000, 2004.

Extracts of the above sources are provided in Figures 5 to 7 where available digitally.
2.4.1 Hydrogeological Classification

The Hydrogeological Map of Scotland indicates that the onshore cable route is
underlain by four main hydrogeological units. In the south, between Boddam and
the South Ugie Water, the underlying hydrogeology is shown to be dominated by
impermeable rocks, generally without groundwater except at shallow depth.
However, some groundwater may be present within shallow cracks and joinfs.

The hydrogeological map also indicates that a concealed aquifer with limited or
local potential comprising of Quaternary coastal deposits and river alluvium is
sifuated along the course of the River Ugie and South Ugie Water. These are
generally fine deposits of silt and clay with occasional sand, gravel and cobble that
are generally of limited depth and produce low borehole yields. However, in
coarser materials voids drawing river water can produce large yields.

In the north of the cable route between the River Ugie and the coastal areas the
underlying hydrogeology is classified as a region underlain by Precambrian
impermeable rocks generally without water, except at shallow depth. These are
generally crystalline rocks with little potential for groundwater storage and transport
except in cracks and joints associated with tectonic features or near surface
weathering.

At the coast, the landfall area is underlain by locally important blown sand aquifers
(i.e. dune sands) that are aerially restricted but that can potentially provide limited
local supplies of groundwater. Further inland, the cable route are underlain by sand
and gravel of glaciofluvial origin grading from clay and silt through to cobbles. The
groundwater potential of these areas varies according to the thickness of the

J
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material, with borehole yields not unknown to be up to 151/s. The exposed and
shallow nature of the groundwater places it at risk from diffuse and point source
pollutants.

The SEPA Bedrock Aquifer Map of Scotland indicates that the cable route is
underlain by aquifers of very low productivity or low productivity where flow is
dominated by fracture flow. In the Southern Area and lower sections of the Northern
Area, the bedrock aquifers are shown to be of very low productivity where
groundwater flow is by fracture flow. This generally accords with the felsic bedrock
geology shown in the geological map. The remainder of the cable route is shown to
be underlain by a bedrock aquifer of low productivity where groundwater flow is
also driven by fracture flow.

The SEPA Superficial Aquifer Map of Scotland indicates that the cable route is
underlain by aquifers of low, medium and high productivity where flow is driven by
intergranular fracture flow. The Southern Area and parts of the Northern Area of the
cable route have not been classified according to the map.

At the landfall point, the superficial aquifer is classified as moderately productive.
Further inland of the landfall points the superficial aquifer is classified as highly
productive. This generally matches the area of glacial sand and gravel shown in the
superficial geology map. In the south of the cable route an area of highly
productive superficial aquifer is also shown to trend along the course of the River
Ugie and South Ugie Water which matches the areas of alluvium. The remainder of
the cable route is shown to be underlain by a moderately productive superficial
aquifer.

The SEPA River Basin Management Plan (RBMP) Interactive Map was reviewed to
provide additional information on the groundwater bodies underlying the onshore
cable route. The table below provides details on the groundwater bodies identified.
This information is available at http://gis.sepa.org.uk/romp/.

Table 2 - Summary Of Groundwater Body Classifications

Name of Waterbody SEPA Classification
Peterhead bedrock and localised sand & gravel aquifer Good
Ugie bedrock and localised sand & gravel aquifer Good
North Ugie Valley sand and gravel Good
Fraserburgh bedrock and extensive sand & gravel aquifers Good

Datasheets for the above groundwater bodies are presented in Appendix 3.
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2.4.2 Groundwater Vulnerability

The Groundwater Vulnerability Map of Scotland indicates that the majority of the
cable route is underlain by weak permeability strata. These are formations of
generally low permeability that do not widely contain groundwater in exploitable
quantities. However, some formations can produce sufficient borehole vyields for
private and domestic use.

3.7 A

At the landfall point at the coast and along the course of the River Ugie and South
Ugie Water the groundwater vulnerability is classed as moderately permeable.
These are fractured or potentially fractured formations without a high primary
permeability or other formations of variable permeability. These formations will rarely
produce large quantities of abstractable groundwater but they are important for
local supplies and in providing base flow to rivers.

SEPA’s Groundwater Vulnerability Map of the Uppermost Aquifer indicates that the
site is underlain by vulnerability classes 4a, 4b, 4c, 4d, 3 and 2. The table below
summarises the vulnerability class definitions.

Table 3 - Summary Of SEPA’s Groundwater Vulnerability Class Definitions

Classification Definition
High | 5 Vulnerable to most water pollutants with rapid impact in many scenarios.
4a
4 :2 Vulnerable to those pollutants not readily adsorbed or fransformed.
4d
3 Vulnerable to some pollutants with many significantly attenuated.
2 Vulnerable to some  pollutants, but only when  confinuously
discharged/leached.
v 1 Only vulnerable to conservative pollutants in the long-ferm when continuously
and widely discarded and leached.
Low
Source:

Development of a groundwater vulnerability screening methodology for the Water Framework Directive, SNIFFER,
2004.

Class 4 is divided info 4 subclasses (a, b ,c and d) according fo the depth and permeability rate of the superficial
deposits.

The Southern Area is shown to be underlain largely by vulnerability classes 2, 3 and
4b. The Northern Area is shown to be underlain almost exclusively by vulnerability
class 4b with smaller areas of 4c and 4d shown crossing the centre of the route close
to New Leeds and Longmay.

2.4.3 Drinking Water Protection Area

The SEPA RBMP Interactive Map was used to provide information on groundwater
and surface water protection areas.

d
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The Interactive Map indicates that the entire area of the cable route is underlain by
a Drinking Water Protection area for groundwater.

The Interactive Map also indicates that the River Ugie is a Drinking Water Protected
River between the fidal limit at Inverurie and the confluence with the South Ugie
Warter.

2.4.4 Private Water Supplies

Information on the location and source of private water supplies within the cable
route was supplied within the consultation response from Aberdeenshire Council. A
GIS shapefile detailing all the abstraction records within the cable route was
provided and this is included in the GIS package accompanying this desk study
(Appendix 9). Figure 8 (Sheets 1 to 4) also presents the locations of the private water
supply features known to exist within the route.

The information provided by Aberdeenshire Council indicates that there are 110
supply points in the cable route area. There are a further seven private water supply
records which have not been positioned on the GIS due to the lack of a grid
reference and address details for the supply point.

The private water supply records have been classified according to The Private
Water Supplies (Scotland) Regulations 2006. The majority of the private water supply
records provided by Aberdeenshire Council are noted to be ‘Type B." These are
private water supplies used solely for domestic and private use which take less than
ten cubic metres of water per day or serve less than 50 persons. There are only five
records that are noted to be ‘Type A’ located close to the east of Longside at NK
046 471, NK 055 470 and NK 056 474. Type A supplies on average provide 10 or more
cubic metres of water per day or serve 50 people or more, or regardless of the
former, is supplied or used as part of a commercial or public activity.

The information provided by Aberdeenshire Council also provides an indication of
water supply source. This has identified that two supplies originate from a spring and
twelve supplies originate from a well. The remaining supplies (this being the majority)
originate from unknown/undocumented sources.

It should be noted that the private water supply information provided by
Aberdeenshire Council is dependent on the accuracy and completeness of data
returned by the land owners and tenants, and that completed by Aberdeenshire
Council workers. Therefore, no claim is made as to the accuracy or completeness of
the information.

In addition, the locations of wells, pumps and springs have also been included in the
identification of historic features (Section 3).
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2.4.5 CAR Licensed Abstractions

3.7 A

Information on Controlled Activity Regulations (CAR) licensed water abstractions has
been provided by SEPA.

SEPA identify a total of three licensed abstractions within the cable route, two for
agricultural purposes and one for mining/quarrying. Information regarding these is
presented in the consultations responses in Appendix 4. The CAR abstraction sites
are also presented in Figure 8.

2.5 Hydrology

The main surface water features within or flowing through the study area are shown
in Figure 9.

The largest river is the River Ugie with two maijor tributaries the North Ugie Water and
the South Ugie Water. The North Ugie Water flows through the cable route study
area over a length of 4.5 km, approximately. Other rivers generally cross the route
perpendicularly over the shortest possible distance.

All rivers near the onshore cable route are classified as lowland rivers and have a
relatively low longitudinal gradient. The larger rivers, including the River Ugie,
meander through relatively wide floodplains. River beds predominantly consist of
gravel and sand or clay.

Beside the main rivers shown in Figure 9, there are a large number of minor
watercourses within the cable route. This includes both natural streams and man-
made drainage ditches and channels. This is thought to be related to the relatively
flat topography and the need for improved drainage for agricultural purposes.

2.5.1 Water quality

Water quality along all main rivers flowing through the onshore cable route is
monitored by SEPA under the Water Framework Directive (European Parlioment,
Council 2000). This data has been analysed and has been summarised in the table
below.

Table 4 - Surface Water Quality Classifications

River Overall status (in 2008)
Kessock Burn Moderate
Water of Philorth Moderate

J
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Table 4 - Surface Water Quality Classifications

Burn of Savoch Moderate

River Ugie and tributaries Moderate

SEPA have advised that the River Ugie and the Ugie Catchment is part of a Priority
Catchment Initiative which aims to eradicate agricultural practices which prevent
the River Ugie meeting ‘Good’ status for the Water Framework Directive.

2.5.2 Lochs and Other Water Bodies

There are no significant open water bodies within the onshore cable route. However,
there are a number of smaller ponds, flooded quarries and a small reservoir present.

There is one water body downstream of the cable route, the Loch of Strathbeg. This
loch is designated as a SSSI, SPA and a RAMSAR site.

The Green Burn and the Burn of Logie flow through the cable route and discharge
into the Loch of Strathbeg via the Burn of Savoch.

2.6 Designated Sites

Information on designated sites within the cable route was taken from the Scottish
Natural Heritage GIS database of designated sites which identified the following :

e Three Sites of Special Scientific Interest;
e One Local Nature Reserve; and
e One Special Protection Area.

Figure 10 provides a location map of the designated sites. Additional information on
the designated sites provided by the SNH online Interactive Map is presented in
Appendix 3.

The Kirkhill geological SSSI is identified at NK012526 close to Leys. This site is
designated due to it representing the most complete record of Middle to Late
Quaternary deposits in Scotland that are considered to be of high importance for
Quaternary studies.

The Philorth Valley geological SSSI is also identified within the Northern Area of the
cable route at NKO10634. This site is designated due to its importance for the study of
relative sea-level changes in Scotland during the Holocene.

Downstream of the cable route is The Loch Strathbeg SSSI. This is designated due to
its importance for migratory birds and wildfowl in addition to the flora and fauna of
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the dune slacks. The site also provides interest by a variety of raised shoreline
features and is considered outstanding for coastal geomorphology studies.

3.7 A

In the north of the cable route, the Waters of Philorth is a designated Local Nature
Reserve containing saltmarshes, dunes and grasslands.

Aberdeenshire Council has also provided information on Sites of Environmentally
Sensitive Areas (SESA) and Sites of Interest to Natural Science (SINS) in their response
to consultations.

The information provided by Aberdeenshire Council indicates that the Sinclair Hills
geomorphology site extends onto the north of the cable route close to the Water of

Philorth. This site is noted to be designated due to its importance for ice movement
studies.

J
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3. Site History
3.1 Methodology

In order to determine the potential for the onshore cable route to be impacted by
historical potentially contaminated Iland, historical mapping research was
undertaken by reviewing the relevant historical paper maps held at the National
Library of Scotland’s Map Library in Edinburgh.

Details of the historical maps reviewed are included in Appendix 5. Appendix 8 also
contains a complete list of the identified sites (Historic Sites Record). A number of
key historical maps are presented in Appendix 5.

This process was supplemented by undertaking consultations with Aberdeenshire
Council regarding their record of potential contaminated sites and contaminative
activities.

3.1.1 Consultation Response

To provide information on potentially contaminated land and petroleum records
located within the cable route consultations were held with Aberdeenshire Council
Infrastructure Services Department on the 15 September 2011. The information
requested included the following:

o Designated or suspected Part IIA or contaminated land sites:
e Details of sites where remediation has been undertaken;

¢ Information on historical and contemporary landfill sites; and
e Information on petroleum sites and tanks.

In addition, information on the location of private water supplies, local geodiversity
sites and Local Nature Conservation Sites for Geology, was also requested.

The consultation response with regard to contaminated land was received by
provision of GIS data on the 22 September 2011. Petroleum records information was

also received separately on the 13 October 2011.

Limited information received is presented in Appendix 4, however, the majority of
the data provided by the Council has been incorporated into the GIS package.

Information provided indicates that remedial works have been undertaken at Kirkhill
Landfill (council ref BNOO11) which included the installation of a gas flare.
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Aberdeenshire Council have also noted that they hold site investigation reports at
various stages for nine sites within the route. In addition, historical petroleum records
are held for two filling stations within the cable route which contain a total of six
petroleum or diesel tanks. No land owner site investigation reports were made
available for review as part of this desk study.

3.7 A

In response to the request for details regarding petfroleum records within the cable
route Aberdeenshire Council provided details of four active filling stations within the
Fraserburgh Area. These are the Barbours Garage on Cross Street, Kessock Service
Station on South Road and Watermill Service Station on Banff Road. The petroleum
records indicate that the sites have between two and six petrol and diesel tanks with
capacities up to 40,000 litres.

It should be recognised that the Council’s data is derived from an on-going search
process. This data is based on several data sources including council records and
available historical mapping. In this regard, no claim is made by the Council as to
the accuracy or completeness of the information.

3.2 GIS Package

For the purpose of managing and presenting the data accumulated through the
consultation process and in reviewing the historic maps, identified sites were
recorded in a GIS database. In the instance of reviewed historic maps, key features
of interest were digitised directly onto the GIS. The data provided by Aberdeenshire
Council (already in a GIS format) was then merged into this.

The current 1:10000 scale Ordnance Survey map was used as the base map in the
GIS on to which features of interest were digitised using present day boundaries
where possible. The extent of digitised historical sites that did not have an
equivalent present day boundary were approximated in the GIS. Where this was not
possible or could not be accurately positioned, a single point location was allocated
for that feature in the GIS.

To present the historical map dates in the GIS, the survey or revision dates of the
maps have been grouped into Epochs as follows:

e Epoch_T: First Edition, 1:10560 scale, surveyed in 1868-1870;
e Epoch_2: Second Edition, 1:10560 scale, surveyed in 1899-1901;
e Epoch_3: Second Edition (15t revision), 1:10560 scale, revised in 1924-1925;
e Epoch_4: Third Edition, 1:10560 scale, surveyed in 1955;
e Epoch_5:
o Third Edition (15t revision), 1:10560 scale, revised in 1963;
o Second Edition 25 inch scale (1:2500), 1t revision, revised in 1963;

J

Technical Appendix 3.7 A — Hydrology, Geology and Hydrogeology 21



Moray Offshore Renewables Limited - Environmental Statement

Telford, Stevenson and MacColl Offshore Wind Farms and Transmission Infrastructure

“
o Epoch_é:
o Third Edition (2@ revision), 1:10560 scale, revised between 1970-1974;
o Second Edition 25 inch scale (1:2500), 2nd revision, revised between
1970-1977
e Epoch_7:
o Third Edition (3 revision), 1:10560 scale, revised between 1983-1985;
o Second Edition of the 25 inch scale (1:2500), 29 Revision, revised in
1982-1991;
o 1:1250 scale, surveyed in 1988;
e Epoch_8: LandLine digital map revised yearly between 1998 and 2005;
e Epoch_9: MasterMap digital map revised yearly between 2006 and 2010.

The complete GIS containing both the Council’'s records and those generated
through the review of historic maps, was then used to generate a series of maps
covering the cable route, presenting the identified historic sites (Figure 11, Sheets 1
to 13). This GIS package contains a range of data supporting each site entry, such
as grid references, size and feature types. This data can be accessed via the GIS
package accompanying this desk study report (Appendix 9).

Each historic site entry is identified as either a polygon, point of line feature. Some of
these overlap, however, where possible duplicate entries evident in the merging of
the Council records with the review of historic maps, have been removed.

Each GIS entry represents a historic site that may have the potential to have resulted
in contaminated. The implications of the potential risks associated with this have
been explored further in Section 5. However, it should be recognised that the
identification of a site and its boundary is limited to the accuracy of the historic
maps and should not be inferred to indicate all land within that boundary may be
contaminated. The nature of any possible contaminative legacy is subject to further
site investigation and assessment, and may vary greatly depending upon the historic
features or activities that were once undertaken within any given site.

3.3 Historic Sites Overview

The information provided by Aberdeenshire Council and that obtained through the
review of historic maps has identified a range of historic activities and land uses,

including:
e Infilled quarries and sand & e Works and Factories
gravel workings; Unspecified;
e Sheep dips; e Railway yards and sidings;
e Garages and filling stations; e Railway lines/tracks;
e Depofs; e Docks and harbours;
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e Smithies;
e Rifle Ranges;

e Ship Building & Breaking;

e Tanks;
e Gasholders;

e Dams, Lades and Ponds;

e Builder Yards;
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e Corn Mills;

e Poultry Farms;

e Military Land  (including
airfields and camps)

e Sewage Works;

e Flectrical Substations; and

e Landfills.

Aberdeenshire Council additionally provided a brief account of the information they
hold for a number of the landfill sites identified in the cable route. The table below
summarises the details provided.

Table 5 - Summary Of Landfill Activities.

Operational Dates

N Waste/Not
ame start End aste/Notes
Lakeview Nurseries Landfill Oct 1990 1992 Inert S.O'I and clay from demolifion and
exiraction.
Meikle Rathen Quarry Landfill Unknown Unknown Mineral extraction ceased in Jan 1978.
féﬁgﬁlwes Farm Quarry Unknown Unknown Sand & gravel exfraction in the 1970’s.
%:;ofmn of Newmil Quarry 1980 1982 Sand & gravel extraction in the 1970’s.
. . . Boulder clay and builders rubble. SEPA ref
Middle Essie 3 Landfill Before 1994 2009 WML/N/20119.
Kirkhill Landfil 1979 Apr 1993 Domestic, commer_m_ol, mdusf'nol and offshore
wastes. A gas flare is in operation at the site.
. Sand & gravel extraction ceased in 1981. SEPA
Leys Quarry Landfill Unknown 1997 ref WML/N/20206.
Bridge of Rora Landfill Unknown Dec 1994 Sand exiraction ~ceased in May 1981,

described as 'site full' when closed.

Additional information regarding registered landfills was requested of SEPA. A
response from Caroline Simmers, Senior Environmental Protection Officer at SEPA,
provides information one registered site in the study area:

e  WML/N/20206 Leys Quarry, Kininmonth: Site accepted waste for a number of
years prior to closure. License not yet surrendered.

A summary of selected historic sites identified within the route is provided below.
These are just a number of the historic sites identified, the complete record can be
accessed and reviewed via the accompanying GIS package.

3.4 Boddam Urban Area

Features in the Boddam Urban Area appear in historic maps dating back to 1868,
including railway land and industrial uses such as a former granite polishing works.
More recent potential contaminative land uses within Boddam Urban Area include
filing stations, sewage works and a large electrical substation associated with
Peterhead Power Station.
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3.5 Southern Area

Some of the earliest historic sites identified in the Southern Area of the cable route
include smithies (blacksmiths) dating back to 1868. The railway line crossing the
cable route in the south-east, adjacent to the boundary with the Boddam Urban
Areaq, also dates back to before 1900.

Prominent features in this section of the route include a large area of land located
to the immediate south of the Peterhead ring road, located on the northern edge of
the Southern Area that crosses almost the complete route width. This land appears
to have had multiple historic uses, such as works and depots, including the presence
of tanks, and these form parts of present day industrial estates.  Areas of this land
also appear identified by the Council as Vacant and Derelict Land.

Another prominent feature includes a large quarry, circa 1924, located adjacent to
the Peterhead ring road, on the north periphery of the route. This feature does not
appear in present day mapping.

Beyond these features, sites in the Southern Area are generally of a smaller scale,
being recorded as point features in the GIS. The only exception being a small
industrial estate present in the north-westernmost corner of the Southern Area. This
section of the route appears more densely occupied by historic sites at its south
western end, the remainder being relatively free of larger areas of potentially
contaminated land.

3.6 Northern Area

Historical mapping of the Northern Area has identified a number of historical
extraction sites, such as sand & gravel pits, and quarries. The majority of these
features are concentrated within the southern half of the cable route with few sites
shown in the north of the route. In the south of this area of the cable route, the
earliest recorded quarry is the Cairngall Granite Quarry, located on the southern
periphery of the route, circa 1868-71 and recorded as discussed since 1955. The
south of the route is also dominated by Longside Airfield. The airfield occupies some
40 hectares inside the cable route, but maps indicate that the majority of the major
airfield features and infrastructure occur off site to the east.

In addition to the airfield an area of unknown works is also present within ifs
boundaries, inside the route from 2005 to the present day.

Northwards, in the vicinity of the South and North Ugie Waters, sections of the former
Great North of Scotfland Railway Line and former Inverquinzie Canal are present.
There are a number of former sand and gravel pits in this vicinity, where the South
and North Ugie Waters converge to form the Ugie River.
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Central sections of the Northern Area to the north of the North Ugie Water, exhibit
predominantly a number of smaller historic sites, annotated as points in the GIS.
These include features such as wells, small pits, smithies, mills, tanks and pumps. The
exception to this comprises two former quarries located near Denhead, which have
been the subject of known landfilling. Further larger infiled areas may also be
present in the route to the east of New Leeds at a further former quarry and a
historic loch.

3.7 A

Further north, the former Great North of Scotland Railway Line is evident within the
cable route. The railway line enters the route west boundary near Cortes Village
and runs northwards within the route, along its eastern flank to Fraserburgh. A
number of historic railway features, such as the stations and yards near Cortes
Vilage and Rathen (circa 1869 to 1955), are also present along this alignment. The
line now forms the Formartine and Buchan Way.

To the east of Rathen, more notable historic sites include four former quarries or pits
that include areas that are known to have been subject to more recent landfilling.

Nearing the end of the Northern Area, Pilroth House includes a former gasometer
(circa 1900-01 to 1974). This feature is likely associated with a small private gasworks
for the production of coal gas which is likely to have been used in the nearby Pilroth
House and other estate buildings. The historical maps indicate the presence of a
circular feature at the location of the gasometer and a small rectangular structure
adjacent to it. The small structure is likely to be the gas processing plant.

3.7 Fraserburgh Urban Area

A wide range of historical sites are apparent occupying the land within the onshore
cable route that now forms the eastern extremities of Fraserburgh. This includes the
Great North of Scotland Railway Line (circa 1869 to late 1970s) with associated
railway station, marshalling yards, sheds and other infrastructure. In addition to the
North, South and Balaclava Harbours are identified at the northernmost end of the
cable route.

Other sites in the urban area of Fraserburgh (since the earliest mapping) include,
slaughter houses, works, repair yards, industrial estates, tanks, electrical substations,
depots, pumping stations, unspecified works, saw mills, sand pits and garages.

Beyond the current extents of Fraserburgh, the route shows limited large historic sites,
the only exception being a rifle range (circa 1869 to 1901), now Fraserburgh golf

course, Fraserburgh cemetery and an old sand pit located in The Bents (the beach
to the east of Fraserburgh).
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4. Site Visits

Further to the review of historic sites, key areas of interest were picked out to be
included in a number of site walkovers. These were chosen based specifically upon
their former uses. A record of which sites were visited is included in the Historic Sites
Record presented in Appendix 8 and walkover notes for all of these sites are
presented in Appendix 6, with photographs in Appendix 7. The locations of all of
these sites are also included in Figure 11.

Permission for access was requested of all landowners by CKD Galbraith. Only sites
with access granted were visited as part of the walkovers.

Sites were also observed for the presence of Japanese Knotweed. This species has
previously been identified by RPS ecological walkovers at and close to Rattray
Wood, and at the River Ugie near Ednie Cottage. No evidence of this species was
identified during these walkovers at any location.

Key areas of interest are described in detail in the following sections.
4.1 Fraserburgh Urban Area

The proposed landfall for the cable route is situated in the Fraserburgh Urban Area.
Walkovers in this area were completed by RPS on 5 October 2011.

Based on the walkovers, it is observed that historic and current industrial activity is
predominantly located in the west of the area and comprises Fraserburgh Harbour
and the Fraserburgh Harbour and Kessock Industrial Estates.

The majority of activities within the Fraserburgh Harbour Industrial Estate are related
to the fishing and marine engineering industries, and include fabrication sheds, dry
docks, ship painting and fishing processing and wholesale factories. A business
cenfre and government offices were also identified. Given the nature of some of
the heavy industrial processes associated with marine fabrication and ship painting,
it is likely that a number of potentially contaminative activities are undertaken,
however, no evidence of spills or contamination were identified.

Various above ground storage tanks, drums and material storage containers were
identified across the industrial estate, with two large liquid nitrogen tanks located at
one of the fish processing units.

The Kessock Industrial Estate comprises urban service industries including a petrol
station, car servicing, repair and sales units, neighbourhood stores, a brewery and a
refrigerated lorry depot. A number of disused warehouses were also identified which
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had potentially asbestos containing roofing. It is noted that above ground storage
tanks were present at the brewery, and it is considered likely that underground
storage tanks are present at the petrol station.

3.7 A

It is noted that the Mintlaw to Fraserburgh branch of the Formartine and Buchan
Way (from herein to be referred to as the Buchan Way) terminates in this area. The
Buchan Way is a former railway line (1861 — 1979) which links Dyce (Aberdeen) to
Fraserburgh and Peterhead. Following the closure of the railway, the Buchan
Countryside Group began work to turn the network into a combined cycle path and
walkway which crosses the onshore cable route at various locations. It is noted that
the foundations of the railway, and any associated potentially contaminative
materials, may remain present underlying the cycle path.

A former rifle range and a pit, located within and adjacent to the south of The Bents
sand dune system are considered no longer present. The walkover revealed that
the layout of a pit remains at the location and there is potential that it has been
restored to an unknown degree with fill material. Evidence of fly-tipping at this
location is present,

The former rifle range is now utilised as Fraserburgh Golf Course and sheds at the
very west of the former site are occupied by the green keeper's workshops.

4.2 Northern Area

Moving south from the town of Fraserburgh, the Northern Area forms the longest
section of the onshore cable route and terminates approximately 3 km to the west
of Peternead.

The desk study identified the presence of a former gasometer to the north of Philorth
House. Access was not granted to this land and as such no visit to assess the
presence of the gasometer could be completed as part of these walkovers.

Given the rural/agricultural setting of this section of cable route, historic land uses
are limited. It is noted that a number of former quarries, now disused, exist across the
section. It is generally observed that these remain in a condition that suggests no
restoration has taken place, as evidenced in the site photographs. The former
quarry at Denhead now forms an area of open rough ground, with quarry ponds
occupying the maijority of the site area. This quarry pond (FRC1109) is identified by
Aberdeenshire Council as a landfill. It is noted that no evidence of the landfill was
observed during the walkovers.

A quarry at Kininmonth Grange (FRC1050) is identified by Aberdeenshire Council as
Kirkhill Landfill, utilised for the disposal of commercial, domestic, industrial and
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offshore waste. The landfill was closed in 1993. Given the location of the site, access
could not be achieved as part of the walkovers, however, anecdotal evidence
indicates that the site includes a landfill flare to control landfill gas (see Appendix 7).

A number of further quarries are identified by Aberdeenshire Council (FRC1046 -
Meikle Rathen Quarry Landfill, FRC1108 — Ardglassie Farm Landfill, BBOO72 — Oldtown
of Newmill Quarry Landfill). These sites could not be accessed as part of this
investigation and as such have not been discussed further.

To the southeast, a former quarry located at Bridge of Rora is now occupied by an
area of juvenile deciduous tree plantation. Given the topography at this location,
there is potential that any former quarry has been infilled or regarded although this is
unconfirmed.

A section of canal was highlighted by desk-based research as present adjacent to
the River Ugie, south of Wester Rora Farm. The site visit could not identify the
presence of this feature; as such it is considered that this canal has been infilled,
though the nature of material used for this purpose is unconfirmed. The potential
exists that any canal liners used in the creation of this waterway remain in-situ.

A number of sand and gravel pits were also identified by the desk-based research.
Those surrounding Lintmill Croft, by Bridge of Hythie (FRC1053 — FRC1055), appear to
have been re-established as topographical features of the landscape. It is
considered unlikely that these have been infilled (see Appendix 7). The former
gravel pit at Willies Fauld (FRC1049) now appears to be utilised as an agricultural
storage area. Based on field observations, the boundary of the former gravel pit
could not be determined. The potential exists that this site has been either infilled or
regraded.

Desk based research identified areas of infilled ground at two sites by Corsend and
Littlehill. Although direct access could not be achieved to these sites, observations
identified that site BN1050 has been recently levelled and appears to be in the
process of being developed. Site BN1298 appears to form part of existing peat
moorland, with marsh grasses and heather.  No evidence of infiling could be
determined during the walkovers. Additionally, a small number of Council Landfills
were determined to be located within the cable route. Two of these, BBO531 and
BB0533 are now overlain by an unclassified road. Site BBO028 is currently occupied
by the Lakeview Garden and Aquatic Centre. Information provided by
Aberdeenshire Council confirms that inert soil wastes from demolition and soil/clay
from excavations has been used to fill this site.

Continuing south within the cable route a series of sand and gravel pits are located
surrounding the pouliry farm (FRC1057) at Bridge of Rora. The largest of the pits
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(FRC1060) appears to be disused, however no restoration appears to have taken
place. The pits at the south of this location appear to remain in use, given the
presence of graders on site and machinery movement was also noted. The pit at
FRC1110 now conisists of open land and rough vegetation and no infiling appears to
have taken place. BNOOST is identified by Aberdeenshire Council as a landfill,
however, as this is a point reference, no boundary could be identified and the area
appears to be re-established as an agricultural field. Af the time of the walkover,
the field at this location comprised rough stubble.

3.7 A

The poultry farm appears to comprise 5 large barns. A number of large silos were
observed within the boundary. It is noted that views of the pouliry farm were
obscured by graded slopes surrounding its boundary, and access could not be
facilitated.

A further gravel pit is identified approximately 1.5 km further south east downstream
on the North Ugie Water at Wester Rora. Similarly, this site could not be accessed
and visibility was limited, however, it appears that the site remains active due to the
presence of machinery and graders. Additionally, a former canal section has been
identified by the desk study. No visual evidence of this feature remains on site.

A section of the Longside Airfield (FRC1061) is present within the south east corner of
the Northern Area. It appears that the area of the airfield within the cable route is
no longer utilised though the runway remains in-situ and at the time of the walkover
appeared to be occupied by construction vehicles and equipment. The remainder
of the site is overgrown and areas are fenced of for sheep grazing. A number of
small brick structures were also identified as disused.

An additional works site (FRC1181) is located within the boundary of the above
airfield. Field observations indicate the presence of a large hanger at the site,
however no clear access or views could be obtained at the time of the walkover
and as such the site use is unconfirmed.

4.3 Southern Area

To the west of the Forehill Treatment Works is the William Coutts Transport Depot. This
was idenftified by the desk study as an industrial estate; however, it appears to be
occupied by a single operator. Although access could not be achieved, the site
was observed to comprise a number of sheds, workshops and office structures. It is
noted that the larger sheds/workshops appeared to include potentially asbestos
containing roof tiles.

A former quarry (JRC2033), at George Watson Crescent (Peterhead), is now
occupied by an office development (Peterhead & District Group Training Ltd and
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Peterhead Engineers Development Ltd). No evidence of the former quarry remains
at this location. As such, the potential remains that it may have been infilled.

The Upperton Industrial Estate is located at the southern extent of this section of the
cable route. Although access could not be permitted to individual units within the
estate, field observations indicate the presence of a number of mixed use units. The
maijority of the estate appears to be occupied by Enviroco, a waste management
company, and their Damhead Waste Management and Treatment Centre. The
nature of materials contained on this site remain unconfirmed. Maps indicate the
presence of two ponds within the site boundary, though these were not visualised as
part of the walkover.

4.4 Boddam Urban Area

An electrical substation (BU1074) is located adjacent to the west of Peterhead
Power Station. Although direct access could not be achieved, the site appears to
be occupied by a single larger hanger type unit. At the rear (west) of the unit, three
large pylons enter/leave the unit, laying north west/south east.

A section of former railway line (BU3007) is no longer present in the area. Its former
route appears to be occupied by agricultural fields.

To the south east of the substation, a former petrol station (BU1001) is now occupied
by a car and caravan sales unit. Although the features (pumps) of the petrol station
remain, they appear to be no longer in use. It is considered very likely that
underground fuel storage tanks remain in-situ. A barn structure at the back of the
site appears to have potentially asbestos containing roof tiles. A residential property
is located to the northwest of the site.
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5. Conceptual Site Model & Risk Assessment

3.7 A

5.1 Infroduction

The UK framework underpinning the management of land contamination is a risk-
based approach as implemented by Part IIA of the Environmental Protection Act
(1990) and other associated statutory guidelines, e.g. PAN 33.

The three component source-pathway-receptor, ‘pollutant linkage' concept is
central to the framework which is used to determine the existence of ‘contaminated
land" according to the definition set out under Part lIA. In a similar manner the
pollutant linkage concept is also central to identifying the potential risks to receptors
in the context of defining a site's suitability for use under the planning regime, this
being the case for the proposed cable route reviewed herein.

For possible risks to receptors to exist, all three of the components, a source,
pathway and receptor, must be present to create a potential 'pollutant linkage':

e Source - contamination (by soil, groundwater and/or gas phases);

e Pathway - means by which the contamination may pose a risk on a
receptor by linking this physically to the source; and

e Receptor - subject that could be affected by contamination via the
pathway.

Critical receptors include human beings and the water environment (groundwater
and/or surface water bodies), but receptors may also include wider subjects such as
buildings materials, e.g. cabling.

In the framework of contaminated land assessment, the source-pathway-receptor
pollution linkage concept is represented by a conceptual site model (CSM) for any
given site. This model takes account of the site specific circumstances that will
influence the potential for risks to arise, i.e. for each stage of the pollution linkage
(sources, pathways and receptors) to be present.

5.2 Onshore Cable Route CSM

In the context of the cable route, potential contaminated sites identified in the desk
study research can be represented by a CSM. This model will represent the range of
potentially contaminated sites identified and also their situations, namely the
presence or absence of receptors and so the likely pathways present generating
possible pollutant linkages.
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Given the large area of the study site a detailed CSM for each individual potentially
contaminated site identified is not plausible. As such, a higher level CSM for all sites
has been developed as detailed in the following sections.

5.2.1 Sources

Sources associate with contaminated sites may take different forms. Contamination
may be restricted to a range of parficular chemicals, e.g. metals, it may be
dispersed in different media, such as soil or groundwater, or it may be present in a
raw state, such as free product. It may also have different properties, such as the
potential to generate soil gases such as methane. Specific knowledge such as this,
regarding specific source characteristics, is gained through a comprehensive
understanding of site specific circumstances.

Broadly, contaminant types associated with specific historic land uses are
documented in literature and guidance. An example of this is the EA publication
CLR 8'. This highlights the following possible contamination that could be associated
with well known historic industrial activity, the kinds of which may be present in the

cable route:
Table é - Possible Contaminant Associated With Historic Land Use
Land Use Metals | Asbestos | Pesticides | Oils & PAHs | PCBs | Others
Hydrocarbons
Animal Processing Works Yes Yes Yes Yes Yes - Yes
Chemical Works Yes Yes Yes Yes Yes Yes Yes
Docks Yes Yes - Yes Yes Yes Yes
Engineering Works Yes Yes - Yes Yes Yes Yes
Gasworks Yes Yes - Yes Yes - Yes
Metal Manufacturing Yes Yes - Yes Yes - Yes
Power Stations Yes Yes - Yes Yes Yes -
Railway Land Yes Yes Yes Yes Yes Yes -
Road Vehicle Facilities Yes Yes - Yes Yes - -
Textile Works Yes Yes - Yes Yes - Yes
Timber Works Yes Yes Yes Yes Yes - Yes
Waste Facilities Yes Yes Yes Yes Yes Yes Yes
Notes:

Others - Inorganics (such as cyanide and sulphate) and phenols.

Potential contamination associated with the sites identified in the desk study may
comprise some or all of the above chemicals, depending upon the site specific
circumstances. However, regardless if the type of contamination and it potential

LIt is recognised that this document has been formally withdrawn by the EA, however, the guidance within
this document regarding the association of chemical contaminants with industrial land uses is still considered
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form, for the purposes of this investigation it has been assumed that a potential
contamination source fundamentally represents a mass of chemical contamination
capable of posing risk. This assumption has been adopted for each of the sites
identified in the cable route.

3.7 A

5.2.2 Receptors

Potential receptors susceptible to risks posed by potential contamination sources are
defined by the situation of the sites and their future use. It is assumed that once the
cable is complete the land overlying the cable will be reinstated and its current use
retained. A number of the receptors will be the same for all the sites and some will
vary depending upon the sites’ locations.

Those receptors considered to be susceptible at all sites include:

¢ Human Health - construction workers;

e Human Health - future site users;

e Water Environment - underlying groundwater bodies present in either
superficial deposits or bedrock; and

e Property - cabling material.

Those receptors considered to be susceptible depending on the sites’ locations
include:

e Human Health - future users of existing properties; and
e Water Environment - surface water (freshwater or coastal discharge
zZones).

5.2.3 Pathways

Pathways are the means by which a receptor is likely to be physically affected by a
source. Where present, these connect receptors to the source forming potential
pollutant linkages.

Based upon the potential for a contaminant mass to act as a source at any of the
sites within the cable route, and that a number of receptors are considered
susceptible at all sites, a number of potential pathways are also considered to be
present at each site. These include:

e dermal contact with soils and dust;

e ingestion of soils and dust;

e inhalation of soils and dust;

e migration of soil leachate/liquids through the unsaturated zone;
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e vertical or lateral migration through the saturated zone to deeper
groundwater or in shallow groundwater off site;

e direct contact with cable materials; and

¢ inhalation of soil gases and vapours in confined spaces (e.g. excavations).

Similarly to receptors, where these are considered to be susceptible depending on
the sites’ locations, the pathways present will also be governed by the sites’ location.
These include:

e migration of soil vapours to indoor air and subsequent inhalation ;

e migration of soil gases to indoor air and subsequent asphyxiation or
explosion;

e migration through the saturated zone to surface water; and

e direct run off to surface water.

5.2.4 Potential Pollutant Linkages

On the basis of the identified potential sources, pathways and receptors above, the
following linkages are considered to be potentially present at all possible
contaminated land sites:

e Linkage 1 - Direct exposure (dermal contact, ingestion or inhalation) of
contaminated soils to future site users;

e Linkage 2 - Direct exposure (dermal contact, ingestion or inhalation) of
contaminated soils to construction workers;

e Linkage 3 - Migration of soil leachate/liquids through the unsaturated zone
to underlying groundwater;

e Linkage 4 - Migration of mobile contamination/solutes through the
saturated zone to groundwater off site;

e Linkage 5 - direct contact with cable materials; and

e Linkage 6 - Build up of soil gases/vapours in confined spaces (e.g.
excavations) and inhalation/asphyxiation of construction workers.

On the basis of the sources, pathways and receptors identified above the following
linkages are considered to be potentially present at selected contaminated land
sites depending upon their location:

e Linkage 7 - inhalation of indoor vapours by future users of existing
properties on or adjacent to the sites;

e Llinkage 8 - migration of soil gases to indoor air and subsequent
asphyxiation or explosion, on or in the vicinity of the sites ;

e Linkage 9 - Migration of mobile contamination/solutes through the
saturated zone to surface water; and
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e Linkage 10 - direct run off of contaminated materials to surface water
receptors on or adjacent to the sites.

3.7 A

These linkages have been graphically represented in the indicative CSM presented
in Figure 12 Appendix 1.

5.3 Risk Assessment

The desk study identified a number of potentially contaminated sites within the
onshore cable route. The level of risk posed by these sites is unlikely to be the same
for each and every site. In order to try and determine which sites may represent a
risk fo the proposed development or wider environment (in the context of PAN 33),
all identified sites have been assessed and categorised.

The outcome of the risk assessment and categorisation will inform which sites are
considered likely to require further investigation/assessment should the final route of
cable be proposed in intersect them or in the case of known landfills if the cable is
proposed to be within 250 m from their location.

5.3.1 Data Management

The wide range of potentially contaminated sites identified in the desk study was
reviewed and categorised in order to facilitate the risk assessment process.

Site Categorisation

All sites of historical land use identified were allocated into one of the following
categories:

0 — Wells, Pumps and Springs
1 — Possible Infilled Ground

2 —Tanks

3 — Known Landfills

4 — Vehicle Facilities

5 — Railway Facilities

6 — Industrial

7 — Light Industrial

8 — Electrical Sub Stations

9 — Ministry of Defence (MOD) Sites
10 — Unknown Works

11 - Linear Features

Examples of some of the above categories include:
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e Possible Infilled Ground — quarries, sand pits, gravel pits, lades, ponds and
reservoirs;

¢ Vehicle Facilities - filling stations, garages and depots;

e Railway Facilities — stations, yards, sidings and sheds;

e Industrial — power stations, harbours, slaughterhouses, brick works,
engineering works, gas terminal, sawmills, gas holders, texfile production,
scrap yards, industrial estates and waste transfer stations;

e Light Industrial — sewerage works, pumping stations, cemeteries, mills,
smithies, sheep washes, corn mills, poultry farms and food processing;

e Unknown Works — any works specified as ‘Unknown Works' in historic
mapping; and

e Linear Features- disused railway lines and canals.

GIS Database Editing

Potential contaminated sites were identified from two sources, by a review of historic
maps held in the National Library of Scotland and from consultations with
Aberdeenshire Council. Many of the sites were identified by both these resources
and to avoid duplicated data, entries appearing in both resources were reviewed
and the more accurate entry retained and the duplicated removed from the
dataset. Where no discrepancy in the accuracy could be observed, the Council
entry was retained, being considered the more authoritative. Where duplicates
concerned polygon entries in the GIS, the boundaries of the polygons were merged
to create a new polygon, comprising the boundary of both the Council and RPS

polygons.

Once the duplicate entries had been deleted from the resources the remaining GIS
entries from the Council and RPS map review were combined to create a single GIS
database representing all potential contaminated sites identified in the onshore
cable route. A copy of the GIS shapefile for potential contaminated land sites is
included in Appendix 9.

5.3.2 Risk Evaluation
In order to complete a risk assessment of the potentially contaminated sites their
potential contaminative severity was appraised. This provided a comparison of the

sites relative to one another and also inferred the likelihood for further works to be
required.
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Source Potential

3.7 A

The nature of the historic site activity was gauged as low, low/medium,
medium/high or high, depending upon the perceived likely potential for more
severe contamination issues to exist at the site. This generated the following relative
to the categories defined above:

Table 7 — Source Potential Categorisation

Land Use Category Source Potential Ranking
Wells, Pumps and | Low

Springs

Possible Infilled Ground | Low/Medium or Medium/High
Tanks Low/Medium or Medium/High
Known Landfills High

Vehicle Facilities Medium/High or High

Railway Facilities Medium/High or High
Industrial Medium/High or High

Light Industrial Low/Medium or Medium/High
Electrical Substations Low/Medium

MOD Sites Low/medium to High
Unknown Works High

Linear Features Medium/High or High

The potential of the source was also considered relative to its potential to generate
soils gases. The potential for soil gases is typically present at almost all potential
contaminated sites due to made ground, however, where known bulk infilling has
occurred (e.g. known landfills), this potential is likely to be higher. The categories of
Possible Infilled Ground and Known Landfills are therefore considered to have a high
soil gas potential.

Where appropriate, the source potential was informed by the results of the
walkovers completed.

CSM Receptors

The potential receptors indentified in the CSM were considered to identify which
sites may be located in more sensitive environments and so those that may
represent greater risks.

However, as this process would provide an assessment of the sites relative to one
and other, only those receptors considered to be variable between sites were
considered. This dictated that (as per Section 5.2.2 above) only the presence of
existing properties or surface water within the proximity of the site would have a
bearing on the relative assessment of the sites.
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In the context of the linkages associated with these receptors, this dictates that
where a site is located in close proximity to buildings, so indoor vapour inhalation or
accumulation of soil gases will pose a greater risk, and so the site’s risk should be
considered greater. Similarly, where a site is in close proximity to surface water, so
the potential for this to be impacted by contaminated migration via groundwater is
apparent, and again the site may pose a greater risk than would otherwise be the
case.

The definitions of proximity were defined as 50 m for buildings and 200 m for surface
water. Therefore where sites fell within these distances, they were considered
sufficiently close to consider buildings and surface water as plausible receptors.

Scoring

To enable the impact of the source potential and presence of CSM receptors to be
gauged for the sites, and so to put their contamination potential into context, a
numerical system was developed. Values were applied to each variable parameter
as presented in the table 8 below.

Table 8 - Risk Assessment Valuation

Source Contamination Potential | Soil Gas Potential | Building proximity | Surface Water Proximity
Low 0 Normal 1 >50m 1 >50m 1
Low/Medium 5

Medium/High 25 High 2 <50m 2 <50m 2

High 50

A score was then generated for each site by multiplying the Source Contamination
Potential by the Soil Gas Potential, Building Proximity and Surface Water proximity. In
so doing each potential contaminated site was allocated a score to categorise the
sites relative to one and other. The scores can also be considered to represent
thresholds for each site as shown in the table 9 below.

Table 9 - Risk Threshold Score

Risk Score Risk Level Action Requirements

0 Low No further investigation or assessment works considered
necessary.

510 40 Low to Moderate Possible Phase Il works required but subject to findings of further
detailed Phase | work.

50 Moderate Phase I works more than likely but of possible lower
complexity/scale.

100 to 400 High Phase Il works more than likely and of potential greater
complexity/scale.

A summary of the risk evaluation for each historic site is included in the Historic Sites
Record in Appendix 8.
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Findings

The application of the conceptual site modelling and risk assessment process

revealed the following findings (table 10):

TABLE 10 - Cable Route Risk Categorisation
Route Section Number of Sites

Total Low Low to Moderate | Moderate | High
Boddam Urban Area 9 1 5 1 2
Southern Area 53 20 15 8 10
Northern Area 309 193 74 11 31
Fraserburgh Urban Area 122 3 34 57 28

These findings are graphically presented in Figure 13.

All findings of the risk assessment process and site categorisation, available for each
individual site, are available in the GIS database associated with this report

(Appendix 9).

3.7 A
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6. Conclusions and Recommendations

The desk study has provided a baseline view of the environmental setting of the land
within the proposed onshore cable route study area. This includes geology,
hydrogeology, hydrology and historic sites.

This baseline has been interpreted using standard contaminated land appraisal
principles, namely the conceptual modelling of possible pollutant linkages and their
qualitative risk assessment. In so doing, potentially contaminated land within the
cable route has been identified considering the proposed development and land’s
future use. This reflects the guiding principles of appropriate guidance such as PAN
33 and Part lIA.

Potentially contaminated land has been categorised to provide an indication of the
requirement for further works. Once the cable route is finalised this categorisation,
complimented by knowledge of the locations of potentially contaminated land, will
inform further assessment requirements to ensure the land’s suitability for future use
upon development.

Potentially contaminated sites are summarised for the cable route as follows:

e Sites requiring further Phase | Assessment and potential Phase Il works — 128
o Sitesrequiring possible lower complexity Phase Il works — 77
e Sites requiring possible higher complexity Phase Il works — 71

Further Phase | Assessment may potentially include detailed consultations with
landowners and site visits to further refine the understanding of the potential
contamination source identified. Phase Il works comprises the undertaking of
intrusive site investigations to characterise ground/groundwater conditions and the
scope of this work would be dependent on the CSM developed for the individual
sites.

It should however be recognised that the requirement to complete any of these
further works depends upon the specific finalised route of the proposed cable within
the current study area. Furthermore, these total site numbers do not provide a
reflection that some sites may be greater in area than others or that total site
numbers may be inflated by a number of small sites.

With the potential for future assessment works in mind, it is noted that Aberdeenshire
Council has requested that further research of potential contaminated land is

extended to include any site of a know landfill were this to lie within the 250 m of the
proposed cable route.
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Appendix 1 - Figures (Included in Environmental Statement)
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Figure 5
SEPA Bedrock Aquifer Map
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Figure 6
SEPA Superficial Aquifer Map
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Figure 7
SEPA Groundwater Vulnerability
Map of the Uppermost Aquifer
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