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NON TECHNICAL EXECUTIVE SUMMARY 

This Environmental Impact Assessment (EIA) baseline study has been carried out in 
order to establish the existing baseline environmental conditions in a defined study area. 

The baseline Soils and Geology study was undertaken across a study area that includes 
the identified mineralised gold deposit at Curraghinalt, the proposed mine surface 
Infrastructure Area, the villages of Greencastle, Rousky and Gortin, and also sections of 
the Owenreagh and Owenkillew rivers. 

The baseline study includes the following topics: geology, soils, soil geochemistry, 
stream sediment geochemistry, seismicity, fluvial geomorphology and earth science 
designations.  Baseline data for each of these topics has been obtained from a 
combination of sources including desktop studies, exploration information made 
available by Dalradian Gold Ltd., information from SRK, baseline monitoring information 
for the existing Adit at Curraghinalt and specific surveys undertaken by SLR as part of 
this study.  

While the baseline studies focused on the identified study area for Soils and Geology, 
some studies covered a larger area and some focused on specific areas within the study 
area.  The seismicity study is based on national level information published for the 
British Isles; while the soil geochemistry data is based on the proposed mine surface 
Infrastructure Area.  

This report describes the methodology for the data obtained for the baseline study, 
including the nature of the data obtained, and its source and temporal and spatial extent.  
Where site specific surveys were undertaken as part of this study the data collection 
methodology is clearly set out.   

This baseline report describes the data collected, presents the results, and includes an 
interpretation and discussion of the results.   

The key findings from this baseline study are outlined here: 

Soils, Subsoils and Bedrock Geology 

A wide variety of soil types are present in the Study Area.  Upland areas are 
characterised by peats, while the valley floor areas are characterised by soils derived 
from alluvium with localised peaty soils where drainage is poor.  The valley sides are 
underlain by mainly poorly drained acidic soil types, dominantly gleys or peaty gleys, 
with smaller areas of better draining podzol soils. 

The study area is predominantly underlain by glacial till and peat on elevated ground, 
with glaciofluvial deposits, typically sands and gravels in valley floor areas.   

The proposed Infrastructure Area is underlain by peat deposits overlying sandy clays 
and minor sandy silts derived from bedrock.  Peat thickness is generally between 0.1 to 
1.0m, with thicker peats at the eastern edge of the area which are up to 5.2m in 
thickness. 

The soils at the proposed mine infrastructure site comprises peat on the higher slopes 
and poorly drained Gleys on the lower slopes.  The Gley soils have been improved 
through drainage for agricultural pastures.   
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A ground investigation comprising boreholes and trial pits was undertaken across the 
proposed mine surface Infrastructure Area.  The ground investigation indicated variable 
stratigraphy across the site, particularly in the presence and thickness of subsoil 
material.   

The general stratigraphy identified comprises topsoil and/or peat where present, 
overlying Gravelly Sand OR Silty Sand subsoils, with weathered bedrock becoming 
competent at depth.  Peat is not present across all trial hole locations. 

The Curraghinalt Deposit is a quartz-gold vein deposit, associated with shears and 
hosted within Dalradian meta-sediments of the Mullaghcarn Formation and the 
Glengawna Formation.  At present, 12 main vein zones have been defined through 
drilling, the known strike length of the vein systems is 1,900m and veins have been 
intersected at a vertical depth of over 1,000m below surface. 

Soil and Stream Sediments 

Soil samples from the Infrastructure Area and stream sediments from the Owenkillew 
and Owenreagh rivers were sampled for geochemical analysis.  Available DGL 
exploration soil data was also reviewed. 

The soil and stream sediment sample data returned results for Arsenic (As) in the 
Glenhull area, which is approximately 2.3km to the North East of the proposed mine 
facility area and upstream of Curraghinalt on the Owenkillew River. 

Dalradian Gold exploration soil samples in the general Glenhull area that returned high 
values for arsenic; this is not unexpected as the Study Area is known to have localised 
high background levels of arsenic in soils and this metal is strongly associated with Gold 
(Au) mineralisation. 

Seismicity 

The British Isles is located in an intraplate tectonic region with low levels of earthquake 
activity.  Seismicity records confirm that Northern Ireland is virtually aseismic and that 
there have been no earthquakes recorded in the vicinity of the proposed development at 
Curraghinalt, or along any of the main fault structures in the vicinity of the site.   

Fluvial Geomorphology 

The Owenreagh and Owenkillew River channels have been straightened, deepened and 
the channel banks protected with stone and vegetation in order to prevent natural river 
channel erosion and processes in the historic past.  The channel modification and 
protection of channel banks means that the natural river channel geomorphological 
processes of erosion, sedimentation and floodplain interaction no longer occurs along 
sections of the channel surveyed.   

The hydromorphology of the Owenkillew and Owenreagh rivers is classified as Bad to 
Moderate as a result of human intervention and modification in the natural channel 
processes.   

Earth Science Designations 

Twenty three Earth Science designated sites were identified within the study area.  The 
Earth Science sites have been designated for their geological and geomorphological 
interest.   
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Two Earth Science designated sites are located on the Curraghinalt Burn and comprise 
exposures of the mineralised veins.  These sites have been designated as Earth 
Science Conservation Review sites whose conservation importance is at a national 
level. 
  



Dalradian Gold / SRK 4 SLR 501.0241.006.05.Rev02 
EIA Baseline Soils and Geology  May 2017 

 

 
SLR 

 

1.0 INTRODUCTION 

An Environmental Impact Assessment (EIA) baseline study has been carried out in the 
environs around Curraghinalt, Rousky, Co. Tyrone and across parts of the wider 
Owenkillew and Owenreagh River catchments, referred to as the study area. The 
purpose of the baseline study is to establish the existing baseline environmental 
conditions in the study area.  

SLR Consulting Ireland (SLR) were instructed by SRK Consulting (UK) Ltd. (SRK) on 
behalf of Dalradian Gold Ltd. (DGL) to undertake the Soils and Geology baseline study 
(SRK Additional Agreement 03 dated 26th September 2015 to Service Order 
SOSRKUK0545 dated the 6th January 2015). 

This baseline study report details the Soils and Geology data collected, the methodology 
for the data collected, and the date of the data.  This report also presents the results. 

Baseline data have been collected and/or collated under the following themes for the 
study area: 

• Bedrock and superficial geology; 

• Soils; 

• Soils geochemical data; 

• Stream sediment geochemical data; 

• DGL prospecting data; 

• Fluvial geomorphology; 

• Seismicity; and  

• Earth Science designations. 

The data collected and collated under these themes are presented here in this baseline 
study report. 

1.1 Study Area 

The Soils and Geology study area, or area of interest, for this baseline study report is 
centred on the identified Au deposit at Curraghinalt and the proposed infrastructure Area 
and includes the Owenkillew and Owenreagh Catchments downstream to the village of 
Gortin.  The study area is shown on Figures 1 to 6 attached with this baseline study 
report.  The study area includes the Owenreagh and Owenkillew rivers downstream to 
Gortin for the river sediment sampling and river geomorphology surveys. 

The proposed mine Infrastructure Area is located in the Owenreagh catchment 
approximately 1.5km to the north-west of the village of Greencastle, see Figure 1.   

Soil geochemistry sampling was undertaken in mid-January across the proposed mine 
Infrastructure Area. 

1.2 Preliminary Project Description 

The proposed project comprises an underground mine with associated surface working 
area infrastructure.  A detailed project description has been prepared by SRK for 
inclusion in the Environmental Statement. 
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The project will have the following components:  

• An underground mine and access point on surface (portal);  

• A mineral processing plant;  

• A mining waste storage facility;  

• Other buildings and services required to support the activities; and  

• Transport routes within, to and from the site.  

The mine Infrastructure Area is discussed in the project description section of this EIA.  
The proposed plant site and the mine waste storage facility site are situated within the 
Owenreagh River catchment.  They sit in a topographic hollow facing away from the 
centre of the AONB, and the footprints have been designed to avoid the occurrence of 
peat as far as practicable.   

1.3 Soils and Geology Baseline Study Data 

Details of the data collated under the above themes for this baseline study report are 
outlined here in Table 1 below. 

Table 1 - 
Soils and Geology Baseline Study Data Sources 

No. Item Data Source and date of information 

1 Bedrock Geology 

 Regional data Bedrock geology Geological Survey of Northern Ireland (GSNI) 
1:250,000 Bedrock Geology map of Northern 
Ireland. 

 Local data Bedrock geology BGS / GSNI digital bedrock geology map 
(1:10,000) and mineralised veins from DGL 
exploration drilling at Curraghinalt. 

SRK Technical Report for the Northern Ireland 
Gold Project, Northern Ireland (July 2016). 

2 Quaternary (Superficial) Geology 

 Regional data Quaternary  
geology 

Geological Survey of Northern Ireland (GSNI) 
1:250,000 Superficial Geology map of Northern 
Ireland. 

3 Soils 

 Regional data Soils  Soils map for Co. Tyrone (Sheet 13).  
Department of Agriculture and Rural 
Development Northern Ireland (DARD NI). 

  Soils Geochemical 
Data 

DGL soil prospecting data for DGL prospecting 
licence areas. 

  TELLUS soil 
geochemical data 

TELLUS project (GSNI website, 2015). 

 Local data Soils Geochemical 
Data 

SLR Field survey (January 2016). 

  Stream Sediment SLR Field survey (October 2015). 

 

 Site Ground 
Investigation 

Soil, subsoil, 
bedrock and 

Site investigation December 2015 and January 
2016. 
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No. Item Data Source and date of information 

Geotechnical 
information 

4 Seismicity 

 National data Earthquake 
seismicity data 

British Geological Survey and Dublin Institute 
for Advanced Studies (March 2016). 

5 Fluvial Geomorphology 

 Owenkillew and 
Owenreagh Rivers 

Fluvial 
geomorphology 

SLR Field Survey (January 2016). 

6 Earth Science Designations 

 National Data Designated Sites Dept. of Environment (DoE), Northern Ireland 
Environment Agency (NIEA) and Ulster 
Museum. 

The data obtained in this baseline study is presented here in this report. 

1.4 Legislation, Guidelines and Standards 

The relevant legislation, guidelines and standards which are applicable to the protection 
and management of Soils and Geology are outlined in Table 2 below. 

Table 2 - 
Relevant Legislation, Guidelines and Standards for Soils and Geology 

Document Source 

The Planning (Environmental Impact Assessment) 
Regulations (Northern Ireland) 2015 No. 74 

www.legislation.gov.uk  

Earth Science Conservation Review - Objectives for the 
conservation of Northern Irelands geological resources 

www.doeni.gov.uk and 
www.habitas.org.uk/escr  

Pollution Prevention and Control (PPC). The Pollution 
Prevention and Control Regulations (Northern Ireland) 
2003 

www.doeni.gov.uk  

Institute of Geologists of Ireland, ‘Guidelines for the 
Preparation of Soils, Geology and Hydrogeology Chapters 
of Environmental Impact Statements’ (April 2013) 

www.igi.ie  

1.5 Environmental Baseline Survey Period 

The desktop baseline data obtained for this report is outlined in Table 1 together with the 
dates of the field survey work. 

The Environmental Baseline Study (EBS) survey period for stream sediment, soil 
geochemistry and the fluvial geomorphology was from September 2015 to January 
2016.  While the stream sediment sampling was seasonally specific the soil 
geochemistry and fluvial geomorphology survey were not seasonal specific. 

The baseline stream sediment survey was constrained by the timing of fish spawning 
and had to be undertaken before the end of October.  The baseline soil geochemistry 
field survey in the proposed mine surface Infrastructure Area was dependant on land 
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access, and was undertaken in January 2016.  The fluvial geomorphology baseline 
survey was dependent on flow conditions in the Owenkillew and Owenreagh rivers and 
was undertaken in January 2016 following a relatively dry period when flow levels in the 
rivers were lower.   

1.6 EIA Scoping Consultations 

The EIA scoping exercise and consultations commenced in December 2015 and was 
completed in May 2016.  A number of scoping responses received during this process 
are relevant to this Soils and Geology chapter.  The scoping responses are listed in 
Table 3 below.  The primary scoping responses relevant to this section were received 
from the Geological Survey of Northern Ireland (GSNI).  It should be noted that a 
number of the scoping responses received from the GSNI are under review by SRK and 
DGL.  

Table 3 - 
EIA Scoping Responses for Soils and Geology 

Topic Scoping Response Scoping Response Addressed 

Geological 
mapping 
(GSNI) 

Detailed geological mapping 
should be at least at 1:10,000 
scale - 1:50,000 is regional 
scale mapping. 

Detailed geological mapping at a local scale of 
1:25,000 and regional scale at 1:75,000 included in 
this report is based on the GSNI 1:10,000 digital 
geology map for Northern Ireland. 

Seismicity 
(GSNI) 

The regional seismicity data is 
unlikely to be very useful - the 
nearest monitoring stations 
are near Cushendall (BGS) 
and County Donegal (DIAS) - 
the need for a local monitoring 
network should be assessed. 

The need for a local seismicity monitoring network 
is addressed here. 
A local monitoring network is not considered to be 
required and this is consistent with the approach 
taken for other underground mine developments in 
Ireland.   

Soils 
(DAERA) 

A desktop assessment of the 
area from soil maps shows 
that the agricultural land 
classification (ALC) of the 
agricultural land is ALC 3B 
and ALC 4. Best and most 
versatile (BMV) land includes 
grade 2 and 3a. Grades 3b, 4 
and 5 are outside the best and 
most versatile land 
classification. 

Desktop survey indicates that the agricultural value 
of the hill areas as being low and are generally 
used for low density hill sheep production  
 

1.7 Soils and Geology Baseline Study Personnel 

The field surveys were undertaken by SLR staff with the assistance of DGL staff for the 
soil geochemical sampling.   

This baseline study surveys and report has been undertaken by John Kelly, Tom Moore, 
Peter Glanville and Tim Paul.  Biopics for the SLR staff are included in Supporting 
Documentation A. 
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2.0 METHODOLOGY 

This section describes the approach and methodology used to undertake this baseline 
study.  The baseline topics include: 

• Geology; 

• Soils and Stream Sediments geochemical; 

• Seismicity; 

• Fluvial Geomorphology; and 

• Earth Science Designations. 

Baseline data for these topics has been obtained through literature reviews, desktop 
data searches, a review of DGL exploration data, and specific field surveys.  The 
approach and methodology to the collation of baseline desktop data and the collection of 
baseline field data is described here. 

2.1 Geology 

The baseline geology is described from published information sources and from DGL 
mineral exploration drilling results from Curraghinalt. 

The mineralised veins identified from the DGL exploration drilling at Curraghinalt are 
shown on the 1:10,000 digital bedrock geology map (BGS / GSNI).  This information was 
provided by DGL in digital format. 

The SRK Technical Report for the Northern Ireland Gold Project, Northern Ireland (July 
2016) was reviewed for baseline geological information at the Curraghinalt site.  The 
technical report describes in detail the geology of the mineralised veins at Curraghinalt 
and surrounding host rock formations, providing a geological context to the 
mineralisation. 

2.2 Soils 

Soils data for this baseline study was obtained from a combination of desk top sources 
and site surveys.  The regional soils information was obtained from the TELLUS survey 
and DGL exploration results, while local data were obtained from stream sediment and 
soil sampling. 

2.2.1 Soil Types 

The nature and distribution of soil types in the Area of Interest has been determined 
from detailed soils mapping undertaken by the Department of Agriculture (NI) and 
presented in the Department of Agriculture (NI) 1:50,000 soils map Sheet 13 “The 
Sperrins”. 

2.2.2 Soil Geochemistry 

A range of regional and local soil geochemistry datasets were assessed to determine 
the existing background soil geochemistry in the Study Area and the proposed mine 
surface Infrastructure Area.   
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Existing regional datasets with data coverage and metal suites assessed were: 

• TELLUS regional soil geochemistry data within the Study Area (refer to Appendix 
A); 

• DGL compiled mineral exploration soil and overburden sampling data within the 
Study Area (refer to Appendix B). 

Local datasets specifically acquired for this baseline assessment in the study area and 
immediate mine surface working Infrastructure Area was: 

• Detailed soil sampling and geochemical analysis within the mine surface working 
Infrastructure Area (refer to Appendix C). 

To enable the development of a robust geochemical baseline dataset, existing 
geochemical data from mineral exploration sampling and analysis and the TELLUS 
project were reviewed and assessed as to their suitability to meet the requirements of 
the EIA baseline study. 

Existing soil geochemistry datasets were assessed to determine if the sampling 
distribution, sampling methodology and analytical methods were suitable to allow a 
determination of the baseline levels of metals and other elements of interest.  Datasets 
examined were data obtained from the TELLUS Survey and mineral exploration 
sampling datasets. 

Following this assessment, the TELLUS soil sampling data were considered to be 
adequate for a regional soil geochemistry baseline.  However, the exploration datasets 
were not considered to be adequate due to wide variation in a number of spatial, 
sampling and analytical parameters between each individual sampling project. 

TELLUS  

The TELLUS project comprises an integrated airborne geophysical survey and ground 
geochemical survey of Northern Ireland. The project was implemented to provide high 
resolution regional baseline datasets to underpin government and private body policy 
decisions concerning sustainable economic development, social infrastructure, 
environment and human health. The project provides datasets and knowledge in support 
of;  

i. Natural environmental baseline- assisting agriculture, water management, 
pollution mapping and environmental health; 

ii. Mineral resource development- recognition of regional anomalies and structural 
controls, metallogenic provinces; and 

iii. Geological mapping- improving the knowledge of subsurface geology and 
structure to support infrastructure development. 

Geochemical sampling and analytical methodologies for TELLUS are detailed in Smyth 
and Johnson (2011). 

As the TELLUS survey was in large part directed to providing natural environmental 
baseline data the TELLUS soils data were considered to adequately serve the 
requirements for the regional baseline study at Curraghinalt. 

The stream sediment sampling undertaken as part of the TELLUS project was reviewed 
and was not considered to be fully adequate as the sample distribution was insufficiently 
dense and did not sample the major rivers immediately downstream of each significant 
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tributary stream.  In light of this, a stream sediment sampling programme was 
undertaken by SLR using the TELLUS methodology to complement the TELLUS 
datasets. 

DGL Exploration Data 

A large number of soil and deep overburden sampling programmes have been 
undertaken over many years.  A review of the sampling distribution, sampling 
methodology and analytical methods used in these sampling programmes indicates that 
a wide range of sampling methodologies have been employed, samples have been 
analysed for only a limited range of metals in some cases and a wide range of metals in 
others, and several analytical laboratories and methods have been applied.   

Sampling areas are largely restricted to areas of exploration interest and therefore the 
distribution of sampling is highly variable within the study area. The DGL exploration soil 
sampling dataset was restricted to those samples from within the defined Study Area, 
and within this area, consisted of 14,507 samples. 

DGL soil exploration data was obtained and has been reviewed and modelled here.  The 
DGL soil exploration datasets included different sampling distributions for parameters.  
The parameters tested by DGL in the soils included Al, Cd, As, Co, Cu, Fe, Hg, Mn, Mo, 
Ni, Pb, Sb, Se, and Zn. 

In light of the above it was decided that the exploration sampling datasets did not 
adequately meet the requirements for the baseline study. 

Soil Sampling and Methodology  

The Soil sampling and analysis was undertaken in the land areas at the proposed mine 
surface Infrastructure Area, see Appendix C.  A wide range of parameters were tested 
for, including metallic and non-metallic elements.   

The metallic elements were: Silver (Ag), Iron (Fe), Copper (Cu), Arsenic (As), Antimony 
(Sb), Molybdenum (Mo), Manganese (Mn), Lead (Pb), Zinc (Zn), Mercury (Hg), Cd, 
Aluminium (Al), Nickel (Ni), Chromium (Cr), Cobalt (Co), Boron (B), Barium (Ba), 
Beryllium (Be), Calcium (Ca), Potassium (K), Magnesium (Mg), Sodium (Na), Tin (Sn), 
Titanium (Ti), Vanadium (V), and Selenium (Se).   

The non-metallic elements were: pH, Chloride, Sulphate, Silica, Nitrate, Phosphorus, 
Phosphate, Soil organic matter, Combined pesticide suite, and Hydrocarbons (TPH). 

While a wide range of parameters were analysed during the standard analytical suites, 
only parameters considered to be relevant to the nature of the proposed project were 
modelled and assessed in detail.  These include a number of background environmental 
parameters and a number of metals considered relevant given the background 
geological setting of the area. 

Parameters modelled (where available in the analytical datasets) were Al, As, Cd, Co, 
Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb, Sb, Se, Zn, Nitrates, Phosphate, Total Phosphorous, 
Soil Organic Carbon and pH detail.  

A detailed programme of soil sampling in mine surface site Infrastructure Area was 
undertaken by SLR and DGL Staff in in January 2016.  A total of 121 soil samples were 
taken on a 100m spacing grid. Soil sediment material for analysis was taken directly 
below the organic soil layer. 
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The area is underlain by peat of variable thickness (and presence) overlying sandy clays 
or gleys, with occasionally sandy silts which have been derived from the underlying 
bedrock. 

The generic sampling and analytical methodologies for the soil sampling were those 
recommended and used during the TELLUS Geochemical Mapping of Northern Ireland. 
The TELLUS sampling methodology is outlined in Johnson et. al. (2007). Variations in 
the sampling procedure occurred due to the presence and depth of peat across the 
proposed mine surface Infrastructure Area.  Soil samples were taken on a 100m x 100m 
grid, see Supporting Documentation B, with peat depths indicated also.  

The methodology for the soil sampling is outlined in detail in SLR Report ‘EIA Baseline 
Data Collection Soils and Geology: Soil Geochemistry Sampling Procedure, November 
2015, see Supporting Documentation C.   

The soil sampling methodology procedure details the following: 

• Sample location, labelling and identification; 

• Sample schedule – frequency and number of samples; 

• Field soil sampling equipment and procedure; 

• Soil parameters  for testing; 

• Laboratory details – sampling containers and delivery; 

• QA/QC – duplicate samples; and 

• Soil sampling field record sheet. 

The soil sampling procedure and methodology is summarised here.  The procedure to 
obtain a soil sample was: 

i. Samples will be collected using a hand auger with a 20 cm by 5 cm or similar 
suitable flight from a standard depth interval of 35-50 cm, nominally the B soil 
horizon;  

ii. At each sample location two composite samples of five auger flights will be 
collected; 

iii. Each composite sample will comprise approximately 750 g of un sieved material; 
and  

iv. The composite sample material will be collected in a 1 x 250g glass Jar and a 
500g plastic tub per sample for analysis. 

The field soil sampling was recorded in a field sheet, which was completed during 
sampling and is included in Supporting Documentation D.  The soil samples were 
analysed by Alcontrol Laboratory in Chashire, England, and are ISO 17025 and MCERT 
accredited for soil testing analysis. 

Data Modelling 

While a wide range of parameters were analysed for during the standard analytical 
suites, only parameters considered to be most relevant to the nature of the proposed 
project were modelled and assessed in detail here.  These include a number of 
background environmental parameters and a number of metals considered relevant 
given the background geological setting of the area. 

The digital datasheets were brought into a GIS software package (MapInfo/Discover) 
where the data were modelled and the results presented in map format.  The analytical 
data were modelled using the embedded MapInfo Thematic Mapping application and the 
quantiling method.  Quantiling divides the data range into a set of equal ranges and 
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applies a graded colour to data point symbols to indicate where in the range the sample 
value lies. 

A five-range quantile was selected, giving ranges of 0 - 20%, 20 - 40%, 40 – 60%, 60 – 
80% and 80 – 100%.  In some cases, the bulk of the samples returned values below the 
detection limit of the analytical method and insufficient samples with detectable levels of 
the selected parameter were available to provide data values across each of the 
selected quantiles.  In some cases (e.g. Selenium) very few or no samples returned 
values above the detection limit of the analytical method. 

The TELLUS Soils data available provided data on As, Cd, Co, Cu, Mo, Ni, Pb, Sb and 
Zn. 

DGL compiled exploration soils data coverage and metals analysed for was highly 
variable, given the large number of different surveys compiled into the dataset. 

The relevant suites were specifically analysed for as part of the specifications for the 
SLR directed Study Area stream sediment and mine surface Infrastructure Area soils 
sampling. 

Parameters analysed for and modelled (where available in the analytical datasets) were 
Al, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb, Sb, Se, Zn, Nitrates, Phosphate, Total 
Phosphorous, Soil Organic Carbon, pH and pH detail, 

2.2.3 Ground Investigation 

A geotechnical Ground Investigation (GI) was undertaken at the site of the proposed 
Infrastructure Area was undertaken in December 2015 and January 2016 by SRK.  The 
aim of the GI was to support feasibility level engineering design of surface infrastructure 
and waste management facilities at the proposed mine surface Infrastructure Area. 

The GI was designed for the geotechnical characterization of the foundation conditions 
for the mine waste storage facility, the processing plant, and the surrounding areas 
where associated infrastructure might be required.  

The GI program comprised a total of twelve boreholes to a maximum depth of 16m 
below ground level, and twenty three trial pits to a maximum depth of 4.5m below 
ground level.  In situ geotechnical testing was undertaken at the site and soil and 
weathered bedrock samples from test pits and boreholes were collected for geotechnical 
laboratory testing. 

The results from the GI are included in the Overburden Geotechnical Investigation 
Programme Report (SRK, September 2016), see Supporting Documentation E.  
Summary geological details from the SRK investigation are reported here below in 
Section 3.0. 

2.2.4 Stream Sediment Geochemistry  

TELLUS Data 

The TELLUS stream sediment sampling data was not considered to be adequate for the 
project objectives and additional stream sediment sampling and analysis using the 
TELLUS methodology were undertaken by SLR to complement the TELLUS datasets in 
the immediate area of the proposed project. 
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Stream Sediment Sampling and Methodology 

It was decided to augment the TELLUS data by undertaking detailed stream sediment 
sampling along the courses of the Owenkillew and Owenreagh rivers within the study 
area.  Details of the sampling and analytical laboratory are presented here. 

The generic sampling and analytical methodologies for the stream sediment were those 
recommended and used during the TELLUS Geochemical Mapping of Northern Ireland. 
The TELLUS sampling methodology is outlined in Johnson et. al. (2007). Variations in 
the sampling procedure occurred due to the coarse nature of the sediment.  These are 
discussed below. 

The methodology for the stream sediment sampling is outlined in detail in SLR Report 
‘EIA Baseline Data Collection Soils and Geology: Stream Sediment Sampling 
Procedure, September 2015, see Supporting Documentation F.  The sampling 
methodology procedure details the following: 

• Sample labelling and identification; 

• Sample schedule – frequency and number of samples; 

• Ecology and sampling mitigation measures; 

• Field sampling procedure; 

• Stream sediment parameters for testing; 

• Laboratory details – sampling containers and delivery; 

• QA/QC – sample duplicates; and 

• Field record sheet. 

Stream sediment sampling locations were selected along the Owenkillew and 
Owenreagh rivers within the study area at points immediately downstream of tributaries 
entering the rivers and at major bridges. 

The stream sediment sampling procedure is summarised here.  The procedures to 
obtain a sample were: 

i. Sample will be taken by hand using either a small spade or trowel from the 
surface of exposed in-channel gravel bars or un-vegetated islands, above the 
river surface water level during low flows in the rivers;   

ii. No sample will be taken from below the river surface water level;  
iii. The sample will comprise a single point sample at each location;  
iv. The material will be screened through a 2 mm sieve into a plastic panning dish 

on site to remove the gravel fraction and larger material, which will be 
immediately returned to the point where they were taken.  The material <2 mm is 
screened into a panning dish from which it is transferred to the sample 
containers to obtain the required volume of sample; and 

v. The material passing will be collected in a 1 kg plastic tub, 250 g glass jar and 
two 60 g jars for analysis. 

Previous sampling experience in similar fluviatile environments indicated that the 
preferred TELLUS stream sediment fraction (<750 microns) will not be available as the 
in channel sediments are coarser than at the typical stream sediment sampling locations 
for TELLUS.  In this event, the nearest fine fraction of material was retained for analysis. 

Due to the coarse nature of the sediment very little material passed the 300µm sieve 
and in order to achieve the required sample amount all the material passing the 710µm 
sieve was collected. Sampled material was collected in a plastic 400g tub and glass 
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250g jar supplied by Alcontrol Laboratories.  This was a necessary amendment to the 
sampling procedure. 

Details of the stream sediment sampling were recorded on a field record sheet which 
was completed on-site during sampling and is included in Supporting Documentation H.   

The stream sediment sampling was undetaken under licence from the Loughs Agency, 
see Supporting Documentation G.   

The Stream Sediment samples were analysed by Alcontrol Laboratory in Chashire, 
England, and are ISO 17025 and MCERT accredited for analyses. 

2.3 Seismicity 

There are two seismology monitoring networks in the British Isles, one network is 
operated by the British Geological Survey (BGS) across the UK, while a second 
monitoring network in the Republic of Ireland is operated by the Dublin Institute for 
Advanced Studies (DIAS). 

Seismicity data from the BGS and DIAS has been obtained which shows the spatial 
distribution of earthquakes in the United Kingdom (including Northern Ireland) and the 
island of Ireland. 

A search area of 350km was used around the site at Curraghinalt to obtain seismic data 
for this baseline study.  The search area of 350km was selected as it includes North 
Wales which is the most active seismic zone in the British Isles. 

2.3.1 BGS Seismic Monitoring Network 

Seismic data for the UK was obtained from the BGS. 

The UK seismic monitoring network is operated by the BGS and comprises 
approximately 100 seismograph monitoring stations across the UK, which can detect 
seismic events above 2.0 ML (local magnitude as defined by Richter).  The distribution 
of seismograph monitoring stations across the UK is shown in Map 1 below. 

The seismic data for the UK comprises detail of historical earthquakes in the UK, pre 
instrumentation, which have been interpreted from historic accounts, and seismic events 
since 1970 which have been measured using seismological monitoring instrumentation.  
The catalogue data for the historical and instrumental recorded seismic events was 
obtained from the BGS Seismology team. 

Modern instrumental monitoring of earthquakes in the UK began in the 1970’s.  The 
current detection limit of the UK national seismological monitoring network for Northern 
Ireland is magnitude 2.0 ML (local magnitude as defined by Richter).   

The BGS has also produced seismic hazard maps for the UK for the introduction of the 
Eurocode 8 building regulations.  The seismic hazard maps give guidance on the levels 
of Peak Ground Acceleration (PGA) which may be expected.  A copy of the hazard map 
for the UK was obtained from the BGS. 
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Map 1 - 
BGS UK Seismograph Monitoring Network 

 

After BGS 2016.  UK Seismograph Network - Red triangles are broadband stations, black triangles are short 
period stations and blue triangles are broadband stations operated by partner agencies. 

2.3.2 INSN Seismic Monitoring Network 

The Irish National Seismic Network (INSN) is operated by the Dublin Institute for 
Advanced Studies (DIAS) School of Cosmic Physics.  Seismic data for Ireland was 
obtained from the DIAS. 

DIAS has been recording seismic events in Ireland since 1978.  The station 
configuration has varied over the years but currently it comprises six seismograph 
monitoring stations across the island of Ireland.  The locations of the monitoring stations 
are shown on Map 2 below and details of the stations are provided in Table 4 below. 
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Map 2 - 
DIAS Seismograph Monitoring Network 

 

Source: Irish National Seismic Network, Geophysics Section, School of Cosmic Physics, Dublin Institute for 
Advanced Studies 

Table 4 - 
INSN Monitoring Stations 

Station ID Station Location Commenced Operation Operated by 

IDGL Inch Island, Donegal November 2010 DIAS 

ILTH Bellurgan, Louth April 2014 DIAS 

DSB Ballinascorney, Dublin December 1993 DIAS in collaboration 
with GFZ Germany 

IWEX Carickbyrne, Wexford January 2011 DIAS 

VAL Caherciveen, Kerry May 1999 DIAS in collaboration 
with Met Eireann 

IGLA Oughterard, Galway November 2010 DIAS 
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2.4 Fluvial Geomorphology 

A fluvial geomorphology baseline audit survey was undertaken along representative 
sections of the Owenkillew and Owenreagh rivers within the study area, in January 
2016.   

The audit survey of the river geomorphology was undertaken in order to establish the 
existing baseline channel and floodplain conditions along the two river channels in the 
study area.  The baseline audit also provides a record of the Fluvial Geomorphology 
along the study reaches against which future changes can be assessed, including those 
which may, or may not, be as a result of the proposed development. 

This section details the baseline geomorphology audit, including: 

• Guidance for baseline audit;  

• Baseline audit methodology;  

• Study reaches and extent of baseline audit;  

• Walkover survey and scope; and 

• Field records. 

The survey methodology is presented in SLR Report EIA Baseline Data Collection Soils 
and Geology: Fluvial Geomorphology Baseline Audit methodology, see Supporting 
Documentation I.   

Geomorphology is the science of landforms including their origin, evolution and form, 
resulting from erosion and depositional processes, and their distribution across the 
earth’s surface. An integral part of geomorphology is an understanding of the processes 
which produced the landforms, which includes flowing water.  The Fluvial 
Geomorphology is the product of several geological and hydrological factors, the 
principal of which relate to the sediment and flow characteristics and their interaction, 
which govern the resultant morphology.  The fluvial geomorphology includes the channel 
and floodplain morphology and processes, and the fluvial geomorphological system. 

The field walkover survey was originally scheduled for November 2015, however it was 
postponed due to flood conditions in the rivers.  It remained relatively wet for a couple of 
months and high flow levels in the rivers meant it was not possible to undertake the 
survey.  The survey was subsequently undertaken on the 21st and 22nd January 2016 
following a period of dry weather when flow levels in the rivers had fallen. 

2.4.1 Audit Guidance 

The walkover survey and baseline audit was undertaken with due regard to the relevant 
Northern Ireland Environment Agency (NIEA) and England & Wales Environment 
Agency (Environmental Agency) Guidelines on Hydromorphology and Fluvial 
Geomorphology.  

The relevant guidance documents for this baseline audit were:  

• NIEA (2014), River Hydromorphology Assessment Technique (RHAT) Training 
Manual Version 2.  

• Environment Agency (2010), Fluvial Design Guideline Manual II.  

• Environment Agency (2003), Guidebook on Applied Fluvial Geomorphology:  
Technical Report FD1914.  
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The NIEA RHAT guide was developed for the purpose of Water Framework Directive 
(WFD) assessment for river status and compliance for habitats (ecological based) in 
Northern Ireland.  It provides relevant guidance for undertaking Hydromorphology 
(Fluvial Geomorphology) audits.    

2.4.2 Baseline Audit Methodology 

Within the study area, the Owenkillew River study reach is from Crockyneill to Gortin 
bridge, while the study reach for the Owenreagh is from Formil Bridge to the confluence 
with the Owenkillew River.  

Representative sections of the study reaches were selected for the baseline audit, 
including sections where there is a change in channel or floodplain morphology or 
locations of channel erosion or deposition, and sections which coincide with surface 
water flow monitoring locations.  Aerial images of both rivers were also viewed online 
prior to the site visit to understand the river geomorphology before the walkover survey. 

The length of the representative sections will be approximately 40 m x channel width 
(W), in line with River Hydromorphology Assessment Technique guidance1.  

Walkover Survey 

The Fluvial Geomorphology baseline audit was undertaken by means of a walkover 
survey of the reaches.    

The scope of the baseline audit of the Fluvial Geomorphology included river channel 
morphology and associated floodplain morphology, where present.  The walkover survey 
covered the river channel and floodplain fluvial geomorphological system and the 
identification, description and qualitative assessment of the: 

• River channel plan form;  

• Floodplain morphology;  

• Channel bed and channel bank;  

• Channel substrate (bedload) where visible;  

• Channel erosion & deposition;  

• Channel dynamics (channel change including historical change); and  

• Identification of human impacts including weirs, channel modifications and bank 
protection measures etc. 

2.4.3 Field Records 

A field record sheet was completed for each representative section as a record of the 
audit findings.  

Each field record sheet was used to record field observations, which include the 
following:  

• Channel morphology type;  

• Evidence of channel bank instability and its possible causes;  

• Channel sedimentation;  

                                                
1
 Northern Ireland Environment Agency (2009), River Hydromorphology Assessment Technique  

(RHAT) Training Guide 
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• Evidence of human impacts and structures and degree of natural recovery;  

• Any effects of vegetation and debris;   

• Maintenance activities and requirements; and  

• Protection and enhancement value  

The walkover survey field record sheets are included in Supporting Documentation J. 

2.4.4 River Hydromorphology Assessment Technique 

The River Hydromorphology Assessment Technique (RHAT) scores the attributes of the 
river geomorphology between 0 and 4 depending on the degree of naturalness. The 
attributes scored are: 

• Channel form and flow type; 

• Channel vegetation types; 

• Substrate bedload condition; 

• Barriers to continuity; 

• Bank structure and stability (Left Bank & Right Bank); 

• Bank vegetation (Left Bank & Right Bank); 

• Riparian land cover (Left Bank & Right Bank); and 

• Floodplain connectivity (Left Bank & Right Bank). 

Each of the above attributes are scored based on findings from the baseline walkover 
audit survey.  

The RHAT scoring system provides a score for the hydromorphology of the river channel 
across five classes ranging between High and Bad.  The hydromorphology scoring is 
based on a qualitative assessment in the field, the scoring system is detailed in the 
RHAT (NIEA, 2014). 

2.5 Earth Science Designations 

Geological sites in Northern Ireland are designated under two categories, Areas of 
Special Scientific Interest (ASSI) and Earth Science Conservation Review (ESCR) sites. 

ASSI sites can be designated for habitat or earth science interests, or a combination of 
both.  The sites are protected under the Environment Order (Northern Ireland), 2002, 
and are therefore afforded national designation.  The earth science interests for 
designation as ASSI can be for geological or geomorphological interest; ASSI 
designation ensures that geodiversity and geological heritage is preserved.  ASSI sites 
have been identified by the NIEA. 

At the level below ASSI designation, geological and geomorphological sites in Northern 
Ireland have been designated as ESCR Sites.  The ESCR designated sites include also 
sites with provisional Areas Special Scientific Interest (pASSI) status, and also Sites of 
Local Nature Conservation Importance (SLNCI’s) status. 

ESCR sites are designated by the National Museums of Northern Ireland and the NIEA 
(www.habitats.org.ni/escr/ni).  The ESCR sites have been selected based on a number 
of criteria including that the site must contain features which are at least of national 
importance. 

The objective of the ESCR is to define systematically all earth science localities, both 
geological and geomorphological, in Northern Ireland which achieve at least national 
significance.  Therefore, the ESCR is the means whereby geological sites in Northern 
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Ireland have been assessed to determine their importance to science and hence to earth 
science conservation and be protected from potential threats.   

SLNCIs are designated in accordance with Planning Policy Statement 2 (PPS 2 
Planning and Nature Conservation.  SLNCI sites are identified on the basis of their flora, 
fauna or earth science interest.  SLNCIs are also designated as Areas of Constraint on 
Mineral Development.  

Seventy six ESCR sites across Northern Ireland with geological or geomorphological 
interest have been designated as ASSIs, and it is the intention that all sites identified by 
the ESCR process will be designated ASSI sites in the future. 

The ASSI and ESCR sites in Co. Tyrone have been obtained from the DoE/NIEA and 
the ESCR website, and are presented in this baseline report for the study area.  The 
details of the ASSI and ESCR sites located in the study area are included in Supporting 
Documentation K. 
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3.0 BASELINE STUDY RESULTS AND FINDINGS 

3.1 Geology 

The superficial and bedrock geology are described regionally, covering the study area 
and also for the local geology in the immediate area of the identified mineral deposit and 
the Infrastructure Area. 

The geology and subsoils in the study area are shown in Figure 1, Figure 2 and Figure 
4. 

3.1.1 Bedrock Geology 

The bedrock geology is shown in Figure 1 (1:75,000) and Figure 2 (1:25,000) and is 
based on the GSNI 1:10,000 digital geology map for Northern Ireland.  The bedrock 
geology at the regional and local scale is summarised here.  The geology is described in 
detail in the Technical Report for the Northern Ireland Gold Project, Northern Ireland 
(July 2016) at the national, regional and ore body scale for the Au deposit at 
Curraghinalt.  

Regional 

The Curraghinalt Deposit is a quartz-gold vein deposit, associated with shears and 
hosted within Dalradian meta-sediments of the Mullaghcarn Formation and the 
Glengawna Formation.  Gold vein mineralization is also recorded outside the 
Curraghinalt Deposit area in Dalradian meta-sediments of the Glenelly Formation and 
the Tyrone Volcanic Group (TVG). 

The Dalradian metasediments lie to the northwest of the Omagh Thrust, a major 
Caledonide structure which has displaced the Dalradian metasediments to the southeast 
over a complex sequence of pre-Devonian meta-sediments, meta-volcanics and igneous 
intrusives comprising the Tyrone Volcanic Group of the Tyrone Igneous Complex. 

The Dalradian metasedimentary formations present in the deposit area are, from the 
southeast (at the Omagh Thrust) to the northwest and, from the youngest to the oldest, 
the Mullaghcarn, Glengawna and Glenelly Formations.  The Mullaghcarn Formation, 
which hosts the Curraghinalt deposit, consists of a suite of strongly metamorphosed 
sedimentary rocks (sandstones, siltstones and mudstones), now composed of schistose 
psammite, semipelite and pelite. 

The upper part of the TVG comprises bimodal sequences of basaltic and andesitic to 
rhyolitic submarine and subaerial lavas, volcaniclastics with chert horizons and 
intercalations of graptolitic shales.  These lithologies are preceded by submarine basaltic 
andesite pillow lavas and associated intrusives.  A series of porphyry bodies and a 
series of calc-alkaline granitic intrusions intrude the volcano-sedimentary sequence.   

Local 

Bedrock 

The Curraghinalt Deposit hosting veins are contained in shear zones within the 
Mullaghcarn Formation.  The Mullaghcarn Formation is the highest part of the Dalradian 
Sequence present in the Curraghinalt Study Area and is composed of schistose 
semipelite, psammite and pelite.  The Infrastructure Area is entirely underlain by the 
Mullaghcarn Formation see Figure 1. 
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The Mullaghcarn Formation is underlain to the northwest by the Glengawna Formation, 
composed of dark grey to black graphitic schistose pelites in its lower part, passing up 
into pale grey quartzose psammites, semipelite and grey graphitic schistose pelite at the 
top of the formation.  The contact between the Glengawna Formation and the 
Mullaghcarn Formation is gradational. 

Structure 

The trace of the Omagh Thrust is located approximately 3.0km southeast of the 
delineated deposit area and 0.5km southeast of the Infrastructure Area, on the 
southeast side of Crockanboy Hill. The overall sequence youngs to the southeast, with a 
strong foliation dipping steeply (typically 30° to 80°) to the northwest. 

Mineralization 

Mineralization at Curraghinalt is found in a stacked sulphidic, quartz-carbonate vein 
system that strikes approximately west-northwest and dips approximately 55° to 75° to 
the northeast. At present, 12 main vein zones have been defined, each of which is 
anchored by a shear vein (D vein) and may include numerous adjacent extensional 
veinlets (C veins). The known strike length of the vein systems is 1,900 m and D veins 
have been intersected at a vertical depth of over 1,000m below surface. 

3.1.2 Subsoil Geology (Superficial Deposits) 

Regional 

GSNI superficial deposit mapping, Figure 4 shows the Study Area to be largely underlain 
by glacial till and peat on elevated ground, with glaciofluvial deposits (typically sands 
and gravels) in valley areas.  These glaciofluvial deposits are typically overlain by finer 
alluvial gravels, sands, silts and clays and are generally present immediately adjacent to 
water courses.  At the western edge of the Study Area, just downstream of the 
confluence of the Owenkillew and Owenreagh rivers, is a complex area of glaciofluvial 
sheet deposits, glaciolacustrine deposits and river terrace deposits. 

Local 

GSNI superficial deposit mapping in the immediate Infrastructure Area and adjacent 
surrounds shows this area to be underlain by glacial till and peat, with localised pockets 
of glaciofluvial deposits. 

Soil sampling undertaken in January 2016 in the immediate Infrastructure Area recorded 
that some of this area is underlain by peat overlying sandy clays and minor sandy silts 
derived from bedrock.  Variation in depth to bedrock in this area is largely controlled by 
peat thickness.  Where peat occurs it is generally between c. 0.1m to 1.0m in thickness, 
with thicker peat at the eastern edge of the sample area where it is up to 5.2m in 
thickness in the valley mire. 

 
  



Dalradian Gold / SRK 23 SLR 501.0241.006.05.Rev02 
EIA Baseline Soils and Geology  May 2017 

 

 
SLR 

3.2 Soils  

Soil types and distribution and soil geochemistry across the Infrastructure Area is 
presented here. 

3.2.1 Soil Types and Distribution 

The soils are shown in Figure 3 and Figure 3a for the region and study area. 

The soils in the study area are described by Cruickshank Ed. (1997) as comprising 
blanket peat above an elevation of c. 250m OD on the hills. Cruickshank describes the 
agricultural value of the hill areas as being low (agricultural land Class 4 or 5) and are 
generally used for low density hill sheep production.   

Agricultural Class 4 land is described as being poor quality land with severe limitations 
which significantly restrict the range of crops and/or yield and are mainly suited to grass.  
Class 4 soils are generally shallow being between 15cm and 20cm in depth 
(Cruickshank Ed., 1997).  Agricultural Class 5 land is described as being very poor 
quality land with severe limitations which are only suitable for permanent pasture or 
rough grazing (Cruickshank Ed., 1997). 

The EIA scoping response received from The Department Agriculture, Environment and 
Rural Affairs (DAERA) regarding soils in the study area, see Table 3, who undertook a 
desktop assessment of the soils for scoping purposes.  DAERA indicated that the 
Agricultural Land Classification (ALC) for the agricultural land is ALC grade 3b and ALC 
grade 4; the Best and Most Versatile (BMV) land is ALC grade 2 and 3a and therefore 
grades ALC 3b, ALC 4 and ALC 5 are outside of the BMV classification. 

A wide variety of soil types are present in the Study Area across different parts of the 
catchment, see Figure 3.  The upland areas on the hill tops and higher ridges are 
dominated by peats, while the valley floor areas are characterised by soils derived from 
alluvium (alluvial fines and sands & gravels) with localised peaty deposits of peaty soils.   

The valley flanks are underlain by a variety of mainly poorly drained acidic soil types, 
dominantly gleys or peaty gleys, with smaller areas of better draining podzols in the 
study area (but the area covered by these are small). 

The soils at the proposed mine infrastructure site are shown in Figure 3 and comprise 
peat on the higher slopes and poorly drained Gleys which have developed on mica 
schist till (soil code SWHG).  The Gley soils have been improved through drainage for 
agricultural pastures. 

The Ground Investigation (GI) data from trial pits and boreholes undertaken at the 
infrastructure site indicates shallow topsoil or peat with a maximum recorded depth of c. 
0.5m depth.  The GI results are discussed in detail below. 

3.2.2 Soil Geochemistry 

The Parameters analysed for and modelled (where available in the analytical datasets) 
were Al, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb, Sb, Se, Zn, Nitrates, Phosphate, 
Total Phosphorous, Soil Organic Carbon, pH and pH detail, see Supporting 
Documentation N and Supporting Documentation O with accompanying parameter maps 
in Appendix C and Appendix D. 
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All results for herbicides and pesticides were below the detection limit and therefore no 
modelling or interpretation was required. 

pH results for all datasets have been modelled and presented in a summary method 
showing samples where pH<6.5, pH >6.5 and <8.5 and samples with pH>8.5.  In 
addition, detailed pH value distributions are presented in 0.5pH unit steps for the stream 
sediment and adit area soil sampling. 

The modelled data is presented in Figures in the following Appendices: 

• Modelled TELLUS data is presented in Appendix A. 

• Modelled DGL Soils Mineral Exploration data is presented in Appendix B. 

• Modelled Infrastructure Area Soil Sampling data is presented in Appendix C. 

Summary results for the TELLUS, DGL Exploration, and Soil and stream sediment data 
are shown in Table 7 below. 

TELLUS Soils 

The TELLUS soils data indicates high arsenic (As), copper (Cu), Lead (Pb), Barium (Ba) 
and Molybdnum (Mo) in the study area compared with the samples from the 
infrastructure site and the stream sediments, see Table 7.  This is not unexpected as As 
in soils is strongly associated with gold (Au) mineralisation. 

DGL Exploration Data 

The DGL soil exploration data indicates maximum levels for parameters above those for 
the TELLUS, infrastructure soils and stream sediment data, see Table 7.  The DGL soil 
exploration data focuses on areas of suspected Au mineralisation based on geological 
mapping and investigations, and therefore metals strongly associated with this 
mineralisation are not unexpected in these exploration datasets, see Table 7.   

The maximum values in the DGL Soil Exploration dataset come from 15 samples in the 
general Glenhull area, located outside the Infrastructure Area, which returned high 
values for As (up to 1,691mg/kg) and other parameters, see parameter value maps in 
Appendix B.  This is not unexpected as the Study Area is known to have localised high 
background levels of As in soils and this metal is strongly associated with Au 
mineralisation. 

Infrastructure Area Soil Sampling Results 

The soil sample results from the Infrastructure Area were compared to the TELLUS 
results for the study area.  The soil sample results are at levels below the TELLUS 
dataset levels recorded, except for selenium (Se) and the maximum value for zinc (Zn), 
see Table 7. 

Soils sampling results indicates that pH varies from 3.66 to 7.01 with an average pH 
value of 5.27. the soils sampled as expected are acidic soils ().  

Soil Organic Matter (SOM) varies from 0.35% to 80.9% with an average of 2.8% for the 
entire dataset.  The recorded soil type between bedrock and any overlying peat is 
described as a sandy clay or sandy silt, which is directly derived from bedrock, and 16 
out of the 121 soil samples contain very high SOM (>10%) that are typical of such a soil; 
this suggests that these 16 samples contained a significant quantity of organic material 
or peat.  Removing samples with SOM >10% gives an average value of 8.9% for the 
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sample suite and removing samples with SOM >5% gives and average SOM of 2.4% for 
the remaining sample suite.  The latter percentage is considered to be more typical of 
the sandy clays and silts. 

Geotechnical Ground Investigation 

A geotechnical Ground Investigation (GI) was undertaken in the proposed mine surface 
Infrastructure Area was undertaken in December 2015 and January 2016 by SRK.  The 
results of the GI are shown in Supporting Documentation E. 

The GI program comprised a total of twelve boreholes to a maximum depth of 16m 
below ground level and twenty three trial pits to a maximum depth of 4.5m below ground 
level.  In situ geotechnical testing was undertaken at the site, including Standard 
Penetration Tests (SPT’s), Pocket Penetrometer tests, and Torvane Shear tests.  Soil 
and weathered bedrock samples from the trial pits and boreholes were taken for 
geotechnical laboratory testing. 

The typical stratigraphy at the proposed mine infrastructure site was described by SRK 
from the GI logs and is reproduced in Table 5 below.  

Table 5 - 
Generalised stratigraphy at proposed mine Infrastructure Area 

Average depth 
(mbgl) 

Stratigraphic Description 

0 to 0.5 Topsoil/Peat in some locations 

0.5 to 3.1 Gravelly Sand OR Silty Sand  

3.1 to 6.3 Weathered Schist bedrock 

6.3 to 18 Fractured Schist 

The peat is not present across all trial pit locations as most of the pits were conducted 
outside of the peat areas; only three trial pits encountered peat material >0.5m in 
thickness and they were TP05, TP16 and TP18.   

The Gravelly Sand OR Silty Sand can be interpreted as a subsoil deposit, probably 
glacial till in origin.  A subsoil deposit is not present in all trial pit locations, and where it 
is absent the logs indicate a thin topsoil directly on the weathered schist.  The trial pits 
are not recorded as reaching the more competent schist bedrock and this was identified 
in the boreholes.  

While the trial pit and borehole logs indicate variable stratigraphy across the site, 
particularly in the presence and thickness of subsoil material, the subsoils appear to be 
thicker towards the western part of the site with subsoils being thinner or absent towards 
the valley floor in the eastern part of the site, see BH04, BH05 and TP11. 

3.2.3 Stream Sediment Data 

The modelled data is presented in: 

• Modelled Stream Sediment data is presented in Appendix D. 

Summary results for the stream sediment data are shown in Table 6 and Table 7 below. 
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Table 6 - 
Stream sediment pH and Soil Organic Matter 

Summary Value pH Soil Organic Matter (%) 

Maximum 8.52 1.57% 

Minimum 6.25 0.35% 

Average 6.982 0.45% 

The stream sediment samples collected range from slightly acidic (minimum of 6.25) to 
slightly alkaline (maximum of 8.52); with an average (6.982) that is essentially neutral.  
Soil Organic Matter ranges from 0.35% to 1.57%, with an average of 0.45% indicating 
low organic content.  
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Table 7 - 
Summary Results for Stream Sediments, Soils Geochemistry, TELLUS Soils and DGL Exploration Soils 

Parameter As Cd Cr Cu Pb Hg Ni Se Zn V Be Bo Sb Ba Mo 

Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Source  
               

SLR Stream 
Sediments 

MAX 36.20 0.208 33.80 27.0 10.70 0.14 21.40 1.00 60.40 42.50 0.150 1.02 1.08 63.90 0.23 

MIN 6.13 0.086 10.50 8.33 7.30 0.14 14.40 1.00 37.30 12.0 0.024 0.70 0.60 32.90 0.10 

AVE 18.87 0.141 20.28 14.02 8.90 0.14 18.33 1.00 47.26 26.21 0.066 0.79 0.78 47.94 0.12 

 
 

               

SLR 
Infrastructure 
Area Soils  

MAX 67.30 0.958 35.30 53.00 74.10 0.21 28.00 4.50 656 56.80 0.695 838 1.83 195 0.62 

MIN 1.17 0.020 1.29 1.40 2.94 0.14 1.21 1.00 2.91 1.94 0.010 0.70 0.60 12.60 0.10 

AVE 6.64 0.102 11.53 8.31 12.87 0.14 9.78 1.11 34.95 16.77 0.089 9.53 0.63 50.64 0.13 

 
 

               

TELLUS Study 
Area Soils 

MAX 271.2 1.4 171.6 387.0 145.1 N/D 76.0 2.8 109.1 150.2 N/D N/D 2.20 2361 4.80 

MIN 5.0 0.2 6.0 0.8 12.5 N/D 1.9 0.3 11.1 6.6 N/D N/D 0.80 116 0.10 

AVE 19.5 0.55 44.6 19.2 38.6 N/D 11.4 0.9 43.7 53.5 N/D N/D 1.22 339.12 0.57 

 
 

 
              

DGL Study 
Area 
Exploration 
Soils 

MAX 1691 2.50 2,200 1,900 2,700 1.77 188 11.00 1000 156 3.000 - 141 1252 30.0 

MIN 0.10 0.020 1.00 0.90 1.00 0.01 0.30 0.20 2.00 1.00 0.060 - 0.05 8.0 0.05 

AVE 22.46 0.289 428.6 18.32 17.42 0.56 16.90 0.88 41.88 25.10 2.940 - 2.84 79.76 1.47 

 

 



Dalradian Gold / SRK 28 SLR 501.0241.006.05.Rev02 
EIA Baseline Soils and Geology  May 2017 

 

 
SLR 

3.3 Seismicity 

The available seismicity data for the UK and Ireland is presented here. 

3.3.1 BGS Seismic Data for the UK  

Historical and recent instrumentally recorded seismic data has been obtained from the 
BGS for the UK.  Only the data within c. 350km of the site at Curraghinalt has been 
shown here as this was considered to be sufficient as it includes the seismically active 
zone in North Wales.   

Historical Seismic Data 

The historical data was obtained in a catalogue format in MS Excel from the BGS and is 
shown here in in chronological order in Supporting Documentation P and by magnitude 
in Supporting Documentation Q.  The historical earthquake locations within c. 350km of 
the site at Curraghinalt are shown in Figure 7.   

The magnitude of a number of historic seismic events, approximately 93 in total within 
the search area, has not been determined and they have been classified as 
‘Undetermined’ events. 

The historic record of seismic events identified in the BGS catalogue extends back to 
1382 which was in the Dover Straits.  Within the 350km search area, the oldest identified 
earthquake was in Caernarvon in Wales in 1534, which was assigned a 4.5 ML value.  
The historic events are predominantly 3.1 ML and above as these more powerful events 
would have been felt by people or resulted in damage to buildings.  The largest seismic 
events in the historic record are in North Wales and in Scotland along the Great Glen 
fault.   

The BGS catalogue of historical seismic events does not identify any historic seismic 
events in Northern Ireland, see Figure 7.   

Instrumental Seismic Data (Post 1970) 

Recent, post 1970, seismic events greater than 2.0 Local Magnitude (ML) within a c. 
350km radius of the of the study area were obtained from the BGS website and a 
catalogue of the events is included in Supporting Documentation Rin chronological 
order, and Supporting Documentation S by magnitude.  The seismic events recorded 
within c. 350km of the site at Curraghinalt, by the BGS, are shown on Figure 8.   

The magnitude of a number of seismic events, approximately 20 in total within the 
search area, has not been determined and they have been classified as ‘Undetermined’ 
events. 

Recent seismic events recorded by the BGS indicates a cluster of events in North Wales 
and in Scotland, with events also recorded in the greater Manchester area as well as 
northern England, see Figure 8.  

Two events have been recorded in Northern Ireland, see Figure 8 - Recent Post 1970 
Seismic Events in the UK .  The first event was in Kilroot in October 1990 and measured 
magnitude 2.5 ML; however the BGS have stated that this event was as a result of a 
pillar collapse in an old disused salt mine near Carrickfergus and was not a natural 
earthquake.  The second event was recorded in Co. Fermanagh in November 1994 and 
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measured magnitude 2.1ML.  The Fermanagh event is located on the Castle Archdale 
Fault.    

A cluster of seismic events measuring between magnitudes 2 and 3 ML were recorded 
in the Inishowen peninsula area of Co. Donegal.  These events are along the line of the 
extension of the Great Glen Fault in North West Ireland. 

3.3.2 DIAS Seismic Data for Ireland 

For completeness additional seismic data for Ireland has been obtained from DIAS and 
are shown in chronological order by event in Supporting Documentation T, and by event 
magnitude (ML) in Supporting Documentation U.  There is some duplication between the 
DIAS and BGS datasets and any future site specific seismic hazard assessment for the 
project should take account of same. 

The distribution of seismic events is shown in Map 3 below.  A number of recorded 
events have not been assigned a magnitude and their ML value remains Undetermined 
in the catalogue.  ML Undetermined events are those events where there was not 
sufficient data to make a secure attempt at the magnitude determination. 
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Map 3 - 
Recorded Seismic Events since 1980 for Ireland 

 

Source: DIAS 2016. 

3.3.3 Seismic Hazard Mapping2 

Seismic hazard mapping for the UK has been undertaken as part of the work involved 
with the introduction of the Eurocode 8: Design of Structures for Earthquake Resistance 
(BGS, 2007).  These hazard maps gives guidance on the levels of mean horizontal peak 
ground acceleration (PGA) to be expected for return periods of 475 years and 2,500 
years, see Supporting Documentation V.   

                                                
2
 Note:  This information is provided to illustrate the aseismic nature of the project location, not for 

use in engineering design.  It is recommended that the engineering design of critical mine 
infrastructure comply with Eurocode 8 and BRE Report 210 (1991): An Engineering Guide to 
Seismic Risk to Dams in the UK 



Dalradian Gold / SRK 31 SLR 501.0241.006.05.Rev02 
EIA Baseline Soils and Geology  May 2017 

 

 
SLR 

The seismic hazard maps produced by the BGS indicate that Northern Ireland is 
classified as having the lowest seismic hazard classification. 

3.3.4 Conclusion 

The British Isles is located in an intraplate tectonic region with low levels of earthquake 
activity. 

A review of the historical earthquake catalogue (from the BGS) and recent instrumental 
data (from the BGS and DIAS) shows the spatial distribution of earthquakes in the 
British Isles and indicates that there have been no earthquakes events above 3.0 ML 
recorded in Northern Ireland.   

A review of recorded earthquakes from 1970 confirms that Northern Ireland is virtually 
aseismic and that there have been no earthquakes recorded in the vicinity of the 
proposed development at Curraghinalt, or along any of the main fault structures in the 
vicinity of the site. 
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3.4 Fluvial Geomorphology 

The fluvial geomorphology along the Owenkillew and Owenreagh rivers was assessed 
at thirteen field sites; six sites on the Owenkillew River and seven sites on the 
Owenreagh River, see Figure 5.  The baseline audit field survey data sheets for the 
fluvial geomorphology, along with site photographs, are shown in Supporting 
Documentation J. 

The results of the fluvial geomorphology baseline audit are presented here as a River 
Hydromorphology Assessment Technique (NIEA, 2014), where the quality of the river 
geomorphology is scored based on the degree of naturalness, reflecting the degree of 
human impact on the river geomorphology.   

3.4.1 River Hydromorphology Results 

The river hydromorphology assessment scores for the Owenkillew and Owenreagh river 
survey reaches are shown in Table 8 and Table 9 respectively. 

The WFD hydromorphology scores indicate that the Owenkillew River is classified as 
Poor to Moderate while the Owenreagh is classified as Bad to Moderate.  The 
classification of the channels from Bad to Moderate reflect the degree of human impacts 
on the river channel and indicate that the fluvial geomorphology is not considered to be 
particularly natural. 
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Table 8 - 
Owenkillew River Hydromorphology Assessment  

Owenkillew River 

Upstream         Downstream 

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 

Attribute                        Channel type PRG PRG PRG LM LM LM 

1 Channel form and flow type 1 1 1 1 1 2 

2 Channel vegetation 2 2 2 2 2 2 

3 Substrate condition 3 3 3 na. 3 3 

4 Barriers to continuity 3 4 4 2 4 4 

5 Bank structure and stability (LB & RB) 0 1 1 2 0 3 

6 Bank Vegetation (LB & RB) 0 1 2 0 0.5 0 

7 Riparian land cover (LB & RB) 0 0 1.5 0 0 0.5 

8 Floodplain connectivity (LB & RB) 1 1 0 1 0 0.5 

Total Score (out of 32) 10 13 14.5 8 10.5 15 

 
Hydromorphology Score 0.31 0.41 0.45 0.29 0.33 0.47 

 
Water Framework Directive Class Poor Moderate Moderate Poor Poor Moderate 

 
WFD Class - Hydromorphology Score: >0.8 High, >0.6-0.8 Good, >0.4-0.6 Moderate, >0.2-0.4 Poor, <0.2 Bad. 
Channel Types: Cascade / Step-pool (C/SP), Pool-Riffle-Glide (PRG), Lowland Meandering (LM) 
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Table 9 - 
Owenreagh River Hydromorphology Assessment  

Owenreagh River 

Upstream           Downstream 

Site 7 Site 8 Site 8b* Site 9 Site 10 Site 11 Site 5b 

Attribute                            Channel type C/SP LM PRG PRG PRG PRG PRG 

1 Channel form and flow type 1 0 3 1 0 0 2 

2 Channel vegetation 3 1 2 2 1 1 2 

3 Substrate condition 3 na. 3 na. na. na. 3 

4 Barriers to continuity 4 4 4 4 4 4 4 

5 Bank structure and stability (LB & RB) 2 0 3 1 0 0 2 

6 Bank Vegetation (LB & RB) 1.5 0 2 0 1 0 1 

7 Riparian land cover (LB & RB) 1 0 0 0 0.5 0 0 

8 Floodplain connectivity (LB & RB) 1.5 0 0 0 0 0 0.5 

Total Score (Maximum Score 32) 17 5 17 8 6.5 5 14.5 

 
Hydromorphology Score 0.53 0.18 0.53 0.29 0.23 0.18 0.45 

 
Water Framework Directive Class Moderate Bad Moderate Poor Poor Bad Moderate 

 
WFD Class - Hydromorphology Score: >0.8 High, >0.6-0.8 Good, >0.4-0.6 Moderate, >0.2-0.4 Poor, <0.2 Bad. 
Channel Types: Cascade / Step-pool (C/SP), Pool-Riffle-Glide (PRG), Lowland Meandering (LM) 

 



Dalradian Gold / SRK 35 SLR 501.0241.006.05.Rev02 
EIA Baseline Soils and Geology  May 2017 

 

 
SLR 

3.4.2 Discussion 

Human influences on the fluvial geomorphology of the Owenkillew and Owenreagh 
rivers has meant that the hydromorphology has been classified as Bad to Moderate as 
indicated here.   

The Owenkillew and Owenreagh rivers are predominantly a gravel bed rivers with some 
small areas of outcropping bedrock in the river channel.  The glaciofluvial outwash 
deposits on the floor of the valleys has provided the source of gravel bedload material 
for the rivers which have been reworked, through scour and erosion, by the rivers since 
the end of the last glaciation. 

The channel morphology of the rivers is predominantly a Pool-Riffle-Glide which is 
typical of the lower gradient valley floor channel type in the study area.  Short reaches of 
Cascade / Step Pool channel were recorded in the steeper river gradient section at 
Site 7 on the Owenreagh.  A Lowland Meandering channel type was recorded where 
lower gradient channel types occurred in the study area.  

The river channels have been straightened, deepened and the channel banks protected 
with stone and vegetation in order to prevent natural river channel erosion; these 
channel modifications may have been undertaken either by local landowners on an 
individual basis to protect their lands or by a state agency to prevent erosion.  The 
channel modification and protection of channel banks means that the natural river 
channel geomorphological processes of erosion, sedimentation and floodplain 
interaction no longer occur.  There was little evidence during the walkover survey of 
connectivity between the river channel and the floodplain indicating that the river can no 
longer use the floodplain for flood storage purposes.   

The combination of channel modification and bank protection measures has resulted in 
a uniform channel shape, with a flat bed and steep near vertical channel sides.  This 
modification of the channel has produced a relatively uniform flow and bed substrate 
distribution across the channel, which means that the channel has lost the natural 
variability of form and bedload which river channels display. 

Agricultural land use, including pastoral grazing and arable land use, extends up to the 
river channel bank at almost all locations surveyed including across former floodplains.  
The effect of the channel bank protection has been to protect farmland on the valley 
floor from erosion which has also had the consequence of preventing the natural 
development and evolution of the river channel. 

Only two structures were recorded in the river channel during the baseline walkover 
surveys, both in the Owenkillew, at Site 1 and Site 4.  The structures comprised stone 
weirs which locally raise the river surface water level immediately upstream over a short 
distance, the reason and function for the weirs is not known, although they were possibly 
constructed to form nursery pools for fish.  

The fluvial geomorphology field walkover surveys were undertaken in January 2016 
following a period of dry weather when flow conditions were lower in the Owenreagh and 
Owenkillew.  However, at a number of survey locations the stage level in the rivers was 
too high to observe the bedload substrate conditions and no recording was made.  In 
these cases the attribute has been marked ‘n.a.’ in Table 11 and Table 12 above and 
the Hydromorphology score has been calculated out of a maximum of 28 points instead. 
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3.5 Earth Science Designations 

Earth Science designated sites in Northern Ireland, which include sites with geological 
and geomorphological features, are designated either as Areas of Special Scientific 
Interest (ASSI) or Earth Science Conservation Review (ESCR) sites. It is the intention 
that the ESCR sites will be designated as ASSI at a future date.  The sites are aslo 
designated provisional ASSI (pASSI) and Sites of Local Nature Conservation 
Importance (SLNCI)  

The location of the designated sites is based on the considered importance of the 
geological and geomorphological features at a national level for geodiversity and 
conservation.  The designations are site specific features and are dependent on the 
spatial extent and exposure of the particular recognised geological or geomorphological 
feature. 

3.5.1 Baseline Data 

The earth science ASSI sites and ESCR sites located within the study area are shown in 
Figure 6 and the site summary details are shown in Supporting Documentation K.  The 
designated sites are listed here in Table 10 below. 

Table 10 - 
Earth Science Designated Sites 

Site Name Designation 

Cashel Rock, near Creggan ASSI (No. 313) 

Mountfield Old Quarry ASSI (No. 311) 

Murrins Complex - Cashel Outwash ASSI (No. 203) 

Mullaghcarn ASSI (No. 309) 

Barnes Burn, Glenelly ESCR / pASSI 

Barnes Gap ESCR / pASSI 

Carboniferous Subarea-8; Newtownstewart Outlier ESCR 

Cashel ESCR / SLNCI 

Cashel Rock ESCR / SLNCI 

Creggan ESCR 

Curraghinalt Stream Section ESCR / SLNCI 

Curraghinalt Burn, near Gortin ESCR / pASSI 

Glendarragh Burn, Glenlark ESCR / pASSI 

Glenelly/Owenkillew Valleys (Gortin) ESCR 

Glenlark ESCR / pASSI 

Glensawisk Burn ESCR / SLNCI 

Golan Burn, Gortin ESCR / pASSI 

Laghta Bridge, Tievenameena ESCR / pASSI / SLNCI 
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Site Name Designation 

Middletown Burn, Culvacullion Townland ESCR / pASSI 

Mountfield Quarry ESCR / pASSI 

Murrins Complex - Glensawisk Burn Delta ESCR 

Mveela More ESCR 

Slievemenagh, near Greencastle ESCR / pASSI 

Two designated sites are located in close proximity to the existing adit at Curraghinalt, 
they are Curraghinalt Stream Section (ESCR / SLNCI) and Curraghinalt Burn (ESCR / 
pASSI).  These two sites are discussed here. 

Curraghinalt Stream Section (ESCR / SLNCI) 

The Curraghinalt stream section designation summary details are included here in Table 
11 below.  It is recognised in the site description that the exposure is modest and that 
the feature importance is only because it is representative of the internationally known 
gold prospect and of regional metallogeny. 

Table 11 - 
Curraghinalt Geological Designation Summary 

Item Description 

Location Type Stream section 

Geology Carboniferous, Ordovician, Precambrian 

Key Features The site shows a pyritic quartz vein outcrop that is 
representative of an internationally known gold ore 
prospect.  Minerals include Gold, Pyrite, Quartz and 
Electrum 

Conservation Importance The vein was one of the first bedrock occurrences of 
potentially economic gold mineralization discovered 
during commercial mineral exploration in Northern Ireland. 
It is representative of the 'lode gold' style of mineralization 
in the Curraghinalt prospect, which has been the subject 
of detailed geological and geochemical investigations. 
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Curraghinalt Burn, near Gortin (ESCR / pASSI) 

The Curraghinalt Burn site comprises a hydrothermal vein (Sheep Dip Vein) which is 
visible in a stream section, designation summary details are included here in Table 12 
below.   

Table 12 - 
Curraghinalt Hydrothermal Vein Geological Designation Summary 

Item Description 

Location Type Hydrothermal Vein exposure in Stream section 

Geology Carboniferous, Precambrian 

Key Features Coarse-grained pyritic quartz vein material 

Conservation Importance The hydrothermal vein was one of the first bedrock 
occurrences of potentially economic gold mineralization 
discovered during commercial mineral exploration in 
Northern Ireland.  It is representative of the 'lode gold' 
style of mineralization in the Curraghinalt prospect, which 
has been the subject of detailed geological and 
geochemical investigations. 

3.5.2 Conservation Importance 

The conservation importance of the designated sites is at a national level as the sites 
are recognised for their geodiversity and geological heritage. 

3.5.3 Location and Distribution of Designated Sites 

A number of the ESCR sites are not point specific geological or geomorphological 
features but cover a wider area than the point feature used to identify the feature.  For 
example the Glensawisk Burn or the Glenelly/Owenkillew Valleys (Gortin) ESCR sites 
cover Pleistocene deposits in the valleys.  The ESCR site in Glenelly/Owenkillew Valleys 
(Gortin) is discussed in more detail here. 

The Glenelly/Owenkillew Valleys (Gortin) ESCR Site 

This ESCR site covers an extensive area of the Owenkillew, Glenlark and Glenelly 
valleys and includes Quaternary geomorphological features, including eskers, flat-
topped delta, kettle-hole, moraine, Nye-type channel, subaqueous fan and ice contact 
features, comprised of glacio-fluvial sand and gravel deposits. 

No map of the extent of these geomorphological features and glacio-fluvial deposits has 
been produced for this ESCR designation although the ESCR site summary does 
describe the locations of quaternary geomorphological features in the valleys, see 
Supporting Documentation W. 

3.5.4 Discussion 

The baseline desktop study indicates the presence of designated sites for geological 
and geomorphological interest within the soils and geology study area.  Two sites are 
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located close to the existing Adit at Curraghinalt.  There are no sites identified at the 
proposed mine surface Infrastructure Area or in close proximity to the area.   

The two sites at Curraghinalt comprise natural exposures in the channel of the burn and 
will not be destroyed or altered as part of the proposed project. 

Geological designated sites have not been raised as a potential issue of concern from 
the project from scoping consultations with stakeholders to date. 
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4.0 CONCLUSIONS 

The key findings from this Soils and Geology baseline study are outlined below.  The 
key findings for the following topics covered in this baseline study are presented here.  
The topics are: 

• Geology; 

• Soils; 

• Soil and Stream Sediments; 

• Seismicity; 

• Fluvial geomorphology; and  

• Earth science designations.  

4.1 Geology 

There are a variety of subsoil deposits in the study area with glacial till and peat on 
elevated ground, with glaciofluvial deposits, typically sands and gravels in valley floor 
areas.  The glaciofluvial deposits are typically overlain by recent alluvial gravels, sands, 
silts and clays within and immediately adjacent to water courses.   

The geology at Curraghinalt is well known from the extensive exploration drilling in the 
area.   

The Curraghinalt Deposit is a quartz-gold vein deposit, associated with shears and 
hosted within Dalradian meta-sediments of the Mullaghcarn Formation and the 
Glengawna Formation.  The mineralisation at Curraghinalt is found in a stacked 
sulphidic, quartz-carbonate vein system. At present, 12 main vein zones have been 
defined through drilling, the known strike length of the vein systems is 1,900m and veins 
have been intersected at a vertical depth of over 1,000m below surface. 

The proposed Infrastructure Area is underlain by intermittent peat deposits overlying 
sandy clays and minor sandy silts derived from bedrock.  Peat thickness is generally 
between 0.1 to 1.0m, with thicker peat at the eastern edge of the Infrastructure Area at 
the valley mire which are up to 5.2m in thickness. 

4.2 Soils 

A wide variety of soil types are present in the Study Area.  Upland areas are 
characterised by peats, while the valley floor areas are characterised by soils derived 
from glacial outwash and alluvium with localised peaty soils where drainage is poor.   

The valley sides are underlain by mainly poorly drained acidic soil types, dominantly 
gleys or peaty gleys, with smaller areas of better draining podzol soils. 

The soils at the proposed mine infrastructure site comprises peat on the higher slopes 
and poorly drained Gleys on the lower slopes.  The Gley soils have been improved 
through drainage for agricultural pastures.  Ground investigation data at the proposed 
infrastructure site indicates shallow topsoil or peat. 
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4.3 Soil and Stream Sediments: Geochemistry 

The soil sample geochemical results will be screened against the UK Suitable 4 Use 
Levels3 (S4ULs) assessment criteria for Commercial and Industrial land, refer to 
Supporting Document C (SD-C4).  These assessment criteria for Commercial and 
Industrial Land were adopted here for this assessment in the absence of NI guidance on 
screening values. 

A copy of the UK S4ULs assessment criteria for Commercial and Industrial lands 
available for the parameters being tested is included in SD-C. 

The LQM/CIEH 'Suitable 4 Use Levels' (S4ULs) follow on from the previous LQM/CIEH 
Generic Assessment Criteria.  The assessment criteria have been updated in 2015 line 
with developments in UK human health risk assessment, in particular the additional land 
uses and exposure assumptions presented in Defra's recent C4SL guidance.  The 
S4ULs are all based on Health Criteria that represent minimal or tolerable levels of risks 
to health as described in the Environment Agency's SR2 guidance, ensuring that the 
resulting assessment criteria are 'suitable for use' under planning. 

The TELLUS soil sample data returned values for heavy and other metals of interest 
significantly lower than screening values used for Commercial Industrial land use. 

The vast majority of DGL exploration soil samples returned values for heavy and other 
metals of interest significantly lower than the screening values.  The exception is a 
number of samples in the general Glenhull area that returned high values for As; this is 
not unexpected as the Study Area is known to have localised high background levels of 
As in soils and this metal is strongly associated with Au mineralisation. 

Soils sampling in the Infrastructure Area indicates that the soils sampled as expected 
are acidic soils.  Soil Organic Matter varies from 0.35% to 80.9%, with an average of 
2.8% for the entire dataset, and suggests that some soil samples contained a significant 
quantity of peat.  All samples returned values for heavy and other metals of interest 
significantly lower than the screening values used Commercial Industrial land use. 

The stream sediment samples range from slightly acidic to slightly alkaline but are 
essentially neutral and Soil Organic Matter is low.  All samples returned values for heavy 
and other metals of interest significantly lower than the screening values used 
Commercial Industrial land use. 

4.4 Seismicity 

The British Isles is located in an intraplate tectonic region with low levels of earthquake 
activity.  Earthquake data for the British Isles indicates that there have been no 
earthquakes events above 3 ML recorded in Northern Ireland.   

A review of recorded earthquakes from 1970 confirms that Northern Ireland is virtually 
aseismic and that there have been no earthquakes recorded in the vicinity of the 
proposed development at Curraghinalt, or along any of the main fault structures in the 
vicinity of the site.   

                                                
3
 Nathanial, C.P.; McCaffrey,C.; Gillett, A.G.; Ogden, R.C. & Nathanial, J.F. (2005), The LQM/CIEH S4ULs 

for Human Health Risk Assessment 
4
 ESIA Baseline Data Collection Soils and Geology: Soil Geochemistry Sampling Procedure, SLR Report 

Rev01, November 2015. 
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Seismic hazard maps produced by the BGS indicate that Northern Ireland is classified 
as having the lowest seismic hazard classification. 

4.5 Fluvial Geomorphology 

Human influences on the Owenkillew and Owenreagh River channels has resulted in the 
hydromorphology of the river reaches assessed being classified as Bad to Moderate, 
based on the WFD hydromorphology classification system.   

The Owenreagh and Owenkillew river channels have been straightened, deepened and 
the channel banks protected with stone and vegetation in order to prevent natural river 
channel erosion.  The combination of channel modification and bank protection 
measures has resulted in a uniform channel shape, with a flat bed and steep near 
vertical channel sides.  Channel modification has produced a relatively uniform flow and 
bed substrate distribution across the channel, which means that the channel has lost the 
natural variability of form and bedload which river channels display 

The channel modification and protection of channel banks means that the natural river 
channel geomorphological processes of erosion, sedimentation and floodplain do not 
currently operate.   

4.6 Earth Science Designations 

There are twenty three Earth Science designate sites within the study area.  The Earth 
Science sites are designated for their geological and geomorphological interest.   

Two ESCR designated sites are for natural exposures in the Curraghinalt Burn into the 
mineralised veins.  The two sites are located close to the existing Adit at Curraghinalt.  
The conservation importance of the ESCR sites is at a national level in Northern Ireland. 

There are no designated sites identified at the proposed mine surface Infrastructure 
Area or in close proximity to the area.   
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6.0 CLOSURE 

This report has been prepared by SLR Consulting (Ireland) with all reasonable skill, care 
and diligence, and taking account of the manpower and resources devoted to it by 
agreement with the client.  Information reported herein is based on the interpretation of 
data collected and has been accepted in good faith as being accurate and valid.   

This report is for the exclusive use of SRK / Dalradian Gold Ltd; no warranties or 
guarantees are expressed or should be inferred by any third parties.  This report may 
not be relied upon by other parties without written consent from SLR. 

SLR disclaims any responsibility to the client and others in respect of any matters 
outside the agreed scope of the work. 
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Appendix A - 
TELLUS Soils Results 

 

Figure T1 - Arsenic in TELLUS Soils 

Figure T2 - Cadmium in TELLUS Soils 

Figure T3 - Cobalt in TELLUS Soils 

Figure T4 - Copper in TELLUS Soils 

Figure T5 - Molybdenum in TELLUS Soils 

Figure T6 - Nickel in TELLUS Soils 

Figure T7 - Lead in TELLUS Soils 

Figure T8 - Antimony in TELLUS Soils 

Figure T9 - Zinc in TELLUS Soils 
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Appendix B - 
DGL Mineral Exploration Soils Results 

 

Figure Ex1 - Aluminium in DGL Exploration Data Soils  

Figure Ex 2 - Arsenic in DGL Exploration Data Soils 

Figure Ex 3 - Cadmium in DGL Exploration Data Soils 

Figure Ex 4 - Cobalt in DGL Exploration Data Soils 

Figure Ex 5 - Copper in DGL Exploration Data Soils 

Figure Ex 6 - Iron in DGL Exploration Data Soils 

Figure Ex 7 - Mercury in DGL Exploration Data Soils 

Figure Ex 8 - Manganese in DGL Exploration Data Soils 

Figure Ex 9 - Molybdenum in DGL Exploration Data Soils 

Figure Ex 10- Nickel in DGL Exploration Data Soils 

Figure Ex 11 - Lead in DGL Exploration Data Soils 

Figure Ex 12 - Antimony in DGL Exploration Data Soils 

Figure Ex 13 - Selenium in DGL Exploration Data Soils 

Figure Ex 14 - Zinc in DGL Exploration Data Soils 
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Appendix C - 
Infrastructure Area Soils Geochemical Results 

 

Figure S1 - Aluminium in Infrastructure Area Soils  

Figure S2 - Arsenic in Infrastructure Area Soils 

Figure S3 - Cadmium in Infrastructure Area Soils 

Figure S4 - Cobalt in Infrastructure Area Soils 

Figure S5 - Copper in Infrastructure Area Soils 

Figure S6 - Iron in Infrastructure Area Soils 

Figure S7 - Mercury in Infrastructure Area Soils 

Figure S8 - Manganese in Infrastructure Area Soils 

Figure S9 - Molybdenum in Infrastructure Area Soils 

Figure S10 - Nickel in Infrastructure Area Soils 

Figure S11 - Lead in Infrastructure Area Soils 

Figure S12 - Antimony in Infrastructure Area Soils 

Figure S13 - Selenium in Infrastructure Area Soils 

Figure S14 - Zinc in Infrastructure Area Soils 

Figure S15 - Nitrate in Infrastructure Area Soils 

Figure S16 - Phosphate in Infrastructure Area Soils 

Figure S17 - Phosphorus in Infrastructure Area Soils 

Figure S18 - Soil Organic Matter in Infrastructure Area Soils 

Figure S19 - pH (Values) of Infrastructure Area Soils 

Figure S20 - pH (Acid/Alkaline) of Infrastructure Area Soils 
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Appendix D - 
Stream Sediment Geochemical Results 

 

Figure SS1 - Aluminium in Stream Sediments Soils  

Figure SS2 - Arsenic in Stream Sediments Soils 

Figure SS3 - Cadmium in Stream Sediments Soils 

Figure SS4 - Cobalt in Stream Sediments Soils 

Figure SS5 - Chromium in Stream Sediments Soils 

Figure SS6 - Copper in Stream Sediments Soils 

Figure SS7 - Iron in Stream Sediments Soils 

Figure SS8 - Mercury in Stream Sediments Soils 

Figure SS9 - Manganese in Stream Sediments Soils 

Figure SS10 - Molybdenum in Stream Sediments Soils 

Figure SS11 - Nickel in Stream Sediments Soils 

Figure SS12 - Lead in Stream Sediments Soils 

Figure SS13 - Antimony in Stream Sediments Soils 

Figure SS14 - Selenium in Stream Sediments Soils 

Figure SS15 - Zinc in Stream Sediments Soils 

Figure SS16 - Nitrate in Stream Sediments Soils 

Figure SS17 - Phosphate in Stream Sediments Soils 

Figure SS18 - Phosphorus in Stream Sediments Soils 

Figure SS19 - Soil Organic Matter in Stream Sediments Soils 

Figure SS20 - pH (Values) of Stream Sediments Soils 

Figure SS21 - pH (Acid/Alkaline) of Stream Sediments Soils 
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EurGeol Dr. John Kelly PGeo.   

John has 25 years of experience in base metal, aggregates and industrial mineral 
exploration and resource assessment. John has worked extensively in carbonate-hosted 
base metal and precious metal exploration in Ireland, North America, Pakistan, 
Greenland, Turkey and West Africa, and since 2000 he also has gained wide experience 
of exploration, resource assessment and EIA preparation for the mining, aggregate, 
industrial minerals and major infrastructure development sectors. John has undertaken 
numerous geotechnical assessments of quarries and also been involved in a number of 
large scale ground investigation programmes for major infrastructure projects. 

John has undertaken the previous environmental baseline studies at Curraghinalt 
including stream sediment sampling and soil geochemistry sampling as well as 
modelling of TELLUS data. 

John has presented at Public Inquiries and made representations at arbitration hearings 
and has extensive experience having attended over approximately eight such hearings. 

EurGeol Tom Moore, PGeo  

Within SLR, Tom has prepared geological / geotechnical and environmental desk top 
studies and technical literature review for road and rail infrastructure projects and 
environmental assessments. Desk studies involved gathering and collating published 
data on topography, geomorphology, quaternary geology (subsoils), solid bedrock 
geology, historical land use, environmental, hydrology and hydrogeology.  They also 
involved interpretation of aerial photographs (where available) and ground truthing of the 
data by means of site walkover surveys. 

Tom has prepared many geological, soils, subsoils and geomorphology sections for EIS 
for Quarries and other large infrastructure projects.  

Tom has undertaken the previous environmental baseline monitoring at Curraghinalt 
including stream sediment sampling and soil geochemistry sampling as well as geotech 
well drilling. 

EurGeol Dr. Peter Glanville, PGeo  

Peter is a Principal with SLR and has over 15 years experience in the area of 
Quaternary geology, Geomorphology, Hydrology and environmental monitoring.  He has 
been involved in a range of environmental monitoring projects for Environmental 
Baseline Studies, Exploration Drilling Operations, Quarry site Operations and 
Infrastructure projects for Soils and Geology.   

Peter has undertaken baseline studies, Environmental Impact Assessments and has 
prepared Environmental Statements for Soils and Geology. 

Peter previously undertook baseline fluvial geomorphological survey of the Owenkillew 
and surface water quality monitoring for DGL during baseline research at Curraghinalt.  

Tim Paul, MSc CEng MRICS 

Tim is SLR’s Mining & Minerals sector lead for the Europe region and a member of the 
SLR European Management Team.  He is a chartered engineer and chartered mineral 
surveyor with over 25 years’ experience in providing strategic development advice, 
mineral reserve valuation, permitting & EIA; mine waste management; and transactional 
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due diligence services for mining and minerals developments in Europe and 
internationally.  While working with Ove Arup & Partners he was the project engineer for 
a Study of UK Earthquake Hazard & Risk funded by the UK Department of the 
Environment. 

Currently Tim is the independent technical advisor to Kilroot Salt Mine in Northern 
Ireland. This is a role he has fulfilled since 1999 and his work has included preparation 
of the planning application and accompanying Environmental Statement for a 270 
hectare extension to the underground mine; and the planning application and supporting 
technical reports for a 1.1 km long new mine access tunnel.  Both applications were 
successfully granted planning permission and have been an integral part of the long 
term strategic mine development. 
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Supporting Documentation B - 
Soil Sampling Grid with Peat Depths across the Proposed Infrastructure Area 
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Supporting Documentation C - 
EIA Baseline Data Collection Soils and Geology: Soil Geochemistry Sampling 

Procedure 
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Supporting Documentation D - 
EIA Baseline Data Collection Soils and Geology: Soil Sampling Field Record Sheet 
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Supporting Documentation E - 
Overburden Geotechnical Investigation Program (SRK, September 2016) 
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Supporting Documentation F - 
EIA Baseline Data Collection Soils and Geology: Stream Sediment Sampling 

Procedure September 2015 
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Supporting Documentation G - 
Loughs Agency Consent for Stream Sediment Sampling 
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Supporting Documentation H - 
EIA Baseline Data Collection Soils and Geology: Stream Sediment Sampling Field 

Record Sheet 
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Supporting Documentation I - 
EIA Baseline Data Collection Soils and Geology: Fluvial Geomorphology Baseline 

Audit Methodology 
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Supporting Documentation J - 
Fluvial Geomorphology Baseline Audit Field Record Sheets 
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Supporting Documentation K - 
Earth Science Designated Sites 
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Areas of Special Scientific Interest (ASSI) with Earth Science Attributes. 

Site Name E N Geological Period Status 

Cashel Rock, near Creggan 258900 380100 Caledonian Igneous, Mineralogy ASSI 313 

Mountfield Old Quarry 253500 378700 Dalradian, Structural Geology ASSI 311 

Murrins Complex - Cashel Outwash 256200 378800 Pleistocene ASSI 203 

Mullaghcarn 252000 381400 Pleistocene  ASSI 309 

Earth Science Conservation Review (ESCR), provisional Areas of Special Scientific Interest (pASSI) and Sites of Local Nature Conservation 
Interest (SLNCI) sites. 

Site Name E N Geological Period Status 

Barnes Burn, Glenelly 256200 390500 Precambrian pASSI 

Barnes Gap 255000 390000 Precambrian pASSI 

Carboniferous Subarea-8; Newtownstewart Outlier 249000 387000 Carboniferous ESCR only 

Cashel 256200 378800 Quaternary SLNCI 

Cashel Rock 258900 380100 Ordovician SLNCI 

Creggan 262300 378200 Ordovician ESCR only 

Curraghinalt Stream Section 257100 386500 Carboniferous, Ordovician, Precambrian SLNCI 

Curraghinalt Burn, near Gortin 257100 386500 Carboniferous, Precambrian pASSI 

Glendarragh Burn, Glenlark 259200 389100 Precambrian pASSI 

Glenelly/Owenkillew Valleys (Gortin) 249300 385800 Quaternary – Post Glacial Deposits ESCR only 

Glenlark 260400 389600 No data pASSI 
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Site Name E N Geological Period Status 

Glensawisk Burn 253200 378600 Quaternary SLNCI 

Golan Burn, Gortin 252300 387200 Carboniferous, Precambrian pASSI 

Laghta Bridge, Tievenameena 264000 388400 No data pASSI/SLNCI 

Middletown Burn, Culvacullion Townland 249000 387000 Carboniferous pASSI 

Mountfield Quarry 253500 378700 Ordovician, Precambrian pASSI 

Murrins Complex - Glensawisk Burn Delta 253200 378600 Quaternary ESCR only 

Mveela More 264100 379200 Ordovician ESCR only 

Slievemenagh, near Greencastle 262400 382400 Ordovician pASSI 
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Supporting Documentation L - 
TELLUS Soils Data for Study Area (.xls file) 
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Supporting Documentation M - 
DGL Exploration Soil Data (.xls file) 
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Supporting Documentation N - 
Infrastructure Area Soil Geochemical Lab Reports 
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Supporting Documentation O - 
Stream Sediment Geochemical Lab Reports 
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Supporting Documentation P - 
Historic Seismic Events in Chronological Order 
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Supporting Documentation Q - 
Historic Seismic Events by Magnitude (ML) 
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Supporting Documentation R - 
Recent Seismic Events in Chronological Order 
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Supporting Documentation S - 
Recent Seismic Events by Magnitude (ML) 
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Supporting Documentation T - 
DIAS Seismic Event Data in Chronological Order 
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Supporting Documentation U - 
DIAS Seismic Event Data by Even Magnitude (ML) 
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Supporting Documentation V - 
PGA hazard maps for 475 year and 2,500 year Return Periods 
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Supporting Documentation W - 
Glenelly / Owenkillew Valleys (Gortin) ESCR Site Summary 
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Glenelly / Owenkillew Valleys (Gortin) ESCR Site Summary 

Source:   

Item Description 

Age Quaternary 

Rock Glacio-fluvial sand and gravel material 

Features of 
Interest 

Glacio-fluvial sediment, esker, flat-topped delta, kettle-hole, moraine, Nye-
type channel, subaqueous fan, ice contact 

Site 
Summary 

The Glenelly and Owenkillew valleys and the Glenlark, a tributary of the 
Owenkillew, contain a wide range of related glacial and post-glacial 
deposits. They were laid down in the final stages of the last glaciation in 
Ireland (the Midlandian) at the close of the Pleistocene period, roughly 
12,000 years ago, when the glacial ice was in final retreat. 

The two main valleys are broadly parallel, trend east-west and are carved 
into the ancient Dalradian metamorphic rocks (mostly schists). They are 
confined by long, undulating ridges of high ground, important features in 
the glacial retreat, which are incised by meltwater overflow channels. Two 
breach the ridge on the northern side of the Glenelly River in the area 
north of Plumbridge. These are Butterlope Glen, with a base level of 210m 
above sea level, and the Letterbrat channel, with a base level at 180m. 
Both drain into the Inver channel to the north which, in turn, merges with 
the Burn Dennet drainage. The ridge between the Owenkillew and 
Glenelly valleys is breached by the Barnes Gap, between the summits of 
Mullaghbane and Mullaghbolig, with a base level of 250m above sea level, 
and at Sawelbeg at the head of Glenlark where the base level is 319m. 
Both appear to have drained north into the Glenelly valley. The Glenelly 
valley, over much of its length from just west of Mullaghgreenan to Lough 
Ouske on the high ground at the valley head, contains extensive deposits 
formed both under the ice and in glacial lakes. There are also lateral 
moraines clinging to the valley walls over this 20km stretch. The main 
deposits are the belt of steep moraine ridges up to 8m high, losing height 
to the south and west from the 330m contour to the 260m level. At 
Sawelbeg and Barnes Gap there are clear side-valley moraines and the 
main sediment deposits are wedges and fans, best seen at Barnes Gap, 
Goles Forest and Cranagh. Weak moraine ridges cross the valley in the 
vicinity of Goles Forest but at Dergbrough, 2km west of Plumbridge, 
where the valley opens out, there is a strong cross valley moraine 15m 
high which has diverted the river to the north for 300m to a breach before 
it resumes its westward flow. The Owenkillew and its tributary, Glenlark, 
are also liberally decorated with glacial retreat features and deposits. 
From its confluence with the Finarrow Burn to the head of Glenlark, a 
series of cross valley moraines reaches up to the 290m contour on the 
valley walls. Lough Lark is confined by hummocky mounds to the south 
west and it drains along the old meltwater channel northwards, spilling 
down the southern slope of the Glenelly valley to join its flow. There are 
further cross valley moraines at Fallagh Lower on the Owenreagh River, 
3km upstream of its confluence with the Owenkillew, and a substantial 
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and pronouncedly arcuate moraine, 4km long, extends from Cosh House 
through Moyle Glebe to Milltown, across the Owenkillew, 1km upstream of 
Newtownstewart. The most obvious and striking feature on the 
Owenkillew is a landform about 1.5km south of Gortin village. It consists of 
layered sediments at the mouth of Altavaran Glen to the south. Groups of 
hummocks and discontinuous ridges on a flat plain slope northwards 
where they meet the steep southern slopes of what appear to be eroded 
fragments of a higher set of deposits. There are three distinct levels in this 
complex, the highest at 256m above modern sea level and dotted with 
seven small lakes. The others are at the 210m and 180m contours. They 
are deeply dissected by north-draining channels and the north faces of the 
deposits are steep and fairly flat. The sediments can be seen in the flanks 
of eroding segments and are typical of glacial lake deltas - mostly cross-
bedded sands, gravels and cobbles. Kettle holes (flooded depressions 
created by the melting of large masses of buried ice), evidence of a torrent 
of meltwater below the ice feeding debris to the delta, choked ice tunnel 
deposits (eskers), sediments that were in contact with the ice and 
sediments deformed by moving ice can all be seen here. Despite the poor 
exposure of the internal composition and structure of most of these 
landforms (leading to some uncertainty of their nature), a rough sequence 
of events can be proposed for the area. The original ice cover of the entire 
area was derived from the Omagh basin to the south west. At the height of 
its development, this major ice sheet flowed north east across the region 
and was so thick that it was uninfluenced by the east-west trending valleys 
of the Owenkillew and Glenelly. The Barnes Gap and Altavaran Glen, both 
deeply incised into bedrock, were probably formed at this time by powerful 
meltwater torrents coursing beneath the ice. As the climate improved and 
the ice sheet began to deflate, the underlying rock topography exerted an 
influence and split the ice along the Slievemore to Slieveavady ridge, 
separating ice masses in the Glenelly valley to the north and the 
Owenkillew in the south. The main ice sheets were still centred on lowland 
depressions but the ridges and valleys now controlled events. The 
entrance of the Glenelly valley was blocked by ice to a level above the 
bases of Butterlope Glen and the Letterbrat channel. As the ice tongues 
that occupied the valleys began to melt and retreat down gradient to the 
west, they left lateral moraines banked against the valley sides. Ice also 
blocked the mouth of the Owenkillew (evidenced by the moraines at 
Crosh, Fallagh Lower and the upper Owenkillew) and prevented the 
escape of meltwater to the west, leading to a build-up stretching all the 
way up the valley. It was into this extensive lake that the complex of 
sediments south of Gortin village was deposited. The initial lake level (the 
surface of the topmost delta) was at 256m above modern sea level but 
when the Butterlope Glen channel (base at 210m) became ice-free, the 
lake rapidly drained to the 210m surface, preserved at Gortin; as further 
ice wastage opened the Letterbrat channel (base 180m), the process was 
repeated, giving the last lake level for which evidence survives, at 180m. 
The final melting left the foundations of the modern landscape and the 
chief changes since have been largely restricted to the erosion of the 
unconsolidated glacial and lake sediments. This area has largely escaped 
the exploitation of sand and gravel deposits which has pocked and 
defaced the glacial record elsewhere, so its scientific value remains 
largely intact. It is also an area of great character and high aesthetic 
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quality and is potentially a future national park. It follows that the sensitive 
management of these landscapes is of national importance and all 
proposed developments will require careful scrutiny for their 
environmental impact. 

 

 

 


