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MSC Matters Specified in Condition 

PAHs Polycyclic Aromatic Hydrocarbons 
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PPC Pollution Prevention and Control 
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TPH CWG TPH Carbon Working Group 

UXO Unexploded Ordnance  

VOC Volatile Organic Compounds 

WAC Waste Acceptance Criteria 

 



 
 

 

Thainstone Energy Park 

 A5.1-3 
Environmental Impact Assessment Report

                                           Appendix 5.1: Phase 1 Geo Environmental Report

A5.1 PHASE 1 GEO-ENVIRONMENTAL REPORT 

A5.1.1 This Phase 1 Geo-environmental Report has been prepared in support of the Environmental Impact Assessment 

Report (EIAR) in relation to the proposed Energy from Waste (EfW) Plant near Inverurie. The proposed 

development area for the EfW plant (herein referred to as “the development area”), is situated within the Kirkwood 

Commercial Park, Port Elphinstone and formed part of the footprint for the Inverurie Paper Mill (IPM), which was 

in operation between 1852 and 2009.   

A5.1.2 The purpose of this report is to review all the available environmental records (including previous site investigation 

detail) and undertake additional site reconnaissance to ultimately provide an updated assessment regarding the 

significance of any potential pollutant linkages, and consequential risks to receptors including human health and 

controlled waters.  

A5.1.3 A former site layout plan including sample locations is included in Appendix A. 

Proposed Development 

A5.1.4 The proposed development will provide an EfW facility for the production of electricity up to 35 MW, which will 

have the capacity to accept up to 240,000 tonnes of mixed residual commercial, industrial and municipal waste 

from a variety of contracted waste collection businesses in north east Scotland.  The proposed development will 

utilise Best Applicable Techniques (BAT) in the conversion of residual waste to heat and electricity in a manner 

which minimises the environmental impact of the activity while providing an essential component of the waste 

management and energy strategies for Aberdeenshire Council and the Scottish Government. The proposed 

development will comprise of the following components:  

 An enclosed waste receiving, storage and shredding processing area; 

 Fuel storage silos; 

 An enclosed fuel delivery conveyor; 

 Furnace and boiler (circulating fluidised bed); 

 A turbine hall, including a steam turbine, generator and surface condenser; 

 Flue gas treatment; 

 A stack at approximately 70 m high; 

 Electricity switching and power transformers; 

 Heat recovery and machine room for district heating production; 

 Water treatment and storage area; 

 Office and workshop area for the operation and management of the plant; 

 Ancillary components for the operation and maintenance of the plant;  

 Visitor/Education centre; and 

 Appropriate drainage management incorporating principles of Sustainable Drainage Systems (SuDS) 

including peripheral swales and a pond at the southern boundary. 

A5.1.5 The proposed development would be considered a commercial land use, as such any integrated human 

exposure assessment conducted as part of this investigation would be reflective of this site use scenario.  

 

 

Report Objectives 

A5.1.6 As recommended by the UK Government and Scottish Environment Protection Agency (SEPA), this report has 

been generally prepared in line with the following guidance and good practice: 

 DEFRA & Environment Agency (2004). Model Procedures for the Management of Contaminated Land. 

Contaminated Land Report 11 (CLR 11). Bristol; 

 BS 5930:2015 Code of Practice for Ground Investigations (BSI); and 

 BS 10175:2011+A1 2013: Investigation of Potentially Contaminated Sites – Code of Practice (BSI). 

A5.1.7 The report will utilise a combination of online resources and details procured from a land check subcontractor 

(Groundsure Limited) to formulate a phased programme of works aiming to identify potential geo-environmental 

risks associated with the EfW sites environmental setting and / or previous land use ensuring it is ‘suitable’ for its 

intended future use. The structure of this assessment will be as follows: 

 Detailed review of the environmental setting of the study area. This includes presentation of likely character of 

the underlying soils, geology & hydrogeology; 

 Detailed review of the history of the study area including a review of adjacent land uses; 

 Detailed review of the information collected as part of the study area reconnaissance;  

 Detailed review of any information provided by the Applicant (Agile Energy Ltd) and their contractors including 

historical ground investigation results; 

 Formulation of a Conceptual Site Model (CSM) utilising a Source-Pathway-Receptor approach; 

 Provision of a qualitative assessment of associated geo-environmental risk; and 

 Provision of recommendations for remediation or further investigation (if required). 

Limitations 

A5.1.8 This report has been prepared by Natural Power with care, expertise and due diligence with any conclusions and 

recommendations based on information gathered at the time of the assessment. A significant component of this 

report is based on information provided by third parties and has not been independently verified by Natural Power. 

Whilst this report and the opinions given herein are accurate to the best knowledge of Natural Power, Natural 

Power cannot guarantee the completeness or accuracy of this data.  

A5.1.9 Natural Power prepared this report for Agile Energy, any third parties using this report do so entirely at their own 

risk. Natural Power makes no warranty or representation whatsoever, express or implied, with respect to the use 

by a third party of any information contained in this report or its suitability for any purpose. Natural Power assumes 

no responsibility for any cost, claims, damages or expenses (including consequential damages) resulting from the 

use of this report or any information contained in this report by a third party.  

Sources of information 

Groundsure Limited Report 

A5.1.10 A series Groundsure Limited reports have been used to provide information regarding the environmental setting 

of the study area and the surrounding landscape. This includes permits, licenses and reported environmental 

incidents. 

A5.1.11 The reports were obtained on the 13th January 2020. A copy of the reports, including associated historical mapping 

is provided in Appendix B. 
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Consultation 

A5.1.12 Requests for information were sent to the following; 

 SEPA: Request for information regarding the study areas proximity to licensed abstractions and discharges; 

 Scottish Water: Request for information concerning the study areas proximity to any Scottish Water owned or 

managed infrastructure; and 

 Aberdeenshire Council: Request for information concerning the study areas proximity to any registered Private 

Water Supplies (PWSs). 

Previous Investigation 

A5.1.13 This report comprises of a desk study and review of existing information available for the development area, which 

includes the previous site investigation reports detailed in Table 5.1.1. 

Table 5.1.1: Existing site information pertinent to ground conditions and potential contamination 

Report Author Date 

Environmental Desk Study Fairhurst March 2017 

Ground investigation for due diligence purposes for acquisition of International 

Paper, Inverurie paper mill, Inverurie  

ERS October 2011 

Phase I Environmental Site Assessment URS January 2009 

Borehole Records Sheet Grampian 

Ltd 

August 2002 

IPPC Site Condition Report – Phase 1 Desk Study Enviros June 2001 

Contamination Survey, Paper Mills Inverurie Grampian October 1999 

Source: Fairhurst, 2017. 

A5.1.14 The most recent ground investigation undertaken by ERS in 2011 and managed by Fairhurst, “did not encounter 

significant evidence of contamination within the former paper mill site and therefore it is considered highly unlikely 

that gross contamination could migrate to site, resulting in a significant risk to human health or the water 

environment”.  

A5.1.15 The information ascertained by that ground investigation was subsequently reassessed as part of a consolidated 

Environmental Desk Study Report in 2017, also completed by Fairhurst. Whilst this report did not preclude to 

identify any significant risks to human health receptors or controlled waters, it did make a number of 

recommendations to ensure such risks (elevated to a moderate degree), should be managed through a series of 

mitigation measures.  

A5.1.16 A more detailed review of the key findings of the previous site investigation information is presented in Section 1.7 

of this report.  

Internet Sources 

A5.1.17 Background information presented was procured from Groundsure Limited (Groundsure) and also supplemented 

using freely available online resources which are summarised in Table 5.2.2 below.  

 

Table 5.2.2: Summary of incorporated data sources 

Topic Sources of Information 

Solid and Superficial Geology The British Geological Survey (BGS) Digital Data provided at 
www.emapsite.com   

Topic Sources of Information 

BGS Borehole Records and Engineering Geology Viewer 

(www.mapapps.bgs.ac.uk) 

Soils and Peat Scotland’s soils http://soils.environment.gov.scot/   

Hydrogeology BGS, UK Hydrogeology 165;000 Scale Map 
BGS, Hydrogeological Map of Scotland, 1988 

SEPA, Data Visualization https://www.sepa.org.uk/data-

visualisation/water-classification-hub  

SEPA, River Basin Management Plans, Web Mapping Application, 

http://gis.sepa.org.uk/rbmp/ 

Surface Water Hydrology 1:10,000 OS Raster Data & 1:50,000 OS Vector Data 
1:25,000 OS Raster Data & 1;50,000 OS Raster Data 

Flooding Indicative River and Coastal Flood Map (SEPA) 
http://map.sepa.org.uk/floodmap/map.htm  
Groundsure / JBA 

Fairhurst Flood Risk Assessment 

Water Quality SEPA, River Basin Management Plans, Web Mapping Application, 

http://gis.sepa.org.uk/rbmp/    

Historical Maps Groundsure ~1:2,500 Large Scale Maps  
Groundsure ~1:10,000 Small Scale Maps Google EarthTM 

Ground Risk & Mining Unexploded Ordnance (UXO) (Groundsure) – Preliminary Unexploded 
Ordnance Risk Assessment 
Coal Authority  
BGS GeoSure Data (1:50,000) 

Source: Natural Power 

Site location 

A5.1.18 Information presented in this section is based on a review of the reports listed in Table 5.1.1, observations made 

during the site recognisance visit (completed on 22nd January 2020 by Natural Power), consultation responses 

from contacted stakeholders, as well as information ascertained from data searches and internet sources.  

Site Setting & Topography 

A5.1.19 The proposed development area is situated to the south of Inverurie in the Kirkwood Commercial Park, Port 

Elphinstone. The extent of the development area is 4.3 ha and is bounded to the east by the River Don and to the 

north, west and south by the wider commercial estate. The elevation of the development area is ~50 metres above 

sea level (asl) and is generally flat and level, sloping slightly eastwards in the central and northern sector.  

Site Reconnaissance  

A5.1.20 A site reconnaissance walkover was undertaken by Natural Power on 22nd January 2020. The weather prior to the 

survey was showers, with conditions on the day being cold and clear. A summary of the salient observations are 

presented below; 

 The current use is derelict, with temporary storage of road traffic signage and some building materials used 

for the recent railway infrastructure upgrade works in the south and east of the development area; 

 The development area is bounded by the River Don to the east and commercial buildings (including an office 

block) to the west and north. To the south is a decommissioned effluent treatment plant; 



 
 

 

Thainstone Energy Park 

 A5.1-5 
Environmental Impact Assessment Report

                                           Appendix 5.1: Phase 1 Geo Environmental Report

 The paper mill buildings identified in previous reporting have been removed following demolition in 2015, taking 

~1.5 years to complete. The only remaining structures are the emission stack, small firewater pump house, 

and a shed associated with disused gas supply; 

 The surface comprises of a combination of hardstanding, hardcore and some areas of soft landscaping around 

the development area peripheries. Whilst it is understood some of the gravity foundations were removed, some 

areas remain and the stumps of former pile foundations were also identified, suggesting they’ve been also 

been left in-situ; 

 A large stockpile is situated in the central part of the development area as well as minor ones positioned 

adjacent to the southern boundary. It is understood that these consist of crushed material won during the 

demolition and at the time of writing were scheduled for imminent removal (prior to construction); 

 Some of the crushed material has been used to raise the level of the site by ~0.3-0.5 metres in the central and 

eastern sector of the development area. It is understood this material will be removed prior to construction, 

with the surface elevation reinstated to its former level; 

 A 3-stage interceptor and associated stack pipes were identified in the central sector of the development area. 

It is understood this will be removed during construction; 

 The only surface water feature present in the development area is the Mill Lade which is situated in the north 

east sector. Whilst abstraction has ceased, uplift pipes and the weir are still in-situ. Anecdotal information 

suggests the Mill Lade extended south from its current position towards the southern boundary, however this 

was decommissioned and filled in the 1990s;  

 Previous site investigation and monitoring infrastructure was generally absent, presumably destroyed during 

the demolition works. As such no observations can be made regarding groundwater; and 

 There was some evidence of charring on the ground in the central and eastern sector of the development area 

however this was extremely minor and noted to be on top of an area of hard standing. Notwithstanding, no 

obvious visual indications of possible contamination was identified on the survey.   

A5.1.21 As well as the observations made during the walkover, additional anecdotal information was obtained from site 

representatives; 

 All demolition and material processing methods followed industry good practice guidelines and at no point 

during structure or foundation removal was any evidence of contamination identified; 

 During the demolition and foundation removal, no underground storage tanks (USTs) were identified; and 

 Whilst no environmental incidents associated with the demolition works were reported, previous excavation 

works in the development area encountered large man-made voids associated with former drainage and water 

management. 

A5.1.22 A copy of the walkover survey report, supplemented by a supporting photographic log is provided in Appendix C.  

Demolition of Previous Structures 

A5.1.23 Demolition and decommissioning works at the site comprised of the following; 

 Identification and licensed removal of any potentially hazardous materials or substances including asbestos. 

This includes associated storage containers including above ground storage tanks (ASTs); 

 Isolation and decommissioning of all critical resource delivery infrastructure including water supply and gas. It 

is understood in both instances, these have been left in-situ; 

 Removal of all buildings and structures (apart from the emissions stack) and crushing and processing of 

material into relevant waste streams; and 

 Levelling of the site and removal of any demolition waste. 

A5.1.24 It is understood that surface and roof drainage networks that previously connected to the River Don were left in-

situ and are in a state of disrepair. Whilst controls are currently in place through the management of the site to 

ensure these networks do not facilitate the spread of a contamination incident, they will be isolated and removed 

during the development of the site.  

Designated Sites 

A5.1.25 There are no designated sites of environmental or ecological importance within the study area. The only 

designated environmentally sensitive sites mapped within 2 km of the study area were a series of Ancient 

Woodland, the closest of which is situated 200 m north east of the site on the far side of the River Don.  

Development history 

A5.1.26 As outlined in the Introduction, the development area is situated within the wider footprint of the Inverurie Paper 

Mill (IPM), which occupied much of the Kirkwood Commercial Park (as it was later known). The IPM operated 

between 1860s and 2009 and up until the 1970s produced pulp on-site, after which operations were modified and 

all pulp was imported via road tanker. Previous site investigation reporting has detailed all material processing and 

management methods and to avoid duplication, a summary of the most fundamental potentially contaminative 

elements are presented below; 

 Paper Manufacturing: The footprint PM4 Building occupied the majority of the development area and 

contained the large paper manufacturing machine as well as associated auxiliary infrastructure. Prior to the 

1970s, imported plant materials (esparto grass and other sources of cellulose fibres) underwent sulphide 

reduction, which as a by-product produced a semi-volatile, hydrocarbon rich product known as “black liquor” 

which was stored on-site. Following the import of pulp, this by-product was no longer produced. The PM4 was 

also served by a series of effluent drains which connected to a large AST (known as the “balance pond”) before 

discharging to the effluent plant; 

 Combined Heat & Power Production: The combined heat and power plant was situated adjacent to the Mill 

Lade in the north of the Development area producing energy and heat from natural gas, with fumes emitted 

through the large emission stack with integrated scrubber unit. Steam used to power the process was 

abstracted as water from the adjacent Mill Lade and was treated with hydrochloric acid and filtered. This and 

other caustic chemicals were stored adjacent to the plant; 

 Chemical Production: The production of chemicals to supply the paper making process was undertaken by 

“CIBA Chemicals” in the south of the development area. Chemicals produced were likely to include additives, 

preservatives and dyes, and were stored in fibreglass ASTs; 

 Fuel / Diesel Storage: Diesel / fuel oil storage in the form of four large ASTs within a bund were positioned 

adjacent to the combined heat and power plant (east of the PM4 building) and served as a back-up power 

source in the event that gas supply was interrupted. Storage capacity was estimated at  ~1,630,000 L (1630 

m3) with the majority of pipework also positioned above ground; 

 Effluent treatment: Prior to the development of the off-site effluent treatment plant situated to the south of the 

development area, waste and foul water were treated within a “balance pond” in the form of a large AST, 

positioned to the north east of the PM4 building. The dimensions were 50 m x 12 m x 3 m with an estimated 

capacity of ~1,800,000 L (1800 m3); 

 Railway Sidings: A number of small railways and siding existed across the site. Engines are assumed to have 

been powered by coal and later fuel oil. 

 

A5.1.27 Additional elements which were part of the IPM complex but are situated out with the development area include; 

 Bleaching and chemical storage: Bleaching of the paper pulp mix and addition of chemicals was undertaken 

in the PM2/PM3 building, situated immediately north of the development area;  
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 Effluent treatment plant: the plant treated effluent from the IPM and superseded other forms of on-site 

treatment including the “balance pond”; and 

 Off-site Landfill / Leachate collection and treatment.  

Historical Land-use 

A5.1.28 The detailed history of the site has been confirmed using previous reporting and anecdotal information, which is 

further supported by the review of Ordnance Survey historical mapping. Mapping was obtained through 

Groundsure Limited (2019). The observations of site and surrounding areas from the mapping is presented below 

in Table 5.1.3. 

Table 5.1.3: Review of the site history and surrounding area 

Site History (on-site) Surrounding Site History (off-site, within 500 m) 

1860s 

The IPM position occupies only the northern extent of 

the development area and is identified on the map as 

“Inverurie Paper Mill”. Apart from a farmstead labelled 

as “Mill of Thainston” adjacent areas are un-

developed. The Mill Lade appears to be present 

however the weir is situated further north than its 

current position and the Lade itself extends down the 

entire eastern periphery.  

A gas works and “gasometer” were mapped in the 

centre of the development area.  

The surrounding land use appears to be 

predominantly farmland with a few residential 

properties / farmsteads situated in various locations. 

The railway line is mapped ~150 metres west of the 

development area. 

1900s 

The IPM has undergone significant expansion, 

predominantly in the north of the development area 

and in the surrounding fields. 

An assortment of additional buildings are mapped to 

the west, along with an access track in a new 

location, which is lined with buildings.  

To the north, an area of “filter beds” is shown just 

west of the Mill Lade. 

A series of railway sidings were also constructed 

serving the IPM immediately north of the 

development area.  

1920s 

Addition of a few other buildings associated with the 

IPM in the far north of the Development area. The 

part of the Mill Lade which ran down the periphery of 

the IPM has been developed on. This would 

presumably have been infilled (Made Ground). 

The “gasometer” is no longer mapped. 

Additional residential dwellings are mapped to the 

west of the site.  

Further minor expansion of the IPM with construction 

of buildings immediately north of the development 

area. 

1960s 

Ponds, tanks and sludge beds are mapped in the 

north of the development area.  

The Mill Lade in the area south of where it was 

developed on in the 1920s is mapped as “disused”.  

Additional large buildings are mapped immediately 

north of the development area. A water tower and a 

tank are also now mapped. 

The filter beds are no longer mapped.  

Some large pits and ponds are shown ~300 m west 

of the development area.  

Site History (on-site) Surrounding Site History (off-site, within 500 m) 

1980s 

The buildings appear to have been demolished / 

amalgamated into a larger rectangular building 

(assumed to be the PM4). Additional ponds are 

mapped.   

Additional expansion north of the development area.  

The large pit to the west of the development area has 

expanded. Railway sidings are no longer shown.  

Development of a series of small buildings to the 

south of the development area (assumed to be the 

effluent treatment plant). 

1996 

No significant increase in the number of buildings. A 

tank farm as well as a chimney stack were mapped in 

the east of the development area.  

The Mill Lade marked as “disused” in the south of the 

development area is no longer shown and is 

assumed to have been infilled.  

Additional expansion to the north and the west of the 

development area including buildings, a sludge bed, 

tanks and an electrical substation. 

A number of tracks can be identified west of the PM4 

building with the Groundsure Report as well as 

previous reporting and anecdotal information 

suggesting this served as a landfill.  

2010-2018 

No significant change up until the removal of some of 

the buildings, including PM4.  

Continued minor expansion to the north of the 

development area. 

The Mill Lade north of the site is marked as “Canal 

Disused”.  

Source: Natural Power, Groundsure, Ordnance Survey 

A5.1.29 As described in Table 5.1.3, the IPM was developed prior to the publication of the first large scale map for the area 

in 1860 and underwent considerable expansion, particularly in the northern part and north of the development area 

up until the 1960s. After this the PM4 building was added in the centre and south of the development area. 

A5.1.30 The main potentially contaminative activities determined from the development history for the areas on-site are 

associated with the operation of the IPM including processing, storing and treating of materials such as tanks. 

Additional possible sources are related to the infilled ground, particularly around the Mill Lade.  

A5.1.31 Potentially contaminative off-site sources outside the development area are also related to the IPM, which 

extended in the land to the north. Potential sources are similar to those identified on-site including sludge ponds, 

filter beds, tanks etc. This is in addition to the identified railway sidings, sand pits and the landfill.  

Permits Incidents & Registrations 

A5.1.32 Information pertaining the licensed activities, including abstractions and discharges was requested from SEPA and 

was supplemented by details contained in the Groundsure Report.   

On-site 

Pollution Prevention & Control Permit 

A5.1.33 Operations at the site were authorised under the issue of a Pollution Prevention & Control (PPC) Permit from 

SEPA (Reference Number PPC/N/20007) under the PPC (Scotland) Regulations (1999, amended 2008). The 

operations qualified as a Part A process under 6.1 of schedule 1 of the PPC Act (1999).  

A5.1.34 The license permitted activities related to paper making or those directly supporting paper making. The permit was 

issued on 19th December 2003 and was amended in 2008 (PPC/N/200007/NV1) to accommodate for a small 

increase in aggregate input capacity from 170 to 176 MW.  



 
 

 

Thainstone Energy Park 

 A5.1-7 
Environmental Impact Assessment Report

                                           Appendix 5.1: Phase 1 Geo Environmental Report

A5.1.35 The requirements of the permit were to facilitate the protection of the environment from discharges to air and to 

water, namely the emissions associated with power generation and treated effluent to the River Don. A schedule 

of air and water quality monitoring is outlined in the permit including concomitant emission limit values. It should 

be noted that the permit did not authorise the emissions of pollutants to soil or groundwater. 

A5.1.36 The following pollutants have been identified from the inventory under Appendix 4, Table 4.2 as well as from the 

outlined activities under Schedule 1 of the PPC license; 

 Potentially toxic elements (PTEs) including iron, mercury, tin and cadmium; 

 Polychlorinated biphenyls (PCBs); 

 Hydrocarbons (and associated indicator compounds, benzene, toluene etc);  

 Solvents (volatile and semi-volatile organic compounds); 

 Acids and other industrial chemicals (sodium hydroxide, sodium sulphite, pentachlorophenol, hydrochloric 

acid, biocides, alkaline causticisers and dyestuffs).  

A5.1.37 Other listed substances which could result in some degree of environmental deprivation including brines, starch 

etc. The PPC permit was surrendered in March 2012. Previous reporting considered that as the surrender of the 

permit was successful, SEPA must therefore conclude the licensed IPM activities did not impact the water 

environment. A PPC permit application will be prepared following submission of the EIAR. 

A5.1.38 According to previous site investigation reporting and anecdotal information, 19 pollution incidents were recorded 

in the ISO14001 Environmental Management Archive with 5 of these recorded as potential sources of 

contamination. A review of this documents available in the Fairhurst (2017) report, indicates the nature of these 

incidents includes direct spillages of fuels and chemicals to soils as well as to the River Don through surface 

drainage; and spillages of pulp and dyes and other paper making chemicals. The Fairhurst (2017) report concluded 

in saying, “an investigation in 2011 did not highlight gross contamination associated with these incidents, and it is 

considered that such incidents would have resulted primarily in localised contamination events”.  

A5.1.39 A register was also kept of all the known locations where asbestos was situated within the IPM. A review of the 

register and accompanying layout plan (presented in Appendix D) indicates only three areas of known asbestos 

were situated within the Development area; 

 ID 20 – Deans steading roof. Cement roof sheeting containing asbestos; 

 ID21 Underground Duct at Gatehouse Asbestpos insulation on pipes; and 

 ID 35 – Asbestos roof sheeting of buffer tank [referred to elsewhere as the balance tank]. 

A5.1.40 According to the register, items 20 and 35 have been removed in the years 2012 and 2015 respectively. Item 21 

remains and will be removed by a licensed asbestos company during the construction phase of the project. The 

presenece of the asbestos in the duct will form one of the risks in the Project Risk Register handed over under the 

CDM Regulations on award of contract for the construction of the plant. 

Off-site 

A5.1.41 The landfill situated 150 m west of the development area which is identified in Table 5.1.2 was owned and managed 

by IPM and registered with SEPA (WML/N/20063) however, the waste type is unspecified. A review of the SEPA 

Waste Data Digest Catalogue (SEPA, 2005) indicates the landfill was still registered as of 2005, however aerial 

imagery from 2007 would suggest the landfill is disused and has been capped. A refuse tip was also mapped ~350 

m to the south west of the Development area, again this is now disused.  

A5.1.42 The Groundsure Report also identified several registered “Industrial Activities” immediately surrounding the 

development area, the majority of which were associated with the IPM. 

Hydrology, Geology & Hydrogeology 

Hydrology 

A5.1.43 The site is bound in the east by the River Don, which rises in the eastern Grampians near the Ladder Hills and 

flow south east to discharge into the North Sea at Aberdeen. Whilst there are no natural surface water channels 

located within the development area, a disused canal “The Mill Lade” is situated in the north east corner. The Mill 

Lade collects water from the Don at NJ776206, ~2 km to the north, and discharge back into the Don over a weir 

at NJ782191. 

Flooding 

A5.1.44 Flood risk at the site has been considered in detail within Chapter 5 as well as Technical Appendix 5.2. In summary, 

the main risks of flooding to the study area are associated with fluvial flooding from the River Don, which is situated 

adjacent to the eastern boundary. One small area of medium risk (1 in 20 year return period) exists around the 

Mill Lade in the north east of the site. Further details on management and mitigation are presented in the 

aforementioned Chapters and Technical Appendices.  

There is negligible risk coastal flooding, with a single small area of high risk pluvial flooding in the south of the 

study area.  

Geology 

A5.1.45 The British Geological Survey (BGS) Bedrock Map reveals the site is underlain by a solid geology comprising of 

Aberdeen Formation psammite and semi-pellite, metamorphic rocks dating from the Neoproterozoic (542-1000 

ma.). These rocks often contain subsidiary pelite and sporadic minor calcareous horizons with granite intrusions 

also noted in the wider area.  

A5.1.46 The BGS Superficial Map indicates that the solid bedrock is overland by alluvium comprising of clay, silt, sand and 

gravels. The far north of the Development area is underlain by river terrace deposits consisting of sands and 

gravels. It’s likely that glacio-fluvial deposits comprising of well sorted sequences of disaggregates sediments also 

mapped locally, may also be present. Made Ground was also identified at the site, and is discussed separately in 

Section 1.7. 

Faults & Linear Features 

A5.1.47 While no fault lines were mapped to be within the Development area, it’s possible that minor tectonic features such 

a small faults and fractures may be present.  

Geological Hazards 

Natural Hazards 

A5.1.48 No evidence of landslip was identified within the development area and the risks from natural hazards such as 

shrink swell, soluble rocks, collapsible or compressible rocks and running sand were low / negligible. The 

development area is also not within a Radon Affected Area.  

Anthropogenic Hazards 

A5.1.49 No evidence of historic mining, coal mining or non-coal mining activities were identified within the development 

area. A Preliminary UXO Report identified the risks of potential UXOs within the development area as Negligible. 

A5.1.50 As previously identified in Table 5.1.2, a number of open-cast sand and gravel pits were situated within 1 km of 

the site however none were within the development area. A review of contemporary mapping and aerial imagery 

infers that of those pits identified, extraction has ceased and the areas re-vegetated.  

A5.1.51 Made Ground was also identified at the site however, this is discussed separately in Section 1.7. 
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Hydrogeology 

Aquifer Characteristics 

A5.1.52 The Argyll Group metamorphic psammite and semi-pellite rocks are compact and crystalline, and as such are 

classified as low productivity aquifers with water transmission constrained to near surface weathered zones, 

fractures and other discontinuities (BGS, 2011).  

A5.1.53 The Lower Don Valley Sand and Gravel Aquifer which overlies the bedrock is derived from quaternary alluvium, 

river terrace and glacio-fluvial deposition with sediments ranging from sand and silt through to cobble grade. The 

potential of these deposits varies according to thickness of saturated material however yields have been noted up 

to 10L/s to 15L/s.  

Groundwater Vulnerability 

A5.1.54 On account of the low permeability of the underlying bedrock and limited extent of the superficial aquifer (which is 

potentially permeable), the groundwater is classified as being vulnerable to pollution from contaminants not readily 

absorbed or transformed.  

Groundwater Abstractions 

A5.1.55 Consultation was made with the Aberdeenshire Council and SEPA concerning on-site / nearby private water supply 

(PWS) abstractions which was subsequently corroborated with Drinking Water Quality Regulator (2020) records. 

No active groundwater abstractions were identified within 500 m of the development area boundary. Impacts to 

PWS have been more formally assessed in Chapter 5 Geology, Hydrology and Hydrogeology.  

Previous Site Investigation Findings 

A5.1.56 Details of the phasing of previous site investigation undertaken at the IPM are outlined in Table 5.1.1. This section 

presents the result of the intrusive site investigation elements for the development area. Intrusive methods included 

the advancement of boreholes and trial pits as well as chemical soil, groundwater and ground gas analytical 

analysis.  

A5.1.57 The most recent and extensive intrusive site investigation information available for the Development area is that 

of the ERS (managed by Fairhurst) Due Diligence Ground Investigation completed in October 2011. This 

investigation comprised the advancement of a series of boreholes and trial pits, a number of which were positioned 

within the development area. Of these, thirteen were cable percussion borehole type (max. depth ~6 m), three 

were machine excavator trial pits (max. depth ~3 m) and one rotary borehole (max. depth ~20 m). The boreholes 

and trip pits were strategically placed to target areas of potential contamination arising from the site history. A 

summary of the encountered stratum is presented below in Table 5.1.4.  

 

Table 5.1.4: Summary of identified geological stratum beneath the Development area 

Stratum Depth Encountered (m bgl) Thickness (m) 

Made Ground 0.0 to 4.3 Av. 1.9 (min 0.1 to max 4.3) 

Granular deposits 0.1 to 18.7 Av. 4.1 (min 0.6 to max 18.7) 

Weathered bedrock 18.7 - 

Source: Information taken from ERS (2011) Report. Boreholes used in the assessment include CPBH5, CPBH9, CPBH10, CPBH11, CPBH18, 
CPBH22A, CPBH23, CPBH24, CPBH24A, CPBH28, CPBH31, CPBH32, CPBH32A, CPBH33, CPBH34, CPBH35, RBH18, TP13, TP14, 
TP17. Thickness depths do not include those values where intrusive methods only partially penetrated the stratum.  

A5.1.58 As indicated in Table 5.1.4, only one borehole within the development area was advanced to the bedrock, which 

encountered thickly bedded dark grey granitic gneiss, which was weathered with iron oxidation within planar sub-

vertical fractures. Overlying the bedrock and encountered more extensively were superficial deposits comprising 

of variably packed brown granular sands, gravels and silts. The deposits were dominated by gravels, which 

exhibited a variety of bedding structures, grading and sorting and were generally of mixed lithology. 

Made Ground 

A5.1.59 As well as virgin superficial deposits, Made Ground was also identified extensively across the development area 

ranging in thickness from 0.1 m to a maximum of 4.3 m. The material encountered comprised of reworked 

superficial sediments such as sands, silts, gravels and cobbles, some of which contained lithologies of local 

provenance such as granite and gneiss, as well as artificial fill including crushed concrete, ash, clinker and brick 

fragments. Analytical testing was also undertaken during the investigation from various horizons within some of 

the boreholes and trial pits, with samples analysed for 169 determinants including potentially toxic elements (PTEs) 

(arsenic, lead, chromium, cadmium, zinc), Polyclic Aromatic Hydrocarbons (PAHs) (benzo[a]pyrene among 

others), Petroleum Hydrocarbons (TPH) (including indicator compounds such as benzene, toluene and xylenes), 

sulphate, Polychlorinated Biphenyls (PCBs), industrial solvents, pH and Asbestos. The results are summarised 

below in Table 5.1.2. Values were also screened against a generic assessment criteria (GAC) based on a 

commercial end use. Copies of the laboratory analysis certificates are available in the ERS (2011) report. 

A5.1.60 The results indicated that only asbestos was identified to exceed the GAC with all other detected determinants 

being below the commercial land use scenario screening criterium. Asbestos was identified within the Made 

Ground between 0.5 m and 2.5 m in CPBH26, situated in the central and eastern part of the Development area, 

roughly 50 m east of the former PM4 building. Asbestos was also identified at 0.5 m bgl in CPBH35, which is 

situated immediately north of the development area. 

Table 5.1.5: Comparison of soil samples collected within the development area against a GAC for 
commercial land use.  

ID GAC 

Exceed

-ance? 

Details or exceedance / potentially contaminative conditions 

CPBH5 - No sample data available 

CPBH9 - No sample data available 

CPBH10 No No determinant exceedances of the GAC 

CPBH11 No No determinant exceedances of the GAC 

CPBH18 No No determinant exceedances of the GAC 

Lead* and Sulphate were below the GAC but noted to be elevated to 700-790 mg/kg and 

1600 mg/kg respectively at 0.5 to 2.0 m bgl. 

PAHs** were below the GAC screening value but PAH16 values comparatively elevated at 

6.2 mg/kg at 0.5 m bgl. 

CPBH22 - No sample data available. 

CPBH23 No No determinant exceedances of the GAC. 

Sulphate noted to be elevated to 650 mg/kg at 0.2 m bgl. 

CPBH24  No determinant exceedances of the GAC 

PAHs were below the GAC but PAH16 values were comparatively elevated at 4.1 mg/kg at 

0.5 m bgl.  

Low concentrations of PCBs*** (0.1µg/kg) were also identified at 0.5 m. 

CPBH25 - No sample data available 

CPBH26 Yes Asbestos (amosite, chrysotile & crocidolite) detected at 1.6, 2.0 and 2.5 m bgl. 

No other determinant exceeded the GAC. 

PAHs were below the GAC but PAH16 values elevated at 39 mg/kg also at 2.0m bgl. 
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ID GAC 

Exceed

-ance? 

Details or exceedance / potentially contaminative conditions 

PCBs were also identified (EU-7 total 6.35µg/mg) at 1.6 m bgl (no current GAC for PCBs). 

Low concentrations of SVOCs (2-Methylnaphthalene, Carbazole & Toluene) were also 

identified at 0.5 m bgl.  

CPBH27 - No sample data available 

CPBH28 No No determinant exceedances of the GAC 

CPBH29 - No sample data available 

CPBH31 No No determinant exceedances of the GAC 

CPBH32 No No determinant exceedances of the GAC 

PAHs were below the GAC but PAH16 comparatively elevated at 4.9 mg/kg at 0.5 m bgl. 

TP13 No No determinant exceedances of the GAC  

Low concentrations of PCBs (0.16µg/kg) were also identified at 1.0 m bgl (no current GAC 

for PCBs). 

TP14 - No sample data available 

TP15 No No determinant exceedances of the GAC 

*There is no active GAC screening value for Lead. 

**PAH compounds screened individually.  

***There is no active GAC screening value for PCBs congeners. 

Soil Organic Matter (SOM) content was noted to vary between <1 and 3% as determined analytically during the investigation.  

Source: ERS (2011). GAC taken for a Commercial Scenario from Nathnail et al. (2015), DEFRA (2015) C4SLs & BRE (2005). 

A5.1.61 Although determinant concentrations did not exceed the GAC for a commercial scenario (with the exception of 

asbestos) elevated values of other CoPC were identified within the Made Ground and are summarised below; 

 PAHs – elevated PAH congeners identified including benzo(a)pyrene, fluoranthene, benzo(b)fluoranthene and 

less frequently naphthalene. These were detected between 0.5 and 2.0 m bgl with highest concentrations 

identified at CPBH26; 

 Lead – elevated concentrations of Lead were detected in CPBH18 at 0.5 m bgl, which is situated ~100 m south 

of CPBH 26. Whilst there is no GAC for Lead following the withdrawal of the former 450 mg/kg SGV, 

comparison of the detected values with DEFRA (2015) Category 4 Screening Levels (C4SLs) value for low 

level of toxicological concern (LLTC) (2,300 mg/kg) shows no exceedance under a commercial scenario; 

 Sulphate – elevated concentrations were identified at 0.2 m bgl at CPBH23 and 0.5 m bgl at CPBH18. While 

elevated sulphate does not necessarily indicate a risk to human health, it can increase the vulnerability of 

concrete foundations to chemical attack (BRE, 2005); 

 PCBs – marginally elevated concentrations were identified at CPBH24, CPBH26 and TP13. Whilst there are 

no published GAC screening values for PCBs, even the highest concentrations identified at CPBH26 were 

well below published hazardous waste classification values (EU-7 <~50 mg/kg, no individual indicator-PCB 

congeners over 10 mg/kg) (SEPA et al. 2015);  

 Hydrocarbons - low concentrations of SVOCs, specifically 2-Methylnaphthalene and Carbazole, were identified 

at 0.5 m bgl at CPBH 26. Whilst there is no GAC specific screening values for these, concentrations were noted to 

be only just above the lower limit of detection (2.3 & 1.2 mg/kg respectively). Low concentrations of Toluene (6µg/mg) 

were also identified at CPBH26. Again, this value is significantly below the GAC screening value.   

Groundwater & Ground Gas 

A5.1.62 Groundwater and ground gas monitoring data was available for a short period in 2009-10 and then again following 

the ERS investigation in 2011. Groundwater monitoring indicated that groundwater elevation is 2.05 – 3.82 m bgl 

(48.56 – 49.9 m above Ordnance Datum [AOD]) with the hydraulic gradient being towards the River Don, which 

previous reporting indicated it is likely to be hydraulically connected with. 

A5.1.63 A summary of the groundwater and ground gas results for the 2009-10 period indicate that only two monitoring 

wells were situated within the development area (on the southern boundary by “deans steading” with the other 

adjacent to “balance tank” by the PM4 building) with monitoring identifying a range or organic and inorganic 

contaminants including some in free product phase (DNAPL) form. Named contaminants included CH4 (1.5%v/v), 

limited CO2, as well as dissolved CoPC including PTEs, cyclohexane, hexane, isopropyl ether and 

dichloromethane.  

A5.1.64 Groundwater and ground gas was subsequently re-sampled following the ERS investigation in 2011, with 

groundwater identified in the majority of boreholes and also in some trial pits. Of the boreholes with monitoring 

infrastructure installed, the following are situated within the development area; RBH18, CPBH05 (situated close to 

Deans Steading), CPBH10 (situated close to the balance tank), CPBH18, CPBH22 to CPBH26, CPBH29, CPBH31 

and CPBH32. It was noted that during advancement, water strike and resting water head depths remained 

generally consistent. According to the purging records provided in the ERS (2011) report, no visual or olfactory 

evidence of contamination was identified during the sampling. 

A5.1.65 The results of the ground gas monitoring undertaken by ERS (2011) did not identify the presence of volatile gases 

such as CH4 or H2S in any of the monitoring locations (including CPBH10), with CO2 being generally <1-4.6% v/v. 

As CH4 and H2S weren’t identified no further assessment is required. For CO2, to provide a conservative 

assessment a value of 4.6% has been combined with the flow rate in accordance with CIRIA C665 (2007) in 

determining the gas screening value (GSV) of 4.6e-4 which classifies the development area as Characteristic 

Situation 1 ‘Very Low Risk’ and is considered to be a typical scenario for natural soil, with low organic content and 

‘typical’ Made Ground. 

A5.1.66 The results of water quality monitoring from within the groundwater is presented in Table 5.1.6. Samples were 

assessed for 178 determinants including PTEs (arsenic, lead, chromium, cadmium, zinc), PAHs (benzo[a]pyrene 

among others), TPH (including indicator compounds such as benzene, toluene and xylenes), sulphate, PCBs, 

industrial solvents, pH and cyanide.  

A5.1.67 To provide context to the samples collected, determinant concentrations have been compared to environmental 

quality standards derived from SEPA (2014); WAT-PS-10-01: Assigning Groundwater Assessment Criteria for 

Pollutant Inputs as well as CL:AIRE (2017). 

 

Table 5.1.6: Comparison of groundwater sample results collected within the development area against a 
GAC. 

ID GAC 

Exceedance? 
Details or exceedance / potentially contaminative conditions 

RBH18 No No determinant exceedances of the GAC 

CPBH05 Yes Lead (33µg/L)exceeded the GAC 

CPBH10 Yes Arsenic (11µg/L) exceeded the GAC 

CPBH18 Yes Lead (36µg/L)exceeded the GAC 

CPBH22 No No determinant exceedances of the GAC 

CPBH23 No No determinant exceedances of the GAC 
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ID GAC 

Exceedance? 
Details or exceedance / potentially contaminative conditions 

CPBH24 No No determinant exceedances of the GAC 

CPBH25 No No determinant exceedances of the GAC 

CPBH26 No No determinant exceedances of the GAC 

CPBH29 Yes Lead (160µg/L), Chromium (62µg/L) and Chloroform (2µg/L) exceeded the GAC 

CPBH31 No No determinant exceedances of the GAC 

CPBH32 No No determinant exceedances of the GAC 

Source: ERS (2011). GAC taken from SEPA (2014) & CL:AIRE (2017) 

A5.1.68 As identified within Table 5.1.6, the majority of monitoring locations demonstrated constituent chemical 

concentrations below the GAC with the exception of CPBH05, CPBH10, CPBH18 and CPBH29 which indicated 

marginal exceedances of PTEs (As, Cr & Pb), with CPBH29 also identifying low concentrations of Chloroform. 

Monitoring results from boreholes for the wider IPM site, outside of the Development area identifies similarly 

elevated concentrations of dissolved PTEs, which considering these were noted to be almost absent from 

boreholes installed into the deeper superficial deposits / bedrock (i.e. RBH18), its likely they have been derived 

from the Made Ground and other infill deposits. Furthermore, sulphate was noted to be present in the majority of 

samples obtained along with pH being generally neutral, suggesting increased PTE availability arising reducing 

conditions is unlikely.  

A5.1.69 Monitoring undertaken by ERS (2011) did not identify any of the volatile or chlorinated solvents (DNAPLs) identified 

as part of the monitoring in 2009-10.  

A5.1.70 The lower limit for laboratory detection for dichloromethane was reported as <50µg/L, which exceeds the GAC 

value of 5µg/L. However, as results were consistently at the limit for laboratory detection across all samples and 

other volatile organics were almost entirely absent, it is assumed that this exceedance is not significant.  

Review of geo-environmental risk 

Introduction 

A5.1.71 Risk from contamination is assessed by consideration of possible linkages between contaminant sources and 

potential receptors which could be harmed or polluted. The key aspect of the framework is the development of a 

Conceptual Site Model (CSM) which illustrates the spatial interaction between the potential sources and receptors 

within the development area. Full details on the legislative context and methodologies used in this assessment, 

including risk ratings and definitions are presented in Appendix E. 

Conceptual Site Model 

A5.1.72 For a risk of pollution or environmental harm to occur as a result of ground contamination, all of the following 

elements must be present:  

 A source, i.e., a substance that is capable of causing pollution or harm; 

 A pathway, i.e., a route by which the contaminant can reach the receptor; and 

 A receptor, i.e., something which could be adversely affected by the contaminant. 

A5.1.73 If one of these elements is absent there can be no significant risk. If all are present then the magnitude of the risk 

is a function of the magnitude and mobility of the source, the sensitivity of the receptor and the nature of the 

migration pathway. 

A5.1.74 The information reviewed in Sections 1.2 to 1.7 of this report have provided good coverage of the development 

area whilst targeting the main potentially contaminative land-uses and former activities.  

A5.1.75 Based on the information presented, the following potential sources, pathways and receptors have been identified. 

Potential Sources 

  (S1) – Infilled / Made Ground: Asbestos containing materials were identified east of the former PM4 building 

in the Made Ground and may be presented more widely across the site. Marginally elevated and potentially 

harmful concentrations of inorganic PTEs, PAHs, PCBs have also been identified in the Made Ground. 

Anecdotal and historical mapping also suggests that areas of infilled ground exist across the development 

area, particularly east of the PM4 where the lower section of the Mill Lade was infilled; 

 (S2) – Chemical / Fuel Oil / Paper Making Product Spillages: Whilst no recent evidence has been identified 

during intrusive site investigation, it’s possible that leaks from ASTs, the chemical production plant or electrical 

transformers as well as spillages arising from pollution incidents may have resulted in acute soil contamination. 

This would be typified by elevated CoPCs including inorganic PTEs, Petroleum Hydrocarbons, VOCs, SVOCs 

(including DNAPLs) and PCBs. Risk are also posed from unknown sources within the development area but 

also from off-site locations, situated within the wider IPM complex; 

 (S3) – Groundwater: Inorganics (Arsenic, Lead, Chromium) as well as chlorinated hydrocarbons (Chloroform) 

situated within the shallow groundwater in the central and eastern sector of the development area. Isolated / 

diffuse plumes of groundwater contamination as yet undiscovered may also be present around any unidentified 

acute soil contamination. 

 (S4) – Ground Gas: Low concentration of ground gas (CO2) were also identified, however development area 

considered to be at very low risk. 

A5.1.76 Potential sources of contamination associated with the existing stockpiles, COSHH cabinets and other materials 

currently stored within the development area have not been considered as part of this assessment as it is 

understood these will be removed by the previous landowner prior to construction.  

Potential Pathways 

 Exposure Pathways (human health): 

– (P1) - Direct contact, inhalation & ingestion of dust: construction workers have the potential to come 

into direct contact with soil and groundwater during enabling works and construction activities. 

Opportunities for future site users to come into direct contact will be constrained to soft landscaping areas 

only, as hardstanding will remove exposure pathway. Current future and adjacent site users may also be 

affected; and 

– (P2) – Accumulation / Inhalation of volatiles: Volatiles and ground gas may accumulate in indoor air 

spaces. Although generally absent from soils, very limited evidence of SVOCs were identified in soils and 

chlorinated organics and PTEs were identified within groundwater.  

 Migration Pathways: 

– (P3) - Leaching to groundwater: Apart from at CPBH18, evidence of high soil CoPC concentration 

corresponding to elevated CoPC in the groundwater was limited. Much of the site is covered by 

hardstanding, which will continue to be the case following development and therefore vertical leaching will 

only occur in areas of soft landscaping; and 

– (P4) - Migration of groundwater to surface waters: Due to the proximity of the groundwater to the River 

Don, opportunities for attenuation including dilution, dispersion and degradation are reduced. However, 

given the flow volume of the River Don and limited evidence of contamination on-site there is increased 

potential for mass dilution before impacts are realised. 

 (P5) Damage to buildings & structures through direct contact: Aggressive ground conditions (sulphate) 

could be in direct contact with buried construction materials including foundations and water supply pipes. 

A5.1.77 The most significant exposure routes under a commercial land use scenario for the CoPCs identified in Section 

1.7 have been summarised below in Table 5.1.7, 



 
 

 

Thainstone Energy Park 

 A5.1-11 
Environmental Impact Assessment Report

                                           Appendix 5.1: Phase 1 Geo Environmental Report

Table 5.1.7: Significant exposure routes for the CoPCs identified in the Development area. 

CoPC Significant Exposure Route Source 

Asbestos Inhalation of dust particles HSE (1996) 

Lead Inhalation / Ingestion of soil & dust particles SP1010 (DEFRA, 2014) 

Arsenic Inhalation / Ingestion of soil & dust particles LQM (Nathanail et al. 2015) 

Chromium Inhalation / Ingestion of soil & dust particles LQM (Nathanail et al. 2015) 

PAHs Inhalation / Ingestion of soil & dust particles LQM (Nathanail et al. 2015) 

PCBs Inhalation / Ingestion of soil & dust particles WHO (2003) 

Chloroform (VOCs) Inhalation of vapours LQM (Nathanail et al. 2015) 

Sulphate Direct contact BRE (2005) 

Source: Various, in text. 

Potential Receptors 

 Human health: 

– (HH1) - On-site construction workers: Excavation of subsoils for levelling / foundation installation 

purposes during the construction of the development could arise in increased direct exposure of workers 

(dermal contact, particle ingestion of contaminated soil and dust as well as smaller but potentially present 

exposure through the inhalation of volatiles) from CoPC including asbestos;  

– (HH2) - Future site users: The proposed development plans comprise the arrangement of hardstanding 

/ hard core and as such opportunities for direct exposure (dermal contact, particle ingestion of 

contaminated soil and dust) will be reduced but may still be present, particular in areas of soft landscaping. 

Inhalation of ground gas or volatile hydrocarbons must also be considered; and 

– (HH3) – Current and future adjacent site users: Commercial site users adjacent to the development 

area. 

 Controlled waters: 

– (CW1) – Surface waters: River Don & Mill Lade; and 

– (CW2) – Groundwater: The underlying Lower Don Valley Sand and Gravel Aquifer is vulnerable to 

pollution but is of limited potential resource value. Previous investigation indicates a hydraulic connection 

between the River Don and shallow groundwater. No groundwater abstractions for public / PWS or 

commercial use. 

 Buildings & Structures: 

– (BS1) – Foundations, buried services including water supply pipes: Degradation of buried 

construction materials as a result of direct contact with aggressive ground conditions. 

Assessment of Pollutant Linkages 

A5.1.78 Potential pollutant linkages are identified using the source-pathway-receptor framework details outlined above. An 

assessment of the potential significance of each linkage is then made by consideration of the likely magnitude and 

mobility of the source, the sensitivity of the receptor and nature of the migration / exposure pathways. 

A5.1.79 The assessment is presented in Table 5.1.8. 

Summary 

Human Health 

A5.1.80 Moderate to Low risks were identified for human health arising from asbestos as well as other more marginally 

elevated CoPC including PTEs and PCBs within Made Ground east of the former PM4. The most vulnerable 

human health receptors were considered to be on-site construction workers who could be exposed via inhalation 

/ ingestion of contaminated dust during the excavation and handling of Made Ground.  

Controlled Waters 

A5.1.81 A Moderate to Low risk was identified for Controlled Waters arising from marginally elevated CoPC situated within 

the groundwater, The groundwater itself is of low resource potential. It should be noted that SEPA accepted the 

surrender of the PPC in 2009, and must therefore consider there is not a significant risk to the water environment. 

A5.1.82 It is envisaged that additional assessment may be undertaken to inform a site condition baseline report, which will 

be prepared in support of the new PPC License for the proposed EfW facility.  

Structures 

A5.1.83 A Moderate / Low risk was identified for buildings and structures, specifically foundations and buried services 

(including water supply pipes) arising from degradation through direct contact with aggressive ground conditions.  

Appropriate management and mitigation measures are outlined in Section 1.9 and 1.10. 
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Table 5.1.8: Qualitative Risk Assessment 

Hazard / Pollutant (Source) Pathway Receptor Potential 

Severity 

Potential 

Probability 

Level of Risk Comments / Recommendations 

Human Health Impacts 

S1 – East and South of PM4 - Made Ground 

containing Asbestos as well as inorganic PTEs, 

PAHs, PCBs 

P1 Inhalation / Ingestion of 

soil & dust particles and 

direct contact 

HH1 On-site construction 

workers 

Medium Likely Moderate Health and safety of construction workers should be managed and mitigated through CDM during 

groundworks and material handling. 

If further volumes of Asbestos / evidence of contamination are identified specialist handling and 

disposal will be required.   

HH2 Future site users Medium Low 

Likelihood 

Moderate / 

Low Risk 

Pathways broken by occurrence of hard standing across the site 

Soft landscaping areas must be capped cleanly to break pollutant linkages.  

HH3 Current and future 

adjacent site users 

Medium Low 

Likelihood 

Moderate / 

Low Risk 

Good construction practices should be employed through CDM as well as duty of care to minimise 

any off-site effects and should include wheel washing and dust suppression where deemed 

appropriate 

P2 Accumulation / 

Inhalation of volatiles 

HH1 On-site construction 

workers 

Severe Unlikely Moderate / 

Low Risk 

Very limited evidence for the presence of volatile CoPCs 

Any potential pathways broken by occurrence of hard standing across the site 

Soft landscaping areas must be capped cleanly to break pollutant linkages. HH2 Future site users Severe Unlikely Moderate / 

Low Risk 

P5 Damage to buildings 

and buried structures 

BS1 Foundations, buried 

services including water 

supply pipes 

Mild Likely Moderate / 

Low Risk 

Aggressive ground conditions were identified.  

Concrete and pipe design specifications to be confirmed through further assessment. 

S2 – Site Wide – Made Ground containing 

undiscovered acute contamination including 

Asbestos, PTEs, Petroleum Hydrocarbons, 

VOCs, SVOCs (including DNAPLs) and PCBs. 

Also includes “off-site” contaminants situated in 

subsoils surrounding the Development area. 

P1 Inhalation / Ingestion of 

soil & dust particles and 

direct contact 

HH1 On-site construction 

workers 

Medium Low 

Likelihood 

Moderate / 

Low Risk 

No evidence of acute contamination identified through intrusive investigation.   

Health and safety of construction workers should be managed and mitigated through CDM during 

groundworks and material handling. 

If further evidence of contamination are identified specialist handling and disposal will be required. 

HH2 Future site users Medium Unlikely Low Risk No evidence of acute contamination identified through intrusive investigation.   

Pathways broken by occurrence of hard standing across the site 

Soft landscaping areas must be capped cleanly to break pollutant linkages. 

HH3 Current and future 

adjacent site users 

Medium Unlikely Low Risk No evidence of acute contamination identified through intrusive investigation.   

Good construction practices should be employed through CDM as well as duty of care to minimise 

any off-site effects. 

P2 Accumulation / 

Inhalation of volatiles 

HH1 On-site construction 

workers 

Severe Unlikely Moderate / 

Low Risk 

No evidence for the presence of volatile CoPCs away from those previously identified. 

Any potential pathways broken by occurrence of hard standing across the site 

Soft landscaping areas must be capped cleanly to break pollutant linkages HH2 Future site users Severe Unlikely Moderate / 

Low Risk 

P5 Damage to buildings 

and buried structures 

BS1 Foundations, buried 

services including water 

supply pipes 

Mild Low 

Likelihood 

Low Risk Aggressive ground conditions were identified.  

Concrete and pipe design specifications to be confirmed through further assessment. 

Controlled Water Impacts 

S3 – East & South of PM4 as well as Site Wide 

– Groundwater containing inorganics (Arsenic, 

Lead, Chromium) and chlorinated 

hydrocarbons (Chloroform) 

P3 Leaching to 

groundwater 

CW2 Groundwater Minor Likely Low Risk Determinant concentrations of dissolved CoPCs only marginally exceeded the groundwater GAC, 

however the aquifer underlying the site  is of low resource potential. 

Addition of concrete hardstanding, roofs with SUDs drainage systems and surface water 

management measures (i.e. SUDs pond) will limit and constrain widespread opportunities for 

infiltration and potential mobilisation of CoPC.   
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Hazard / Pollutant (Source) Pathway Receptor Potential 

Severity 

Potential 

Probability 

Level of Risk Comments / Recommendations 

P4 Migration of 

groundwater to surface 

waters 

CW1 Surface waters Mild Likely Moderate / 

Low Risk 

Determinant concentrations of dissolved CoPCs only marginally exceeded the groundwater GAC. 

Addition of concrete hardstanding, roofs with SUDs drainage systems and surface water 

management measures (i.e. SUDs pond) will limit and constrain widespread opportunities for 

infiltration and therefore leaching. 

SEPA accepted the surrender of the PPC and must therefore consider there is not a significant 

risk to the water environment. 

Ground Gas Impacts 

S4 – Site Wide - Ground Gas (CO2) P2 Accumulation  / 

Inhalation of volatiles 

HH1 On-site construction 

workers 

Severe Unlikely Moderate / 

Low Risk 

Site classified as characteristic Situation 1 ‘Very Low Risk’ and is considered to be a typical 

scenario for natural soil, with low organic content and ‘typical’ Made Ground. No gas protection 

measures will be required other than those embedded within a typical construction design of a 

commercial / industrial complex.  
HH2 Future site users Severe Unlikely Moderate / 

Low Risk 
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Conclusion 

A5.1.84 This Phase 1 Geo-environmental Report has been prepared in support of the EIAR, in relation to the proposed Energy 

from Waste Plant near Inverurie. The proposed development area for the EfW plant is situated within the Kirkwood 

Commercial Park, Port Elphinstone and formed part of the footprint for the IPM, which was in operation between 1852 

and 2009. 

A5.1.85 Several phases of intrusive site investigation have been undertaken within the development area, with the most notable 

being undertaken by ERS in 2011. A review of the desktop information obtained through historical and anecdotal sources, 

combined with the result of intrusive investigation have indicated that a number of pollutant linkages may exist as a result 

of the history of the site and are summarised below as follows: 

 Made Ground containing asbestos, as well as marginally elevated concentrations of inorganic potentially toxic 

elements (Arsenic, Lead, etc) and PCBs were identified in the north and east of the former PM4 building. Only 

Asbestos exceeded the human health exposure GAC for a commercial land use scenario; 

 Deposits of Made Ground across the wider development area and immediately off-site within the surrounding (former) 

IPM complex could contain acute / discrete contamination arising from infilled ground or pollution incidents. It is 

highlighted that site investigation within the Development area and in the surrounding IPM complex did not identify 

any ground conditions pertaining to this; 

 Whilst the underlying bedrock is likely to be almost devoid of groundwater, the overlying Lower Don Sand and Gravel 

Aquifer which through site investigation was noted to comprise of unconsolidated gravels, sands and silts, does 

transmit groundwater. The water table is situated ~2 to 5 m bgl and according to previous investigations is 

hydraulically connected to the nearby River Don. Groundwater quality monitoring in 2009-2010 identified a range or 

organic and inorganic contaminants including free product phase (DNAPL). However subsequent and more extensive 

monitoring in 2011 only identified inorganics (Arsenic, Lead, Chromium) as well as a single occurrence of chlorinated 

hydrocarbons (Chloroform). These were all situated within the shallow groundwater in the central and eastern sector 

of the development area north and east of the former PM4 building; 

 Aggressive ground conditions arising from soil sulphate could render buried structures such as foundations and water 

supply pipes prone to attack; and 

 A review of ground gas monitoring information classified the development area as characteristic Situation 1 ‘Very 

Low Risk’ and is considered to be a typical scenario for natural soil, with low organic content and ‘typical’ Made 

Ground. 

A5.1.86 Overall it is concluded that this and previous investigations have not identified any significant contamination within the 

development area, and that identified risks to human health, controlled waters and buildings & structures can be 

effectively managed through embedded mitigation as part of the design. These are outlined in Section 1.10. 

PROPOSED MITIGATION 

 During construction (or any future site investigation), risks arising from CoPC in Made Ground will be effectively 

managed through CDM practices such as risk identification and assessment, toolbox talks, appropriate use of PPE 

etc. A management plan will be in place prior to works to ensure an effective response in the event unexpected 

contamination is discovered;  

 The presence of buildings and hardstanding will effectively manage and isolate any human health risks once the 

proposed development has been constructed. Foundations are hardstanding will break any human health exposure 

pathways negating any residual risk; 

 Areas of soft landscaping in the east, north and south of the development area will be designed with adequate capping 

material to remove risks to human health arising from asbestos as well as other CoPCs within underlying Made 

Ground. The capping specification will be suitable for a public open space, comprising of either ~450 mm thickness 

(300 mm of clean stone, overlain by 150 mm clean imported topsoil) or a geotextile membrane overlain by 150 mm 

of topsoil. As public access to the entire will be limited, this would constitute a conservative approach. The final design 

may need to be informed through site investigation and should be approved by an engineer; 

 An additional phase of site investigation purely for geotechnical design purposes will be undertaken within the 

development area. The primary objectives of this investigation will be to identify: 

– Engineering properties of the Made Ground and underlying superficial deposits; 

– Suitability of the remaining areas of concrete hardstanding and foundation for re-use and integration within the 

current development proposals; 

– Properties of the shallow groundwater, which must be quantified owing to the potential for de-watering during 

foundation excavation; 

– Positioning of any historic / buried infrastructure or subsurface voids / infilled ground (i.e. Mill Lade); 

 In the event that large quantities of material must be removed from site, a Material Management Plan could be 

prepared to reduce the generation of waste and encourage the re-use of material on-site (where possible); and 

 As the development area is classifies as Characteristic Situation 1 ‘Very Low Risk’ no gas protection measures will 

be required other than those embedded within a typical construction design of a commercial / industrial complex.  
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