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7 Geology, Soils and Contaminated Land 

7.1 Introduction 
This chapter considers the impacts of the development on geological resources and soils and effects 
resulting from the presence of potentially contaminated land.  The baseline geological resource and 
existing features of note are described.   Mitigation measures to reduce negative impacts are set out 
and residual impacts assessed.  Contaminant materials encountered during construction may represent 
a risk of pollution to subsurface soil and impact upon the health and safety of construction personnel 
and the general public.  Areas of potentially contaminated land are identified based on historical data. 
 

7.2 Approach 
The approach to the assessment has been a desk-based study of data currently available from a range 
of sources. 
 
The principal source of information on geology and soils has been the report prepared by Mott 
MacDonald: Geotechnical Desk Study, Feb 2003.  This report provides a comprehensive review of, 
and references, the following sources: 
 

• Landmark Information Service: “Envirocheck Report on North Edinburgh Rapid Transit 
Scheme” (Ref. 160723-1-1 and 161207-1-3), Landmark Information Group Ltd; 

• British Geological Survey (BGS): “Geological Summary Site Report” (Ref. EE02_0753, 20th 
August 2002); 

• BGS: “Geological Maps – Sheet 32 of Edinburgh” (1967, combined solid and drift edition) 
1:63,360; 

• BGS: “Geological Maps – Sheet NT 27 NE, NW, SW” (1998, drift edition) 1:10,000; 
• BGS: “Geological Maps – Sheet NT 27 SE and SW” (1965, combined solid and drift edition) 

1:10,560; 
• BGS: “Geological Maps - Sheet NT 27 SE and SW” (1973, drift thickness) 1:10,560. 
 

The principal source of information on contaminated land used has been a report by the City of 
Edinburgh Council, Environmental and Consumer Services dated 12th September 2003 produced for 
ERM (1).  This report summarises the extensive data held by CEC on historical land uses and historical 
maps. 
 

7.3 Impacts on Geological Resources 

7.3.1 Baseline 
Glacial or raised marine deposits with areas of made ground underlie the route.  The underlying 
bedrock comprises sedimentary rocks consisting of mudstone, siltstone, sandstone and occasional thin 
limestones and coal seams, all of Carboniferous age.   
 
Superficial Deposits 
 

Superficial geological deposits of the area, as described by BGS, indicate that the route is principally 
underlain by glacial till (boulder clay).  Irregular bands or lenses of sand and gravel may occur within 
 
(1) The City of Edinburgh Council Environmental and Consumer Services (2003) Edinburgh Tram Line One: Data on Potentially Contaminative Land Uses. 
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the till.  The top metre or so of the till is commonly weathered, siltier and somewhat softer than the 
remainder. 

Raised marine deposits are found within the northern area of the route.  They are predominantly sand 
and gravel with subordinate silt and clay layers/bands, resting on glacial till (boulder clay) or 
rockhead.  The underlying superficial deposits are probably of marine origin, consisting largely of silt, 
sand and gravel with subordinate mud. 

Bedrock 

The BGS’s Geological Summary Site Report has identified bedrock underlying the route as belonging 
to the lower, middle and upper part of the Gullane formation of the Carboniferous age.  The upper and 
lower part of Gullane formation consists of grey mudstones and siltstones with interbedded 
sandstones; with no known coals or limestones.  The middle part of the Gullane formation consists of 
grey mudstone and siltstone with interbedded sandstones.  A thin limestone and two coal seams are 
known to be locally present in this part of the sequence. 

Mining 

A BGS search of their mine plan catalogues and data has revealed no record of any quarrying or 
former mining of minerals along the proposed route or the depot area, although the presence of 
unrecorded mine works was not entirely discounted.  Many of the sandstones have been quarried in 
the past for building stone (for example at Craigleith Quarry (see Section 7.4.2)). Additionally, at least 
one coal seam is known to have been worked on the foreshore, although there is no record of how far 
inland these works may have reached.   

Other Geological Features 

In addition to the baseline description above, the following geological features should be noted: 

• a horizon of volcanic debris is recorded at the junction where Princes Street meets South 
Street; 

• localised minor faulting may be present within the depot area. 

7.3.2 Geological Designations 
The following resources of geological importance are located near the route: 
 

• Firth of Forth Geological SSSI; 
• Craigleith RIGS designated in 1999 by the Edinburgh Geological Society; 
• Calton Hill Geological SSSI. 

 
Firth of Forth Geological SSSI 
 
The Firth of Forth is designated as a Geological Site of Special Scientific Interest for its contribution 
to understanding of the Lower Carboniferous (Dinantian) geology of the Forth area, and the 
worldwide significance of the sedimentary rock sequence for fossil remains.  In particular, Wardie 
Shore is of international importance, having yielded at least eighteen species of fish fossil remains, 
including sharks, and has yielded some of Europe’s earliest amphibian remains.  The first ever 
recognised body fossils of the conodont animal, an eel-like fish, was discovered at Granton Shore, the 
remains of which have been used worldwide in dating rock layer sequences.  Westphalian rock layer 
sequences on the coast at Buckhaven illustrate the palaeogeography and palaeoenvironment of the area 
during the Upper Carboniferous period when the great coal forests flourished around 300 million years 
ago, and document the start of desert conditions over the area as a prelude to the Permian period. 
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Consultation with SNH has indicated that the preferred option for development along the shore of the 
Firth of Forth SSSI can be built without adverse impact to the geological interest of the area, provided 
that construction access to the foreshore adjacent to Starbank Road for works to the seawall avoids the 
area of geological importance. 
 
The location of the SSSI designation is shown on Figure 7.1.  
 
Craigleith RIGS 
 
Regionally Important Geological and Geomorphological Sites (RIGS), designated by locally 
developed criteria, are currently the most important places for geology and geomorphology outside 
statutorily protected land such as Sites of Special Scientific Interest (SSSI).  
 
The former quarry at Craigleith was designated a RIGS in 1999 by the Edinburgh Geological Society.  
Craigleith Quarry was operational for over 300 years, providing much of the sandstone used in the 
construction of Edinburgh's New Town in the 18th and 19th centuries, including a number of buildings 
in Charlotte Square.  Craigleith stone was first worked to provide stone for Edinburgh Castle in the 
17th century, and was last used in 1895 during the construction of Leith Docks.  Production at the 
quarry ended in 1952, after which it became a landfill site.  The site is now a retail park. 
 
The site does not have a firm boundary given the nature and location of rock outcrops, although the 
general location of the area of interest is shown on Figure 7.1.  The proposed route passes 
approximately 30m west of the rock outcrops and is physically separated from the RIGS site by South 
Groathill Avenue.  The proposed tram route will consequently have no impact on the Craigleith RIGS. 
 
Calton Hill SSSI 

Calton Hill SSSI extends to approximately 13 ha, and is designated for its geological interest as part of 
Arthur’s Seat Volcano SSSI complex.  It comprises basalt, shales and sandstone of the Lower 
Carboniferous age.  The site is approximately 100m from the route at the top of Leith Walk. 

7.3.3 Soils 
There are no areas or soils of agricultural value along the proposed route.  Land take associated with 
the development will not involve loss of any agricultural land. 

7.3.4 Impacts and Mitigation 

No impacts are predicted to occur to the features of geological importance identified in Section 7.4.2.  
Provided good construction practices are adopted adverse impacts on soils should also not arise.  The 
following measures are proposed for adoption during construction. 

• To prevent erosion removal of vegetation will be avoided where possible during development, for 
example along the Roseburn Railway Corridor, and bare areas will be revegetated as soon as 
possible after development is complete.  Suitable drainage systems will be put in place in order to 
prevent surface water build up (see Section 10.5).  

• Some degree of disaggregation of soils (mixing of soils which can present problems for re-
establishment of vegetation) is likely to occur, but separate removal and storage of soil horizons 
will help to reduce this. 

• Compaction can also not be avoided altogether, but measures such as using vehicles with wide 
tyres to spread vehicle weight, the minimising tracks for vehicular access, and tilling of the area 
will all assist in reducing compaction. 
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In general, a policy of prevention of emissions and spillages and containment of any potentially 
polluting material on site will be pursued to reduce risk of soil contamination during construction. 

7.4 Impacts from Presence of Contaminated Land 

7.4.1 Scope and Approach 

If contaminated land is present along the route this can be disturbed during construction, presenting 
risks of exposure and mobilisation of contaminants into water or air and consequent impacts on 
receptors. 

 
The definition of contaminated land in the UK follows established procedures of risk assessment, 
recognising that risk is the product of a linkage between a contaminant source, an exposure pathway 
and a receptor.  In defining whether land is contaminated, it is necessary to determine, in the first 
instance, whether any pollutant linkages exist for a piece of land or could be created by construction 
activity and, then, that the pollution linkage: 
 
• could result in exposure of the receptor in the pollutant linkage; and 
 
• either presents a significant possibility of significant harm being caused to that receptor;  
 
• or results in the pollution of controlled waters which constitute the receptor; or is likely to result in 

such pollution. 
 
The assessment of risks from contaminated land can therefore be seen as a two-stage process which 
may initially be based on a qualitative assessment of the likelihood of complete pollution linkages, and 
a quantitative element which will seek to determine the degree of harm and the significance of such 
harm on the receptor. 

7.4.2 Baseline 
No Contaminated Land Register entries or notices have been identified in the route corridor, although 
analysis of historical data suggests that former land uses in some areas may have lead to land 
contamination.  The report findings are summarised as follows: 
 
‘A large proportion of the proposed tramline [Line One] overlays disused railway and tramline 
routes, which were present from approximately the 1800s until the 1960s.  In addition to 
this…potentially contaminative land-uses were identified along the proposed route, and within the 
immediate vicinity of the proposed route.’   
 
Table 7.1 below indicates particular points along the route where land contamination may be present, 
and cross-refers to Figure 7.1.  All dates referred to in this figure are approximate only, based upon 
the historical map data used by CEC to compile the report. 
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Table 7.1 Potentially Contaminative Former Land-Uses 

Grid 
Reference 

Area 
Ref 

Description 

NT 247734 
 

A Princes Street Railway Station Terminal and goods yard with sidings.  Specified as 
disused in 1969. 

NT 247733 A Lothian Goods Station until 1968 – converted to car park in 1987. 
 B Mineral depot with railway sidings specified as disused in 1868. 
NT 238730 C Spirit distilling company has been operating since before 1855. 
NT 236729 C Rubber works operated from 1908 to 1967. 
NT 235729 C Timber treatment plant pre-1855 to 1938. 
 D Goods mineral depot/railway sidings since CEC records began.  Haymarket Station is 

presently in the eastern end of this area. 
 E Indications of filling prior to 1908.  Used as railway storage and maintenance depot from 

this time. 
NT 231729 F Rubber works in operation from 1896 to 1944 when it became a factory. 
NT 231729 F Motor vehicle repair shop from 1919 to 1932. 
NT 231736 G Brewing and malting from 1909 to 1990. 
NT 230732 H Disturbed ground from 1855 records.  Railway sidings since 1909. 
 I 1855 records show general quarry, which became non-working in 1952 after which 

became landfill sites.  Landfill gas may still be in production. 
 J Railway siding since 1855. 
NT 221773 K Granton land quarry infilled by 1954.  Residual product works also situated in this area. 
NT 223769 K Gas manufacturing and distribution site since 1909. 
NT 223773 K Metal foundry from 1909 to 1938.  Cement, lime and plaster works from 1938 to 1955.  

Now a factory. 
NT 221773 K Chemical manufacturing site from 1909 to 1955.  Dye and pigment works from 1955 to 

1987.  Road haulage site from 1987 to present day. 
NT 222771 
NT 220773 
NT 224773 

K Factory sites from 1955. 

NT 229772 L Railway sidings from 1855 to 1955.  Oil storage site since 1955. 
NT 231773 L Sawmill from 1885 to 1938.  Factory unit since 1938. 
NT 232772 L Sawmill from 1915 to early 20th century. 
NT 231770 M Motor works in 1908 to 1914.  Printing works 1914 to 1938.  Changed to factory unit in 

1955. 
NT 234771 N & 

O 
Coal/goods yard from 1855 to 1955.  Scrap merchants now located on this site. 

NT 237773 P Granton Rail Station from 1855 to 1955.  Used as transport support and cargo-handling 
site since 1855. 

NT 254771 Q Newhaven Harbour and fish market since approximately 1896 to present day. 
NT 256774 R Food processing works in approximately 1915.  Storage and transport depot from 

approximately 1966 to 1969.  Road haulage company in approximately 1994.  
NT 255774 S Area stretching around the perimeter to the present day Western Harbour filled with 

unknown material prior to 1938. 
NT 260770 T Filled prior to 1938 with unknown material.  Flour mill present in northern part from 

approximately 1966. 
NT 261676 U Railway yard and sidings from approximately 1855 to 1972.  Sidings included goods 

station/depot. In approximately 1994 the eastern part of the site housed a road haulage 
company. 

NT 266770 V Transport manufacturing works from 1855 to 1955.  Sawmill and timber works from 
1855 to 1896.  Engineering works and shipbuilding yard from approximately 1896 to 
1983.   

NT 268768 W Railway terminus and docks from 1896 to 1983.  Docks comprised of East Old Dock and 
West Old Dock in the south, infilled in inert material in 1971.  Factory/works present in 
the very east of this area in 1994.  Northern part of the site occupied by transport support 
and cargo handling facilities in 1994. 

NT 272770 X Partially infilled prior to 1938 with unknown material.  Housed the Leith Docks (wet and 
dry) from 1855 to 1982.  Transport manufacturing and cargo handling works from 1938 
to 1955.  Infilling of the southern part of the Edinburgh Dock took place in late 1980s.   

NT 274765 Y Railway and railway yard present in 1855.  Timber yards in approximately 1896. 
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Grid 
Reference 

Area 
Ref 

Description 

NT 274765 Z Coal depot and railway from 1896 to 1969.  Scrap metal yard replaced coal depot in 
1972 although the railway remained (possibly disused). 

NT 273765 AA Railway terminus from 1896 to 1966.  Sawmill/timber yard present in 1972.  Scrap 
waste merchant present in western part of the site in 1993. 

NT 274764 BB Sawmill/timer yard in approximately 1855. 
NT 269758 CC Central Station Terminus from approximately 1908 to 1966.  Specified as Leith Central 

Diesel Depot in 1969 and 1972. 
NT 268756 DD Omnibus/tram depot from approximately 1908 to 1983, with corn mills adjacent.  

Engineering works also present although specified as iron foundry in 1908.  Railway 
yard and railway lines crossed the site from approximately 1909 to 1931. 

NT 267757 EE Goods station and railway terminus from approx. 1896 to 1972.  Machinery/engineering 
works in approx. 1855.  Boiler yards and timber yard in approximately 1896.  Depot in 
1893. 

NT 265756 FF Caledonian Oil and Colour Works and Leith Walk Mills from approximately 1896 to 
1972.  Sawmill and timber yards from approximately 1855 to 1955.  Victoria Rubber 
Mills and India Rubber Mills also present but not in 1896 record.  Engineering works 
and tarpaulin factory from approximately 1908 to 1972. 

NT 265752 GG Warehouses of an unknown nature from approximately 1969 to 1972. 
NT 263750 HH Factory/works in 1855.  Railway yard and railway sidings from approx. 1896 to 1983.  

Coach works between approximately 1908 to 1931, replaced by an engineering works in 
approximately 1972. 

NT 265749 II Packing works identified in 1969 national grid map. 
NT 266748 JJ Goods station and railway sidings from approximately 1855 to 1969.  Sawmill in 1896.  

Transport depot in part of the site in 1969. 
NT 262749 KK Carriage works in the south in approximately 1896.  Timber yard in the north in 1896 

which was later specified as works in 1969. 
NT 259748 LL Sand and clay quarry from approximately 1909 to 1920 with associated clay and gravel 

pits.  By 1989 some filling had taken place and a factory/works and road haulage depot 
were situated in the same area.  Additional road haulage yard identified In the west of 
this area from approximately 1931 to 1989. 

NT 262738 MM Road haulage depot from approximately 1931 to 1989. 
NT 260739 NN Railway yard from approximately 1855 to 1989. 
NT 248736 OO Cemetery/graveyard from approximately 1855 to present day. 

7.4.3 Impacts and Mitigation 
Any contaminated material encountered during construction will be dealt with in compliance with best 
practice, current legislation and statutory guidance.   
 
Intrusive environmental investigations will be undertaken in potentially contaminated areas to 
establish the presence of contaminant sources that could present significant risks to identified 
receptors and therefore constitute contaminated land. 
 
For areas where site investigation reveals the presence of contaminated land, risk assessments will be 
carried out and a management plan prepared in order to comply with all the relevant treatment, 
handling and disposal legislation.  The plans will set out measures to avoid the remobilisation of 
contaminants via surface waters, groundwater and in the ambient air. 
 
The plans will include the following mitigation measures as appropriate to the circumstances in each 
location: 
 
• removal of contaminated material and its disposal at a licensed and approved site, followed by 

verification sampling of the sides and base of the excavation to confirm that the quality of the 
remaining soil is acceptable with reference to site specific, risk assessment derived, clean-up 
levels;  

 
• isolation of contaminated material in-situ; 
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• treatment of contaminated material in- or ex-situ; 
 
• containment and treatment of groundwaters; and 
 
Construction personnel will be required to wear appropriate personal protective equipment (PPE) to 
provide a high level of protection against any contaminants that may be encountered. 
 
Where potentially contaminated material is excavated, it will be necessary to determine the 
concentrations of any contaminant to establish whether the material can be placed elsewhere on the 
site, and whether it should be classified as an environmental hazard by SEPA or as special waste. 
 
Excavated materials classified as giving rise to an environmental hazard, or as special waste, will be 
disposed of at a suitably licensed waste disposal site.  All parties will discharge their statutory 
obligations in relation to the Waste Management Duty of Care, imposed by section 34 of the 
Environmental Protection Act 1990 and if applicable, the Special Waste Regulations 1996. 
 

7.5 Summary 
With adoption of good construction practice, no significant impacts on geological or soil resources are 
predicted.  Soil compaction and disaggregation are unlikely to be avoided entirely but, given the 
nature of the land likely to be affected, these impacts will not be significant.  
 
Contaminated material encountered during construction will be dealt with in compliance with best 
practice, current legislation and statutory guidance.  As a result no significant impacts resulting from 
the presence of potentially contaminated material are predicted.  Site investigations, the preparation of 
a management plan where appropriate and compliance with that management plan will also ensure that 
no residual effects arise from the excavation and handling of any contaminated land. 
 
 
 
 
 




