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EXECUTIVE SUMMARY

ERS undertook this Preliminary Risk Assessment into environmental conditions at a site
known as ‘Fascally Park’ located on the outskirts (west) of Brora, on behalf of Brora
Development Trust. The investigation was initiated as the Trust are exploring options for

redevelopment of the site.

The methodology and results of the investigation are detailed in this report, including details

of a consultation exercise.

A conceptual site model (CSM) was formed to permit a preliminary risk assessment. The CSM
shows the site has had previous potentially contaminative uses as a quarry and clay pit for the
brick works, historically located offsite to the south, which may have been partially infilled.
Additionally, there is a ‘hump-shaped’ feature in the east of the site, which is constructed of
unknown materials. The potential for offsite sources (which includes landfill and mining) to
affect the site has also been considered. The potentially elevated concentrations of these
contaminants may pose a risk to a number of receptors, including humans and the water

environment.

Recommendations are made for further site investigations. It is recommended that an
intrusive investigation comprising the excavation of 6no. boreholes and 20no. trial pits be
undertaken. Soil and water samples should be collected and tested, including leachate
analysis that will allow for quantification of the potential risks identified in the PRA conceptual

site model.

An overview of the site investigation strategy of intended works is provided.
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1. INTRODUCTION

The site considered within this report is known as ‘Fascally Park’ located on the outskirts (west)
of Brora, National Grid Reference (NGR): NC 89839 04055; the site location plan is provided
in ERS Drawing No. 6461. This Preliminary Risk Assessment (PRA) was undertaken on
behalf of Brora Development Trust, and was initiated as the Trust are exploring options for

redevelopment of the site.

The site currently serves as an area of recreational land, with a Heritage Centre in the north;
although the heritage centre building (shown in red on DN6461) is not part of the site under
consideration within this report. The site is approximately 3.7 hectares (ha) in size and located
at an approximate elevation of between 33 metres above Ordnance datum (mAOD) in the
north and 16 mAOD in the south.

Part IIA of the Environmental Protection Act (EPA) 1990 provides a regime for identifying and
remediating land where there are unacceptable risks to human health or the environment,
taking into account the current use of the site and surrounding area. The Contaminated Land
Regime is intended to complement the Planning System, which deals with risks to new

development.

Contaminated land is defined in Section 78A(2) of Part IIA of the EPA as:

“any land which appears to the local authority in whose area it is situated to be in such a

condition, by reason of substances in, or under the land, that -

& Significant harm is being caused or there is a significant possibility of such harm being
caused; or

& Significant pollution of the water environment is being caused, or there is a significant

possibility of such pollution being caused.”

Definitions of significant harm and significant possibility of significant harm are provided in the
Scottish Executive’s paper SE/2006/44, Annex 3, Chapter A, of ‘The Environmental Protection
Act 1990, Part lIA, Contaminated Land Statutory Guidance, Edition 2, June 2006’

Planning Advice Note 33 (PAN 33) brings development control in line with the new definitions
of land contamination as defined under the Contaminated Land Regime. Under PAN 33, if
development, results in:

& The introduction of new receptors onto a site, for example by changing the use of the site;

or
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& Exposing new pathways by which contaminants can reach existing receptors,

Then the planning authority is required to ensure that the land is suitable for its proposed use.

Under PAN 33 the key stages in the Remediation Process are:

& Site characterisation, comprising site investigation and risk assessment;
& Formulation of a restoration strategy, where necessary;

& Detailed design specification;
.

Implementation and post works activities, including monitoring.

The regime requires a phased, site specific, approach to be adopted. This is illustrated in

Table 1 below, adapted from Land Contamination: Risk Management.

Table 1: Stages of Risk Management

Stage ' Also known as |
1 Risk Assessment
a. | Preliminary risk assessment Phase 1
b. | Generic quantitative risk assessment
- o Phase 2
c. | Detailed quantitative risk assessment
2 Options Appraisal
a. | ldentify feasible remediation options
b. | Detailed evaluation of options
c. | Select your final remediation options
Phase 3

3 Remediation
a. | Develop a remediation strategy
b. | Remediation and verification
c. | Long term monitoring and maintenance, if required

1286-001-REPO1 9
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2,

OBJECTIVES

This Preliminary Risk Assessment (PRA) report is concerned with collating as much

information on the site as possible to characterise potential hazards and qualitatively assess

any associated risks. The information will allow an initial conceptual site model (CSM) to be

developed, which will help with the design of any intrusive investigations that may be deemed

necessary. The general objectives of a PRA are:

To provide information on past and current uses of the site and surrounding area, and the
nature of any hazards and physical constraints;

To provide information on the geology, geochemistry, hydrogeology and hydrology of the
site;

To identify receptors, potential sources of contamination and likely pathways and any
features of immediate concern;

To provide data for the preliminary risk assessment;

To produce an initial CSM of the nature and extent of potential contamination;

To enable informed decisions to be made on the need for specialist assessment, e.qg. if
there are ecological or archaeological considerations;

To provide data to assist with the design of exploratory and main investigations and to
give an early indication of possible remedial requirements;

To provide information relevant to worker health and safety, and to the protection of the
environment during field investigations;

To identify the need to involve regulatory bodies prior to intrusive investigation.

1286-001-REPO1 10
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3. METHODOLOGY

This Preliminary Risk Assessment (PRA) has been undertaken in accordance with the
Environment Agency’s Land Contamination: Risk Management guidance and the British
Standard document BS 10175:2011+A2:2017 ‘Investigation of potentially contaminated sites
— Code of practice’, which are applicable to the investigation of all potentially contaminated
sites. A schematic approach to contaminated land site investigation and assessment is given

in Appendix 1 and provides an overview of the site investigation process.

This PRA will therefore be undertaken by collecting, collating and assessing information on
the site — both historical and environmental obtained via researching relevant databases;
consulting with relevant bodies and undertaking a site walkover. This will allow development
of an initial conceptual site model with qualitative risk assessment, to identify potential

pollutant linkages that may require further action.
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4, SITE HISTORY

Historical maps and aerial photographs were provided by The Highland Council (THC) and
also viewed on National Library of Scotland website, covering the period from 1872 - 2023.

Copies of the maps / aerial photographs provided by THC are reproduced in Appendix 2.

For the purposes of this investigation a radius of 250 metres (m) was deemed suitable for
searching for offsite sources of contamination. This is based on the advice provided in CLR
6 (Department of the Environment, 1995), which states that types of development or land use
near the site: residential or schools, commercial or industrial development, agricultural land,
allotments and lands in amenity use, such as parks or playgrounds, within 50 m and 250 m of

the nearest site boundary should be identified and recorded.

Onsite and offsite features that may be potential sources of contamination are identified in
Table 2 below.

Table 2: Potential Contaminative Landuses / Features from Historical Maps

Year ‘ Onsite Offsite
1872 Rough grassland / heath in the north Shaft, coal pit 50 m SE
Agricultural ground in south Gravel pit 170 m west
Potential excavation/quarrying
indicated in SE, adjacent to road
1879 Unchanged Unchanged
(Coal Pit may be disused, unclear)
1906 Excavation/quarrying in SE extended | Residential properties adjacent to east
north into central area of the site and Shaft and coal pit now part of Brora
annotated as clay pit, likely Colliery 50 m SE
associated with Brick Works to south Old gravel pit 220 m east
Brora Brick Works 30 m south
1964 Excavation/quarrying extended Brora Brick Works now indicated as a
across majority of site, now indicated mine consisting of several buildings
as a gravel pit, with a feature
indicated in the south — potential
pond
1970 Large areas of site now indicated as | Assumed 1964 ‘mine’ an anomaly as
‘Quarry (disused) in west, north and Brick Works still shown to south with
east. Central area annotated ‘Pits chimney and several buildings.
(disused)’ with two ponds also Clay pits shown to west of brick works
shown. (50 m SW of site), with gravel pit
A weighbridge, shown just beyond indicated further NW (50 m west of
red line boundary to north, likely site)
associated with the former quarry
1971 Unchanged Mainly unchanged
Magazines (disused) 150 m south
1994 Central area annotated as ‘Fascally Brick Works no longer present, area
Recreation Area’ playing field. A shown as a playing field.

1286-001-REPO1
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Year Onsite Offsite
picnic area is indicated in NW and a Clay pit to SW now a refuse tip 25 m
play area in the east south of SW corner of site, at its
closest
1999 (P) Building in NW, with carpark Playing field to south.
adjacent. Rest of site as described Refuse tip now appears to be restored
above, mainly grassed, very obvious as an area of grass/vegetation
bowl shape in centre, with access
roads to west, NW, north, and NE
2007 (P) Unchanged Unchanged
2013 (P) Unchanged Unchanged
2016 (P) Unchanged Unchanged
2020 (P) Unchanged Unchanged
2023 Southern area annotated Fascally Residential cottages adjacent to east,
Recreation Area, Play Area in NE, wooded area to south, with grassed
Picnic Site in NW and Brora Heritage | area (playing field) beyond. Grassed /
Centre in north. wooded area to SW and west
Two paths: NW-SE in SE of site and
N-S in east of site and access road
around west and north

(P) Aerial Photograph

1286-001-REPO1
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5. SITE SETTING

5.1 Site Walkover
The site walkover was undertaken on 14 December 2023, accompanied by two
representatives of Brora Development Trust. The site walkover data sheet and accompanying

photographs are included in Appendix 3. Features of note are summarised in Table 3 below.

Table 3: Features of Note from Site Walkover

Description Location / Area ‘
Large bowl-shaped cut with steep sides to west, Dominates central area of site
north and east
Heritage Centre building with carpark Central north
Children’s play park with large, grassed ‘hump’ East
feature
Picnic area NW
Access roads West and northern boundaries
Water with orange sediment noted from manhole SE corner of bowl-shaped cut area

Anecdotal information from the Trust representatives indicated that the old quarry was
(unofficially) used to bury old vehicles at the site. It was queried if this would explain the
orange sediment observed migrating across the road, south of the site, during periods of heavy

rain.

5.2 Geology
The British Geological Survey (BGS) onshore digital map DiGMapGB-50 and the BGS
borehole records were consulted to get a general understanding of the geological conditions

at the site.

According to information from the BGS, the superficial geology in the area is variable. There
is no drift geology indicated beneath the central area of the site, which is logical given the
previous quarrying that is known to have taken place and the bowl-shaped cut observed during
the site walkover. In the north of the site, there is a small area of glaciofluvial ice contact
deposits (gravel, sand and silt), described as “Sand and gravel, locally with lenses of silt, clay
and organic material”, beyond which is Devensian till; raised marine deposits (gravel, sand
and silt) described as “Gravel (shingle), sand, silt and clay; commonly charged with organic
debris” are indicated to the southwest and east, with an area of alluvium (unconsolidated clay,

silt, sand and gravel) indicated to the south of the site along the River Brora.
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The BGS information shows that the solid geology underlying the site in the east consists of

sandstone, sandy siltstone and sand of the Clynekirkton Sandstone Formation. In the west,
the solid geology consists of mudstone and siltstone of the Brora Shale Member consisting
predominantly of bituminous fissile mudstone with minor medium-grained sandstone and silty

sand approximately 30 m thick, which overlies the Brora Coal Formation.

There were no borehole logs within 50 m of the site.

5.3 Hydrogeology and Groundwater Vulnerability
The general site hydrogeology has been summarised based on information obtained from
BGS, the Scottish Environment Protection Agency (SEPA) and Scotland’s Environment

websites.

The BGS Hydrogeological Map indicates the site is located on a low productivity aquifer
(undifferentiated upper Jurassic rocks) described as “indurated multi-layered aquifer with

small local yields”.

ERS considers that the drift aquifer is likely to be in hydraulic continuity with the bedrock

aquifer and local surface water features.

Scotland’s Environment website indicates the aquifer classification at the site is Class 2c a
low productivity aquifer, in a scale from Class 1 (low vulnerability) to Class 5 (high vulnerability)
where Class 2 is further subdivided from Class 2a (higher vulnerability) to Class 2d (lower
vulnerability). The rock unit is stated to be upper Jurassic rocks (undifferentiated) where flow

is virtually all through fractures and other discontinuities.

There is no data on groundwater flow direction in the area although it is considered likely that
the groundwater flow will generally follow the topography and, therefore, be in a south-easterly
direction towards the River Brora, which flows in an easterly direction approximately 70 m SE

of the site.

Data obtained from SEPA’'s and Scotland’s Environment websites shows that that
groundwater bodies beneath the site are: ‘Brora’ in the centre and south, classed with ‘good’
status, and ‘Golspie and Brora coastal’ in the north/northeast, also classed with good status.

The groundwater bodies are also Drinking Water Protected Areas.
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SEPA records show that the nearest SEPA water quality monitoring point is located in the

River Brora, approximately 180 m to the south of the site; it is indicated that organic, inorganic

and metals chemistry is analysed for either annually or triennially (metals).

5.4 Hydrology

The closest surface water features have been identified as:

& River Brora (sea to Loch Brora) located approximately 70 m southeast of the site, flowing
east to the coast approximately 1.2 km east of the site. The River Brora is classified by

SEPA with an overall status of ‘good’ and a water quality of ‘high’.

The Indicative River and Coastal Flood Map published on the SEPA website indicates that the

site is not considered at risk of flooding from river / surface water / coast.
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6. CONSULTATIONS

Information was requested from a number of regulatory bodies and service providers to aid in

the development of the conceptual site model.

6.1 Environmental Information Request (EIR), The Highland Council

A response to an EIR was issued by the Information Technician (Contaminated Land) for The
Highland Council dated 01 December 2023, which confirmed the historical search undertaken
by ERS in Section 4; the response is provided in Appendix 4. It should be noted that the
information requested referred to a larger site than is now considered within this report,
including an additional area to the south of the southern boundary, beyond the road.
Therefore, references to on / offsite and distances to features, within the letter from THC, have

been amended within this report to be correct in line with the updated, current site boundary.

The letter highlighted the following potential sources of contamination as shown in Table 4,

below.

Table 4: Potential Contaminative Uses Onsite and Offsite Identified by Local Authority

Potential Contaminative Uses Location* Maps/Source
Onsite

Fascally Brora — Quarry, Brickworks 1873 — 1971 maps

Offsite |

Fascally Brora — The Colliery 35 m SE 1906 map
Shaft and coal pit on 1872-1873
and 1879 maps

Fascally Brora —Brora Brickworks / 30mS 1906 — 1971 maps

Brora Colliery

Crofthaugh Landfill 25 m SW 1994 map / Council records

Old Gravel Pit 190 m East 1906 map

Gravel Pit 100 m West 1971 map

Gravel Pit 195 m WNW 1872 — 1873 map

Colliery 280 m SW 1971 map

Coal Pit (disused) 370 m SW Displayed as ‘Coal Pit (disused)’
in 1872 — 1873 and 1879 maps

Old Shaft/ Shaft (disused) Displayed as ‘Old Shaft’ in 1906

map

Displayed as ‘Shaft (disused)’ in
1964 and 1971 maps

Edward MacKay'’s Yard 370 m SE SEPA PPC Licence:
PPC/N/0060025

Sheep Dip 250 m NW 1971 — 1994 maps

Garage (Formerly West End Garage — 410 m SE 1971 — 1994 maps/ SEPA PPC

site is currently Sutherland Arms Licence: PPC/N/0060026/

Garage) Trading Standards petroleum

Licence File TS 1020

*remeasured in accordance with updated site boundary
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The council is not aware of any of the following pertaining to the site or surrounding area:
& Contaminated land remediation;
Environmental nuisances or complaints;

Fuel storage tanks;

Freer

Private water abstractions.

The response indicates that the site partly lies on the former Crofthaugh Landfill site, which
extends offsite to the west; however, as indicated above, the updated red line boundary for
the site under consideration within this report does not include the area to the south of the
road. Therefore, the site considered within this report does not overlap with the former landfill.
The letter provides detail of the closed landfill, which was “formed from a pit remaining after
the extraction of clay for Brora brickworks. It was designed as a contained landfill relying upon
the presence of residual clay-based strata to the bottom and walls of the pit to retain surplus
liquids generated by the waste. Crofthaugh is a relatively small site with a surface area of less
than one hectare but with a void of about 120,000 m3. The site was closed to all types of
waste in 1996 and restoration commenced in 2001.” Furthermore, “any leachate generated
from the landfill is collected via a drainage system in the base of the landfill that leads to a
sedimentation tank and discharges to the public sewerage system. The site was closed to all
types of waste in 1996 and was restored in late 2000 and early 2001. The site is presently
monitored on a quarterly basis as in agreement with SEPA.” The landfill has a SEPA Waste
Management Licence WML/N/50048.

The EIR provided detail of several site investigation reports pertaining to the site and wider

area; further details are provided in Section 7.

Given the information presented in the Coal Report (see Section 6.6), further information was
sought regarding the infilling of the colliery shafts by THC, to the southeast of the site.
Anecdotal information from THC indicated that the Brora shafts, which stretch out into the
North Sea from Fascally Park, were filled with water (flooded) and closed off but had no

knowledge of the rubble backfill.

6.2 Planning Search, The Highland Council

A search on the planning portal for THC indicates that there are no records of any planning
applications within the red line site boundary. There is a planning application (Ref.
14/01194/FUL) for a caravan site, dated 2014, relating to an area to the south of the site; the

1286-001-REPO1 18
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application was withdrawn, and no further documents could be viewed. However, a report

pertaining to this area was provided by THC as part of the consultation and is reviewed in

Section 7.

6.3 Scottish Environment Protection Agency (SEPA)
Information was compiled from SEPA’s / Scotland’s Environment website, as detailed

throughout the report; additional pertinent points are detailed below:

& There are no records of licences pertaining to the site; the closest record is a WML (Ref.
WML/N/0050048) for the closed landfill Crofhaugh 25 m SW.
& A search of SEPA’s compliance assessment scheme information indicates that in 2016

and 2019 the licence compliance for Crofthaugh Landfill was ‘excellent’.

Further information has been requested from SEPA; this is not yet available at the time of

writing the report.

6.4 Scottish Natural Heritage (SNH)
A search on the SNH website indicated there are several sites of ecological significance in the
vicinity of the site, as detailed below:
& Inverbrora Site of Special Scientific Interest (SSSI), pertaining to three areas, the
closest of which is the eastern/southern shore of the River Brora, approximately 80 m
SE of the site, relating to geological features;
& Moray Firth Special Area of Conservation (SAC), approximately 1 km east, with
subtidal sandbanks and the bottlenose dolphin cited as the qualifying interests.
& Moray Firth Special Protection Area (SPA), approximately 1.3 km east, which supports

populations of several bird species.

6.5 Archaeology
A search on the Pastmap website indicated that there is one Historic Environment Record
(HER) onsite relating to clay pits associated with the former brickworks. There are 4no.
Canmore records / HER in the vicinity of the site:
& Brora brickworks 15 m SE, which was linked to the “enormous clay pit on the opposite
(north) side of the road by an extension of the tramway”. The record states that “the

discovery of a good clay bank at Brora led to the establishment of the brick and tile
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works in 1814. It was situated near the Brora Colliery (it’s fuel source), and closed in

1826. The brickworks opened again in 1873 when the colliery re-opened, and
continued working until it finally ceased operations in the 1970’s”.

& East Brora colliery 50 m SE, a disused coal mine worked about 1828. The record
indicates there was a shaft and a coal pit, but the 1870 mine was closed in about 1970
when a drift mine was opened. This refers to the following record:

& Brora colliery 70 m south described as “The only Jurassic coal mine in Scotland. Never
taken into state ownership by the National Coal Board (NCB). Re-named Ross Pit, the
original shafts becoming Ross No. 1, the new drift mine, Ross No. 2, being driven in
1969. Ross No. 1 was closed after a fire in 1969 forced the fire brigade to flood the
mine. Ross No. 2 closed six years later. Pithead baths were built by the Miners' Welfare
Fund in 1936. An associated brickworks (re-established in 1954) produced bricks and
tiles using local clays and shale from the mine, and operated from ¢.1907 to ¢.1971,
supplying common building brick to customers all over the Highlands”. The first
modern sinking was stated to be in 1811-14; the pithead gear was demolished in 1970
and the mine closed in 1975.

& Fascally building 55 m SW, no further details available.

6.6 The Coal Authority
The potential for coal mining activities to affect the site was considered by undertaking a
search of the Coal Authority’s interactive map. The search indicated that:
& The site is located in a surface coal resource area.
& The majority of the site is not located in a development high risk area; there is,
however, a small risk area indicated just offsite to the SE.

& There are two mine entries offsite, approximately 20 m SE.

A Consultants Coal Mining Report was purchased for the wider site, and is provided in
Appendix 4. The mining report indicated that coal was last mined in 1879/1890 at depths of
67 — 86 m, from seams 110 cm in thickness. There are 2no. shafts to the SE of the site, which
are “thought to have been treated by the Local Authority at some time in the past to an
unknown specification”. There are no records of: unrecorded shallow workings, outcrops,
geological faults, fissures and breaklines, opencast mines onsite. There are no records of site
investigations, remediated sites, coal mining subsidence, mine gas, mine water treatment
schemes on, or within 50 m of, the site. There are no records of future underground mining,

coal mining licensing, Section 46 notices (relating to subsidence risk) on/near to the site.
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The report states that “no development should be undertaken that intersects, disturbs or

interferes with any coal or coal mines without first obtaining the permission of the Coal
Authority”.

It is noted that this report does not refer to records of mining that were found by the Pastmap
searches in Section 6.5, which show that the site was more recently mined than indicated by
the Coal Authority report. When queried, the Coal Authority confirmed that “the report area
covers the set of workings in the Main seam that lie beneath your site boundary and the dates
are reported correctly. Workings in the Main seam extend further east and are dated 1922

until the late ‘60’s but these are not reportable for the boundary of the report”.

6.7 UK Radon (part of Public Health England)
According to UK Radon’s interactive map, the site is not located in an area likely to be affected

by radon.

6.8 Unexploded Ordnance (UXO)

The potential for unexploded ordnance to affect the site has been considered by undertaking
a search of an unexploded bomb (UXB) risk map, which shows the potential for UXB to be
present as a result of World War Il bombing. The search indicates the site has a low bomb

risk and, therefore, it is concluded that a UXO report is not required for this site.
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7. REPORT REVIEW

As part of the EIR response, THC provided several reports pertaining to the site and the wider

area. The reports have been reviewed and the pertinent points are provided below.

71 Phase 1 Desk Study, Recreational Ground, Fascally, Brora, The Highland
Council, 2008

This report was undertaken to assess potential development restrictions given the previous
uses of the site as a colliery and brickworks. It should be noted that the area covered by this
Phase 1 report included the area to the south of the road, which is not part of the site covered

by this report.

The site walkover undertaken in 2008 recorded the northern area as observed by ERS in
2023; the southern area of the site included a pavilion and associated carpark with an
overgrown playing field adjacent. No visible features were apparent associated with the

former colliery or brickworks.

Detail of the mining undertaken at Fascally was provided; a 250 ft shaft was sunk early 19"
century, coinciding with a tramway to the salt pans on the coast. Following closure and
reopening of both the mine and the brickworks, sinking of boreholes west of the existing shaft
was undertaken to further exploit the resources; however, the pit and brickworks closed in the
1970s. It is stated that “the pit was reclaimed and the shafts filled with rubble and the area

landscaped so no trace... now remains”.

The report included an overview of information obtained from The Highland Council’s planning
department for the Heritage Centre and pavilion/changing room developments. The report
states that it is uncertain if soil gas mitigation measures were incorporated into the Heritage
Centre building, or if any provision was made regarding the suitability of the land for the

pavilion development.

A review of the reports and monitoring pertaining to the Crofthaugh Landfill in 2007 - 2008 was
summarised. The boreholes located within the landfill site measured methane up to 69.4%;
there was one occasion when methane exceeded 1% in a borehole near to the Heritage
Centre, at 1.4%. Leachate results indicated “reasonably weak methogenic leachate” and “no
measurable contamination of the groundwater can be attributed to the Crofthaugh landfill”.
Furthermore, the leachate from the landfill site is fed into a settlement tank which discharges

into the public sewerage system.
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A review of two reports pertaining to development sites nearby to the southwest indicated that

there was no evidence that ground gas was migrating to the southwest.

The report concluded that there was the potential for various pollutants in soil and
groundwater, associated with the historic mining and brickworks, and risks from leaching of
metals from spoil heaps and from soil gas from the fill and shafts. The landfill also had the

potential to pose a risk via landfill gas migration.

The report concluded that if development of the site is being considered, an intrusive

investigation would be required.

7.2 Report on Potential Contamination, Proposed Caravan Site, Fascally, Brora,
KWA Consulting Engineers, Undated (likely circa 2014)

This short report considered risks to a proposed new development — a holiday caravan site for
static caravans, on the open area just to the south of this site. The report proposed several
measures to mitigate against any soil contamination relating to the previous use(s) of the site;

no intrusive site works were proposed.

The Highland Council provided comment on the report (dated 23 June 2014) and concluded
that a site investigation was required, in accordance with current guidance. Furthermore,

specialist advice regarding the investigation of coal mines should be obtained.

7.3 Risk Assessment for Incidence of Gas or Leachate Migration to site of Proposed
House at 118 Crofthaugh, Brora, Croft Consultancy, May 2004

This report supported a planning application (03/00273/PIP) for a residential development
located approximately 220 m west of the site. The development site was stated to be 120 m

west of the former landfill, where domestic waste was deposited between 1976 and 1996.

Gas monitoring was undertaken on 5no. occasions from a borehole installed onsite into
rockhead (3.4 m depth) and recorded no methane and carbon dioxide at a maximum of 2.5%.
The report concluded that there were no likely leachate or gas risks from the landfill site or
former colliery. However, it was recommended that a damp proof membrane be installed

beneath the house to mitigate any elevated carbon dioxide.
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74 Crofthaugh Landfill (WML/N/50048) Information
The Highland Council provided copies of various reports pertaining to Crofthaugh Landfill (25m
SW of the site) within their Environmental Information Request response, pertinent reports are

discussed below.

7.4.1 Environmental Audit and Review, Crofthaugh Landfill, Environmental Dynamics,
1999

This report entailed a review of the site, its mode of operation, a site walkover and audit, and
detailed proposals for restoration and monitoring following closure. The landfill was formed
by the controlled infilling of a disused clay pit, formed after extraction for Brora Brickworks.
Brora coal deposits underlie the site at 100 m — 200 m depth. Planning permission for the use
of the clay pit as a landfill was granted in 1976, in order to reclaim and reuse the derelict land,;
the void was filled by 1996 when the landfill was completed and capped with a layer of “inert
waste and clay bearing spoil”. The landfill was originally used for disposal of pulverised

municipal wastes and other inert construction and demolition waste.

The report states that “due to the pyrite bearing content of the local bedrock, high levels of
iron dissolved in the groundwater will arise from natural processes. Upon admission to the
atmosphere by discharge into the River Brora, or from springs and seepage, including those
from the base of the landfill, it is to be expected that the iron will be oxidised from the soluble
ferrous state to the insoluble red oxide ferric state. Due to the high volumes of groundwater
involved over time, this may be expected to lead to red staining of the ground where such
seepage may occur and, in some cases as at Crofthaugh to the accumulation of a fine red
silt’.

[Red staining was noted emanating from an overflowing manhole in the SE corner of the site,
flowing south and into a ditch along the southern boundary of the site, during the site walkover
undertaken by ERS in December 2023. As detailed in Section 5.1, anecdotal information
indicated that this often occurred during periods of heavy rainfall. It was suggested that the

red stained water could be due to the burial of rusty vehicles.]

The landfill gases were to be controlled by passive venting through the vents, boreholes and
the landfill surface. Although it was stated that the natural clay surrounding the landfill should
mostly prevent offsite migration of landfill gas, offsite ‘sentry’ wells were recommended to be
installed. A long-term monitoring programme was recommended for the monitoring and

sampling of landfill gas, leachate, groundwater and surface water.
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7.4.2 Review of Performance Reports, The Highland Council’s Waste Management
Unit

The most recent ‘Review of Performance Report’ produced by The Highland Council’'s Waste
Management Unit, dated July 2023 referred to April 2022 — March 2023 monitoring, and was
reviewed for the most up-to-date information on the landfill. The landfill is monitored on a
quarterly basis, as required by SEPA — gas monitoring is undertaken from 4no. onsite
boreholes (BH1 — BH4) and 5no. offsite boreholes (BH5, BH6, GV1, GV4, GV5). GV1 is

located just within the red line boundary of the site considered within this report, in the SW

corner; however, this borehole was not observed during the site walkover.

The report states that this was the 16™ review carried out since 2000. The report concluded
that although the leachate produced continues to be weak, methanogenic leachate, it is
contained by the landfill's residual clay-based strata on the bottom and walls of the landfill,
which is collected at the landfill base and fed into a settlement tank before discharge to sewer.
Gas monitoring indicates that the 4no. onsite boreholes / gas vents are still producing landfill
gas (methane long term mean of 25 — 55% and carbon dioxide long term mean of 11 — 33%),
which may be decreasing; however, the offsite gas sampling points show no evidence of
lateral landfill gas migration and no exceedances of the 1% methane background trigger level
(provided in Waste Management Paper 27). Carbon dioxide, however, was recorded above
the background trigger level of 1.5% at one of the offsite sampling points (GV1 at 2.2%); this
had sightly increased from the previous year’s results of 0.3%. It was stated that this reflects
the natural elevated carbon dioxide which may be influenced by Brora coal deposits underlying

the site. There is no evidence of an impact to the groundwater or surface water (River Brora).

7.5 Planning Memos

06/00391/OUTSU Erection of house and garage and extension of existing access track to
form access; Land 50m East Of Mosshill Cottage Brora dated 16/03/07. 125 m west of site.
The contaminated land unit (CLU) recommended gas monitoring be undertaken due to

proximity (<250 m) to landfill.

17/03000/FUL Alterations and extension; Westway, Mosshill, Brora dated 18/08/17 — is
located 220 m west of site. CLU stated that radon protection measures would be sufficient in
preventing ingress of any landfill gas from Crofthaugh Landfill 200 m away. No further works

were required.
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18/05741/PIP Erection of house | Land 40M NE Of Rhidarroch Badnellan Brora dated
24/01/19 —is located 900 m NW of the site. CLU stated that the latest landfill monitoring report
from March 2016 indicated all offsite boreholes have no methane and CO: less than 5% CO.,
and less than 1.5% CO: in borehole closest to application site. The slightly elevated CO, was

stated to be due to coal measures, rather than landfill migration.
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8. DEVELOPMENT OF CONCEPTUAL SITE MODEL

8.1 Introduction

The information obtained via the desk study, site reconnaissance and consultations requires
to be collated and evaluated in order to formulate the conceptual site model (CSM); the CSM
is then refined during subsequent phases of investigation, which is an essential part of the risk
assessment process. The conceptual model is “a description and/or representation of the 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.” (BS
10175:2011+A2:2017). Where plausible source-pathway-receptor relationships exist, this is

termed a pollutant linkage.

Where potential pollutant linkages (PPL) are identified, a qualitative assessment of the risks
are undertaken to ascertain whether there is the potential for ‘significant harm’ or the
‘significant possibility of such harm’ to human health and/or whether ‘significant pollution of

the water environment is being, or is likely to be caused’. This process involves:

& Identification of any potential sources, pathways and receptors;

& Estimation of the likelihood, nature and extent of exposure to a hazard and the risk of
adverse effects;

& Assessment of the likely pollutant linkages and the degree of risk, and

& Evaluation of the need for controlling the identified risk (BS 10175:2011+A2:2017).

The outcome of this process is the identification of potentially significant pollutant linkages

(SPL) which may require further investigation.

The CSM can be a textual and/or schematic hypothesis describing the potentially significant
pollutant linkages. This preliminary CSM is based on the proposed site land use which is likely

to be recreational.

8.2 Potential Sources
From consideration of the information collated within this report, potential sources have been

identified as shown in Table 5, below:
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Table 5: Potential Sources of Contamination

Industrial Uses Location Considered as potential source?

Onsi
Infilled Quarry / Clay Pits Site wide Yes — the extent of infilling on the site, by
unknown materials, is as yet unknown.
Anecdotal information indicated several
cars used to infill some areas of the quarry.

‘Hump’ shaped feature in In play area in Yes — the materials used to create this
east of site east feature may include potential contaminants
m&
Fascally Brora — The 35 m SE Yes — no information obtained to date on
Colliery infilling of coal pit/shafts. May be a source

of mine gas
Fascally Brora —Brora 30mS No — unlikely there would be any onsite
Brickworks / Brora migration of associated contamination to
Colliery the south given conjectured hydraulic
gradient towards the River Brora (to
south/SW)
Crofthaugh Landfill 25 m SW Maybe — Onsite sentry well has previously

indicated some elevated carbon dioxide
concentrations, although recent data
indicates this is reducing.
Any onsite migration of contamination in
leachate / groundwater very unlikely given
all leachate is directed to settlement tank

then sewer.
Old Gravel Pit 190 m East No — unlikely to affect site given distance
Gravel Pit 100 m West No — unlikely to affect site given distance
Gravel Pit 195 m WNW No — unlikely to affect site given distance

8.2.1 Potential Contaminants
A contaminant is “a substance which is in, on or under the land and which has the potential to

cause harm or to cause pollution of the water environment” (Scottish Executive, 2006).

Department of the Environment (DoE) Industry Profiles (1995) and CLR 8" (Environment

Agency, 2002a) provide a guideline list of potential contaminants for different industry types.

Two criteria were used in CLR 8 in the selection of contaminants for different industry types;

only where both criteria are fulfilled by a contaminant are they listed. The criteria are:

& Contaminants must be likely to be present on many sites affected by current or former
industrial use in the United Kingdom in sufficient concentrations to cause harm;

& Contaminants must pose a potential risk to human beings and to sensitive environmental
receptors, that is, the water environment, the ecosystem, or the integrity of construction

or building materials.

' Although CLR 8 has been formally withdrawn, in the absence of any replacement guidance,
it is considered that the information presented in this document remain appropriate.
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CLR 8 states itis “important to ensure that individual site assessments are not over-dependent

on the selection of potential contaminants presented in the report and that careful desk study

research is undertaken”.

Accordingly, a suite of contaminants has been derived with reference to the former land use,
site-specific knowledge, and nearby potentially contaminative uses. However, it is
recommended that this list not be exhaustive, and be revisited during and following the findings
of any site investigation are known. The contaminants are likely to include metals and

asbestos and hydrocarbons, such as PAH and potentially TPH.

Table 6, below, lists the potential contaminants for the assessment of land and their receptors,

extracted from CLR 8, which is used to help identify each potential pollutant linkage at the site.

Table 6: Potential Contaminants for the Assessment of Industrial Land and Their

Receptors

Receptors
Contaminants *° Humans Water Vegetation Construction
and the Materials
ecosystem

\/

Metals
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Vanadium
Zinc
Semi-metals and non-metals
Arsenic

Selenium

Inorganic chemicals
Sulphate | |
Other Inorganics

Asbestos V
pH (acidity/alkalinity) \ \ \ V
Qil/Fuel Hydrocarbons \ \

Aromatic
Hydrocarbons
Polycyclic Aromatic N N
Hydrocarbons

2|2 1212 < |2

< | P P P P

2|2
2

<] 2|2 2Ll || |22 (2 (2]

@This list should not be regarded as a comprehensive list that should be taken into account in any particular site investigation.
Some contaminants will be of no importance on certain types of site, while some sites may be contaminated by elevated
concentrations of particular substances, which may not be selected because of their infrequent occurrence generally.

|

®For references to synonyms of substances refer to CLR 8 Appendix C.
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¢ The impact of chlorinated hydrocarbons and other organic substances is probably limited to concentrations in the free phase.

8.3 Pathways

Within a qualitative risk assessment, consideration is given to the method by which potential
risks associated with any individual contaminant at a source may be transferred to a potential
receptor. The following pathway descriptions shall be used to consider the conceptual model
at this site. Consideration of these pathways alongside the potential hazards and potential

receptors shall form the basis of the risk assessment.

Ingestion of soil and indoor dust - including direct ingestion of contaminated soil and indoor

dust, and ingestion by indirect means, e.g. eating home grown produce with attached soil.

Absorption of contaminants through dermal contact with soil and indoor dust - considers the
potential transfer of soil contamination to children and adults through skin contact with

contaminated soils and indoor dust.

Inhalation of soil and indoor and outdoor dust particulates - considers the potential transfer of
soil contamination to children and adults through inhalation of contaminated soil and indoor

and outdoor dust.

Consumption of home grown produce - considers the potential transfer of soil contamination
to children and adults through the consumption of home grown produce grown in potentially

contaminated soils.

Inhalation of vapours or gas - considers the potential transfer of soil contamination to children
and adults through inhalation of vapours and/or gases from sources in the soil. Inhalation may
occur both outdoors, due to diffusion of vapours or gas through the surface, and indoors due

to diffusion and accumulation in onsite buildings (Environment Agency, 2002b).

Leachate Generation covers any movement of contaminants facilitated by infiltration of

rainwater.

Geological Conditions may act as a pathway for the migration of contaminants on account of
physical and geochemical conditions within underlying and adjacent strata, through inter-
granular porosity, fissure dominated flow and man-made subsurface pathways, e.g. mining

activities.
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Groundwater may act as a pathway due to the transport of dissolved phase contaminants,
particulate contaminants, Dense Non-Aqueous Phase Liquids (DNAPL) and Light Non-
Aqueous Phase Liquids (LNAPL).

Surface Water may act as a pathway and includes streams, rivers, canals, lochs and other

standing water bodies.

Surface Run Off, Service Trenches and Pipes can be considered as pathways by offering

preferential routes through which the movement of contaminants may be increased.

Site Activities of any kind have the potential to act as pathways, e.g. lorry movement.

8.4 Receptors

Under Part IIA the receptors are:

& Human beings. For the purposes of this risk assessment, the human beings considered
as receptors will be onsite users and site neighbours. It is considered that any onsite
construction workers will be protected in the workplace by their employers under the
Health and Safety Act and as such will not be considered as potential receptors as part
of this risk assessment;

& Ecological systems, or living organisms forming part of such a system within a location,
which includes Sites of Special Scientific Interest (SSSI), nature reserves, Special Areas
of Conservation (SAC), Special Protection Areas (SPA), candidate SAC (cSAC), potential
SPA (pSPA) and Ramsar sites;

&  Property in the form of crops, including timber; produce grown domestically or on
allotments for consumption and livestock;

& Property in the form of buildings and including scheduled Ancient Monuments; for this
purpose, ‘building’ means any structure or erection, and any part of a building including
any part below ground level, but does not include plant or machinery comprised in a
building;

& The Water Environment - defined in the Water Environment and Water Services
(Scotland) Act 2003. The water environment is defined as all surface water, groundwater

and wetlands to 3 miles from the territorial sea base-line.

In accordance with CLR 6, all surface waters within 500 m are to be considered and human

receptors within a 250 m radius of the site.
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The potential receptors at this site are:

Site users, as yet unknown end use;

Site residential neighbours;

Ecological systems — Inverbrora Site of Special Scientific Interest (SSSI), 80m to SE;
Onsite property and services, depending on end use;

Offsite property and services;

Groundwater in superficial deposits;

Groundwater in solid deposits;

Surface water — River Brora, 75 m southeast.

For each of these receptors, the guidance has described “significant harm” and the “significant
possibility of significant harm”. These descriptions will be carefully considered when
undertaking the qualitative risk assessment. However, for the water environment, it must be
assessed whether “significant pollution of the water environment is being caused, or there is

a significant possibility of such pollution being caused” (Scottish Executive, 2006).

8.5 Preliminary Conceptual Site Model and Qualitative Risk Assessment
All the relevant information obtained within this report has been collated to develop the
preliminary CSM to identify potential pollutant linkages (PPL), and to undertake a qualitative

risk assessment of each PPL to assess whether further assessment is warranted.

A risk rating has been provided for each PPL, which is based on an assessment of the
probability of an effect occurring against the consequence, or magnitude of that effect, in
accordance with the matrices given in Appendix 5. For those risks identified as moderate or

severe, further assessment is warranted.

The preliminary conceptual site model and qualitative risk assessment is provided in Table 7,
below and ERS Drawing No. 6486.
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Table 7: Preliminary Conceptual Site Model and Qualitative Risk Assessment

Source

(coc)

Pathway

Receptor

Pollutant linkage Description

Risk Rating

Vegetated
‘hump’ of
unknown
materials in
play park in
east

(Metals,
asbestos,

such as PAH,
soil gas)

Former quarry
/ clay pit with
extent of
infilling
unknown

Ingestion / Inhalation / Dermal
Contact

Onsite Users

Given the previous use of the site as a quarry and clay pit,

which has likely been subject to infilling, and the ‘hump’ of

unknown materials in the east, there is the potential for the
site soils to be contaminated, which may come into contact
with future site users.

Medium

hydrocarbons,

Inhalation of Vapour A potential vapour source has not been identified and this Low
pathway is considered unlikely.
Inhalation of Soil Gas Given the previous uses, and anecdotal information, the Medium
site has been infilled with unknown materials, to a depth
also unknown. Therefore, there is the potential for these
materials to generate soil gas, which has the potential to
accumulate and pose a risk to future site users, should
buildings be proposed.
Ingestion / Inhalation / Dermal Offsite Residents Although there is the potential for site soils to be Low
Contact contaminated due to previous use(s), it is unlikely that any
contamination would migrate offsite.
Offsite Migration and Inhalation of Should any soil gas be generated by infill materials, there Medium
Soil Gas is the potential for a risk to offsite residents, located
adjacent to the eastern boundary of the site.
Offsite Migration in Groundwater Ecological Systems | Very unlikely that the site would pose a risk to the SSSI, Low
and/or Leachate and/or as Free — Inverbrora SSSI cited for geological features.
Product
Direct Contact Onsite Buildings Should any buildings be proposed as part of Low / Medium
Leachate Generation (unknown) redevelopment of the site, there is the potential for direct
contact between any contamination and future
foundations/services.
Accumulation of Vapour A potential vapour source has not been identified and this Low
pathway is considered unlikely.
Accumulation of Soil Gas There is the potential for any soil gas being generated by Medium
infill materials to accumulate in future onsite buildings.
Offsite Migration in Soil/ Leachate/ | Offsite Residential | At this stage it is considered unlikely that there is sufficient | Low

Groundwater and Direct Contact

Properties

contamination in soils that may migrate offsite and affect
neighbouring properties.
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Source

(COC)

Pathway

Offsite Migration and
Accumulation of Vapour

Offsite Migration of Soil Gas

Receptor

Pollutant linkage Description

A potential vapour source has not been identified and this

pathway is considered unlikely.

Risk Rating

Low

Should any soil gas be generated by infill materials, there
is the potential for a risk to offsite buildings, located
adjacent to the eastern boundary of the site.

Medium

Leachate Generation
Direct Contact
Vertical Migration

Groundwater in
Superficial / Solid
Deposits

There is the potential for soil contamination to exist due to
previous uses that may impact groundwater underlying the
site via these pathways. However, the risk to bedrock
aquifer reduced as site is underlain by generally
impermeable rocks.

Medium

Offsite Migration in Groundwater
and/or Leachate and/or as Free
Product

Surface Water —
River Brora

If significant contamination is present, there is the potential
for offsite migration and risk to down-gradient surface
water.

Medium

Landfill Gas

Vertical and lateral migration

Onsite Receptors

Annual gas monitoring undertaken by THC as part of the
landfil’'s Waste Management Licence requirements has
recorded elevated carbon dioxide in a sentry well located
onsite in the SW corner; however, has been found to be
reducing. Given site’s topography and proposed use, it is
considered unlikely any residual landfill gas would pose a
risk to recreational users.

Low

Vertical and lateral migration

Onsite Buildings

At this stage, it is uncertain if any buildings will be
proposed as part of redevelopment of the site. Given the
site’s topography, and the open nature of the surrounding
ground, it is considered unlikely that landfill gas would pose
a risk to any future site buildings.

However, this may require consideration depending on
development plans.

Low / Medium

Potential Mine
Gas

Vertical and lateral migration

Onsite Receptors

Information obtained from the Coal Authority indicates that
there were 2no. shafts and a coal pit approx. 20 m SE of
the site. The shafts have been infilled and potentially
flooded (no definite records obtained to confirm method)
and there is no evidence of them at the surface.

Given the site’s topography, and the open nature of the
surrounding ground, it is considered unlikely that significant

Low
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Pathway

(COC)

Receptor

Pollutant linkage Description R e

mine gas would migrate towards the site and pose a risk to
site recreational users.

Vertical and lateral migration

Onsite Buildings

At this stage, it is uncertain if any buildings will be
proposed as part of redevelopment of the site. As above,
given the site’s topography, and the open nature of the
surrounding ground, it is considered unlikely that significant
mine gas would migrate towards the site and pose a risk to
any future site buildings.
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9. CONCLUSIONS AND RECOMMENDATIONS

The site has had previous potentially contaminative uses as a quarry and clay pit for the brick
works, historically located offsite to the south, which may have been partially infilled.
Additionally, there is a ‘hump’ shaped feature in the east of the site, which is constructed of
unknown materials. The potential for offsite sources (which includes landfill and mining) to

affect the site has also been considered.

The preliminary CSM and qualitative risk assessment and identify a number of potential
pollutant linkages that should be investigated further to determine their extent and whether

any remedial action is required to permit redevelopment of the site.

The main potential pollutant linkages identified in the conceptual site model that require further

assessment are:

& Risks to human health, the water environment and any future property from contaminated
soil / groundwater due to the previous use of the site as a quarry and clay pit, which may
be partially infilled, and from materials within the ‘hump’ feature in the east;

& Risks to human health and property from ground gas that may potentially be generated

by the infill materials.

ERS recommends that an intrusive investigation be undertaken to further investigate the

pollutant linkages identified during this Preliminary Risk Assessment.
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10. SITE INVESTIGATION STRATEGY

ERS recommends that an intrusive investigation be undertaken to further investigate the

pollutant linkages identified during this PRA desk study.

10.1  Soil Sampling
ERS recommends a combination of targeted and non-targeted sampling be undertaken due
to the identification of a potential areas of contamination — the ‘hump-shaped’ feature in the

east of the site.

10.1.1 Targeted Sampling

Due to the identification of potential point source of contamination above, targeted sample
locations will be required to be located on the hump feature, estimated to be approximately
60 m long (NE-SW) and approximately 20 m wide (NW-SE). Approximately 3no. sample

points (trial pits) should be excavated within this area to assess the materials contained within.

10.1.2 Non-targeted Sampling

Non-targeted sampling is undertaken in order to characterise the contamination status of a
defined area or zone. BS 10175:2011+A2:2017 states typical densities of sampling grids for
non-targeted sampling can vary from 10 — 25 m centres for main investigations. However, a
greater density of sampling grid could be considered appropriate where heterogeneous
contamination is indicated, or if a high level of confidence is required for the outcome of a risk

assessment, i.e. for a more sensitive land use.

In order to provide sufficient information on the contamination status of any infilled areas on
the site, it is proposed that a trial pitting exercise be undertaken in accessible areas of the site.
Given the proposals for the recreational end use, an exploratory investigation with a sampling
density of between 25 m and 50 m is considered appropriate to provide information on the

ground conditions at the site.

This is approximately 3.7 ha; however, approximately 7,500 m? is in accessible due to the
slope (6,850 m?) and the Heritage Building/carpark in the NW (600 m?), which is not part of
the site. It is proposed that 20no. non-targeted trial pits be excavated, which is equivalent to

a sampling density of approximately 40 m centres.
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10.1.3 Sampling Methodology
It is recommended that the sample points be excavated as trial pits using an appropriate
excavator, e.g. a JCB-3CX, with an achievable reach of at least approximately 3 metres below

ground level (mbgl).

The proposed sample locations are indicated in ERS DN6487; however, the final locations

may subject to change depending on any site constraints.

10.1.4 Sample Depths

The depths from which samples are taken will reflect the potential sources and receptors as
identified within the preliminary CSM and will be based on a combination of regular and
judgement depths as described in BS 10175:2011+A2:2017 and Secondary Model
Procedures (P5-066/TR). Samples will be collected within the upper 0.2 m, and then at 0.5 m
intervals within the top metre and every 1.0 m thereafter. At least three samples from each

sample location will be subject to laboratory analysis.

10.1.5 Analytical Suite

The COC identified by the PRA are:
& Metals, asbestos, pH, sulphate
& Hydrocarbons (PAH).

These COC will form the basis of the analytical suite which will allow potential risks to human
health and the environment to be quantified. However, this suite should be revisited following
completion of the site works, when information on the soils beneath the site has been obtained;

additional COC may require to be added to the suite.

Should asbestos be detected, selected samples may be scheduled for asbestos quantification;

this would be agreed with the Client before scheduling.

In addition, soil organic matter (SOM) testing will be undertaken at a rate of approximately one

sample per location (SOM).
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10.2 Water Sampling

Due to the potential for pollution of the water environment identified in the CSM, ERS
recommends that water sampling be undertaken during the investigation from installed water
monitoring boreholes to enable characterisation of groundwater quality underlying the site. It
is recommended that 5 no. boreholes be excavated into groundwater (BHO1 — BHO5), located
to enable triangulation, and hence provide data to model the direction of groundwater flow.
Monitoring wells will also afford the opportunity to carry out a valid gas monitoring exercise;
borehole locations are shown in ERS DN 6487.

It is proposed that, following appropriate well development and purging, water samples be
taken from each borehole and subject to laboratory analysis; the analytical suite will be based

on the identified COC. One round of water sampling is recommended initially.

If depth to groundwater is achieved, the following tests are recommended to aid any risk

assessments: water hardness.

Given the observations of a red staining emanating from a manhole in the southeastern corner
of the site, efforts will be made to sample this water to allow laboratory analysis to be

undertaken.

10.3 Soil Leachate Analysis

In order to characterise the potential risk from onsite soils to the water environment, ERS
proposes leachate testing of soil samples. The samples selected for analysis will be those
with either elevated contaminant concentrations in soil or will be selected based on site
observations. This will enable assessment of the potential for in-situ leachate production and

vertical migration into the groundwater underlying the site.

10.4 Gas Assessment

The preliminary gas CSM identified a potential risk from soil gas at this site, therefore, gas
monitoring is recommended prior to development. Reference has been made to BS
8576:2013 ‘Guidance on investigations for ground gas — Permanent gases and Volatile
Organic Compounds (VOCs) and CIRIA C665 ‘Assessing risks posed by hazardous ground
gases to buildings’ in order to design an appropriate gas investigation and monitoring
programme. The preliminary gas CSM concluded that the generation potential of the gas

source (made ground infill) is low.
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BS 8576 sets out a decision matrix for initial monitoring. Given a generation potential of low,
it is proposed that gas monitoring might not be necessary / gas monitoring over a period of 2
months with up to weekly measurements is appropriate initially, which should be reassessed

as the monitoring programme progresses.

The nominal spacing of gas monitoring wells of 75 m spacings is recommended, based on the
guidance provided in C665, equivalent to 6no. gas monitoring wells on this site with an area
of 3.7 ha. Given there is a borehole already in the SW corner of the site (GV1), monitored by
The Highland Council (see Section 7.4), it is proposed that 5no. additional boreholes will be

sufficient.

Monitoring will be undertaken over a range of weather conditions and atmospheric pressures,
aiming to include at least one period of falling barometric pressure and during stable
conditions. The requirement for further monitoring will be considered on completion of the

initial monitoring described above.

Soil gas monitoring will be carried out from the installed monitoring wells using an infrared gas
analyser, which will monitor concentration levels of carbon dioxide (CO:), methane (CHs),

oxygen (O3), hydrogen sulphide (H>S) together with flow rate and pressure.

10.5 Quantitative Risk Assessment (QRA) — Human Health and Water Environment

To assess if concentrations of contaminants of concern in soils pose a potential risk to human
health, the soil analytical results will be compared to current Generic Assessment Criteria
(GAC) for a public open space (POS;ar) land use. In the absence of relevant GAC, a detailed
quantitative risk assessment (DQRA) may be required using an appropriate model to assess

risks to identified receptors.

To assess if concentrations of contaminants of concern in groundwater pose a potential risk
to human health, the soil analytical results will be compared to current Generic Assessment

Criteria for Groundwater (GACcwvar) for the residential/commercial land use.

To assess if the site poses a potential risk to the water environment the water and/or leachate
results will be compared to appropriate water quality standards for groundwater and/or surface

water.
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Should any exceedances be identified, the analytical results of the soil and/or water samples

taken can be entered into an appropriate risk assessment model to further assess the risk to

human health and/or the environment.
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Appendix 1 - Schematic Approach
to Contaminated Land Site

Investigation and Assessment
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SITE WALKOVER RECORD SHEET

Project title: Fascally Park

Project number: 1286-001

Site location: Brora, KW9 6LE

Total site area: 3.7 ha

Date of survey: 14 December 2023

Weather conditions: Sunny

Undertaken by: SB

NGR: NC 89839 04055

Current Site Condition

Current site use:

Heritage Centre (N), recreational - picnic

area (NW), F KL O GulaiH&pefa\YNE), open

grass area, dog walking.

Surrounding land use (500m) with
distances:

Residential (E, W, SW), river (S/SE),
agricultural (E), rough/undeveloped land
(S, W)

Previous Sl or remedial works (give
details):

Information provided by Highland Council
indicated 2no. % + 1 \&itR; @nable to
locate when onsite.

Site Description

Topography:

Site slopes upwards from the southern
access road towards the Heritage Centre
in north, where it becomes relatively flat.
There is a large bowl-shaped cut from the
west side of site, sweeping north around to
the play area in east.

Surface covering (indicate on drawing):

Mostly grass, with areas of rough
bushes/trees in north and between powl
and play area in east, and some areas of
soil. Access road (in west and north) made
up of a mixture of gravel/ loose tar and
decorative stones.

Primary features:

Heritage Centre with adjacent carpark in
north, large bowl-shaped cut/slope feature
in centre, F K L O Golay&@ehvh NE with a
large, grassed hump feature noted

Boundaries:

Residential houses to east, public road
along south, large Gorse bushes to west
and north.

Site accessibility and potential constraints
onsite:

Given the size of the site, no obvious
constraints, other than the steep slopes of
the bowl-shaped cut area and in a few
other isolated spots. Ground conditions
under foot were noted to be very wet/
boggy on the grassy areas in south.
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Contamination (see indicator sheet)

®ers

Indication of previous/current processes
onsite:

(Detail and indicate on site plan, include
description of raw and finished materials)

Heritage Centre and small carpark to the
front (west) is still in use.

During visit, several recreational users
were observed - walking the site with
young children and dogs. Play area in NE
was also in use.

Waste/ hazardous materials:

(Indicate location on site plan)

Representatives of Brora Development
Trust stated that orange sediment is
observed in the south, during severe
weather/ heavy rain flowing offsite across
the road to south.

During walkover, water and orange
sediment was observed by ERS engineer
emanating from a drainage manhole,
flowing into a ditch along southern
boundary of site next to the road.

Include surface staining etc

(Indicate location on site plan)

Olfactoryl/visual evidence of contamination:

Staining was noted around a burst
manhole in the south of the site, adjacent
to the road. Orange staining was observed
around manhole.

Fly-tipping:

(Indicate location on site plan)

None noted at the time of the site visit.

Invasive Species:
Take leaf sample and photos if not certain
for confirmation back at office.

(Indicate type and location on plan)

None noted at the time of the site visit.

Tanks and drums

Above ground storage tanks:

(Indicate location on site plan)

None noted at the time of the site visit.

Underground storage tanks:

(Indicate location on site plan)

None noted at the time of the site visit.

Chemical/ waste drums:

(Indicate location on site plan)

None noted at the time of the site visit.
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Water resources onsite

Surface/ standing water present: Yes, several areas across the site have
obvious standing water and flooding. Entire

(Indicate location on site plan) grass area, within bowl-shaped cut, was
very wet / boggy under foot.

Site liable to flooding: In certain areas flooding may be a risk.

(Indicate location on site plan if relevant)

Local surface water (500m): River Brora 60m southeast

(Indicate location on site plan and flow

direction)
Direct discharges to groundwater: Water and orange sediment was observed
around a burst manhole, flowing into a
(Indicate location on site plan) ditch along southern boundary of site next
to the road.
Structures/ public utilities
Condition of external structures: All external structures seem of sound

nature and are in good condition.

Underground voids: None noted at the time of the site visit.

Obvious instability/retaining walls: None noted at the time of the site visit.

Services observed: Drainage and manholes around Heritage
Centre.

(Indicate location on site plan) Overhead cables at the edge of the road,

mains water to the rear of the building.

Manholes, sub-stations, transformers, As noted above.
overhead cables etc.:

(Indicate location on site plan)
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Further comments

Consider also anecdotal information:

Meeting with Client onsite on arrival, advised than during heavy rain, orange sediment
could be seen migrating across the road from the bottom of the site heading towards the
river.

Also advised that part of the old Quarry was unofficially used to dump old vehicles and
that alot PRUH WKDQ RiGa#béel dwnpéd’in there.

1286-001



®ers

PRESENCE OF CONTAMINATION PRESENT
INDICATORS

Yes/No Describe

Site appears different from surrounding area Bowl-shaped feature in centre of site
Y

Presence of surface deposits and made

ground N

Signs of settlement, subsidence, disturbed Several waterlogged areas across the

ground or waterlogged areas Y site.

Stained ground, strange odour Orange staining / sediment noted around
Y manhole at the south of site.

Highly coloured soil/deposits See above
Y

Polluted water, gas bubbling through water Evidence of orange water emanating from
Y the manhole in south of site.

Areas of bare ground, or distressed

vegetation including trees N

Lack of species diversity, lack of soil fauna,

lack of aquatic fauna N

Presence of indicator species of plants and

aquatic macroinvertebrates (see CLR2 Vol | NA

2)

Evidence of gas production or underground

combustion, e.g. warning signs, | N

steam/smoke emanating from ground

Evidence of seepages through river or canal

banks NA

Downstream water quality appears poorer

than upstream quality N

Hazardous material signs
N

Hazardous materials used on site
N
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Site Investigation Considerations
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Very important - Please describe in detail. Take measurements and lots of photos.
Indicate on plan areas that will are unlikely to be accessible by a drill rig and explain why.
Indicate areas that a targeted sample location may be necessary and why. If in doubt
speak to drillers before or after walkover for clarification.

Site access (type (open/gated), width,
height restrictions?).

(Detail and indicate on site plan)

Site has a gated entrance at both NE and
SW entrances; however, not secure and
public can access 24/7.

No height restrictions noted.

Ground surface describe in detail area of
concrete hardstanding, reinforced? Gravel
area? Are there area of soft or boggy
ground?

(Indicate location on site plan)

Mostly grass and gravel, some tarmac and
decorative gravels.
Many areas of soft / boggy ground

Manoeuvrability (the Terrier rig can get
into most spaces and locations; the CP rig
has to be towed into position with the Land
Rover, and therefore requires more space
*this may limit where borehole positions
can be situated.)

(Indicate location on site plan)

Large site with a lot of open space, only
constraints would be the slopes and areas
of soft ground.

Obstructions (buildings (would the Land
Rover plus rig or JCB get round corners?),
bunds, slopes, stockpiled material?):

(Indicate location on site plan)

No issues with obstructions given the size
of the site.

Is site clearance required? Are there any
overgrown areas?

(Indicate location on site plan)

No site clearance required, apart from
areas of gorse, if necessary.

Overhead restrictions (cables? Need
16m clearance if operating rig near
overhead cables. Are the cables high
enough for JCB to drive under?):

(Indicate location on site plan)

Overhead cables at the edge of the road to
south; however, they are in an area in
which we would be unlikely to work, not
over entrance.

Protection required ? (is the site open to
the public? Near a road?):

(Indicate location on site plan)

Site is always accessible by the public;
protection would be required onsite during
siteworks if they are to continue over any
duration.
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Appendix 4 — Consultation

Responses

1286-001-REPO1



vThe Highland

%‘v(iomhgi(:ren;:

Gaidhealtachd
Vicki Hoblyn Please ask for: Scott Barclay
Principal Consultant - ERS Email: scott.barclay@highland.gov.uk
Westerhill Road Our Ref: 23/18
Bishopbriggs Date: 1 December 2023
Glasgow
G64 2QH
Dear Vicki

FASCALLY PARK, BRORA
NATIONAL GRID REFERENCE: 289839: 904055

Thank you for your Environmental Information Request for the above site received
by this service on 27 November 2023. Having examined the following Ordnance
Survey, Pre-War County Series maps and service records, | am now able to provide
the following information in answer to your specific questions:

We would like information about the following on the site and in the surrounding area
to approximately 250m radius:

° Any contaminative processes

In order to provide information regarding contaminative processes, | have consulted
our collection of historical maps as detailed below — please note that all offsite
features have been measured as shortest feature boundary to site boundary
distance:

EPOCH: SCALE: DATE:

E1 Sutherland 2500 1872-1873
E1 Sutherland 10560 1879

E2 Sutherland 2500 1906
Epochm7 10000 1964

E5a 10560 1964

E5c 10560 1964

E5a 2500 1971
SIM1* 2500 1994

*SIM stands for Surveyor’s Information on Microfiche

Having reviewed our collection of historical maps, our earliest map edition dated
1872-1873 shows the study site to be mostly undeveloped comprising of rough
grassland/ mixed vegetation. A road/ track bisects through the site in a west to east
orientation. It is also noted that excavation/ quarrying historical map symbols are
shown to the immediate north of the road. A ‘Shaft’ and ‘Coal Pit’ are annotated to

Contaminated Land Unit, Environmental Health
Communities and Place: The Highland Council, 38 Harbour Road, Inverness, IV1 1UF
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the immediate south of the road. The ‘Coal Pit’ is marked at approximate NGR
289933: 904028. There are two buildings/ structures labelled as ‘Faskally’ with the
first centred at NGR 289852: 903990 being rectangular in shape measuring
approximately 14m SW-NE by 5m NW-SE. The second building/ structure is centred
at NGR 289868: 903995 forming an ‘L’ shape approximately 19m NW-SE by 33m
SW-NE. A track connects the two buildings labelled ‘Faskally’ on to the road/ track
that cuts through the middle part of the site. The ‘Shaft’ and ‘Coal Pit’ are also
located approximately 65m NE (shortest feature boundary to feature boundary
distance) of the buildings at ‘Faskally’.

No further significant changes are shown on the 1879 map.

The 1906 map indicates a number of additional buildings have been developed and
extended immediately to the west of the original two structures labelled as ‘Faskally’
in the 1872-1873 and 1879 maps. These additional buildings are now labelled as
‘Brora Brick Works’. The ‘Shaft’ and ‘Coal Pit’ as previously displayed on the 1872 —
1873 and 1879 maps are now annotated with several small buildings/ structures as
‘Brora Colliery’. Further excavations which are referred to as ‘Clay Pit’ are also
evident to the north, south and immediately west of the Brick Works buildings.

The 1964 maps indicate the buildings associated with the Brick Works and Colliery
to still be present onsite but do not appear to have been developed further. A ‘Mine’
is labelled onsite at NGR 289794: 903950. The northern part of the site displays
quarry markings. A small pond/ area of water is displayed centred within the northern
part of the site centred at NGR 289831: 904119 measuring approximately 120m
North — South by 70m East — West.

The 1971 map shows the previous excavations to the north now described as
‘Quarry (disused)’ and ‘Pits (disused)’. The pond as displayed in the 1964 map
edition has now reduced in area and is split into two separate smaller ponds.
Excavations immediately to the west (area of current Crofthaugh landfill) of the site
are described as ‘Clay Pits’. A weighbridge is noted on the road entrance to the site
immediately to the north. ‘Magazines’ described as ‘disused’ are annotated on the
south-east boundary of the site centred at NGR 289840: 903907. The central part of
the site remains labelled as ‘Brick Works’ with its associated buildings/ structures. A
‘Chy’ abbreviated for Chimney is displayed as a small structure centred at NGR
289800: 904028 within the Brick Works.

The 1994 map no longer displays the site as ‘Brick Works’. The disused quarry/ pits
and ponds are no longer shown. The site is now labelled as ‘Playing Field’ and
‘Fascally Recreation Area’. A ‘Picnic Site’ is annotated within the north-west part of
the site and a ‘Play Area’ is displayed within the north-east part of the site. A track/
road bisects the site as described in the earlier map editions. It is also worth noting
that a ‘Refuse Tip’ centred offsite to the west centred at NGR 289661: 904025

Contaminated Land Unit, Environmental Health
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impinges on to a small area within the western part onsite. This map edition does not
include a tile for the southern part of the site therefore details cannot be described
here.

Our current OS Mastermap shows the northern part of the site to be annotated as
‘Fascally Recreation Area’. A ‘Picnic Site’ is labelled within the north-west part of the
site. A building labelled as ‘Brora Heritage Centre’ appears within the north of the
site centred at NGR 289808: 904238 measuring approximately 20m NNW-SSE by
13m WSW-ENE. The north-west part of the site has deciduous tree cover. The other
parts of the north of the site have grass/ marshland. The site is bisected by a minor
road orientated in a west to east direction. The southern part of the site has
marshland/ deciduous trees with tracks extending offsite. The River Brora is located
offsite to the immediate south of the site boundary.

Having reviewed our collection of aerial maps from Getmapping, our image from
1999 (Millenium) shows similar features to our current OS Mastermap. The site
appears to be a recreational park area with tracks/ paths and a minor road cutting
through the middle section of the site as described on the current OS Mastermap.
However, it is noted that a small building is shown at NGR 289871: 904022
measuring approximately 14m SW-NE by 15m NW-SE.

No further significant changes are shown on the 2007, 2013 and 2016 aerial images.

The 2020 aerial image still shows the site to be a recreational park area. It is noted
that the building previously shown on the 1999, 2007, 2013 and 2016 aerial images
centred at NGR 289871: 904022 is no longer shown and the footprint of the former
building is now vacant grassed ground.

Having reviewed our database of potentially contaminative sources and various
service records, | can now summarise the potentially contaminative processes
onsite/ offsite within 250m as detailed in the table overleaf — Please note that all
offsite features are measured shortest feature boundary to site boundary
distance
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Table of Potentially Contaminative Processes Onsite and Offsite identified

from Current/ Historical Maps and Database of Potentially Contaminative

Sources
Potentially Our Location | Centre NGR Maps/ Source
Contaminative | Reference
Source
Onsite
Fascally Brora — SU-MIN-1125 289820: 904176 | 1873 — 1971 maps
Quarry
Brickworks
Fascally Brora — SU-MIN-1041 289907: 904033 | 1906 map
The Colliery ‘Shaft’ and ‘Coal Pit’
displayed on 1872 — 1873
and 1879 maps
Brora Brickworks/ | SU-CON-1002 289807: 903998 | 1906 — 1971 maps
Brora Colliery
Crofthaugh SU-WDS-1003 289661: 904025 | 1994 map/ Council records
Landfill
Offsite (Within 250m)
Crofthaugh SU-WDS-1003 | Immediate | 289661: 904025 | 1994 map/ Council records
Landfill West
Old Gravel Pit SU-MIN-1060 | 32m East 290078: 904014 | 1906 map
Gravel Pit SU-MIN-1115 | 77m West | 289614: 904088 | 1971 map
Gravel Pit SU-MIN-1051 100m 289554: 904207 | 1872 — 1873 map
WNW
Colliery SU-MIN-1116 114m West | 289466: 903973 | 1971 map
Coal Pit SU-MIN-1040 | 185m SW 289515: 903768 | Displayed as ‘Coal Pit
(disused)/ Old (disused)’ in 1872 — 1873
Shaft/ Shaft and 1879 maps
(disused) Displayed as ‘Old Shaft’ in
1906 map
Displayed as ‘Shaft
(disused)’ in 1964 and
1971 maps
Edward MacKay’s | SU-TRN-1014 | 192m SE 290233: 903913 | SEPA PPC Licence:
Yard PPC/N/0060025
Sheep Dip SU-SHP-1025 | 222m NW 289546: 904430 | 1971 — 1994 maps
Garage (Formerly | SU-GAR-1009 | 250m SE 290275: 903923 | 1971 — 1994 maps/ SEPA

West End Garage
— site is currently
Sutherland Arms
Garge)

PPC Licence:
PPC/N/0060026/ Trading
Standards petroleum
Licence File TS 1020
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° Any contaminated land remediation

Having consulted our records, we hold no details of any contaminated land
remediation (as per IIA Environmental Protection Act 1990) nor through development
control onsite or within 250m offsite.

° Any Site Investigations
We hold copies of the following Site Investigation Reports onsite (SU-MIN-1125)/
Crofthaugh Landfill (SU-WDS-1003):

e Recreational Ground, Fascally, Brora, Sutherland, Phase 1 Desk Study SU-
MIN-1125 by The Highland Council, July 2008

e Risk Assessment for Incidence of Gas or Leachate Migration to site of
Proposed House at 118 Crofthaugh, Brora by Croft Consultancy, May 2004 —
In support of Planning Application 03/00273/PIP

e Crofthaugh Landfill Environmental Audit and Review - Prepared for The
Highland Council by Environmental Dynamics, October 1999

e Report on Potential Contamination — Proposed Caravan Site, Fascally,
Brora by Neil Morrison, KWA Consulting Engineers, March 2014 — In support
of Planning Application 14/01194/FUL

Crofthaugh Landfill includes multiple Annual Review of Performance Reports by The
Highland Council’'s Waste Management Unit along with gas monitoring data.

These reports have been provided to you by email attachment.

We also hold details of one site investigation offsite within 250m radius — details
below:

Garage (SU-GAR-1009) located 250m SE (Shortest Feature Boundary to Site
Boundary distance):
e Phase 1 Desk Study by ERS, Rosslyn Yard, September 2008 — In support
of Planning Application 07/00475/0UTSU

° Any Planning Applications

| have ran a spatial query against our Planning Applications GIS layer and we
currently hold records of 50 applications within 250m of the study site. Due to the
number of planning applications, | have emailed these details to you separately by
email attachment. Please be aware that our GIS holds digitised planning applications
from 1998 onwards. Should you wish to obtain any planning applications on the

Contaminated Land Unit, Environmental Health
Communities and Place: The Highland Council, 38 Harbour Road, Inverness, IV1 1UF
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study site older than 1998 then you will need to contact our Planning Service —
contact details can be found on our website.

° Historical experience of environmental nuisances
Having consulted our Area Environmental Health Officer, | have been informed that

their Service is not aware of any historical experience of environmental nuisances
associated with the site.

) The location and status of fuel storage tanks on or in the vicinity

We hold no details of any petroleum licensing from tanks onsite. Please be aware
that as diesel does not require a petroleum licence under The Petroleum
(Consolidation) Regulations 2014, diesel fuel may be stored onsite without our
knowledge.

° Any closed landfill sites
The site partly lies on the former Crofthaugh Landfill site (Our Ref: SU-WDS-1003)
centred at NGR 289661: 904025 which extends offsite to the west.

Information provided within Page 8 of our Phase | Desk Study (July 2008) states:

“Crofthaugh landfill was formed from a pit remaining after the extraction of clay for
Brora brickworks. It was designed as a contained landfill relying upon the presence
of residual clay based strata to the bottom and walls of the pit to retain surplus
liquids generated by the waste. Crofthaugh is a relatively small site with a surface
area of less than one hectare but with a void of about 120,000 m3. The site was
closed to all types of waste in 1996 and restoration commenced in 2001. SEPA are
currently reviewing the restoration reports for the site”.

We also hold details provided from our Waste Management Annual Report April 22 —
March 23:

“Crofthaugh closed landfill is a relatively small site with a surface area of less than
one hectare but with a void space of about 120,000m3. It is expected to contain a
maximum of 150,000 Te of treated municipal waste as well as inert materials from
building and demolition works. While the landfill was in operational use it served a
local population of around 10,000 people.

Crofthaugh closed landfill was formed in the pit remaining after extraction of clay for
the Brora Brickworks. It was designed as a contained landfill relying upon the
presence of residual clay-based strata on the bottom and walls of the pit to retain
any surplus liquids generated within the waste and by infiltration of rain. Any
leachate generated from the landfill is collected via a drainage system in the base of
the landfill that leads to a sedimentation tank and discharges to the public sewerage
system. The site was closed to all types of waste in 1996 and was restored in late

Contaminated Land Unit, Environmental Health
Communities and Place: The Highland Council, 38 Harbour Road, Inverness, IV1 1UF
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2000 and early 2001. The site is presently monitored on a quarterly basis as in
agreement with SEPA.”

Crofthaugh Landfill has a SEPA Waste Management Licence — WML/N/50048:

Ref: WML/N/50048(M01)

Status: APPROVED

Operator: HIGHLAND COUNCIL

Waste type: INERT DOMESTIC

Activity type: LANDFILL DISPOSAL OPERATIONS CEASED
Quantity: 2.5k-7.5k

Licence date: 08/05/1997

Date modified: 12/04/2002

It is recommended that SEPA are contacted for any further information they may
hold — contact details can be found on their website: www.sepa.org.uk

° Any private water abstractions
Having consulted our records, we hold no details of any private water abstractions
within 250m of the site.

° Any comments / environmental information, even anecdotal, on the site.
Additional supporting information including historical environmental information has

been provided by email attachment to you.

The Council cannot be held liable for any error or omission contained within this
report, nor does the information represent or replace the requirement of a site
investigation. | hope the information presented is of interest.

Should you have any queries, please do not hesitate to contact me on tel: 01463
644599.

Yours sincerely

e

Scott Barclay
Information Technician (Contaminated Land)

Environmental Health welcomes your feedback. Please help us improve
our service by taking our short customer survey by clicking on this link
https://www.surveymonkey.com/s/highlandeh

Contaminated Land Unit, Environmental Health
Communities and Place: The Highland Council, 38 Harbour Road, Inverness, IV1 1UF
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Section 1 — Mining activity and geology

Past underground mining

Colliery Seam Mineral Coal Depth (m) |Direction Dipping rate Dipped Extraction Year last
Authority to working | of seam direction thickness mined
reference worked of seam (cm)

(degrees) worked
unnamed MAIN Coal 60TM 67 Beneath 131 East 110 1879
Property
unnamed MAIN Coal 60TR 70 Beneath 13.4 South-East 110 1879
Property
unnamed MAIN Coal 60TL 86 North-East |13.1 East 110 1890

Probable unrecorded shallow workings
None.

Spine roadways at shallow depth
No spine roadway recorded at shallow depth.

Mine entries
Entry type Reference Grid reference Treatment description Mineral Conveyancing details
Shaft 289904-003 289909 904038 | This shaft is thought to have been treated Coal

by the Local Authority at some time in the
past to an unknown specification.

Shaft 289904-004 289922 904026 | This shaft is thought to have been treated Coal
by the Loacal Authority at some time in the
past to an unknown specification.

Abandoned mine plan catalogue numbers

The following abandoned mine plan catalogue numbers intersect with some, or all, of the enquiry
boundary:

S667

Please contact us on 0345 762 6848 to determine the exact abandoned mine plans you require
based on your needs.

Outcrops
No outcrops recorded.

Geological faults, fissures and breaklines
No faults, fissures or breaklines recorded.
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Opencast mines
None recorded within 500 metres of the enquiry boundary.

Coal Authority managed tips
None recorded within 500 metres of the enquiry boundary.
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Section 2 — Investigative or remedial activity

Please refer to the 'Summary of findings' map (on separate sheet) for details of any activity within
the area of the site boundary.

Site investigations
None recorded within 50 metres of the enquiry boundary.

Remediated sites
None recorded within 50 metres of the enquiry boundary.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres of the enquiry boundary, since 31 October 1994.

There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Coal Authority is not aware of any request having been made to carry out preventive works
before coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
None recorded within 500 metres of the enquiry boundary.

Mine water treatment schemes
None recorded within 500 metres of the enquiry boundary.
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Section 3 — Licensing and future mining activity

Future underground mining
None recorded.

Coal mining licensing
None recorded within 200 metres of the enquiry boundary.

Court orders
None recorded.

Section 46 notices
No notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence.

Withdrawal of support notices
The property is not in an area where a notice to withdraw support has been given.

The property is not in an area where a notice has been given under section 41 of the Coal Industry
Act 1994, cancelling the entitlement to withdraw support.

Payments to owners of former copyhold land
The property is not in an area where a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994.
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Section 4 — Further information

The following potential risks have been identified and as part of your risk assessment should be
investigated further.

Future development

If development proposals are being considered, technical advice relating to both the investigation
of coal and former coal mines and their treatment should be obtained before beginning work on
site. All proposals should apply specialist engineering practice required for former mining areas. No
development should be undertaken that intersects, disturbs or interferes with any coal or coal
mines without first obtaining the permission of the Coal Authority.

MINE GAS: Please note, if there are no recorded instances of mine gas within 500m of the enquiry
boundary, this does not mean that mine gas is not present within the vicinity. The Coal Authority
Mine Gas data is limited to only those sites where a Mine Gas incident has been recorded.
Developers should be aware that the investigation of coal seams, mine workings or mine entries
may have the potential to generate and/or displace underground gases. Associated risks both to

the development site and any neighbouring land or properties should be fully considered when
undertaking any ground works. The need for effective measures to prevent gases migrating onto
any land or into any properties, either during investigation or remediation work, or after
development must also be assessed and properly addressed. In these instances, the Coal Authority
recommends that a more detailed Gas Risk Assessment is undertaken by a competent assessor.

Development advice

The site is within an area of historical coal mining activity. Should you require advice and/or
support on understanding the mining legacy, its risks to your development or what next steps you
need to take, please contact us.

For further information on specific site or ground investigations in relation to any issues
raised in Section 4, please call us on 0345 762 6848 or email us at
groundstability@coal.gov.uk.
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Section 5 — Data definitions

The datasets used in this report have limitations and assumptions within their results. For more
guidance on the data and the results specific to the enquiry boundary, please call us on 0345 762
6848 or email us at groundstability@coal.gov.uk.

Past underground coal mining

Details of all recorded underground mining relative to the enquiry boundary. Only past
underground workings where the enquiry boundary is within 0.7 times the depth of the workings
(zone of likely physical influence) allowing for seam inclination, will be included.

Probable unrecorded shallow workings
Areas where the Coal Authority believes there to be unrecorded coal workings that exist at or close
to the surface (less than 30 metres deep).

Spine roadways at shallow depth

Connecting roadways either, working to working, or, surface to working, both in-seam and cross
measures that exist at or close to the surface (less than 30 metres deep), either within or within 10
metres of the enquiry boundary.

Mine entries

Details of any shaft or adit either within, or within 100 metres of the enquiry boundary including
approximate location, brief treatment details where known, the mineral worked from the mine
entry and conveyance details where the mine entry has previously been sold by the Authority or its
predecessors British Coal or the National Coal Board.

Abandoned mine plan catalogue numbers

Plan numbers extracted from the abandoned mines catalogue containing details of coal and other
mineral abandonment plans deposited via the Mines Inspectorate in accordance with the Coal
Mines Regulation Act and Metalliferous Mines Regulation Act 1872. A maximum of 9 plan extents
that intersect with the enquiry boundary will be included. This does not infer that the workings
and/or mine entries shown on the abandonment plan will be relevant to the site/property
boundary.

Outcrops

Details of seam outcrops will be included where the enquiry boundary intersects with a conjectured
or actual seam outcrop location (derived by either the British Geological Survey or the Coal
Authority) or intersects with a defined 50 metres buffer on the coal (dip) side of the outcrop. An
indication of whether the Coal Authority believes the seam to be of sufficient thickness and/or
quality to have been worked will also be included.

Geological faults, fissures and breaklines

Geological disturbances or fractures in the bedrock. Surface fault lines (British Geological Survey
derived data) and fissures and breaklines (Coal Authority derived data) intersecting with the
enquiry boundary will be included. In some circumstances faults, fissures or breaklines have been
known to contribute to surface subsidence damage as a consequence of underground coal mining.
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Opencast mines

Opencast coal sites from which coal has been removed in the past by opencast (surface) methods
and where the enquiry boundary is within 500 metres of either the licence area, site boundary,
excavation area (high wall) or coaling area.

Coal Authority managed tips
Locations of disused colliery tip sites owned and managed by the Coal Authority, located within 500
metres of the enquiry boundary.

Site investigations

Details of site investigations within 50 metres of the enquiry boundary where the Coal Authority
has received information relating to coal mining risk investigation and/or remediation by third
parties.

Remediated sites

Sites where the Coal Authority has undertaken remedial works either within or within 50 metres of
the enquiry boundary following report of a hazard relating to coal mining under the Coal
Authority’s Emergency Surface Hazard Call Out procedures.

Coal mining subsidence

Details of alleged coal mining subsidence claims made since 31 October 1994 either within or
within 50 metres of the enquiry boundary. Where the claim relates to the enquiry boundary
confirmation of whether the claim was accepted, rejected or whether liability is still being
determined will be given. Where the claim has been discharged, whether this was by repair,
payment of compensation or a combination of both, the value of the claim, where known, will also
be given.

Details of any current ‘Stop Notice’ deferring remedial works or repairs affecting the property/site,
and if so the date of the notice.

Details of any request made to execute preventative works before coal is worked under section 33
of the Coal Mining Subsidence Act 1991. If yes, whether any person withheld consent or failed to
comply with any request to execute preventative works.

Mine gas

Reports of alleged mine gas emissions received by the Coal Authority, either within or within 500
metres of the enquiry boundary that subsequently required investigation and action by the Coal
Authority to mitigate the effects of the mine gas emission. Please note, if there are no recorded
instances of mine gas reported, this does not mean that mine gas is not present within the vicinity.
The Coal Authority Mine Gas data is limited to only those sites where a Mine Gas incident has been
recorded.
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Mine water treatment schemes
Locations where the Coal Authority has constructed or operates assets that remove pollutants
from mine water prior to the treated mine water being discharged into the receiving water body.

These schemes are part of the UK'’s strategy to meet the requirements of the Water Framework
Directive. Schemes fall into 2 basic categories: Remedial — mitigating the impact of existing pollution
or Preventative — preventing a future pollution incident.

Mine water treatment schemes generally consist of one or more primary settlement lagoons and
one or more reed beds for secondary treatment. A small number are more specialised process
treatment plants.

Future underground mining

Details of all planned underground mining relative to the enquiry boundary. Only those future
workings where the enquiry boundary is within 0.7 times the depth of the workings (zone of likely
physical influence) allowing for seam inclination will be included.

Coal mining licensing

Details of all licenses issued by the Coal Authority either within or within 200 metres of the enquiry
boundary in relation to the under taking of surface coal mining, underground coal mining or
underground coal gasification.

Court orders
Orders in respect of the working of coal under the Mines (Working Facilities and Support) Acts of
1923 and 1966 or any statutory modification or amendment thereof.

Section 46 notices
Notice of proposals relating to underground coal mining operations that have been given under
section 46 of the Coal Mining Subsidence Act 1991.

Withdrawal of support notices

Published notices of entitlement to withdraw support and the date of the notice. Details of any
revocation notice withdrawing the entitlement to withdraw support given under Section 41 of the
Coal Industry Act 1994.

Payment to owners of former copyhold land

Relevant notices which may affect the property and any subsequent notice of retained interests in
coal and coal mines, acceptance or rejection notices and whether any compensation has been paid
to a claimant.
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The definitions of probability, consequence and risk have been adapted from CIRIA C552

Risk Definitions

‘Contaminated land risk assessment — A guide to good practice’ (2001).

Probability

Probability ‘ Definition in context

High likelihood An event appears either very likely in the short term and almost inevitable in

the long term, or there is evidence at the receptor of harm or pollution.

Likely It is probable that an event will occur; although circumstances are such an
event is not inevitable, but possible in the short term and likely in the long

term.

Low likelihood It is possible that an event could occur; however, it is not certain that even
over a longer period such an event would take place, and is less likely in the

shorter term.

Unlikely It is improbable that an event would occur even in the very long term.

Consequence to Receptor

‘ Human Health Water Environment Buildings/Services
Acute or chronic Significant pollution of Catastrophic collapse
permanent impact on water environment

human health

Moderate Chronic permanent Gradual pollution of Degradation of materials

impact on human health | water environment

Mild Chronic temporary Gradual pollution of Noticeable change, non-
impact on human health | water environment structural
Negligible No impact No impact No impact

Risk Rating

Consequences
Negligible Mild Moderate ‘ Severe

Probability

Unlikely Medium/Low | High/Medium/Low

Low likelihood Medium/Low

Likely Medium

High likelihood Medium/Low




Eers

This table is adapted from the former Department of the Environment Transport and the Regions
(DETR) (now DEFRA), the Environment Agency (EA) and the Institute for Environmental Health (IEH),

“Guidelines for Environmental Risk Assessment and Management” (2000)".

Description of Risks

Very High Risk — there is a high probability that severe harm could arise to a designated
receptor from an identified hazard, OR, there is evidence that severe harm to a designated
receptor is currently happening.

High Risk — harm is likely to arise to a designated receptor from an identified hazard.
Moderate Risk — it is possible that harm could arise to a designated receptor from an identified
hazard. However, it is either relatively unlikely that any such harm would be severe, or if any
harm were to occur, it is more likely that the harm would be relatively mild.

Low Risk — it is possible that har could arise to a designated receptor from an identified
hazard, but it is likely that this harm, if realised, would at worst normally be mild.

Very Low Risk — there is a low possibility that harm could arise to a receptor. In the event of

such harm being realised, it is not likely to be severe.

1t is acknowledged that this document has been superseded by Guidelines for Environmental Risk Assessment
and Management Green Leaves Il (2011).
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