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ANNEX F                                                    
TECHNICAL NOTE: Derivation of Site-Specific                     

Groundwater Quality Targets   

1 INTRODUCTION  

This Technical Note sets out the basis for the derivation of groundwater quality targets (‘design 

target limits’) on a site-specific basis for the Project to support the groundwater risk assessment.  

A methodology to derive proposed compliance limits is also presented.  

The note is structured as follows: 

Section 2 – overview of relevant regulation, guidance documents and technical reports; 

Section 3 – presentation of relevant guideline values and standards; 

Section 4 – approach to deriving design target limits for hazardous and non-hazardous 

substances; 

Section 5 – derivation of site-specific groundwater target limits and compliance limits; 

Addendum A – more detailed summary of relevant regulation, guidance and technical 

documents. 

An introduction to the key terms used i.e. ‘design target limit’ and ‘compliance limit’ is included 

in Section 1.1 which also introduces the terms ‘screening value’ and ‘source term concentration’ 

for context. 

Within this this note we refer to the relevant regulation and numerous guidance documents and 

technical reports. These are introduced in Section 2 of the note in the context of the various 

principles and approaches followed, with a detailed summary of each presented in Addendum 

A. 

Relevant water guideline values and standards are summarised as a basis for determining 

appropriate target limits for groundwater quality in Section 3. There are no specific 

Environmental Standards for groundwater and the basis for the derivation of target limits uses 

a number of different standards (for example, drinking water standards and surface water 

Environmental Quality Standards) and other criteria (for example, the limit of quantification). 

http://www.srk.com/


SRK Consulting   U7511 2020 Groundwater Impact Assessment – Annex F 

 

FEI2_App C6_Annex F Target Methodology (2020).docx October, 2020 
 Page 2 of 26 

To comply with the 2009 Groundwater Regulations the regulator is required to either prevent or 

limit the input of substances into groundwater depending on whether they are classified as 

hazardous substances or non-hazardous substances respectively.  

The input of hazardous substances is assessed via the concept of discernibility i.e. assessing 

whether or not a substance is present in discernible concentrations. For non-hazardous 

substances, target limits for the Project have been based on criteria involving a combination of 

drinking water standards and background concentration. 

In Section 4 a methodology is presented to derive design target limits for the mine design with 

respect to groundwater quality. These target limits are used for the Project groundwater risk 

assessment. Design target limits have been derived for both the proposed mine area and the 

proposed infrastructure area. Section 4 also sets out the methodology for determining proposed 

compliance limits. 

Section 5 then presents the design target limits and proposed compliance limits as derived 

based on the methodology in section 4.  

1.1 Explanation of Terms 

Groundwater Compliance limits are specific concentrations set by the regulator to ensure no 

harmful impact to the environment. They are measured at compliance points, which are typically 

located between the source term and the receptor being protected (for example, beyond the 

site boundary and before a sensitive receptor like a river). Compliance limits are proposed for 

substances which are potentially of concern1. 

The groundwater design target limits are the maximum acceptable design concentration of 

groundwater at a specific risk assessment point. The criteria used for deriving design target 

limits is based on relevant guidance which is detailed in this Technical Note. Resultant design 

target limits are significantly lower than the relevant compliance limit. When assessing risks this 

provides a precautionary approach in terms of impacts with potential to cause harm to the 

environment. 

Throughout the reports, the term ‘design target limit’ is equivalent to ‘assessment limit’. The 

term ‘assessment limit’ is used in monitoring guidance (as used in various documents 

summarised in Addendum A). Thus, the term ‘design target limit’ is used here for evaluation of 

project design in the impact assessment process whilst the term ‘assessment limit’ is used for 

future monitoring. Being protective of the environment, assessment limits are designed to be 

used in future monitoring to provide an early-warning mechanism before any compliance limits 

are reached. 

Source term concentrations are predicted in the Geochemical Characterisation Report2 for mine 

water in the underground mine and for pore water (i.e. leachate) in the DSF during both the 

operational and post-closure phases.  

Groundwater screening values are back-calculated concentrations applied at the source zone 

to ensure the groundwater target limit is not exceeded. Values are calculated at both the mine 

site and the DSF. In the impact assessment process, the calculated groundwater screening 

values are compared with the predicted source term chemistry as a basis for impact evaluation. 

 
1 Defined here as substances which are predicted to have source term concentrations above the groundwater 

background concentration, either during operations or post-closure 
2 SRK, 2020. Geochemical Characterisation Report for the Curraghinalt Project (Appendix B9 to the Second ES 

Addendum) 
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2 RELEVANT REGULATION, GUIDANCE DOCUMENTS AND 
TECHNICAL REPORTS 

The methodologies for the determination of target limits and compliance limits for the Project 

reflect UK and Northern Ireland guidance. Some of the guidance documents listed below are 

written in conjunction with legislation as applicable to England or England and Wales, rather 

than Northern Ireland specifically. 

Through the consultation process for this project, the NIEA has informed SRK that groundwater 

risk assessment guidance for other parts of the UK often provides the most current and relevant 

guidance and is suitable for this project. This approach is also consistent with the formal 

Consultation Response received from NIEA Water Management Unit dated 24 February 2016. 

The following gives a brief summary of each document in terms of its key relevance to the 

Project and the determination of site-specific target limits.  

The reader is referred to Addendum A for a more detailed summary.  

The Groundwater Regulations Northern Ireland, 2009 (as amended) [Addendum section 

A1]:  

The Groundwater Regulations transpose the Groundwater Daughter Directive to the Water 

Framework Directive. Of principal relevance to the Project is the prevention of inputs of 

hazardous substances, and limiting inputs of other substances, to discharges to the 

groundwater system in Northern Ireland. 

Guidance on Monitoring of Landfill Leachate, Groundwater and Surface Water 

(Environment Agency (EA), 2003) [Addendum section A2]:  

This guidance promotes a risk-based monitoring framework for a project which uses 

assessment limits and compliance limits. Assessment limits are used to evaluate the 

significance of a departure from baseline conditions and act as an early warning system to 

enable appropriate investigation whilst compliance limits are linked to complying with a 

regulatory standard. This guidance applies specifically to landfill monitoring but the principles 

are considered relevant, in the absence of more specific guidance, for seepage from the Project 

source terms i.e. mine backfill material and dry stack facility waste. 

Groundwater Risk Assessment for Your Environmental Permits (DEFRA/EA, 2016) 

[Addendum section A3]:  

Represents best available current guidance for outlining the regulator’s requirements for a 

groundwater risk assessment where a discharge to groundwater is made. The guidance is for 

England as there is no equivalent guidance for Northern Ireland. The distinction between a 

“target concentration” and a “compliance limit” is considered to be somewhat confusing in the 

guidance and hence the inclusion of the previous reference above (EA, 2003), which is 

considered clearer and more applicable for the Project. The 2016 guidance clarifies that there 

are no specific environmental standards for groundwater for assessing pollution. Assessment 

limits for non-hazardous substances can be based on standards for drinking water quality or 

surface water (i.e. EQS’s) or, where background groundwater quality is much lower than certain 

relevant standards, a concentration between the drinking water standard/ EQS and background 

can be used. 
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Technical Report on Groundwater Hazardous Substances (UKTAG3, 2017) [Addendum 

section A4]:  

UKTAG defines two approaches for determining the significance of hazardous substances; 

limits of quantification for determining a discernible input of hazardous substance to 

groundwater and concentrations in groundwater below which the danger of deterioration in the 

quality of the receiving groundwater is avoided. 

New Hazardous Substances Determinations (JAGDAG4, 2017) [Addendum section A5]:  

An update on the determination of hazardous substances in groundwater.  Hazardous 

substances relevant to the Project are; lead, chromium (VI), arsenic and mercury. 

Groundwater Hazardous Substances Standards - Interim Regulatory Position, Northern 

Ireland Environment Agency (NIEA, 2017) [Addendum section A6]:  

The Interim position statement produced by NIEA acknowledges the UKTAG and JAGDAG 

updates on hazardous substances as set out above (UKTAG, 2017 and JAGDAG, 2017). In 

reference to new hazardous substances determinations and new applications NIEA states:  

“It is advised that new licence/ permit applications and supporting baseline reports and 

monitoring programmes take account of the groundwater list of hazardous substances”. 

Groundwater Protection Technical Guidance (EA, 2017) [Addendum section A7]:  

This document provides further guidance for England and Wales on the interpretation and 

application for prevention of the input of hazardous substances to groundwater.  The guidance 

introduces the assessment of an input of a hazardous substance into groundwater in terms of 

‘discernibility’ against background groundwater quality.  

“A substance is discernible if its concentration at a defined point is greater than either i) 

that found naturally in groundwater (known as the natural background quality) or ii) a 

minimum reporting value (MRV), usually the limit of quantification or other value set out 

in legislation. Whichever of the two has the highest concentration will be the discernible 

concentration”. 

Environmental Permitting Guidance for Groundwater Activities (DEFRA, 2010) 

[Addendum section A8]:  

This document provides further guidance on prevention of hazardous substances, and the 

limiting of pollution of non-hazardous substances for England and Wales permitting 

applications. Specifically, it provides additional information regarding the point for assessment 

of discernibility of input of hazardous substances. This guidance is not directly applicable to the 

project as it applies to Environmental Permit applications. However, in the absence of detailed 

guidance for the interpretation and application of the ‘prevent input’ term for Mine Waste in 

Northern Ireland, the guidance in this document is regarded as material. 

  

 
3 UK Technical Advisory Group on the Water Framework Directive. Member agencies are the Environment Agency 

(EA), Natural Resources Wales (NRW), the Scottish Environment Protection Agency (SEPA) and the Northern 
Ireland Environment Agency (NIEA) 

4 JAGDAG comprises the Environment Agency (EA), Natural Resources Wales (NRW), the Scottish Environment 

Protection Agency (SEPA) and the Northern Ireland Environment Agency (NIEA) (“the Agencies‟), together with 
the Department of Environment, Food and Rural Affairs (Defra), Welsh Government (WG), the Environmental 
Protection Agency Ireland (EPA), Public Health England (PHE) and industry representatives 
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3 RELEVANT GUIDELINE VALUES AND STANDARDS 

This section presents the relevant guideline values and standards used to determine 

appropriate Environmental Standards for the derivation of target limits and proposed 

compliance limits. 

Table 5-2 presents a summary of relevant water guideline values for Northern Ireland. These 

values are relevant in the derivation of target limits for groundwater. 

Northern Ireland Drinking Water Standards (DWS), safe drinking water values, limits of 

quantification (see Section 4 below) and surface water standards are presented, with hazardous 

substances identified in underlined bold.  

Surface water standards are included as per the guidance (DEFRA/EA, 2016; see above and 

Addendum section A3):  

“Assessment limits for non-hazardous substances can be based on standards for drinking 

water quality or surface water (i.e. EQS’s) or, where background groundwater quality is 

much lower than certain relevant standards, a concentration between the drinking water 

standard/ EQS and background can be used.” 

Surface water standard accounting for dilution in the river watercourse are also presented, 

consistent with the UKTAG guidance methodology for hazardous substances (summarised in 

section A4). The latter involves multiplying the surface water standard by the dilution factor, 

multiplied by 0.1, as described below.   

For non-hazardous substances the same methodology has been applied where Drinking Water 

Standards are not available, with the exception that the value is multiplied by 0.5, consistent 

with the approach used in the Groundwater (Amendment) Regulations (Northern Ireland) 20165; 

Table 1 “Threshold values for assessing groundwater chemical status”. 

The dilution factor uses the combined outflow from the mine after rebound.  The combined 

outflow comprises the total of the predicted adit discharge and the predicted flow via the 

groundwater pathway.  This is then diluted in the annual average river flow for the Owenkillew 

River (refer to Table Note 4 in Table 5-2).  

  

 
5 SRNI, 2016 No. 119. Environmental Protection: The Groundwater (Amendment) Regulations (Northern Ireland) 

2016 
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Table 3-1: Relevant Water Guideline Values for Northern Ireland 

Parameter 

Northern 
Ireland 

Drinking 
Water 

Standards  
(DWS) (mg/l) (1) 

50% Safe 
Drinking 

Water Value 
(50% of DWS) 

(mg/l) (2) 

Limit of 
Quantification 

(mg/l) 

Surface 
water 

standard  
(mg/l) (3) 

Surface water 
standard 

accounting for 
dilution in 

Owenkillew 
(mg/l) (4) 

Arsenic 0.01 0.005 0.005 0.05 1.5 

Chromium 
(VI) 

 0.005(5) 0.001 0.0034 0.1 

Mercury 0.001 0.0005 0.00002   

Lead 0.01 0.005 0.0002 0.0012 0.04 

Aluminium 0.2nat 

 
 
 
 
 

Not applicable 
to non- 

hazardous 
substances 

 
 
 
 
 
 
 
 
  

 
 
 
 
 

Not applicable 
to non- 

hazardous 
substances 

 
 
 
 
 
 
 
 
  

  

Antimony 0.005   

Boron 1   

Cadmium 0.005 0.00008 0.012 

Chromium 
(total) 

0.05 0.0081 1 

Copper 2 0.0063(3) 2 

Iron 0.2nat 1 146 

Manganese 0.05nat 0.12 (3) 18 

Nickel 0.02 0.13 (3) 1 

Selenium 0.01   

Silver  0.0005 0.07 

Sodium 200nat   

Zinc  0.019 (3) 3 

Chloride 250    

Cyanide 0.05     

Fluoride 1.5     

Nitrate as N  11.3     

Nitrite as N 0.15   

Ammonia as N 0.39   

Sulphate 250     

Table Notes 

Hazardous substances in groundwater are presented in underlined bold.  Note: Chromium (total) is not defined as a 
hazardous substance; only Chromium (VI) is a hazardous substance 

(1): NI DWS are Directive requirements, unless indicated as national standards using nat. 

(2): Safe Drinking Water values for hazardous substances are as defined in the methodology in Guidance summarised 
in Addendum section A5. 

(3): Some surface water standards vary with bioavailability, for which site-specific values have been calculated for the 
Owenkillew as part of the Surface Water Impact Assessment, 2020. The PNEC bioavailability methodology used for 
the calculation of these site-specific substance limits is presented in the Surface Water Impact Assessment, 2020. 
Other surface water standards presented are the annual mean. 

(4): Dilution factors use a maximum input value of 12L/s for input from the closed mine to the Owenkillew River following 
groundwater rebound and an average flow in the Owenkillew River of 3,500 L/s. The input value is based on estimated 
flow out of the adit (approximately 9L/s) and estimated flow in groundwater post closure originating from the mine area 
which terminates at rivers (approximately 2L/s). These estimates are taken from the basecase groundwater modelling. 
These surface water standards are only used in reference to general acceptability of groundwater quality for surface 
water baseflow at closure.  Effects to surface water from cumulative sources (e.g. site discharge) is taken account of 
in the surface water impact assessment. 

(5): UKTAG use a drinking water standard for Chromium (VI) of 10 ug/l based on the California Department of Public 
Health online Drinking Water Law Book (see Addendum section A4 for further information). 

  



SRK Consulting   U7511 2020 Groundwater Impact Assessment – Annex F 

 

FEI2_App C6_Annex F Target Methodology (2020).docx October, 2020 
 Page 7 of 26 

3.1.1 Drinking water standards from other jurisdictions  

For the purpose of defining groundwater quality target limits, water quality standards are 

needed for other non-hazardous substances which have potential to be in the mine water 

discharge. 

Additional drinking water standards have been sourced from other jurisdictions for substances 

that do not have a standard in Northern Ireland.  These standards are used to derive 

groundwater target limits where Drinking Water Standards are absent in Northern Ireland. 

These additional standards are not Environmental Standards applicable to Northern Ireland, 

but are used as surrogates for purpose of the groundwater risk assessment. These values are 

outlined in Table 3-2. 

Table 3-2: Additional Drinking Water Standards and Health Advisory Values from 
other jurisdictions used 

Parameter Drinking Water Standard (mg/l) Source 

Barium 1.3 WHO_2017 

Beryllium 0.004 US-EPA_2009 

Molybdenum 0.07 WHO_2017 

Thallium 0.002 US-EPA_2009 

Uranium 0.03 US-EPA_2009 

WHO_2017: WHO Guidelines for Drinking Water Quality - Fourth Addition 2017. Annex 3 - Chemical Summary Tables 

US-EPA 2009: US EPA National Primary Drinking Water Regulations 2009 

4 DESIGN TARGET LIMITS 

Target limits often have a lower value than compliance limits to maintain a precautionary 

safeguard between limits used for risk assessment and those used for compliance.  This 

approach is consistent with the principles set out in the Guidance on Monitoring of Landfill 

Leachate, Groundwater and Surface Water (EA, 2003) [Addendum section A2] and with specific 

groundwater risk assessment guidance in Groundwater Risk Assessment for Your 

Environmental Permits (DEFRA/EA, 2016) [Addendum section A3]. Design target limits have 

been set separately for the underground mine area and Proposed Infrastructure Site.  This is 

because groundwater pathways are different i.e. discharge limits are applied at the DSF for 

non-hazardous substances and also background concentrations for groundwater vary between 

the two areas. 

4.1 Hazardous and non-hazardous substances 

To comply with the 2009 Groundwater Regulations (summarised in Addendum section A1) the 

regulator is required to either prevent or limit the input of substances into groundwater 

depending on whether they are classified as hazardous substances or non-hazardous 

substances respectively.  

Currently categorised hazardous substances in groundwater (as per Addendum section A4; 

metals and inorganics of relevance only) are:  

• Arsenic 

• Chromium (VI) 

• Lead 

• Mercury and compounds 
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This list is based on the methodology for the determination of hazardous substances for the 

purpose of the Groundwater Directive as issued by JAGDAG, the Joint Agencies Groundwater 

Directive Advisory Group. The above list is part of the full substances list published by JAGDAG 

dated 31 January 2018. 

All substances which are not determined to be hazardous are potentially non-hazardous 

pollutants. 

The input of hazardous substances is assessed via the concept of discernibility [refer to 

guidance in Addendum section A8] i.e. assessing whether or not a substance is present in 

discernible concentration.  

For non-hazardous substances target limits for the Project have been based on criteria involving 

a combination of drinking water standard (DWS) or the discharge criteria and background 

concentration (see below for more details).   

4.2 Determining the significance of hazardous substances 

The UKTAG Technical Report on Groundwater Hazardous Substances [Addendum section A4] 

provides a common technical framework to assist each part of the UK in developing and refining 

their approaches to monitoring, assessing and controlling risks to groundwater with respect to 

specific hazardous substances aspects of the Groundwater Directive.  

The Interim Regulatory Position on Groundwater Hazardous Substances Standards 

(summarised in Section A6 produced by the NIEA in January 2017 acknowledges the UKTAG 

update on hazardous substances. 

The Technical Report defines two approaches for determining the significance of hazardous 

substances:  

i. ‘Limits of Quantification’ (LOQs)6 for determining a discernible input of hazardous 

substance to groundwater and  

ii. ‘Concentrations (of hazardous substances) in groundwater below which the danger of 

deterioration in the quality of the receiving groundwater is avoided’.   

Approach (i) is consistent with that currently used in Northern Ireland in-line with the 

Groundwater Regulations 2009 [Addendum section A1], as well as England and Wales and is 

consistent with in the DEFRA/EA guidance [Addendum section 3]. 

Approach (ii) is based on safe drinking water values (which are 50% of drinking water guideline 

values) and/or Environmental Quality Standards (EQS) following dilution in a receiving river 

This is defined in Box 1 of this guidance document as the lower of either: 

a) 50% of the drinking water guideline value, or 

b) The lower of the annual average EQS x 0.1 of the annual average flow in the river divided 

by the annual discharge rate. 

 
6 The used of term Limit of Quantification (LOQ) replaces the term Minimum Reporting Values (MRVs) formally 

used in this approach and historically used in guidance. The term LOQ is more consistent with commercial 
laboratory reporting.  Many of the guidance documents however still refer to the term MRV. 
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NIEA has recently stated that its position will be to use the approach (ii) i.e. using 50% safe 

drinking water value for the review of hazardous substances in groundwater and that this 

approach is currently under consultation7.  This would represent a change from using the LOQ 

and discernibility approach which has been the approach applied in Northern Ireland since the 

introduction of the Groundwater Regulations (2009). 

Given that approach (ii) is still under consultation, groundwater target limits determined in this 

statement have been based on approach (i), which is compatible with the existing approach 

given in the Groundwater Regulations (2009) (Addendum section A1).  Recommended 

compliance criteria have been determined in this note based on approach (ii).  

4.3 Receptors  

The locations and types of receptor are of relevance to the method of selection of compliance 

limits and target limits for non-hazardous substances.   

The receptors for assessment of groundwater quality are as follows: 

• for the underground mine: the groundwater resource, surface watercourses (i.e. the 

Owenkillew River and tributaries) and private abstractions; 

• for the proposed infrastructure area: surface watercourses (i.e. the Pollanroe Burn) and 

groundwater resources very local to the DSF and ponds. 

The DSF and ponds have a limited groundwater pathway component during operations and 

closure8, with underdrains carrying a large proportion of groundwater below the DSF directly to 

the Pollanroe Burn.  Site specific discharge limits have been drafted for the Pollanroe Burn in 

discussion with regulators9. Therefore, these limits have been checked against the 

Environmental Standards used. Where the discharge limits are lower, these have been used in 

place of the Environmental Standards for protection of this receptor.   

4.4 Setting Design Target Limits: Hazardous Substances 

For hazardous substances, target limits have been derived based on discernibility, using 

background concentrations or Limits of Quantification (LOQ).   

The NIEA has stated that the Northern Ireland position is to use safe drinking water values in-

line with concentrations (of hazardous substances) in groundwater below which the danger of 

deterioration in the quality of the receiving groundwater is avoided, and that this change in 

approach is currently under consultation.  

Given the outcome of this consultation is not yet available, it is considered that the discernibility 

approach is a more precautionary one for the setting of Project target limits for design and risk 

assessment purposes. This approach is also consistent with Northern Ireland Groundwater 

Regulations and the requirements for a groundwater authorisation (refer to guidance in 

Addendum section A8; Environmental Permitting Guidance for Groundwater Activities, DEFRA, 

December 2010). 

 
7 Communication from NIEA specifically in relation to the Project (personal communication with the NIEA Land and 

Water Team at a meeting held on 2nd December 2019) stated: “the UK-TAG refers to both LOQs and the 50% of 
safe drinking water method. The NIEA position is to use the latter. This is not formally published at present.” 
8 Note: DSF ponds are removed on mine closure 
9 Discharge consent criteria are taken from draft criteria submitted to the NIEA, documented in Proposed Discharge 
Criteria for Owenkillew River and Curraghinalt Burn, Gortin, County Tyrone, BT79 7SF, April 2020, Kaya 
Consulting. 
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Therefore, for substances defined as hazardous in groundwater, target limits are based on: 

• where the background concentration is less than the LOQ: use LOQ; 

• where the background concentration is above the LOQ: use background concentration. 

This is with the exception of Chromium (VI); hereon referred to as Cr (VI): 

For Cr (VI) the current laboratory LOQ for the Project is 0.006mg/l. As the Cr (VI) baseline 

concentration for the project is at LOQ this is taken as half the LOQ in-line with water quality 

monitoring data assessment practice.  On this basis the baseline groundwater LOQ for the 

Project is 0.003mg/l. This value exceeds the current LOQ specified by UKTAG.  Therefore, the 

50% of the DWS approach is used for Cr (VI) which gives a value of 0.005mg/l as outlined in 

Table 2-1and Table 5-1.  

4.5 Setting Design Target Limits: Non-Hazardous Substances 

The approach for the setting target limits is to, where possible, set a groundwater target limit 

between the background concentration (refer to section 4.5.1 below) and the water guideline 

value (section 2 above), as per guidance in DEFRA/EA, 2016 (Addendum section A3).  

Where the background naturally exceeds the water guideline value, this approach is not 

possible.  This occurs for arsenic, iron, manganese in both areas and zinc in the infrastructure 

area10. In these situations, the groundwater target has been set above slightly above the 

average background level but within the background concentration range of variation.  This 

approach allows for a statistically-based increase in concentration in these parameters, within 

the range of natural background concentrations that are observed11.  

Water guideline values used for the infrastructure area have also been reviewed against draft 

discharge limits derived for the Project for the Pollanroe Burn.  Where the discharge limits are 

lower than the environmental standard, the discharge limit has been used for protection of 

Pollanroe Burn. 

The approach used for the project is as follows. 

For non-hazardous substances, the approach to setting target limits varies for the underground 

mine and the DSF/ponds. On this basis target limits are determined as set out overleaf. 

  

 
10 Zinc in the background concentration at P75 exceeds of the draft discharge consent limit  
11 Guidance on deriving assessment limits where baseline groundwater quality is naturally inferior to water quality 

standards is limited. The SEPA (Scottish Environmental Protection Agency) Technical Guidance Note 
“Hydrogeological Risk Assessment for Landfills and the Derivation of Control and Trigger Levels”, Version 2.12 
does contain guidance under section 7.0 “Determining the appropriate standard” as follows: 

The EAL [Environmental Assessment Limit] should be defined using baseline groundwater chemistry 
where: 

• no Drinking Water Standard exists for a particular substance or, 

• where groundwater is not, and is not likely to be, used for supply of drinking water or, 

• baseline groundwater quality of a substance is inferior to the most stringent water quality standards, 
a) naturally or b) because of up hydraulic gradient anthropogenic activity not connected with the 
Landfill Installation being assessed, as shown in Figure 1.  

Because baseline groundwater quality may fluctuate, definition of the EAL should make use of statistical 
analysis of monitoring data. For example, where the data set is suitable the EAL could be set at the mean 
value plus three standard deviations (the 99.9th percentile). 

https://www.sepa.org.uk/media/28995/technical-guidance-note-hydrogeological-risk-assessment-for-landfills-and-
the-derivation-of-control-and-trigger-levels.pdf 

https://www.sepa.org.uk/media/28995/technical-guidance-note-hydrogeological-risk-assessment-for-landfills-and-the-derivation-of-control-and-trigger-levels.pdf
https://www.sepa.org.uk/media/28995/technical-guidance-note-hydrogeological-risk-assessment-for-landfills-and-the-derivation-of-control-and-trigger-levels.pdf
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Underground mine  

• Where the background concentration is below 75% the Environmental Standard: 

background concentration plus 20% of the Environmental Standard (P75 + 20% of the 

Environmental Standard); 

• Where background concentration is above 75% of the Environmental Standard: 

background concentration plus 10% of the background concentration (P75 + 10%). 

DSF and ponds 

• Where the background concentration is below 75% the Discharge Consent Criteria: 

background concentration plus 20% of the discharge criteria (P75 + 20% of the 

Environmental Standard or discharge criteria12); 

• Where the background concentration is above 75% of the Discharge Consent criteria:  

background concentration plus 10% of the background concentration (P75 +10%). 

This approach is consistent with the methodology of selecting a value between background 

groundwater concentration and the relevant standard, where possible, as outlined in outlined 

and is protective of the compliance limit. 

The values used for P75 of the background concentration are presented in Addendum B. 

4.5.1 Background concentration 

“Background concentration” has been based on the available groundwater quality monitoring 

data for the main groundwater-bearing units, namely the glaciofluvial deposits, alluvial deposits, 

the upper weathered bedrock zone and the fresh bedrock zone.  The data has been reviewed 

and is suitable for this assessment. 

Different background concentrations have been determined for the underground mine area to 

the Proposed Infrastructure Site based on monitoring wells being located either within, adjacent 

to or down-hydraulic gradient of these areas. 

Background concentrations determined on this basis are presented at Annex C of the GIA. 

Except for substances that are naturally elevated, all target limits for hazardous and non-

hazardous substances are equal to or lower than DWS. Substances found to be naturally 

elevated (based on their P75 concentrations) in comparison with Northern Ireland DWS’s are 

arsenic, iron and manganese.  

4.6 Proposed Compliance Limits 

Compliance limits represent concentrations used by the regulator to determine whether breach 

of Environmental Standards has occurred. Proposed compliance limits are given here based 

on UK guidance. 

 
12 Whichever is the lowest of the two values  
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Parameters selected for compliance limits 

With the exception of hazardous substances, compliance limits are only proposed for 

substances that in geochemical modelling13 for the underground mine waste or DSF were 

predicted to have concentrations in the source zone above median background groundwater 

quality.  Therefore, where: 

• Predicted value is greater than median background groundwater quality (P50): compliance 

limit determined for the parameter 

• Predicted value is greater than median background groundwater quality (P50): no 

compliance limit determined for the parameter 

For hazardous substances compliance limits are given for the four substances relevant to the 

Project. 

Compliance limit values 

Compliance limits are determined taking into account the range of existing background 

concentrations recorded in each area. This is to reduce the risk of natural variation in 

concentration leading to compliance limit exceedances. 

For hazardous substances, compliance limits are taken as 50% of safe drinking water 

guidelines i.e. the more robust/stricter compliance limit option in the NIEA consultation. This is 

with the exception of substances which naturally exceed this value, i.e. arsenic and lead. As 

stated in the relevant guidance, the background concentration needs to be taken account of in 

terms of discernibility.  

For non-hazardous substances compliance limits are taken as the Northern Ireland DWS 

values, with the exception of those substances where a DWS is not available.  For silver, as no 

DWS is available the surface water standard is used taking into account dilution in the river 

(Table 2-1). The comparison of predicted values to background groundwater quality (P50) is 

presented in Addendum B. 

For all substances where the natural background concentration range exceeds the limit that 

would have been defined using the methods above, the compliance limit is based on the P95 

background concentration plus 25% (the P95 is taken instead of maximum background 

concentration to prevent the inclusion of anomalously high concentrations that may rarely 

occur).  25% is added to this value to provide a buffer to minimise the chance of exceedance 

by natural variation in the background concentration. 

This decision method can be summarised as: 

1. set compliance limit for non-hazardous substances as the relevant environmental standard 

for groundwater 

2. set compliance limit for hazardous substances as 50% of the relevant environmental 

standard for groundwater 

 
13 SRK, 2020.  A Geochemical Characterisation Report for the Curraghinalt Gold Deposit, Northern Ireland.  Results 

for operations and closure in the underground mine and all combinations of open and closed cells for the DSF were 
reviewed. 
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check if the values from method 1 or 2 exceed the typical range of background groundwater 

concentrations, by comparing the value to the P95 of background. If it exceeds, compliance 

value of P95 x1.25 is used. 

Table 5-2 lists the compliance limits and methods 1 to 3 as listed above are used to determine 

the values.   

Arsenic and lead in both areas and thallium in the mine area are the only substances where the 

natural range in background concentration exceeds the compliance limit determined by method 

2.  Therefore, compliance limits are selected based using method 3 for these parameters. The 

comparison of values for methods 1 and to the P95 of background groundwater quality is 

presented in Addendum B. 

4.7 Locations for Application of Groundwater Target Limits and 
Recommended Locations for Compliance Limits 

The target limit for hazardous substances is applied at the interface of the discharge zone (i.e. 

the mine workings) and the groundwater body immediately hydraulically down-gradient. 

Compliance limits for hazardous substance are therefore recommended to be applied at down-

gradient monitoring wells within the boundary of the site14.  The exact monitoring wells for this 

purpose will be prior to the operations period. 

The target limit for non-hazardous substances is applied at the boundary of the site for the 

underground mine area (the Mine Excavation Boundary) and entry into proposed drains that 

outlet at the Pollanroe Burn for the Infrastructure Area.  

Compliance limits for non-hazardous substances are recommended to be applied at monitoring 

wells downgradient of the boundary of the sites, near watercourses (i.e. monitoring wells near 

to the Owenkillew River and the Pollanroe Burn). 

5 SITE SPECIFIC GROUNDWATER TARGET LIMITS AND 
PROPOSED COMPLIANCE LIMITS 

Table 5-1 presents groundwater design target limits for the Project using the methodology 

outlined in this note.   

Proposed compliance limits are also presented in Table 5-2 based on the criteria outlined 

above. 

 
14 The boundary being the Proposed Mineral Extraction Area and the Proposed Infrastructure Area 
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Table 5-1: Target Limits for Groundwater Quality Design and Risk Assessment 

Parameter 

Relevant 
Environmental 
Standard for 
Groundwater 

(mg/l) 

Environmental 
Standard Source  

(mg/l) 

Target Limit: Proposed Mine Area  Target Limit: Proposed Infrastructure Area 

Groundwater 
target limit 

(mg/l) 

Target Methodology 

Groundwater 
target limit 

(mg/l) 

Target Methodology 

Arsenic 0.010 SR 212_2017 0.019 Background groundwater concentration (P75)  0.027 Background groundwater concentration (P75)  

Chromium VI 0.01 UKTAG 2017 0.005 50% of the Environmental Standard1 0.005 50% of the Environmental Standard1 

Mercury 0.001 SR 212_2017 0.00002 UKTAG Limit of Quantification 0.00002 UKTAG Limit of Quantification 

Lead 0.01 SR 212_2017 0.0002 UKTAG Limit of Quantification 0.0063 Background groundwater concentration (P75)  

Aluminium 0.20 SR 212_2017 0.19 
Background P75 + 20% of Environmental 
Standard 

0.10 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Boron 1 SR 212_2017 0.21 
Background P75 + 20% of Environmental 
Standard 

0.21 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Barium 1.3 WHO_2017 0.76 
Background P75 + 20% of Environmental 
Standard 

0.36 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Beryllium 0.004 US-EPA_2009 0.0011 
Background P75 + 20% of Environmental 
Standard 

0.0011 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Cadmium 0.005 SR 212_2017 0.001 
Background P75 + 20% of Environmental 
Standard 

0.0007 
Background P75 + 20% of Discharge Consent 
Value 

Chromium (total) 0.05 SR 212_2017 0.011 
Background P75 + 20% of Environmental 
Standard 

0.0074 
Background P75 + 20% of Discharge Consent 
Value 

Copper 2 SR 212_2017 0.44 
Background P75 + 20% of Environmental 
Standard 

0.0128 
Background P75 + 20% of Discharge Consent 
Value 

Iron 0.2 SR 212_2017 4 Background P75 + 10% of background 30 Background P75 + 10% of background 

Manganese 0.05 SR 212_2017 4.1 Background P75 + 10% of background 1.9 Background P75 + 10% of background 

Molybdenum 0.07 WHO_2017 0.0148 
Background P75 + 20% of Environmental 
Standard 

0.0141 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Nickel 0.02 SR 212_2017 0.0139 
Background P75 + 20% of Environmental 
Standard 

0.0200 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Antimony 0.005 SR 212_2017 0.002 
Background P75 + 20% of Environmental 
Standard 

0.002 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Selenium 0.01 SR 212_2017 0.0026 
Background P75 + 20% of Environmental 
Standard 

0.0026 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Silver 0.07 SR351 + Dilution 0.0171 
Background P75 + 20% of Environmental 
Standard 

0.0017 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Thallium 0.002 US-EPA_2009 0.0009 
Background P75 + 20% of Environmental 
Standard 

0.0009 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 
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Parameter 

Relevant 
Environmental 
Standard for 
Groundwater 

(mg/l) 

Environmental 
Standard Source  

(mg/l) 

Target Limit: Proposed Mine Area  Target Limit: Proposed Infrastructure Area 

Groundwater 
target limit 

(mg/l) 

Target Methodology 

Groundwater 
target limit 

(mg/l) 

Target Methodology 

Uranium 0.03 US-EPA_2009 0.0085 
Background P75 + 20% of Environmental 
Standard 

0.0085 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Zinc 3 SR351 + Dilution 0.8 
Background P75 + 20% of Environmental 
Standard 

0.3 Background P50 + 10% of background2 

Chloride 250 SR 212_2017 65.1 
Background P75 + 20% of Environmental 
Standard 

64 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Nitrate (as N) 11.3 SR 212_2017 4.36 
Background P75 + 20% of Environmental 
Standard 

2.5 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Nitrite (as N) 0.15 SR 212_2017 0.033 
Background P75 + 20% of Environmental 
Standard 

0.033 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Ammonia (as N) 0.39 SR 212_2017 0.2 
Background P75 + 20% of Environmental 
Standard 

0.22 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Fluoride 1.5 SR 212_2017 0.45 
Background P75 + 20% of Environmental 
Standard 

0.45 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Sodium 200 SR 212_2017 49.7 
Background P75 + 20% of Environmental 
Standard 

54 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Sulphate 250 SR 212_2017 59 
Background P75 + 20% of Environmental 
Standard 

56 
Background P75 + 20% of Environmental 
Standard / Discharge Consent Value 

Table Notes 

• Blue italics highlights that the background used in the target calculation is based on detection limit values only.  All detection limit values are taken as a value of 0.5LOD  

• Hazardous substances in groundwater are presented in underlined bold. Targets values are presented to 2 significant figures. Chromium (total) is not defined as a hazardous substance; only 
Chromium VI is a hazardous substance. 

• Parameters which have background concentrations which naturally exceed DWS or Discharge Consent criteria, therefore targets established above DWS are highlighted in grey.  Please see 2019 
Groundwater Monitoring Report (Annex C) for a full suite analysis highlighting parameters that naturally exceed Environmental Standards 

• Limit of Quantification target method: used for hazardous substances, where the background concentration is lower than the Limit of Quantification (as per DEFRA/EA, 2016 and EA, 2017 guidance) 

• Discharge consent criteria are taken from draft criteria submitted to the NIEA, documented in Proposed Discharge Criteria for Owenkillew River and Curraghinalt Burn, Gortin, County Tyrone, BT79 
7SF, April 2020, Kaya Consulting.  

• P75 concentration used is the maximum P75 for each groundwater unit for wells for the relevant area (i.e. maximum P75 for alluvium or glaciofluvial, weathered bedrock, bedrock).  The wells used for 
each area in statistical assessment are defined in in the 2019 Groundwater Monitoring Report (Annex C).  The values used for P75 are listed at Addendum B to this document. 

1  For Chromium VI the laboratory limit of detection exceeds the Limit of Quantification.  Therefore the 0.5LOD values for background groundwater also exceed the Limit of Quantification. This would lead 
to exceedances purely based on groundwater mixing calculations.  The 50% DWS method in Addendum section A5 is used for the target limit and the recommended compliance limit for this parameter 
2 The maximum P75 concentration for zinc in the infrastructure area exceeds the Draft Discharge Consent value 

UKTAG 2017: UK Technical Advisory Group (UKTAG) on the Water Framework Directive Technical Report on Groundwater Hazardous Substances, March 2017 

US-EPA 2009: US EPA National Primary Drinking Water Regulations. 2009 

WHO_2017: WHO Guidelines for Drinking Water Quality - Fourth Addition 2017. Annex 3 - Chemical Summary Tables 
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Table 5-2: Proposed Compliance Limits  

Parameter 
Proposed Underground Mine Area Proposed Infrastructure Area 

Recommended Compliance 
limit (mg/l) 

Selection and methodology for limit 
Recommended Compliance 

limit (mg/l) 
Selection and methodology for limit 

Arsenic 0.041 Note 3. Method 3 0.055 Note 1. Method 3 

Chromium VI 0.005 Note 1. Method 2 0.005 Note 3. Method 2 

Mercury 0.0005 Note 1. Method 2 0.0005 Note 3. Method 2 

Lead 0.010 Note 1.  Method 3 0.009 Note 3. Method 3 

Boron 1 Note 1. Method 1 1 Note 1. Method 1 

Barium  1.3 Note 1.  Method 1 1.3 Note 1.  Method 1 

Beryllium 0.004 Note 1.  Method 1  Note 1.  Method 1 

Cadmium 0.005 Note 1.  Method 1 0.005 Note 1.  Method 1 

Chromium (total) 0.05 Note 1.  Method 1 0.05 Note 1.  Method 1 

Molybdenum 0.07 Note 1.  Method 1 0.07 Note 1.  Method 1 

Nickel  [Note 2] 0.02 Note 1.  Method 1 

Antimony 0.005 Note 1.  Method 1 0.005 Note 1.  Method 1 

Selenium 0.01 Note 1.  Method 1 0.01 Note 1.  Method 1 

Silver 0.07 Note 1.  Method 1  [Note 2] 

Thallium 0.003 Note 1.  Method 3  [Note 2] 

Uranium 0.03 Note 1.  Method 1 0.03 Note 1.  Method 1 

Chloride 250 Note 1.  Method 1  [Note 2] 

Nitrate 11.3 Note 1.  Method 1 11.3 Note 1.  Method 1 

Ammonia (as N) 0.39 Note 1.  Method 1 0.39 Note 1.  Method 1 

Fluoride 1.5 Note 1.  Method 1  [Note 2] 

Sodium 200 Note 1.  Method 1  [Note 2] 

Sulphate 250 Note 1.  Method 1 250 Note 1.  Method 1 

Table Notes 

Hazardous substances in groundwater are presented in underlined bold.  

Compliance criteria for non-hazardous substances are only recommended for parameters where the predicted source concentration is greater than the background groundwater concentration. The 
comparison of predicted values to background groundwater quality (P50) is presented in Addendum B. 

Note 1: Substance is predicted in geochemical characterisation assessment* (base-line model) to be above average background groundwater concentration.  This includes operations and closure results 
for both the DSF and the underground mine area). *SRK, 2020.  A Geochemical Characterisation Report for the Curraghinalt Gold Deposit, Northern Ireland 

Note 2: Substance is predicted in geochemical characterisation assessment (base-line model) to be below average background groundwater concentration.  This is added for clarification where the 
substances has been flagged for a compliance limit in the other area. 

Note 3: Substance is included as it is listed as a hazardous metal by UKTAG.  However, baseline results do not indicate that this substances will be present in the source above background groundwater 
quality.  Compliance criteria are given due to the substances listing as a hazardous metal in groundwater. 
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Method 1: Compliance criteria based on Relevant Environmental Standard for Groundwater, as per column 2 of Table 5-1. Drinking Water Standards, with the exception of barium, beryllium, molybdenum, 

thallium and uranium are based on Northern Ireland standards. Barium and molybdenum are based on WHO 2017 guidance. Beryllium, thallium and uranium are based on US EPA 2009 drinking water 

regulations. The standard for silver is based on the surface water standard taking into account dilution, as per Table 2-1. 

Method 2: Compliance criteria based on 50% Drinking Water Standard in-line with UKTAG guidance for hazardous substances (with the exception of Chromium VI, Drinking Water Standard are based 
on Northern Ireland standards) 

Method 3: Compliance criteria based on P95 background groundwater concentration for either the proposed mine area or the prosed infrastructure area plus 25% of P95 background concentration [value 
= P95 x  1.25]. The comparison of values for methods 1 and to the P95 of background groundwater quality is presented in Addendum B. 
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ADDENDUM A: SUMMARY OF RELEVANT REGULATION, 
GUIDANCE AND TECHNICAL DOCUMENTS  

The key reference guidance used in this statement are as follows: 

A.1 The Groundwater Regulations Northern Ireland, 2009 (as amended) 

The groundwater regulations transpose European Directive 2006/118/EC15.  This introduces 

three key requirements: 

i) The requirement for authorities to set threshold values and standards as triggers for 

investigation into whether the environmental and amenity requirements of good 

groundwater chemical status have been achieved; 

ii) The requirement for authorities to identify significant and sustained upward trends in 

concentrations of pollutants in groundwater and establishing starting points for their 

reversal; 

iii) The prevention of inputs of hazardous substances, and limiting inputs of all other 

substances to avoid pollution, subject to various exemptions.  

Item i) is of principal relevance to the project as this applies to the prevention of inputs of 

hazardous substances, and limiting of inputs of other substances to discharges to the 

groundwater system in Northern Ireland.  Substances that are not hazardous are referred to as 

non-hazardous substances in this Regulation and other guidance, and that terminology is used 

herein.  

These regulations state that discharges to groundwater require an authorisation, subject to 

various exemptions. “Authorisation” can come in a variety of forms, including a groundwater 

authorisation under regulation 19, a discharge consent, and a permit under the Pollution 

Prevention and Control Regulations (Northern Ireland). 

A.2 Guidance on Monitoring of Landfill Leachate, Groundwater and Surface 
Water (LFTGN02), Environment Agency, February 2003 (published by 
GOV.UK 24 June 2014) 

This guidance applies specifically to landfill monitoring but the principles are considered 

relevant in the absence of more specific guidance for seepage from the Project source terms 

i.e. mine backfill material and dry stack facility waste. The guidance also follows a risk-based 

approach, noting that: 

“Every site is different and the development of permit conditions and monitoring 

requirements should follow site-specific, risk-based techniques and should not 

slavishly follow every detail in this guidance.” 

 
15 The Groundwater Regulations (Northern Ireland) 2009 (as amended 2017) relates to the transposition of European 

Groundwater Daughter Directive (GWDD) (2006/118/EC) to the Water Framework Directive (2000/60/EC).  The requirements to 
prevent the input of hazardous substances to groundwater and limit the input of non-hazardous substances originates from the 
European Directives for groundwater 
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Monitoring includes measurements undertaken for compliance purposes and those undertaken 

to assess landfill performance as follows: 

• Compliance monitoring is defined as “the process of complying with a regulatory standard” 

(note: Under the Landfill Regulations, the compliance level for groundwater quality is 

specifically termed a ‘Trigger level’). The term ‘compliance’ is therefore reserved for 

statutory conditions, which may be established in the site permit; 

• Assessment is the process of evaluating the significance of a departure from baseline 

conditions by reference to an adverse trend in data or the breach of a specified limit. (note: 

Under the Landfill Regulations, the assessment criterion for groundwater quality is 

specifically termed the ‘Control level’).  

“Assessment criteria are intended to draw the attention of site management and the 

Agency to the development of adverse trends in monitoring data. They should be 

treated primarily as an early warning system to enable appropriate investigative or 

corrective measures to be implemented, particularly where there is the potential for a 

compliance limit to be breached.” [Section 7.3 “Assessment criteria”; section 7.3.1 

Para 1] 

The guidance emphasises that both assessment criteria and compliance levels are site-

specific.  

The concept of having assessment limits that evaluate a more significant departure from 

baseline conditions has been applied to this Project by the derivation of target limits.  The 

targets limits are applied in the risk assessment stage to define limits for the management of 

waste via screening levels.  The target limits are also applied in the operational monitoring stage 

as initial assessment limits for the assessment of groundwater monitoring data16. 

 

Figure A-1:  Illustration of the General Principles of Compliance and Assessment 

Limits (from: EA, 2003) 

https://www.gov.uk/government/publications/monitoring-of-landfill-leachate-groundwater-and-surface-water-lftgn-02 

 
16 As per the approach in the Draft Surface Water and Groundwater Environmental Monitoring and Action Plan, 

dated 2020 for the Project. 

https://www.gov.uk/government/publications/monitoring-of-landfill-leachate-groundwater-and-surface-water-lftgn-02
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A.3 Groundwater Risk Assessment for Your Environmental Permit, DEFRA, 
2016 (last updated 2018) 

This document sets out the guidance for groundwater assessment for England for 

Environmental Permits.  There is no equivalent guidance for Northern Ireland.  As this applies 

to Environmental Permitting this is not directly applicable in relation to assessment of mine 

waste for the project (Mine waste is exempt from the Pollution Prevent and Control (PPC) 

permitting regime in Northern Ireland).  

The guidance defines the term compliance point as: 

“the point along the groundwater flow pathway where the defined target concentration 

(compliance limit or value) must not be exceeded, as this would represent an 

unacceptable risk of harm to the receptor.”  

The target concentration sets a limit which, if exceeded, requires that: 

“you must take action because there is evidence of a polluting discharge that could 

result in a breach of a compliance limit”. 

The distinction between a “target concentration” and a “compliance Limit” is therefore 

considered to be somewhat confusing in the guidance. Whilst, on the one hand, the above 

suggests that a target concentration should act as an action trigger before a breach of the 

compliance limit is reached, on the other hand the guidance clearly states that the target 

concentration and the compliance limit are equivalent, inter-changeable terms. 

This is repeated in the section on Setting the Compliance Limit which states; “the target 

concentration (also known as a compliance limit) is a concentration at the compliance point that 

must not be exceeded. Provided the target concentration is met, the relevant environmental 

standard for the receptors should also be met or complied with”. 

However, the document does represent best available guidance for the UK for outlining the 

regulator’s requirements for a groundwater risk assessment where a discharge to groundwater 

is made. As such this guidance is of material consideration for the project and has been adhered 

to for establishing target limit criteria. This provides a robust and conservative approach to the 

project assessment.  

This guidance also provides clarification on limiting non-hazardous pollutants from entering 

groundwater, stating: 

“You must limit non-hazardous pollutants from entering groundwater so that they do 

not cause pollution.” 

The guidance clarifies that there are no specific environmental standards for groundwater for 

assessing pollution. The definition of groundwater pollution is based on  

i. suitability for water use,  

ii. risks to receiving surface waters and  

iii. the potential for change in the water quality status of a groundwater body.  
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Therefore, assessment limits for non- hazardous substances can be based on standards for 

drinking water quality or surface water (i.e. EQS’s) or, where background groundwater quality 

is much lower than certain relevant standards, a concentration between the drinking water 

standard/ EQS and background can be used, as explained below in this excerpt from the 

guidance  entitled ‘Identify the compliance points’: 

“The following standards are often used as surrogates to represent a protection of 

groundwater relevant to the current or intended use of the aquifer (for example for 

strategic potable water resources, or base flow support to river flows): 

Drinking Water Standards (DWS) which are maximum acceptable concentrations in 

/consumer supplies after treatment 

Surface Water Environmental Quality standards (EQS) which are set to protect the 

ecology in rivers, lakes, estuaries and coastal waters 

However, the inappropriate use of standards intended for other purposes can lead 

to over or under-protection of the resource. You should only use values from other 

regimes (such as DWS or EQS) after you’ve carefully considered whether or not their 

inclusion is relevant to the local circumstances 

Include other factors such as the natural background quality, or flow regimes. You 

may need to use a safety factor at the compliance point, suitable to the level of risk 

and accuracy in the assessment, to ensure that the receptor is protected. 

Environmental standards for some contaminants (such as pesticides) can be very 

low, and their use ensures that there is unlikely to be any deterioration in background 

quality. For other contaminants, the standard may be significantly above background 

quality. 

For example, the standard for chloride would be the drinking water maximum 

acceptable concentration of 250mg per litre which is much higher than the 

background concentration which is often less than 50mg per litre. In these 

circumstances it’s possible that some local deterioration in groundwater quality may 

occur but not to the extent of allowing deterioration up to the DWS.” 

https://www.gov.uk/guidance/groundwater-risk-assessment-for-your-environmental-permit (last reviewed 

for this statement, March 2020) 

A.4 UK Technical Advisory Group (UKTAG), The Joint Agencies Groundwater 
Directive Advisory Group (JAGDAG), Determinations of hazardous and 
non-hazardous substances, January 2017 as updated 2018 

This document provides an update on the determination of hazardous substances in 

groundwater.  The main changes of substances relevance to the project are: 

• Cadmium – listed as hazardous in the Groundwater Regulations (2009) [A.1], now 

determined as non-hazardous; 

• Lead – Not specifically listed in the Groundwater Regulations (2009) [A.1], now determined 

as hazardous; 

• Chromium VI – Not specifically listed in the Groundwater Regulations (2009) [A.1], now 

determined as hazardous; 

• Arsenic and Mercury remain listed as hazardous substances in groundwater. 

https://www.gov.uk/guidance/groundwater-risk-assessment-for-your-environmental-permit
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Note: JAGDAG comprises the Environment Agency (EA), Natural Resources Wales (NRW), 

the Scottish Environment Protection Agency (SEPA) and the Northern Ireland Environment 

Agency (NIEA, an agency within the Department of Agriculture, Environment and Rural Affairs) 

(“the Agencies‟), together with the Department of Environment, Food and Rural Affairs (Defra), 

Welsh Government (WG), the Environmental Protection Agency Ireland (EPA), Public Health 

England (PHE) and industry representatives.  

http://www.wfduk.org/sites/default/files/Media/JAGDAG/170116%20JAGDAG%20Determinations.pdf 

(last reviewed for this statement, March 2020) 

https://wfduk.org/sites/default/files/Media/JAGDAG/2018%2001%2031%20Confirmed%20hazardous%2

0substances%20list_0.pdf (last reviewed for this statement, March 2020) 

A.5 UK Technical Advisory Group (UKTAG) on the Water Framework Directive 
Technical Report on Groundwater Hazardous Substances, March 2017 

UKTAG’s role is to set out the technical framework for assessing hazardous substances across 

the UK.  UKTAG also determines which substances are selected as ‘hazardous’ and which are 

‘non-hazardous’ in relation to groundwater. Each administration will consequently set out their 

regulatory position individually by using the technical work UKTAG has outlined17.   

In this report UKTAG set out advice for determining the significance of hazardous substances:  

i. current ‘Limits of Quantification’ (LOQs)18 for determining a discernible input of hazardous 

substance to groundwater and  

ii. ‘Concentrations (of hazardous substances) in groundwater below which the danger of 

deterioration in the quality of the receiving groundwater is avoided’.   

http://www.wfduk.org/sites/default/files/Media/UKTAG_Technical%20report_GW_Haz-

Subs_ForWebfinal.pdf  (last reviewed for this statement, March 2020)  

A.6 Groundwater Hazardous Substances Standards - Interim Regulatory 
Position, Northern Ireland Environment Agency (NEIA) January 2017 

The Interim position statement produced by NEIA acknowledges the UKTAG update on 

hazardous substances as set out above in Reference 6.4 

This position statement states: 

“A consultation on implementation of the UK TAG technical report on groundwater 

hazardous substances will follow in spring 2017. The outcome of this consultation will 

further inform and update this interim regulatory position. In the meantime, operators 

may want to consider this new JAGDAG and UK TAG guidance and:  

1. Update monitoring programmes to include the groundwater list of hazardous 

substances (JAGDAG list of hazardous substances and UK TAG Technical report on 

groundwater hazardous substances) in baseline or reconnaissance monitoring”; 

“2. Review laboratory limits of quantification of their contracted laboratories with 

regards to identifying concentrations of relevant hazardous substances in 

groundwater.” 

 
17 NIEA is the appropriate administration for Northern Ireland. 
18 The used of term Limit of Quantification (LOQ) replaces the term Minimum Reporting Values (MRVs) formally 

used in this approach and historically used in guidance. The term LOQ is more consistent with commercial 
laboratory reporting.  Many of the guidance documents however still refer to the term MRV. 

http://www.wfduk.org/sites/default/files/Media/JAGDAG/170116%20JAGDAG%20Determinations.pdf
https://wfduk.org/sites/default/files/Media/JAGDAG/2018%2001%2031%20Confirmed%20hazardous%20substances%20list_0.pdf
https://wfduk.org/sites/default/files/Media/JAGDAG/2018%2001%2031%20Confirmed%20hazardous%20substances%20list_0.pdf
http://www.wfduk.org/sites/default/files/Media/UKTAG_Technical%20report_GW_Haz-Subs_ForWebfinal.pdf
http://www.wfduk.org/sites/default/files/Media/UKTAG_Technical%20report_GW_Haz-Subs_ForWebfinal.pdf
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In reference to new applications, this statements states:  

“It is advised that new licence/ permit applications and supporting baseline reports and 

monitoring programmes take account of the groundwater list of hazardous substances 

(JAGDAG list of hazardous substances and UK TAG Technical report on groundwater 

hazardous substances).” 

NIEA has stated (pers comm, 2 December 2019), that the outcome of this consultation is not 

yet available. 

Hazardous substances assessed for the project reflect those determined in Reference 6.4. 

https://www.daera-

ni.gov.uk/sites/default/files/publications/daera/Interim%20regulatory%20position%20statement%20-

%20hazardous%20substances%20in%20groundwater%20-%2013%20January%202017_0.pdf 

(last reviewed for this statement, March 2020) 

A.7 Groundwater Protection Technical Guidance, Published 14 March 2017 

This document provides further guidance for England and Wales on the interpretation and 

application for prevention of the input of hazardous substances to groundwater.  The guidance 

introduces the assessment of an input of a hazardous substance into groundwater in terms of 

‘discernibility’ against background groundwater quality. It is therefore of relevance to the 

application of approach (i) used to determine groundwater target limits for hazardous 

substances in groundwater (see Reference 6.4). 

In relation to the prevention of input of hazardous substances this guidance states in Section 2: 

“You can consider the input of hazardous substances to be prevented if there are no 

attributable, discernible concentrations of hazardous substances in the groundwater 

immediately down-gradient of the discharge zone. If there are, or are likely to be, 

discernible concentrations in the groundwater, the input may still be regarded as 

being prevented if all ‘necessary and reasonable measures’ have been taken to 

avoid it.” 

In section 2.1, this guidance states:  

“A substance is discernible if its concentration at a defined point is greater than 

either: 

▪ that found naturally in groundwater (known as the natural background quality) 

▪ a minimum reporting value (MRV), usually the limit of quantification or other 

value set out in legislation 

Whichever of the two has the highest concentration will be the discernible 

concentration. You need to ensure where an input is unavoidable from your activity 

that the concentration is environmentally trivial immediately downstream in the 

groundwater flow system.” 

Note: emphasis underlined 

https://www.gov.uk/government/publications/groundwater-protection-technical-guidance/groundwater-

protection-technical-guidance (last reviewed for this statement, March 2020)  

https://www.daera-ni.gov.uk/sites/default/files/publications/daera/Interim%20regulatory%20position%20statement%20-%20hazardous%20substances%20in%20groundwater%20-%2013%20January%202017_0.pdf
https://www.daera-ni.gov.uk/sites/default/files/publications/daera/Interim%20regulatory%20position%20statement%20-%20hazardous%20substances%20in%20groundwater%20-%2013%20January%202017_0.pdf
https://www.daera-ni.gov.uk/sites/default/files/publications/daera/Interim%20regulatory%20position%20statement%20-%20hazardous%20substances%20in%20groundwater%20-%2013%20January%202017_0.pdf
https://www.gov.uk/government/publications/groundwater-protection-technical-guidance/groundwater-protection-technical-guidance
https://www.gov.uk/government/publications/groundwater-protection-technical-guidance/groundwater-protection-technical-guidance
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A.8 Environmental Permitting Guidance for Groundwater Activities, DEFRA, 
December 2010 

This document provides further guidance in respect of prevention of hazardous substances 

(and the concept of discernibility) and the limiting of pollution of non-hazardous substances for 

England and Wales permitting applications.   

Specifically, it provides additional information regarding the point for assessment of 

discernibility of input of hazardous substances, and therefore has been used in the application 

of approach (i) above (Ref. 3) used to determine groundwater target limits for hazardous 

substances in groundwater. The relevant excerpt of this guidance states: 

“An input of hazardous substances would be prevented, for example, if: 

o there is no discernible concentration of a hazardous substance in the discharge. 

This would also clearly come within the exemption under paragraph 3(3)(b) of 

Schedule 22, with only limited assessment needed to make this judgement; or 

o there are no discernible concentrations of hazardous substances attributable to 

the discharge in groundwater immediately down-gradient of the discharge 

zone, subject to adequate monitoring (or in the case of new discharges a 

detailed predictive hydro-geological impact assessment); or 

o there are (or are predicted to be) discernible concentrations of hazardous 

substances in the groundwater down-gradient of the discharge zone 

attributable to the discharge but all of the following conditions apply: 

(a) concentrations will not result in any actual pollution or a significant risk of 

pollution in the future; and 

(b) there is no progressive increase in the concentration of hazardous 

substances outside the immediate discharge zone, i.e. there will be no 

statistically and environmentally significant and sustained upward trend or 

significant increasing frequency in pollutant “spikes”; and 

(c) all necessary and reasonable measures to avoid the entry of hazardous 

substances into groundwater have been taken.” 

This guidance is not directly applicable to the project as it applies to Environmental Permit 

applications. However, in the absence of detailed guidance for the interpretation and application 

of the ‘prevent input’ term for Mine Waste in Northern Ireland, the guidance in this document is 

regarded as material.   

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6947

4/pb13555-ep-groundwater-activities-101221.pdf (last reviewed for this statement, March 2020) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/69474/pb13555-ep-groundwater-activities-101221.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/69474/pb13555-ep-groundwater-activities-101221.pdf
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ADDENDUM B: PARAMETER RESULTS AND STATISTICS 
USED IN DERIVATION OF TARGET AND COMPLIANCE LIMITS 

 

Table B 1: Proposed Mine Area 

  

NH4 mg/L as N 59.7 2.8 0.088 0.4 0.12 0.39

NO3 mg/L as N 911.3 42.9 1.16 5.95 2.095 11.3

NO2 mg/L as N 0.00 0.00 0.003 0.025 0.003 0.15

F mg/L 0.32 0.26 0.15 0.15 0.15 1.5

Cl mg/L 14.5 12.8 12.3 25.1 15.1 250

SO4 mg/L 19.3 19.1 7.2 42.2 8.5 250

Ag mg/L 0.0029 0.0029 0.0025 0.0025 0.0025 0.073

Al mg/L 0.0016 0.0018 0.11 0.37 0.15 0.2

As mg/L 0.0161 0.0064 0.0064 0.033 0.019 0.005

B mg/L 0.05 0.04 0.006 0.0324 0.014 1

Ba mg/L 0.31 0.17 0.25 0.57 0.50 1.3

Be mg/L
6.0E-04 5.5E-04

0.00025 0.00025 0.00025 0.004

Cd mg/L 7.2E-05 4.8E-05 0.000015 0.00056 0.000015 0.005

Cr (VI) mg/L 0.0070 0.0028 0.003 0.01 0.01 0.005

Cr (total) mg/L 0.0070 0.0028 0.0005 0.00162 0.0008 0.05

Cu mg/L 0.0092 0.0089 0.015 0.084 0.0375 2

Fe mg/L 1.03 1.00 1.3 17.1 3.92 0.2

Hg mg/L 0.00010 0.000011 0.000005 0.000065 0.00002 0.0005

Mn mg/L 0.3738 0.2982 2.8 6.8 3.75 0.05

Mo mg/L 0.04 0.03 0.0001 0.00162 0.0008 0.07

Na mg/L 15.86 13.11 7.8 13.6 9.7 200

Ni mg/L 0.0068 0.0060 0.0076 0.017 0.0099 0.02

Pb mg/L 0.00128 0.000193 0.0002 0.00802 0.0002 0.005

Sb mg/L 0.0112 0.0062 0.001 0.003 0.0010 0.005

Se mg/L 0.0012 0.0010 0.0006 0.0006 0.0006 0.01

Tl mg/L 0.0011 0.0008 0.00045 0.0025 0.00045 0.002

U mg/L 0.0092 0.0034 0.0025 0.012 0.0025 0.03

Zn mg/L 0.12 0.11 0.14 0.48 0.24 2.86

* Values taken from SRK, 2020.  A Geochemical Characterisation Report for the Curraghinalt Gold Deposit, Northern Ireland.

Parameter Unit

Average of P50 for 

background 

groundwater 

statistics in 

proposed mine 

area

Maximum of 

P75 for 

background 

groundwater 

statistics in 

proposed mine 

area

Maximum of P95 

for background 

groundwater 

statistics in 

proposed mine 

area

Predicted concentration in the mine during operations or closure exceeds the average P50 groundw ater concentration.  This relates to selection of parameter for 

the compliance limits as per Section 4.6 and Notes 1 and 2 in Table 5.2

Maximum P95 background groundw ater concentration value exceeds the relevant groundw ater environmental standard.  This relates to the method used for the 

selection of the compliance limit value, as per Section 4.6 and methods 1 to 3 in Table 5.2

Maximum P75 background groundw ater concentration value exceeds the relevant groundw ater environmental standard.  This relates to Section 4.5 and Table 5.1 

for the setting of target limits. Where w here the groundw ater P75 exceeds the relevant standard the second method list in Section 4.5 is used to determine the 

target limit value

Numbers  in italic and burgundy font indicates that a monitoring statistic value is equal to a laboratory limit of detection (LoD). LoD is expressed as 50% of LoD for statistical 

analysis as per baseline reporting (See Annex A, B and C)

Exceedances for CrVI at the P50, P75 and P95 are the result of higher LoDs for analysis.  LoD for CrVI has reduced from  0.02mg/l to 0.006mg/l to during the project baseline 

monitoring period

P50, P75 and P95 values are based on summary statistics for each w eathering interval from the screened section of monitoring w ells (See Annex A, B and C for w eathering 

for groundw ater w ells).  The P50 value presented is the mean average of P50 values for each w eathering interval for this area.  The P75 and the P95 values presented are are 

the maximum P75 or P95 for each w eathering interval

Maximum 

Predicted Mine 

Water 

Concentration 

in the Source 

Zone 

Concentration 

During Life of 

Mine*

Maximum 

Predicted Mine 

Water 

Concentration in 

the Source Zone 

Concentration 

During Closure*

Relevant 

Environmental 

Standard for 

Groundwater 



 SRK Consulting  U7511 2020 Groundwater Impact Assessment – Annex F Addendum B 

 

FEI2_App C6_Annex F Target Methodology (2020).docx  October, 2020 
Page B2 of B2 

Table B 2: Proposed Infrastructure Area 

 

 

 

 

 

 

NH4N_N mg/L as N 2.59 0.045 0.26 0.16 0.39

NO3_N mg/L as N 39.6 0.06 0.54 0.23 11.3

NO2_N mg/L as N 6.6E-13 0.003 0.0047 0.003 0.15

F mg/L 0.144 0.15 0.23 0.15 1.5

Cl mg/L 3.169 11.1 21.0 13.5 250

SO4 mg/L 48.6 3.8 10.1 6.3 250

Ag mg/L 0.00014 0.0025 0.0040 0.0025 0.073

Al mg/L 0.0015 0.033 0.086 0.061 0.2

As mg/L 0.022 0.0041 0.044 0.027 0.005

B mg/L 0.065 0.006 0.017 0.0070 1

Ba mg/L 0.071 0.036 0.59 0.099 1.3

Be mg/L 2.0E-04 0.00025 0.0005 0.00025 0.004

Cd mg/L 9.5E-05 0.000015 0.000023 0.000015 0.00028

Cr (VI) mg/L 0.00710 0.003 0.0047 0.003 0.0025

Cr (total) mg/L 0.00710 0.00013 0.0018 0.0011 0.032

Cu mg/L 0.00138 0.0015 0.013 0.006 0.034

Fe mg/L 0.093 7.72 29.9 27.05 0.71

Hg mg/L 6.0E-06 0.000005 9.5E-06 0.000005 0.0005

Mn mg/L 1.2E-10 0.57 1.90 1.74 0.05

Mo mg/L 0.24 0.0001 0.00042 0.0001 0.07

Na mg/L 1.98 9.5 40.7 14.2 200

Ni mg/L 0.0032 0.00132 0.0047 0.0030 0.02

Pb mg/L 0.0004 0.0015 0.0075 0.0063 0.005

Sb mg/L 0.0097 0.001 0.0039 0.001 0.005

Se mg/L 0.0010 0.0006 0.00093 0.0006 0.01

Tl mg/L 0.0002 0.00045 0.00070 0.00045 0.002

U mg/L 0.0076 0.0025 0.021 0.0025 0.03

Zn mg/L 0.0063 0.086 0.29 0.270 0.061

* Values taken from SRK, 2020.  A Geochemical Characterisation Report for the Curraghinalt Gold Deposit, Northern Ireland.

Maximum P95 background groundw ater concentration value exceeds the relevant groundw ater environmental standard/discharge consent value.  

This relates to the method used for the selection of the compliance limit value, as per Section 4.6 and methods 1 to 3 in Table 5.2

Predicted concentration in the mine during operations or closure exceeds the average P50 groundw ater concentration.  This relates to selection of 

parameter for the compliance limits as per Section 4.6 and Notes 1 and 2 in Table 5.2

P50, P75 and P95 values are based on summary statistics for each w eathering interval from the screened section of monitoring w ells (See Annex A, B and C for 

w eathering for groundw ater w ells).  The P50 value presented is the mean average of P50 values for each w eathering interval for this area.  The P75 and the P95 

values presented are are the maximum P75 or P95 for each w eathering interval

Numbers  in italic and burgundy font indicates that a monitoring statistic value is equal to a laboratory limit of detection (LoD). LoD is expressed as 50% of LoD for 

statistical analysis as per baseline reporting (See Annex A, B and C)

Maximum P75 background groundw ater concentration value exceeds the relevant environmental standard/ discharge consent value.  This relates to 

Section 4.5 and Table 5.1 for the setting of target limits. Where w here the groundw ater P75 exceeds the relevant standard the second method list in 

Section 4.5 is used to determine the target limit value

Maximum of P75 

for background 

groundwater 

statistics in 

proposed mine 

area

Maximum predicted 

leachate 

concentration 

inside the DSF *

UnitParameter

Average of P50 for 

background 

groundwater 

statistics in 

proposed mine area

Maximum of P95 

for background 

groundwater 

statistics in 

proposed mine 

area

Relevant 

Environmental 

Standard for 

Groundwater /Draft 

Discharge Consent 

Value
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