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1. Introduction 

1.1 Purpose of this Report 

This Environmental Impact Assessment (EIA) Scoping Report sets out the proposed scope of work 
and methods to be applied in the development of an Environmental Impact Assessment Report 
(EIAR). It is to be used to support the EPA licence review and also to provide information for the 
current planning application with Monaghan County Council (ref 20186) for Silver Hill Duck facility 
(hereafter referred to as the facility) in Emyvale. It also provides the proposed structure and contents 
of the EIAR.  
 

Scoping is the process of determining what information should be included in the EIAR and which 
methods should be used to collect and assess that information. 

The main objectives of this report are: 

• Identify environmental effects which may arise during the construction and operation of the facility 
and which should therefore be addressed in more detail as part of the EIAR; 

• Outline proposed assessment methodologies for completing the EIAR; 

• Outline the likely contents of the EIAR; and 

• Form a basis of common reference regarding the scope and methodology for the EIAR. 

1.2 EIA Scoping Report Structure 

The EIA Scoping Report structure is as follows: 

Section 1: Provides an overview of the purpose and objectives of this EIA Scoping Report. 

Section 2: Provides a description of the facility which is under consideration for this EIA Scoping 
Report. 

Section 3: Provides an overview of the EIA process and the approach to the development of the 
EIAR. 

Sections 4 – 13: These sections identify possible effects on the environment and outline the 
proposed assessment methodology that will be adopted in assessing the effects. The environmental 
aspects that will be considered in the EIAR are outlined below: 

• Section 4: Population and Human Health; 

• Section 5: Biodiversity; 
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• Section 6: Soils, Geology and Hydrogeology; 

• Section 7: Water and Hydrology; 

• Section 8: Air Quality and Climate; 

• Section 9: Noise and Vibration: 

• Section 10: Landscape and Visual; 

• Section 11: Traffic and Transport; 

• Section 12: Waste Management; and 

• Section 13: Archaeology, Cultural Heritage and Architectural Heritage. 
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2. Project Description 

2.1 Description of the Facility  

The site is located just north of Emyvale, Co. Monaghan. The site as a whole, including auxiliary lands 
and infrastructure, encompasses approximately 35 hectares and is accessed by the N2 - the Dublin to 
Derry road. The site is set over a number of levels with the main processing and facilities area on the 
higher part off the site at an elevation of approximately 70m Above Ordnance Datum (AOD) and the 
lower part of the site encompassing the waste water treatment plant (WWTP) and environmental 
management area at 60m AOD.  
 
Founded in 1962 by Ronnie and Lyla Steele in Emyvale, Co. Monaghan, Silver Hill Duck is a fully 
integrated duck producing company. All aspects of duck production are owned and controlled by 
Silver Hill Duck, to processing, cooking and packaging. In March 2019 Fane Valley Group acquired 
Silver Hill Duck. Fane Valley is a progressive agri-food business, based in Northern Ireland and has 
been Silver Hill’s feed nutrition partner for over 20 years. The site currently employs 180 people. 
 
The processes at Silver Hill Duck are as follows; 

 

• Day old ducks are transported from the Hatchery in Bragan and placed on the duck rearing 
units. Silver Hill Duck employ 23 Contract Growers along with managing two of their own duck 
rearing farms. The Contract Growers are located in counties Donegal, Down, Monaghan, 
Waterford, Cavan, Armagh, Fermanagh and Tyrone. 

• Silver Hill Duck Farm in Emyvale has the capacity to rear 80,000 ducks. Currently there are no 
ducks reared onsite due to the Covid 19 pandemic. 

• When the Ducks have reached an age of 42 days they are slaughtered in the processing plant 
and are produced into both cooked and raw duck products. Approximately 3.5 million ducks 
are processed per year, with kills occurring 5 days per week Mon-Fri. Current kill pattern is 3 
days a week to align production with sales during Covid pandemic. 

• The feathers are washed at the onsite feather plant (Site 1) and are sorted according to their 
grade. The feathers are then sold in bulk or made into duvets, cushions, clothing and sold. All 
waste feathers are sent as Category 3 to Farragh Proteins, Crossdoney, Co. Cavan.  

• The manure produced by the ducks on the offsite supplier farms is removed by licensed 
hauliers and is used as organic fertiliser by farmers off site – typically under Nutrient 
Management Plans (NMP) which are prepared to comply with the European Communities 
(Good Agricultural Practice for Protection of Waters) Regulations 2017 (S.I. No. 605 of 2017). 

• If manure was produced on the Silver Hill site, it too would be landspread under NMPs 
prepared under the aforementioned regulations. 

• Silver Hill Duck have a Waste Water Treatment Plant (WWTP) on site to treat the Process 
water and then release the final treated water to the stream in accordance with the EPA 
Licence. 
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• All parts of the duck are sold.  All offal products sent worldwide are transported via transport 
companies sourced by the Agent involved in getting product to these regions.  

2.2 Description of the Project 

2.2.1 EPA Review 
The EPA review was initiated to address two key changes proposed at the site – drip irrigation for 
treated wastewater disposal and a new rendering plant. 
 
The drip irrigation system would use land adjacent to the site in up to 9 or 10 plots each with an area 
of 1.6ha area. Treated water would be piped to the fields and dispersed in the soil matrix using a 
network of distributor pipes. The design flow rate would be 3l/m2/day.  
 
In addition to ongoing normal operations, Silver Hill Duck are examining options to convert their offal 
waste stream material into a raw material for use in the pet food industry or other similar industries.  
The processes will involve cooking the offal and then separating the solid material and the fat. It is 
proposed to locate this process on site by developing the building at the environmental management 
area, which was previous built for the processing of duck waste following anaerobic digestion.  
 

2.2.1 Planning Permission 
Separately, Silver Hill Duck has applied for planning permission for the following; 

• construction of a part single storey/part two storey factory development incorporating chilling, 
plucking and processing areas, offices, plant rooms, Lairaige and loading and unloading areas, 
canteen and hygiene facilities and single storey conveyor linkage to existing factory facility; 

• single storey skip storage and plant room;  
• construction of 2 no. underground water storage tanks;  
• construction of a single storey extension to side of existing storage shed to incorporate a 

rendering facility;  
• provision of additional car parking facilities, security fencing and access roads; 
• connection to existing on-site mains foul sewer, water and drainage services;  
• partial removal of existing concrete yard areas and associated structures; 
• installation of solar panels to roof structures; and 
• completion of all associated site structures and ancillary site works. 
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3. Approach to the Environmental Impact Assessment 

3.1 Introduction to the EIA Process 

EIA is the process for anticipating the effects on the environment caused by a facility or development 
at a particular site. Where effects are unacceptable, design or other measures can be taken to avoid 
or reduce these effects to acceptable levels. The initial EIA Directive is in place since 1985 
(85/337/EEC). This Directive along with three amendments was amalgamated into Directive 
2011/92/EU in December 2011. Proposed changes to the Directive were adopted by the Council of 
the European Union in May 2014 (2014/52/EU) with a 3-year period to transpose the changes. These 
changes formed the first revision of the Directive 2011/92/EU.  

The EU (Planning and Development) (Environmental Impact Assessment) Regulations 2018 (S.I. No. 
296 of 2018) transpose the requirements of Directive 2014/52/EU into planning law in Ireland and 
came into effect from the 1st September 2018. 

The EIA Directive requires that certain developments be assessed for likely environmental effects 
before planning permission can be granted. When submitting a planning application for such a 
development, the applicant must submit an EIAR. 

The EIA process can generally be summarised as follows:  

• Screening – Is an EIA required 

• Scoping – What issues should be considered within the EIAR? 

• Baseline Data Collection – Establishing a robust baseline of the existing environment on and 
around the facility. This stage includes a review of existing available information and 
undertaking any surveys identified during the scoping phase; 

• Impact Assessment – Assessment of the environmental impacts and establishing their 
significance; 

• Mitigation – Formulation of mitigation measures to ameliorate the potential impacts of the 
facility which cannot be avoided practically through site design;  

• Consultation – With Statutory Stakeholders, the public, and other bodies as required;  

• Decision – The competent authority decides, taking into consideration the results of 
consultations, if the facility can be authorised;  

• Announcement – The public is informed of the decision; and 

• Monitoring – Monitoring of the effectiveness of implemented mitigation measures.  

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32011L0092
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32011L0092
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3.2 EIA Screening Assessment 

Screening is the first stage of the EIA process, whereby a decision is made on whether or not a 
mandatory EIA is required. A mandatory EIA is required for developments or projects that are a 
classification specified by Annex 1 of the EIA Directive, as amended, or by Schedule 5 of the Planning 
and Development Regulations 2001, as amended. 

Following correspondence and discussions with the EPA, they have advised that they consider that 
the licence review requires the benefit of an EIAR with a view to demonstrating that the facility will not 
present any significant environmental impacts in the future and the EIAR is proceeding under that 
advice.  

3.3 Environmental Impact Assessment Scoping 

Following screening, ‘scoping’ is the process of determining the content and extent of matters that 
should be covered in the environmental information contained within the EIAR. Scoping requires the 
consideration of the nature and likely scale of the potential environmental impacts likely to arise from a 
facility.  

3.4 EIAR Methodology 

This assessment of environmental impacts will be conducted giving consideration to best practice. 
The Environmental Protection Agency (EPA) has produced the following guidance which will be 
considered in the development of the EIAR for the facility: 

• Draft Guidelines on the Information to be Contained in Environmental Impact Assessment 
Reports (EPA, August 2017); and 

• Draft Advice Notes for Preparing Environmental Impact Statements (EPA, September 2015). 

In addition to these overarching guidance documents for an EIAR, the assessment of each 
environmental aspect addressed in sections 4 – 13 will also be undertaken with specific consideration 
to aspect specific guidance and best practice.  

The following key stages will form the basis of the assessment process.  

• Establishing a baseline of the existing environment on and around the facility; 

• Assessment of the environmental impacts and establishing their significance (primarily the 
assessment of residual impacts once mitigation has been adopted); and  

• Formulation of mitigation measures to ameliorate the potential impacts of the facility that 
cannot be avoided practically through site design.  
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3.4.1 Baseline Data Collection 

The existing environmental baseline for the facility and its surroundings will be established for each 
environmental aspect under consideration. To date this has been and will continue to be achieved 
largely through a desktop review of existing data and literature. Additionally, baseline field surveys will 
be undertaken as required to support the establishment of the baseline. 

Given the nature of the expansion project within an existing well-established site, in an immediate 
area that has seen little development over the last decade, it is anticipated that minimal physical data 
collection will be required. 

3.4.2 Potential Impacts 

The assessment will evaluate the construction and operational phases of the facility and the potential 
impacts will be described. The potential for cumulative impacts to arise will also be considered. 

For all environmental aspects, the significance of residual impacts, i.e. those impacts predicted once 
mitigation is taken account of, will be assessed.  

3.4.3 Mitigation Measures  

The EIAR will address potential environmental effects associated with the facility and propose 
mitigation where significant effects are identified. All measures proposed as mitigation for the facility 
will be reported within the relevant Chapter of the EIAR.  

The EIAR will also include a final chapter that contains a Schedule of Environmental Mitigation 
Measures which will bring together the mitigation measures recommended in the various EIAR 
Chapters for ease of reference. 

3.5 EIAR Structure and Content 

The EIAR will be submitted to the EPA to support the licence review for the facility. 

Broadly the following key sections will form the content of the EIAR document: 
• Introduction 
• The Environmental Impact Assessment Process 
• Facility Description 
• Consideration of Alternatives 
• The following environmental topics will be addressed: 

o Population and Human Health; 
o Biodiversity; 
o Soils, Geology and Hydrogeology; 
o Water and Hydrology; 
o Air Quality and Climate; 
o Noise and Vibration: 
o Landscape and Visual; 
o Traffic and Transport; 
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o Waste Management; and 
o Archaeology, Cultural Heritage and Architectural Heritage 

• Cumulative Impacts and Environmental Interactions 
 

For each of the environmental aspects being assessed, the EIAR chapter will be structured broadly as 
follows; 

• Introduction to the topic area; 
• Methodology; 
• Baseline conditions; 
• Predicted Impacts (construction and operational phases); 
• Mitigation Measures; 
• Residual Impacts;  
• Difficulties Encountered in Compiling Information; and 
• Cumulative Impacts and Impact Interrelations.  

3.6 Appropriate Assessment 

European Sites (Natura 2000), i.e. Special Protection Areas (SPAs) and Special Areas of 
Conservation (SACs) are classified under the European Union Birds Directive (2009/147EC) and 
Habitats Directive (92/43/EEC). The procedures that must be followed when considering 
developments affecting a Natura 2000 site are specified in Articles 6(3) and 6(4) of Habitats Directive.  

The EPA themselves initiated an Appropriate Assessment Screening and they concluded ‘….an 
Appropriate Assessment is not required as the project, individually or in combination with other plans 
or projects, is not likely to have a significant effect on a European site.  Notwithstanding this, and ECIA 
will be undertaken for the facility to inform the EIAR process. 

3.7 Flood Risk Assessment 

A Stage 1 Flood Risk Assessment (FRA) will be carried out in accordance with the Office of Public 
Works Guidelines for Planning Authorities (GPA) 20: The Planning System and Flood Risk 
Management. 
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4. Population and Human Health 

4.1 Potential Impacts 

4.1.1 Potential Construction Phase Impacts 

The main construction phase impacts would be associated with the potential nuisance and 
disturbance caused by construction activities. This would potentially include increases in noise and 
dust from the construction site and construction traffic on the roads surrounding the facility, resulting in 
some potential disruption to local people or groups. Such impacts may also result in impact to human 
health in the vicinity of the facility. There may also be beneficial impacts to the local economy during 
construction with some increases in local economic activity, with construction staff using local 
businesses for items such as food and fuel.  

4.1.2 Potential Operational Phase Impacts 

The facility employs approximately 180 people who work at the facility on a shift basis. In retrofitting / 
expanding the scope of operations of this facility, impacts would largely be associated with continued 
and increasing economic activity and security of employment at the plant. 

The potential of significant residual impacts (either adverse or beneficial) occurring in relation to 
population and human health is generally considered low at this stage. 

4.2 EIAR Scope 

The assessment will comprise of a desk-based analysis of publicly available data, a site visit and 
review of relevant policies and plans. The following aspects will be considered, and information 
detailed, where relevant to the facility: 
 

• Population; 
• Economic Activity; 
• Employment; 
• Land Use and Development; 
• Commuting Patterns; and 
• Tourism, Recreation, and Access. 

 
The significance of impacts on receptors such as primary public services and residential buildings 
located in proximity to the facility will be assessed. 
 
Human health will be considered as required by Directive 2015/52/EU. This will likely be focused on 
identifying the environmental topics that have the potential to effect human health and the assessment 
of those impacts elsewhere within the EIAR.  These environmental topics could include the likes of 
noise and vibration, air quality and traffic. 
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5. Biodiversity 

5.1 Potential Impacts 

5.1.1 Potential Construction Phase Impacts 

Potential impacts for the construction phase of the facility, in the absence of mitigation would be 
associated with the:  

• loss of habitat due to the footprint of the facility and its construction; 
• some potential disturbance of bird, bat or mammal species in close proximity to the 

facility; and 
• the potential spread of invasive species. 

 
It is recognised that the pet food plant is being constructed within the boundary of an already 
developed facility. The potential of encountering habitats or notable species of ecological value is 
generally considered low. 

5.1.2 Potential Operational Phase Impacts 

Potential adverse effects for the operational phase of the facility, in the absence of mitigation have 
been identified as:  

• lighting impacts – disturbance to nocturnal species, including badgers, bats, and birds;  
• permanent loss of habitat within the footprint of the facility. 

 
However, generally at this stage, no significant residual impacts on habitats or species are anticipated 
as a result of the facility. 

5.2 EIAR Scope 

A field walkover will be undertaken alongside a desk study of available ecological information and 
relevant plans and policies.  

The impact assessment process will involve: 

• Identifying any potential habitats or notable species of ecological value; 
• Assessing potential direct, indirect and cumulative ecological impacts as a result of the 

construction and operation of the facility; 
• Identifying and characterising potential significant impacts; 
• Incorporating measures to avoid and mitigate (reduce) significant impacts where required; and 
• Assessing the significance of any residual impacts after mitigation. 

As noted in earlier sections, the EPA have screened out the need for Appropriate Assessment – see 
appendix 1 and this suggests that they consider the potential impact on the ecological environment to 
be quite benign. 
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6. Soils, Geology and Hydrogeology 

6.1 Potential Impacts 

6.1.1 Potential Construction Phase Impacts 

Potential impacts associated with the construction phase of the facility may include: 

• Loss of soil cover, soil erosion and compaction 
• Removal and storage of spoil / overburden; 
• Risk of encountering contaminated ground in unknown locations; 
• Risk of contamination of existing soils and groundwater by the construction activities such as 

accidental spills; 

6.1.2 Potential Operational Phase Impacts 

Potential impacts associated with the operational phase of the facility may include: 

• Changes in local surface run-off patterns resulting in local changes to recharge into the soils 
and bedrock over the operational life of the facility; 

• Potential for the permanent loss of localised soils; and  
• Potential contamination of soils and groundwater through accidental spillages of fuels or 

chemicals during operational and/or maintenance works. 

The site’s WWTP currently discharges (under the EPA licence) to the local stream. It is also 
connected to the Irish Water sewer system – but this is not in current use. As the EPA are aware, 
Silver Hill have been working to develop alternative treated water disposal routes. Drip irrigation has 
been proposed as a viable option. This would use land adjacent to the site in up to 9 or 10 plots each 
with an area of 1.6ha area. The design flow rate would be 3l/m2/day.  

Silver Hill have proposed a pilot project to the EPA and feedback is awaited. 

Just before the EIAR process was commenced, Irish Water agreed that the local sewer system can 
accommodate up to 230m3 of treated WWTP effluent per day in off peak hours (see appendix 2). This 
disposal route will be considered in the EIAR. 

6.2 EIAR Scope 

A field walkover will be undertaken alongside a desk study of available information and relevant 
policies and plans. The assessment will cover potential impacts on soils, geology and hydrogeology 
and will describe the existing conditions and the likely potential impacts associated with the 
construction and operation of the facility. The impact assessment process will involve: 

• Identifying and characterising the significance of potential impacts; 
• Incorporating measures to avoid and mitigate significant impacts where required; and 
• Assessing the significance of any residual impacts after mitigation. 

The assessment to be carried out will include the following elements: 
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• Identification of issues relevant to the facility; 
• Review of current soil, bedrock and groundwater conditions in the vicinity of the facility; 
• Review any potential sensitive receptors relevant to the facility, such as homes and 

businesses which may use and abstract groundwater in the vicinity; 
• Review potentially available site investigation data for works undertaken in the area of the 

facility; 
• Assessment of potential impacts of construction and operational activities on soils, geology 

and hydrogeology; 
• Detailed description and impact assessment of drip irrigation system; 
• Incorporating measures to avoid and mitigate (reduce) significant impacts where required; and 
• Assessing the significance of any residual impacts after mitigation. 

 
A detailed site assessment review has been undertaken for the drip irrigation system – conducted by 
Flynn and Shaw in 2016. A total of 15 trial holes were excavated throughout the lands, each to a 
depth of 1.5m. This report will be used as the basis of impact assessment for this chapter and no 
further detailed (hydrogeological) modelling is considered required. 
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7. Water and Hydrology 

7.1 Potential Impacts 

7.1.1 Potential Construction Phase Impacts 

During the construction phase there is the potential for impact on the hydrological environment such 
as pollution of surface water features through surface water run-off and also flood risk. Sources of 
pollution include sediment and on-site spillages, which if uncontrolled may flow into local surface 
water drainage and outfall into the local watercourses. 

7.1.2 Potential Operational Phase Impacts 

During the operational phase there is the potential for pollution of surface water features through 
surface water run-off. Sources of pollution associated with the facility would be from potential spills, 
such as fuel / oil from vehicles on site or spillages from chemical drums. If such substances were 
allowed to flow into surface water drainage, there is the potential for them to reach nearby surface 
water bodies. Another potential impact could be flooding risk resulting from increased hardstanding 
introduced by the facility. 

7.2 EIAR Scope 

A field walkover will be undertaken alongside a desk study of available information and relevant 
policies and plans. The assessment will describe the existing water environment and any potential 
significant impacts associated with the construction and operation of the facility on these aspects.  

The impact assessment process will involve: 

• A review of drainage plans for surface and waste water at the facility and for the facility; 
• Review of the receiving drainage system and existing surface water quality of the receiving 

environment; 
• Inspection of data that may be available relating to surface water quality, such as from the 

EPA or Local Authority; 
• Review of the relevant River Basin Management Plan; 
• Identifying and characterising the significance of any potential impacts; 
• Incorporating measures to avoid and mitigate (reduce) significant impacts (where they occur); 

and 
• Assessing the significance of any residual impacts after mitigation. 

Whilst from a preliminary review, no significant impacts to/from flood risk are anticipated, a Stage 1 
flood risk assessment (FRA) will be carried out and appended to the EIAR. The FRA will be carried 
out in accordance with the Office of Public Works (OPW) Guidelines for Planning Authorities (GPA) 
20: The Planning System and Flood Risk Management (OPW and Department of Environment, 
Heritage and Local Government 2009).   
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8. Air Quality and Climate 

8.1 Potential Impacts 

8.1.1 Potential Construction Phase Impacts 

During the construction phase there is potential for an impact on air quality from the following sources:  

• Potential for construction dust emissions and nuisance dust from activities such as excavation, 
soil movement, soil storage and backfilling. Dust tends to be deposited within 500m of the 
generation site, and therefore sensitive receptors which fall within this distance of construction 
activities would be more at risk; and 

• Emissions from Heavy Goods Vehicles (HGVs) and on-site construction plant and equipment 
which may give rise to emissions including; particulates (PM10 and PM2.5), benzene, nitrogen 
oxides (NOx) and carbon monoxide (CO). 

In order to minimise dust emissions during construction, mitigation measures will be included in the 
EIAR and be implemented during the construction phase of the facility. The appointed contractor will 
be required to comply with these measures.  

8.1.2 Potential Operational Phase Impacts 

During the operational phase of the facility, air quality impacts may be associated with emissions from 
the boilers and from the refrigeration systems. Air emissions may generate quantities of air pollution 
such as NO2, CO, benzene and particulate matter (PM10 and PM2.5) and those associated with 
refrigerant gases.  

It is believed that the processing of offal onsite (in the pet food plant) will reduce the risk of odours as 
the offal is currently collected on a need to basis. Depending on the production rates this could be 
daily or every second day. The process will use only fresh offal and there will be very little odour 
generated. The process will work in tandem with the processing plant so this will ensure fresh product 
will be readily available every two hours.  No material will be processed unless it is fresh.  

 An odour model will be generated and will assess the potential impact from the development. 

8.2 EIAR Scope 

The air quality assessment carried out on the facility will include the following elements: 

• Identification of air quality issues relevant to the components of the facility, including boilers 
and refrigerants; 

• Assess odour potential from the pet food plant; 
• Review of background ambient air quality in the vicinity of the facility (relevant air quality 

baseline data will be obtained from the EPA and publicly available information); 
• Assessment of potential construction related air quality impacts; 
• Assessment of potential impacts of plant and equipment processes on air quality;  
• Assessment of potential impacts of traffic on ambient air quality; 
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• Identifying the significance of any potential impacts; 
• Incorporating measures to avoid and mitigate (reduce) significant impacts (where they occur); 

and 
• Assessing the significance of any residual impacts after mitigation. 

The assessment will identify potential sensitive receptors relevant to the facility. Sensitive receptors 
include locations where people spend significant periods of time, such as domestic properties. 
Sensitive receptors within the vicinity of the facility may include: 

• Residential dwellings; 
• Industrial or commercial uses sensitive to dust; 
• Recreational areas and sports grounds; 
• Schools and other educational establishments; 
• Buildings of religious sensitivity; 
• Designated ecological area of conservation (either Irish or European designation); 
• Hospitals and nursing homes; and 
• Offices or Shops. 

 
Given the nature of the expansion project, detailed dispersion modelling of the boilers is not proposed 
to inform the impact assessment process – but an odour model is proposed. 
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9. Noise and Vibration 

9.1 Potential Impacts 

9.1.1 Potential Construction Phase Impacts 

The potential construction phase noise and vibration impacts will be associated with the operation of 
machinery on the site. In addition, there may be some percussive noise generated as a result of the 
need to break down the concrete slabs existing on part of the site. The actual noise level produced by 
construction work will vary depending on a number of factors including the type of plant in use, plant 
location, duration of operation, hours of operation and intervening topography.  

Vibration impacts are predicted to be low given the nature of the work to be undertaken. 

9.1.2 Potential Operational Phase Impacts 

It is anticipated that operational phase noise and vibration impacts would be minimal and would be 
associated with an expansion to the operation as opposed to new noise sources. 

9.2 EIAR Scope 

The assessment will cover potential impacts from noise and vibration and will describe the existing 
conditions and the likely potential impacts associated with the construction and operation of the 
facility.  

The impact assessment process will involve:  

• Identifying the significance of any potential impacts; 
• Incorporating measures to avoid and mitigate (reduce) significant impacts (where they occur); 

and 
• Assessing the significance of any residual impacts after mitigation.  

The noise and vibration assessment carried out on the facility will include the following elements: 

• Identification of noise and vibration issues relevant to the facility; 
• Review of background noise in the vicinity of the facility. A field walkover and noise survey will 

be undertaken alongside a desk study any relevant baseline information.; 
• Assessment of potential noise and vibration impacts resulting from construction activities;  
• Assessment of potential impacts of operational phase plant processes on noise and vibration 

in and around the applicable parts of the facility;  
• Assessment of potential impacts of traffic on noise levels in and around the facility. 

 
Given the nature of the expansion project, detailed noise modelling is not proposed to inform the 
impact assessment process. 
 

The assessment will take account of any Noise Sensitive Locations (NSL’s) relevant to the facility. 
Sensitive receptors will comprise places where it would be reasonable to expect people to be exposed 
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to local noise and vibrations. The EPA NG4 definition of an NSL will be used in the assessment, as 
reproduced below: 

NSL – any dwelling house, hotel or hostel, health building, educational establishment, 
place of worship or entertainment, or any other facility or other facility or other area of 
high amenity which for its proper enjoyment requires the absence of noise at nuisance 
levels:  

Noise monitoring will be consistent with that gathered as part of the maintenance of the current 
EPA licence. 
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10. Landscape and Visual 

10.1 Potential Impacts 

10.1.1 Potential Construction Phase Impacts 

Potential construction phase impacts relevant to the Landscape and Visual Assessment may include; 

• Visual impacts from the movement of traffic and machinery to and from the facility and 
associated ancillary construction requirements i.e. water drainage, power and lighting etc to 
and from the facility;  

• Landscape and visual impacts arising from the movement of construction materials; 
 

10.1.2 Potential Operational Phase Impacts 

Potential operational phase impacts relevant to the Landscape and Visual Assessment may include:  

• Landscape and visual impacts arising from the presence of new permanent structures at the 
facility. 
 

The facility is being developed solely within the boundary of an existing well established and 
developed site. At this stage, no significant residual impacts on the landscape and visual environment 
are anticipated. 

10.2 EIAR Scope 

The assessment will include a field walkover undertaken alongside a desk study of available 
information and relevant policies and plans. The impact assessment process will involve: 

• Describing the existing environment (both landscape and visual) taking into account the 
landscape character assessment published by Monaghan County Council in the County 
Development Plan 2019-2025; 

• Identifying potential landscape and visual issues relevant to the facility; 
• Assigning landscape and visual receptor sensitivity; 
• Identifying the significance of any potential impacts; 
• Incorporating measures to avoid and mitigate (reduce) significant impacts (where they occur); 
• Assessing the significance of any residual landscape effects and visual effects after mitigation. 

 
Given the nature of the expansion project within the confines of the existing facility, detailed 
photomontages are not proposed to be developed, to inform the impact assessment process. 
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11. Traffic and Transport 

11.1 Potential Impacts 

11.1.1 Potential Construction Phase Impacts 

Potential impacts during the construction phase may include: 

• An increase in noise and potentially dust generated from construction related traffic may cause 
some level of disruption;  

• An increase in road traffic levels due to construction related activities supplying and accessing 
the site using the existing road network. 

11.1.2 Potential Operational Phase Impacts 

Potential impacts during the operational phase may include: 

• Increase in traffic levels due to traffic accessing/ egressing the facility. 

11.2 EIAR Scope 

The assessment will address potential impacts on traffic and transport and will describe the existing 
conditions and the likely potential impacts associated with the construction and operation of the 
facility. The impact assessment process will involve: 

• Evaluating the facility in relation to all road users including general traffic, HGV’s, cyclists and 
pedestrians; 

• Reviewing the future road and public transports proposals in the area surrounding the facility; 
• Parking and loading availability at the facility during the construction and operational phases; 
• Identifying and characterising the significance of any potential impacts; 
• Incorporating measures to avoid and mitigate (reduce) any significant impacts (where they 

occur); and 
• Assessing the significance of any residual impacts after mitigation.  

 
A Traffic and Transport Assessment  (TTA) will be undertaken as per TII TTA guidelines (2014). 



EIA SCOPING REPORT 
SILVER HILL DUCK 
JULY 2020 
 

20 
 

12. Waste Management 

12.1 Potential Impacts 

12.1.1 Potential Construction Phase Impacts 

Potential impacts during the construction phase may include:  

• Production of additional waste material, arising from excavation works 
• Excavation of possible contaminated lands, which would require disposal off site at a suitably 

licensed facility;  
• Surplus materials and waste may occur where material supply exceeds material demand.  

12.1.2 Potential Operational Phase Impact 

Wastes generated during the operational phase of the facility are likely to include general waste and 
wastes produced as a result of the expansion to the production process. The waste streams are 
typically Category 1 and 3 (offal) animal by-products, fat, WWTP sludge, blood, municipal wastes and 
organic fertiliser (duck slurry) 

The pet food process will have a solid material, a liquid fat and effluent.  The effluent volume 
generated will be in the region of 150 m3 per week or less than 1 m3 per hour to the wastewater 
treatment plant.  The products will be sold converting a waste material into a product.     

12.2 EIAR Scope 

The assessment will cover the potential impacts of waste generation, describe the existing conditions 
and the likely potential impacts associated with the construction and operation of the facility. The 
impact assessment process will involve: 

• Review of current and future waste plans and/or requirements relevant to the facility i.e. 
national and regional waste management policies and objectives; 

• Describing the waste streams arising from the construction and operational phase of the 
facility; 

• Review of excavated materials expected to be generated during the construction phase; 
• Identifying and characterising the significance of any potential impacts; 
• Incorporating measures to avoid and mitigate (reduce) any significant impacts (where they 

occur); and 
• Assessing the significance of any residual impacts after mitigation.  
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13. Archaeololgy, Architectural and Cultural Heritage 

13.1 Potential Impacts 

13.1.1 Potential Construction Phase Impacts 

No significant impacts are currently anticipated upon the cultural heritage resource as a result 
of the facility. The pet food plant is being developed within the existing facility boundary in an 
area that has been previously constructed on and developed. Nothing of archaeological or 
architectural note has been identified to date on site and it is expected that there is low 
potential for other subsurface unrecorded archaeology to be present. The closest designated 
heritage asset is approximately 300m north west of the facility. It is described as a Ringfort 
(ref: MO001-044) in the townland of Knockakirwin. 

13.1.2 Potential Operational Phase Impacts 

Similar to the construction phase, no significant impacts are currently envisaged as a result of 
the operational phase of the facility. It is considered unlikely that there would be direct or 
indirect impacts on cultural heritage given that the development is occurring within the existing 
site boundary and also accounting for the distance to the closest designated heritage asset.  

13.2 EIAR Scope 

It is proposed that an assessment of cultural heritage will be carried out in and will be tailored 
accordingly based on professional judgement and local circumstances. 

The assessment will cover potential for impacts on archaeology, architectural and cultural 
heritage, and will describe the existing conditions and any likely potential impacts associated 
with the construction and operation of the facility (where relevant). The impact assessment 
process will involve: 

• Undertaking a search of the Record of Monuments and Places (RMPs), Site and 
Monuments Record (SMR), and National Inventory of Architectural Heritage (NIAH) 

• Review of aerial photographic and cartographic sources available online; 
• Review of the Excavation Bulletin; 
• Identifying and characterising the significance of any potential impacts; 
• Incorporating measures to avoid and mitigate (reduce) these any significant impacts 

(where they occur); and 
• Assessing the significance of any residual impacts after mitigation. 
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14. Consultation with Council 

The scoping report will be reviewed and approved by the EPA and Monaghan County Council. 
Both parties will comment on areas that they suggest require more or less attention than 
detailed above. The aim would be that when the EIAR is submitted to the EPA as part of the 
licence review process, and MCC to support the planning application, it is as they expect and 
an efficient review (with minimal amount of further information requests) can be achieved 
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Appendix 1  - EPA AA screening 

 

 

 
 
Electronic copy 
Mr. Michael Briody 
On behalf of Silver Hill Duck 
 
 
12 September 2019         Reg. No. P0422-03 
 
 
Re: Appropriate Assessment in respect of a licence review from Silver Hill Duck for an 
installation located at Silver Hill Duck, Hillcrest, Emyvale, Monaghan. 
 
 
Dear Sir, 
 
I refer to your application for a licence review in respect of an installation at Hillcrest, Emyvale, 
Monaghan. 

I am to advise you in accordance with Regulation 42(8)(a) of the European Communities (Birds 
and Natural Habitats) Regulations 2011 as amended, that the EPA has made a determination 
that an Appropriate Assessment is not required as the project, individually or in combination 
with other plans or projects, is not likely to have a significant effect on a European site.  
Notification of this determination is attached for your reference. 

The application and all associated correspondence are available to view on the EPA website at 
www.epa.ie.   You are advised to refer to the website for information on the progress of the 
application.  

If you have any further queries, please contact licensing@epa.ie.   
 
Yours faithfully, 
 
Environmental Licensing Programme 
Office of Environmental Sustainability 
Tel: 053 – 9160600 

 

http://www.epa.ie/
mailto:licensing@epa.ie
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Appendix 2  - Letter from Irish Water 

 



Appendix 2.1: Drawings 
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Appendix 2.2: Process Flowcharts 



Silver Hill Foods – Production Process 
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Silver Hill Foods – Rendering Process
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Appendix 2.3: Emergency Response Plan – Spills & 
Leakages 
  



EMS CAP 1 Rev: 005 

Issued By: Stephen Askin         Approved By: Denise Jordan  Date: 15/01/20 

 
 

Corrective Action Procedure in the event of a spill or leakage of chemicals, fat, 
blood, offal, oil or any polluting liquid 
 
Purpose; 
To minimise the environmental effects of accidental spills or leaks and to follow correct 
procedures in relation to clean-up, EPA notification and incident recording. 
 
References; 
IE Licence (PO422-03) attached. 
CAP 1 Spills and Leakages 
Procedure; 

1. Identify the source of the spill or leakage and stop it from continuing 
2. Contain the spill immediately to prevent it reaching any water courses or surface 

water drains. There are spill kits located beside the chemical store and at the 
Environmental site which contains materials suitable for this purpose. 

3. Clean up the spill using the spill kit or by slurry tanker 
4. Should the spill or leakage reach a watercourse or surface water drain, CAP No. 4 

relating to Contamination of Surface or Ground /Waters must be followed. 
5. In the event of the spill reaching dirty water drains the WWTP must be closely 

monitored over the ensuing days to ensure the effects of the spill do not have an 
adverse impact on the final effluent.  

6. If the final effluent is affected to the extent that licence limits are exceeded the 
EPA must be notified of the incident, the circumstances, and the environmental 
effects. If the effects are significant, the EPA may request that CAP No. 4 relating 
to Contamination of Surface or Ground Waters be followed. 

7. In all cases the Environmental Manager should investigate and document the 
circumstances surrounding the spill or leakage i.e. how/why/when it happened 

8. Where appropriate the Environmental Manager may introduce new procedures 
and monitor the situation to prevent re-occurrence. In this case re-training must 
be provided to any persons concerned. 

 



Appendix 2.4:  Emergency Response Procedure 



EMS OCP 28 Rev 006 

 
Issued By Stephen Askin                         Approved By Denise Jordan  Date 20/09/22 

 

 
Procedure on how to respond to an emergency response at Silver Hill Duck 
 
Purpose:  
 
To respond in a correct timely manner in the event of an Emergency 
 
Reference  
 
OCP 28 Procedure on emergency response 
 
Procedure  

• If an Emergency or incident occurs the Environmental Department must be 
notified immediately.  

• The Environmental Manager or appropriate person shall contact the appropriate 
Emergency Services, EPA and relevant internal Senior Management within Silver 
Hill Duck, to communicate the incident details.  

• Please see Table 1 - Emergency Response Agencies, Figure 1 - Silver Hill Duck 
Internal Reporting Structure and Table 2 - Emergency Response Agencies contact 
details.  

• The Environmental Manager or appropriate person must be available to take 
calls regarding the incident. 

• The Environmental Manager or appropriate person must have ongoing 
evaluation of the situation in order to determine the appropriate level of 
response from staff. 

• The Environmental Manager or relevant person must provide and support the 
technical response to the emergency 

• Health and Safety issues must always be in place when dealing with an incident 

• The Environmental Manager or appropriate person must provide and support 
the monitoring and analytical response 

• The Environmental Manager or appropriate person must advise on notification 
to the public and other agencies. 

• The Environmental Manager or appropriate person must advise on remedial 
action necessary including preventative action i.e. potable water supplies 

• The Environmental Manager or appropriate person must comply with the 
incident notification as detailed in the Occupational Control Procedure for the 



EMS OCP 28 Rev 006 

 
Issued By Stephen Askin                         Approved By Denise Jordan  Date 20/09/22 

Environmental Department Number 27 Recording and reporting of an Incident to 
the EPA. 

 
Table 1: Emergency Response Agencies and Corresponding Incidents 
 

 
Figure 1: Silver Hill Duck Internal Reporting Structure 

 

Fire, explosion or 
industrial injury 

• Fire Services 

• Gardai  

• EPA 

• Local Authority – 
emergency services  

• Health Services 
Executive, 

• Health and Safety 
Authority. 

Discharge to water course 

• Fisheries Boards  

• Local Authority – 
Environment 
Section  

• EPA 

• Environmental 
Health Officers 

 

Discharge to sewer 

• Irish Water 

• Eastern Regional 
Fisheries Board 

• EPA 
 

Discharge to land 

• Local Authority  
Environment 
section – illegal 
dumping 

• Gardai – illegal 
dumping 

• Environmental 
Health officers – 
drinking water 
supplies  

• EPA 

Discharge to air 

• Health Service 
Executive,  

• Local Authorities – 
Emergency services,  

• Gardai,  

• Fire Services,  

• Food Safety 
Authority  

• EPA 

• Health and Safety 
Authority -asbestos 

 

Managing Director 

Environmental Officer  

(Deputy Env. Manager) 

Environmental Manager 

WWTP Operator 

Production or Farm 

Managers 
Maintenance Manager (Deputy 

WWTP Operator) 
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Table 2 Emergency Contact Details 

Emergency Contacts  Name Office hours  Out of hours  

Emergency services  999 999 

EPA 
 

Regional Inspectorate,  
Dublin 

+353 1 2680100 +353 1 2680100 

EPA  Headquarters, Wexford +353 53 916 0600 +353 53 916 0600 

EPA  
 

Regional Inspectorate, 
Monaghan 

+353 47 77600 
 

+353 47 77600 
 

Gardai  Emyvale, Co. Monaghan +353 47 87222 +353 47 87222 

Local Authority Emergency 
Services 

Monaghan County Council, 
 The Glen, Monaghan 

+35347 30593 
+353 47 82739 

 

Health Service Executive Parkgate St.  
Business Centre, Dublin 8 

1850 24 1850  

Health and Safety Authority Head Office: 
The Metropolitan Building 
James Joyce Street 
Dublin 1 

1890 289 389  

Fisheries Board Eastern Regional Fisheries 
Board 
15a Main Street,  
Blackrock,  
Co. Dublin 

+353 1 2787022 
+353 1 2787025 (fax) 

 

Sanitary Authority Monaghan County Council, 
Emyvale, Co. Monaghan 

+ 353 47 87387  

Food Safety Authority Food Safety Authority of 
Ireland,  
Abbey Court, Lower Abbey 
Street, Dublin 1 

1890 33 66 77  

Maintenance contractor:  Pauric Connolly +353 83 4350197 +353 83 4350197 

Proprietor:  Fane Valley  +353 47 87124 +353 86 8197799 

General Farm Manager:  Peter McConnell  +353 86 6000599 +353 86 6000599 

Processing company:  Silver Hill Duck +353 47 87124  

Transport manager:  Eugene Mc Kenna +353 86 2557978 +353 86 2557978 
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Enerpower – Silverhill Duck Ltd    

 

 

 

June 2021 
 

Enerpower 1.2MW Solar PV Installation Lidl RDC 
Newbridge 2019. 
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Date:  21/06/2021 

Reference Number: Q20210621-1 

 
Project: Solar PV Proposal – Silverhill Duck Ltd  
 
 

The following document outlines a 179.3kW solar pv proposal using 445W panel modules 

on a roof mounted system.  

 

All below solar panel modules carry a 12 year all-inclusive product warranty with a 25 

year 80% performance warranty. 

 

Please find proposal costs below; 
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Costs: 179.3kW Solar PV Proposal  

 

 
 
INCLUSIONS 

• Supply, installation, and commissioning of solar PV system 

• Roof Mounted fixtures and ballast 

• 12 Year Warranty 

 

 

EXCLUSIONS 
• Alterations to existing structures to facility equipment i.e. routing cable through 

walls, roofs, trenching and backfilling for cables etc. 

• Planning Permission 

• Internet Connection 

• VAT 

 
 
 

179.3KWp  Roof Mounted

Items Description Qty  Totals 

1 Longi, LR4-72HBD-445M (445W) 403

2 SUN2000-60KTL-HV-D1 (Huawei) 3
3 Valk Fixings roof Mounted 403
4 Breakers, Cabel, Isolators 1
5 EGIP Controller 1

6 Installation 1

7 Transport 1

Total  €  158,708 
ACA @ 12.5% 19,838€    
Total 138,869€  

http://www.enerpower.ie/
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Financial Analysis  

 
 
 
*Note: Payback period is based on electricity rate supplied in 2020  

 
 
Monthly Solar Output  
 

 
 
 
 

Capacity (kW) 179 O&M -€               % Site Usage 100.0% 412,370€       

System Cost 138,869.12€ Export tariff Inflation RPI 0.0% 7.40

Output (kWhrs) 148,998 Peak Elect Cost 0.120€          Elect Inflation 2.0% 12.8%

948,031          

Yr Module Output Elect Cost Export O&M Elect savings Export O&M  Revenue Cash Flow C02 Savings

% of max kWhr/Annum €/kWhr €/kWhr €/kWhr € € € €/Annum 138,869.12-€        Kgs

1 100.0 148,998 0.120€               -€               -€                17,879.80€       -€                 -€                   17,879.80€      120,989.32-€        49,765           

2 99.5 148,253 0.122€               -€               -€                18,146.20€       -€                 -€                   18,146.20€      102,843.11-€        49,517           

3 99.0 147,508 0.125€               -€               -€                18,416.12€       -€                 -€                   18,416.12€      84,427.00-€          49,268           

4 98.5 146,763 0.127€               -€               -€                18,689.57€       -€                 -€                   18,689.57€      65,737.43-€          49,019           

5 98.0 146,018 0.130€               -€               -€                18,966.59€       -€                 -€                   18,966.59€      46,770.83-€          48,770           

6 97.5 145,273 0.132€               -€               -€                19,247.22€       -€                 -€                   19,247.22€      27,523.61-€          48,521           

7 97.0 144,528 0.135€               -€               -€                19,531.49€       -€                 -€                   19,531.49€      7,992.12-€            48,272           

8 96.5 143,783 0.138€               -€               -€                19,819.43€       -€                 -€                   19,819.43€      11,827.30€          48,024           

9 96.0 143,038 0.141€               -€               -€                20,111.07€       -€                 -€                   20,111.07€      31,938.37€          47,775           

10 95.5 142,293 0.143€               -€               -€                20,406.45€       -€                 -€                   20,406.45€      52,344.82€          47,526           

11 95.0 141,548 0.146€               -€               -€                20,705.60€       -€                 -€                   20,705.60€      73,050.43€          47,277           

12 94.5 140,803 0.149€               -€               -€                21,008.56€       -€                 -€                   21,008.56€      94,058.98€          47,028           

13 94.0 140,058 0.152€               -€               -€                21,315.35€       -€                 -€                   21,315.35€      115,374.33€        46,780           

14 93.5 139,313 0.155€               -€               -€                21,626.01€       -€                 -€                   21,626.01€      137,000.34€        46,531           

15 93.0 138,568 0.158€               -€               -€                21,940.57€       -€                 -€                   21,940.57€      158,940.91€        46,282           

16 92.5 137,823 0.162€               -€               -€                22,259.06€       -€                 -€                   22,259.06€      181,199.98€        46,033           

17 92.0 137,078 0.165€               -€               -€                22,581.52€       -€                 -€                   22,581.52€      203,781.50€        45,784           

18 91.5 136,333 0.168€               -€               -€                22,907.97€       -€                 -€                   22,907.97€      226,689.46€        45,535           

19 91.0 135,588 0.171€               -€               -€                23,238.44€       -€                 -€                   23,238.44€      249,927.91€        45,287           

20 90.5 134,843 0.175€               -€               -€                23,572.98€       -€                 -€                   23,572.98€      273,500.88€        45,038           

SYSTEM INPUT VARIABLES  SYSTEM FINANCIAL SUMMARY

Total 20 Year Revenue

Payback years

Project IRR

SYSTEM 20 YEAR FINANCIAL ANALYSIS

Total C02 Saving

http://www.enerpower.ie/
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Payment Terms 
20% on receipt of Order 

40% on Delivery 

40% on Install & Commissioning 

All quotations are strictly subject to Enerpower terms and conditions  

This quotation is valid for a period of 28 days  

 
 
 
 
 
 
 
 
 
 
CONTACT PERSON 
John Liston 
Enerpower 
Unit 24 Waterford Business Park 
Waterford. 
Tel +353 (0) 51 364054 
Fax +353 (0) 51 364054 
Mob: +353 (0) 860353675 
 
Offer established without obligation and free of charge.  
A detailed site assessment is required.  
I trust that the attached meets your requirements, however, please do not hesitate to 
contact me should you require clarification on any item. 
 
Best Regards, 
John Liston 
Sales Manager 
 

 
Unit 25, Waterford Business Park, Waterford. X91 P380 
Mob +353 86 0353675 Tel +353 (0) 51 364054 
email: john.liston@enerpower.ie website: www.enerpower.ie 

 
 
 
 
 
 
 
 
 

http://www.enerpower.ie/
mailto:john.liston@enerpower.ie
http://www.enerpower.ie/
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Terms and Conditions 

In these Terms of Business “We” “Us” “Ourselves” means  Enerpower and “You” or “Your” means the person, firm or company 
purchasing goods and/or accepting services from Enerpower. 

1. Payment Terms 

We reserve the right to request pre-payment on account for any work where we feel it is appropriate to do so. Unless otherwise stated, 
payment of invoices is due within 7 days of date of invoice. We reserve the right to tender additional invoices calculated at the current 
bank rate + 6% per month on outstanding balances which have not been paid within our payment terms. Vat is charged at 23%. 

2. Disputes 

Should you ever wish to dispute an invoice, we ask that you confirm to us in writing the item(s) under query within 21 days of the 
invoice date. If the matter relates to charges levied by ourselves we will propose a resolution immediately. 

If however the dispute is the result of media or other third party charges, we will use our best endeavours to achieve a speedy 
settlement. In the event of any dispute we have to insist that payment of any other monies owing, unrelated to the item under dispute, 
must be made in accordance with the normal payment terms. 

In the unlikely event of unsatisfactory work, complaints should be made in writing within 7 days of receipt of goods. No complaint will 
be entered into unless all relevant materials are returned for inspection. 

3. Cancellations 

We understand that from time to time projects will need to be cancelled or postponed after go-ahead has been given. Whilst we will 
endeavour to keep cancellation charges to a minimum we will have to pass on any incurred costs. 

4. Promotion  
 
Enerpower reserve the right to promote the works carried out on the above named site in print and online media for the purposes of 
company advertisement and promotion, including but not limited to, Company Website, Facebook, Twitter, Linked In.    Enerpower 
will create a case study of works carried out on site as well as using your company logo to further promote work carried 
out.    Photographs may be taken on site and within the surrounding area of the site and used for promotional purposes.    
 
5. Termination of Contracts 

If you intend to terminate a contract with us, you will notify us in writing giving one month’s notice. 

6. Confidentiality 

We undertake that all information made available to us in the course of our work for you shall be treated by us as confidential (except 
that which is manifestly in the public domain). 

7. Copyright 

The copyright for work created by us is vested in you once payment has been made in accordance with the terms set out at 2 above. 
In the case of materials or services provided by third parties (e.g. design, schematics), rights remain with those third parties unless 
agreement is specifically made to the contrary. 

8. Approvals & Authority 

In all the work we conduct for you, we act as a principal at law and thus incur legal liabilities for commitments made on your behalf. 
Therefore we require written conformation by an authorised person before we will undertake work on your behalf. Likewise on 
completion of a project an authorised person will be asked to sign approval. 

9. Charges 

All work carried out at your request, whether experimentally or otherwise, will be charged. 

10. Privacy 

All personal details held by Enerpower will not be passed to third parties. 

 
 
 
 
 
 
 

http://www.enerpower.ie/
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Reference Projects  
 
Please see blow Irelands largest roof mounted solar PV systems designed, installed and 
commissioned by Enerpower.  
 
 
1.5MWp – Sam Dennigan & Co. 

 
 
 
1.2MWp – Lidl Distribution Newbridge  
 

 

http://www.enerpower.ie/


Appendix 2.6:  Silver Hill Procurement Policies 
  



FQ 9/63 Silver Hill Duck 14/10/2021
Rev.0

Approved by: TMM

Silver Hill Duck - Farm HACCP

Process
Stage

Hazard Control Limit Monitoring Corrective Action Record Verification

Day olds into 
farm
CCP 1

Day olds in 
poor condition

Monitor Flock 
Health on 
placement of 
birds

32 ºC Each 
Placement 
of day old’s

Inform Hatchery, 
Liaison officer & 
comment on Unitas  

Crop Booklet 
Day old delivery 

docket 

Visit by Liaison 
officer 

Temperature 
in Houses
CCP 2

Temp. out of 
Spec.

Alarm in shed 1-11 Days - 29-32ºC
11-20/24 Days - 24-25ºC

20-45 Days - 12-17 ºC

Temp. check 
twice daily 

Correct 
temperature
 
Inform Farm Liaison 
officers

Crop booklet 
Unitas – 

comment 
section

FQAS 3

Feed Supply
CCP 3

No feed in 
house

Monitor feed 
levels in shed on 
daily inspections

Feed must always be available Daily x 2 Contact Mill if feed 
delivery needed

Inform Farm Liaison 
officers

Refer to Emergency 
Procedure

Crop booklet 
Unitas – 

comment 
section 

FQAS 3

Water Supply
CCP 4

No water in 
drinkers

Micro out of 
spec.

Alarm in shed 

Regular water 
testing

Clean water must always be 
available

Ecoli 0 per 100ml
 (ISO method 9308-1)

Enterococci 0 per 100ml
(ISO method 7899-2)

Daily x 2

Yearly

Refer to emergency 
procedure & inform 
Liaison officer 
immediately 

Re-test 
immediately

Crop booklet 
Unitas – 

comment 
section

Lab results 

FQAS 3

Farm Quality

http://www.silverhillduck.com/
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Executive Summary 

ORS have been commissioned by Silverhill Food Ltd. to carry out a Traffic and Transport 
Assessment (TTA) for the proposed expansion works at Silverhill Foods, Emyvale, Co. 
Monaghan. This TTA has been updated in response to item 4 of the further information request 
and TII submission regarding the planning application and shall be read in conjunction with all 
drawings, reports, specifications, and particulars associated with the planning application. 

This TTA will examine existing and proposed traffic conditions and transport activity to 
determine the effects on the surrounding road network of the proposed development.  

The site is located on the National Road N2, less than 1km north of Emyvale, Co. Monaghan 
and is accessed through an existing T-junction. The proposed works will include the demolition 
of some of the existing buildings on the site, the construction of a new factory building and the 
reconfiguration of on-site parking and circulation areas.  

The proposal will provide upgraded, modern facilities for the existing staff and will enable a 
60% increase in production, despite that, there will be no increase in the number of staff and 
therefore the traffic associated with them. However, as the production is going to increase, the 
traffic generated by HGV’s will increase by approximately 33% comparing to current 2022 
traffic. 

The traffic profile likely to be generated by the factory expansion was obtained from TRICS. 
Existing traffic data for the proposed development was obtained via a 12-hour traffic count 
along the N2 National Road at the location of the site entrance. The count was carried out on 
Wednesday 16th November 2022 and the data was used to assess the capacity of the site 
access junction using Junctions9 traffic modelling software. 

Our analysis indicates that the traffic flows along National Road N2 at the access junction 
associated with the factory facility will have very little impact on the surrounding network. The 
existing T-junction access will function significantly below capacity for all future design years 
assessed and increases traffic along N2 by significantly less than 10%. It should also be noted 
that the proposed development is in keeping with the ‘Spatial Planning and National Roads 
published in January 2012’ in terms of providing for or intensifying existing accesses within 
transition zones.  

In response to the further information request and the TII submission, additional information 
concerning the car parking spaces, TRICS analysis and demonstration that the traffic 
generated by the proposed factory expansion will not adversely impact the surrounding Road 
network has been assessed and provided for in the updated report.  
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1 Introduction 

The purpose of this Traffic Assessment is to address the traffic and transport related issues 
that may arise in relation to a proposal by Silverhill Foods Ltd. to upgrade their existing factory 
facility at Emyvale, Co. Monaghan. The proposal includes the demolition of some of the 
existing buildings on the site, the construction of a new factory facility and the reconfiguration 
of on-site parking and circulation areas. A 60% production increase is expected, spread over 
a 6-day week instead of the current 5-day week, and will not require any additional staff at the 
premises. 

This report therefore will assess the impact the proposed upgrade works will have on the public 
Road network in the vicinity of the facility. 

This report therefore will follow the principles set out in the TII Publication PE-PDV-02045 
‘Traffic and Transport Assessment Guidelines’ and will assess the impact the proposed 
development, and the associated traffic flows, will have on the public road network in the 
vicinity of the proposed development. 

1.1 Objectives of this TTA 

The objective of this report is to assess the impact that the proposed development will have 
on the existing surrounding Road network, with the assessment focusing primarily on the 
existing T- junction between the site access Road and National Road N2. 

The objectives of this report are to assess:  

• The prevailing traffic conditions on the local Road network in the vicinity of the proposed 
development 

• The capacity of National Road N2 at the entrance to the site and the effect of the 
anticipated volume of traffic generated by the proposed development extension on the 
local Road network in conformity with the submission made by Traffic Infrastructure Ireland 

• TRICS survey to access the departures and arrivals of the proposed factory expansion in 
accordance with item 4 of the further information request by Monaghan County Council. 

1.2 Methodology 

The TII Publication PE-PDV-02045 sets the methodology to be followed in any given Traffic 
and Transport Assessment. The methodology that will be used in this assessment follows the 
guidelines set in this document and can be outlined as follows: 

• Automated traffic count was undertaken by IDASO at the Access junction to Silverhill 
Foods on the 16th of November 2022 

• The traffic count data was used to establish existing peak traffic flows to be used as the 
baseline for the analysis 

mailto:info@ors.ie
http://www.ors.ie/
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• Traffic from the existing development increases traffic along the N2 National Road by 
approximately 2% of existing traffic volumes. With the new facility in operation, this will rise 
to 5% of 2022 traffic figures. 

• The T-junction access along National Road N2 was modelled using Junctions9 software 
for future design years using TII’s Central growth factors for Monaghan on existing traffic 
flows. The model shows that the junction will function significantly below capacity with 
minimal delays for all future design years up to 2039, 15 years after completion of the 
works. 

• Parking requirements were assessed against parking standards set in Tables 15.6 of the 
Monaghan County Development Plan 2019 – 2025.  

  

mailto:info@ors.ie
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2 The Proposed Development  

2.1 Developments Site Location 

The development site is located to the north of Emyvale town in Co. Monaghan and is bounded 
by National Road N2 to the west and by agricultural lands to the north, east and south. The 
site has been used by Silverhill Food Ltd. since 1962 and can be accessed via an existing 
priority T-junction to the north-west of the site.  

The speed limit on the National Road N2 near the entrance is 60km/h. 

Figure 2.1 below indicated the site location and site access along the N2 National Road.  

  
Figure 2.1 – Map indicating site location and site access Road along N2 (Source: Google 
Maps) 

2.2 Description of the Proposed Development 

The proposed development comprises the demolition of some existing buildings, construction 
of new replacement buildings and the reconfiguration of on-site parking and circulation areas. 
The works will upgrade the factory facilities and will provide additional chiller space, which will 
enable the existing staff to increase weekly production outputs over an increased, 6-day 
working week.  

There will be no increase in staff numbers due to the extension of the factory, however, 
production will increase by up to 60% a week, from 180ton of product weight on a 5-day 
working week before the extension take place, to 288ton on a 6-day working week basis.  

Figure 2.2 below shows the proposed site layout plan. The site area of the proposed new 
factory is outlined in red with 86No. additional car parking spaces proposed to the north of the 

National 
Road N2 

Site Access 
Road 

Emyvale 

Development 
Area  

mailto:info@ors.ie
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new building. There will also be pedestrian walkways provided including a new yard area and 
a proposed new access road connecting the entrance to the new car park. 

 
Figure 2.2 – Site Layout Plan (Source: Silverhill Foods Ltd.) 

2.3 Accessibility and Parking 

2.3.1 Site Access 

The Silverhill Food factory is east of the National Road N2, 750m north of Emyvale town, in 
Co. Monaghan. All the traffic associated with the reconfigured factory will still be made through 
existing priority T-junction located to the northwest of the site.  

The site was designed in accordance with the Design Manual for urban Roads and Streets 
(DMURS) guidelines, which states the desired sightlines for a 60km/h road with a 2.4m set 
back is 65 metres. Sightlines to both sides are adequate and can be easily achieved. 

2.3.2 Internal Road Layout 

The main function of the internal road network is to provide a safe and efficient parking and 
circulatory system that reduces the potential for conflicting movements, which can comfortably 
accommodate the anticipated volume of arrivals and departures without presenting a safety 
risk and not having a negative effect on the road network that it connects to.  
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The proposal was designed in accordance with the Design Manual for Urban Roads and 
Streets (DMURS) guidelines. The roads within the area will range from 5.5 to 6 metres in width 
and cater for a 2-way circulatory traffic flow. 

2.3.3 Servicing Arrangements 

The internal Road network is primarily designed to accommodate both cars and lorries, which 
will be the main vehicle types to use the factory. However, adequate provisions should be 
provided to facilitate the circulation and turning movements of emergency vehicles. In addition, 
an Autotrack analysis was carried out to ensure all vehicle types are able to manoeuvre within 
the site in a safe and efficient manner. 

2.3.4 Parking Arrangements  

The Monaghan County Development Plan 2019-2025, on Table 15.6 Car Parking Standards, 
requires 1 parking space for each 30m2 of ground floor area for Factory Retail Unit. As the 
factory will have 5680m2, the requirement is for the provision of 190No. parking spaces.  

To obtain the expected number of cars parked in one hour length, the cumulative parking was 
calculated from the November 2022 traffic counts. The cumulative parking, shown in Table 
2.1 below, take into account the parked cars within the hour in question and the additional 
arrival from the next hour. When compared to the peak traffic generated by the development, 
the maximum number of vehicles parked at the same time is 53No., between 08:00 and 09:00 
in the morning.  

The site will have the provision of 205No. car parking spaces to cater for the overall 
development, which meets the minimum required as per Monaghan CDP 2019 – 2025. 
Likewise, the number of staff is not going to increase, the total number of parking spaces 
associated with the expanded factory is of suitable provision. 
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Table 2.1 – November 2022 traffic counts 

Time Range Arrivals Departures Totals Cumulative 
Parking  

07:00-08:00 23.9 7.3 31.2 49.2 

08:00-09:00 32.6 9.6 42.2 52.9 
09:00-10:00 13.3 14.4 27.7 45.6 

10:00-11:00 7.1 5.2 12.3 47.4 
11:00-12:00 7 14.1 21.1 46.1 
12:00-13:00 12.8 18.5 31.3 45.9 
13:00-14:00 18.3 22.6 40.9 37.3 
14:00-15:00 14 5 19 46.4 
15:00-16:00 14.1 12.3 26.4 44.1 
16:00-17:00 10 27.3 37.3 19.8 
17:00-18:00 3 37.3 40.3 -10.2 
18:00-19:00 7.3 5 12.3 -15.2 
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3 Existing Traffic Conditions  

3.1 Existing Road Network 

The traffic generated by Silverhill Food will access directly onto the National Road N2 using 
the existing priority T-junction, to the northwest of the development. Both staff and delivery 
vehicles gain access into the factory by the same junction that has been operational for many 
years.  

The National Road N2 carriageway is approximately 7m wide near the T-junction at Silverhill 
entrance and caters for two-way traffic and connects Monaghan town to the south and to the 
border with Northern Ireland to the north. The speed limit near the junction is 60km/h, as 
shown in Figure 3.1 below.  

ORS visited the site on August 12th, 2020, to assess the general Road condition and traffic 
flows in the vicinity of the site access junction. For visual detail of the Roadway in the vicinity, 
please refer to Figures 3.1 to 3.4 below. 

The roads included in this assessment are existing roads already in active usage and are part 
of a wider area; as such, their condition and suitability for purpose are not subject to 
assessment as part of this report. 

For visual details of the junction tested as part of this assessment, please refer to Figures 3.1 
to 3.4. 

 
Figure 3.1 – View along N2 travelling south towards Emyvale 
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Figure 3.2 – View of site access junction along N2 travelling south towards Emyvale 

 
Figure 3.3 - Sightlines from site access junction along N2 south towards Emyvale  
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Figure 3.4 - Sightlines from site access junction along N2 north towards Omagh 

3.2 Pedestrian and Cyclist Connectivity 

A walk from Emyvale town centre to the factory is approximately 8 minutes, as shown in Figure 
3.5 below. The National Road N2 has footpath along the eastern side of the Roadway until 
the entrance to Silverhill Food factory. The speed limit near the entrance is 60km/h. 

The journey from Emyvale town centre to the factory is approximately 2 minutes cycling, 
however there are currently no cycle lanes provided along the National Road N2 from Emyvale 
town towards Silverhill Foods factory. The extension of the factory does not provide any 
bicycle parking spaces for its staff or visitors.   
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Figure 3.5 – Walking time from Silverhill Food Ltd. to Emyvale (Source: Google Maps 

3.3 Sustainable Transport and Public Transport Provision 

In relation to the proposed development, it is expected that the majority of the vehicles 
associated with the site will be privately owned cars and delivery vehicles. 

For staff, public transport is limited. There is only one bus route that serves Emyvale, which is 
the expressway service 32/X32 of Bus Eireann that connects Dublin City to Letterkenny, Co. 
Donegal. This route offers 9 services throughout the day, from 6:15 am to 2:45 am and the 
nearest bus stop is located 750m to the south of the site, on Emyvale town centre.  

3.4 Existing Traffic Flows 

Automatic traffic counts were undertaken on the 16th of November 2022 and encompass all 
traffic movements at the access junction to Silverhill Foods. The traffic counts obtained cover 
movements of pedal cycles, cars, taxis, buses, LGVs and HGVs and overall traffic counts are 
presented as an equivalent to Passenger Car Unit (PCU). PCU is the impact that a mode of 
transport has on traffic compared to a single car, e.g., a private car represents 1 PCU whereas 
an HGV represents 2.3 PCUs. 

As discussed previously, the expanded factory will be reconfigured to provide an increase in 
production with no additional staff required. With the rise in production, it is expected that the 
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HGVs travelling to and from the site increase by approximately 33%. The site will also amplify 
parking facilities for staff and visitors.  

From the November 2022 traffic counts, the AM and PM peak were identified at the access 
junction to Silverhill Foods and occurs between 07:30 to 08:30 in the morning and between 
17:00 to 18:00 in the evening.  

During the 12-hour traffic analysis, there were a total of 7296 PCU travelling along the N2, 
where only 163 were recorded entering and exiting the site, and the majority of the traffic flow 
travel to and from the south, towards Monaghan town. The current traffic data to and from the 
site corresponds to only 2% of traffic on the N2.  

Principal features of November 2022 traffic flows along the N2 were as following: 

• A total of 7296 PCU travelled along the N2 over the 12-hour period between 7 am and 7 
pm 

• The majority of vehicles travel south from the factory, with peak hour occurring between 
07:30 to 08:30 in the morning with 744.7 PCU recorded – 28.3 PCU accessing the site and 
10.6 PCU leaving the facility. 

• The highest number of vehicles recorded in the evening period was 775.8 PCU – 3 PCU 
accessing the site and 37.3 PCU exiting the facility - with the peak time observed to be 
17:00 to 18:00. 

 
Figure 3.6 – Location of Traffic Survey (Source: Google Earth) 

Existing 
access point 
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3.5 Traffic Collisions Data in the Vicinity of the Site 

Data on Road collisions near the existing Silverhill Foods site was obtained from the Road 
Safety Authority website, as shown in Figures 3.7 & 3.8 below. Two minor incidents have 
been recorded along the National Road N2 near the site since 2005, one in 2006 and another 
one in 2016. Both incidents were recorded rear-end vehicle collision and both on a weekday 
during the day. There have been no serious or fatal incidents recorded near the priority T-
junction access to Silverhill Food. 

    
Figure 3.7 – 2006 Road Collision Details near Silverhill Foods site (Source: Road Safety 
Authority) 
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Figure 3.8 – 2016 Road Collision Details near Silverhill Foods site (Source: Road Safety 
Authority) 
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4 Trip Generation, Distribution and Impact on the Road Network 

In order to obtain a trip rate for the proposed development once operational, the TRICS 
database was consulted. The TRICS (Trip Rate Information Computer System) database 
contains traffic generation data for developments of a similar nature to the proposed 
development. TRICS was established in the UK and is a substantial source of validated 
empirical data which contains information on arrival and departure rates for a range of different 
types and sizes of development throughout Ireland. 

4.1 Development Traffic Generation 

To determine the worst-case scenario for the traffic generation from the TRICS data, the 
proposed industrial units with the calculation factor by gross floor area. Tables 4.1 and 4.2 
shows the trip data for the proposed industrial unit with a total GFA of 5680 sq.m.  

Table 4.1 – TRICS output for industrial units per gross floor area  

TRICS 7.7.4 
Trip Rate Parameter: Gross Floor Area 
TRIP RATE for Land Use 02 – EMPLOYMENT/C – INDUSTRIAL UNIT 
Calculation Factor: 100 sqm 
Count Type: TOTAL VEHICLES 

TIME RANGE 
ARRIVALS DEPARTURE 

No. 
Days 

Ave. 
GFA 

Trip 
Rate 

No. 
Days 

Ave. 
GFA 

Trip 
Rate 

05:00-06:00 3 1594 0.063 3 1594 0 
06:00-07:00 3 1594 0.084 3 1594 0.021 
07:00-08:00 12 3550 0.765 12 3550 0.113 
08:00-09:00 12 3550 0.315 12 3550 0.143 
09:00-10:00 12 3550 0.15 12 3550 0.120 
10:00-11:00 12 3550 0.136 12 3550 0.108 
11:00-12:00 12 3550 0.092 12 3550 0.106 
12:00-13:00 12 3550 0.157 12 3550 0.160 
13:00-14:00 12 3550 0.188 12 3550 0.214 
14:00-15:00 12 3550 0.174 12 3550 0.131 
15:00-16:00 12 3550 0.401 12 3550 0.305 
16:00-17:00 12 3550 0.12 12 3550 0.739 
17:00-18:00 12 3550 0.049 12 3550 0.336 
18:00-19:00 12 3550 0.061 12 3550 0.084 
19:00-20:00 3 1594 0.125 3 1594 0.146 
20:00-21:00 3 1594 0.063 3 1594 0.084 

Daily Trips Rates:   2.943   2.810 
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The TRICS output is presented in a trip rate per unit. The unit reference is dependent on the 
development in question, such as per person, per house or unit area. In this case, the 
multiplication factor to be applied to the unit rate is the gross floor area.   

Table 4.2 presents the traffic data obtained from the TRICS database for the proposed factory 
expansion during the AM and PM peak period. From the TRICS data obtained, a number of 
327 vehicles travel to and from the development in a 17-hour period, with peak hours occurring 
between 7 and 8am and 4 and 5pm.  

Table 4.2 – Total Typical Daily Generated Profile 

Time Range Arrivals Departures Total 
05:00-06:00 4 0 4 
06:00-07:00 5 1 6 
07:00-08:00 43 6 50 
08:00-09:00 18 8 26 
09:00-10:00 9 7 15 
10:00-11:00 8 6 14 
11:00-12:00 5 6 11 
12:00-13:00 9 9 18 
13:00-14:00 11 12 23 
14:00-15:00 10 7 17 
15:00-16:00 23 17 40 
16:00-17:00 7 42 49 
17:00-18:00 3 19 22 
18:00-19:00 3 5 8 
19:00-20:00 7 8 15 
20:00-21:00 4 5 8 

Total 167 160 327 
 
4.2 Distribution Splits 

Our current and future design year assessments are based on the traffic count data obtained 
in November 2022, and the increased production projections provided by the client. An 
expected 60% increase in production over a 6-day week will increase the daily counted traffic 
in and out of the facility by 33%. From the traffic counts undertaken, there were a total of 143 
PCU travelling from Silverhill Food towards the south, 36 PCU travelling north from the site 
and 163 PCU entering the site from both the north and south of the N2 in a 12-hour period.  

However, to obtain a conservative analysis, we have included all existing traffic to the site as 
HGV traffic, including staff vehicles, and we have increased all flows to and from the facility 
by 60%, which will give a total of 547 PCU travelling to and from the site. From the 547 PCU, 
205 PCU are correspondent to the increase. 

Based on November 2022 traffic counts, the peak hours of the road network and the proposed 
60% increase in production at Silverhill Food, the expected traffic generated by the facility 
when fully operational is summarised in Table 4.3 below. 
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Table 4.3 – Expected Traffic Generated by Silverhill Foods 

Time Range Arrivals Departures Total 

07:30 – 08:30 45 17 62 

17:00 – 18:00 5 59 64 

4.3 Future Year Traffic Growth 

Transport Infrastructure Ireland (TII) issues a range of forecasts: low growth, central growth 
and high growth. The implementation of policies relating to the National Sustainable Mobility 
Policy will act as a deterrent to high growth in car-based travel. Low growth factors are 
however likely to be equally unrealistic at present, therefore, this assessment has used central 
growth factors, which were extracted from the TII Publication PE-PAG-02017 Project 
Appraisal Guidelines for National Roads Unit 5.3 – Travel Demand Projections, published in 
October 2021, outlined in Tables 4.4 to 4.6 below.  

The data used is for Monaghan County from 2016 to 2050 and is for light goods vehicles (LGV) 
and heavy goods vehicles (HGV).  

Table 4.4 – Development Location Information 

Location of Development Monaghan 
Sensitivity Area Central 
Year of Traffic Counts 2022 
Year of Assessment 2022 
Year of Development Construction 2024 
 

Table 4.5 – TII Annual Growth Rates (Central Growth) For Co. Monaghan 

 LGV HGV 
2016 – 2030 1.0115 1.0252 
2030 – 2040  1.0047 1.0112 
2040 – 2050  1.0041 1.0138 

 

Table 4.6 – Growth Factors for Future Design Years 

 Counts Baseline Opening Opening +5 Opening +15 
 2022 2022 2024 2029 2039 

LGV 1.000 1.000 1.023 1.083 1.143 
HGV 1.000 1.000 1.051 1.190 1.306 
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4.4 Traffic Impact Assessment 

Based on the traffic counts obtained in November 2022, the travel distribution at the junction 
analysed were established and the traffic generated by the Silverhill Foods is assumed to 
follow the same trend. 

The projected 2024 traffic could be calculated using TII’s Central Growth Factor for Co. 
Monaghan. Based on the traffic levels expected for 2024 and the predicted traffic associated 
with the proposed facility, the impact in the junctions could be calculated, as shown in Table 
4.9 overleaf.  

4.4.1 Assessment Guidelines 

Monaghan County Council Development Plan 2019 – 2025, in section 7.1, requires a Traffic 
Assessment to be carried out for any significant development, and it shall be in accordance 
with the TII publication ‘Traffic and Transport Assessment Guidelines’, PE-PDV- 02045.  

The TII Publication PE-PDV-02045 recommends that junction modelling should be carried out 
where new traffic exceeds 5% of existing flows if congestion already exists and if traffic 
generated by the development exceeds 10% where no traffic congestion is present. As can 
be seen from Table 4.8, traffic associated with the factory facility amounts to less than 10% of 
the traffic along the N2 in the vicinity of the development, which does not exceed the minimum 
threshold of 10% for a TTA where no traffic congestion exists. 

On this basis the TII Publication ‘Traffic and Transport Assessment Guidelines’, PE-PDV- 
02045, was consulted and it was found that the development did not meet any requirements 
for a TTA. Table 4.7 below provides the thresholds for a TTA.  

Table 4.7 – Traffic Management Guidelines Thresholds for Transport Assessments 
(TII) 

N/A Traffic to and from the development exceeds 10% of the traffic flow on the 
adjoining road. 

N/A Traffic to and from the development exceeds 5% of the traffic flow on the 
adjoining road where congestion exists, or the location is sensitive 

N/A Residential development in excess of 200 dwellings 
N/A Retail and leisure development in excess of 100m2 
N/A Office, education and hospital development in excess of 2,500m2 
N/A Industrial development in excess of 5,000m2 
N/A Distribution and warehousing in excess of 10,000m2 

As outlined in Sections 3 and 4, the traffic generated by the development at the access junction 
along N2 is very low throughout the day when considered alongside the existing traffic flows 
along N2 in the vicinity. 
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Table 4.8 - Traffic Impact on the Site access junction 

Junction 

2024 Projected 
Traffic 

Traffic from 
Development 

Increase in 
Traffic 

TII Threshold of 
10% 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

N2 / Silverhill 
Access 
junction 

762 794 23 24 3% 3% below below 

When comparing the traffic to/from the development with the threshold requirements in Table 
4.9 below, it is recommended by TII that if any of the listed conditions apply to the development 
then a TTA is required for the development. As can be seen in Table 4.9, two of these 
conditions apply in the case of the access junction to Silverhill Foods Ltd. 

As noted previously, the traffic generated as a result of the increased production will account 
for an increase of only 2% of the passing traffic on the N2 National Road which is considered 
a minimal increase and would not have a detrimental impact on the National Road N2. It should 
also be noted that the proposed development is in keeping with the ‘Spatial Planning and 
National Roads published in January 2012’ in terms of providing for or intensifying existing 
accesses within transition zones.  
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Table 4.9 – Advisory Threshold for Traffic and Transport Assessments Where 
National Roads are Affected (TII) 

N/A Type Description 

N/A 

Vehicle Movements  

100 trips in/out combined in the peak hours for the 
proposed development 

N/A Development traffic exceeds 10% of turning 
movements at junctions with and on National Roads 

N/A 
Development traffic exceeds 5% of turning movements 
at junctions with National Roads if location has potential 
to become congested or sensitive 

N/A 

Size 

Retail 1,000m2 Gross Floor Area 

N/A 
Leisure facilities including 
hotels, conference centres 
and cinemas 

1,000m2 Gross Floor Area 

N/A Business 2,500m2 Gross Floor Area 

YES Industry 5,000m2 Gross Floor Area 

N/A Distribution and 
Warehousing 

10,000m2 Gross Floor 
Area 

N/A Hospitals and education 
facilities 

2,500m2 Gross Floor Area 

N/A Stadia 1,500m2 Gross Floor Area 

N/A 
Community facilities 
including places for 
worship, community centre 

1,000m2 Gross Floor Area 

N/A 

Housing 50 dwellings within urban 
area with a population less 
than 30,000 100 dwellings 
within urban areas with a 
population equal to or 
greater than 30,000 

YES Parking Provided 100 on-site parking spaces 
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5 Capacity Analysis 

5.1 Capacity Analysis Introduction 

Capacity assessment was undertaken at the priority T-junction between the N2 and Silverhill 
Foods Access to demonstrate that the traffic associated with the facility will not adversely 
affect the functionality of the road network. The performance of the AM and PM peak hours 
were assessed in the junction for the following design years: 

• 2022, traffic counts  
• 2024, planned year of development conclusion 
• 2029, 5 years after development completion 
• 2039, 15 years after development conclusion. 

Figure 5.1 below shows the location of the site and the junction in which traffic simulations 
were undertaken in order to obtain Ratio Flow Capacity (RFC) and the queue levels to 
determine if the junction will cater for the predicted level of traffic by the site when it becomes 
operational. 

The Ratio of Flow to Capacity (RFC) describes the capacity of each approach to the junction 
and determines if the junction will cater for the predicted level of traffic. An RFC below 0.85 
(85%) implies that an approach road is operating satisfactorily well within capacity; between 
0.85 to 1.0 RFC means the approach operates well within capacity but at less optimal 
efficiency; and an RFC above 1.0 means that demand and capacity are equal and no further 
traffic can progress through the junction.  

The queue levels are presented in Passenger Car Unit (PCU) and quantify the total number 
of vehicles queueing on each arm 
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Figure 5.1 – Location of Junction Analysed (Source: Google Earth) 

5.2 Traffic Impacts of the Proposed Development on Local Road Network 

As stated in Section 3.5, traffic counts were undertaken in November 2022 at the site access 
junction. Traffic growth factors were applied to existing background traffic only and were not 
applied to development site traffic, since traffic associated with the site is limited by 
development size. Central Sensitivity growth factor for Kildare were used and the junctions 
were modelled using Junctions 9. 

The capacity assessments were modelled for three different scenarios: 

• Base-year: 2022 traffic flows modelled according to traffic counts obtained. 
• Do-nothing: modelled without the intervention of the proposed development. For this 

analysis, the traffic counts were factored up using TII’s Growth Factor for the design years 
2024, 2029 and 2039.  

• Do-something: the impact of the traffic generated by the proposed facility development 
was added to the design years of 2024, 2029 and 2039. This analysis will enable the 
comparison with the ‘Do-nothing’ scenario.  

5.2.1 Priority T-junction Between the N2 and Silverhill Foods Access Road 

In the following analysis of the R409 Caragh Road/ Osberstown industrial Park T-junction, the 
junction was assessed for the AM and PM peak period and the arms were labelled as follows: 

Access 
Junction 

Silverhill 
Foods 
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• Arm A: N2 National Road to the north 
• Arm B: Silverhill Foods Access Junction 
• Arm C: N2 National Road to the south 

Figure 5.2 – Silverhill Foods Access T-junction (Source: Google Earth) 

As described in previous sections, the existing priority T-junction was assessed for a worst-
case scenario whereby counted traffic is assumed to comprise 80% HGVs along N2 and 100% 
HGVs in and out of the facility. In addition, growth factors for HGV’s are applied to all traffic 
flows for future design years in order to obtain a conservative, robust analysis. 

As previously mentioned in the report, the anticipated traffic by the development is very low 
compared with traffic observed at the junction and represents an increase of less than 10% of 
existing traffic patterns. Furthermore, the new and more efficient facility will accommodate 
more storage this reducing the impact of proposed traffic along the road network. 

Table 5.1 below shows that the traffic flows through the junction were modelled using 
Junctions9 software and the results show that the junction will operate significantly below 
recommended RFC of 0.85 for all future design years using central growth factors for HGVs. 

The Access junction will still function well below optimum capacity for the year 2039, 15 years 
after the expansion of the site with a negligible increase in RFCs. Comparing analyses 6 and 
7 below, it can be seen that the additional traffic associated with the proposal will increase to 

Arm C 

Arm A  

Arm B 
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a maximum of 0.05 RFC at the junction in the morning and evening peak, which is a negligible 
effect on the junction functionality.  

Table 5.1 – Junctions 9 Results for the N2/Silverhill Foods priority T-junction 

Analysis Arm 
AM PM 

Queue 
(PCU)  RFC Queue 

(PCU)  RFC 

1 – 2022, base 
year  

B-AC 0.0 0.02 0.2 0.07 
C-AB 0.2 0.05 0.0 0.01 

2 – 2024, do-
nothing 

B-AC 0.0 0.02 0.2 0.08 
C-AB 0.2 0.06 0.0 0.01 

3 – 2024, do-
something 

B-AC 0.1 0.04 0.3 0.12 
C-AB 0.3 0.09 0.0 0.01 

4 – 2029, do-
nothing 

B-AC 0.1 0.03 0.2 0.09 
C-AB 0.2 0.07 0.0 0.01 

5 – 2029, do-
something 

B-AC 0.1 0.04 0.3 0.13 
C-AB 0.4 0.11 0.0 0.02 

6 – 2039, do-
nothing 

B-AC 0.1 0.03 0.2 0.10 
C-AB 0.3 0.08 0.0 0.01 

7 – 2039, do-
something 

B-AC 0.1 0.05 0.3 0.15 
C-AB 0.5 0.12 0.0 0.02 
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6 Conclusions  

The main conclusions of this study are summarised as follows: 

• This Traffic and Transport Assessment was conducted to accompany the planning 
application to Monaghan County Council for the proposed extension to Silverhill Foods 
Ltd., in Emyvale, Co. Monaghan. 

• The proposal will provide a modernised operation therefore reducing the impact in traffic 
movements. The factory will operate shift basis which spreads the traffic movements over 
the day. 

• Automatic traffic counts were undertaken on Wednesday, the 16th of November 2022 at 
the access junction to Silverhill Foods Ltd. by a third-party company called IDASO.  

• Peak hours at the junctions were recorded to be between 07:30 to 08:30 in the morning 
and between 17:00 to 18:00 in the evening.  

• The traffic split in the junction was calculated from the traffic counts and it is expected that 
the traffic associated with the proposed expansion will follow the same trend.  

• The access junction to Silverhill Foods Ltd. was subjected to capacity analysis to examine 
the potential traffic levels generated by the proposed facility upgrade along the existing 
Road network in current and future design years.  

• The junction was examined for peak conditions using a conservative traffic mix and future 
growth projections. It was found that the existing T-junction between Silverhill Foods and 
National Road N2 will operate significantly below capacity with a maximum of 0.15 RFC in 
all future design years following completion. 

• The number of proposed parking bays associated with the factory expansion is of suitable 
provision, as the number of staff is not going to increase and a total number of 53 cars 
entered the site in a 12-hour period.  

• The proposed development is in keeping with the ‘Spatial Planning and National Roads 
published in January 2012’ in terms of providing for or intensifying existing accesses within 
transition zones.  

• In transportation engineering terms, the proposed upgrade works put forward by the 
design team will not generate excessive additional traffic at the site or along the adjoining 
National Road and will not adversely impact the operation of the National Road to which it 
connects. 
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Appendix A - Traffic Counts Data 

Traffic Counts data available upon request.  
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Appendix B – Junctions 9 Modelling Data  

Modelling data available upon request.  
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1. Introduction 
Rowan Engineering Consultants (Rowan) Ltd. were requested by Silver Hill Foods facility to 
draft a framework Construction Environmental and Waste Management Plan (CEWMP) for a 
proposed construction project within the boundary of the Silver Hill Foods facility scheduled to 
commence construction once approved for c. 5-17 months (subject to planning approvals).  

1.1 Purpose and Scope of the CEWMP 
The scope of the CEWMP covers the activities relating to the proposed construction project 
and includes those works undertaken by contractors during the construction phase of the 
development.  

The purpose of the CEWMP is to set out a framework for management of future construction 
activities in compliance with legislative requirements, relevant best practise and also any 
construction requirements resulting from planning permissions. 

The CEWMP is applicable to the Client (Silver Hill Foods), the appointed contractor and also 
any sub-contractors site staff during the construction phase of the proposed works.  

The CEWMP will be finalised in conjunction with the appointed contractor(s) for the works and 
include supplementary information on the relevant contacts and responsibilities for the 
sections. The CEWMP will be made available to all construction site personnel. 

The purpose of the CEWMP is to outline the required safeguards and mitigation measures 
identified in the EIAR to support their implementation onsite during the construction 
operations. 

Operational Environmental Management of the Silver Hills facilities is not included in this 
document and is managed by the appointed Silver Hills Environmental Manager through the 
site environmental management systems.  

2. Location of Silver Hill Foods  
The site is located just north of Emyvale, Co. Monaghan. The site as a whole, including 
auxiliary lands and infrastructure, encompasses approximately 40 hectares and is accessed 
by the N2 - the Dublin to Derry Road. The site is set over a number of levels with the main 
processing and facilities area on the higher part off the site at an elevation of approximately 
70m Above Ordnance Datum (AOD) and the lower part of the site encompassing the waste 
water treatment plant (WWTP) and environmental management area at 60m AOD.  
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Figure 2-1 Site Location 

 
Figure 2-2 Site Location and Layout from OSI Maps, showing factory and adjoining lands. 
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3. Description of the Proposed Project 
Currently on site, the Silver Hill Foods facility includes the following infrastructure: 

• Administrative Building; 
• 8 Unit Growing Facility (currently decommissioned); 
• Processing plant consisting of areas for preparation, processing, cooking, storage/ 

refrigeration, loading, feather processing, waste handling; 
• Carparks; 
• WWTP and other site utilities; 

The proposed works which are hereafter referred to as the proposed Project in this 
document, consist of an upgrade to the current production facility as follows: 

Separately, Silver Hill Foods has applied for planning permission for the following works, 

referred to hereafter as the proposed Project; 

• construction of a part single storey/part two storey factory development incorporating 
chilling, plucking and processing areas, offices, plant rooms, lairage and loading and 
unloading areas, canteen and hygiene facilities and single storey conveyor linkage to 
existing factory facility; 

• single storey skip storage and plant room;  

• construction of 2 no. underground water storage tanks;  

• construction of a single storey extension to side of existing storage shed to incorporate 
a rendering facility;  

• provision of additional car parking facilities, security fencing and access roads; 

• connection to existing on-site mains foul sewer, water and drainage services;  

• partial removal of existing concrete yard areas and associated structures; 

• installation of the additional drip irrigation scheme; 

• installation of solar panels onsite ; and 

• completion of all associated site structures and ancillary site works. 

4. Planning Permission Requirements 
The proposed Project is subject to a planning permission application which is lodged with 
Monaghan County Council in November 2022.  

An Environmental Impact Assessment Report (EIAR) which presents an assessment of 
environmental impacts and applicable mitigation has been prepared in support of the 
forthcoming EPA licence review and can also be provided to support the planning application. 

5. Construction Programme and Sequencing 
Construction is scheduled to commence in 2023 and the works are expected to be undertaken 
in two phases with approximate timelines of c. 4 months and c.13 months respectively.  
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A detailed construction programme/sequence will be developed during the detailed design 
and included in this document. The main phases would include: 

• Mobilisation; 
• Site Clearance; 
• Structural; 
• Internal Fitting Out; 
• Mechanical / Electrical; and 
• Commissioning. 

 

6. Silver Hill Foods Environmental Policy 
An Environmental Policy is currently implemented at the Silver Hill Foods facility and is 
outlined below in Figure 1. 

During the construction phase, works associated with the proposed Project will be undertaken 
in adherence to this Environmental Policy. The Environmental Policy will be made available to 
the appointed contractor in advance of work commencing on site. 



SILVER HILL FOODS  
OUTLINE CEWMP 

5 
Rowan Engineering Consultants ©  

 

Figure 1: Silver Hill Foods Environmental Policy 
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7. Construction Environmental Management 
The following sections provide information in relation to the controls that will be in place during 
the construction phase and includes any mitigation measures that have been identified in the 
EIAR.  

7.1 Construction Compound 
During the construction phase, there will be a construction compound for the construction 
personnel. This compound will be located within the boundary of the existing facility. 

7.2 Working Hours 
Typical construction working hours are expected to be: 

• Weekdays 7am-7pm; and 
• Saturday and Bank Holidays 7am – 2pm. 

 
7.3 Materials – Deliveries, Removal and Storage 
Vehicles making deliveries and removing materials from the site will access via the main 
entrance onto the national road N2. These movements, as much as possible, shall be planned 
to be outside peak traffic hours. The delivery schedule will be planned so that there is no 
queuing on the local road network. All waste receptacles being removed from the site will be 
covered or enclosed. 

Vehicles will be directed to additional car parking area for construction activities. On site traffic 
controls will be in place for the duration of construction. All vehicles will be admitted to site for 
direction, using the existing COVID control point as a traffic control. In the event the other gate 
is used for vehicles leaving the site to provide a 1 way system for construction deliveries a 
control point will be placed within the site at the entrance to the decommissioned rearing sheds 
for traffic check and control. 

All materials to be stored at the construction compound shall be stored in a manner that is 
safe and that is in line with best industry practice.  

Fuels and chemicals shall be stored in appropriately bunded areas/within double skinned 
tanks. 

7.4 Bunding and Storage of Chemical/Oils/Fuels On-Site 
The following controls shall be implemented by the appointed contractor in relation to the 
storage of chemicals, oils and fuels on-site: 

• Fuel, oils and chemicals shall be stored on bunds in a hardstanding area; 
• Bunds shall be able to contain at least 25% of the total volume of the stored products 

or 110% of the total volume the largest container (whichever is greater); 
• The appointed contractor shall be responsible for confirming that their bunds are 

maintained, inspected and emptied of their contents in a manner that prevents 
environmental damage; 

• Storage of fuels, oils and chemicals shall be away from the surface and foul sewer 
drainage systems on-site;  

• All bunds shall be checked daily by the appointed contractor to: 
o Determine if it is necessary to drain the contents of the bund; 
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o Ensure that the bund contents will not overflow the bund (Ideally the bund 
should be dry, as any volume occupied by liquid within the bund reduces the 
potential of the bund to retain the spilled contents of a tank should a spillage or 
leakage occur); 

o Check the condition of the bund; and 
o Confirm that any drain valves are in the closed position and locked if necessary. 

• If the bund contains anything other than rainwater, then an odour and visual 
assessment of the bunds contents must be made before it can be discharged. It may 
be necessary to analyse the contents of the bund, if its identity cannot be determined 
following initial inspection; 

• If it is determined, following the identification of the bunds contents that they are 
unsuitable for discharge to site drainage system, the appointed contractor shall 
transfer the material into suitable, clearly labelled drums or tanks and disposed of as 
deemed necessary by a licenced waste contractor. 

• Material drained from the bunds shall not be drained to the surface water drainage 
system under any circumstances. The drained material, on approval from Silver Hill 
Foods personnel can be discharged to the foul sewer drainage system. 

• The site drainage systems shall be checked by the appointed contractor as part of the 
weekly Environmental and Waste Management Inspections. 
 

7.5 Refuelling of Plant and Equipment On-Site 
The following controls shall be implemented by the appointed contractor in relation to refuelling 
activities on site: 

• Delivery of any fuel to the facility for the appointed contractor will be in approved 
vehicles and tanks; 

• All refuelling will be undertaken on designated, hardstanding areas, away from the 
drainage systems; 

• Refuelling shall not be undertaken when plant and equipment engines are running; 
• The appointed contractor will confirm that all equipment, fittings, hoses, tanks and 

nozzles are in good condition and free from leaks; 
• All dispensing of fuel will be attended for the duration of the operation; 
• The appointed contractor staff member will inspect the refuelling area prior to and on 

completion of the refuelling activity; and 
• Filled and labelled spill kits will be maintained next to the refuelling area and readily 

available. 
 

7.6 Spillage and Leakage Procedure 
Silver Hill Foods will address all environmental incidences in accordance with their Emergency 
Response Procedure which is implemented as part of the site’s Environmental Management 
System, 

Key points for dealing with spillage/leakages are: 

• The Silver Hill Foods Environmental Manager and appointed contractor’s 
Environmental Representative must be notified of a spill immediately; 

• Communication will include a text alert system for any emergency matters and an SOP 
contact to be notified in addition to Silver Hills and the Contractor Environmental 
managers.  



SILVER HILL FOODS  
OUTLINE CEWMP 

8 
Rowan Engineering Consultants ©  

• Where there is any indication that environmental pollution (releases to the 
environment) has, or may have, taken place, then site management will liaise with the 
appropriate Authority as deemed required; 

• If possible, confirm the type / nature of the spilled material, the volume and determine 
any risks to human health and/or the environment; 

• Stop the source and contain the spillage;  
• Limit the spillage effected area by blocking, diverting or confining the spillage;  
• Smaller leaks/spillages should be contained using a spill kit, where absorbent product 

is applied to the spill and removed as soon as it has absorbed all the material. All 
contaminated spill kit material should be put into a suitable waste container and 
labelled as to the contents, prior to collection by a licenced waste contractor; 

• If bigger spillages occur, the nearest storm water drain must be blocked off to stop 
discharges to the environment (e.g. stormwater drains). Then, staff should clear up the 
spillage and dispose of the spill material to an authorised waste facility; 

• If a spillage has resulted in discharges to stormwater drains, these shall be sucked out 
clean and rinsed thoroughly; 

• The site interceptor will be inspected and if any spillage has reached the interceptor, 
the interceptor will be serviced immediately by a licensed waste contractor; 

• The Silver Hill Foods Environmental Manager will record the spill/leakage incident and 
report to the appropriate Authority as required. 

 

7.7 Staff Training 
Staff will be trained on the requirements of the CEWMP during the induction process. A copy 
of the CEWMP will be available to all staff members. Records of staff training will be 
maintained by the appointed contractor at the site. An Environmental Awareness briefing will 
be included in the Site Induction. 

7.8 Construction Environmental Mitigation from the EIAR 
Construction environmental mitigation was outlined in the EIAR to avoid/reduce the potential 
for environmental impacts during the construction phase. 

This mitigation will be implemented by the appointed contractor and is detailed in Table 1 
below. 

Table 1: Construction Environmental Mitigation 

Chapter Reference Potential 
Environmental 
Impact 

Description 

4 – Traffic 
and 
Transport 

Section 
4.4 

Impacts on 
road safety / 
traffic flows 

“An outline project Construction Environmental and 
Waste Management Plan (CEWMP) was prepared 
setting out a framework in relation to the 
management of environmental nuisances during the 
construction phase of the proposed Project.” 

Compliance with the CEWMP will be mandatory for 
the appointed contractor. 
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Chapter Reference Potential 
Environmental 
Impact 

Description 

5 - Noise and 
Vibration 

Section 
5.5.1 

Impacts on 
noise sensitive 
locations 
 
 
 
 
 
 
 
 
 

• Limiting the hours during which site activities 
likely to create high levels of noise or 
vibration are permitted; 

• Establishing channels of communication 
between the appointed contractor, Silver Hill 
Foods, Monaghan County Council and 
residents; 

• Appointing a site representative responsible 
for matters relating to noise and vibration; 
and; 

• Keep all site access roads even, so as to 
mitigate the potential noise impact during the 
construction phase. 

6 -Soils and 
Geology 

Section 
6.5.1 

Pollution event 
on local soils 
and geology 

Mitigation measures that will be implemented on site 
during the construction phase shall include: 

• All vehicles leaving the site will be cleaned by 
the wheel washing facility to prevent the 
spread of mud and dust on public roads; 

• Vehicles delivering materials with dust 
potential will be enclosed or covered with 
tarpaulin;  

• Fuel, oils and chemicals shall be stored on 
bunds in a hardstanding area; 

• Installation of drip irrigation system to be 
completed in dry weather to avoid damage to 
soils,   

• During prolonged dry or windy periods, any 
areas with the potential to generate dust will 
be watered, in particular areas next to the site 
entrance; and 

• Public roads will be inspected regularly for 
cleanliness and cleaned as necessary; and 
any spillages or leakages shall be cleaned up 
immediately and addressed in line with the 
requirement of the Emergency Response 
Procedure and Spill Protocol outlined in the 
EMP (Appendix 2.3). 

•  

7 – Hydrology 
and 
Hydrogeology 

Section 
7.4.1 

Pollution of 
surface and 
groundwaters 

The CEWMP will detail the mitigation measures that 
will be implemented on site during the construction 
phase, to improve minimise environmental impacts 
including:  
• The storage of fuel in bunded areas; 
• Vehicle refuelling procedures; 
• Chemical/hydrocarbon spill procedures. 

The construction contractor’s compound will be 
constructed on hard-core. 
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Chapter Reference Potential 
Environmental 
Impact 

Description 

8– Air Quality 
and Climate 

Section 
8.5.1 

Nuisance Dust Mitigation measures that will be implemented on site 
during the construction phase shall include:  
• Vehicles delivering materials with dust potential 

will be enclosed or covered with tarpaulin;  
• Hard surfaces will be swept to remove any mud 

or aggregate build up; 
• During prolonged dry or windy periods, any areas 

with the potential to generate dust will be watered; 
and 

• Public roads will be inspected regularly for 
cleanliness and cleaned as necessary. 

Training on the requirements of the CEWMP will be 
provided to construction site staff by the appointed 
contractor as part of their site induction.  
 
Records of this will be maintained on-site. 
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10 – 
Biodiversity 

Section 
10.6 

Impacts on 
Ecological 
Features 

• Mitigation measures that will be implementation 
on site during the construction phase shall 
include: 

• Site preparation and construction should be 
confined to the development site only and in order 
to protect water quality in the unnamed stream 
that turns into Corlattallan Stream, it should 
adhere to best practice and where applicable 
should conform to the Inland Fisheries Ireland 
Requirements for the Protection of Fisheries 
Habitats during Construction and Development 
Works at River Sites (www.fisheriesireland.ie) 
and The Guidelines on Protection of Fisheries 
During Construction Works in and Adjacent to 
Waters. 

• During construction, in order to avoid any 
pollution of water quality, guidelines in the CIRIA 
(Construction Industry Research and Information 
Association) Publications including C532 – 
Control of Water Pollution from Construction, 
guidance for Consultants and Contractors should 
also be followed.  These guidelines require the 
following measures when working in or near river 
sites and they include: 

• Fuels, oils, greases and hydraulic fluids must be 
stored in bunded compounds well away from 
watercourses and drains.  Refuelling of 
machinery, etc., must only be carried out in 
bunded areas; 

• Run-off from machine service and concrete 
mixing areas must not enter the watercourse, 
rather it should only be routed to the watercourse 
via suitably designed and sited settlement 
ponds/filter channels; 

• Settlement ponds should be inspected daily and 
maintained regularly; 

• Watercourse banks should be left intact.  If they 
have to be disturbed, all practicable measures 
should be taken to prevent soils from entering the 
watercourse; 

• Construction works, especially those involving the 
pouring of concrete must be carried out in dry 
weather. 

• Where concrete is being poured on site, the 
following concrete / aggregate management 
measures should include: 

• Best practice in bulk-liquid concrete management 
must be employed on site addressing pouring and 
handling, secure shuttering, adequate curing 
times etc. 

• Stockpile areas for sands and gravel should be 
kept to a minimum size, well away from the drains 
and watercourses (minimum 50m).   

• Where concrete shuttering is used, measures 
should be put in place to prevent against shutter 
failure and control storage, handling and disposal 
of shutter oils.   
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• Ready mix concrete wagons and mixers should 
be washed off site to minimise emissions into the 
local watercourses. 

• Activities which result in the creation of cement 
dust should be controlled by dampening down the 
areas. 

• Raw and uncured waste concrete should be 
disposed of by removal from the site or by burial 
on the site in a location and manner which will not 
impact upon the local watercourses. 

• Stockpiles for sand and gravel will be sited over 
50m from any surface water feature or drainage 
channel.  Stockpiles or areas of bare soil will be 
covered or seeded if not required in the short 
term. 

• Measures for the protection of water quality 
during construction should be outlined in a 
Construction and Environment Management 
Plan.  This should be presented to the local 
authority and Inland Fisheries Ireland for approval 
prior to the commencement of any works on site.  

• Any excavated material arising from the 
construction process must not be disposed of 
within any designated site or area of biodiversity 
value.  It must be used responsibly within the 
boundary, stored within a bunded area away from 
the river or else disposed of in a licensed facility 
using a registered contractor.   

• The drip irrigation system should be installed 
under the supervision of a suitability qualified 
environmental engineer.   

• Once installed no excavation is permitted in the 
drip irrigation areas (including the already 
installed pilot area) without the Silver Hill 
Environmental manager and an environmental 
engineer present.  

• During site operation, surface water run-off into 
the stream should only be discharged via suitable 
oil and silt interceptors.  These should be serviced 
regularly.  Good ecological status in this stream 
should be achieved.   

• The existing hedgerows and treelines that occur 
throughout the application site are important 
biodiversity features.  Their integrity should be 
maintained at all stages.  It is illegal to remove 
hedgerows / treelines during the bird nesting 
season (September – March).   

• If any tree needs to be removed, it should be done 
outside of the bird nesting season.  If it’s a 
particularly mature tree, with crevices, fissures 
and ivy it should be inspected by a bat ecologist 
prior to felling.   

• Future management of the area of the application 
site and grasslands could also consider the 
creation of biodiversity areas for the benefit of 
local wildlife.  Verges could be maintained in order 
to encourage the growth of nectar rich plants, 
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Chapter Reference Potential 
Environmental 
Impact 

Description 

which would benefit local pollinating insects such 
as bees and hoverflies. 

• All organic waste arising from the poultry on site, 
should be utilised on lands that have an 
agronomic requirement for fertiliser, and in 
accordance with with S.I. 605 of 2017 European 
Communities (Good Agricultural Practice for 
Protection of Waters) Regulations, 2017).   

The above mitigation controls shall be reflected in an 
Construction Environmental and Waste 
Management Plan (CEWMP) which shall be 
implemented by the appointed contractor and Silver 
Hill Foods during the construction phase.  

11 – 
Population 
and Human 
Health 

Section 
11.4.1 

Impacts on 
local residents A project Construction Environmental and Waste 

Management Plan will be (CEWMP) will be finalised 
in conjunction with the contractor. This will include  
management of environmental nuisances during the 
construction phase of the proposed Project. 

A complaint / grievance SOP will be included in the 
CEWMP communications plan and be made publicly 
available (See Section  13) . 

The CEWMP will be developed prior to the 
commencement of the construction phase. 
Compliance with the CEWMP will be mandatory for 
the appointed contractor. 

The CEWMP will detail the mitigation measures that 
will be implemented on site during the construction 
phase, to improve minimise environmental impacts 
and including:  

• Vehicles delivering materials with dust potential 
will be enclosed or covered with tarpaulin;  

• Hard surfaces will be swept to remove any mud 
or aggregate build up; 

• During prolonged dry or windy periods, any 
areas with the potential to generate dust will be 
watered; 

• Public roads will be inspected regularly for 
cleanliness and cleaned as necessary. 

12 – Cultural 
Heritage 

Section 
12.5 

Encountering 
unknown 
archaeology 

No specific mitigation measures are required with 
respect to archaeological, architectural and cultural 
heritage. 
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Chapter Reference Potential 
Environmental 
Impact 

Description 

13- Waste 
Management 

Section 
13.5.1 

Ineffective 
waste 
management 

The CEWMP will be developed to reflect the waste 
management hierarchy and having regard to the 
resource value of even discarded materials. 
 
The CEWMP will detail the mitigation measures that 
will be implemented on site during the construction 
phase, to improve and minimise waste generation, 
manage materials on-site effectively and to prioritise 
the reuse and recycling opportunities on-site. 
 
Refer to Section 8 below. 

14 – Material 
Assets 

Section 
14.5 

Impacts on 
local utilities All required works in relation to utilities will be 

undertaken in consultation with the utility provider 
and in adherence to their requirements. 

 

8. Construction Waste Management 
8.1 Waste Management During the Construction Phase 
Waste management legislation defines waste as “any substance or object which the holder 
intends discards or intends, or is required to, discard and anything which is discarded or 
otherwise dealt with as if it were waste shall be presumed to be waste until the contrary is 
proved” 

All Silver Hill Foods waste streams are managed in accordance with relevant waste 
management legislation and waste management documentation is retained at the individual 
facilities and managed by the Technical Manager at the facility. 

Silver Hill Foods is committed to the continual improvement of its environmental performance 
and integral to this is the implementation of the waste management hierarchy at the facilities.  

The construction phase of the proposed Project will be subject to the same waste 
management principles as those of the Silver Hill Foods facility.  

The overarching waste management policies for the proposed Project will be to; 

• Prevent wherever possible the generation of waste;  
• To reuse waste on site where applicable or transport it to a suitably licenced facility; 
• Recyclable waste fractions will be segregated at source on site and transferred to a 

suitably licensed facility; 
• Provide sufficient resources and facilities for the implementation of waste 

management; 
• Communicate to all levels of staff regarding their participation in these waste 

management policies; and 
• Implement continual improvement of waste management performance through 

periodic inspections. 
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8.2 Construction Waste Streams 
Expected construction waste streams for the proposed Project are detailed in Table 9.1. 

The likely percentage breakdown of these wastes during the construction phase is also 
currently provided in Table 9.1. This percentage breakdown is based on data presented in the 
EPA National Waste Reports. 

On completion of the detailed design and appointment of the Contractor, Table 9.1 will be 
updated to reflect expected waste volumes for each waste stream. 

Table 9.1: Construction Waste Streams 

Description of Material Expected 
Percentage 
Breakdown 
(Generation 
on Site) 

Management Options 

Mixed construction and demolition 
(C&D) 

33% Reuse on site where possible, recycling & 
recovery. 
Disposal from some element expected. 

Timber 28% Largely managed through reuse on site 
where possible, recycling & recovery. 
Minimal disposal expected of these waste 
streams 

Metals 8% 
Plasterboard 10% 
Concrete 6% 
Other 15% Reuse on site where possible, recycling & 

recovery. 
Disposal of some elements expected. 

Total Waste Generation 100% - 
 

Table 9.2: General Waste Streams 

Description of Material Management Options 
Municipal waste Waste segregation to encourage recycling will be 

implemented on site where possible.  
 
Disposal of some of elements expected. 
 

Mixed recyclable waste  
Glass  
Plastics 
Waste electrical and electronic 

 

8.3 Waste Storage Area 
A designated waste storage area will be situated on the site to facilitate the storage and 
disposal of waste. The appointed contractor shall be responsible for maintaining and 
managing the waste storage area for the duration of the construction phase. 
 
The waste storage area will be located on an impervious layer i.e. concrete and will drain to 
the existing effluent drainage system on site i.e. to the WWTP. The waste storage area will 
not be situated in the vicinity of the existing surface water drainage system. 
 
The waste storage area will have bunded facilities to store any potentially hazardous solid and 
liquid waste and also potentially leaking waste containers prior to transport off site. The bunds 
will be appropriately managed and monitored by the appointed contractor to allow the required 
retention capacity to be maintained.   
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8.4 Minimisation of Waste Generation on Site 
In accordance with the waste management hierarchy and best practice, the proposed Project 
will operate to prevent the generation of waste where possible.  
Measures implemented across the proposed Project to achieve these aims will include, but 
are not limited to, the following: 

• Ordering of appropriate quantities of materials using the “just in time” philosophy; 
• Appropriate handling procedures for materials will be developed to prevent damage; 

and 
• Co-ordination in the supply of materials and services to avoid repeated and/or 

redundant deliveries. 
 

Measures will be taken by the appointed contractor to maintain the proposed Project and 
surroundings to a high standard of cleanliness. These measures will include but are not limited 
to the following;  

• A regular programme of site tidying to maintain a safe and orderly site; 
• Scaffolding will have debris netting attached to prevent materials and equipment being 

scattered by the wind; 
• Food waste will be strictly controlled on all parts of the proposed Project site; and 
• In the event of any litter or debris escaping the proposed Project site, it will be collected 

immediately and removed to waste storage on site, and subsequently disposed-of in 
the required manner. 

 

8.5 Management of the Segregation and Storage of Wastes  
Waste collected on site will be subject to the following requirements: 

 
• Appropriate waste containers will be used to ensure that different waste types are 

appropriately segregated and stored at all times; 
• All waste containers will be kept clean; 
• All waste will be appropriately sealed or covered in order to prevent nuisance and 

potential emissions to air, ground and water and to prevent cross contamination of 
waste streams; 

• Where containment/bunding of the waste is required, this area will be bunded to retain 
a potential leakage comprising the capacity of 110% of the largest container or 25% of 
the total storage requirement, whichever is greater; 

• Waste will be held in containers to prevent leakage, spillage or escape of the contents 
under normal conditions of handling, storage and transport; 

• All waste will be clearly labelled and the label will be accurate and sufficient so as to 
enable proper and safe handling, storage and transportation;  

• General non-hazardous waste generated on-site can be stored in movable, labelled 
skips at particular workplaces; 

• All transfers of waste off-site will be recorded by the appointed contractor in line with 
the details in Section 8.6 and Section 12. This will be inspected by the Environmental 
Representative (Refer to Section 11) for the appointed contractor on a weekly basis 
and will be subject to periodic inspections by Silver Hill Foods representatives. 
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8.6 Movement of Waste 
All waste will be documented and weighed prior to leaving the site.  As noted earlier, all waste 
receptacles will be covered or enclosed when leaving the site. 

All movement of waste and the use of waste contractors will be undertaken in accordance 
with waste legislation including the: 

• Waste Management Acts 1996-2011; 
• Waste Management (Collection Permit) Regulations 2007 as amended; and 
• Waste Management (Facility Permit and Registration) Regulations 2007 as amended. 

 
A copy of Waste Collection Permits, Certificates of Registrations, Waste Facility Permits and 
Waste Licences will be maintained on site. 
 
If waste is being shipped abroad, a copy of the Transfrontier Shipping (TFS) notification 
document will be obtained from Dublin City Council (as the relevant authority for all 
authorities). 
 
A receipt from the final destination of waste material will be kept as part of the on-site waste 
records. 
 

9. Construction Traffic Management 
The purpose of traffic management for the construction phase is to control movement of 
vehicles, plant and pedestrians that are present both on the construction site and adjacent 
road network and to ensure that safety is not compromised.  

The objectives of the construction traffic management for the construction phase will be to: 

• To provide protection to workers and the general public from traffic hazards that may 
arise as a result of the construction activity; 

• To ensure the local road network performance is maintained at an acceptable and 
appropriate level; and 

• To minimise adverse impacts on users of the road network and adjacent properties. 
 

The construction phase of the proposed Project is programmed for c.5-17 months and during 
peak activity and it’s expected that the following will be generated: 

• c. 20 vehicles movements per day (10 vehicles) for construction staff accessing and 
egressing the site; and 

• c. 4 additional vehicle movements (2 vehicles) per week for building supplies. 

It is considered that the additional traffic movements would be temporary and given that the 
N2 is working well within capacity, any impacts would be considered not significant. These 
additional truck movements are well within the maximum HGV levels modelled for the EIAR. 
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Key measures in relation to construction traffic management for the appointed contractor will 
be: 

• Confirming that the N2 and site entrance surrounding the site are clean from debris 
and dirt on a daily basis; 

• Confirming that construction vehicle routes to the site are via agreed routes; 
• Programming deliveries outside peak hours where possible and always only within the 

site working hours; 
• Confirming that site staff access parking locations within the facility boundary and that 

they are not parking outside the site entrance/ on the N2;  
• No unloading/loading will occur outside the site entrance; and 
• Communicate details of expected deliveries in advance with security staff, so that 

HGV’s are not waiting outside the site entrance/ on the N2. 
• Control points within the site to prevent any delay or waiting on or close to the N2 

entrance.  
 

10. CEWMP Roles and Responsibilities 
10.1 Silver Hill Foods  
Silver Hill Foods are: 

• Responsible for the overall management and performance of the Silver Hill Foods 
facility;  

• Shall be the main point of contact in the event of contact from member of the public, 
local authority and/or other organisations; 

• Responsible for undertaking periodic inspections of the construction site; and  
• Entitled to witness and measure the works being undertaken by the appointed 

contractor in relation to maintaining the environmental standards and procedures at at 
the proposed Project site during the construction phase.  

 

10.2 Appointed contractor 
The appointed contractor is responsible for: 

• Revising this Framework to include the responsible individuals, communication plan 
and contacts and project specific implementation data; 

• Implementing and maintaining the CEWMP and environmental monitoring (as 
required) requirements during the construction phase; 

• Confirming at the proposed Project outset, with Silver Hill Foods, an appropriate 
resource (the Environmental Representative) who will be responsible for implementing 
the CEWMP and all required site environmental management procedures during the 
construction phase; 

• Communicating environmental, construction traffic and waste management 
requirements to construction site personnel and maintaining records of this. This will 
be undertaken through site inductions and environmental toolbox talks; 

• Undertaking all construction activities in accordance with the: 
o Silver Hill Foods Environmental Policy; 
o EIAR and any subsequent planning permissions; 
o CEWMP; and 
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o Legislative requirements and construction best practise & guidance; 
• Identifying all environmental impacts and confirming that the appropriate mitigation 

measures have been incorporated, prior to commencing all construction activities & 
tasks;  

• Maintaining environmental, induction and waste management records on site (and 
having these available for inspection to Silver Hill Foods);  

• Implementing and recording as minimum, weekly Environmental and Waste 
Management Inspections as detailed in Section 12 (and having these available for 
inspection to Silver Hill Foods); and 

• Implementing any required corrective and preventative actions that arise from the 
Environmental and Waste Management Inspections or environmental incidents on site. 

 

11. CEWMP Monitoring and Checking  
11.1 Environmental and Waste Management Weekly Checklists 
In addition to any environmental monitoring, as minimum weekly Environmental and Waste 
Management inspections will be undertaken by the appointed contractor’s Environmental 
Representative.  

These inspections will confirm that the construction activities are being undertaken in 
accordance with the requirements of the:  

• Silver Hill Foods Environmental Policy; 
• EIAR and any subsequent planning permissions; 
• CEWMP; and 
• Legislative requirements and environmental best practise. 

 
These inspections will also provide the opportunity to highlight any areas where environmental 
management practices can be improved. 

The Environmental Representative is responsible for the establishment and management of 
the Inspections, the action reporting system, and a comprehensive Inspection Checklist for 
carrying out site inspections.  

This Environmental and Waste Management Inspection Checklist will be reviewed and agreed 
with Silver Hill Foods. 

The implementation of any corrective and preventative actions by the appointed contractor will 
be monitored by Silver Hill Foods. 

 

11.2 Silver Hill Foods Periodic Inspections 
During the construction phase, Silver Hill Foods will undertake periodic inspections of 
construction activities.  

The main objective of these inspections will be to undertake a systematic study of all the 
environmental management practises and to confirm that the appointed contractor is 
undertaking works in compliance with all relevant requirements. 

The details of the inspections will be communicated to the appointed contractor and Silver Hill 
Foods management. 
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12. CEWMP Record Keeping 
 
12.1 Environmental Management Record Keeping 
The appointed contractor will maintain records relevant to environmental management. 
These shall include: 

• Site induction training records; 
• Environmental and Waste Management Checklists; 
• Environmental monitoring records (as may be required): 
• Evidence of environmental toolbox talks; 
• Construction methods statement where environmental mitigation has been 

integrated/required. 
 
12.2 Waste Management Record Keeping 
The appointed contractor will maintain records for all waste material which leaves the site.  

For each load, the following will be recorded by the appointed contractor: 

• Waste Contractor name; 
• Vehicle registration details; 
• Time & date; 
• EWC Code and waste description; 
• Weight/Volume of each load of waste leaving site; and 
• Final destination details. 

 

13. Environmental Incidences and Complaints 
During the construction phase, the local public will be able to make enquiries and complaints 
to the Silver Hill Foods Site Office. A formal complaints and grievance procedure will be 
developed with the contractor to log and respond to any complaints by the public.  

Silver Hill Foods will record the complaint and liaise with the appointed contractor to determine 
if any of the issues raised are attributable to the construction activities and where required, 
corrective actions will be agreed and implemented by the appointed contractor. 

In the event of an environmental incident, the appointed contractor will notify Silver Hill Foods 
site personnel immediately.  

Where there is any indication that environmental pollution (such as release to the environment) 
has, or may have taken place, then Silver Hill Foods site management (Environmental 
Manager) will liaise with the appropriate Authorities. 

Silver Hill Foods will address all environmental incidences in accordance with their Emergency 
Response Procedure which is implemented as part of the site’s Environmental Management 
System.  
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Appendix 5.1 Acoustic Terminology  
Ambient Noise  The totally encompassing sound in a given situation at a given time, 

usually composed of sound from many sources, near and far. 

Background Noise  The steady existing noise level present without contribution from any 
intermittent sources. The A-weighted sound pressure level of the 
residual noise at the assessment position that is exceeded for 90 per 
cent of a given time interval, T (LAF90,T). 

A-Weighting  A frequency weighting applied to measured or predicted sound levels 
in order to compensate for the non-linearity of human hearing. 

Broadband  Sounds that contain energy distributed across a wide range of 
frequencies.  

dB (Decibel)  The scale in which sound pressure level is expressed. It is defined as 
20 times the logarithm of the ratio between the RMS pressure of the 
sound field and the reference pressure of 20 micro-pascals (20 μPa).  

Hertz (Hz)  The unit of sound frequency in cycles per second.  

Impulsive Noise  A noise that is of short duration (typically less than one second), the 
sound pressure level of which is significantly higher than the 
background.  

L10  The noise level exceeded for just 10% of a sample period. L10(1hour) is 
therefore the noise level exceeded for 10% of the time over a period of 
one hour. L10(18hour) is the arithmetic average of the eighteen L10(1hour) 

values between 06:00 and 24:00hrs. 

L90  The noise level exceeded for 90% of a sample period; typically used as 
a descriptor for background noise level. 

Lmax  The instantaneous maximum sound level measured during a sample 
period. 

LAeq,T  This is the equivalent continuous sound level. It is a type of average 
and is used to describe a fluctuating noise in terms of a single noise 
level over the sample period (T). The closer the LAeq value is to either 
the LAF10 or LAF90 value indicates the relative impact of the intermittent 
sources and their contribution. The relative spread between the values 
determines the impact of intermittent sources such as traffic on the 
background.  

LAFmax  Is the instantaneous slow time weighted maximum sound level 
measured during the sample period (usually referred to in relation to 
construction noise levels).  

LAF90  Refers to those A-weighted noise levels in the lower 90 percentile of the 
sampling interval; it is the level which is exceeded for 90% of the 
measurement period. It will therefore exclude the intermittent features 
of traffic and is used to estimate a background level. Measured using 
the “Fast” time weighting.  



Noise  Any sound, that has the potential to cause disturbance, discomfort or 
psychological stress to a person exposed to it, or any sound that could 
cause actual physiological harm to a person exposed to it, or physical 
damage to any structure exposed to it, is known as noise.  

NSL  Noise Sensitive Location - Any dwelling house, hotel or hostel, health 
building, educational establishment, place of worship or entertainment, 
or any other facility or other area of high amenity which for its proper 
enjoyment requires the absence of noise at nuisance levels.  

Octave Band  A frequency interval, the upper limit of which is twice that of the lower 
limit. For example, the 1,000Hz octave band contains acoustical 
energy between 707Hz and 1,414Hz. The centre frequencies used for 
the designation of octave bands are defined in ISO and ANSI 
standards.  

PPV Peak Particle Velocity (PPV) expressed in millimetres per second 
(mm/s) is a vibration indicator used for the purposes of assessing 
potential annoyance to humans or damage to buildings. 

Tonal  Sounds which cover a range of only a few Hz which contains a clearly 
audible tone i.e. distinguishable, discrete or continuous noise (whine, 
hiss, screech, or hum etc.) are referred to as being ‘tonal’.  

1/3 Octave Analysis Frequency analysis of sound such that the frequency spectrum is 
subdivided into bands of one–third of an octave each. 
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Appendix 5.2 Fundamentals of Acoustics 
This appendix is intended to provide a brief overview of the fundamentals of acoustics and to 
offer a broad understanding of some of the technical discussion in this noise assessment. This 
section is not intended to give a complete description of all of the quantities used in acoustics 
and noise control.  

Sound pressure is the small variation above and below atmospheric pressure created by the 
passage of a sound wave; this is what most people think of as noise. The human ear is a very 
sensitive anatomical organ and can detect a wide range of fluctuations in pressure levels, from 
the quietest whisper to a jet engine take off. In order to represent this range of detectable 
pressure changes in a more efficient manner, sound is typically measured in terms of a 
logarithmic ratio of sound pressures. These values are expressed as Sound Pressure Levels 
(SPL) in decibels (dB).  

The sound pressure as measured by a microphone varies in time and can also be described 
in terms of the frequency of the sound. The ear has different sensitivities to sounds of different 
frequencies, and a frequency weighting is often applied to the signal to make it more 
representative of the sound perceived by a listener.  

The frequency of sound is the rate at which a sound wave oscillates, and is expressed in Hertz 
(Hz). Human hearing is less sensitive at very low and very high frequencies, that is to say it is 
not uniform across the sound spectrum. In order to account for this weighting, filters are 
commonly applied when measuring and/or assessing sound. The most common frequency 
weighting in current use is ‘A-weighting’, which is applied to instrument-measured sound levels 
in an effort to account for the relative loudness perceived by the human ear, as the ear is less 
sensitive to low audio frequencies. SPL’s measured using ‘A-weighting’ are expressed as LpA 
(dB). The ‘A’ subscript denotes that the sound levels have been A-weighted.  

In terms of sound pressure levels, audible sound ranges from 0dB (i.e. the threshold of 
hearing) to the threshold of pain at 120dB. A doubling/halving of pressure equates to a 3dB 
increase/decrease in decibel level. Typically, under normal circumstances, a 3dB change in 
environmental noise level is the smallest noticeable to the human ear. A 10dB 
increase/decrease in sound level normally equates to a subjective doubling/halving of noise.  

An indication of the level of some common sounds on the LpA (dB) scale is presented in Figure 
A5.2.1 below. 

 



Figure A5.2.1: dB(A) Scale & Indicative Noise Levels – (EPA: Guidance Note for Noise: 
Licence Applications, Surveys and Assessments in Relation to Scheduled Activities 
(NG4 – 2016) 
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Executive Summary
Writer’s Instructions

Rowan Engineering Consultants were contracted to carry out a daytime, evening and night time 
Environmental Noise Assessment at Silver Hill Foods in Hillcrest, Emyvale, Co. Monaghan. During the 
noise survey, noise levels were recorded at 4 No. Noise Sensitive Locations (NSL’s).

Conclusion

This conclusion is my professional opinion based on the baseline noise survey carried out at Silver Hill 
Foods on the 13–14 of August 2020. 

Day, Evening and Night noise measurements were recorded at 4 No. Noise Sensitive Locations (NSL’s) at 

Silver Hill Foods. Due to the fact that NSL1 & NSL2 are both located along the N2 road, the L(A)90 results 
were used, as this factors out the intermittent public road traffic noise. The LAeq results were used for 

NSL3 and NSL4 as the road traffic did not interfere with these results. The daytime LA90 recorded at the 

NSL1 & NSL2 and the daytime LAeq recorded at NSL3 & NSL4 adhered to the daytime emission limit of 

55dB(A). 

The evening time LA90 results recorded at NSL1 and the evening time LAeq results recorded at NSL3 & 

NSL4 adhere to the evening time emission limit of 50dB(A), however the LA90 result at NSL2 was 52.3dB 

and therefore exceeded the evening time limit of 50dB, however this was resulting from a busy period on 

the N2 road and had no interference originating from Silver Hill Foods.

The night-time LA90 results recorded at NSL1 & NSL2 and the LAeq results recorded at NSL3 & NSL4 

adhered to the night-time emission limit of 45dB(A). 

No tonal or impulsive noises were recorded during the day, evening or night-time surveys. 
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Section 1 Introduction
1.1 Introduction

Rowan Engineering Consultants Ltd were contracted by Silver Hill Foods to undertake a day, evening and 
night-time noise survey at their rearing, slaughtering and processing facilities in Hillcrest, Emyvale, Co. 
Monaghan, as part of the facility’s Industrial Emissions (IE) licence review application. During the noise 
survey, noise levels were recorded 4 No. NSL’s.

1.2 IE Licence Requirements

As part of Silver Hill Foods IE licence review application, the facility is required to conduct noise 
monitoring as required by the Agency. The noise survey programme was undertaken in accordance with 
the methodology specified in the ‘Guidance Note for Noise: Licence Applications, Surveys and 
Assessments in Relation to Scheduled Activities (NG4)’ as published by the Agency.

The EPA define a noise sensitive location (NSL) as a ‘Any dwelling house, hotel or hostel, health building, 
educational establishment, place of worship or entertainment, or any other facility or area of high amenity 
which for its proper enjoyment requires the absence of noise at nuisance levels’. 

In regard to noise the EPA define ‘daytime to be 07:00 hours to 19:00 hours’, ‘evening to be 19:00 hours 
to 23:00 hours’ and ‘night-time to be 23:00 hours to 07:00 hours’ and typical limit values for noise from 
licenced sites are as follows: 

Daytime dB(A) L
Aeq 

Evening dB(A) L
Aeq 

Night-time dB(A) L
Aeq

55 
Note 1

50 
Note 1

45 
Note 1

Note 1: There shall be no clearly audible tonal component or impulsive component in the noise emission from the 
activity of any noise-sensitive location.

1.3 Background

Founded in 1962 by the Steele Family, Silver Hill Duck is a fully integrated premium Duck Producer. All 
aspects of our duck production are owned and controlled by Silver Hill Duck.

Silver Hill Duck is located on the N2 Dublin – Derry road on the outskirts of Emyvale village in County 
Monaghan

In March 2019 Fane Valley Group acquired Silver Hill Duck. Fane Valley is a progressive agri-food 
business, based in Northern Ireland and has been Silver Hill’s feed nutrition partner for over 20 years. The 
announcement secured ongoing investment in the development of the existing production site at Emyvale.

The facility employs approximately 180 people with 130 involved in processing and the remainder involved 
in administration and services.
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Section 2 Methodology 
2.1 Monitoring Locations and Period 

In order to assess the surrounding environmental noise levels, a daytime, evening and night-time noise 
survey was conducted on the 12–13 of August 2020. Following a review of the nearby sensitive receptors, 
it was considered sufficient to monitor 4 No. NSL’s. 

During the daytime and evening noise monitoring, the factory was in normal full operation. During the 
night-time monitoring, night cleaning inside the factory was operational. 

Ian Douglas of Rowan Engineering Consultants undertook all the noise monitoring on the 13–14 of August 
2020. Day and evening noise measurements were taken for 30 minutes and night-time noise monitoring 
measurements were taken for 15 minutes. Grid references were taken at each monitoring location and the 
noise monitoring locations are illustrated on the map in Appendix A. 

In order to assess the noise environment at the facility, the following criteria was used:

Noise Monitoring Locations, Period and Duration of Monitoring

Period Survey Duration

Noise Sensitive Locations (NSL1 – NSL4)

Daytime (07:00-19:00) 3 No. consecutive 30-minute sample periods

Evening (19:00-23:00) 1 No. 30 minute sample periods

Night-Time (23:00-07:00) 2 No. consecutive 15-minute sample periods

Table 1: Noise monitoring locations, period and duration of monitoring

2.2 Noise Monitoring Equipment and Calibration 

The noise monitoring equipment used during the measurements was a SVANTEK 971 Class 1 IEC 
61672-1:2013 Sound Level Meter (Serial No. 77617). The sound level meter was calibrated before the 
measurements, and its calibration checked after, using a SVANTEK SV33A Class 1 Acoustic Calibrator 
(Serial No. 79912). No calibration drifts were found to have occurred during surveys. All noise equipment 
had been calibrated to a traceable standard by UKAS (United Kingdom Accreditation Service) accredited 
laboratories within 12 months preceding the surveys.

2.3 Noise Monitoring Standard and Methodology 

All measurements were carried out in general accordance with ISO 1996: ‘Acoustics- Description and 
measurement of environmental noise’. Consultation was also given to the Agency’s 2016, ‘Guidance Note 
for Noise: Licence Applications, Surveys and Assessments in Relation to Scheduled Activities (NG4)’ prior 
to the noise survey been conducted. The ‘Objective method for assessing the audibility of tones in noise’ 
as detailed in Appendix D of ISO 1996-2:2007 was used to assess the 1/3 octave frequency analysis.

Measurements were made placing the microphone at a height of 1.2m above ground level and were free 
field, measured >3.5m from reflecting surfaces. The measurement results were noted onto survey record 
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sheets immediately following each measurement and also stored in the instrument’s internal memory for 
subsequent analysis, notes were taken in relation to the primary contributors to noise build-up at each 
location.  A 1/3 octave frequency analysis was also carried out. 

2.4 Metrological conditions 

Weather conditions during the surveys were in line with the conditions described within ISO 1996, 
Acoustics ‘Description and Measurements of Environmental Noise’. During the daytime survey, the 
weather was dry and sunny with a light northerly breeze (1.5 – 2.5 m/s), the air temperature was recorded 
at 24oC. Evening monitoring weather conditions were dry and calm (<1m/s) and the air temperature was 
recorded as 18oC. Night-time monitoring weather conditions were dry with a light north-westerly air 
(<1.5m/s) and the air temperature was recorded as 14oC.

2.5 Noise Parameters 

Environmental noise parameters which were measured are defined below:

Noise 
Parameter Description

LAeq
Is the A-weighted equivalent continuous steady sound level during the measurement period 
and effectively represents an average ambient noise value.

LA10
Is the A-weighted sound level that is exceeded for 10% of the measurement period and is 
used to quantify road traffic noise. 

LA90
Is the A-weighted sound level that is exceeded for 90% of the measurement period and is 
used to quantify background noise level.

A-weighting Is the process by which noise levels are corrected to account for the non-linearity of human 
hearing. All noise levels quoted are relative to a sound pressure of 2x10-5 Pa.

Tonal 
Analysis

One-third octave band tonal analysis involves the calculation of an averaged noise level to 
represent the frequencies within each third of an octave. These noise levels are then 
compared with the noise levels calculated for the adjacent one-third octave bands. The 
appropriate level differences vary with frequency. They should be greater than or equal to 
the following values in both adjacent one-third-octave bands to be considered tonal: 

 15dB in low-frequency one-third-octave bands(25Hz to 125Hz);
 8dB in middle-frequency bands (160Hz to 400Hz) and;
 5dB in high-frequency bands (500Hz to 10,000Hz).

Table 2: Environmental Noise Parameters
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Section 3 Noise Monitoring Results
3.1 Noise Sensitive Locations 

As part of the noise survey, 4 No. NSL’s were selected. The location of the NSL’s are illustrated on the 
map in Appendix A. The NSL monitoring was undertaken at the four locations for 3 No. consecutive 30-
minute sample periods during the day, 1 No. 30 minute period during the evening and 2 No. consecutive 
15-minute sample periods during the night. The results from the NSL’s are provided in Table 4 & 5 below 
and the 1/3 Octave Band Analysis Results can be reviewed in Appendix C.

3.3.1 NSL1 Monitoring Results 

NSL1 (Grid Ref: E267474, N344817) is situated along the N2 at the entrance to a domestic residences 
c.150m northwest of the Silver Hill Foods boundary.

Monitoring 
Location 

Monitoring 
period

Tonal/ 
Impulsive

L(A)eq L(A)10 L(A)90 Comments

10:55- 
11:25 No 76.1 81.2 47.3 Dominant noise from traffic passing on the 

N2 road. 
11:25- 
11:55 No 75.8 80.7 43.7 Dominant noise from traffic passing on the 

N2 road. 
11:55- 
12:25 No 75.9 80.8 43.8

Arithmetic Average of LAF90 (dB) 47.3

 NSL1 Day

Daytime Criterion, dB LAr,T 55

Dominant noise from traffic passing on the 
N2 road. 

20:45-
21:15 No 75.6 80.7 49.5

LAF90 (dB) 49.5
NSL 1 
Evening

Evening time Criterion, dB LAr,T 50

Dominant noise from traffic passing on the 
N2 road.

00.43-
00.58 No 68.0 64.6 37.0 Dominant noise from traffic passing on the 

N2 road. 
00.58- 
01.12 No 68.7 58.6 34.3

Arithmetic Average of LAF90 (dB) 35.7

NSL1 
Night

Night-time Criterion, dB LAr,T 45

Dominant noise from traffic passing on the 
N2 road. 

Name Ian Douglas
Position Environmental ConsultantReported 

by: Signed

Table 4: NSL 1 monitoring results 13–14 of August 2020

The daytime, evening and night-time noise results at NSL1 are compliant given that the L(A)90 results 
(without intermittent public road traffic noise) adhere to the daytime limit of 55dB, evening limit of 50dB 
and night-time limit of 45dB. 
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3.3.2 NSL2 Monitoring Results
NSL2 (Grid Ref: E267761, N344327) is located along the N2 road at the entrance to a derelict cottage 

and on the edge of Emyvale village, c.315m southeast of the Silver Hill Foods boundary.

Monitoring 
Location 

Monitoring 
period

Tonal/ 
Impulsive

L(A)eq L(A)10 L(A)90 Comments

12:42- 
13:12 No 59.1 63.1 47.0 Dominant noise from traffic passing on 

the N2 road.

13:12- 
13:42 No 61.0 63.4 46.6 Dominant noise from traffic passing on 

the N2 road.
13:42- 
14:12 No 59.6 63.5 52.9

Arithmetic Average of LAF90 (dB) 46.3

 NSL2 Day

Daytime Criterion, dB LAr,T 55

Dominant noise from traffic passing on 
the N2 road.

20:13-
20:33 No 69.3 73.5 52.3

Arithmetic Average of LAF90 (dB) 52.3
NSL 2 
Evening

Evening time Criterion, dB LAr,T 50

Dominant noise from traffic passing on 
the N2 road.

00.10-
00.25 No 65.8 68.3 28.6 Dominant noise from traffic passing on 

the N2 road. 
00.25- 
00.40 No 63.1 66 25.5

Arithmetic Average of LAF90 (dB) 27.1
NSL 2 Night

Night-time Criterion, dB LAr,T 45

Dominant noise from traffic passing on 
the N2 road.

Name Ian Douglas
Position Environmental ConsultantReported by:

Signed

Table 5: NSL 2 monitoring results 13–14 of August 2020

The daytime and night-time noise results at NSL 2 are compliant given that the L(A)90 results (without 

intermittent public road traffic noise) adhere to the daytime limit of 55dB and night-time limit of 45dB. The 

evening time results at NSL2 had a reading of 52.3dB which exceeded the evening time limit of 50dB, 

however this was due to road traffic and no sound for Silver Hill Duck was observed at this NSL.
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3.3.1 NSL3 Monitoring Results 

NSL3 (Grid Ref: E268165, N344410) is situated within an agricultural field, just off the Mullan Road and 
beside 3No. private dwellings, c.430m south of the Silver Hill Foods boundary. 

Monitoring 
Location 

Monitoring 
period

Tonal/ 
Impulsive

L(A)eq L(A)10 L(A)90 Comments

15:02- 
15:32 No 40.4 42.2 32.7 Dominant noise from tractors gathering 

bales in a nearby field. 
15:32- 
16:02 No 42.9 42.9 32.2 Dominant noise from tractors gathering 

bales in a nearby field.
16:02- 
16:32 No 40.8 43.5 34.0

Arithmetic Average of LAeq (dB) 41.4

 NSL1 Day

Daytime Criterion, dB LAr,T 55

Dominant noise from tractors gathering 
bales in a nearby field.

19:36-
20:06 No 37.2 38.7 28.1

LAeq (dB) 37.2
NSL 1 
Evening

Evening time Criterion, dB LAr,T 50

Dominant noise from trees blowing and 
traffic in the distance.

23.33-
23.48 No 29.5 30.9 25.9 Dominant noise from trees blowing and 

traffic in the distance.
23.48- 
00.03 No 29.0 31.1 25.0

Arithmetic Average of LAeq (dB) 29.2
NSL1 Night

Night-time Criterion, dB LAr,T 45

Dominant noise from trees blowing and 
traffic in the distance.

Name Ian Douglas
Position Environmental ConsultantReported by:

Signed

Table 6: NSL 3 monitoring results 13–14 of August 2020

The daytime, evening and night-time noise results at NSL3 are compliant given that the L(A)eq results 
adhere to the daytime limit of 55dB, evening limit of 50dB and night-time limit of 45dB. 
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3.3.1 NSL4 Monitoring Results 

NSL4 (Grid Ref: E268226, N344774) is situated in an agricultural field at the rear of an agricultural yard, 
c.320m east of the Silver Hill Foods boundary. 

Monitoring 
Location 

Monitoring 
period

Tonal/ 
Impulsive

L(A)eq L(A)10 L(A)90 Comments

16:38- 
17:08 No 38.3 39.7 29.7 Dominant noise from tractors in the 

yard.
17:08- 
17:38 No 35.7 38 30.1 Dominant noise from tractors in the 

yard.
17:38- 
18:08 No 37.2 76.6 32.3

Arithmetic Average of LAeq (dB) 37.0

 NSL1 Day

Daytime Criterion, dB LAr,T 55

Dominant noise from tractors in the 
yard.

19:00-
19:30 No 39.0 40.8 33.0

LAeq (dB) 39.0
NSL 1 
Evening

Evening time Criterion, dB LAr,T 50

Dominant noise from trees blowing and 
traffic in the distance.

23.00-
23.15 No 33.3 33.3 26.4 Dominant noise from trees blowing and 

traffic in the distance.
23.15- 
23.30 No 34.0 32.7 25.2

Arithmetic Average of LAeq (dB) 33.7
NSL1 Night

Night-time Criterion, dB LAr,T 45

Dominant noise from trees blowing and 
traffic in the distance.

Name Ian Douglas
Position Environmental ConsultantReported by:

Signed

Table 7: NSL 4 monitoring results 13–14 of August 2020

The daytime, evening and night-time noise results at NSL4 are compliant given that the L(A)eq results 
adhere to the daytime limit of 55dB, evening limit of 50dB and night-time limit of 45dB. 
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Section 4 Conclusion  
Day, Evening and Night noise measurements were recorded at 4 No. Noise Sensitive Locations (NSL’s) at 

Silver Hill Foods. Due to the fact that NSL1 & NSL2 are both located along the N2 road, the L(A)90 results 
were used, as this factors out the intermittent public road traffic noise. The LAeq results were used for 

NSL3 and NSL4 as the road traffic did not interfere with these results. The daytime LA90 recorded at the 

NSL1 & NSL2 and the daytime LAeq recorded at NSL3 & NSL4 adhered to the daytime emission limit of 

55dB(A). 

The evening time LA90 results recorded at NSL1 and the evening time LAeq results recorded at NSL3 & 

NSL4 adhere to the evening time emission limit of 50dB(A), however the LA90 result at NSL2 was 52.3dB 

and therefore exceeded the evening time limit of 50dB, however this was resulting from a busy period on 

the N2 road and had no interference originating from Silver Hill Foods.

The night-time LA90 results recorded at NSL1 & NSL2 and the LAeq results recorded at NSL3 & NSL4 

adhered to the night-time emission limit of 45dB(A). 

No tonal or impulsive noises were recorded during the day, evening or night-time surveys. 

        
Ian Douglas BSc MSc 
Environmental Consultant
Rowan Engineering Consultants 



10 | P a g e

Appendix A: Noise Monitoring Locations

 

NSL 1

NSL 2

NSL 3

NSL 4
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Appendix B: Calibration Certificates
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Appendix C: 1/3 Octave Band Analysis Results at NSL1

 Date: 13/08/2020 NSL1 Day NSL1 Day NSL1 Day NSL1 Evening NSL1 Night NSL1 Night
Time: 10:55-11:25 11:25-11:55 11:55-12:25 20:45-21:15 00:42-00:57 00:57-01:12
Frequency [Hz] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB]
25 18.14 20.29 20.42 14.91 12.14 9.94
31.5 24.06 24.92 25.05 20.46 14.34 16.46
40 29.38 32.02 32.15 25.7 18.81 20.72
50 36.46 41.44 41.57 34.39 29.08 27.44
63 42.21 41.71 41.84 40.47 32.8 37.65
80 44.04 44.86 44.99 38.76 33.04 34.93
100 44.31 44.84 44.97 40.53 42.94 40.46
125 46.59 46.84 46.97 48.88 40.95 44.23
160 49.3 49.87 50 47.71 40.44 45.34
200 53.13 52.93 53.06 51.2 44.88 47.85
250 54.93 54.42 54.55 54.39 47.43 48.7
315 57.35 56.95 57.08 55.61 48.18 52.19
400 60.54 60.69 60.82 58.14 52 55.81
500 64.9 64.41 64.54 61.98 56.01 59.42
630 67.84 67.44 67.57 65.59 58.89 62.4
800 69.79 69.48 69.61 69.46 61.7 61.74
1,000 70.1 69.91 70.04 70.46 62.12 60.77
1,250 67.01 66.56 66.69 67.22 58.99 58.03
1,600 64.41 63.8 63.93 64.16 56.58 55.39
2,000 61.28 60.69 60.82 60.96 54.46 53.49
2,500 57.87 57.38 57.51 56.99 50.84 51.09
3,150 55.48 54.98 55.11 54.62 48.19 49.22
4,000 52.75 52.32 52.45 51.15 46 47.97
5,000 49.9 49.44 49.57 47.66 42.55 45.31
6,300 46.27 46.5 46.63 44.56 39.04 42.33
8,000 42.6 43.84 43.97 40.67 35.95 37.74
10,000 38.94 42.01 42.14 36.99 32.8 37.95
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Appendix C: 1/3 Octave Band Analysis Results at NSL2

 Date: 13/08/2020 NSL2 Day NSL2 Day NSL2 Day NSL2 Evening NSL2 Night NSL2 Night
Time: 12:42-13:12 13:12-13:42 13:42-14:12 20:13-20:43 00:10-00:25 00:25-23:40
Frequency [Hz] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB]
25 14.34 13.54 13.14 13.94 11.25 11.28
31.5 19.57 18.61 18.89 21.77 16.89 19.08
40 28.66 25.98 25.11 31.16 34.69 26.44
50 33.85 33.78 33.64 39.59 30.67 42
63 37.17 38.06 34.75 37.75 38.13 36.84
80 36.42 35.33 34.71 39 35.01 34.89
100 40.33 38.63 40.01 43.5 48.29 36.6
125 37.32 39.38 37.91 42.71 41.62 40.26
160 39.57 42.92 39.74 45.41 42.58 49.72
200 40.83 43.4 41.1 50.08 49.23 44.47
250 42.51 44.41 42.95 52.02 49.29 47.07
315 44.93 45.49 43.97 52.89 50.23 48.19
400 45.9 47.38 46.1 54.66 53.86 48.61
500 48.41 49.6 49.28 57.45 56.5 51.97
630 49.96 51.35 50.71 59.56 57.21 53.58
800 51.82 52.89 52.66 62.19 58.19 55.1
1,000 52.23 53.61 52.8 63.27 58.12 56.06
1,250 50.02 51.81 50.65 61.01 56.29 54.49
1,600 47.06 51.18 47.7 58.63 54.03 52.58
2,000 44.15 48.15 44.57 55.86 51.77 50.04
2,500 40.92 45.64 41.06 51.67 47.95 45.94
3,150 39.1 43.67 38.92 49.2 45.6 43.03
4,000 36.93 43.81 37.24 45.74 42.4 39.7
5,000 33.3 38.42 32.64 42.56 39.56 37.02
6,300 29.23 35.63 28.96 39.06 36.37 33.58
8,000 24.84 30.96 25.67 35.27 32.99 30.73
10,000 19.3 26.07 21.23 31.16 29.33 26.5
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Appendix C: 1/3 Octave Band Analysis Results at NSL3

 Date: 13/08/2020 NSL3 Day NSL3 Day NSL3 Day NSL3 Evening NSL3 Night NSL3 Night
Time: 15:02-15:32 15:32-16:02 16:02-16:32 19:36-20:06 23:33-23:4 23:48-00:03
Frequency [Hz] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB]
25 9.94 11.08 11.61 10 1.27 1.27
31.5 13.77 14.12 14.49 12.24 1.27 1.27
40 18.81 17.05 17.6 14.08 4.17 1.27
50 21.29 21.94 22.98 17.89 11.41 10.62
63 22.39 20.54 22.82 16.73 8.82 7.63
80 20.8 20.07 26.99 16.18 10.06 9.42
100 21.22 20.87 28.14 20.81 10.07 9.8
125 22.48 23.77 22.46 22.57 8.26 6.47
160 21.23 23.21 21.42 20.24 8.82 5.78
200 23.04 21.44 19 20.27 10.01 7.99
250 22.47 23.59 18.83 20.36 11.03 6.97
315 28.62 29.69 20.21 22.95 15.75 9.2
400 27.17 32.98 23.36 22.83 14.34 12.64
500 27.2 35.08 26.43 23.72 16.75 14.78
630 29.63 34.57 28.93 23.08 19.27 17.77
800 30.87 31.12 31.21 25.05 22.49 22.19
1,000 32.2 32.35 32.56 26.52 24.05 23.4
1,250 31.08 31.28 32.3 26.4 19.23 18.86
1,600 29.25 30.67 31.21 26.7 16.33 15.54
2,000 27.21 28.83 28.54 28.67 14.03 13.32
2,500 25 27.19 26.57 28.46 11.7 11.02
3,150 25 25.83 25.97 23.03 10.39 17.86
4,000 25.52 24.78 26.18 20.39 9.25 11.05
5,000 23.54 23.93 25.03 19.46 7.7 6.88
6,300 22.91 28.44 21.01 18.87 5.24 2.88
8,000 20.66 30.19 16.99 18.23 3.47 2.32
10,000 9.52 13.88 10.51 11.68 1.48 1.27
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Appendix C: 1/3 Octave Band Analysis Results at NSL4

 Date: 13/08/2020 NSL4 Day NSL4 Day NSL4 Day NSL4 Evening NSL4 Night NSL4 Night
Time: 16:38-17:08 17:08-17:38 17:38-18:08 19:00-19:30 23:00-23:15 23:15-23:30
Frequency [Hz] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB] LAeq [dB]
25 7.35 10.33 10.46 10.22 1.27 2.31
31.5 10.3 12.47 12.76 12.4 1.27 2.87
40 12.99 14.64 14.82 14.4 4.17 4.47
50 17.96 18.19 18.05 17.71 14.46 15.23
63 18.45 17.46 18.16 16.76 13.24 12.59
80 17.67 19.8 24.47 25.21 10.53 14.05
100 17.28 19.28 18.98 18.77 12.72 15.96
125 19.12 16.43 19.86 19.5 11.45 15.97
160 19.34 17.07 20.74 23.06 12.73 14.68
200 16.34 16.06 18.69 26.9 16.55 19.57
250 18.43 16.34 19.45 26.84 17.18 20.07
315 19.49 18.1 20.97 25.06 16.56 21.21
400 19.72 20.78 22.53 24.46 17.48 19.8
500 21.12 23.41 24.76 24.48 20.03 20.89
630 22.25 24.25 25.09 25.5 22.11 22.74
800 23.91 25.43 26.08 27.39 23.58 24.79
1,000 24.74 25.8 27.01 28.25 24.02 25.38
1,250 24.6 24.74 26.92 29.12 22.57 24.81
1,600 24.19 23.49 26.62 28.73 21.28 24.01
2,000 23.04 22.72 25.12 27.46 22.96 21.41
2,500 22.14 22.94 24.33 26.7 20.82 20.91
3,150 29.75 23.67 23.48 25.09 18.63 19.89
4,000 32.11 24.44 23.03 26.27 19.81 16.51
5,000 29.95 20.52 20.82 23.14 20.41 14.3
6,300 26.46 22.05 24.69 21.54 22.8 11.17
8,000 24.86 21.44 22.31 20.33 15.3 7.35
10,000 9.67 9.08 11.45 13.62 6.38 4.12



Appendix 6.1: Rowan Hydrogeology Report – Pilot Drip 
Irrigation (2022) (including all previous hydro related 
reports)    



Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              i | P a g e  

 
 
 
 
 
 
 
 
 
 
 
 
 

Drip Irrigation Pilot Project – Updated 
Hydrogeological Assessment Report  
 
 
 
 
 
 
 
 
 
Client: Silver Hill Foods Unlimited  
Site: Hillcrest, Emyvale, County Monaghan. 
Date: June 2022 
  



Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              i | P a g e  

This page is intentionally left blank.



Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              ii | P a g e  
 

Report Sign Off   

 

REVISION DATE ORIGNATOR REVIEWER 

Rev 1 26/06/2022 TIERNAN KEANE  ELAINE GIBSON 

Rev 2 07/07/2022 TIERNAN KEANE ELAINE GIBSON 

REV 3 17/07/2022 TIERNAN KEANE ELAINE GIBSON 

PROJECT REFERENCE: SIL0002-5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
IMPORTANT NOTICE 
Whilst Rowan Engineering Consultants have taken reasonable steps to ensure that the information contained within this 
document is correct, you should be aware that the information contained within it may be incomplete, inaccurate or may 
have become out of date.  The findings and recommendations contained in this report are based in part upon information 
provided by third parties, and whilst Rowan Engineering Consultants have no reason to doubt the accuracy and that it has 
been provided in full from those it was obtained from, the items relied on have not been verified. No responsibility can be 
accepted for errors within third party items presented in this report. Accordingly Rowan Engineering Consultants, make no 
warranties or representations of any kind as to the content of this document or its accuracy and accept no liability whatsoever 
for the same including for errors or omissions in it.  Any person makes use of this report at their own risk and it is 
recommended that they seek professional advice from their own advisor whenever appropriate. None of the above 
mentioned persons shall be liable whether in contract, tort (including negligence) or breach of statutory duty or otherwise 
for any loss or damage suffered as a result of any use of [the contents of this document] including direct loss, business 
interruption, loss of production, profits, contracts, goodwill or anticipated savings, loss arising from third party claims or any 
indirect or consequential loss (whether or not foreseeable).  However, nothing in this disclaimer shall exclude or limit liability 
for death or personal injury resulting from the proven negligence of any person mentioned above or for fraud or any other 
liability which may not be limited or excluded by law. 



Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              iii | P a g e  
 

Table of Contents 
 

Report Sign Off ............................................................................................................................... ii 

Table of Contents .......................................................................................................................... iii 

Executive Summary ....................................................................................................................... v 

1. Introduction ................................................................................................................. 1 

1.1 Project Background ........................................................................................................................... 1 
1.2 Project Objectives .............................................................................................................................. 2 
1.3 Project Scope..................................................................................................................................... 2 
1.4 Project Methodology .......................................................................................................................... 3 

2 Environmental Setting ................................................................................................ 4 

2.1 Site Location and Description ............................................................................................................ 4 
2.2 Geology and Hydrogeology ............................................................................................................... 5 
2.3 Other Geological Aspects .................................................................................................................. 6 
2.4 Groundwater Quality .......................................................................................................................... 7 
2.5 Surface Water Quality ...................................................................................................................... 10 
2.6 Flooding ........................................................................................................................................... 15 

3 Previous Hydrogeological Reports Summary ......................................................... 17 

4 Initial Conceptual Site Model .................................................................................... 20 

5 Propsoed Drip Irrigation Project Overview .............................................................. 21 

5.1 The Drip Irrigation System ............................................................................................................... 22 
5.2 System Specifications ...................................................................................................................... 23 
5.3 The Drip Irrigation Pilot System ....................................................................................................... 24 

6 Pilot Monitoring Methodology .................................................................................. 26 

6.1 Source Characterisation .................................................................................................................. 26 
6.2 Pathway Assessment ...................................................................................................................... 28 
6.3 Receptor Assessment ...................................................................................................................... 29 

7 Pilot Results .............................................................................................................. 32 

7.1 Source Characterisation .................................................................................................................. 32 
7.2 Pathway Assessment ...................................................................................................................... 33 

7.2.1 Groundwater Monitoring Well Results ...................................................................................................... 33 
7.2.2 Barometric Data Logger Results ................................................................................................................. 35 
7.2.3 Drip Irrigation Monitoring System ............................................................................................................. 39 
7.2.4 Daily Visual Inspections .............................................................................................................................. 39 

7.3 Receptor Assessment ...................................................................................................................... 39 
7.3.1 Surface Water Sampling Results ................................................................................................................ 39 
7.3.2 Groundwater Aquifer (Onsite Abstraction Wells)....................................................................................... 45 

8 Discusion ................................................................................................................... 48 

9 Updated Conceptual Site Model ............................................................................... 49 

10 Conclusions ............................................................................................................... 50 

11 References ................................................................................................................. 52 

Appendix A:  Nutrient Management Plan .................................................................................... 53 

Appendix B:  Site Figures ............................................................................................................ 54 

Appendix C:  Borehole Logs ........................................................................................................ 55 

Appendix D:  Previous Reports ................................................................................................... 56 



Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              iv | P a g e  
 

Appendix E:  Sludge Press Spec ................................................................................................. 57 

Appendix F:  Labouratory Certificates ........................................................................................ 58 

Appendix G:  Detailed Drip Irrigation Montoring System Results ............................................. 59 

 
 
 

  



Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              v | P a g e  
 

Executive Summary   

Project Objective 
Rowan Engineering Consultants Ltd. (Rowan) were contracted by Silver Hill Foods to produce an updated 
Hydrogeological Assessment Report to assess a drip irrigation pilot scheme at their site at Hillcrest, Emyvale, 
County Monaghan. The project objective was to evaluate an alternative means of discharging treated process 
effluent from the facility’s onsite wastewater treatment plant due to a possible lack of assimilative capacity in 
the unnamed stream currently receiving the effluent. Drip irrigation has been identified by Silver Hill Foods as 
a viable solution of discharging treated process effluent from the facility.  

Summary of Conclusions 

With regard to the project objective to meet the requirements of Condition 6.23.1 within the sites 
current P0422-03 industrial emissions licence the report has assessed and met the objectives as 
follows:  

Objective I of the Drip Irrigation Pilot for the P0422-03 licence:  

“Evaluation of the suitability of upgradient and downgradient monitoring points and where 
necessary installation of new monitoring points to assess cumulative impacts.” 

Objective I Deliverable: 

Surface and groundwater monitoring points were assessed for suitability and additional 
groundwater monitoring well MGW1 installed. Moisture monitoring probes MMP1 and MMP2 were 
also installed. Surface water sampling points MP1, MP3 and MP4 were deemed appropriate to 
assess cumulative impacts as discussed in detail in Section 6. As previously discussed with the 
EPA MP2 was not deemed suitable however results have been included in this report for 
completeness.  
 
Objective II of the Drip Irrigation Pilot for the P0422-03 licence:  

“Review the conceptual site model to provide a more detailed representation of conditions at the 
site, including the gleyed areas and the perched watertables in the subsoil.” 

Objective II Deliverable: 

The following three sources of data provides assessment of effect of the drip irrigation system on 
the pilot field and gelyed areas and perched water table:   

• The site CSM was reviewed and MGW1S was installed to assess perched water 
concentrations. A groundwater level data logger was installed within MGW1S to assess the 
effect of the discharge effluent on perched groundwater levels. As presented and discussed 
in Section 7.2 no effect was observed during the pilot.  

• Moisture probes were also installed as part of the drip irrigation monitoring system and data 
assessed as presented in Section 7.2. The moisture probes continually reported downward 
movement of the effluent dispersed via the drip irrigation system.  

• A visual inspection of pilot field for waterlogged conditions was completed daily (with 
photographs as presented within Appendix F) and ponding was observed on 4 days only. 
Discharge to these areas was ceased and ponding was observed to dissipate within 24 
hours.  

 
Objective III of the Drip Irrigation Pilot for the P0422-03 licence:  

“Determine compliance of proposed drip irrigation system with the European Communities 
Environmental Objectives (Groundwater) Regulations 2010 (SI. No 9 of 2010) as amended and the 
European Communities Environmental Objectives (Surface Water) Regulations 2009 (Sl. No. 272 of 
2009).” 
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Objective III Deliverable: 

Groundwater and Surface Water monitoring results were compared against the Groundwater and 
Surface Water regulations as presented and discussed in Section 7.3. No sharp or continuous 
increase in ground or surface water concentrations was observed with the commencement of the 
drip irrigation pilot. 
 

Objective IV of the Drip Irrigation Pilot for the P0422-03 licence:  

“Demonstrate that the drip irrigation lands can percolate 900mm/yr of effective rainfall (treated 
effluent added to actual annual rainfall).” 

Objective IV Deliverable: 

The moisture probe data and lack of ponding observed throughout the pilot is evidence that the drip 
percolation lands can percolate at a rate of 900mm/yr. 
 
Objective V of the Drip Irrigation Pilot for the P0422-03 licence:  

“Incorporate previous assessments carried out including hydrogeological assessments, site 
investigations, and baseline report information.” 

Objective V Deliverable: 

A summary of previous assessments is presented within Section 3 of this report and information 
incorporated throughout the report as referenced.  

 
The SI No.113 of 2022 European Union Regulations on Good Agricultural Practices for the Protection 

of Water) has also been considered. A Nutrient Management Plan specific to the drip irrigation pilot 

project was also prepared for the project and is presented within Appendix A. 
 

No complete source – pathway receptor linkages were identified during the pilot which indicates drip 

irrigation is a suitable alternative to discharging effluent to the unnamed stream onsite. 

 

In summary Silver Hill Foods have met all objectives that were laid out by the EPA for the Drip 

Irrigation Pilot and this is verified in detail in the ensuing report.  
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1. Introduction

1.1 Project Background 
Silver Hill Foods operates a poultry processing facility at the site. The facility operates under an 

Industrial Emissions (IE) licence (register number P0422-03), which was granted by the 

Environmental Protection Agency (EPA) in March 2021. Process effluent from the facility is treated in 

an on-site waste water treatment plant. Effluent from the waste water treatment plant currently 

discharges to an unnamed stream located in the northern area of the facility. This unnamed 

stream discharges to the Corlattallan Stream (as referred to in all previous reports, now named 

Knockakirwan on EPA mapping) approximately 1.2 km northeast of the facility and the Corlattallan 

Stream in turn discharges to the River Blackwater approximately 5.6 km northeast of the facility. 

Figure 1-1 below shows a summary of these locations.  

Figure 1-1: Site Context 

Receiving 
Watercourse, 
Unnamed stream. 

Silver Hill Site 
 

Effluent Discharge Location 

Corlattallan /  
Knockakirwan 
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Due to a possible lack of assimilative capacity in the unnamed stream and in the Corlattallan Stream 

the EPA requested discharge of the treated effluent to stream to cease by March 2023. Drip irrigation 

has been identified by Silver Hill Foods as the most viable alternative option.  

A drip irrigation pilot scheme was agreed with the EPA as outlined in the site current EPA licence 

P0422-03.  

This report details the findings of the drip irrigation pilot which took place from August 2021 to May 

2022.  

1.2 Project Objectives  
The objective of this report is to meet the requirements of Condition 6.23.1 within the sites current 

P0422-03 licence: 

6.23.1 The licensee shall arrange for the completion, by an independent and appropriately qualified 
consultant, of a review and update of the hydrogeological assessment within three months of the 
completion of the pilot project to include the following: 
 

(i) Evaluation of the suitability of upgradient and downgradient monitoring points and where 
necessary installation of new monitoring points to assess cumulative impacts. 
 
(ii) Review the conceptual site model to provide a more detailed representation of conditions at 
the site, including the gleyed areas and the perched watertables in the subsoil. 
 
(iii) Determine compliance of proposed drip irrigation system with the European Communities 
Environmental Objectives (Groundwater) Regulations 2010 (SJ.No 9 of 2010) as amended and 
the European Communities Environmental Objectives (Surface Water) Regulations 2009 (Sl. No. 
272 of 2009). 
 
(iv) Demonstrate that the drip irrigation lands can percolate 900mm/yr of effective rainfall (treated 
effluent added to actual annual rainfall). 
 
(v) Incorporate previous assessments carried out including hydrogeological assessments, site 
investigations, and baseline report information. 
 

1.3 Project Scope  
The following scope of works was completed to meet the above objectives:  

 Sampling of groundwater and surface water prior to the drip irrigation commencing to form 

baseline data.  

 Installation of a shallow and deep groundwater monitoring well (MGW1S and MGW1D), 

 Drip irrigation system installed comprising control system, pumping unit, water meter, filtration 

unit, backflush valve, effluent holding tank and control valves 

 Drip Irrigation monitoring system installed comprising moisture probes and inspection well 

points, 

 Pressure loggers installed into the deep and shallow groundwater wells to monitor 

groundwater levels during the pilot and correlate fluctuations to volume of treated effluent 

discharged to the pilot field,  

 Groundwater and surface water sampling monthly throughout the pilot 

 Daily visual inspection of the drip irrigation lands with a logs and photograph recorded.   

 Preparation of this updated hydrological assessment report.  
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1.4 Project Methodology 
The EPA (2011) Guidance on the Authorisations of Discharges to Groundwater document is the most 

relevant and appropriate document to follow when assessing the effect of the pilot drip irrigation 

project on the surrounding environment.  In line with it, the EPAs (2013) Management of 

Contaminated Land & Groundwater at EPA Licensed Sites and with groundwater protection schemes 

in Ireland a source-pathway-receptor (S-P-R) model has been used to assess the risks to the 

environment from the drip irrigation system. 
 

The assessment of impacts to the environment has been risk based and focused on potential 

complete S-P-R linkages resulting in impacts to surrounding receptors.   

 

As per the EPA (2011) when examining SPR linkages, the main questions to be answered are: 

• Source characterisation – how significant is the potential discharge (input)?  

• Pathways analysis – how and where would a pollutant flow, and to what extent would the 

pollutant be expected to attenuate? Is there a hydrological link that can deliver a pollutant to 

a nearby receptor?  

• Receptor identification – who or what would potentially be affected? 

 

 
Figure 1-2: Example Conceptual Site Model showing source, pathways and receptors 

 

This report and the assessment of the drip irrigation pilot in general has followed this methodology of 

complete SPR linkages to assess risk to the environment.  

  

The SI No.113 of 2022 European Union Regulations on Good Agricultural Practices for the Protection 

of Water) has also been considered. A Nutrient Management Plan specific to the drip irrigation pilot 

project was also prepared for the project and is presented within Appendix A. 
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2 Environmental Setting   

2.1 Site Location and Description 
Table 1. Subject Site Location and Description 

Aspect Findings 

Site Name, 
Address and 
Description 

The Silver Hills Foods facility is located in a rural area of Co. Monaghan on the 
northern outskirts of the town of Emyvale. The N2 Dublin to Derry Road runs 
approximately north-south adjacent to the western boundary of the site. The main 
production area is occupied mainly by buildings and internal roadways. The 
wastewater treatment plant and a slurry storage tank are located in a low-lying area 
north-east of the main production area. To the east, south and west of the site are 
areas of pasture. To the north of the site is an area of scrub beyond which is pasture. 
Much of the pasture that borders the site is owned by Silver Hill Foods.  

Zoning 
Within the Monaghan County Development Plan 2019-2025, the subject site is 
situated within lands that are designated as Zone G3 - Conservation, amenity or 
buffer space, corridor/belt, landscape protection.  

Current 
Adjacent Land-
Uses  

North  

Sparsely populated once off residential dwellings are situated 
immediately northwest of the subject site located along the N2 national 
primary road. The closest dwelling to the site is located c.215m 
northwest. Other residential dwellings are noted located c.284m, c.324m 
and c.386m northwest. Additional once off housing containing adjoining 
farmyards are located at greater distances c.602m north and c.885m 
northeast. The majority of the region is composed of agricultural 
grassland.      

South 

The village of Emyvale is located immediately south of the subject site 
with the closest outskirts of the village located c.350m south. The village 
contains a large proportion of clustered residential dwellings in built up 
residential areas. Other land uses noted in the village include large 
industrial/agricultural buildings and recreational park and playground 
areas. The majority of the region is built up or semi-urban in nature.      

East 

Sparsely populated once off residential dwellings containing adjoining 
farmyards are situated to the east of the subject site located off the 
Mullan road. The closest dwelling to the site is located c.690m east. 
Additional once off housing located at greater distances can be found 
c.698, c.768m and c.1,108m east. Emy Lough is situated c.1,340m east. 
The majority of the region is composed of agricultural grassland.       

West 

The vast majority of the land located west of the subject site is composed 
of agricultural grassland with some smaller localised areas of scrubland. 
Very few once off residential dwellings are situated here, the closest 
being c.905m west. The N2 national primary road runs along the western 
boundary of the site.      

Location maps for the subject site are included in Appendix B. 
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2.2 Geology and Hydrogeology 
Table 2.  Subject Site Geology and Hydrogeology  

Aspect Findings 

Soils, 
Subsoils and 
Bedrock 

According to the Geological Survey of Ireland (GSI) data viewer, topsoil underlying 
the subject site is classified as made ground, the topsoil type underlying the 
agricultural grasslands bordering the site is described as fine loamy drift with 
siliceous stones. The subsoil is classified as till derived from Devonian and 
Carboniferous sandstones. Bedrock beneath the site is composed of the localised 
Carrickaness Sandstone Formation.  

Aquifer 
Classification  

The GSI national aquifer map of Ireland indicates the subject site is underlain with 
a locally Important Aquifer (Lm) - Bedrock which is Generally Moderately 
Productive. The groundwater is within the Aughnacloy WFD Groundwater Body 
classified as a productive fissured bedrock.  

Groundwater 
Vulnerability  

All of the site has a groundwater vulnerability classified as Low, indicating a soil and 
subsoil thickness of >10m. 

Source 
Protection 
Zones and 
Wells 

The GSI data viewer indicates that the subject site is not located within a source 
protection zone and there are no source protection zones within 5km. The closest 
source protection zone is the SO Monaghan PWS c.6.9km south. A number of 
groundwater wells (boreholes) occur within c.450m south and west of the site (Ref. 
2633NWW154, Ref. 2633NWW155, Ref. 2633NWW217, Ref. 2633NWW104, Ref. 
2633NWW102, Ref. 2633NWW103, Ref. 2633NWW105 and Ref. 2633NWW214).  

Water Bodies 

The site is located in the Neagh Bann River Basin District, within the Lough Neagh 
& Lower Bann WFD catchment. According to the EPA GIS map viewer, a number 
of water bodies occur in close proximity to the subject site. The closest water body 
is Buck Lough c.290m southwest of the site. Other water bodies include Emylough 
stream c.565m southeast, Killybressal stream c.544m west, Corlattallan stream / 
Knockakirwan stream c.808m north and the Mountain Water River which runs 
through the village of Emyvale c.820m south. The most predominant and widely 
known water body feature of the region is Emy Lough, situated c.1,340m east of 
the subject site. Groundwater flow at the site is predicted to be towards the 
southeast.  

Ecological 
Sites 

The National Parks and Wildlife Service’s online map viewer was consulted, and 
two designated sites were identified within 15km of the subject property, which are 
listed below: 

Name Designation Site Code Distance from Site 

Slieve Beagh Special Protection Area 
(SPA) 004167 c.11.2km west 

Eshbrack Bog Natural Heritage Area 
(NHA) 001603 c.12.4km west 

Geotechnical 
and Site 
Investigations 

Three abstraction bores are installed onsite (AGW1, AGW2, AGW3). One borehole 
log is available for AGW3 which is presented as an attachment with Appendix C. 
Depth to bedrock at this location was 90 ft (27m) and the driller logged the bedrock 
at this location as limestone. The static groundwater table was observed at a depth 
of 55 ft (17m). The depth of the well is stated to be 504 ft (154 m). Logs of the other 
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two abstraction bores are not available but static groundwater elevations across the 
three abstraction wells were observed to be in the range 44 – 50 m above Ordnance 
Datum (2011 data), i.e. 20 – 30 m below ground level. 

Publicly available information 
According to GSI Geotechnical data viewer, there have been no geotechnical 
investigations carried out at the subject site. The closet boreholes and trial pits to 
the site are located c.11.2km south of the site in Monaghan Town resulting from a 
number of projects including the redevelopment of the cattle mart into a 
supermarket in June 1995 (Report ID: 2623), a ground investigation for Monaghan 
Town sewerage scheme in April 2007 (Report ID: 6977) and a site investigation for 
a community care development in January 2008 (Report ID: 7394). See the table 
below from findings from some of the nearest boreholes to the subject site. 

Borehole BH100 (Report ID: 6977) Borehole BH4 (Report ID: 7394) 

Depth (m) Observations Depth (m) Observations 

0.20 – 0.80m Soft, brown, silt/clay 
with roots (subsoil). 0.20 – 0.50m 

Made ground 
(Comprised of clay 
fill). 

0.80 – 3.50m 

Medium dense, 
brown, fine to coarse 
sandy clayey gravel 
with some cobbles. 

0.50 – 1m Firm brown sandy 
gravelly clay. 

3.50 – 5.50m 

Dense, brown, fine to 
coarse sandy gravel 
with occasional 
cobbles. 

1 – 1.70m Firm grey sandy 
gravelly clay. 

5.50m End of borehole. 1.70 – 2.20m 
Orange brown sandy 
gravel (Possible 
gravelly sand). 

 - - 2.20 – 3.90m Grey slightly clayey 
sandy gravel. 

 - - 3.90 – 5.10m Stiff grey gravelly 
clay. 

 - - 5.10 – 5.30m Angular cobbles and 
boulders. 

 - - 5.30 – 5.50m Obstruction. 

 - - 5.50m End of borehole. 

2.3 Other Geological Aspects  
Table 3.  Other geological aspects associated with the subject site 

Aspect Findings 

Historical Mines 
and Quarries 

A review of the EPA’s historical mine database indicates there were no historical 
mines or quarries at or adjacent to the subject site. 

GSI Landslides 

The GSI landslide database indicated that there were no landslides recorded at 
or within 1km of the subject site. The closest recorded landslides were located 
c.18.3km northwest of the subject site in Clogher, Co. Tyrone (Event ID: 
GSI_LS03-0030) GSI notes associated with this landslide state that the event 
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Aspect Findings 
date was 31/12/1911 and, c.25.9km southwest of the subject site in 
Carrowmaculla, Co. Fermanagh (Event ID: GSI_LS03-0072) GSI notes 
associated with this landslide state that the event date was 25/11/1979. 

Radiological 
Protection 
Institute of 
Ireland 

The Radiological Protection Institute of Ireland (RPII) radon map indicates the 
subject site is located within an area where less than 1% of homes in the area are 
affected by radon gas above the radon reference level of 200Bqm3. 

2.4 Groundwater Quality 
The Groundwater Body (GWB) underlying the site is the Aughnacloy Groundwater Body. Currently 

the EPA on-line mapping classifies the GWB as being ‘Not at risk’. The status of the GWB under the 

Water Framework Directive (WFD) for the period 2013-2018 was “Good” for Chemical, Overall and 

Quantitative status and it has a current risk score under the WFD scoring system of “Strongly 

expected to achieve good status”. 

 
Figure 2-1: Bedrock Aquifer Classification 
 
Groundwater Aquifer Vulnerability 
Aquifer vulnerability is a term used to represent the geological and hydrogeological characteristics 

that determine the ease with which the groundwater may be contaminated, generally by human 

activities.  

The GSI Interim Vulnerability Map (See Figure 7.5 below) presently classifies the aquifer in the area 

of the facility as predominantly Low (L) which indicates an overburden1 depth of c. 10m of low 

permeability till present.  

 
1 Overburden being the depth of soils/deposits overlying the aquifer 
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The groundwater vulnerability has localised areas of Moderate or High vulnerability, to the north of 

the site beyond the lagoon and surrounding the Buck lough. It ranges from Extreme (E) to Rock at or 

near surface or karst (X) to the east of the site. This corresponds to an area of high ground. 

 

 
Figure 2-2: Aquifer Classification / Groundwater Vulnerability Map  

Groundwater Quality and Supply Wells (Onsite Abstraction Wells) 

Three abstraction bores are installed onsite (AGW1, AGW2, AGW3). One borehole log is available 
for AGW3 which is presented in Appendix C. Depth to bedrock at this location was 90 ft (27m) and 
the driller logged the bedrock at this location as limestone. The static groundwater table was observed 
at a depth of 55 ft (17m). The depth of the well is stated to be 504 ft (154 m). Logs of the other two 
abstraction bores are not available but static groundwater elevations across the three abstraction 
wells were observed to be in the range 44 – 50 m above Ordnance Datum (2011 data), i.e. 20 – 30 
m below ground level. 

The onsite abstraction bores are monitored quarterly as part of the site current licence and results for 
2021 and 2022 results are presented and discussed within Section 6 of this report.   

Groundwater Quality and Supply Wells (Off-Site Wells) 

There are a number of wells generally for domestic and private use recorded by GSI within 1km of 

the facility. The wells recorded by the GSI in the area surrounding the site were generally installed 

within the underlying bedrock at depths ranging from 18.3m to 88m. The groundwater yield for these 

wells is recorded as mainly Excellent with some Poor and Moderate. 

Figure 2-3: GSI Groundwater Well SearchFigure 2-3 and Table 2-1 GSI Well Index Table from Well 

SearchTable 2-1 presents a summary of the groundwater wells included in the GSI well search for 

the general area surrounding the site and provides an indication of the yield estimate for each. It 
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should be noted that the GSI’s well records may not be complete and it is possible there are private 

wells in the area south-east of the site that are not included in the GSI’s records. 

 
Figure 2-3: GSI Groundwater Well Search 

Table 2-1 GSI Well Index Table from Well Search 

GSI Name Depth Depth to 
Rock 
Confidence 

Townland County Use Yield 
Class 

Yield 
m3/d 

2633NWW217 N/A N/A Annagh Monaghan Not Noted Not Noted Not 
Noted 

2633NWWW155 18.3 3.1 Killycooly Monaghan Not Noted Poor 32.7 

22633NWWW154 21.9 4.6 Corlattallan Monaghan Not Noted Poor 28 

22633NWWW102 68 15 Emyvale Monaghan Not Noted Excellent 648 

22633NWWW104 88 15 Emyvale Monaghan Not Noted Excellent 760 

22633NWWW103 80 6 Emyvale Monaghan Not Noted Excellent 518 

2633NWWW105 60 13 Emyvale Monaghan Not Noted Excellent 544 
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2633NWWW036 38 18 Annagh Monaghan Not Noted Poor 34.6 

2633NWWW043 29 8 Annagh Monaghan Not Noted Moderate 60.5 

2633NWW058 N/A N/A Dungillick Monaghan Not Noted Low 
Spring 8.6 

2.5 Surface Water Quality  
Effluent from the waste water treatment plant currently discharges to an unnamed stream located in 

the northern area of the facility. This unnamed stream discharges into the Corlattallan Stream 

approximately 1.2 km northeast of the facility and the Corlattallan Stream in turn discharges to the 

River Blackwater approximately 5.6 km northeast of the facility. The Ulster Blackwater continues on 

to enter Lough Neagh west of Derrywarragh Island.  

The River Blackwater is within the Blackwater sub-catchment of the Lough Neagh–Lower Bann 

Catchment as defined under the Water Framework Directive (WFD). The Mountain Water river flows 

into the sub-catchment south of Emyvale. See Figure 2-4 below for an overview of the sub-

catchments.  

 
Figure 2-4: Sub-catchments in the Blackwater Catchment Area, facility marked with the red star. 
 
Under the drainage layout for the site as shown in Figure 2-5, the centre and northern portions of the 

site drain to the unnamed stream and onward to the Corlattallan Stream (SW1, SW2 and SW3). SW4 

captures drainage from hardstand in the central portion of the site (previously growing sheds which 

have been demolished) and drains northwards entering the unnamed stream past MP3 and before 

MP4 (surface water sampling points as detailed on Figure 6.1). The southern portion of the site is 

drained via an unnamed stream and onward to Emy Lough (SW5). 
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Figure 2-5: Onsite Surface Water Drainage Map and IED licence monitoring points 
 
Under the WFD, all water bodies are required to meet “good status” by certain timeframes. The 

Directive runs in 6-year cycles with the first cycle running from 2009 - 2015, the second cycle from 

2016 - 2021 and the third cycle from 2022 - 2027. Ireland has now completed the second cycle of the 

WFD and therefore good status should have been achieved in all water bodies by the end of the 

cycle, i.e., 2021. The third cycle of the WFD has commenced in 2022 and runs until 2027.   

If a waterbody is unlikely to achieve this status, then it is deemed to be “At Risk”. The River Blackwater 

is currently classed as “Moderate Status” and deemed to be “At Risk” on the WFD Risk Code. 

Mountain Water downstream of Emyvale is classed as “Poor Status” and deemed to be “At Risk” of 

not achieving good status in the current WFD. Emy Lough is currently classed as “Moderate Status” 

and also deemed to be “at risk” on the WFD Risk Code and identified as a significant pressure in the 

catchment. It should be noted that the latest WFD Cycle 2 reports were last generated in November 

2018.  

 
Corlattallan Stream Assimilation Capacity Assessment 
Silver Hill Foods were advised by the EPA prior to the 2011 Industrial Emissions Application that they 

believed the unnamed stream into which the treated effluent is discharged did not have the capacity 

for the volume of effluent received.  

As a result, a waste assimilation capacity reports was produced to assess this (IE Water Consulting 
(2011), Assimilative Capacity Assessment Report, Silverhill Foods, Wastewater Effluent Discharge to 
Corlattallan Stream Emyvale, Co Monaghan attached in Appendix D and summarised in Table 3-1).  After 
lengthy discussions with the EPA the site elected to go with alternative disposal routes and it is 
proposed to dispose the wastewater produced by the site to land surrounding the site via drip 
irrigation.  
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Figure 2-6: View of Contributing Catchment into which Corlattallan Stream flows (site shown in red star) 

Corlattallan Stream Q-Value Assessments 

The EPA have not classified the ecological status of the Corlattallan Stream/ Knockakirwan Stream 

or the Blackwater Tributary (this lies within the UK therefore they would not be obliged to monitor 

this).  The Department of Agriculture, Environment and Rural Affairs in Northern Ireland have classed 

the ecological status of the River Blackwater as moderate.  Under the requirements of the Water 

Framework Directive, this is unsatisfactory and good status must be achieved 

In 2017, in order to gather a baseline ecological status (presented as a Q value) of the unnamed 

stream into the WWTP discharges effluent to, kick samples were taken from three points along the 

stream by Montgomery EHS and a Q-analysis was undertaken for these samples.  The results of this 

Q analysis were as follows: 

• Site 1 (at discharge) – Q2-3, poor ecological status 

• Site 2 (downstream of discharge) – Q2-3, poor ecological status 

• Site 3 – (upstream of confluence with Blackwater) – Q3, moderate ecological status.  

The sample points are shown in the Figure 2-7 below.  

Confluence of unnamed 
stream from site into 
Corlattallan (now 
named Knockakirwan 
on EPA mapping) 

Confluence into Ulster 
Blackwater  

River Catchment area 
in Blue.   
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Figure 2-7: Biological Sample points from water quality tests in 2017. 

Additional Q value assessment was also completed in 2020 as part of an Environmental Impact 

Assessment completed to support a review of the sites EPA IED licence (now on hold).  

The results of the Q value assessment for the upstream and downstream stations of the unnamed 

stream are presented in Table 8. A full list of the invertebrates recorded from both stations is 

presented in the EIAR (Rowan, 2020, EIAR Silver Hill Foods). 

Table 2-2: 2020 Q Value Assessment Results 
Station Location Q Value & Status 

1 Upstream Q3 - Moderate 

2 Downstream Q2-3 - Poor 

 

Station One – Unnamed Stream (Upstream of site) 

The sample was taken across the road from the Silver Hill foods site, before the stream is culverted 

under the N2.  The stream here is more akin to a drainage ditch and no suitable riffle habitats were 

present.  There was very little flow in the stream here and it has formed a small pool in the corner of 

the field.  There is a hedgerow along the eastern (roadside) bank of the stream whilst the western 

bank of the stream was fenced off from grazing livestock.  There was a high level of silt in the stream 

at this point.  

Macro-invertebrate biodiversity in the sample was very low, and the sample was dominated by diptern 

larvae from the Chironomidae family.  These comprised over 87% of the total faunal assemblage.  

Chironomidae larvae are Group C organisms, which mean that they are relatively tolerant of organic 

pollution.  Other Group C taxa included beetles from the Dytiscidae family.  The most sensitive Group 
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A and Group B taxa were absent from the sample.  Group D taxa are quite tolerant of pollution and 

these were present in small numbers.  They were represented by bivalves from the Sphaeriidae 

family.   

Overall, based on the presence and absence of the indicator taxa and the presence of Group C taxa 

in excessive numbers, a Q3 was assigned here.  This means that the stream at this point is of 

moderate ecological status and under the requirements of the Water Framework Directive, this is 

unsatisfactory.  

Station Two – Unnamed Stream (Downstream) 

Sample Two was taken within the site, just downstream of the primary discharge point.  The stream 

at this point is quite narrow, with a gravelly substrate, although the level of silt between the stones 

and gravel was quite high.  The western bank of the stream here consists of a treeline, and the eastern 

bank is open.   

Macro-invertebrate biodiversity in this sample was relatively low.  The most sensitive Group A and 

Group B taxa were absent from the sample.  Group C and Group D taxa were present in similar 

numbers.  The most common organism in the sample was the water louse Asellus aquaticus.  This 

Group D taxa is quite tolerant of pollution.  Asellus comprised 49% of the overall taxa (numerous) 

and it was the only Group D taxa present.  Group C were also numerous in the sample at 46% and 

taxa included Chironomidae larvae, Simuliidae larvae and beetles from the Dytiscidae family.  The 

most tolerant Group E taxa were also present in this sample in fair numbers.  This group are very 

tolerant.  Dipterns from the chironomous genus represented this group.   

Overall, based on the presence and absence of the indicator taxa and the presence of both Group C 

and D taxa in similar proportions, a Q2-3 was assigned here.  This is indicative of poor status and 

this result aligns with the previous baseline report that was carried out for this stream.   

From an analysis of both upstream and downstream samples, there is a difference in the ecological 

status of the unnamed stream at points upstream and downstream of the Silver Hills discharge.  This 

indicated that the discharge may be influencing the status of this stream.  It is also likely that 

generalised run-off from the carpark and surrounding site may be impacting the stream.   

The Ecological Impact Assessment Report for which the Q value assessment was completed as part 

of the EIAR concluded: 

With the recommended mitigation measures, it can be concluded that the proposed development at 

Silver Hill Foods in Emyvale, Co. Monaghan will have a neutral impact upon locally areas of 

biodiversity value.  Eliminating WWTP discharge into the unnamed Stream and providing silt and oil 

interceptors for surface water run-off into the stream will have a positive effect. 

 

The EIAR was prepared to assess the impact of the extension of the production facilities at 
site and did not include assessment of the drip irrigation pilot therefore the conclusion above 
although related is not directly comparable assessment of the drip irrigation pilot. 
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2.6 Flooding 
The Office of Public Works (OPW) Flood Maps and Catchment Flood Risk Assessment and 

Management (CFRAM) maps were consulted as part of the assessment. A review of historical flood 

records indicates there was a number of flood events recorded within 1km of the subject site.  

These events are summarised in the table below: 

Table 4. Summary of flood events recorded within the vicinity of the subject site. 

Name Details 
Distance from Subject 
Site 

Mountain Emyvale 1 
Recurring 

Recurring Flood the source is 

the Mountain Water River. 
c.971.4m south 

Mountain Emyvale 2 
Recurring 

Recurring Flood the source is 

the Mountain Water River. 
c.876.8m south 

 

 

Figure 2-8: Summary of historic flood events in the vicinity of the subject site (OPW Flood 
Maps) 
 

Recuring Flood Event  
Recuring Flood Event  

Site Location 
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Figure 2-9: Summary of fluvial flood events in the vicinity of the subject site (OPW Flood Maps) 
 

The Eastern CFRAM study commenced in June 2011 and ran until the end of 2016. The study 

involved detailed hydraulic modelling of rivers, their tributaries and tidal flooding to develop and 

implement flood risk management plans, where required. The OPW released the final Plans on the 

OPW’s Flood Maps (www.floodinfo.ie) website.  

Pluvial flooding is usually associated with high intensity rainfall and inadequate stormwater drainage 

systems. Pluvial flooding events are generally short-term and dissipate within hours of a rainfall event. 

Pluvial flooding was reviewed by the OPW during a National Preliminary Flood Risk Assessment 

(PFRA) study published in 2011. Data collected by the OPW from the PFRA study is presented on 

the Department of Housing, Planning, Community and Local Government’s (www.myplan.ie) website. 

According to the 2011 PFRA mapping, the subject site is not at risk of fluvial, pluvial or coastal 

flooding. According to the 2016 OPW Flood Maps, the subject site does not appear to be within an 

area at risk of fluvial, pluvial or coastal flooding.  

As both sets of flood mapping indicates that the subject site is not at risk of fluvial, pluvial or coastal 

flooding and the fact that the nearest historical flood event occurred c.876.8m away, the risk score is 

rated as Low Risk. 

Please note Rowan has not conducted a full Flood Risk Assessment and cannot provide 
further comment in relation to flood risk. 

Site Location 

Fluvial Flooding 
(Medium 
Probability) 

Fluvial Flooding 
(Low 
Probability) 
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3 Previous Hydrogeological Reports Summary  

Table 3-1: Previous Hydrogeological Reports Summary 

Report Summary  
IE Water Consulting (2011), 
Assimilative Capacity 
Assessment Report, 
Silverhill Foods, Wastewater 
Effluent Discharge to 
Corlattallan Stream 
Emyvale, Co Monaghan.  

Samples were taken from the unnamed stream and the 
Corlattallan Stream during September 2011 for hydro chemical 
analysis. The sample from the unnamed stream was taken 
downstream of the discharge point at a location on the stream just 
before it discharges to the Corlattallan Stream. Two samples were 
taken from the Corlattallan Stream: one upstream and one 
downstream of the confluence of the unnamed stream and the 
Corlattallan Stream. 
The report concluded; The Corlattallan Stream is currently 
assessed as being at ‘Moderate’ Status. Sampling results for 
the Corlattallan Stream upstream and downstream of the 
confluence with the unnamed stream (into which the effluent 
discharges) indicate that the concentrations of Ammonia and 
BOD exceed 
the threshold values for ‘Good’ Status as specified in the Surface 
Water Regulations 2009. No monitoring data for Orthophosphate 
was available. However, an assessment of the Total Phosphorous 
results indicates it is likely that MRP results also exceed the 
relevant threshold value. 
 
The assimilative capacity assessment was undertaken for the 
Corlattallan Stream for two scenarios: assimilative capacity based 
on effluent quality (i.e. direct discharge of the effluent to the 
Corlattallan Stream) and assimilative capacity based on water 
quality in the unnamed stream. 
For both scenarios the volume of discharge was taken to be 
480m3/day (licence limit) and 146m3/day (average recorded 
effluent flow for 2010). 
 
Scenario 1 – Effluent Discharge Directly to Corlattallan Stream 
 
Assimilative capacity calculations for the Corlattallan Stream 
under 95%ile flow conditions with maximum permitted discharge 
volumes indicate the discharge will result in an increase in 
concentrations of Ammonia (65%), Total Phosphorous (31%) and 
BOD (18%). Based on the assumed concentrations of 
Orthophosphate there will be an increase in concentrations of 
MRP (31%). 
Assimilative capacity calculations for the Corlattallan Stream 
under 95%ile flow conditions and average recorded discharge 
volumes indicate the discharge will result in an increase in 
concentrations of Ammonia (31%), Total Phosphorous (15%) and 
BOD (8%). Based on the assumed concentrations of 
Orthophosphate there will be an increase in concentrations of 
MRP (15%). 
 
Scenario 2 – Unnamed Stream Discharge to Corlattallan Stream 
Assimilative capacity calculations for the Corlattallan Stream 
under 95%ile flow conditions with maximum permitted discharge 
volumes indicate the discharge will result in an increase in 
concentrations of Ammonia (687%), Total Phosphorous (990%) 
and BOD (123%). Based on the assumed concentrations of 
Orthophosphate there will be an increase in concentrations of 
MRP (980%). 
Assimilative capacity calculations for the Corlattallan Stream 
under 95%ile flow conditions an average recorded discharge 
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volumes indicate the discharge will result in an increase in 
concentrations of Ammonia (330%), Total Phosphorous (475%) 
and BOD (59%). Based on the assumed concentrations of 
Orthophosphate there will be an increase in concentrations of 
MRP (475%). 

Dr. Emmett McMahon 
(environmental consultant 
and Caitriona Lazdauskas of 
Silver Hill Foods, 2013. 
Assessment of the impact of 
the Silver Hill Effluent 
Discharge on the Mountain 
Water River, Silverhill Foods 
Licence No: 422 -03. 

Silver Hill Foods of Emyvale, Co. Monaghan, currently discharges 
its treated effluent (under 
IPPC license No. 670) to a drain leading to the Corlattallan 
Stream, a minor tributary of the Ulster Blackwater. Following 
discussions with the EPA Silver Hill Foods now proposes to 
change the discharge location to the Mountain Water River at 
Emyvale, also a tributary of the 
Ulster Blackwater, but with a larger flow. 
The report assesses the impact of the proposed new 
discharge location on the water quality of the Mountain Water 
River and sensitive areas downstream of the effluent entry point. 
Biological monitoring of water quality in the Mountain Water was 
carried out in September 2013 by Conservation Services of 
Killarney, on behalf of Silver Hill Foods.  
Sampling was carried out at two sites, upstream and downstream 
of Emyvale. The macroinvertebrate fauna recorded at the 
upstream site merited a Q rating of Q4 
indicating unpolluted conditions and good ecological status. The 
macroinvertebrate fauna 
recorded at the downstream site merited a Q rating of Q3-4 
indicating slightly polluted conditions and moderate ecological 
status. The EPA had carried out biological monitoring in 2007 and 
2010 with the following results: 

• Station 0400 (1.5 km upstream) ….Q3-Q4 
• Station 0500 750m downstream .... Q3 

The results of the 2013 biological monitoring programme 
represent a noticeable improvement in the quality of the river 
compared to earlier assessments. 
 
The report concluded that that the quality of the Mountain Water 
River would comply with Good Status requirements at both the 
mean and 95%ile flow rates after entry of the Silver Hill and the 
WWTP effluent. 

Flynn and Shaw (2016) Site 
Assessment for the 
Proposed Drip Irrigation 
System.  

Fifteen trial pits were excavated to a depth of 1.5m across lands 
proposed for drip irrigation. Each of the following was assessed 
within each of the trial pits:  
(i) Soil layers/type/classification 
(ii) Depth to water ingress when excavated 
(iii) Depth to water table after 24 hours 
(iv) Depth to water table after 48 hours 
(v) Depth to bedrock 
 
Fifteen percolation holes were also completed adjacent to the trial 
pits. The dimensions of each hole was 300mm x 300mm x 400mm 
deep. Each of these holes were pre-soaked twice on Tuesday 
29th November, 2016 at 10am and 4pm. In order to achieve an 
indication of any percolation qualities of the soils it was decided 
that pre-soaking would be carried out twice and the level of water 
remaining in the hole prior to testing on the 30th November, 2016 
would be recorded. 
 
The assessment found that there is a wide and varied range of 
soils and subsoils throughout the lands. A common trend 
concluded that the soils generally are shallow poorly drained soils 
with mottling evident suggesting a seasonally adjusting water 
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table.   
A good depth of soil was recorded above recorded water table 
levels, ranging from 0.85m to in excess of 1.5m., and the 
predominant soil type recorded was silty in nature with sand and 
gravel content common. 
 
Richard Flynn concluded: such soils would be acceptable for a 
drip irrigation system, given the depth to water table, the seasonal 
nature of the water table, and the percolating quality of the soils. 
The use of drip irrigation in Ireland is relatively new and has 
tended thus far to be used as an option where percolating qualities 
are poor. The presence of mottling in the trial holes would suggest 
that there may be occasions during wet periods where complete 
sub-surface drainage may prove difficult in some areas, and these 
areas may need to be avoided.  
However, the low levels of water in trial holes after 48 hours and 
the complete absence in some, combined with the low loading 
rates envisaged in the region of 3 litres/m2 would seem to indicate 
that sub-surface infiltration aided by horizontal movement in the 
upper soil horizons should be achieved. In addition, the removal 
of the build-up of vegetation from the existing drains in the lands 
so that surface water can move more freely, would assist the 
drainage of the lower lying areas. 
 
The full report is presented within Appendix D which includes 
Individual trial pit logs and percolation logs and shows the location 
of trial pits.  
 

Geosyntec Consultants 
(2017) Hydrological 
Assessment of Proposed 
Drip Irrigation System, 
Silverhill Foods, Emyvale, 
Co. Monaghan (IE licence 
No. P0422-02). 

The report presents a hydrogeological assessment of the 
proposed drip irrigation system at the Silver Hill Foods facility in 
Emyvale, Co. Monaghan (the site). 
The report includes a desktop review of previous reports, publicly 
available information, development of conceptual site model, 
comparison of groundwater data for onsite abstraction wells 
against the Groundwater Threshold Values (SI no.9 of 2010) and 
a Tier 2 Risk Assessment as outlined in the EPA 2011 Guidance 
on the Authorisations of Discharges to Groundwater.  
The report groundwater flow direction was to the south east based 
on 2011 data however the 2011 was not provided within the 
report.  
The report concluded:  
Based on the CSM presented herein, the following conclusions 
can be drawn: 
• Any impact on the bedrock aquifer as a result of the proposed 
discharge in terms of increases in COPC concentrations is 
expected to be minor. Exceedance of GTVs for the key COPCs is 
not expected at any point within the aquifer; 
• The discharge is not expected to have a significant impact on 
groundwater quality in the three abstraction wells currently used 
by Silver Hill Foods; however, on-going chlorination of the water 
prior to use is advised as a precautionary measure; 
• The discharge is not expected to have an impact on local surface 
waters, provided application rates are monitored and controlled; 
In summary, it is expected that the indirect discharge of effluent 
from the proposed drip irrigation system will be compliant with the 
Groundwater Regulations. 
 

Ash Environmental in 
conjunction with Silverhill 
Foods (2018). Proposal for 
a wastewater Drip Irrigation 

The Drip Irrigation Proposal for the Pilot aimed:  
1. Take account of the site challenges and the risks identified in 
the Geosyntec report 
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System Pilot Project for 
Silverhill Foods, Emyvale, 
Co. Monaghan.  
 
(Referred to as 
Drip Irrigation Pilot Proposal 
16.01.18 within condition 
5.3 (i) of current EPA 
licence PO422-03)    

2. Establish infiltration rates for different soil types and 
conditions on the site 
3. Present a proposal on this basis to the EPA 
4. Prove the suggested infiltration rates during a phased 
installation. 
 
The proposal presents the planned area for the pilot to be 
installed and the proposed monitoring to be completed during its 
operation.  
 
The full proposal is presented within Appendix D.  

Rowan 2020, 
Environmental Impact 
Assessment Report, Silver 
Hill Foods.  

The facility operates under IED licence no. P0422-02 and the 
EIAR was prepared to support IE Activity Licence review in order 
for the existing plant to comply with the EPA (Industrial 
Emissions) (Licensing) Regulations 2013 – specific to proposed 
changes in waste water disposal and site wide factory add-ons, 
improvements and redevelopment. The findings are presented 
within the EIAR.  
The drip irrigation was included as part of the system upgrades 
but not individually assessed as part of the EIAR, the 
assessment of the drip irrigation was to be completed as part the 
pilot project and this updated hydrological assessment report. 
None the less the EIAR contains a large amount of relevant 
information which has been included in this report as 
appropriate.  

 

4 Initial Conceptual Site Model  

In line with the project methodology presented in Section 1.4 an initial SPR linkage table was 
completed for the project and is presented below in Table 4-1. This informed pathways and 
receptors which needed to be assessed as part of the pilot project. An updated CSM is presented 
within Section 8 which incorporates the results of pilot project and assess whether the pathways 
identified below are complete and pose a potential risk to the identified receptors.  
 
Table 4-1: Initial Conceptual Site Model 

Potential Sources of 
contamination 

Potential 
Pathway(s) Potential Receptor(s) 

WWTP Effluent 
discharged via the Drip 
Irrigation System 

Vertical movement 
down through the 
soils. 

Groundwater Aquifer – Aughnacloy Groundwater Body. 
 
Onsite abstraction wells within aquifer – AGW1, AGW2, 
AGW3 onsite. 
 
Offsite wells within aquifer within 1km radius. 
 

Lateral movement 
through the soils. 

Surface water features - Unnamed stream into which the 
WWTP discharges to, the Corlattallan Stream into which 
the unnamed stream flows into and the River Blackwater 
River Ulster further downstream. 

Surface ponding 
and subsequent 
surface run off. 

Surface water features - Unnamed stream and 
Corlattallan Stream with Blackwater River and Ulster 
River further downstream. 
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5 Proposed Drip Irrigation Project Overview 

The drip irrigation pilot dispersed treated effluent from the WWTP onto a small patch of land of approx. 

1.6 ha. If this project is deemed successful by the EPA, Silverhill plan to extend the system across 

14.6 hectares taking the findings into account of the pilot project.  

Bosta UK Ltd were commissioned to provide and install a turn-key pilot solution on site. This solution 

includes all required equipment necessary for the complete drip irrigation system. Bosta UK Ltd have 

designed the system for approximately 14.6 ha, with a pilot project area of 1.6 ha. The project will be 

executed in two main phases. Phase 1 is the pilot phase for plot 1 and consists of the installation of 

a pump station and irrigation system for 1.6 ha land which was installed in summer of 2021.  

If deemed appropriate by the EPA, Phase 2 would be the extension of system into plots 2 to 9 across 

an additional 13 ha as shown below in Figure 5-1.  

 
Figure 5-1: An overview of the proposed drip irrigation system on lands around the site. 
  

Pilot Field 

Plots 2 - 5 

Plots 6 - 9 

9 
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5.1 The Drip Irrigation System 
Drip irrigation is widely known as a method of crop production whereby a slow, even application of 

low-pressure water is provided to soil and plants using perforated plastic tubing (drip lines) placed 

approximately 300mm beneath the ground surface. A well designed drip irrigation system loses 

practically no water to surface runoff, evaporation, or deep percolation in silty or sandy soils. An 

example of a drip irrigation system can be seen in Figure 5-2 below.  

 

 
Figure 5-2: Example Drip Irrigation System 
 
More recently, drip irrigation has been used in many regions of the US to reuse treated wastewater 

to irrigate golf courses, lawns, landscaping, forests, and crops. Recycling wastewater can have both 

economic and environmental benefits. Irrigation also can be the most practical and environmentally 

sustainable way to dispose of treated effluent from wastewater treatment plants by relieving the 

burden on local streams and rivers. Other benefits of applying wastewater to land is that the soil 
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provides a high degree of additional treatment of the effluent through naturally occurring physical, 

biological, and chemical processes. Irrigating with wastewater also adds nutrients and minerals to 

soil and can help to recharge valuable groundwater resources.     
 

5.2 System Specifications  
The drip irrigation system that will be installed at the Silverhill site is composed of a number of 
components discussed in detail below. 
 
Control System 
The system will be controlled via the IQ4 Platform of which offers state-of-the-art monitoring, 
programming and control features in an easy to learn user interface. IQ4 provides advanced water 
management features saving money and time, with total control on or off site via the 4g integrated 
network and downloadable on android or apple.  IQ4 is available in a Cloud-based version. 
 
Pumping Unit 
Bosta has selected a pump delivering a flow of 65 m3 /h at 6.5 bar. This pump is sufficiently large to 
handle the total flow of 480 m3 per day across the entire 14.6 ha. The type of pump is a multi-stage 
centrifugal DAB NKV 65/3 T. 
 
Water Meter 
To ensure the correct amount of water is dispersed on each plot, a pulse Woltman water meter is 
installed. This meter provides pulses to the control unit, which in turn switches the valves in the field 
after 30 m3 /ha has been delivered. 
 
Filtration Unit 
After the pump, a Yamit AF804NL filtration unit is installed. This is an automatic hydraulic filter unit 
equipped with an electronic 12V DC control system. The filters are equipped with a 120-micron screen 
filter whereby cleaning is performed automatically once the pressure loss (ΔP) across the filter has 
reached the pre-set value up to 0.5 bar. During the whole process, water supply is uninterrupted. 
 
Backflush Valve 
After the filter, a Bermad 4” 3-way backflush valve is fitted. This valve is used to close the main line 
when the filter flushes the system.  
 
Effluent Holding Tank 
Silverhill will purchase and install a suitable effluent holding tank. The effluent will be filtered with a 
max. mesh of 1 mm and fed through a PVC pipe of 125 mm. A ball valve is installed to this piping to 
allow for maintenance. Bosta will connect the drip irrigation system to this 125 mm PVC pipe after the 
ball valve. 
 
Piping, Connections, and Driplines 
From the pump, filtration & control station, the effluent will be pumped through a network of piping 
and tubing to flow into the ground through a series of perforated subsurface driplines. Bosta has 
designed the system with a network of PE piping for the 14.6 ha land. The piping system will be 
composed of main lines, semi lines, branch offs, water valves, air release valves, flush valves and 
driplines as required.  
 
Main Lines 
There will be a 125 mm PE main line, which starts from the pump, filtration and control system. This 
main line runs in two directions and splits several times to enable sufficient flow to each plot. For the 
pilot project, the main line will run only to the pilot plot. The pressure losses have been calculated for 
the total project, meaning the 125 mm PE main line for the pilot project will stay in place at the time 
of expansion. 
 
Sub Lines 
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There will be several sub lines per plot, depending on the plot size, orientation and slope. For the 
pilot plot, there will be one 90 mm and two 63 mm PE sub lines. At the end of each 63 mm PE sub 
line, the piping will surface and is fitted with an air release valve on either side. This is necessary to 
allow air to flow from the sub lines upon each start-up, as this enters when the water pressure drops 
after dispersion, but also to let air into the system to prevent a vacuum in the sub lines and driplines. 
 
Control Valves 
Each sub line will have its own Bermad 2.5” Type 100 electrical control valve, which allows opening 
and closing of the effluent flow to the driplines. These valves are controlled by the Galcon GSI Smart-
3G control system. The valves are mounted in the field above the surface. The valves have a pressure 
reduction function, to regulate the pressure to the driplines.  
 
Ball Valves and Manometers 
Each sub line will also be equipped with a ball valve as well as a pressure gauge. The ball valve is 
installed to allow closing of the lines in case of any maintenance to the components down the line 
from the sub lines. The pressure gauge is installed to monitor the pressure in the sub lines just after 
the control valves and driplines. 
 
Cabling 
To enable control of all the valves in the sub lines, 0,8 mm diameter, 8, 12 or 20-core cabling will be 
used, depending on the distance from the control station. The distance from the control unit to the 
valves determines the number of wires used for each valve. 
 
Monitoring Wells 
Bosta will supply and install all elements of the wells. There are 5 well locations based on high ground, 
mid ground and low ground.  
 
Moisture Sensors 
Bosta has selected the NDJ Root Sense probe Viridix Technology developed by Naandanjain AgTech 
solutions of which by using its underground probe system can detect and alert to underground water 
build up and potential waterlogging. The system operates using centre bar technology and with its 
solar panelled computer system installed on site it allows a real time view of what and how dispersed 
treated effluent is behaving underground. The onsite computer will send an alert/message where 
water build up is detected based on the metric and parameters set out by Bosta and working in 
conjunction with the water table samples and site assessment. Locations of probes are based on high 
ground, mid ground and low ground monitoring points.  
 
Peripheral Equipment 
Besides the major components discussed above, various additional parts, components and materials 
will be installed where necessary, which may include. 
 
- PVC piping, bends, reducers, adaptors,  
- Ball valves, 
- Relays, temperature and safety switches, 
- Gravel/Stones – Media.  
 
System Installation 
Bosta and a sub-contractor will install and commission the equipment on the site. The installation and 
commissioning will comprise of the following items:  
 
- Coordination on site, 
- Integration & connection of cabling,  
- Power up & check operation of all systems. 
 

5.3 The Drip Irrigation Pilot System 
The pilot of the drip irrigation system was completed across 1.6ha in the northern section of the site. The pilot 
system contained the system specification as detailed above. The layout of system within in pilot field is 
shown in detail in Figure 5-3 below along with the monitoring systems installed as part of the pilot.  
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Figure 5-3: Drip Irrigation Pilot System Layout and Monitoring Points 
 
The drip irrigation pilot monitoring system included: 
 

1. Drip Irrigation Soil Moisture Probes (MMP1, MMP2) 
The soil moisture probes monitor the quantity of moisture in the soil where the percolation 
area discharges to the pilot field. The probes allow the discharge volume to be reduced when 
increased moisture is detected in the subsurface to ensure water logging of the soil does not 
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occur. If ponding/waterlogging is detected by the probes in an area, discharge to the area is 
ceased to give time for the excess water to drain from the land.  
The probes were fitted at 0.3m below ground level (mbgl) and 0.75mbgl and respective to the 
drip irrigation lines sit 0.2m above the drip line and 0.25m below the drip lines. The data was 
assessed continually throughout the project and data is discussed in Section 7.2.3 and 
Appendix G. 
 

2. Narrow diameter (~5mm) pore water sampling wells (MGW1a, MGW1b, MMGW1c, 
MGW1D, MGW1e). 
Narrow diameter shallow pore water sampling wells were installed to approximately 0.5mbgl 
however were unsuccessful at retrieving water samples therefore results have not been 
presented or assessed as part of this project. Perched water well MGW1S samples have been 
used instead.   

 

6 Pilot Monitoring Methodology  
 
The following data and sampling was completed in order to assess the impact of the drip irrigation 

pilot on the surrounding environment. The methodology follows the source - pathway - receptor 
linkage methodology presented in Section 1.4. All monitoring locations are shown on Figure 6-2 

below. 
 

6.1 Source Characterisation 
The onsite Waste Water Treatment Plant (WWTP) consists of the following stages:  
 
Screening:  
The process water is a combination of blood and wash water from the Processing Factory and 
Feather Plant at Silver Hill Foods. The screen removes all heavy solids, large fats, and other materials 
that may gain access to the foul sewer drains. The screened material is diverted to a waste bin for 
disposal as CAT1 waste. It is then brought offsite by an approved rendering contractor.  
 
Balance Tank: 
Balance tank holds the produced waste water and ensures mixing and steady flow of the waste water 
through to the DAF.  
 
DAF Unit:  
The DAF unit removes the solids in the effluent. It uses a combination of diffused air and chemicals 
(as required) to remove up to 80% of the pollution load in the wastewater being treated. The sludge 
produced from this process is sent to the sludge tank for settling and then disposal off site.  
 
Contact Tank: The contact tank receives the process water from the DAF unit, this mixture flows by 
gravity down into the Aeration Basin.  
 
Settling Tank: Receives the returned activated sludge after clarification before transfer to Tank 2.  
 
Aeration Basin: The aeration tank is designed to remove biological oxygen demand (BOD) and 
Ammonia (Nitrification). It has three surface aerators that are set to run on timers. A dissolved oxygen 
(D.O.) probe protrudes into the tank and records the D.O in the aeration tank. After treatment in this 
tank there is a retention time of 3 or 4 days where Nitrification and Denitrification occurs to treat the 
effluent. The wastewater then flows out of the aeration tank to the clarifier.  
 
Final Clarifier: The clarifier allows the sludge to settle to the bottom of the tank and the clean water 
to flow to the overflow weirs. The effluent entering the tank mixes with aluminium chloride before it 
reaches the clarifier. This is to remove the Phosphorus constituent in the wastewater and aid 
settlement of the solids.  
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The following upgrade to the WWTP was made in September 2021: 
 
Dewatering Unit: A dewatering unit has been added to the system in September 2021 comprising of 
a press and chemical additive to dewater sludge. A full spec sheet is presented in Appendix E.  
The dewatering unit allows the sludge to be sent for anaerobic digestion and is seen as beneficial to 
the environment as it removes the requirement for land spreading of sludge and reduces the burden 
on surrounding water courses with regard to potential surface run-off. This is important to note in the 
context of the drip irrigation as it will not take place in addition to land spreading but, as an improved 
alternative to direct discharge to the stream.  
The sludge is sent offsite under a waste collection permit also attached in Appendix E.  
 
 

 
 
Figure-6-1: Existing Waste Water Treatment Plant Process Flow Diagram  
 
The WWTP treated effluent is sampled daily as part of the sites current IED licence referred to as 

emission point W1. The results were examined to inform what chemicals of potential concern need 
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to be assessed within potential pathways and the concentration ranges of the COPCs found within 

the source. The chemical results of W1 are discussed in Section  7.1.  

 
6.2 Pathway Assessment  
Drip Irrigation Soil Moisture Probes (MMP1, MMP2) 
The soil moisture probes were fitted at 0.3m below ground level (mbgl) and 0.75mbgl and respective 

to the drip irrigation lines sit 0.2m above the drip line and 0.25m below the drip lines. They monitored 

moisture levels in the soils in the immediate vicinity of the drip irrigation system and assessed if the 

treated effluent discharged was moving down through the soil or if the soils were becoming saturated 

and water was not moving downwards. This data was continually monitored, and volumes discharged 

adjusted to ensure waterlogging/ponding in the field did not occur.  

 
Daily Visual Inspection and Photograph Log 
A daily walkover of the pilot field was complete which is presented within Appendix F of this report.  

 

Groundwater Monitoring Wells 
A new groundwater monitoring well (MGW1) was installed in the south eastern corner of the pilot field 

in July 2021 to assess the drip irrigation pilot.  The monitoring well log is presented as an attachment 

with Appendix C. Geology encountered can be summarised as topsoil underlain by dry dense silty 

clays to approximately 1.0m underlain by a band of wet fill material of brick and concrete fragments 

to approximately 1.5mbgl. Dry dense boulder CLAYS were present from 1.5mbgl to 4.5mbgl underlain 

by sandstone, siltstone and mudstone bedrock (Carrickaness Sandstone Formation). A water strike 

was encountered at 24mbgl and the well advanced to 30mbgl, standing water levels 24 hours were 

recorded at 7.8mbgl.  

Two nested wells, a deep and shallow well were installed with the bore. MGW1d was installed to 

30mbgl and screened from 24mbgl. MGW1s was drilled to 5mbgl and screened from 2mbgl within 

the overburden.  The wells was sampled monthly to assess the concentrations of COPCs within the 

groundwater at these depths, perched water from approximately 2-5mbgl in MGW1s and deeper 

groundwater from 24-30mbgl in MGW1d.   

The wells were purged of three well volumes prior to sampling and samples collected into clean 

laboratory supplied containers. MWG1s was noted to go dry during purging and in these instances a 

grab sample was collected.  

Sampling results are presented and discussed in Section 7.2 of this report and laboratory certificates 

of results presented within Appendix F. 
 

Barometric Data Level Logger (within MGW1)  
Barometric level loggers were installed in MGW1s and MGW1d to assess changes in perched 

groundwater levels and the deeper groundwater relative to the volume of water discharge via the drip 

irrigation system and relative to rainfall levels. Groundwater was also gauged manually periodically 
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to cross check data collected by loggers.  The groundwater level v’s discharge volumes v’s rainfall 

data are presented and discussed in Section 7.2 of this report.  

 

6.3 Receptor Assessment  
Surface Water Monitoring Points (MP1, MP2, MP3, MP4)  
Four surface water monitoring points were completed along the unnamed stream running parallel to 

the drip irrigation field as shown on Figure 6-2. MP1 is cross to upgradient of the drip irrigation system 

while MP3 is cross to down gradient and MP4 is offsite and downgradient. After close inspection and 

as previously agreed with the EPA MP2 was deemed unsuitable, data is presented within the report 

for completeness however has not been considered in making the conclusions of this report.  

The surface water sampling points (MP1, MP3 and MP4) were sampled to assess surface runoff and 

/ or if lateral discharge was adversely impacting the surface water surrounding the site. 

 

Groundwater Aquifer Monitoring Wells (AGW1 and AGW3)  
Three existing abstraction bores have been installed on the site for a number of years. One borehole 

log is available for AGW3 which is presented as an attachment in Appendix C. Depth to bedrock at 

this location was 90 ft (27m) and the driller logged the bedrock at this location as limestone. The well 

is installed to a depth of 504ft (153m) and static groundwater table was observed at a depth of 55 ft 

(17m).  AWG1 was dipped while onsite in May 2022 and depth to base was recorded as approximately 

85m with depth to water recorded as 19.25m.   

Logs of the other two abstraction bores are not available but static groundwater elevations across the 

three abstraction wells were observed to be in the range 44 – 50 m above Ordnance Datum (2011 

data), i.e. 20 – 30 m below ground level. 

The abstraction bores on average pump approximately 1,500 – 2,300m3/week based on a 5-day 

operating week. Given the depth of the abstraction wells and productivity they are installed within the 

Aughnacloy Groundwater Body and sampling results from them are considered reflective of the 

aquifer conditions in the vicinity of the site.   
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Figure 6-2: All monitoring locations used to assess pilot project
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Figure 6-3: Moisture probe monitoring locations and drip Irrigation system pipeline layout.
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7 Pilot Results  

7.1 Source Characterisation 
As identified in Section 6 above the source in this instance is the treated effluent from the Waste Water Treatment Plant. As detailed above the onsite 
WWTP has a number of treatment stages prior to discharging to the unnamed stream onsite. 
 
A summary of average annual concentrations of the WWTP effluent (W1 compliance monitoring point as per the sites existing IED licence P0422) are 
presented below for 2020, 2021 and for January - May 2022. The results are screened against the sites emission limit value, the surface water regulations 
and EQS for surface water as presented in the EPA (2003) Interim Report Towards Setting Guidelines for the protection of Groundwater in Ireland. 
 
Table 7-1: WWTP Effluent Annual Average Results 

Parameter COD Total 
Ammonia 

Total 
Nitrate 

Total 
Nitrogen 

Suspended 
Solids pH Total 

Phosphorus Orthophosphate Temp BOD FOG Flow 
Rate 

Total 
Flow 

Units Daily 
mg/l Daily mg/l Daily 

mg/l  Daily mg/l Daily 
mg/l Weekly mg/l Weekly/ mg/l Daily / 

°C 
Weekly 

mg/l 
Yearly 
mg/l m3/hr m3/day 

Licence Limits 100 0.8 - 15 15 6-9 2 0.5 25°C 10 5 20 480 
Surface Water 

Regs 
 0.04 -0.140    6-9    1.3 – 2.6    

EQS for 
Surface Water 

 0.02 50           

2020 
Yearly 

Averages 
28 0.05 1.12 - 6.80 7.22 0.50 - 12.81 4 - 8.26 244 

2021 Yearly 
Averages 

29 0.05 2.54 5.83 6.97 7.26 0.39 0.31 12.47 3 2 8.71 206 

2022 Averages 
(Jan to May) 

24 0.11 - 8.59 6.74 7.58 0.32 0.21 10.67 4 2 5.64 124 

 
The effluent concentrations are continually well below the sites IED licence limits and also below the surface water regs with the exception of total 
ammonia which marginally exceeds high status limits but is below good status limits.  
There is an increase in Total Ammonia and Total Nitrogen in 2022, this is due to bird flu affecting Silver Hill late in 2021 and as a result production 
numbers have dropped off significantly leading to less dilution from wash water in the processing plant. The values for Total Ammonia and Total Nitrogen 
are still comfortably within the licence limits and production will be gradually increasing over the summer months and return to normal levels by September 
2022. 
The remainder of analyte concentrations are similar between 2020, 2021 and 2022 and provide certainty over the effluent concentrations to be dispersed 
via the drip irrigation system.  
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7.2 Pathway Assessment 
7.2.1 Groundwater Monitoring Well Results 
The groundwater monitoring results for MGW1D and MGW1S are presented below in Table 7-2. 
The results are also graphed as presented in Figure 1-1Figure 7-1 and Figure 7-2 below. 
 
Table 7-2 Groundwater Monitoring Well Results 

  pH 
Cond 
uctivit

y 
COD Nitrate Total 

Ammonia 
Total 

Nitrogen 
Total 

Phosphoru
s 

Ortho -
phosphat

e 

Faecal 
Colifor

ms 

Total 
Colifor

ms 

 GTVs 6-9 1875  37.5 0.04 -0.140  0.035 0.035   

 IGVs 6.5-
9.5 1000  25 0.15  0.03 0.03 0 0 

Date Sample 
ID - µS/cm mg/L mg/L mg/L mg/L mg/l mg/L 

count 
per 

100ml 

count 
per 

100ml 

30/06/2021 MGW1D 7.1 773 14 <0.50 1 0.9 <0.01 <0.01 25.3 33.2 

15/07/2021 MGW1D 7.1 771 17 <0.50 2.03 1 <0.01 <0.01 56.5 69.6 

03/08/2021 MGW1D 7.2 783 16 <0.50 2.1 1.2 0.03 0.02 21.3 39.9 

08/09/2021 MGW1D 7.0 839 7 <0.50 2.82 2.8 0.02 0.03 6.3 17.1 

14/10/2021 MGW1D 7.1 788 6 <0.50 1.38 0.5 <0.12 0.01   

18/11/2021 MGW1D 7.0 855 6 0.4 0.209 0.1 0.012 0.10   

17/12/2021 MGW1D 7.1 772 15 <2.2 1.75 1 0.02 0.01   

19/01/2022 MGW1D 7.1 742 8 <0.5 1.63 <0.5 0.02 0.01 0 0 

07/02/2022 MGW1D 7.1 789 7 <0.50 1.48 0.6 0.02 0.01 0 8 

22/03/2022 MGW1D 7.1 819 9 <0.50 1.53 <0.5 0.02 0.01 0 0 

19/04/2022 MGW1D 7.3 773 <1 <0.50 1.5 <0.5 0.02 0.01 0 0 

03/05/2022 MGW1D 7.1 806 11 <0.50 1.53 <0.5 0.02 0.01 0 0 

 

17/12/2021 MGW1s 6.9 819 24 <2.2 11.85 4.8 0.04 0.02   

19/01/2022 MGW1s 6.9 762 13 <0.5 10.29 3.17 0.07 <0.01   

07/02/2022 MGW1s 6.9 801 20 <0.50 <0.01 3.2 0.04 <0.01 0 1 

22/03/2022 MGW1s 6.9 835 30 <2.2 4.18 1.6 0.19 <0.01 0 4 

19/04/2022 MGW1s 6.8 806 36 3.1 2.39 2.1 0.03 0.01 0 5.3 

03/05/2022 MGW1s 6.9 856 34 0.5 1.4 2.2 0.04 0.01 0 0 
GTVs: Groundwater Threshold Values as presented within the Groundwater Regs 2010, 2016, 2019. 
GTVs Italics: Value for receiving river water body, range <0.040 - <0.090 for high quality, 0.065<0.140 for good quality. 
GTV nitrate value: Assessment of the general quality of groundwater in a groundwater body in terms of whether its ability to support human 
uses has been significantly impaired by pollution. 
GTV used for Orthophosphate is for Molybdate Reactive Phosphorous (MRP) 
IGVs: Interim Guideline Values as presented by the EPA (2003) Interim Report Towards Setting Guidelines for the protection of Groundwater 
in Ireland. 
Exceedances are highlighted in bold.  

 
Total ammonia concentrations exceed the GTVs and IGVs in both the deep and shallow well however 
an increase with the commencement of the drip irrigation system on the 3rd August 2021 is not seen 
and concentrations generally follow a decreasing trend. The elevated ammonia concentrations may 
be reflective of background concentrations within the perched water and groundwater. The scheduled 
ending of effluent discharge to the unnamed stream in March 2023 and additional attenuation of the 
effluent through soils available via the drip irrigation system would likely aid in concentrations 
continuing to decrease. The WWTP upgrade in 2021 of the addition of a sludge press also removes 
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the requirement for land spreading and would again aid in the reduction of background 
concentrations.  
 
The total ammonia concentrations at MGW1s are noted to be high in December and January, this is 
likely as a result of the well going dry during purging and a grab sample only being collected. It is 
also noted that land was used for livestock prior to the commencement of the pilot and fertiliser 
application / manure at surface may impact perched water within the pilot field, the decrease in 
concentrations as the pilot progress’s would support this interpretation of the results.   
 
Data prior to December is not available for the perched water well MGW1S as it was not an original 
sampling point required by the IED licence but added to supplement data. 
 
The groundwater analytical sampling results are graphed below in Figure 7-1 and Figure 7-2 below.  
 

 
Figure 7-1: Groundwater Analytical Sampling Results MGW1D 
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Figure 7-2: Groundwater Analytical Sampling Results MGW1S 
 
7.2.2 Barometric Data Logger Results 
The results of the barometric data loggers installed within MGW1s and MGW1D are presented below 
in Table 7-3 and Figure 7-3. Manual gauging data was also collected to cross check and calibrate 
level loggers and is presented in Table 7-3 below.  
 
Table 7-3: Groundwater Manual Gauging Data 

Date Time Well Depth to Water (mbgl) Depth to Base (mbgl) 
27/08/2021 13:30 MGW1D 7.83 30.0 

16/12/2021 10:30 MGW1D 6.65 30.0 

13/01/2022 16;25 MGW1D 6.30 30.0 
10/03/2022 11:50 MGW1D 5.70 30.1 
10/05/2022 11:30 MGW1D 6.83 29.92 

 
27/08/2021 13:30 MGW1S 2.72 5.14 
16/12/2021 11:30 MGW1S 2.40 5.15 
13/01/2022 16:00 MGW1S 2.39 5.20 

10/03/2022 11:30 MGW1S 2.25 5.20 
10/05/2022 12:15 MGW1S 2.32 5.25 

Notes: mbgl: metres below ground level  
 
The graphs show groundwater levels within the wells versus the volume of effluent discharged via 
the drip irrigation system versus met Eireann rainfall data collected from Emyvale weather station. 
Groundwater levels are presented as cm below ground level to be comparable with rainfall levels 
reported in cm. The volume of discharge is presented as m3 on the secondary axis.  
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Figure 7-3: MGW1D Barometric Logger Data 
An error in data download file for the period from 12th December 2021 to 10th March ment logger data is not available for this period. Manual gauging data for the 13th January 2022 was 
used instead to supplement data. The January level was between December and March levels as presented in Table 7.3 above 
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Figure 7-4: MGW1S barometric logger data  
  



 

Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              38 | P a g e  
 

MGW1D 
It can be seen that the groundwater level within the deeper well does not react rapidly to rainfall, or 
the volume of treated effluent discharged via the drip irrigation as it remains at quite a constant level. 
This is likely due to the depth to the groundwater of approximately 24m below ground level (mbgl) (as 
encountered during the installation of MGW1  
The lack of ‘reactivity’ of the groundwater supports the theory that there is a large amount of 
overburden present above the groundwater which would allow dispersed effluent time to attenuate 
before reaching the bedrock aquifer. This is supported by the groundwater sampling results which do 
not show any increase of concentrations of chemicals of potential concern after the commencement 
of the pilot project.  
 
MGW1S 
The perched water is noted to slightly mimic the discharge volume of effluent dispersed with perched 
water levels increasing slightly after increased volumes of effluent are discharged, there appears to 
be a slight lag of one day to two days. With no great change in the perched water levels (remaining 
between 2.7 – 2.2mbgl) and no evidence of ponding of effluent at the surface the water appears to 
move through the top 5m of soils within a day to two. The surface water results which show no 
increase in concentrations of chemical of potential concern support the theory that water is moving 
vertically down through soils and surface water runoff is not the predominant pathway. 
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7.2.3 Drip Irrigation Monitoring System  
 
Soil Moisture Probe Results 
A monthly review of the soil moisture probe data is presented in Appendix G. In summary the moisture 
probes showed continual movement of effluent vertically down through the subsurface and ponding was 
observed on 4 days only. An average application rate of 2mm/hour was achieved without adverse impacts 
on the pilot field.   
 
7.2.4 Daily Visual Inspections 
A visual inspection of the drip irrigation lands was completed daily (as per condition 6.22.3 of the site 
current IE licence P0422-03).  If ponding was evident in an area, discharge to the area is ceased. The 
daily log sheet and photolog is presented within Appendix F. Ponding was observed on 4 days only and 
the discharge to these areas stopped until ponding was no longer present, ponding dispersed within 24 
hours.  

7.3 Receptor Assessment  
7.3.1 Surface Water Sampling Results 
The surface water monitoring results for point MP1, MP2, MP3 and MP4 from April 2021 to May 2022 are 
presented below in Table 7-4.  The results have been graphed for each location which is presented below 
in Figure 7-5 to Figure 7-8 below.  The drip irrigation pilot commenced on the 3rd August 2021, data for 
April, May June and July 2021 is considered baseline data while thereafter from August 2021 to May 2022 
monthly data is considered representative of the pilot.  
 
Table 7-4: Surface Water Sampling Results 

  pH Conductivity  COD Suspended 
Solids 

Ammonia 
(as N) 

Ortho -
Phosphate  

(as P) 

  S.I. No.77 of 
2019 6-9 1000 - - 0.14 0.075 

Date Sample ID             
15/04/2021 MP1 8 1354 1 1 0.06 0.03 
21/05/2021 MP1 8 1451 5 2 0.07 0.07 
03/06/2021 MP1 7.6 1220 <2 10 0.13 0.08 
29/07/2021 MP1 8 859 25 12 1.7 0.35 
11/08/2021 MP1 7.7 1558 12 10 1.1 0.50 
08/09/2021 MP1 9.1 2830 18 71 2.9 0.76 
14/10/2021 MP1 7.8 376 10 2 0.05 0.01 
11/11/2021 MP1 7.6 342 8 5 0.04 0.04 
17/12/2021 MP1 7.7 367 12 23 0.09 0.03 
19/01/2022 MP1 7.6 382 14 16 0.08 0.40 
07/02/2022 MP1 7.6 493 18 5 0.04 0.02 
22/03/2022 MP1 7.9 430 10 3 0.39 0.43 
19/04/2022 MP1 7.9 515 9 6 0.16 0.40 
03/05/2022 MP1 7.8 337 46 72 0.17 0.16 

                
15/04/2021 MP2* 7.8 1468 12 1 0.45 2.27 
21/05/2021 MP2* 7.7 1647 35 10 0.02 0.32 
03/06/2021 MP2* 7.9 1765 <2 33 0.17 1.87 
29/07/2021 MP2* 8 918 20 11 1.8 0.85 
11/08/2021 MP2* 7.8 966 15 8 0.7 0.43 
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08/09/2021 MP2* 8 707 16 24 0.8 0.47 
14/10/2021 MP2* 8.3 982 16 13 0.56 1.03 
11/11/2021 MP2* 8.2 700 17 13 0.75 1.64 
17/12/2021 MP2* 7.9 772 14 12 0.3 0.46 
19/01/2022 MP2* 8.1 884 12 11 0.8 0.87 
07/02/2022 MP2* 7.9 745 13 9 0.13 0.44 
22/03/2022 MP2* 8 830 14 11 0.32 0.4 
19/04/2022 MP2* 8.2 684 11 10 0.14 0.33 
03/05/2022 MP2* 8.2 502 20 56 0.16 0.16 

                
15/04/2021 MP3 7.9 1176 27 6 0.25 0.2 
21/05/2021 MP3 8.2 1244 20 6 0.33 0.1 
03/06/2021 MP3 8 1161 2 7 0.1 0.08 
29/07/2021 MP3 8.1 1061 20 17 0.93 2.12 
11/08/2021 MP3 7.8 1123 16 10 0.5 0.55 
08/09/2021 MP3 7.9 1287 18 8 0.35 0.47 
14/10/2021 MP3 7.9 1163 20 6 0.08 1.14 
11/11/2021 MP3 7.8 1025 17 12 0.11 0.37 
17/12/2021 MP3 7.7 1134 20 9 0.16 0.18 
19/01/2022 MP3 7.7 988 16 8 0.50 0.5 
07/02/2022 MP3 7.9 792 13 8 0.29 0.7 
22/03/2022 MP3 8.2 815 12 7 0.32 0.31 
19/04/2022 MP3 8.1 730 15 4 0.13 0.12 
03/05/2022 MP3 8 429 22 60 0.17 0.10 

                
15/04/2021 MP4 8 1147 5 2 0.07 0.10 
21/05/2021 MP4 7.6 1311 17 1 0.18 0.09 
03/06/2021 MP4 7.6 1107 <1 16 0.05 0.09 
29/07/2021 MP4 7.6 1238 40 30 1.46 2.76 
11/08/2021 MP4 7.6 1220 15 7 0.98 0.74 
08/09/2021 MP4 7.5 1247 23 4 1.67 1.48 
14/10/2021 MP4 7.4 1019 15 2 1.17 1.83 
11/11/2021 MP4 7.4 797 36 4 1.32 1.48 
17/12/2021 MP4 7.3 773 28 3 0.72 1.17 
19/01/2022 MP4 7.3 800 19 12 0.55 0.66 
07/02/2022 MP4 7.4 550 37 11 0.16 1.35 
22/03/2022 MP4 7.4 978 26 10 0.36 0.77 
19/04/2022 MP4 7.4 556 37 6 0.21 1.64 
03/05/2022 MP4 7.4 597 30 6 0.3 1.47 

MP2*: sampling point not considered representative; data include for completeness only. 
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  Figure 7-5: Surface water monitoring results graph for point MP1 
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Figure 7-6: Surface water monitoring results graph for point MP2 
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Figure 7-7: Surface water monitoring results graph for point MP3 
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Figure 7-8: Surface water monitoring results graph for point MP4 

 
The data at all surface water monitoring locations can be seen to bounce around quite a bit in particular 
suspended solids, conductivity and COD. Suspended solids reported increased levels in the May sampling 
event, it was observed that heavy rainfall had occurred prior to sampling. Ammonia as N, Orthophosphate 
and pH are more consistent, and a dramatic increase cannot be seen after the commencement of the pilot. 
Average concentrations of total ammonia and orthophosphate within the treated effluent ranged from 
0.05mg/l in 2020 and 2021 and – 0.11mg/l 2022 (Jan – May), a lack of sharp increases would suggest 
run-off from the pilot field into surface waters did not occur during the pilot.   
 
Ammonia and orthophosphate concentrations are noted to be slightly higher at MP4 compared to MP1, 
MP2 and MP3 before and after the commencement of the drip irrigation system. MP4 is offsite within a 
stream running along the base of a valley with agricultural lands on hillsides either side. Fertiliser and / or 
slurry spreading on these lands maybe increasing ammonia and phosphate concentrations at this location. 
The direction of surface water flow to the north east from the site, and the lower concentrations at cross 
and downgradient locations MP1, MP2, and MP3 compared to MP4 indicate that the drip irrigation system 
and/or the site is not source of these higher ammonia and orthophosphate concentrations at MP4.   
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7.3.2 Groundwater Aquifer (Onsite Abstraction Wells) 
There are 3 groundwater abstraction wells in the vicinity of the site which supply water for the licenced 
activities, AGW1, AGW2 and AGW3. The locations are shown in Figure 6-2. AGW2 is currently not in use 
and the site usage from remaining two wells water is approximately 1,500 – 2,300m3/week based on a 5 
day operating week. The pumping of the abstraction bores will affect natural groundwater levels within the 
aquifer and direct groundwater flow towards the wells. Sampling of the abstraction wells is required 
quarterly by the sites current IED licence. Additional samples were collected as part of the drip irrigation 
pilot to assess impacts if any on the groundwater aquifer.  Results are presented within Table 7-5 below.  

Table 7-5: Groundwater Abstraction Well Results 

  pH 
Con 

ductivity 
COD Nitrate 

Total 
Ammonia 

(as N) 
Total 

Nitrogen 
Total 

Phosphate  
Ortho 

phosphate 
Faecal 

Coliforms 
Total 

Coliforms 

 GTVs 6-9 1875  37.5 0.04 -
0.140  0.035 0.035   

 IGV’s 6.5-
9.5 1000  25 0.15  0.03 0.03 0 0 

Date Sample 
ID - µS/cm mg/L mg/L mg/L mg/L mg/l mg/L 

0 counts 
per 

100ml 

 

 

0 counts 
per 100ml 

30/04/2021 AGW 1 7.0 648 15 0.20 0.41 0.40 0.06 0.12 0 0 

31/05/2021 AGW 1 7.5 751 <1 <0.50 1.05 <0.50 <0.01 0.05 0 0 

02/06/2021 AGW 1 7.5 758 <1 <0.50 1.18 0.60 <0.01 0.08 0 0 

17/11/2021 AGW 1 7.2 694 11 2.2 0.50 0.60 0.01 <0.01 0 0 

07/02/2022 AGW 1 7.5 809 3 <2.2 1.01 0.50 <0.01 <0.01 0 0 

24/05/2022 AGW 1 7.5 864 25 <0.50 0.95 <0.50 0.01 <0.01 0 0 

 

30/04/2021 AGW 3 6.7 552 4 0.20 0.19 0.60 0.08 0.26 0 0 

31/05/2021 AGW 3 7.1 699 <1 <0.50 0.23 <0.50 <0.01 <0.01 0 0 

02/06/2021 AGW 3 7.1 705 <1 <0.50 0.21 <0.5 <0.01 <0.01 0 0 

17/11/2021 AGW 3 7.5 893 56 <2.2 0.93  0.9 0.01 0.01 0 0 

07/02/2022 AGW 3 7.1 738 3 <2.2 0.50 <0.50 <0.01 <0.01 0 0 

24/05/2022 AGW 3 7.2 784 15 <0.50 0.55 <0.50 <0.01 <0.01 0 0 
GTVs: Groundwater Threshold Values as presented within the Groundwater Regs 2010, 2016, 2019. 
GTVs Italics: Value for receiving river water body, range <0.040 - <0.090 for high quality, 0.065<0.140 for good quality. 
GTV nitrate value: Assessment of the general quality of groundwater in a groundwater body in terms of whether its ability to support human uses has 
been significantly impaired by pollution. 
GTV used for Orthophosphate is for Molybdate Reactive Phosphorous (MRP) 
IGVs: Interim Guideline Values as presented by the EPA (2003) Interim Report Towards Setting Guidelines for the protection of Groundwater in 
Ireland. 
Exceedances are highlighted in bold.  

 
Total Ammonia concentrations are noted to be above the GTVs and IGVs at both AGW1 and AGW3 with 
concentrations slightly higher at AGW1. Total phosphate and orthophosphate marginally exceed the GTVs 
and IGVs on occasion but are predominately below both values. The remainder of parameters are well 
below the GTVs and IGVs where guideline values exist.  
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The groundwater quality of the Aughnacloy Groundwater Body was recorded as Good for the period 2013-
2018 however more up to date data is currently not publicly available on the EPA mapping website 
(https://gis.epa.ie/EPAMaps/). 
The results have also been graphed as presented in Figure 7-9 and Figure 7-10 below.  

Table 2-1 

Figure 7-9: Groundwater Results AGW1 
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Figure 7-10: Groundwater Results AGW3 
 
The groundwater sampling results at AGW1 and AGW3 are quite consistent throughout the sampling 
events with results remaining within the same order of magnitude for each of the parameters analysed.  

From the graphs no sharp increase after the commencement of the pilot can be seen, this suggests 
it did not adversely affect the groundwater body over the period of the pilot.  

The depth to the groundwater aquifer is believed to be 20-30mbgl with overburden consisting of silty clays 
and sandstone bedrock. As noted by the groundwater vulnerability mapping the site is primarily within an 
area of low vulnerability. The thickness of overburden and depth to groundwater would allow a large 
amount of time for water dispersed at near surface to attenuate through the substrate before reaching the 
groundwater aquifer body.  
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8 Discusion 

Key findings of the pilot project can be summarised as follows; 
 

• Groundwater data collected from MGW1S and MGW1D portray no sharp or continued increase in 
concentrations of COPCs with the commencement of the drip irrigation system.  

 
• The moisture probe data shows vertical movement of the effluent down through the surface which 

is supported by the lack of ponding noted onsite by the daily logs and photographs.  
 

• The surface water results do not show an increase after the commencement of the pilot which 
supports the moisture probe data in that surface run off of the effluent was not occurring once the 
effluent was dispersed. 

 
• It is observed from the data collected from the barometric data logger within MGW1D that the 

groundwater levels do not react rapidly to rainfall, or the volume of treated effluent discharged via 
the drip irrigation system. Groundwater levels remain at quite a constant level regardless of rainfall 
or discharge volume from the system which on average was 2mm/hour. This is likely due to the 
depth to groundwater of approximately 24m below ground level and the time it takes for the treated 
effluent and rainfall to percolate down through the overburden soils and sandstone formation. This 
suggests that the discharge of treated effluent via the drip irrigation system at a rate of 2mm/hour 
would not have an adverse impact on groundwater levels.  
 

• Groundwater data collected from the abstraction wells does not show an increase in concentrations 
of COPC’s after the commencement of the pilot which supports the theory the overburden is 
attenuating COPC’s.  
 

• Higher concentration of COPCs within the perched water well MGW1s compared to groundwater 
monitoring well MGW1d and MGW1d compared to the deeper abstraction bores also supports the 
theory that downward attenuation of COPCs is occurring.  

 
• Based on the findings and observations from the drip irrigation pilot monitoring as outlined above, 

it can be concluded that the system did not have an adverse impact on the environment 
surrounding the Silver Hill site during the pilot project.  
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9 Updated Conceptual Site Model  
The basis for this risk assessment is the source-pathway-receptor (S-P-R) model which underpins all 
groundwater protection schemes in Ireland, as well as the EU Water Framework Directive on which both 
surface water and groundwater regulations are based. Within the S-P-R model, a source is assessed to 
determine pollution linkage to one or more receptors via pathways. S-P-R risk factors must be determined 
and quantified through a desk study and a field-based study, where possible.  
 
Table 9-1: Updated Conceptual Site Model 

Potential 
Sources of 

contamination 
Potential 

Pathway(s) Potential Receptor(s) Pathway 
Complete Evidence 

WWTP Effluent 
discharged via the 
Drip Irrigation 
System 

Vertical 
movement 
down through 
the soils. 

Groundwater Aquifer – 
Aughnacloy Groundwater 
Body. 
 
Onsite abstraction wells within 
aquifer – AGW1, AGW2, 
AGW3 onsite. 
 
Offsite wells within aquifer 
within 1km radius. 
 

Incomplete. Concentrations of COPC’s have not 
increased within the abstraction 
wells onsite (which are installed in 
the groundwater aquifer) since the 
commencement of the pilot.  
The geology of silty clays over 
sandstone and depth to the aquifer 
means there is approximately 20-30 
metres of substrate for the treated 
effluent to percolate down before 
reaching the aquifer, this allows a 
large amount of time for COPCs to 
attenuate.  
 
Given that the onsite abstraction 
wells did not show impacts it not 
likely offsite wells would be 
impacted.  
 
The increase in COPCs 
concentration between the 
groundwater monitoring wells and 
deeper abstraction wells also 
supports that downward attenuation 
is occurring. 

Lateral 
movement 
through the 
soils. 

Surface water features - 
Unnamed stream into which 
the WWTP discharges to, the 
Corlattallan Stream / 
Knockakirwan into which the 
unnamed stream flows into and 
the River Blackwater River 
Ulster further downstream. 

Incomplete  Concentrations of COPCs have not 
increased in surface water sampling 
points since the commencement of 
the drip irrigation pilot.  
 
Moisture probe data supported that 
downward movement of the effluent 
was occurring continuously. 
 

Surface 
ponding and 
subsequent 
surface run off. 

Surface water features - 
Unnamed stream and 
Corlattallan Stream with 
Blackwater River and Ulster 
River further downstream 

Incomplete  Concentrations of COPCs have not 
increased in surface water sampling 
point since the commencement of 
the drip irrigation pilot.  
 
The visual daily records did not 
report frequent water logging which 
is supported by the moisture probe 
data which showed downward 
movement of the dispersed effluent. 

 

No complete source – pathway – receptor linkages have been identified during the drip irrigtaion 
pilot.   
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10 Conclusions 
With regard to the project objective to meet the requirements of Condition 6.23.1 within the sites current 
P0422-03 industrial emissions licence the report has assessed and met the objectives as follows:  

 
Objective I of the Drip Irrigation Pilot for the P0422-03 licence:  

“Evaluation of the suitability of upgradient and downgradient monitoring points and where necessary 
installation of new monitoring points to assess cumulative impacts.” 

Objective I Deliverable: 

Surface and groundwater monitoring points were assessed for suitability and additional groundwater 
monitoring well MGW1 installed. Moisture monitoring probes MMP1 and MMP2 were also installed. 
Surface water sampling points MP1, MP3 and MP4 were deemed appropriate to assess cumulative 
impacts as discussed in detail in Section 6. As previously discussed with the EPA MP2 was not deemed 
appropriate however results have been included in this report for completeness.  
 
Objective II of the Drip Irrigation Pilot for the P0422-03 licence:  

“Review the conceptual site model to provide a more detailed representation of conditions at the site, 
including the gleyed areas and the perched water tables in the subsoil.” 

Objective II Deliverable: 

The following three sources of data provides assessment of effect of the drip irrigation system on the 
pilot field and gleyed areas and perched water table:   

• The site CSM was reviewed and MGW1S was installed to assess perched water concentrations. 
A groundwater level data logger was installed within MGW1S to assess the effect of the 
discharge effluent on perched groundwater levels. As presented and discussed in Section 7.2 no 
effect was observed during the pilot.  

• Moisture probes were also installed as part of the drip irrigation monitoring system and data 
assessed as presented in Section 7.2. The moisture probes continually reported downward 
movement of the effluent dispersed via the drip irrigation system.  

• A visual inspection of pilot field for waterlogged conditions was completed daily (with 
photographs as presented within Appendix F) and ponding was observed on 4 days only. 
Discharge to these areas was ceased and ponding was observed to dissipate within 24hours.  

 

Objective III of the Drip Irrigation Pilot for the P0422-03 licence:  

“Determine compliance of proposed drip irrigation system with the European Communities 
Environmental Objectives (Groundwater) Regulations 2010 (SI. No 9 of 2010) as amended and the 
European Communities Environmental Objectives (Surface Water) Regulations 2009 (Sl. No. 272 of 
2009).” 
Objective III Deliverable: 

Groundwater and Surface Water monitoring results were compared against the Groundwater and 
Surface Water regulations as presented and discussed in Section 7.3. No sharp or continuous increase 
in ground or surface water concentrations was observed with the commencement of the drip irrigation 
pilot. 
 

Objective IV of the Drip Irrigation Pilot for the P0422-03 licence:  

“Demonstrate that the drip irrigation lands can percolate 900mm/yr of effective rainfall (treated effluent 
added to actual annual rainfall).” 
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Objective IV Deliverable: 

The moisture probe data and lack of ponding observed throughout the pilot is evidence that the drip 
percolation lands can percolate at a rate of 900mm/yr. 
 
Objective V of the Drip Irrigation Pilot for the P0422-03 licence:  

“Incorporate previous assessments carried out including hydrogeological assessments, site 
investigations, and baseline report information.” 

Objective V Deliverable: 

A summary of previous assessments is presented within Section 3 of this report and information 
incorporated throughout the report as referenced.  

 
The SI No.113 of 2022 European Union Regulations on Good Agricultural Practices for the Protection of 

Water) has also been considered. A Nutrient Management Plan specific to the drip irrigation pilot project 

was also prepared for the project and is presented within Appendix A. 
 

No complete source – pathway receptor linkages were identified during the pilot which indicates drip 

irrigation is a suitable alternative to discharging effluent to the unnamed stream onsite. 

 

In summary Silver Hill Foods have met all objectives that were laid out by the EPA for the Drip Irrigation 

Pilot.  
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Appendix A:  Nutrient Management Plan
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1. Introduction 
Rowan Engineering Consultants Ltd (Rowan) were requested to provide a Nutrient Management 
Plan (NMP) including an Aquifer Vulnerability Assessment and associated mapping in support of 
Silver Hill Foods Drip Irrigation Pilot study. The following landbanks were mapped and aquifer 
vulnerability was assessed. 

Landbank Townlands 

• Corlattallan, Co. Monaghan 

2. Nutrient Management Plan (NMP) 
2.1 Summary  
This NMP 2021 was prepared to promote the efficient use of nutrients being applied to the soil 
without causing any adverse environmental impact and also to promote an optimum soil mineral 
balance in order to optimise crop production efficiency in terms of yield and output. The application 
of the Silver Hill Foods final effluent on to the land through drip irrigation directly substitutes for 
chemical fertiliser. The NMP was prepared in compliance with the S.I. No. 605 of 2017 - European 
Communities (Good Agricultural Practice for Protection of Waters) Regulations 2017.  

2.2 On-Farm Slurry  
The table below outlines the expected stocking rate that will be applied to each farm and the total 
nitrogen and phosphorus produced by the livestock. 

Table 1. Livestock stocking rates 

Livestock Type No. of 
Animals

% Time of 
landbank

Total 
Nitrogan

Total 
Phosphorus

On Farm Nitrogen 
(kg/per annum)

On Farm Phosphrous 
(kg/per annum)

Lowand Hogget 20 60% 6 1 72 12  

2.3 Regulations  
This Nutrient Management Plan (NMP) has been prepared to comply with the European 
Communities (Good Agricultural Practice for Protection of Waters) Regulations 2017 (S.I. No. 605 of 
2017). The following  

(5) Subject to sub-article (6), soiled water shall not be applied to land— 

(a) in quantities which exceed in any period of 42 days a total quantity of 50,000 litres 
per hectare, or 

(b) by irrigation at a rate exceeding 5 mm per hour. 

(6) In an area which is identified on maps compiled by the Geological Survey of Ireland as 
“Extreme Vulnerability Areas on Karst Limestone Aquifers”, soiled water shall not be applied 
to land— 

(a) in quantities which exceed in any period of 42 days a total quantity of 25,000 litres 
per hectare, or 

(b) by irrigation at a rate exceeding 3 mm per hour unless the land has a consistent 
minimum thickness of 1m of soil and subsoil combined. 
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3. Aquifer Vulnerability Assessment 
3.1 Introduction  
As part of drafting the Drip Irrigation Pilot study NMP, Rowan undertook an aquifer vulnerability 
assessment on the proposed landbank. The selected landbank has also previously been approved 
for landspreading. In conclusion this report concluded that landspreading of organic wastes on the 
land surface here is: ‘R1-Acceptable subject to normal good practice’.   

3.2 Methodology  
This NMP has been prepared by Ian Douglas BSc, MSc of Rowan Engineering Consultants Ltd in 
accordance with:  

• S.I. No. 605 of 2017– ‘European Communities (Good Agricultural Practice for Protection of 
Waters) Regulations 2017’.  

• ‘Explanatory Handbook for Good Agricultural Practice for the Protection of Waters 
Regulations 2014’.  

The contents of this NMP have been updated to reflect the EPA circular issued on 6th January 2021 
entitled “Changes to information required in Nutrient Management Plans submitted to the EPA”.  

The relevant landbank owner is aware of the information being provided within this NMP to the EPA 
and a copy of this NMP has been made available to all relevant landowners to view. 

The study involved collecting all relevant data about the lands in question. Information about soils, 
subsoils, bedrock, groundwater information, aquifer categories and vulnerability data was taken 
from the Geological Survey of Ireland (GSI) website: www.gsi.ie. From this information an 
assessment was made regarding the sites subsoil’s geology and the hydrogeology and their 
suitability for landspreading in terms of groundwater vulnerability. 

The vulnerability rating is based on the GSI methodology in Figure 1 below. The ratings are divided 
into four vulnerability categories - Extreme (E), High (H), Moderate (M) and Low (L) - based on the 
geological and hydrogeological factors described in Figure 2 below. In addition, areas with bedrock 
at or close to surface are given a classification of (X).  

 
Figure 1. GSI Vulnerability classification 

 

http://www.gsi.ie/
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Figure 2. Response Matrix for Landspreading. 

 

Based on the vulnerability rating and aquifer types the responses are determined using Figure 3 
below.  

R1- Acceptable, subject to normal good practice. 
R21-Acceptable subject to a maximum organic nitrogen load (including that deposited by 

grazing animals) not exceeding 170 kg/hectare/yr. 
R31-Not generally acceptable, unless a consistent minimum thickness of 1 m of soil and 

subsoil can be demonstrated. 
R32- Not generally acceptable, unless a consistent minimum thickness of 2 m of soil and 

subsoil can be demonstrated. 
R33-Not generally acceptable, unless no alternative areas are available and detailed 

evidence is provided to show that contamination will not take place. 
R4-Not acceptable. 

Figure 3. Response Matrix 
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3.3 Landbank Assessment 
1. SHF (Corlattallan, Co. Monaghan) 

Location: The landbank is situated in the townland of Corlattallan, Co. Monaghan. It is located 
c.500m northwest of Emyvale, Co. Monaghan. There is 1 No. landbank with a total useable land 
area of 1.84ha.  

Soils: According to EPA mapping, the soils at the landbank are AminPD - Surface water Gleys, 
Ground water Gleys, with a tiny section of  Cut - Basin Peats, Blanket Peats along the north-eastern 
boundary.  

Subsoils: The Teagasc subsoils from GSI show that the Majority of the landbank is underlain with 
TDCSs – Sandstone till Devonian/Carboniferous, with a small section along the north-eastern 
boundary underlain with Cut – Cutover peat. 

Groundwater Aspects: There are no Source Protection Zones, Karst Features located in the 
immediate area of the landbank as recorded in the GSI mapping. 3 No. boreholes are recorded 
within the immediate area of the subject landbank (GSI ID’s: 2633NWW154, 2633NWW217 & 
2633NWW155). Location accuracy of these boreholes range between 20m -1km), however a 
visually inspection of the landbank did not identify any boreholes within the study boundary.  

Aquifer Vulnerability: The aquifer at the site is classed as Lm (Locally Important Aquifer - Bedrock 
which is Generally Moderately Productive) by the GSI. The vulnerability rating for the majority of the 
landbank is classed as Low with a small section along the north-eastern boundary classed as 
Moderate. The subsoil thickness is likely to be >10m.   

Groundwater Responses: The landbank has a vulnerability rating of Low, with a small area rated 
as Moderate and the landbank is underlain by a Locally Important Aquifer. Based on the GSI criteria 
the response is classed as follows:  

R1- Acceptable, subject to normal good practice. 
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4. Calculations 
4.1 Organic Waste Nutrient Values 
Silver Hill Foods final effluent was sampled at various intervals throughout 2021 and the average 
Nitrogen and Phosphorus levels have been included in the table below and inputted into the NMP 
calculations. 

Table 1. Organic waste nutrient values 

Monthly Averages Nitrogen (Mg/l) Phosphorus (Mg/l) m
3
/hour m

3
/Day

January 3.65 0.02 9.81 227.81

February 2.16 0.03 10.03 240.18

March 1.58 0.09 9.66 231.32

April 3.61 0.11 8.08 191.8

May 1.68 0.04 7.09 164

June 2.1 0.05 6.38 151.57

July 7 0.05 7.05 167.1

2021 Average Results 3.11 0.06 8.30 196.25  

The Nitrogen & Phosphorus content in the final effluent was then converted into kg/m3, 

Table 2. Organic waste nutrient values mg/kg 

Nitrogen Phosphorus
mg/kg mg/kg

Final Effluent 3 0.06
Average kg/MT 0.00311 0.00006

 Sample

 

4.2 Soil Sampling Methodology  

The following information was compiled and collated:  

a) Ordnance Survey Maps of the areas intended for the receipt of organic material.  

b) The cropping program for the coming year and previous land use.  

c) Each potential land spread area was assigned a reference number.  

d) By reference to the farm map, the current land use and the areas to which the waste is to be 
applied were identified.  

e) Soil analysis of the landbanks were carried out by Silver Hill and analysed in April 2021 by 
Old Castle Laboratories (Appendix B).  

f) In line with S.I. No. 605 of 2017 [16.3 (c)] soil analysis for the landbank will be required to be 
repeated every 4 years.  

Soil samples were taken in accordance with the procedure as specified by the Nitrates Regulations:  

a) The sampling area shall not exceed 4 hectares. Exceptionally, where soil types and cropping 
of lands were similar during the previous five years, a sample area of up to 5 hectares shall 
be deemed acceptable.  

b) Separate samples shall be taken from areas that are different in soil type, previous cropping 
history, slope, drainage or persistent poor yields.  
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c) Any unusual spots such as old fences, ditches, drinking troughs, dung or urine patches or 
where fertilisers or lime has been heaped or spilled shall be avoided.  

d) A field shall not be sampled for phosphorus until 3 months after the last application of any 
fertiliser containing this nutrient (chemical or organic).  

e) The sampling pattern shown in the Figure 4 below shall be followed. A soil core shall be 
taken to the full 100mm depth. 20 cores shall be taken from the sampling area and placed in 
the soil container to make up the sample. Ensure the container is full of soil.  

f) The field and sample numbers shall be written/attached onto the soil container.  

 
Figure 4: Soil sampling pattern 

The following indices and application rates as detailed in S.I. No. 605 of 2017 were used for the 
NMP calculations. 

Table 3. Phosphorus Index System. 

Soil Phosphorus Index 
Soil Phosphorus ranges (mg/l) 

Grassland Other Crops 

1 0.0 – 3.0 0.0 – 3.0 

2 3.1 – 5.0 3.1 – 6.0 

3 5.1 – 8.0 6.1 – 10.0 

4 > 8.0 >10.0 
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Table 4. Annual maximum fertilisation rates of available nitrogen on grassland. 

Grassland stocking rate1 
(kg/ha/year) 

Available nitrogen2 
(kg/ha) 

< 170 206 
Grassland stocking rate greater than 170 kg/ha/year 3,4 

171 – 210 282 
211 – 250 250 

>250 2505 
1Total annual nitrogen (kg) excreted by grazing livestock averaged over the eligible grassland area (ha)(grazing and 
silage area). Stocking rate refers to grassland area only. 
2The maximum nitrogen fertilisation of grassland shall not exceed that specified for stocking rates less than or equal to 
170 kg/ha/year unless a minimum of 5% of the eligible area of the holding is used to grow crops other than grass or a 
derogation applies in respect of the holding. 
3This table does not imply any departure from Article 20(1) which prohibits the application to land on a holding of 
livestock manure in amounts which exceed 170kg nitrogen per hectare per year, including that deposited by the 
animals themselves (or 250kg in the case of a holding to which a derogation has been granted, in accordance with the 
Nitrates Directive). 
4From 1 January 2021 these fertilisation rates are only applicable where the fertiliser type specified by the Minister for 
Agriculture, Food and the Marine is used. 
5The application of nitrogen from livestock manure (including that deposited by the animals themselves) to the eligible 
grassland area shall not exceed 250 kg nitrogen per hectare per year. 

 

Table 5. Annual maximum fertilisation rates of phosphorus on grassland. 

Grassland Stocking rate 1 

(kg/ha/year) 
Phosphorus Index 

1 2 3 4 
Available Phosphorus (kg/ha) 2,3 

<85 27 17 7 0 

86-130 30 20 10 0 

131 – 170 33 23 13 0 
Grassland stocking rate greater than 170kg/ha/year3,4 

171-210 36 26 16 0 
211-250 39 29 19 0 

>250 39 29 19 0 
1Total annual nitrogen (kg) excreted by grazing livestock averaged over the eligible grassland area (grazing and 
silage area). Stocking rate refers to grassland area only.  
2The fertilisation rates for soils which have more than 20% organic matter shall not exceed the amounts permitted 
for Index 3 soils.  
3Manure produced by grazing livestock on a holding may be applied to Index 4 soils on that holding in a situation 
where there is a surplus of such manure remaining after the phosphorus fertilisation needs of all crops on soils at 
phosphorus indices 1, 2 or 3 on the holding have been met by the use only of such manure produced on the holding.  
4The maximum phosphorus fertilisation of grassland shall not exceed that specified for stocking rates less than or 
equal to 170 kg/ha/year unless a minimum of 5% of the eligible area of the holding is used to grow crops other than 
grass or a derogation applies in respect of the holding.  
5This table does not imply any departure from Article 20(1) which prohibits the application to land on a holding of 
livestock manure in amounts which exceed 170kg Nitrogen per hectare per year, including that deposited by the 
animals themselves (or 250kg in the case of a holding to which a derogation has been granted in accordance with 
the Nitrates Directive).  
6An additional 15 kg of phosphorus per hectare may be applied on soils at phosphorus indices 1, 2, or 3 for each 
hectare of pasture establishment undertaken. 
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4.3 Limiting Factors 
The following limiting factors were considered while completing this NMP: 

Total Phosphorus 

It is envisaged that the subject landbank will have sheep grazing for the year with a stocking rate of 
<85kg/ha/year phosphorus. Therefore the maximum Total Phosphorus that can be spread on the 
land is 27kg/ha based on an Index 1 soil. On farm Phosphorus was calculated to be 12kg/ha 
Phosphorus (20 lowland hoggets on land for 60% of the year). This leaves an allowance of 15kg/ha 
Phosphorus to be spread. 

Total Nitrogen 

It is envisaged that the subject landbank will have sheep grazing for the year with a stocking rate of 
<170kg/ha/year nitrogen. Therefore the maximum Total Nitrogen that can be spread on the land is 
206kg/ha based on an Index 1 soil. On farm Nitrogen was calculated to be 72kg/ha Nitrogen (20 
lowland hoggets on land for 60% of the year). This leaves an allowance of 134kg/ha Nitrogen to be 
spread. 

Volume 

The guidance states that the max drip irrigation permitted is at a rate not exceeding 5mm per hour. 
Therefore, once it can be demonstrated that the soil in the landbank is not water logged etc, the 
max permitted irrigation per year is 438,000m3/ha/year based on the calculation below: 

 

 

 

 

 

 

 

All relevant data was inputted into the NMP calculation, and it was determined that Total Nitrogen 
was the limiting factor.  

The maximum quantity of Total Nitrogen that can be irrigated is 134kg/ha/year. In order to stay 
within this threshold, the maximum quantity of final effluent that can be irrigated onto the landbank is 
79,304m3/year. To achieve this, the maximum irrigation level for final effluent would be 118.08m3 
per day (217.27m3 * 365 = 79,302.5m3) the following rates per hours of irrigation, depending on the 
hours that pumping occurs per day: 

Table 6. Quantity of final effluent irrigated per day 

m3 Hours per day Total per day
4.92 24 118.08
9.84 12 118.08

14.76 8 118.08
29.5 4 118
59 2 118

Irrigation Rate Calculation 

5mm per hour   
= 10,000m3 = ha 
5mm*10,000m2 = 50m3/hour/ha 
50m3*24 hours = 1,200m3/day/ha 
1,200m3*365 = 438,000m3/year/ha 
438,000m3*1.84 = 805,920m3/year/pilot landbank 
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5. Conclusion 
This conclusion is based on the statutory requirements set out in S.I. No. 605 of 2017, and on soil 
and final discharge analysis.  

The landbank was soil sampled and mapped in 2021. Buffer zones were incorporated into the 
mapping as per S.I. No. 605 of 2017 and will need to be considered during the installation of the 
drip irrigation system. On this basis, the actual useable area of the landbanks may be less than the 
total area of the land holding brought forward for consideration.  

The subject landbank has a Phosphorus Index of 1. Also, in some instances, a maximum volumetric 
loading 438,000m3/ha/year shall be applied on the drip irrigation landbanks once the nutrient 
content of the final effluent is not the limiting factor, in accordance with S.I. No. 605 of 2017. 

If an area is identified on maps compiled by the Geological Survey of Ireland as “Extreme 
Vulnerability Areas on Karst Limestone Aquifers”, soiled water shall not be applied to land by 
irrigation at a rate exceeding 3mm per hour unless the land has a consistent minimum thickness of 
1m of soil and subsoil combined. 

The proposed landbank for this pilot trial has a capacity to receive 79,302.5m3 of Final Effluent via 
drip irrigation per year (365 days/year). To ensure this level is not exceeded, the maximum irrigation 
level for the final effluent should be within the following pumping rates at various hours of irrigation. 
Therefore the pumping rate must be adjusted to suit the hours of operation per day as per Table 6. 
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Appendix A: Mapping & Calculations 
 

GG Grazed Grass

Field ID 
No. Total Area (ha) Total usable area (ha) Soil Sample Ref. Soil P Test 

(mg P/l)
Date of 

Test
P 

Index Crop
Maximum 
P required 
kg P/ha**

On Farm P 
(kg/ha)

Imported 
organic 

fertiliser to be 
applied (m3/ha)

Imported P 
to be 

applied (kg 
P/ha)

Total 
Imported 
Organic 

Fertiliser per 
plot (MT)

Maximum N 
required kg 

N/ha*

On Farm N 
(kg/ha)

Imported 
N/Ha Total N

Load 
Factor 

required 
due to N 

limitations

SHF 1 1.97 1.84 296609 2.7 04/05/2021 1 GG 27 12 43,100 2.6 79,304 206 72 134.0 206.0 17%
Total: 1.97 1.84 79,304

Total capacity: 79,304 MT
Total usable area: 1.8 Hectares

0.000060 Kg P/MT
0.003110 Kg N/MT

**Total available P = (as per Table 17 S.I. 605 of 2017) 

Farmer/Land Owner Name: SHF Crop Legend
Farmer/Land Owner Address: Corlattallan, Co. Monaghan

Concentration of P 
Concentration of N 

Farmer Ref Code: SHF
Material: Drip Irrigation of Final Effluent

*Total available N = (as per Table 16 S.I. 605 of 2017) 
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Appendix B: Lab Soil Results 
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Appendix C: Lab Sludge Results 
Monthly Averages Nitrogen (Mg/l) Phosphorus (Mg/l) m

3
/hour m

3
/Day

January 3.65 0.02 9.81 227.81

February 2.16 0.03 10.03 240.18

March 1.58 0.09 9.66 231.32

April 3.61 0.11 8.08 191.8

May 1.68 0.04 7.09 164

June 2.1 0.05 6.38 151.57

July 7 0.05 7.05 167.1

2021 Average Results 3.11 0.06 8.30 196.25
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Appendix B:  Site Figures 



Title: Site Location Map

Client: Silverhill Foods

Scale:1:50,000 @A4

Date: 24/06/2022

Rowan Engineering
Consultants Ltd

Unit 14,
Scurlockstown Business Park,
Trim,Co. Meath
www.rec.ie

Maxar, Microsoft, © Ordnance Survey Ireland

Legend
Site Location

Discovery



Title: Site Context

Client: Silverhill Foods

Scale: 1:15,000 @

Date: 24/06/2022

Rowan Engineering
Consultants Ltd

Unit 14,
Scurlockstown Business
Park,
Trim,Co. Meath
www.rec.ie

Environmental Protection Agency, Maxar, Microsoft
0 0.35 0.70.17 Kilometers

Legend
River Network and River Flow Direction Arrows

Lake Segments



W1/ WTTP Effluent point 
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Appendix C:  Borehole Logs



Water Well Log 
Des Meehan & C0. Ltd. 

Blackrock, Enniskillen, 
C0. Louth. C0.Fermanagh. 
Tel 042-9321767 Tel 028-66322205 
Mobile 086-8122333 Mobile 07860-812233 

Website: - www.meehandrilling.c0m 

Borehole N0 870 Date of Drilling: 20-08-01 

Name of Client: Silver Hill Foods Ltd 

Nearest Town: Emyvale County: Monaghan 

Address: Hillcrest ( New Borehole in Hill Field opposite Plant) 

Farm / Private / F actory / Etc.: Poultry Farm & Processing Plant 

Drilling Method: Hammer / Odex or Rotary / Etc.: Hammer 

Depth ofBorehole: 504ft Depth of Overburden: 90 ft. 

Type of Overburden: Clay/Sand/Gravel 

Steel Casing to Bedrock Depth: 40 ft 10”&. 104 ft. 8” Diameter: 8” & 10” 

Grouted to bedrock: Yes 

Estimated Maximum Safe Yield: 8,500 Gallons per Hour after 5 hours development. 

Static Water Level Below Ground: 55ft 

_MA_IN WATER m LEVELS 

134 ft 200 Gals per hr 
155 ft. 650 Gals per hr

1

2 

3. 310 ft. 3000+ Gals per hr 
4 435 ft. 8500+ Gals per hr. 

ROCK TYPE WATER QUALITY 

TOP: Limestone (a g. clear/clmldy/etc.): 85°lo 
BASE: Limestone 
COMMENTS 1mg. a_u! unusual features): 

I sgggest a 7 (lav pumping test of this borehole in order to ascertain the correct size 
0f permanent pump and pipe size suitable for the application. 

Reviewed by, for Des Meehan:



GEO DRILLING 
SOLUTIONS ‘T 

‘ / GROUNDWATER LOG Silverhill BH01 GW 

PROJECT NUMBER EN21OB 

PROJECT NAME Groundwater Momtorlng 

CLIENT S\|verhi\l 

ADDRESS Main St, Emyvale, Co. Monaghan 

DRILLING DATE 29/06/2021 * 30/06/2021 

TOTAL DEPTH 30.5 

DIAMETER 125mm 

CASING 60x52mm uPVC 

SCREEN 60x52mm uPVC Factory Siolted 

COORDINATES 

COORD SYS 

COMPLETION 

SURFACE ELEVATION 

WELL TOC 

COMMENTS Near the corner to entrance into field. Locable steel cap on 168mm sland pipe. Air lift 
at total depth ior 1 hour, estimated yieki of 5 m3/hr. 

LOGGED BY N Meehan 

CHECKED BY N Meehan 

‘U 

2 A 
*6 5 a g 5 

w 5 > E 
" Material Description Well Diagram c 

2 m 3 
V g 2 

D. Z n- l:- a 
E ¥ % a. % a m a cu ~ .. w °\ B n o < m w 

1 1 ’ TOPSOIL: g S‘LTY CLAY: Silly clay with minor organic matter. 
_ _ § Cement grout 

-Bentoni\e 
2 FILL MATERIA Bnck and concrehz fragments‘ -2 

Water bearln- 7 
BOULDER CLAY: Dry‘ Dense 

—Grave| 
4 / -4 

Sandstone. smstone & mudstone: Carrickaness % Sandstone Formation 
_6

2 

-8 

-1O 

~12 

'14 
i-Bemonite 

-16 

-18 

-20 

-22 

2 -24 

I >26 

-Grave| z >28 

>30 

Terminanon Depth a130.5 m 

Disclaimer This bore log is intended for environmenm no\ geolechnical purposes. Page 1 of 1 

produced by ESIQQESdaLnel on 11 Feb 2022



 

Rowan Engineering Consultants Ltd © – SIL0002-5 Hydrogeological Assessment Report              56 | P a g e  
 

Appendix D:  Previous Reports 
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Silver Hill Foods      Document No:  IE679/697 
Hillcrest,  
Emyvale.     Issue No:  03 ISSUE 
Co. Monaghan      

Project No:  IE672 
 
      Date:   12th October 2011 
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Prepared By: Aisling Whelan BSc PDip 
Hydrogeology 

          
       

Checked By:  P McShane BEng(Hons) MIEI  
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This report or its contents must not be reproduced for any purpose without written permission. 
It is to be used only for the purpose for which it is supplied 
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1. INTRODUCTION 
 

IE Consulting was retained by Silver Hill Foods to undertake an assimilative capacity assessment 

for an existing wastewater effluent discharge from their facility at Hillcrest, Emyvale, Co. 

Monaghan (IPPC Licence Reg. No.  P0422-03).  The wastewater is discharged to an unnamed 

stream adjacent the site, which is a tributary of the Corlattalan Stream. 

This assimilative capacity assessment was undertaken as part of a review of the existing 

discharge to ensure compliance with Article 7 of the European Communities Environmental 

Objectives (Surface Waters) Regulations 2009. 

 

2. DESCRIPTION OF RECEIVING WATER COURSE 
 

Treated effluent is discharged from the facility to an unnamed stream adjacent the site to the 

north. This stream flows in a northeasterly direction and discharges to the Corlattalan Stream 

approximately 1.2km to the northeast of the site.   The Corlattalan Stream in turn discharges to 

the River Blackwater approximately 5.6km to the northeast of the site.  The unnamed stream and 

Corlattalan Stream are shown in a regional setting in Drawing No. IE679-001-B, Appendix A. 

 

3. ASSESSMENT OF LOW FLOW CONDITIONS 
 

There are no EPA/OPW flow gauging stations within the catchment of the receiving water body. 

The EPA Hydrotool website has determined low flows for the Corlattalan Stream by correlation with 

a similar gauged catchment.  The 95%ile flow for the Corlattalan Stream at this location of the 

confluence with the unnamed stream is 0.005m3/s.  The catchment area of the Corlattalan Stream 

at this location is 6.1km2. The EPA Hydrotool Report for the Corlattalan Stream is included in 

Appendix B. 

 

4. BACKGROUND PHYSICO-CHEMICAL QUALITY OF RECEIVING WATER COURSE 
 

Under the Water Framework Directive (WFD) all surface water bodies are required to achieve 

‘Good’ Status by 2015.  The Corlattalan Stream is currently assessed as being at ‘Moderate’ 

status with the objective of restoring ‘Good’ Status by 2021. 

Samples were taken from the unnamed stream and the Corlattalan Stream during September 

2011 for hydrochemical analysis.  The sampling locations are shown in Drawing No. E679-001-B, 

Appendix A. The sample from the unnamed stream was taken downstream of the discharge point 

at a location on the stream just before it discharges to the Corlattalan Stream. Two samples were 
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taken from the Corlattalan Stream: one upstream and one downstream of the confluence of the 

unnamed stream and the Corlattalan Stream.  The results are shown in Tables 1, 2 and 3 below.  

Samples were not analysed for Orthophosphate (MRP). In order to enable an assessment of the 

MRP results, the MRP concentrations were assumed to be approximately 80% of the Total 

Phosphorous result.  The assumed MRP concentrations are shown in the Tables below. 

Date 
COD  

(mg/l O2) 
Ammonia 

(mg/l) 
Phosphorus 

(mg/l) 
Nitrate 
(mg/l) pH 

Dissolved 
Oxygen 

 (mg/l O2) 
Temp. 

 (deg. C) 

Suspended 
Solids 
(mg/l) 

BOD 
 (mg/l O2)

14.09.2011 78 2.05 8.39 0 6.41 3.84 12.3 40 15 

16.09.2011 29 1.39 10.2 0.1 6.93 4.24 12.2 50 7 

21.09.2011 26 0.946 8.9 0.3 7.77 5.47 12 70 6 

23.09.2011 34 0.957 6.8 0.2 7.69 4.7 12.5 60 10 

28.09.2011 31 1.58 10.5 0 7.22 5.21 15.7 60 9 

29.09.2011 29 1.49 8.5 0.4 7.05 4.49 14.8 20 11 

Average Value 38 1.40 8.88 0.2 7.18 4.66 13.3 50 10 
Calculated 

Average MRP 
result (80% of 

Total P) 
- - 7.10 - - - - - - 

TV for ‘Good 
Status’ NA ≤0.065 

(mean) 
***MRP 

≤0.035(mean) NA 

**Soft water 
4.5<pH<9.0 
Hard Water 
6.0<pH<9.0 

95%ile >80% sat 
(Lower limit) 

95%ile <120% 
(Upper Limit) 

* NA ≤1.5 
(mean) 

Table 1 Hydrochemical Results for Unnamed Stream (Downstream of Discharge Location) 

*no greater than 1.5 deg C rise in ambient temp outside the mixing 
** Soft Water ≤100mg/l CaCO3, Hard Water >100mg/l CaCO3 

***for calculations MRP is assumed to be 80% of the Total P results 
 

 

Date 
COD  

(mg/l O2) 
Ammonia 

(mg/l) 
Phosphorus 

(mg/l) 
Nitrate 
(mg/l) pH 

Dissolved 
Oxygen 

 (mg/l O2) 
Temp. 

 (deg. C) 

Suspended 
Solids 
 (mg/l) 

BOD 
 (mg/l O2)

14.09.2011 16 0.193 0.65 0 6.68 9.54 11.7 40 2 

16.09.2011 10 0.074 0.47 0.1 7.05 9.95 12.4 20 4 

21.09.2011 7 0.073 0.3 0.1 7.98 9.34 11.5 20 2 

23.09.2011 13 0.068 0.39 0.1 7.91 9.15 12.1 60 1 

28.09.2011 19 0.109 0.5 0.2 7.38 8.87 13.7 50 3 

29.09.2011 16 0.067 0.4 0 7.26 8.91 14.3 10 3 

Average Value 14 0.10 0.45 0.1 7.38 9.29 12.6 33 3 
Calculated 

Average MRP 
result (80% of 

Total P) 

- - 0.36 - - - - - - 

TV for ‘Good 
Status’ NA ≤0.065 

(mean) 
***MRP 

≤0.035 (mean) NA 

**Soft water 
4.5<pH<9.0 
Hard Water 
6.0<pH<9.0 

95%ile >80% sat 
(Lower limit) 

95%ile <120% 
(Upper Limit) 

* NA ≤1.5 
(mean) 

Table 2 Hydrochemical Results for Corlattalan Stream (Upstream) 

*no greater than 1.5 deg C rise in ambient temp outside the mixing 
** Soft Water ≤100mg/l CaCO3, Hard Water >100mg/l CaCO3 

***for calculations MRP is assumed to be 80% of the Total P results 
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Date 
COD  

(mg/l O2) 
Ammonia 

(mg/l) 
Phosphorus 

(mg/l) 
Nitrate 
(mg/l) pH 

Dissolved 
Oxygen 

 (mg/l O2) 
Temp. 

 (deg. C) 

Suspended 
Solids 
 (mg/l) 

BOD 
 (mg/l O2)

27.06.2011 2 0.135 0.47 0.3 7.22 9.86 13.2 16 1 

06.07.2011 7 0.084 0.56 1 7.21 9.48 14.5 16 1 

11.07.2011 5 0.286 0.58 0.2 7.44 9.24 13.5 18 2 

13.07.2011 1 0.138 0.48 0.2 7.36 9.65 13.7 26 2 

20.07.2011 6 0.144 0.6 0 7.26 9.48 12.9 12 1 

27.07.2011 2 0.199 0.67 0.2 7.36 8.81 14.4 22 3 

03.08.2011 13 0.152 0.74 0.2 7.21 8.88 13.1 16 1 

10.08.2011 25 0.115 0.72 0.2 8.35 8.51 13.7 15 1 

16.08.2011 29 0.168 1.01 0.3 7.3 8.79 13.9 30 1 

24.08.2011 34 0.912 1.31 0.1 7.73 8.56 13.1 50 2 

31.08.2011 59 0.298 1.53 0.1 7.56 9.57 10 10 1 

07.09.2011 37 0.072 0.68 0.1 7.52 9.92 12 40 3 

Average Value 18 0.23 0.78 0.2 7.46 9.23 13.2 23 2 
Calculated 

Average MRP 
result (80% of 

Total P) 
- - 0.62 - - - - - - 

TV for ‘Good 
Status’ NA ≤0.065 

(mean) 
***MRP 

≤0.035(mean) NA 

**Soft water 
4.5<pH<9.0 
Hard Water 
6.0<pH<9.0 

95%ile >80% sat 
(Lower limit) 

95%ile <120% 
(Upper Limit) 

* NA ≤1.5 
(mean) 

Table 3 Hydrochemical Results for Corlattalan Stream (Downstream) 

*no greater than 1.5 deg C rise in ambient temp outside the mixing 
** Soft Water ≤100mg/l CaCO3, Hard Water >100mg/l CaCO3 

***for calculations MRP is assumed to be 100% of the Total P results 

 

A comparison of the average results for the unnamed stream and the Corlattalan Stream with the 

Threshold Values for ‘Good ‘ Status as specified in the Surface Water Regulations, SI No. 272 of 

2009 indicates that the water quality with respect to Ammonia and BOD in both surface water 

bodies currently do not meet the threshold values for ‘Good’ Status.  Based on the assumed 

Orthophosphate concentrations, it is also likely that the concentrations of this parameter also 

exceeded the threshold value for good status in the unnamed stream and Corlattalan Stream. 

A comparison of the results for the unnamed stream and the treated effluent quality (provided in 

Section 5 below) shows that concentrations of COD, Ammonia, Total Phosphorous, Suspended 

solids and BOD are significantly greater in the unnamed stream than in the effluent discharge.  The 

only parameter, which is lower in the unnamed stream than in the treated effluent, is Nitrate.  This 

would indicate that there are additional pollutant inputs to the unnamed stream between the 

discharge point and the downstream sampling location (just before confluence with Corlattalan 

Stream). 

A comparison of the results for the upstream and downstream sampling locations on the 

Corlattalan Stream indicate concentrations of COD, Ammonia, and Total Phosphorous are greater 

in the downstream sample.  The concentrations of BOD and suspended Solids are lower in the 

downstream sample than in the upstream sample. 
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5. CHARACTERISTICS OF WASTEWATER EFFLUENT 

5.1 Effluent Volume 

The maximum licensed volume of wastewater discharge is 480m3/day (20m3/hr).  The average 

discharge volume during 2010 was 6.26m3/hr (146m3/day). This is approximately 30%of the 

permitted volume. The maximum permitted discharge volume and average actual volumes for 

2010 were used for assimilative capacity calculations. 

5.2 Effluent Quality 

Ongoing monitoring of effluent quality is undertaken as part of the discharge licence conditions. 

The most recent monitoring results for the discharge from September 2010 to August 2011 are 

shown in Table 4 below.  

Date 
COD  

(mg/l O2) 
Ammonia 

(mg/l) 
Phosphorus 

(mg/l) 
Nitrate 
(mg/l) pH 

Dissolved 
Oxygen 

 (mg/l O2) 
Temp. 

 (deg. C) 

Suspended 
Solids 
(mg/l) 

BOD  
(mg/l O2) 

Sep-10 18 0.054 0.21 5.2 7.70 8.53 14.32 9 4 

Oct-10 23 0.061 0.50 6.1 7.58 9.37 11.14 9 4 

Nov-10 21 0.160 0.72 3.1 7.47 10.77 6.69 9 4 

Dec-10 61 0.640 1.43 2.2 7.12 11.87 0.38 11 4 

Jan-11 45 0.600 1.37 1.0 7.33 9.12 4.10 12 6 

Feb-11 31 0.390 0.59 0.8 7.55 6.32 7.80 8 7 

Mar-11 27 0.200 0.53 3.0 7.04 7.45 8.73 6 4 

Apr-11 34 0.250 0.89 3.0 6.99 6.34 12.98 8 8 

May-11 21 0.080 0.46 3.0 7.08 7.32 13.49 8 2 

Jun-11 19 0.076 0.51 1.0 7.20 6.98 15.25 7 2 

Jul-11 17 0.080 0.60 0.2 7.04 6.92 16.70 6 2 

Aug-11 24 0.080 0.71 0.3 7.46 6.45 15.70 7 1 

Averages 28 0.223 0.71 2.4 7.30 8.12 10.61 8 4 

Table 4 Effluent Quality Monitoring Results 

The average value for each parameter result was used in assimilative capacity calculations. 

 

6. ASSIMILATIVE CAPACITY CALCULATIONS 
 

Using the 95%ile flow, background water quality information and the discharge effluent quality 

parameters outlined above, an assimilative capacity assessment was undertaken for the following 

scenarios: 

(1) Effluent discharge directly to the Corlattalan Stream (based on the effluent quality data and 

flow, and upstream water quality data for the Corlattalan Stream).  As flow data is not 

available for the unnamed stream it was not possible to undertake an assimilative capacity 

assessment for it.  Therefore, the assessment was undertaken in respect of effluent 

discharge to the Corlattalan Stream. 
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(2) Discharge from unnamed stream to the Corlattalan Stream based on water quality data for 

the unnamed stream, effluent flow and upstream water quality data for the Corlattalan 

Stream.  As no flow data was available for the unnamed stream the effluent flow data was 

used for calculations.  

The assimilative capacity assessment calculations were undertaken on the basis of the discharge 

volume of final treated effluent of 480m³/day (licence limit) and 146m3/day (average actual 

recorded discharge during 2010). 

The assimilative capacity assessment was undertaken for the critical water quality parameters of 

BOD, Ortho-Phosphate (MRP) and Total Ammonia (NH3).  In the absence of actual monitoring 

data for Orthophosphate (MRP), the concentrations were assumed to be 80% of total 

Phosphorous data. 

The Waste Assimilation Capacity (WAC) at 95%ile is calculated as follows: 
 
 
 

( ) ( )( )
du

dduu
ds QQ

CQCQ
C

+
×+×

=  

 

Where: 

Qu = the river flow upstream of the discharge (0.005m3/s 95%ile) 

Cu = the concentration of pollutant in the river upstream of the discharge 

Qd = the flow of the discharge (0.0056m3/s (discharge limit) & 0.0017m3/s (average actual flow 

during 2010)) 

Cd = concentration of pollutant in the discharge  

Cds = the concentration of pollutant in the river 

 

Table 5 below summarises the results of the assimilative capacity assessment in consideration of 

the 95%ile flow in the receiving watercourse (effluent discharge directly to the Corlattalan Stream, 

based on effluent quality and volume). 
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Date 
Ammonia 

(mg/l) 
Phosphorus 

(mg/l) 

Calculated 
Average MRP 
result (80% of 

Total P) 
BOD  

(mg/l O2) 
Background Water Quality in Corlattalan Stream 0.10 0.45 0.36 3 

Average Effluent Quality 0.223 0.71 0.57 4 
Predicted concentration after Effluent Discharge 

(licence limit of 480m3/day) 0.165 0.59 0.471 3.5 

Increase from Background Concentration 
(licence limit of 480m3/day) 65% 31% 31% 18% 

Predicted concentration after Effluent Discharge 
(average 2010 volume of 146m3/day) 0.131 0.52 0.413 3.3 

Increase from Background Concentration  
(average 2010 volume of 146m3/day) 31% 15% 15% 8% 

Table 5 Predicted Water Quality in Corlattalan Stream - Scenario 1 

 

Table 6 below summarises the results of the assimilative capacity assessment in consideration of 

the 95%ile flow in the receiving watercourse (discharge to the Corlattalan Stream, based on 

unnamed stream water quality and effluent volume). 

Date 
Ammonia 

(mg/l) 
Phosphorus 

(mg/l) 

Calculated 
Average MRP 
result (80% of 

Total P) 
BOD  

(mg/l O2) 
Background Water Quality in Corlattalan Stream 0.10 0.45 0.36 3 

Average Water Quality in Unnamed Stream 1.4 8.88 7.104 10 
Predicted concentration after Unnamed Stream 

Discharge (licence limit of 480m3/day) 0.79 4.90 3.923 6.7 

Increase from Background Concentration 
(licence limit of 480m3/day) 

687% 990% 990% 123% 

Predicted concentration after Unnamed Stream 
Discharge (average 2010 volume of 146m3/day) 0.43 2.59 2.071 4.78 

Increase from Background Concentration  
(average 2010 volume of 146m3/day) 330% 475% 475% 59% 

Table 6 Predicted Water Quality in Corlattalan Stream - Scenario 2 

 

7. CONCLUSIONS  
 

An assimilative capacity assessment was undertaken for the Corlattalan Stream at Emyvale, Co. 

Monaghan for an existing effluent discharge. 

The Corlattalan Stream is currently assessed as being at ‘Moderate’ Status.  Sampling results for 

the Corlattalan Stream upstream and downstream of the confluence with the unnamed stream 

(into which the effluent discharges) indicate that the concentrations of Ammonia and BOD exceed 

the threshold values for ‘Good’ Status as specified in the Surface Water Regulations 2009.  No 

monitoring data for Orthophosphate was available. However, an assessment of the Total 

Phosphorous results indicates it is likely that MRP results also exceed the relevant threshold 

value. 
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The assimilative capacity assessment was undertaken for the Corlattalan Stream for two 

scenarios: assimilative capacity based on effluent quality (i.e. direct discharge of the effluent to 

the Corlattalan Stream) and assimilative capacity based on water quality in the unnamed stream.  

For both scenarios the volume of discharge was taken to be 480m3/day (licence limit) and 

146m3/day (average recorded effluent flow for 2010). 

 

Scenario 1 – Effluent Discharge Directly to Corlattalan Stream 

Assimilative capacity calculations for the Corlattalan Stream under 95%ile flow conditions with 

maximum permitted discharge volumes indicate the discharge will result in an increase in 

concentrations of Ammonia (65%), Total Phosphorous (31%) and BOD (18%).  Based on the 

assumed concentrations of Orthophosphate there will be an increase in concentrations of MRP 

(31%). 

Assimilative capacity calculations for the Corlattalan Stream under 95%ile flow conditions and 

average recorded discharge volumes indicate the discharge will result in an increase in 

concentrations of Ammonia (31%), Total Phosphorous (15%) and BOD (8%).  Based on the 

assumed concentrations of Orthophosphate there will be an increase in concentrations of MRP 

(15%). 

 

Scenario 2 – Unnamed Stream Discharge to Corlattalan Stream 

 

Assimilative capacity calculations for the Corlattalan Stream under 95%ile flow conditions with 

maximum permitted discharge volumes indicate the discharge will result in an increase in 

concentrations of Ammonia (687%), Total Phosphorous (990%) and BOD (123%).  Based on the 

assumed concentrations of Orthophosphate there will be an increase in concentrations of MRP 

(980%). 

Assimilative capacity calculations for the Corlattalan Stream under 95%ile flow conditions and 

average recorded discharge volumes indicate the discharge will result in an increase in 

concentrations of Ammonia (330%), Total Phosphorous (475%) and BOD (59%).  Based on the 

assumed concentrations of Orthophosphate there will be an increase in concentrations of MRP 

(475%). 
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8. REFERENCES 
European Communities Environmental Objectives (Surface Waters) Regulations 2009.  S.I. No. 272 of 

2009. 
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APPENDIX A 
 
 

 Drawing No. IE679-001-B 
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Draft 13th November, 2013 

Assessment of the impact of the Silver Hill 

Effluent Discharge 

on the Mountain Water River 

SILVER HILL FOODS 

Licence No: 422-03
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APPENDIX B 
 
 

EPA Hydrotool Report for Corlattalan Stream 
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River Segment Map

River Name  (03_252)
XY Location 267723,346008 (ING)

Disclaimer
The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained 
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station.  The Environmental Protection 
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows.  The daily mean flows 
were then used by the Environmental Protection Agency to prepare flow duration curves for each station.  Neither body 
accepts any liability for the subsequent handling of the data.
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Disclaimer
The source of hydrometric data used to estimate the flow duration curve 
ordinates for ungauged catchments was obtained from (1) water level data and 
(2) the rating curve(s) generated for each hydrometric station.  The 
Environmental Protection Agency and the Office of Public Works used these 
data, respectively, to calculate daily mean flows.  The daily mean flows were 
then used by the Environmental Protection Agency to prepare flow duration 
curves for each station.  Neither body accepts any liability for the subsequent 
handling of the data.
The user should familiarise himself/herself with the catchment being studied and 
confirm that the ungauged site is in a natural catchment where flows conditions 
are suitable for the use of the model. 
It is strongly recommended that the user examine the catchment descriptors 
contained in the report produced and confirm that the percentages of the various 
constituent elements are comparable to a natural catchment.
If the flow in a catchment is not entirely natural, the estimation of flows using the 
model in these catchments could be affected due to:

• existence of local conduit karst within the catchment;
• the selected location itself is on local conduit karst;
• regulation of the river flow on the river channel (e.g. power station, sluice 

gates etc)
• impacts of abstractions upstream of the selected location or the impact of 

the discharge associated with the abstraction into the same/different 
catchment;

• estimates of flow being sought at locations effected by storage effects at, 
or near, lake outfalls;

• lack of similar catchments with observed flows, ie where catchment 
descriptors lie outside the range of available gauging station catchments 
(e.g. the catchment area is under 5 km²);

• any other special circumstances that may affect river flows.
Expert judgement will be required to ensure that the estimate of flow is not 
unduly affected by any of these influences.
Please note that the model does not provide estimates of flood peaks and, 
specifically, should not be used for that purpose.

The EPA has also prepared estimates of DWF and long term 95 percentile flows 
which are also presented on the EPA web site.  These data are presented at
http://www.epa.ie/whatwedo/monitoring/water/hydrometrics/data/
The data produced by the model for specific stations should be compared to the 
data contained in this file of DWF and long term 95percentile flows.

Disclaimer
The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained 
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station.  The Environmental Protection 
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows.  The daily mean flows 
were then used by the Environmental Protection Agency to prepare flow duration curves for each station.  Neither body 
accepts any liability for the subsequent handling of the data.
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Nested Catchment Map

River Name (03_252)
XY Location 267723,346008 (ING)

Disclaimer
The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained 
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station.  The Environmental Protection 
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows.  The daily mean flows 
were then used by the Environmental Protection Agency to prepare flow duration curves for each station.  Neither body 
accepts any liability for the subsequent handling of the data.
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%ile flow(m3/sec) upper  95% confidence limit m3/sec lower 95% confidence limit m3/sec

5 0.404 0.528 0.309

10 0.287 0.361 0.227

20 0.191 0.236 0.154

30 0.136 0.169 0.109

40 0.101 0.127 0.081

50 0.078 0.098 0.062

60 0.054 0.068 0.042

70 0.032 0.042 0.025

80 0.018 0.024 0.013

90 0.009 0.012 0.006

95 0.005 0.008 0.003

Flow Duration Curve (Flow in m3/sec)

Disclaimer
The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained 
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station.  The Environmental Protection 
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows.  The daily mean flows 
were then used by the Environmental Protection Agency to prepare flow duration curves for each station.  Neither body 
accepts any liability for the subsequent handling of the data.
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Catchment Descriptors

General

Descriptor Unit Value

Area sq km 6.1

Average Annual Rainfall (61-90) mm/yr 965

Stream Length km 4.3

Drainage Density Channel length (km)/catchment area 
(sqkm)

0.7

Slope Percent Slope 7.5

FARL Index (range 0:1) 1

Soil

Code % of Catchment

Poorly Drained 82.4

Well Drained 6.4

Alluvmin 5.8

Peat 5.1

Water 0.2

Made 0

Disclaimer
The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained 
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station.  The Environmental Protection 
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows.  The daily mean flows 
were then used by the Environmental Protection Agency to prepare flow duration curves for each station.  Neither body 
accepts any liability for the subsequent handling of the data.
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Aquifer

Code Explanation % of Catchment

LG_RG LG:Locally important sand-gravel aquifer
RG: Regionally important sand-gravel aquifer

0

LL Locally important aquifer which is moderately productive only in 
local zones

0

LM_RF LM: Locally important aquifer which is generally moderately 
productive
RF: Regionally important fissured bedrock aquifer

100

PU_PL PU: Poor aquifer which is generally unproductive
PL: Poor aquifer which is generally unproductive except for local 
zones

0

RKC_RK Regionally important karstified aquifer dominated by conduit flow 0

RKD_LK Regionally important karstified aquifer dominated by diffuse flow 0

Subsoil Permeability

Code Explanation % of Catchment

H High 2

M Moderate 4

L Low 92

ML Moderate/Low 0

NA No Subsoil/Bare Rock 1.7

Stations in Pooling group
%ile Flow Station 1 Station 2 Station 3

5 13003 24022 14033

10 13003 24022 14033

20 13003 24022 14033

30 13003 24022 14033

40 13003 24022 14033

50 36019 36018 36010

60 36019 36018 36010

70 36019 36018 36010

80 36019 36018 07033

90 36019 36018 07033

95 36019 36018 07033

Disclaimer
The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained 
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station.  The Environmental Protection 
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows.  The daily mean flows 
were then used by the Environmental Protection Agency to prepare flow duration curves for each station.  Neither body 
accepts any liability for the subsequent handling of the data.
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Log Flow (mm on catchment)

%ile mm upper 95% confidence limit lower 95% confidence limit

5 3.318 3.435 3.201

10 3.169 3.269 3.069

20 2.992 3.084 2.9

30 2.845 2.941 2.749

40 2.718 2.817 2.619

50 2.606 2.704 2.508

60 2.442 2.547 2.337

70 2.224 2.34 2.108

80 1.967 2.093 1.841

90 1.658 1.808 1.508

95 1.415 1.591 1.239

Flow Duration Curve (mm on catchment)

Disclaimer
The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained 
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station.  The Environmental Protection 
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows.  The daily mean flows 
were then used by the Environmental Protection Agency to prepare flow duration curves for each station.  Neither body 
accepts any liability for the subsequent handling of the data.
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1. Introduction 

Silver Hill Foods of Emyvale, Co. Monaghan, currently discharges its treated effluent (under 

IPPC license N0. 670) to a drain leading to the Corlattalan Stream, a minor tributary of the 

Ulster Blackwater. Following discussions with the EPA Silver Hill Foods now proposes to 

change the discharge location to the Mountain Water River at Emyvale, also a tributary of the 

Ulster Blackwater, but with a larger flow. Map 1 below shows the proposed new discharge 

location. The Company has been in operation for over 50 years and employs 160 in the 

breeding and processing of ducks and associated products. The effluent to be discharged 

arises from the slaughtering of ducks and the preparation of duck products from our onsite 

processing plant. Slurry from the breeding of the ducks is recycled as fertilizer onto 

agricultural land. 

Map 1 

75
A 

Silver Hill Foods
' 

Dz ‘ > 

‘
> 

‘ _ Proposed Silver Hill Foods discharge point 

Mountain Water ' 

‘ "' Emyvale Town WWTP 

The proposed route for a new effluent pipeline from the Silver Hill premises to the Mountain 

Water River is currently under discussion with local landowners. To date there aren't any 

objections from stakeholders involved in the redirection of the discharge. The Company will 

apply to Monaghan County Council for planning permission for the new pipeline and 

discharge point pending EPA approval. This report assesses the impact of the proposed new 

discharge location on the water quality of the Mountain Water River and sensitive areas 

downstream of the effluent entry point. It was prepared jointly by Dr. Emmet Mc Mahon, 

environmental consultant and Caitriona Lazdauskas of Silver Hill Foods.



2. The Mountain Water River 

The Mountain Water River is a tributary of the Ulster Blackwater, a river Within the Neagh- 

Bann International River Basin District. The confluence between the Mountain Water and the 

Ulster Blackwater is approximately 8.5 km downstream of Emyvale. In Appendix 1 please find 

a Map outlining the route of the Mountain Water River across Monaghan and into Northern 

Ireland. 

The Ulster Blackwater 

The Mountain Water River is a tributary of the Ulster Blackwater. The latter has a cross- 

byorder catchment and is one of six major rivers flowing into Lough Neagh. The total 

catchment area is 1,480 kmz, across counties Monaghan, Tyrone and Armagh. The landscape 

of the Blackwater (and Mountain Water River) is dominated by topography of glacial origin 

(drumlins — small hills of compacted till). Soils have developed on dense clay till and inter- 

drumlin lakes are a feature of the landscape. Annual rainfall is approx. 800 to 1,000 mm, with 

up to 70% as annual run-off. Various drainage schemes have been undertaken to improve 

agricultural land. Land use in the area is typically agricultural with about 95% in grassland 

managed for pasture and silage. There are a number of small towns and villages throughout 

the Blackwater catchment, together with some industries that are mainly associated with 

agriculture. Poultry production is an important activity in this area. Major tributaries of the 

Blackwater are routinely monitored for chemical and biological indicators of water quality and 

for hydrometric purposes. 

River Basin Management Plans (RBMPs) have been published for all River Basin Districts in 

Ireland in accordance with the requirements of the Water Framework Directive. The 

Blackwater catchment is within the Neagh-Bann International River Basin District. The RBM 

Plan (2009-2015) for that catchment rates the overaH quality of the Blackwater as poor. In 

overall terms, the Blackwater is classified as 68% - Poor, 14% - Moderate, 18% - Good. The 

overall plan establishes four core environmental objectives to be achieved generally by 2015: 

u Prevent deterioration 

o Restore good status 

0 Reduce chemical pollution



0 Achieve water-related protected areas objectives. 

To achieve the above objectives, a series of Water Management Unit (WMU) Action Plans 

have been drafted for individual sections of the overall catchment, including the Blackwater 

River and its tributaries. The WMU action plans are the basis for detailed programmes to 

guide and monitor the progress of implementation between 2009 and 2015. The Action Plan 

has designated the Mountain Water River as poor status and identified the Emyvale WWTP as 

requiring the implementation of a "performance management system". The Plan identifies 22 

river bodies, including the Mountain Water River, for which the deadline date for achieving 

Good Status is 2021. 

Criteria for Good Status 

The quality criteria for good status of a river (as set out in the European Communities 

Environmental Objectives (Surface Waters) Regulations 2009) are shown in Table 1 below. 

These Regulations apply to all surface waters and give effect to the measures needed to 

achieve the environmental objectives established for bodies of surface water by the 

Water Framework Directive. The Regulations also set standards for many other 

substances other than those shown in Table 1 but these are not relevant to the discharge 

from Silver Hill. 

Table 1: Good Status Requirements of Surface Waters 

Good Status Requirements 

BOD 

mg/l 
<1.5 (mean) or <2.6 (95%ile) 

Ammonia 
mg/l 

<0.065 (mean) or <0.140 (95%ile ) 

O-Phosphate 
mg/l as P 

<0.035 (mean) or <0.075 (95%ile)



Mountain Water River 

The Mountain Water River rises in the Slieve Beagh Mountains in County Monaghan and flows 

eastwards. It passes through agricultural land and among small drumlins meeting a number of 

tributaries before reaching the town of Emyvale (pop. 1,100). Just above the town there is a 

weir and a millrace which diverts some ofthe flow to Emy Lough which is a source of drinking 

water. Just below Emyvale the river receives an input of treated effluent from the town's 

wastewater treatment plant (WWTP). The treatments works consists of inlet works, primary 

settlement, rotating biological contactors and biological filters, and final settlement. It also 

incorporates a system for removal of phosphorus. The treatment plant is operated to meet 

the higher standards set out in a wastewater discharge permit issued by the EPA and 

applicable since January 2013 (see next section for details). 

The Mountain Wafer flows on through agricultural land, receiving flow inputs such as from 

Emy Lough. The river passes to the north of the village of Glaslough and the nearby estate of 

Castle Leslie with its attractive lake. lt continues to the north-east to meet the River 

Blackwater about 8.5 km downstream of Emyvale. The Blackwater flows across the border 

and enters Lough Neagh about 36 km to the north-east. The two lakes in the catchment area 

of the Mountain River, Emy Lough and Glaslough are protected sources of drinking water. 

They are on small tributaries which flow into the Mountain Water; the main body of the river 

does not flow through these lakes (see Map 2 in Appendix 1). 

The Mountain Water River is not a designated Salmonid Water (under the European 

Communities (Quality of Salmonid Waters) Regulations, 1988 nor is it identified as sensitive 

water in terms of the Urban Waste Water Treatment Regulations 2001. The river is not 

designated as an SPA, SAC or NHA. The lFl has noted that the river holds good stocks of Brown 

Trout and has a spawning and nursery habitat throughqqt. It also contains some stocks of 

crayfish. The white-clawed crayfish (Austropotamobius pallipes) has been classified as 

vulnerable in the 2010 IUCN Red List, is listed under Appendix Ill of the Bern Convention 

(82/72/EEC) and Annexes ll and V of the EU Habitats Directive (92/43/EEC). It has been noted 

that the white-clawed crayfish is vulnerable to pollution incidents, particularly those involving 

biocides, silage effluent and suspended solids.



Biological monitoring of water quality in the Mountain Water was carried out in September 

2013 by Conservation Services of Killarney, on behalf of Silver Hill Foods. The full report is 

given in Appendix 2. Sampling was carried out at 2 sites, upstream and downstream of 

Emyvale, at the locations shown in the map located in Appendix 2 - the Biological Survey 

Report. The macroinvertebrate fauna recorded at the upstream site merited a Q-rating of Q4 

indicating unpolluted conditions and good ecological status. The macroinvertebrate fauna 

recorded at the downstream site merited a Q-rating of (13-4 indicating slightly polluted 

conditions and moderate ecological status. The EPA had carried out biological monitoring in 

2007 and 2010 with the following results: 

Station 0400 (1.5 km upstream) .......... 03-4 

Station 0500 750m downstream ........... Q3 

The results of the 2013 biological monitoring programme represent a noticeable 

improvement in the quality of the river compared to earlier assessments. 

The Action Plan for the period 2009 to 2015 pointed out that the Mountain Water River at 

Emyvale was of poor water quality because of suspected sewage and possibly other 

discharges below the village of Emyvale. Since that time Monaghan County Council has 

received a wastewater discharge permit from the EPA. This permit set new higher standards 

for the discharge and these came into operation in January 2013. 

In recent EPA documents the average flow at Emyvale was given as 1.49m3/sec (129,000 

mQ/d). In .Iuly 2013, the EPA informed Silver Hill that it estimated the 95%ile flow at 

0.04m3/sec (3,456 mild).



The results of monitoring of the Mountain Water River by Monaghan County Council in 2012 

and 2013 are given in Table 2. 

Table 2: Mountain Water Quality Upstream of Emyvale 

BOD Ammonia Ortho-Phosphate 

Date mg/l mg/l as N mg/l as P 

17/02/2012 2 0.037 0.01 

26/04/2012 1.2 0_02 0.019 

20/06/2012 1.1 0.132 0.006 

04/09/2012 2 0.047 0.036 

18/10/2012 0.3 0.02 0.03 

05/12/2012 2 0.025 0.007 

9/04/2013 <1 0.057 0.015 

2/05/2013 2 0.024 0.018 

13/06/2013 3 0.051 <0.009 

01/08/2013 <1 0.093 <0.009 

13/09/2013 <1 0.012 0.061 

29/10/2013 1.0 0.007 0.009 

Average <1.47 0.044 <0.019 

Good Status <1.5 (mean) or <0.065 (mean) or <0.035 (mean) or 

Criteria <2.6 (95%ile) <0.140 (95%ile) <0.075 (95%ile) 

The above results suggest that the river reaching Emyvale meets the requirements of Good 

Status in terms of Ammonia and Ortho-Phosphate While approaching the threshold for BOD. 

These results are consistent with the biological monitoring carried out in 2013.



3. Appropriate assessment issues 

Appropriate assessment is an obligation in all member states under Article 6.3 of the 

Habitats Directive which states 

Any plan or project not directly connected with or necessary to the 

management ofa Natura 2000 site but likely to have a significant effect 

thereon, either individually or in combination with other plans or 

projects shall be subject to appropriate assessment of its implications 

for the site in view of the site's conservation objectives. 

Plans or projects outside a protected site must be screened and, if necessary, 

appropriately assessed. As this project relates to the discharge of effluent, the only 

issue to be considered is the water environment and Whether changed water quality at 

the site is likely to have a significant effect. 

Protected areas 

A significant proportion of waters in the Neagh Bann River Basin District are protected 

under existing EU legislation and as such, they require special protection due to their 

sensitivity to pollution or their particular economic, social or environmental 

importance. All of the areas requiring special protection in the Neagh Bann IRBD have 

been identified, mapped and listed in a register of protected areas background 

document (available at www.wfdireland.ie). They include: 

Drinking water sources such as Glaslough Lough, 

Shellfish waters such as parts of Carlingford Lough and Dundalk Bay, 

Bathing waters such as Seapoint and Clogherhead, 

Nutrient sensitive areas such as Lough Muckno and River Blackwater, 

Special Areas of Conservation such as Dundalk Bay and Carlingford Shore 

Special Protection Areas including Carlingford Lough and Dundalk Bay. 

Map 3 on the following page shows the presence of such features in the relevant 

section of the Neagh Bann River Basin. It can be seen that the Blackwater below 

Monaghan town is regarded as nutrient sensitive. The drinking water sources to be 

protected are Emy Lough and Glaslough Lake. These latter lakes feed into the 

Mountain River but the effluent from Silver Hill Foods does not enter these lakes,



directly or indirectly. Thus the proposed discharge cannot have any impact on these 

important sources of drinking water. Similarly, as the stretch of the Blackwater River 

that is characterised as nutrient sensitive does not receive any input of Silver Hill 

effluent, the proposed discharge cannot have any impact on its status. 

Conclusion 

It is concluded that an appropriate assessment under the Habitats Directive is not 

required. 

Map 3 
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4. Characteristics of the Silver Hill Effluent 

Its current IPPC Permit allows Silver Hill to discharge effluent within the following 

limits: 

Vol: 480 m3/d 

BOD: 10 mg/l 

S.S.: 15 mg/l 

COD: 100 mg/l 

Ammonia: 1 mg/l 

Total Phosphorus as P: 2 mg/l 

Silver Hill operates its treatment system to keep well below the above maximum 

limits. The Company analyses its effluent on a regular basis and reports these to 

the EPA. Each year it submits its monitoring results as a table within its Annual 

Environmental Report which is available to the public. The EPA visits the plant to 

independently monitor its performance. The IPPC permit requires that 8 out of 10 

consecutive samples must be below the limit set out in the permit and no sample 

can exceed the permit by a factor greater than 1.2. The daily flow must always 

remain below the maximum permitted. 

The effluent plant consists of the following stages: 

Screening 

Flow balancing 

Activated sludge treatment 

Chemical addition for Phosphorus removal 

Final settlement 

Flow measurement and sampling 

Please find attached a schematic of Silver Hill Foods Waste Water Treatment Plant 

and also a photo of the Current final discharge point into SW1 in Appendix 3. 

The monitoring results shown in the Company's 2012 Annual Environmental 

Report, which are the average results for the year and those for the first 7 months 

of 2013, are set out in Table 3.
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Table 3: SH Average Monitoring Results 2011, 2012 and Jan-July 2013 

Permit Monitored Monitored Monitored Average Maximum 

Maximum Results Results Results All Monitored 
2011 2012 Jan — July Results values 

2013 

BOD, 10 4 2 3 3 8 

mg/l 

COD, 100 26 31 37 31 92 

mg/l 

Suspended 15 7 6 8 7 14 

solids, mg/l 

Nitrate, 15 1.35 1 1.7 12 8.9 

mg/l as N 

Ammonia 1 0.17 0.15 0.17 0.16 0.88 

(as N), mg/l 

Phosphorus, 2 0.71 0.78 0.64 0.71 1.49 

(tot) mg/l as P 

Fats, Oils, 10 0 0 O O 

mg/l 

While the effluent criteria sometimes approach the maximum level set out in the 

permit, it can be seen from the above table that the actual average level of 

contaminants discharged is very much lower. 

The impact of the discharge on water quaIity in the Mountain Water River should be 

assessed in regard to the criteria in the Surface Water Regulations of 2009 (see Table l, 

page 5) which sets a limit in terms of Orthophosphate as P rather than total 

Phosphorus as P. 

Effluent Volume 

A Company such as Silver Hill Foods does not emit its full permitted volume (480 ma/d) 

of effluent every day of the year because of production variations during a 3 to 5-day 

working week. Each year the annual average flow is reported to the EPA as part of the

12



Company's Annual Environmental Report. ln 2011, SH discharged an average daily 

volume of 208m-3/d and, in 2012, 190m3/d. During those years the Company mostly 

operated on a 3-day week. As production is expected to climb to a 5-day week over the 

next few years the average volume discharged will increase accordingly. 

The Company has examined in detail the daily flow variations over the past 18 months 

so as to estimate its expected volume of éffluent for the next 5 years. The Company is 

currently examining means of reducing the usage of water Within thé processing plant 

and any other sources that could contribute to the volume of effluent to be 

discharged. In addition to the process ef'fluent there is often an inflow of surface water 

with the result that the effluent volume increases somewhat during rainy periods. 

Examinations of the records show that while the daily maximum limit (48Om3/d) is 

approached two or three times a year, the average daily flow is much lower. Using the 

historical records of flows at Silver Hill and applying the results to anticipated future 

production levels, the expectation is that the average volume to be emitted over a 

year will be less than 300m3/d with a daily maximum of 420mg. 

Effluent characteristics 

The average concentrations of the contaminants in the effluent have been given in 

Table 2, page 8. As the Company increases production over the next few years and the 

loading on the effluent plant increases, it is likely that the final effluent quality will 

adhere to current low levels and will be within the agreed parameters. In addition, as 

early assessment of the impact showed that phosphorus was an important issue, Silver 

Hill is considering reducing their O-Phosphate content to 0.60 mg/l as O-Phosphate 

(compared with the present 2 mg/l as Total P). Similarly with Ammonia, the Company 

is considering a reduction from 1 mg/l as N to 0.6 mg/I as N. For the purposes of 

calculations, we have estimated that the average quality of the discharge in future 

years could be as shown in Table 4, page 14 which also shows the daily loads of 

contaminants resulting'from such a discharge.
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Table 4: Loads at average flow of 300 mald using specified concentrations 

Level in Effluent Loads 
_ 

mg/l kg/d 

BOD 10 3 

Ammonia 0.6 0.18 

O-Phosphate as P 0.60 0.18 

The Company estimates that it may be possible to reduce its maximum daily flow to 

420 mg/d from the current permit level of 480 m3/d. The average volume discharged, 

(300 mg/d) may be regarded as a more realistic basis for assessing the impact on the 

river. Where a contaminant in an effluent has an immediately impact, such as from a 

toxic component like copper, then the daily concentration of that parameter is the 

important figure. In the case of phosphorus, its impact is graduai and it is the average 

figure over the dry summer months which is more relevant. The‘ input of excessive 

levels of phosphorus as Ortho Phosphate can lead to excessive plant growth and, in 

some cases of slow moving waters, to algal blooms. The required 95%ile concentration 

of 0.075 mg/l of O-P in the river is designed to prevent the occurrence of such a 

problem. 

In practice the final effluent quality will be better than those set out in Table 4 above 

as no Company operates its treatment plant to the maximum permitted levels. Thus 

the calculations that follow are conservative in respect of the quality of the effluent 

and allow a margin of safety.
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4. Assessment of Impact on Water Quality 

Using the Mean and 95%ile flow values provided by the EPA (129,000 and 3,456 mS/d, 

respectively) and the loads to be emitted by Silver Hill (Table 4) it is possible to 

estimate the increases in the water quality criteria in the Mountain Water River from 

SH effluent alone — see Table 5 below. After the addition of 300m3/d from Silver Hill 

the 95%ile flow in the river will increase to 3,756m3/d. 

Table 5: Estimated increases in river from SH effluent alone 

River River 

Increase of Mean Flow 95%ile Flow 

BOD, mg/l 0.02 0.8 

Ammonia, mg/l 0.001 0.048 

O-Phosphate, mg/l 0.001 0.048 

These may be compared with the Good Status requirements as set out below. 

Good Status Requirements 

BOD, mg/l <1.5 (mean) or <2.6 (95%ile) 

Ammonia, mg/l <0.065 (mean) or <O.140 (95%ile) 

O-Phosphate, mg/l as P <0.035 (mean) or <0.075 (95%ile) 

Impact with entry of SH effluent and Emyvale town effluent 

The Emyvale WWTP discharges effluent to the Mountain Water River under a permit 

issued by the EPA, at a normal flow rate of 184m3/d' The permit requires that from 

January, 2013 the WWTP discharge meet the following limits: 

BOD: 14 mg/l, 

Ammonia: l mg/l, 

OrthoPhosphate: 0.75 mg/I
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However, the quality of the Emyvale treatment plant discharge can be expected to be 

below the maximum figures in its wastewater permit, as is shown by the monitored 

performance in 2013 (see Table 6 below). 

Table 6: Performance of Emyvale WWTP in 2013 

BOD Ammonia O-Phosphate 

Date mg/l mg/l as P mg/l 

9/04/13 6 0.068 0.125 

26/04/13 4 0.145 0.088 

02/05/13 4 0.147 0.120 

13/06/13 9 0.257 0.143 

01/08/2013 <1 4.4 <0.045 

Average (A) 5 1 0.104 

Permit ELV (B) 14 1 0.75 

The above values will result in the discharge of the following quantities into the river. 

Table 7: Loads emitted per day from Emyvale WWTP 

BOD Ammonia, O-Phosphate 

kg/d kg/d as P kg/d 
(A) 

Average emissions 0.92 0.184 0.019 

(B) v 

Max Permit Limits 253 0,184 0.138 

Table 8, page 17 shows the total loads going to the Mountain River from Silver Hill (as 

per Table 4) and the average (A) emission from Emyvale WWTP and the estimated 

increase in river water quality parameters resulting from the combined discharge. With 

the addition of 184m3/d from the WWTP and 300m3/d from Silver Hill the 95% flow in 

the river will increase from 3,456m3/d to 3,-940 mS/d.

16



Table 8: Estimated increases in the river from SH effluent and Emyvale WWTP 

Emyvale SH Annual Increase at Increase at 
WWTP kg/d average TOTAL mean 95% 

(table 7) kg/d kg/d River Flow Flow 
(table 4) mg/l mg/l 

BOD 0.92 3 3.92 0.03 1.0 

Ammonia 0.184 0.18 0.364 0.003 0.092 

O-Phosphate 0.019 0.18 0.199 0.002 0.051 

The estimated increases in criteria for a notionally clean river are given in Tables 9 and 

10. 

Table 9: Impact on Mountain Water of both Silver Hill and Emyvale WWTP 

on notional water quality at mean river flow 

Good Status Notional Increases Notional 
Requirements River from both River after 

before entry effluents entry 

BOD 

mg/I <15, (mean) 0.26 0.03 0.29 

Ammonia 
mg/l as |\| <0.065 (mean) 0.005 0.003 0.008 

O-Phosphate 
mg/l as P <0.035 (mean) 0-008 0-002 0-01
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Table 10: Impact on Mountain Water of both Silver Hill and Emyvale WWTP 

on notional water quality at 95%ile river flow 

Good Status Notional Notional 

Requirements 
' 
River Increase of River after 

before entry entry 

BOD 

mg” <2.6 (95%ile) 0.26 1.0 1.26 

Ammonia 

mg” as N <o.140 (95%ile) 0.005 0.092 0.097 

O—Phosphate 

mg/l as p <0.075 (95%ile) 0.008 0.051 0.059 

It is clear from the above that a notionally clean river would continue to comply with 

Good Status requirements at both the mean and 95%ile flow rates after entry of the 

Silver Hill and the WWTP effluent. 

Impact on Mountain Water River 

The quality of the Mountain River is not as high as that of a notionally clean river. The 

average quality of the river as shown by the Monaghan County Council monitoring 

results (see Table 2) is: BOD <1.47 mg/l, Ammonia 0.044 mg/l and O—Phosphate 0.019 

mg/l. Table 11 below gives estimates of the overall quality of the river after entry of 

both effluents using the loads shown in Table 8. 

Table 11: Impact of both Silver Hill and Emyvale WWTP on monitored water 

quality of Mountain Water River at mean river flow 

Good Status Actual River Increases River after 
Requirements before entry from both entry 

effluents 

BOD 

mg/l <1.5 (mean) <1.47 0.03 <1.50 

Ammonia 
mg/I as N <0_065 (mean) 0.044 0.003 0.047 

O—Phosphate 

mg/l as P <0.035 (mean) <0.019 0.002 <0.021

18



Table 12 below gives estimates of the overall quality of the river after entry of both 

effluents during the 95%ile flow. 

Table 12: Impact of both Silver Hill and Emyvale WWTP on monitored water 
quality of Mountain Water River at 95%ile river flow 

Good Status Actual River Increase River after 
Requirements 

_ 
before entry of entry 

BOD 

mgl| <25 (95%ile) <1.47 1.0 <2.47 

Ammonia 
mg/l as N <O.140 (95%ile) 0-044 0-092 0-135 

O—Phosphate 

mg/l as P <0.075 (95%ile) <0-019 0-051 0-070 

It can be seen from the above tables that the quality of the Mountain Water River 

would comply with Good Status requirements at both the mean and 95%ile flow rates 

after entry ofthe Silver Hill and the WWTP effluent.
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6. Monitoring by Silver Hill and proposed permit levels 

To increase its understanding of the receiving water Silver Hill undertook a number of 

sampling exercises in the Mcuntain Water River at the proposed entry point near the 

Enterprise Centre in the town of Emyvale. The results of the monitoring are shown in 

Table 13 below. 

Table 13: Monitoring of Mountain Water River by Silver Hill 

BOD Ammonia Ortho-Phosphate 

Date mg/l mg/l as N mg/l as P 

23/08/2013 0.65 0.017 0.022 

28/08/2013 1.4 0.02 0.05 

04/09/2013 1.11 

11/09/2013 1.05 0.017 0.031 

18/09/2013 1.81 0.021 0.013 

25/09/2013 1.1 0.024 0.081* 

03/10/2013 3.2 

04/10/2013 0.033 

07/10/2013 0.028 

08/10/2013 0.03 

09/10/2013 1.5 0.012 0.018 

10/10/2013 1.7 0.027 0.023 

15/10/2013 0.007 0.004 

16/10/2013 0.006 0.012 

Average 1.5 0.017 0.028 

Monaghan Co.Co. 

Results (Table 4) <1.47 0.044 0.019 

<1.5 (mean) or <0.065 (mean) or <0.035 (mean) or 

Good Status <2.6 (95%ile) <0.14O (95%ile) <0.075 (95%ile) 

*Possible error? It is out of line with all other results. The average without this value is 0.024 

There is close agreement between the Monaghan County Council results and the 

results of samples taken by Silver Hill. Taking all the results into account the picture 

presented is that of a river which is impacted by intermittent diffuse discharges. This 

has been recognized in the Water Management Unit Action Plan that requi\kes action in 

regard to the Mountain River water so that it can achieve Good Status by 2021. 

In view of the need to protect the water quality in the Mountain Water River, Silver Hill 

has reviewed its effluent discharge standards and is Willing to accept a reduction in
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some critical parameters of its current permit. The existing and proposed future permit 

levels are set out in Table 14 below. 

Table 14: Existing and proposed permit limits 

Existing Proposed 

Permit Permit 

Volume 

m3/d 480 420 

BOD 

ms/l 10 10 

COD 

mg/l 100 100 

Suspended solids 

mg/l 15 15 

Ammonia, 

lmE/as N, 1 0.6* 

Nitrate 

mg/l as N 15 15 

Total Phosphate, Replaced by the 0- 

mg/l as P 2 Phosphate parameter 

O—Phosphate, 

mg/l as P 0.6* 

Fats, oils, greases 

mg/l 10 5 

* Weekly average. All others daily max.
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Appendix 1 

Mountain Water River
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Appendix 2 
Biological monitoring Report of Mountain Water River
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1. INTRODUCTION 

Conservation Services, Ecological & Environmental Consultants have been commissioned by 

Fitz Scientific to carryout biological sampling and water quality assessment in accordance with 

EPA Q-rating methodology at two sites on the Mountain Water in the vicinity of Emyvale, 

County Monaghan. 

Sampling was carried out on 9th September 2013.
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2. METHODOLOGY 

2.1. SITE LOCATIONS 

Biological sampling and water quality assessment was carried out at the following sites 

specified by Fitz Scientific. Grid references were recorded at each site using a GPS. 

WATERCOURSE SITE GRID REFERENCE (G PS) 

MW-l Upstream H 67086 43351 

MOUNTAIN WATER 

MW-Z Downstream H 68464 43140 

The location of the sites is shown on Map 1. 

2.2. HABITAT ASSESSMENT 

Habitat assessment was carried out at each ofthe sites selected for invertebrate/water quality 

assessment. These sites were assessed in terms of: 

o Stream width and depth 

c Substrate type, listing substrate fractions in order of dominance, i.e. large rocks, cobble, 

gravel, sand, mud etc.
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- Flow type, listing percentage of riffle, glide and pool in the sampling area 

v lnstrearn vegetation, listing plant species occurring and their percentage coverage of the 

stream bottom at the sampling site 

- Dominant bankside vegetation, listing the main species overhanging the stream 

0 Estimated summer cover by bankside vegetation, giving percentage shade of the sampling 

site 

- Rating of the site as habitat for trout adult, nursery and spawning on a scale of 

Poor/Fair/Good/Very Good/Excellent. This rating assesses the physical suitability of the 

habitat; the presence/absence/density of salmonids at the site will also depend on present 

and historical water'quality and accessibility of the site to fish. 

To illustrate habitat quality, photographs were taken at each site using a digital camera. 

2.3. INVERTEBRATE SAMPLING AND WATER QUALITY 

ASSESSMENT 

A kick and stone wash invertebrate sample was taken at each site (ISO 7828:1985) using 

standard methodology employed by EPA. Each sample was retained in a large plastic bag at 

the sampling site. Sample processing and preservation was carried out under laboratory 

conditions within 24 hours of sampling. Mud was removed from each sample by sieving under 

running water through a 500p sieve. Sieved samples were then live sorted for 30 minutes in a 

white plastic sorting tray under a bench lamp (ISO 5667-31994) and if necessary using a
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magnifying lens. Macroinvertebrates were stored in 70% alcohol. Preserved invertebrates 

were identified to the level required for the EPA Q-rating method (McGarrigle et ul, 2002) 

using high-power and low-power binocular microscopes when necessary. The preserved 

samples were archived for future examination or verification. Based on the relative abundance 

of indicator species, a biotic index (Q-rating) was determined for each site in accordance with 

the biological assessment procedure used by the Environmental Protection Agency (Statutory 

Instruments No. 258 of 1998) and more detailed unpublished methodology (McGarrigle, 

Clabby and Lucey pers. comm.) 

Biotic Index Water Framework Quality Status 

Directive Ecological 

Status 

Q5 High 

Q4-5 High 
Unpolluted Waters 

Q4 Good 

Q3-4 Moderate Slightly Polluted Waters 

QS Poor Moderately Polluted 

Waters 
Q2-3 Poor 

Q2 Bad Seriously Polluted 

Waters 
01-2 Bad 

0.1 Bad
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MAP 2 Q-RATINGS AT BIOLOGICAL ASSESSMENT SITES
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3. RESULTS 

Habitat descriptions, including site photographs, are given in Appendix 1. 

3.1. MOUNTAIN WATER: SITE MW-1 

The macroinvertebrate fauna recorded at the site merits a Q-rating of Q4 indicating unpolluted 

conditions and good ecological status. 

INDICATOR GROUP TAXON Number 

Group A: Very Pollution Ecdyonums sp. 6 

Sensitive
' 

Heptagenia sp. 3 

Heptageniidae 3 

(small/damaged) 
Rhithrogena sp. 1 

Group B: Moderately Silo sp. 1 

Poliution Sensitive 

Group C: Moderately Austropotamobius 5 

Pollution Tolerant pallipes 
Gammarus duebeni 77 

Gammarus pulex 57 

Baetis rhodani 34 

Hydropsyche sp. 8 

Polycentropus sp. 3 

Rh yacophila sp. 6 

Elmidae 15 

Hydraena sp. 1 

Chironomidae 2 

Simuliidae 1 

Tipulidae (Pediciidae) 6 

Group D: Very Pollution 
Tolerant 

None recorded 

Group E: Most Pollution 
Tolerant 

Tu bificidae
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3.2. MOUNTAIN WATER: SITE MW-2 

The macroinvertebrate fauna recorded at the site merits a Q-rating of Q3-4 indicating slightly 

polluted conditions and moderate ecological status. 

INDICATOR GROUP TAXON Number 
Group A: Very Pollution Ecdyonurus sp. 4 
Sensitive 

Heptagenia sp. 1 

Group B: Moderately Agapetus sp. 1 

Pollution Sensitive 
Silo sp. 1 

Group C: Moderately Ancylus fluviatilis 4 
Pollution Tolerant 

Potamopyrgus 2 

antipodarum 
Austropotamobius 3 
pal/ipes 
Gammarus pulex 0.800 
Baetis rhodani 1 1 

Hydropsyche sp. 16 

Polycentmpus sp. 1 

Rh yacophila sp. 12 

Elmidae 0'90 
Gyrinidae 1 

Chironomidae 2 
Simuliidae 4 
Tipulidae (Pediciidae) 4 

Group D: Very Pollution None recorded 
Tolerant 

Group E: Most Pollution Tubificidae 1 

Tolerant 

Taxa not assigned to an Lumbriculidae 2 

Indicator Group
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4. CONCLUSIONS 

The results of the present survey indicate unpolluted conditions and good ecological status at 

Site MW-l upstream of Emyvale, and slightly polluted conditions and moderate ecological 

status at Site MW-Z downstream of Emyvale. 

Signed on behalf of Conservation Services 

Bill Quirke B.Sc., M.Sc., MCIEEM 

25 October 2013
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APPENDIX 1 

HABITAT ASSESSMENT AT SAMPLING SITES
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Site Code MW-l 

Grid Reference H 67086 43351 

Site Location d/s Bridge and Weir 

Site Photograph 

Channel Width (m) 10-15 

Depth (cm) 10-20 

Substrate (in order of Large rocks, Cobble, Gravel, Sand, Mud 

dominance) (Heavy siltation) 

Flow Type Riffle 40% 

Glide 60% 

lnstream Vegetation Filamentous algae 5% 

Bryophytes 5% 

Dominant Bankside Vegetation Ash, Alder 

Summer Shade of Stream by 20% 

Bankside Vegetation 

Trout Adult Habitat Good 

Trout Nursery Habitat Good 

Trout Spawning Habitat Fair-Poor
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Site Code MW-Z 

Grid Reference H 68464 43140 

Site Location d/s Bridge 

Site Photograph 

Channel Width (m) 4-6 

Depth (cm) 10-15 

Substrate (in order of Cobble, Gravel, Sand, Mud 

dominance) (Heavy siltation) 

Flow Type Riffle 15% 

Glide 85% 

lnstream Vegetation Filamentous algae 20% 

Dominant Bankside Vegetation Hawthorn, Alder, Nettle, Bramble 

Summer Shade of Stream by <5% 

Bankside Vegetation 

Trout Adult Habitat Fair 

Trout Nursery Habitat Fair 

Trout Spawning Habitat Poor
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Appendix 3 
Silver Hill Foods Wastewater Treatment Plant Schematic 

and Photo of current final discharge point
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Reply to: Sixmilebridge                                         Our ref: RF 

Your ref:                                                                Date: 5th December, 2016 

 

Ms Denise Jordan, 

Silver Hill Foods, 

Emyvale, 

Co. Monaghan. 

 

Re:- Site Assessment for Proposed Drip Irrigation System at Silver Hill Foods. 

  

Dear Denise, 

 

With reference to above-mentioned and prior discussions with Joe Walsh of Ash Environmental 

Technologies I confirm that I attended on site to carry out site assessment study of the existing lands 

for determination of suitability for dispersal of treated wastewater using a drip irrigation system and 

report as follows:- 

 

Scope of Works: 

 

To determine the type and classification of soils/subsoils on site, the depth of soils/subsoils, and the 

depth to water table.  

 

 

Purpose of Works: 

 

To enable a decision on the suitability of the lands for dispersal of treated wastewater using a drip 

irrigation system. 

 

 

Assessment Parameters: 

 

It was decided following discussions with Joe Walsh of Ash Environmental Technologies to adapt 

measures outlined in the EPA Code of Practice Wastewater Treatment and Disposal Systems Serving 

Single Houses 2009, using the British Standard BS5930:1999 for soil classification and the Percolation 

Test procedure for the percolating properties of the soils. 

 

 

Assessment Requirements: 

 

Based on the parameters set, a three day period of assessment was required. It was agreed that I 

would attend on site on Monday 28th, Tuesday 29th and Wednesday 30th November, 2016 to carry 

out the assessment. Joe Walsh had advised that he would attend on site from the commencement 

of the assessment and that a suitable machine and sufficient water would be provided by Silver Hill 

Foods to enable me to carry out the assessment. 



                                                  -  2  - 

 

Assessment Process: 

 

It was decided, given the expanse and location of the lands identified for possible dispersal, to 

excavate a number of trial holes throughout the land at varying locations and field positions. It was 

also decided to excavate a Percolation Test Hole at each trial hole location. 

 

 

Trial Holes: 

 

A total of 15 trial holes were excavated throughout the lands, each to a depth of 1.5m. The location 

points for the trial holes are marked as approximate on the attached site location map (Appendix 1). 

Each of these trial holes were assessed as follows:- 

 

(i)    Soil layers/type/classification 

(ii)   Depth to water ingress when excavated 

(iii)  Depth to water table after 24 hours 

(iv)  Depth to water table after 48 hours 

(v)   Depth to bedrock 

 

Trial hole assessment results are detailed individually and marked as trial holes 1 to 15 attached 

(Appendix 2). 

 

 

Percolation Test Holes: 

 

A total of 15 percolation test holes were excavated throughout the lands, adjacent to each trial hole. 

The dimensions of each hole was 300mm x 300mm x 400mm deep. Each of these holes were pre-

soaked twice on Tuesday 29th November, 2016 at 10am and 4pm. In order to achieve an indication 

of any percolation qualities of the soils it was decided that pre-soaking would be carried out twice 

and the level of water remaining in the hole prior to testing on the 30th November, 2016 would be 

recorded. 

 

Percolation test hole results are detailed individually and marked as P-Test holes 1 to 15 attached 

(Appendix 3). 

 

 

General Findings: 

 

My assessment concluded that there is a wide and varied range of soils and subsoils throughout the 

lands. A common trend concluded that the soils generally are shallow poorly drained soils with 

mottling evident suggesting a seasonally adjusting water table.  
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There were some locations identified on the lands where heavy livestock poaching was evident and 

associated surface water ponding. These locations were few in numbers and, given the recorded 

depth to water table and percolation properties of the soils, did not reflect permeability. I can only 

assume that over intensification of agricultural activity has resulted in excessive compaction in 

locations where soils are of a clay nature. 

 

A good depth of soil was recorded above recorded water table levels, ranging from 0.85m to in 

excess of 1.5m., and the predominant soil type recorded was silty in nature with sand and gravel 

content common. 

 

 

Conclusion: 

 

I would be of the opinion that such soils would be acceptable for a drip irrigation system, given the 

depth to water table, the seasonal nature of the water table, and the percolating quality of the soils. 

The use of drip irrigation in Ireland is relatively new and has tended thus far to be used as an option 

where percolating qualities are poor. The presence of mottling in the trial holes would suggest that 

there may be occasions during wet periods where complete sub-surface drainage may prove difficult 

in some areas, and these areas may need to be avoided. 

 

However, the low levels of water in trial holes after 48 hours and the complete absence in some, 

combined with the low loading rates envisaged in the region of 3 litres/m2 would seem to indicate 

that sub-surface infiltration aided by horizontal movement in the upper soil horizons should be 

achieved. In addition, the removal of the build-up of vegetation from the existing drains in the lands 

so that surface water can move more freely, would assist the drainage of the lower lying areas. 

 

 

Comment: 

 

This report as is our normal practice is for the benefit of the addressee only and should not be relied 

upon in whole or in part by any third party without the consent of the undersigned. 

 

Please do revert should you have any questions or require any further particulars. 

 

Yours sincerely, 

 

_____________  

 

Richard Flynn, 

Flynn & Shaw. 
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3.3(b) Percolation ("P") Test for Shallow Sail / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

| 

‘ 
H 

I fil 
I

I 

Depth from ground surface 
to top of hole (mm) 

0 mm 

Depm from ground surface 
to base of hole (mm) 

40° N M 

Depth 0? hole (mm) +00 M M 

Dimensions of hole 
3 3 

[length x breadth (mm)] 
°°'“" X “7" X X 

Step 2: Pre<Soaking Test Holes 

Date and Time 
{are-soaking started 

Each hole should be pre-soaked twice before ‘he test is carried out. Each hole should be empty before refilling. 

Pv‘h‘n Han: I'm/«mwn loom». u'r WA‘IE.‘L AF7f/L £51144 [mun hm; Renae 7a4. 

Step 3: Measuring P“m 

Percolation Test Hole No. 
1I 2| |3 

Dateoftest 
i 

Sewn—2.0”, ii if 

Time filled to 400 mm [ s 02 AM H H 

Time water level at 300 mm 
I 

fi‘ffnm AI 4“ 
Timetodrop100 mm (Pm) 

1 

1a? {7 H/ 
Average Pm 1: 7r 

Naviw A1 34am wum Lava. Hm: ohms; HFWUHE/l loom".
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3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percoiation Test Hole 1 2 3 

I 
I 

| | 

I 
1 l' 

I 
'| 

Depth from ground surface 0 mm 
to top 01 hole (mm) 

Depth from ground surface 
to base of hole (mm) 

40° N" 

Depth of hole (mm) +00 m... 

Dimensions of hole 
3 3 

[length x breadth (mm)} 
com. X 00"” X X 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre—soaking started 29 ’ " '1‘“ A” 

I H ‘ i H ‘ 

Each hole should be pre—soaked twice before the test is carried out. Each hole should be empty before refilling. 

P-75x7 HolE (a~-m;~£o 2&0mn 0F Mme: H1791 Ban. Jams» Tut-LE EEmE 7EJ7w4. 

Step 3: Measuring Pm 

Percolation Test Hole No. ‘1I 

? S?

n 

Dateoftest 
i 

Kean-10:5 J H i 

Time filled to 400 mm 
| 

g v 
u u m. 

H [F 1 

Time water level at 300 mm 
[ 

11-22:: pr: 
H H J 

TImeto drop100 mm (Pm) I 

25-) H/ H/ 1 

Average P100 
2 g 4) 

N076:— A7 138m wave/1 (em Ha» DRDF'I‘EA Afw/UHEA 15mm
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3.3(b) Percolation (“P") Test for Shallow Soil /Subsoi|s and/or Water Table 

Step 1: Test Hole Preparation 

PercoIafion Test Hole 1 2 3 

| 
I 

H 
I 

| I 
I

1 

Depth from ground surface 0 MM 
«2 top of hole (mm) 

Depth from ground surface 
to base of hole (mm) 

400 "m 

Depth of hole (mm) +00 «.4 

Dimensions of hole 
3 30 x 

[length x breadth (mm)] 
°°""‘ X °'““ x 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking started lrze""1°‘bflr AM' 

I l H l 1 I 

Each hole should be pre—soaked twice before the test is carried out. Each hole should be empty before refilling 

P4511 Hou' Co~7A1NEu 200m" at: HAW/L AME/L EGINA lumen Rm: 1255.25 7617:»44. 

Step 3: Measuring P“m 

Percolafion Test Hole No. 1 2 3 
'7 ‘ 

H 
I 

I If 1

| 

Dateoftest 
| 

30~—I\«2.olls WI /H ‘ 

Timefilledto 400 mm 
| 

8~|3Am. 4“ H 1 

Time water level at 300 mm 
I 

w m EM. 4“ |] 1 

Time to drop 100 mm (Pm) L 11? JV [V 1 

Average FWD 
1 1? 

:m "cm“;m: at ..P “J.“ “n " w " k' ‘ n" h 
g 

‘ gr A 

WWW.) — ; 

lf-Wmnefiee—lthen—ge—te—Step—é; 

N075. A7 Z-IWM Mum Linn Han Mai-r51: Ara/1mm 4cm“
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3.3(b) Percolation (“P") Test for Shallow SoiI / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

I 
L 

H 
x 

| I 
|

| 

Depth from ground surface 0 m 
to top of hole (mm)

M 

Depth from ground surface 
to base of hole (mm) 

400 m" 

Depth of hole (mm) +00 «M 

Dimensions of hole 
3 3 

[length x breadth (mm)] 
Dom“ X gem“ X X 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking started 2" ' “ 'l°”’ H “"4! L H I I H I 

Each hole shouid be pre—soaked twice before the test is carried out. Each hole should be empty before refilling. 

P/7EH HJLE WAJ Din AME/1 Beam. Ju‘win 1H7£E Rife/IE 7:;1w4, 

Step 3: Measuring Pm 

Percolation Test Hole No. 
1| ? 

:15 

Dateoftest 
I 

Ko~-|\—2olb 
IHr 

I};
i 

Time filled to 400 mm 1’ s ‘4. m, 
H [| \ 

Time waterlevel at 300 mm F iavlzan _H 
[I 1 

Timeto drop100 mm (PW) [ 111 H/ H/ 1 

Average Pm 1 1 1 

New. A1 2-4-em wavm LEVEL HAD ammo A hams/x 155nm fine NA: “mm"; frIE Eco-m LivlYZ‘WM 

m 3'foflM W/‘UFAL lEvEL I130 ozonen AFuMHa-L 30mm.
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3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table 

step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

I 

I ll 1 
1 | 

I
I 

Depth from ground surface 0 
to top of hole (mm) 

mm 

Depth from ground surface 
to base of hole (mm) 

4'90 M” 

Depth of hole (mm) +00 m M 

Dimensions of hole 
3 3 

(length x breadth (mm)] 
90“” X c 0"” X X 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking started An. [—fl r—l [—l 
Each ho|e should be pres—soaked twice before the test is carried out. Each hole should be empty before refilling, 

P—7EJ1 Hui [mums]: 25am» cf [MUS/L A779: Ben“. Jaauen Tum; REA-nae 7EJ7IN4. 

Step 3: Measuring P“m 

Percolation Test Hole No. 1 2 3 

F 
I 

H 
I 

II 
I

| 

Dateoftest 
I 

30--n-;ou= 
H H /] 

Tlmefilled 10400 mm F 8.22M H 1; | 

Time water level at 300 mm ‘qirzlsv/fl 345m (-3 3 52m. 
H I! | 

Time to drop 100 mm (Pm) [ 

'> 45a H/ ‘V !



Jim/EA HILL Fm”, EM‘IVALEICa MoNAéHAN. r4517 HeLE No.6 

3.3(b) Percolation (“P") Test for Shallow Soi| / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

l 
I 

| If I ‘I F 
I

| 

Depth from ground surface 0 m 
to top of hole (mm)

M 

Depth from ground surface 
to base of hole (mm) 

400 m“ 

Depth of hole (mm) +00 M" 

Dimensions of hole 
3 3 

[length x breadth (mm)] 
“M“ X °°'“" X x 

Step 2: Pre»Soaking Test Holes 

Date and Time 
pre-soaking started 29""1‘“”’ IF A” 

I [ H I l H I 

Each hole should be pre—soaked ‘wice before the test is carried out. Each hole should be empty before refining. 

P4511 Hus (Emmi/«En 15mm cr- wnm Mm: (ism: JaAKEo n1”; Reva/t: bun/«4. 

Step 3: Measuring P100 

Percoiation Test Hole No. 
11 ? if 

Dateoftest 
i 

3o--I\—1olla JHF Iii
I 

Time filled to 400 mm r a 5‘} AN. H H ‘ 

Time water level at 300 mm 
| 

11 r2. ("1 —H 
H ] 

Time to drop 100 mm (PM) 
1 

25: v jV |{/ | 

Average Pmu .7. b: 

N075 ‘ A1 3571»! wmr/L Lam/1.» Dear/'5» fi/wimm 30mm.



flit/ER HfiL Foebf, EM‘IVALE i. McNAiHAN 

3.3(b) Percolation (“P") Test for Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

[57617 Hus Mar 1' 

Percolation Test Hole 1 2 3 

I 

. 
H 

L 
| l

I 

Depth from ground surface 
to top of hole (mm) 

0 mm 

Depth from ground surface 
to base of hole (mm) 

4' co "m 

Depth of hole (mm) +00 M H 

Dimensions of hole 
3 3 

{length x breadth (mm)] 
OOH” X oc'”' X x 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soakingstarted A" 

I H l l 

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

/°—7EJ7 Hue MIAJ' D/lv Arm: Eimn ’15?k Twas um.”— 1517mm 

Step 3: Measuring Pm 

Percolation Test Hole No. 1 2 3 

| 

| 
II 

J fil 
I 

I
| 

Dateoftest 
| 

Kev-“10:5 H H I 

Time filled to 400 mm 
| 

3-29». ]F H | 

Time water level at 300 mm 
| 

40 21 An H H 

Tvmeto drop 100 mm (Pm) ] 
11?: H7 H/ I 

Average P‘no 
1 1. E: 

HP ”"Gmiwi 1h ' 
n . an a um“ ‘ ,r .. 

5 
. 

a
A 

mo 

«an—2 5 meat e 93 he Bias ' 

ma ’ 

New. 1 A7 Jram Nam: Lava. HAn 02am» Ari/(mm 1mm
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3.3(b) Percolation (“P“) Test {or Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

I 
I Ir I 

I | 

I
| 

Depth from ground surface 0 m 
to top of hole (mm)

M 

Depth from ground surface 
to base of hole (mm) 

40° N ”' 

Depth of hole (mm) 4-0:: MM 

Dimensions of hole 
3 3 

[length x breadth (mm)] 
00m. X 00"" X X 

step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking staned 23 ’ n 4°.» AM‘ {—h] L—l '—| 
Each ho|e should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

P—Ten Hue w»; 0/21 Ana: Bel/v4 1.3mm: nuke iXEFaAE 7517mm 

Step 3: Measuring F'100 

Percolation Test Hole No. 1 2 3
. 

I II 1 r 
Dateoftest 

| 
Kean-1015 ]r /H fl 

Time filled to 400 mm 
{ 814-,“ Jr jt \_: 

Time water level at 300 mm 
[ .0 34A" 4} H ‘ 

Time to drop 100 mm (Pm) [ 
17.0 jV 'H/ J 

Average R00 
1 1o 

N313. A1 4 91m. erL LEVEL Hm; AflaF/‘c‘o Anni/«m loan-m



I/‘L UEA H in. Four , 

3.3(b) Percolation (“P") Test for Shallow SoiI / Subsoils and/or Wmer Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 

Depth from ground surface 
‘0 top of hole (mm) 

Depth from ground surface 
to base of hole (mm) 

Dep‘h of hole (mm) 

Dimensions of hole 

[length x breadth (mm)] 

EM‘IVALE, £9rM9NAfiHAN. F—7617 HOLE Nav‘a 

1 2 3 
| l I 

I II 'II' | 

CNN 

4-00 mm 

4’0m 

300w». x zoom». / x x 

step 2: Pre-Soaking Test Holes 

Date and Time 
pre~soaking staned lam—zen, H Am. [r l [ \ I J 

Each hole should be pre-soaked twice before the test is carried cut. Each hole should be empty before refilling. 

P‘ 7611 HALE I'd/«47.401515 Zoo-w. 0F \IJR‘lE/L A5754 Benn Jarikfn "rum: 534,25 7517,“. 

Step 3: Measuring F’“m 

Percolation Test Hole No. 
1‘ g 

('3 

Dateoftest 
; 

30--u-.7.ou, [Ii /ii E 

Time filled to 400 mm [ 8 3m". H H I 

Txrne water level at 300 mm 
I 

IO-Sotm 
H H } 

Tlrneto drop100 mm (Pm) [ 
132 JV ‘7 | 

Average PM 1.32. 

RPM womb“: at: u" 'u M '* '* '~' ‘ A” '~ 5: 

100—2 B “SSE e 95 he Slefi ' 

mo 

No7! — A1 4 04,," NATE/L Lave; Han [Mamas Arm/1mm. 4onm
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3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

| 
I 

|| 
| 

H 
l

I 

Depth from ground surface 0 MM 
to top of hole (mm) 

Depth from ground surface 
to base of hole (mm) 

400 MM 

Depth of hole (mm) 4-0:: rum 

Dimensions of hole 
3 3 

[length x breadth (mm)] 
00"” X can.” x X 

Step 2: Pre-Soaking Test Holes 

Oaks and Time 
pre-soaking started 2‘? — n 43“: AM. 

| 

l—‘l r_‘ 
Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

P-7217 Hus [‘ammmsn Mom. or ways/z Ame—a gem: fcfiué‘a TM“- Balms 751mm. 

Step 3: Measuring Pm 

Percolation Test Hole No‘ 
11 g :13 

Dateoftest ; Sewn-ion: 
ji 

ii 1 

Time filled to 400 mm 
[ 

a .0. m H H 1 

Time water level a‘ 300 mm 
[ 

.4 ~ 2c 1’" 1| H 1 

Time to drop 100 mm (PM) { 199 IV \V 1 

Average PM 19? 

MMEI- m 331.». NA1€VL Lava. HAD 13.2.9954 A Funny. 4cmm.
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3.3(b) Percolation ("P”) Tes! for Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

I 
. 

| | 

I ‘I I 
l

| 

Depth from ground surface 0 M m 
to top of hole (mm) 

Depth from ground surface 
to base of hole (mm) 

400 "1" 

Depth of hole (mm) +00 M" 

Dimensions of hole 
3 o x 3 

[length x breadth (mm)] 
‘5 m“ Dom" x X 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking started 29—llr19iH AM. H 

Each hole should be pre—soaked twice before the test is carried out. Each hole should be empty before refilling‘ 

P' Tzrl Hue [ardfl/HEB 39mm 9F mum HF7€IL £57114 JOAKEB Tums 55mg? 7517mm. 

Step 3: Measuring P100 

Percolation Test Hole No. 1 2 3 

I 

' II 
I ‘I 

| 

l
| 

Dateoftest 
| 

Kean—zen, 
H /H ‘ 

Time fined to 400 mm 
| 3 mm H l] ] 

Tlme water level at 300 mm 
I 
WMEIL yew. 3:4"... (Ex-xi” H J 

Time to drop 100 mm (P199) 1 
7 3 8‘) H/ H/ 1 

Averagepm 

5 P100 
an ...:..u. my 

. 

n u m -. w b' ; ,4. L
a
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3.3(b) Percolafion (“P") Test for Shallow Soil / Subsoils and/or Water Table 

Step 1: Tes‘ Hole Preparation 

Percolation Test Hole 1 2 3 

I 
I 

H 
L 

l | 

l
1 

Depth from ground surface 0 m 
to top of hole (mm)

M 

Depth from ground surface 
«3 base of hole (mm) 

400 M” 

Depth of hole (mm) +00 “m 

Dimensions of hole 
3 3 

[length x breadth (mm)] 
00“” X 00“" X X 

Step 2: Pre<Soaking Test Holes 

Date and Time 
pre-soaking 5(arted '729 ""1“” 

H 
AM' 

I I H ‘ F H I 

Each hole should be pure-soaked twice before ihe test is carried out. Each hole should be empty before refilling. 

P—7En Hue z'mm}~zo 20mm 0F Nam: M7111 HEM-c Jmixn ”Thins REFwK 7EI7r~<- 

Step 3: Measuring Pm 

Percolation Test Hole No. 1 2 3 

I 
I 

\l 
I *I r l

I 

Dateoftest Than-amt, H H ‘ 

Time filled m 400 mm 
1 

3‘5“." 
H H ‘ 

Time water tevel at 300 mm 17 u- 30 An H H ] 

Tlmeto drop100 mm (PW) I 
1L0 “/ “7 I 

Average P‘on 
1 b o 

No1£-— A7 2 Hon wamz LEVEL run 052a A mam/1 30mm.



J‘I‘Lvsn Hi“. Focal, EMTVALElCnVMoNfl‘HAN, 1’47s HoLE N013 

3.3(b) Percolation (“P") Test for Shallow Soil / Subsoils and/or Water Table 

step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

Depth from ground surface 
to top of hole (mm) 

om" 

Depth from ground surface 
to base of hole (mm) 

4"” N" 

Depth of hole (mm) +06 m» 

[length x breadth (mm)] 

Dimensions of hole 
390m“ x zoomH x x 

Step 2: Pre—Soaking Test Holes 

Date and Time 
pre-soaking started 29""‘°"’ 

H 
A" 

1 L H J I H 

Each hole should be pre—soaked twice before the test is carried out. Each hole should be empty before refilling 

P—7a7 Hm; WAJ om flFh‘lL Emu JoAueo Tmae Effie/LE 7647”“. 

S‘ep 3: Measuring Pm 

Percolation Test Hole No. ‘1| 

? 1? 

| r u 

Dateoftest 
I 

30-—|\—J.cll, 
H H 

Time filled in 400 mm 
| 

8-52An H H 

Time water level at 300 mm { to s a an Hi
H 

Time to drop 100 mm (PW) ] 

H- ‘5 H/ H/ J 
Average Pm 1 18 

F 555 
. 

P 5' an 1 1:33:n u . .4 

mo 3 :1 

100—28 UEESEE galEEEE ’ 

l mo= 29 HESBE a 55 is SEE: E’ 

Nur- In 111m WAVEA Levin. Han Deal-Her: manna; IDCMM



J‘I'LVEA HILL Foo“, EMTVALElCaVMonAAHAN‘ F4517 HMS N044 

3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

I 
I II 

I 
I I 

I
I 

Dep‘h from ground surface 0 m 
to top of hole (mm)

M 

Depth from ground surface 
to base of hole (mm) 

4' 0° N“ 

Depth of hole (mm) +°c MM 

Dimensions of hole 
3 3 

[length x breadth (mm)] 
com“ X Gem“ x X 

Step 2: PreASoaking Test Holes 

Date and Time 
pre-soakings‘aned 2"“"h'b 

H 
“'4' 

I I H I I 'Lj 
Each ho|e should be pre—soaked twice before the test is carried out. Each hole should be empty before refilling. 

(0,7257 ,1“; (“mun foam-v. of 54415?» AFma 35mm Joann Tmce EEFJILE 75mm. 

Step 3: Measuring P100 

Percolation Test Hole No. 1 2 3 

K 

I 
II 

I *I r I
I 

Dateoftest 
| 

Kean—loll. H /H I 

Time filled to 400 mm 
| 

843 An H Al 4] 
Time water level at 300 mm Iw‘nik LEVEL 3‘0““? 3-H?“ 

H H ‘ 

'fimeto drop100mm(Pwo) [ 
> 339 H/ [1/ }



fin/ER HILL FmaJ, EMYVALEIL} IWDNAKHANV [57517 Hue Na L§ 

3.3(b) Percolation (“P") Test for Shallow Soil /Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

l 
I ll 4 

H 
I

| 

Depth from ground surface
E 0 mm ' 

to top of hole (mm) 5 

Depth from ground surface ; 

to base of hole (mm) 
400 m“ 

Depth of hole (mm) +06 M...
; 

Dimensions of hole 
3 3

5 

[length X breadth (mm)] 
”mm X °c""‘ 

% 

x X 

Step 2: Pre—Soaking Test Holes 

Date and Time 
pre-soaking started I7129 ""1“” 

I 

“M F H I l H } 

Each hole should be pre—soaked twice before the test is carried out. Each hole should be empty before refilling. 

P"TE.\'T H“? was Jam Mun. fiéiufi Joann Tw‘ze Renae 7517”“. 

Step 3: Measuring Pm 

Percolation Test Hole No. 
1| ? I3 

Dateoftest 
i 

So»-u-2olb ‘i 
H 

/1! 

Time filled my 400 mm 
| 

8 - 44m: 
1 H ‘ 

Time water level at 300 mm [ IO 4-: Pm ‘1] H [ 

Timeto drop 100 mm (Pm) ‘ 8 3- H/ H/ I 

Average F’mo 

Noliu A1 3-409" WA‘IEIL LEJEL mm name: A Punks). mum.



JAM/EA HAL Faonr, fmwALc’, Co MMA‘INAAI. T/LlAL Hue Nay 1.‘ 

3.2 Trial Hole (should be a minimum of 2.1m deep (am for regionally important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAS, and/or Archaeological 

etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m): / VuLNE/{AEILJTV — Low. AauKFsuL — LocALm lmPcAuN‘r. 

Depth from ground surface Depth from ground surface 
to bedrock (m) (if present): to water table (m) (if present): 

Depth of water ingress: Rock type (it present): FM“: EN taqE/t n
I 

Date and time of excavation: Date and time of examination: A” 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour Preferential 

of P/T Texture & dilatancy‘" Structure Compactness flowpaths 
Test" Classification“ 

. 
‘ V7 R‘ABJ 

0.1 m :! Tmm— §.,9=1.;m [let/HEN 7., 

0.2m [:1 Law (LA‘ILBAM p.1.7;m.,..-:mm Maw! ELM“ gnu/N , _:u:ua_2r_on:1._ » 

\uwmovo'a m CI “‘3“ 
P-‘IEJ‘I 0-4 m 

A“ N W , 

WE- 0.5 m [—1 :andgsm 5,122.2“. 35,; MW“ 5991 mm»... Nms n.9,“. 
0-6 m E $122721” 
0'7”] I: mum mm 
0.8 m I: p/rmuuy

- 

0.9 m |:| 
{:{fg 

ram p1 Aukmm W M JoFT ”€223: Namé Ewen. 

12? 3: 
SEE _____ _ _ _ ._ gurus: @:8 1°14 :3 _ _ _ ....... 

1.2m E:|_ _ _ , _ _wn1m_~<ves_62:»w_~ 3:_ _ _ _ _ _ _ 
13 m 

1.4 m E 
15 m | / 
1.5m [:1 / ’ Bfifé' of flue, 
1.7 m E 
1-8 m [:1 
1.9 m :1 
20 m E 
2.1 m I: 
2.2 m l:| 
2.3 m :1 
2.4 m |:! 
2‘5 m I: 
2.6 m [:l 
2.7 m [:1 
2.8 m [:1 
23 m [:1 
3.0 m [:l 

//// / / 

Likely T value: \: Mme: ‘09t 01 nercolalion (est holes should be mdmatea on 109 above. (Enter P orT at dept: as apprapriata). 
" See Appendix E Var BS 5930 classificakmn. “‘ 3 samples ta be \estgd for each harilun and resuks shauld be entered abave hr each horizon. 

An swgns o! moming should be recorded. 

N075» Ma’fLr/V‘ EwAEuv Emu Tar‘J‘uu. LA~IEA(> 40mm)



JIM/5K HILL F200}, [Mm/ALE, (o-MQNAKRHAN. Till)». Hm; Na Z. 

3.2 Trial Hole (should be a minimum of 2.1m deep (am for regionally important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAS, and/or Archaeological 
etc), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of Mal hole (m):‘ I .Yr-r. \Iummammv _ Low. Aauism » Luann IMM1AN1. 

Depth from ground surface Depth from ground surface 
to bedrock (m) (ii present): to water table (m) (ilpresent): 1‘; H. 

Depth of water ingress: Rock type (ilprssent): 
‘ 

Maui €N(0~‘N1EL€D . 

Date and time of excavation: Date and time of examinafion: 

2.8 m 

2.9 m 

3.0 m 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour“ Preferential 
of P/T Texture& dilatancy‘" Structure Compactness flowpaths 
Test' Classification" 

0.1 m ToMmL— (gnu/um; 
Niobium

_ 

3M1 a»: cum mum wiwflim 1. raw-m Fan/MSW Show: “012W“ 7‘ 
on“... 

mama: 
EOIEDILAKG»! 

1:; _ Sand ”75'” 
(Mann/LI aJEIJaF‘r 0";2122 no“: Emof-u. IILT ““3 “up: fireman. ‘ ‘ 

Ha'x‘lLEb 

b1v1~maxu 

1.2m E_ _ _ 33:33:23.1. _ :“3‘ 54164991"; # ___ _ _ _ _ 
1_3 m E grzvfllu “10¢”q fiAuu/E SfiFF gt“; Naua €\l\\)€~‘[‘ 

1.4m 
H 

15"?“ Cun1£r~41~ 

1.5mI—l a1L<h- / / /// 
1.6m|:l// / / / /’£AJE a; HME» 

/ //// 
1.7 m C 
1.8 m 1:] 
1.9 m E 
2.0 m [:1 
2.1 m E 
2.2 m :1 
2.3 m :l 
2.4 m E 
2.5 m |:! 
2.6 m I: 
2.7 m E 
Likely T value: Note: 'Dapm av percolation (est holes should be Indicated on 109 above. (Enter P or T at dams as appropriate). 

-' See Appendix E «a: as 5930 classlflcmmn. 

3 samples in be lasted lur each norm and vesuns should be :mered above «or each horizon. 
"n All signs of momlng showd be racovded.



Depth of trial hole (m): 
1 I In. 

Depth from ground surface 
to bedrock (m) (ilpresem): 

Depth of water ingress: Rock type (itpresena 
| 
No”: Enrauwma. 

Date and time of excavation: 

fin/EL Hm. foou Emma, (Drum/mam. 7313:. Hale N53 

3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAS, and/or Archaeologica! 
etc), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

\luLNEILAmu‘H — Low, Aewr‘E/z _ Lemmy lmru/LrANr. 

Depth from ground surface 
m water table (m) at present): 

Date and time of examination: 

1.8m \:| 
1.9m :l 
2.0 m I: 
2.1 m 1:! 
2.2 m [:1 
2.3 m :1 
2.4 m E 
2.5 m |:l 
2.6 m E: 
2.7 m E 
2.8 m \:| 
2.9 m E 
3.0 m 

De th Soil/Subsoil Plasficity and Soil Densit / Colour”" PreferentialY 

of WT Texture & dilatancy'“ Structure Compactness flowpaths 
Test’ Classification" 

0.1 rn Top;a{\.— “was“; 
_ S‘ R‘Rfl . - 0'2 m ‘:| (Juan “A" bniLExuuafim (gum; Fm-‘u‘i ”'21:“ {LO‘HL‘H T“ 

0 3 rn [—‘ LOAN. 3"» 39mm 
hive/L1» ' 

F487 04 m :11 751.12“: 

Hui. 0.5 m C} Lalfallxdflnfi 
DuAClEN‘l 

‘ m grAVLH 
0 6 I: ““43 velwk n 15m“ Tana-came: 0.7 m SjLT A 1. (flAflu‘Ak Louzé BWN AN.) 3 .4 um; . a . 

0.8 m I:] 
h 

Hanan nun @ 43Ha~m13 
0.9m —__—"——_"—“"“””’ — i—r‘” 
1.0m l:|- _ ,_ _ __ “:19: :64: @34_2“A;1_ _ _ _ ‘__ _ _ __—~_ 

1‘1 m ‘:l Lau uiL'aBRLE.‘ 

1.2 m |:| Ian—‘6 sauna-4 
1-3 m : H911 LED 

1.4 m 

1.5 m m 5mm: can $11551“ mums l‘fi-Ftbnm'Im) lawn/Lew uwe EvNT
/ 

1.6m \:I ’ // //// / / 834’? or Hue. // 
1.7 m |:| 

" See Appendix E fol 55 5930 Class'flication. 
"' 3 samples to be tested (or each horizon and resuks should be enleyed above lo! each horizonv "“ All Signs 01 mottling should be recorded. 

Likely T va|ue: [:! Mme: 'Dapm of percolation test holes should be \ndicatea on log above. (Enter P orT a: dams as approprzare).



flue: Hm. Facial, Emwme, (a. MONMHAN. 77mm HQLE No 4. 

3.2 Trial Hole (should be a minimum of 2.1m deep (am for region-any important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significam sites (e.g. NHAs, SACs, SPAS, and/or Archaeological 
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m): I 7.4 VuLNEflABiLH‘I ‘ LowA new“. Lamm Impaunuv. 

Depth from ground surface Depth from ground surface 

to bedrock (m) (irpresem): to water table (m) (ifpresent): 

Depth of water ingress: Rock type (Ctpresent): [ Nani F~¢nu~7§1€b
| 

Date and time of excavation: Dam and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Colourm' Preferential 
of P/T Texture & dilatancy‘“ Structure Compactness flowpa‘hs 
Test" Classification" 

0.1 m ToPJah.‘ 33K 7"m Roentgen T: 
0'2 m I: Just-v warn b11223” ”w“! FAN“? SMWJ hem‘ 

Mien-105 0‘3 m \:l _________ 
9’7?” 0'4 m E ”A 7min“ H°‘£' 0-5 m :1 3.44.: MM."- 

0.6 m ‘: Lamar-1 
0.7 m E 
0.8 m E 
0'9 m ‘:I gave”: ammuwz LaE 9W4; . 

1.0 m :[ inn-.13 Baum NHNE €vN-L 
1.1 m :[ Sim 
1.2 m l:| 

P: a A m E $211534. 
1,4m [3 
15m Cl 
1.6m :l 
12:11:] // //’ //Bh-I'E 0; Much / // // // 
1.9m E 
2.0m S 
2.1 m :| 
22m |:l 
2.3m E 
2.4m l:l 
25m |:} 
2.6m |:| 
2.7m :1 
2.8m [:1 
2.9m S 
3.0m 

Likely T value: |:] mm: 'Depth av percolatiun (as! holes should be maimed on log above. (Enter F orT at dams as appropriate). " See Appendix E '01 35 593B c‘assification. "' 3 SaleS ‘D be tasty: (UV each human and VESUKS Shuuld be entered shave for BEEN horizon. 
n“ An signs of mommg should be recovded.



hum-z DP 

0451 
Ho LE . 

flu/:1: Him. Foo“, EM‘H/ALE [9.M6NACHAN. 7mm HOLE No S. 

3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidental damage, atrial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (9.9. NHAs, SACs, SPAS, and/or Archaeological 
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth 0f trial ho'e (m): I Fm VMLNERHBHJT‘I - Low. fiauun/L — LacALn IMP;1‘.1A~7. 

Depth from ground surface Depth from ground surface 
to bedrock (m) (uipresenn: to water table (m) (Hpresenn: [,2 M. 

Depth of water ingress: m Hock type (upyesem). [ Mixfa qrnNa- 

Date and time of excavation: Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour"“ Preferential 
of P/T Texture & dilatancy‘" Structure Compactness flowpaths 
Test“ Classification“ 

312: E rap“ iL ‘ fixflism Run 55 u 7. 

0:3 m :l fur-«n mum ““79“" ‘R'MB FAWN; Slum. 
— — 

_3_°:m: _ _ 
0.4m W V€A1MJP1 

0.5 m :I cu 7mm“ 
Ia/q. ,z-tuen 

0.6 m :l 
Vera 3""‘k‘l Duns.” 

0.7m I: saw», 4M»..M Lenin; “M“ . » ‘ 

0.8m [:1 MM. NW WW7 
SILT. 

0.9m :1 
1.0m ‘:} Hana: 

1:123 :_ _ _ V 213 _:‘“:“-’*_“““‘“’_3_ _ _ _ __ - 
1.3m {:1 
1.4m E 
1.5m 
1.6m |:] / / / // gfokom. 
1.7m \:| 
1.8m :1 
1.9m 1: 
2.0m 1: 
21m E 
2.2m E 
2.3m E 
2.4m :1 
2.5m [:1 
2.6m :l 
2.7m 
2.8m I: 
2.9m E 
3.0m ,‘ 

/ / / // / /// 

Likely T value: I: Note: 'Depth of percolmiun test holes should be maimed on log above. (Enter P or 'r at dents as appropriate), “ See Appendix E (or BS 5930 classrticafien. 
“’ 3 samples to be tested '07 each horizon and Vesulls should be entered abm/e for each horizon. 

All sugns o! moming should he recorded.



Jim/Er. HILL Foou, Emu/ME, 12 Mmmmw mm. HnLE N. b 

3.2 Trial Hale (should be a minimum of 21m deep (3m for regionally important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites ((2.9. NHAs, SACs, SPAS, and/or Archaeological 
etc), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m):1 I In. Vuwozag.‘u1~1 « Law. Ashore/z- [your] IM/mnmur 

Depth from ground surface Depth from ground surface 
to bedrock (m) (ifpresenl): to water table (m) of present): 

Depth of water ingress: Rock type (ilpresenfi‘ 
{ 

Iva/~45 FN(=u~7F/l€b- 

Date and time of excavation: Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour“ Preferential 
of P/T Texture & di|atancy"’ Structure Compactness flowpaths 
Test“ Classification” 

0.1 m Tar-”iv grim; _ . 
A.“ n 

0.2 m \:I JA-ur' mm mm. JIuA'u'uV CA-AHG M-AM-e Ella-AN 3.53.... 
lAvm‘l 050.3 m :l .muu ME, ---------- 
Pr'IFM 0 4 m FVTI “M4, nu. $43235" mun“ Lane in...” 
Hue ' " 

05 m ‘:| :7“c 
. a, .* 3 m E 3’5“: i“ 

, N 

0'7 m E argue”: 
0-8 m 5“” “A“; TA “‘4' 
0.9 rn [:1 (AA-(NAIL Laé LaKKLEI un nu . ~ A 
1 0 

Shaw 
. m Pumas/LL 

11 m |:| tan a; Lama 

12 m :| 1m; [rum/u 

1.3 m 1:! menu». 
1.4m l::| 
1.5m / y e 

r // / /// // // / / ; 
1‘6"} |:' / EAJE DF a 

1.7m |:! 
1.8m :| 
1.9m E: 
2am \:I 
2.1 m :] 
2.2m E 
2.3m :l 
2.4m E 
25m :1 
2.6m E ' 

2.7m :3 
2.8m {:3 
2.9m |:] 
3.0m 

Likely T vaIue: [Z Note: ‘Demh of percolauan test holes should be indicated on log above. (Enter P M T m depts as appropriate). " See Appsndix E for ES 5930 classi'icauon. '” 
3 samples to he tested lor each horizon and VEEURS shvutd be emered above for each human. 

0“ An s‘gns 0' mottling should be recorded.



Lula: H.’LL FaODI, [PHI/ALE [c.Mwmm/w, TcmL Hau- Na 7, 

3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionaHy important aquifers» 

To avoid any accidental damage, atrial ho|e assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACS, SPAS, and/or Archaeological 
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth 0f Mal hole (m)::‘ I—Sn. \IuLNmAEfLi‘H — Law lieu/Fm - Lou: Lu mpg/27mm. 

Depth from ground surface Depth from ground surface 
to bedrock (m) (ifpresem): to water table (m) m present): 

Depm of water ingress: Rock type (ifrzressn!) 
| 

Nanc’ mum. vsrzen 

Date and time of excavation: .18 - n —Zolb Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour““ Preferential 
of P/T Texture & dilatancy‘" Structure compactness flowpaths 
Test’ Classification“ 

0-1 m \—l T"’“"" .‘ZL’JEfi Mom” 7. 
02 m ': Inna an L-an Mus: m...“ mm.“ “Wm! FAAABLE flfl-‘WN 1:“... 

Imam of 0-3 m :I o wanna! 
P-‘Ia—r 0.4 m a nanny 
Hani‘ D_5 m :1 5““: flHAv-I'I 

0.6 m I: aruwee. fiAANm-A'k “we mm 
0.7 m [:I in...“ News Me.” 
0.8 m :I 0.9m: _ __ __ v11“: :“f“£’*°ifi‘i2t __ _ _ _ _ __ 
1.0m I:] has“ as 

1.1m '—! nan.“ 
D [HMWJ' 12m 1:1 Wm, 

1.3m {:I b.LA1fu1 AwuL to“; flaw“: N NE Ewaw't. SAND 3M,“ ° 
1'4"] Cl than: .1; 

15m H.1NLu-IR / / x / // ///// / // // 
1.6m S / ” / ” ’ 5"" ”F W- 
Um I:! 
1.8m |:l 
1.9m E 
2.0m :1 
2.1 m |:| 
2.2m l:| 
2.3m |:| 
2.4m |:] 
2m E 
2.6m E 
2.7m [:1 
2.8m :1 
2.9m E 
3.0m 

Likely T value: |:] Note: ‘Depth 0' percolmlon :sst holes should be indicated on tog above. (Enter F' c a dam as appropriate). 
-- See Appendix E107 as 5930 classification 

3 samples to be ‘ested lor each hor'rxon and vesuns shuuhi be enlevsd above hr each horizon. 

A“ sxgns of morning shoum be recorded.



Livia Hula. foopJ, EMWALE, (a Mamuneu 7m'm. Hus Na 8. 

3.2 Trial Hole (should be a minimum of 2.1m deep (am for regionally important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (9.9. NHAs, SACS. SPAS, and/or Archaeological 
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m): \lummamun - LDW- Ramrm — (noun [MW/ammr. 

Depth from ground surface Depth from ground surface 
to bedrock (m) [If present): to water table (m) (ilpresent). 

Depth of water ingress: Rock type mpyesem): Fine imam-rm“. 

Date and ‘irne of excavation: Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour"*** Preferential 
of P/T Texture a. dilatancy'" Structure Compacmess flowpaths 
Test” Classification" 

0.1m Tom“... 3 Mama! {Laausn ‘2a 

0.2 m ‘:| nib-41.5.1,"- 306:4.“ 
0,. 

“"811 a;- 03 m ‘:| 5|;11 LaRrI ”“7 our“: muc’ 1mm """""" 
PT?” 0.4 m mum 
““E' 

0.5 m |:| 
0.5 m 

0.7 m :| 1.1 W 
Ha+.l.d:3m~4 

0.8 m \:| Nu shaman 41151“!s 0.9m E my; tummy 
1.0m l:} 5&9” HAAJNE IT.” 8.1“.“ 

1.1 m 1:} 
12m :I 
13m [:1 mm» 
1.4m E 
1‘5m / 
1.6m [:I saw a; HOLE 

1.7m E3 
1.8m E 
1.9m 1:] 
20m l:| 
2.1 m [:1 
2.2m 1:] 
23m E 
2.4m :I 
2.5m I: 
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LIMITATION 

Geosyntec Consultants Ltd (Geosyntec) has prepared this Report for the sole use of 
Silver Hill Foods in accordance with the Agreement under which our services were 
performed. No other warranty, express or implied, is made as to the professional 
advice included in this Report or any other services provided by us.  This Report may 
not be relied upon by any other party without the prior and express written 
agreement of Geosyntec.   

Unless otherwise stated in this Report, the assessments made assume that the site 
and facilities will continue to be used for their current purpose without significant 
change. The conclusions and recommendations contained in this Report are based 
upon information provided by others and upon the assumption that all relevant 
information has been provided by those parties from whom it has been requested. 
Information obtained from third parties has not been independently verified by 
Geosyntec, unless otherwise stated in the Report. 

Where assessments of works or costs required to reduce or mitigate any 
environmental liability identified in this Report are made, such assessments are 
based upon the information available at the time and may be subject to further 
investigations or information which may become available.  It is therefore possible 
that cost estimates, where provided, may vary outside stated ranges.  Where 
assessments of works or costs necessary to achieve compliance have been made these 
are based upon measures which, in Geosyntec’s experience could normally be 
negotiated with the relevant authorities under present legislation and enforcement 
practice, assuming a pro-active and reasonable approach by site management. 

 

COPYRIGHT 

© This Report is the copyright of Geosyntec Consultants Ltd.  Any unauthorised 
reproduction or usage by any person other than the addressee is strictly prohibited. 
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1 INTRODUCTION 

1.1 General Introduction 

This report presents a hydrogeological assessment of the proposed drip irrigation 
system at the Silver Hill Foods facility in Emyvale, Co. Monaghan (the site).  The site 
location is shown in Figure 1.  Silver Hill Foods operates a poultry rearing and 
processing facility at the site.  The facility operates under an Industrial Emissions (IE) 
licence (register number P0422-02), which was granted by the Environmental Protection 
Agency (EPA) in October 2005.   

Process effluent from the facility is treated in an on-site waste water treatment plant. 
Effluent from the waste water treatment plant currently discharges to an unnamed 
stream located in the northern area of the facility. This unnamed stream discharges to 
the Corlattalan Stream approximately 1.2 km northeast of the facility and the Corlattalan 
Stream in turn discharges to the River Blackwater approximately 5.6 km northeast of the 
facility. Due to a possible lack of assimilative capacity in the unnamed stream and in the 
Corlattalan Stream, an alternative means of discharging treated process effluent from 
the facility may be required. Drip irrigation has been identified by Silver Hill Foods as a 
viable solution. 

The proposed drip irrigation system will be regarded by the EPA as an indirect discharge 
to groundwater. Under the Groundwater Regulations1 indirect discharges of effluent to 
groundwater are permitted provided they do not contain substances that are hazardous 
in groundwater, and provided there is no adverse impact on nearby receptors, such as 
groundwater abstraction wells or surface water courses that receive groundwater 
baseflow. 

This hydrogeological assessment has been prepared with reference to the EPA’s 
publication “Guidance on the Authorisation of Discharges to Groundwater” (version 1, 
December 2011 - hereafter referred to as ‘EPA 2011’).  The assessment takes into 
consideration available information on the local geology and hydrogeology of the site, 
as well as characteristics of the planned discharge. 

1.2 Objectives 

The primary objective of this hydrogeological assessment is to assess whether the 
discharge of treated process effluent from the proposed drip irrigation system will 
comply with the Groundwater Regulations1.  The Groundwater Regulations aim to give 
effect to the measures needed to achieve the environmental objectives established for 
groundwater by the Water Framework Directive (WFD).  Quoting from Regulation 2 of 
the Groundwater Regulations, the objectives of the WFD include the following: 

                                                      

1 European Communities Environmental Objectives (Groundwater) Regulations (S. I. No. 9 of 2010, as 
amended) 
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• prevent or limit the input of pollutants into groundwater and to prevent the 
deterioration of the status of all bodies of groundwater, 

• protect, enhance and restore all bodies of groundwater and to ensure a balance 
between abstraction and recharge of groundwater, with the aim of achieving good 
groundwater status by not later than 22 December 2015, 

• the reversal of any significant and sustained upward trend in the concentration of any 
pollutant resulting from the impact of human activity in order to progressively 
reduce pollution of groundwater. 

1.3 Approach to Assessment 

As outlined in EPA 2011, the assessment of a discharge to groundwater activity should 
be risk-based and focused on potential impacts on local receptors such as groundwater, 
surface water and users of these resources.  The recommended approach is to follow a 
‘source-pathway-receptor’ (SPR) model and to assess the potential impact of viable SPR 
linkages. 

The main aspects that need to be considered in the assessment are: 

• Source characterisation – what are the constituents of potential concern (COPCs) 
in the discharge and what is the expected rate of discharge? 

• Pathways analysis – what pathway will the treated effluent take following 
discharge?  To what extent will the COPCs be expected to attenuate?  Is there a 
potential pathway linking the source to a local receptor? 

• Receptor identification – who or what could potentially be affected by the 
discharge? 

1.4 Available Information 

The hydrogeological assessment presented in this report has drawn on information on 
the environmental setting of the Emyvale area available from the Geological Survey of 
Ireland (GSI), the EPA and Ordnance Survey Ireland (OSI).  In addition, the following 
information was provided by Silver Hill Foods: 

• Data on treated effluent quality and flow rate; 

• Results from a series of percolation tests completed within lands in the vicinity 
of the site in November 2016; 

• Driller’s log for abstraction well AGW3; 

• Groundwater monitoring data;  

• Preliminary design information on the proposed drip irrigation system.  
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2 ENVIRONMENTAL SITE SETTING 

2.1 Site Description 

The Silver Hills Foods facility is located in a rural area of Co. Monaghan on the northern 
outskirts of Emyvale.  The N2 Dublin to Derry road runs approximately north-south 
adjacent to the western boundary of the site.    

The main production area is occupied mainly by buildings and internal roadways.  The 
waste water treatment plant and a slurry storage tank are located in a low-lying area 
north-east of the main production area.  

To the east, south and west of the site are areas of pasture land.  To the north of the site 
is an area of scrub land beyond which is pasture land.  Much of the pasture land that 
borders the site is understood to be owned by Silver Hill Foods (refer to Figure 2).   

The town of Emyvale is located close to the southern boundary of the site.  

The main production area lies at an elevation of approximately 70 metres above 
Ordnance Datum (m AOD) on an area of relatively level ground.  Ground elevations dip 
down beyond the main production area towards the area of scrub land to the north, and 
also towards the pasture land east and south of the site.  There is a local high point 
(drumlin) immediately to the west of the site with an elevation of approximately 80 m 
AOD.  Ground levels dip down in all directions from this local high point. 

2.2 Site Geology 

2.2.1 Bedrock 

Most of the site is reported by the GSI to be underlain by the Carrickaness Sandstone 
Formation, which comprises interbedded sandstones, siltstones and mudstones. The 
sandstone is fine to medium-grained and quartz dominant.  This formation is shown to 
run in a relatively thin strip along an east-north-east to west-south-west trending 
synclinal axis.  To the north and south of this unit is the Maydown Limestone Formation, 
which comprises various lithologies, ranging from argillaceous limestone, through silty 
limestone and laminated calcareous siltstone to calcareous shale. 

A driller’s log is available for abstraction well AGW3, which is located within pasture 
land east of the main site (refer to Appendix A).  Depth to bedrock at this location was 
90 ft (27m) and the driller logged the bedrock at this location as limestone.  The static 
groundwater table was observed at a depth of 55 ft (17m).  The depth of the well is stated 
to be 504 ft (154 m). 

2.2.2 Overburden 

GSI mapping indicates that soil type under the site is made ground, and that in the 
pasture lands close to the site the soil type is predominantly glacial till derived from the 
local sandstone bedrock.  A localised area of gravels is shown on GSI mapping in the 
area close to the north-eastern site boundary, in the vicinity of the wastewater treatment 
plant and the slurry storage lagoon (refer to Appendix B). 
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Observations made during a programme of percolation testing completed during 
November 2016 confirmed that the predominant soil type across the pasture lands 
surrounding the site is sandy silt with some areas of clay soil also present.  Suspected 
bedrock was encountered in one trial hole at a depth of 1.5m; this trial hole was located 
in the area of low-lying pasture land east of the site. 

2.3 Site Hydrogeology 

Both the Carrickness Sandstone Formation and the Maydown Limestone Formation are 
classified by the GSI as “Locally Important aquifers – bedrock which is generally moderately 
productive (Lm)”.  The GSI has classified the vulnerability of these aquifers as “low” across 
most of the site and the surrounding pasture land, with localised areas of “moderate” or 
“high” vulnerability indicated close to the north-eastern site boundary.  

The site is located over the Aughnacloy Groundwater Body (GWB).  According to 
information in the EPA’s Envision database, the status of the GWB under the Water 
Framework Directive (WFD) for the period 2010-2015 was “Good” and it has a current 
risk score under the WFD scoring system of “Strongly expected to achieve good status”.   

There are three groundwater abstraction wells in the vicinity of the site which supply 
water that is used in the licensed activity.  The locations of these wells are shown on the 
attached Figure 3.  Groundwater elevations measured in these wells in 2011 indicated 
that the rest water table in the bedrock aquifer lies at a depth of 20 – 30 m below ground 
level and that the groundwater flow direction in the bedrock aquifer under the site is 
towards the south-east. 

During the soil percolation tests undertaken in November 2016 (i.e. during the wetter 
period of the year), groundwater was observed in the trial excavations at depths ranging 
from 0.85m to 1.2m below ground level.  In a number of the excavations groundwater 
was not observed, implying a depth to groundwater at these locations of greater than 
the depth of excavation of 1.5 - 1.7m.  These observations indicate that there may be non-
continuous perched groundwater bodies within the glacial till.   

2.4 Surface Water Features 

The site is located close to a saddle between two local surface water catchments.  The 
area north of the site drains generally northward to the Corlattalan Stream, which 
discharges into the River Blackwater approximately 5.6 km north-east of the site.  The 
central and southern areas of the site and much of the surrounding pasture land drains 
generally towards the east and south, with run-off from this area discharging to the 
Mountain Water.  The Mountain Water flows generally eastward through Emyvale town 
and discharges to the River Blackwater approximately 8 km east of the site. 

The current WFD status of the Mountain Water down-stream of Emyvale is “poor” and 
the risk status is “at risk of not achieving good status”.  The EPA state in a report dated 2013 
that ecological conditions in the Mountain Water downstream of Emyvale were poor, 
with point source influences, agricultural and mixed rural influences as the suspected 
causes. 
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3 PROPOSED DRIP IRRIGATION SYSTEM 

Silver Hill Foods is proposing to install a drip irrigation system within the pasture lands 
surrounding the site as a means of discharging treated effluent from the site.  The report 
on the percolation tests completed in November 2016 for Silver Hill Foods concluded 
that the soils underlying the pasture land where the tests were performed would be 
acceptable for a drip irrigation system, taking into consideration the depth to the water 
table, seasonal variations in the water table and the percolating quality of the soils. 

Drip irrigation involves the controlled discharge of effluent into soil typically at a depth 
of 150 – 200mm below ground level via a network of pressurised pipes.  The effluent is 
discharged into the soil via a series of “emitters” within the pipe wall, which enable the 
flow rate across the pipe network to be controlled and distributed evenly.  The pipes are 
installed directly into the soil using a mole plough fitted to a standard agricultural 
tractor.  No filter gravel is required around the pipes.  The typical spacing between pipes 
is 600mm. 

Drip irrigation systems are commonly used in situations where point source discharges 
to surface water are not possible due to the environmental sensitivity of the receiving 
streams.  They are also commonly used at sites where conventional percolation systems 
are not appropriate due to the presence of low permeability soils or sloping ground. 

Based on past experience from sites with similar soil type, the supplier of the drip 
irrigation system has recommended a preliminary application rate of 3 litres of treated 
effluent per square metre per day (3 litres/m2/day).  Currently 150 – 300 m3 of treated 
effluent is generated at the site per day.  At the proposed preliminary application rate of 
3 litres/m2/day, the drip irrigation system will need to cover an area of approximately 
10 hectares. However, the site is currently expanding and it is understood that site 
management wishes to install a drip irrigation system that is capable of discharging up 
to 600 m3/day.  At an application rate of 3 litres/m2/day, the drip irrigation system will 
need to cover an area of approximately 20 hectares.   

The current concept put forward by the supplier of the drip irrigation system is to install 
a series of independent “drip-fields”, each containing multiple zones of drip irrigation 
pipes of the order of 2,000 m2 in area. 

 

4 CONCEPTUAL SITE MODEL (CSM) 

In this section, the proposed drip irrigation system is presented in the context of a 
Conceptual Site Model.  The planned indirect discharge of treated effluent to 
groundwater is characterised in terms of hydraulic loading and contaminant loading.  
SPR linkages that potentially link the indirect discharge to local receptors are also 
considered. 

A schematic representation of the CSM is illustrated in Figure 4. 
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4.1 Source Characterisation 

The waste water treatment plant at the site is a biological plant that utilises activated 
sludge technology to reduce the organic content of the influent water.  The treatment 
system has the following stages: 

Primary treatment: This involves screening to remove gross solids, flow balancing and 
a dissolved air flotation (DAF) unit, which removes oils, fats and greases and suspended 
solids. The sludge and solids removed from the DAF unit are spread on designated land 
banks. 

Secondary treatment: This stage comprises an activated sludge system.  The effluent 
passes through an initial anoxic contact tank where the effluent is mixed with activated 
sludge from the final stage of the process.  The effluent then passes to the aerobic tank, 
where it is actively managed to optimise BOD removal.  Retention time in the aerobic 
tank is 3 - 4 days. Activated sludge needs to be removed from the system on a daily basis 
in order to maintain treatment performance. The sludge that is removed is spread on 
designated land banks. 

The effluent is then dosed with a flocculant before passing to a clarifier, where the solid 
biomass is allowed to settle from the treated effluent.  The sludge is retained in the 
clarifier and the treated water discharges from the plant via a V-notch weir.   

The plant consistently meets the Emission Limit Values specified in the site’s IE licence. 

The flow rate of treated effluent discharging from the waste water treatment is typically 
in the range 150 – 300 m3/day, with an average of approximately 230 m3/day.   

The monitoring data available from effluent samples analysed during the period January 
– May 2017 is summarised in the following table, focusing on those parameters for which 
Groundwater Threshold Values (GTVs) are specified in the Groundwater Regulations. 

The discharge is not expected to contain substances that are considered hazardous in 
groundwater. 

 

Parameter GTV* Range of weekly averages 
(Jan – May 2017) 

Average over period               
(Jan – May 2017) 

Ammoniacal 
nitrogen (mg/l) 

0.065 – 0.175 0.04 – 0.6 0.15 

Total 
Phosphorus 

0.035** 0.6 – 1.1 mg/l 0.84 mg/l 

Nitrate (mg/l) 37.5 0.2 – 6 mg/l 1.2 mg/l 

Notes: *  -  S. I. No. 9 of 2010 as amended 

  ** - GTV is for Molybdate Reactive Phosphorus (MRP) 
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From the perspective of compliance with the Groundwater Regulations, the key 
parameters to consider in relation to the proposed indirect discharge are ammoniacal 
nitrogen (total ammonia) and MRP. 

With regard to ammoniacal nitrogen, the GTV of 0.065 mg/l is applicable when 
considering potential impacts on surface water bodies from groundwater inputs, 
whereas the GTV of 0.175 mg/l is applicable when considering whether the ability of 
groundwater in a GWB to support human uses has been significantly impaired.  

With regard to phosphorus, the GTV is for MRP rather than total phosphorus.  The GTV 
for MRP of 0.035 mg/l is applicable when considering potential impacts on surface water 
bodies from groundwater inputs. 

It is recognised that pathogenic micro-organisms may be present in the treated effluent.  
Although there is no applicable GTV for pathogens, the potential for pathogens to be 
present in the treated effluent has been considered in the assessment.   

4.2 Migration Pathways 

Treated effluent that enters the subsurface via the proposed drip irrigation system can 
be expected to follow one of two pathways: 

• The treated effluent may be drawn into the root zone of plants growing in the 
topsoil and emitted as water vapour to the atmosphere via the process of 
transpiration; 

• The proportion of the treated effluent that is not drawn into the root zone of the 
plants can be expected to migrate vertically down through the unsaturated zone 
soils to the water table, which based on available data lies close to the interface 
between the glacial till and the underlying bedrock.   

Because each of the “drip-fields” is expected to be laterally extensive, the lateral 
migration of treated effluent within the shallow soils around the periphery of each drip-
field is not expected to be significant in terms of volumetric flow; i.e. the predominant 
flow direction of the discharged water is expected to be downward. 

Treated effluent migrating down through the glacial till is expected to discharge to the 
underlying limestone aquifer.  The rate of migration can be expected to be relatively slow 
given the predominantly silty nature of the till; the travel time may be of the order of 
one year (based on a permeability of 0.01 m/day, porosity of 0.2 and thickness of 
overburden of 20m).  Lateral flow of groundwater within the glacial till can be expected 
to be limited, and for the purposes of this assessment has be ignored. 

Once in the bedrock aquifer, indications from site measurements are that groundwater 
in the bedrock aquifer flows generally towards the south-east. 
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4.3 Potential Receptors 

The bedrock aquifer underlying the site and the area down-gradient of the site is 
considered the key environmental receptor potentially at risk of impact from the drip 
irrigation system.  Users of groundwater from the aquifer down-gradient of the site have 
also been considered potential receptors in the risk assessment. 

The bedrock aquifer in the vicinity of the site has been classified by the GSI as “locally 
important”.  There are three wells located close to the site, which are used by Silver Hill 
Foods for water supply to the site.  These three wells are included on GSI well records 
for the area of the site.  Whilst there are a number of other wells on the GSI’s well records 
within a 2 km radius of the site, none of these is located down-gradient (south-east) of 
the site.   

It should be noted that the GSI’s well records may not be complete and it is possible 
there are private wells in the area south-east of the site that are not included in the GSI’s 
records. 

It is possible that the Mountain Water receives groundwater baseflow from the bedrock 
aquifer under the site; however, the contribution of groundwater from the site to the 
river is likely to be small relative to the flow rate in the river.  As a result, the Mountain 
Water is not considered to be at risk of impact from the drip irrigation system and it has 
not been considered a receptor in the risk assessment. 

4.4 Potential Pollutant Linkages  

A CSM for the site that incorporates the local geology and hydrogeology, and the 
indirect discharge to groundwater from the proposed drip irrigation system, is 
presented in cross section in Figure 4.   

The potential pollutant linkages that have been considered in this assessment are as 
follows: 

• Migration of effluent from the drip irrigation system via the glacial till to the 
bedrock aquifer. The focus of this potential pollutant linkage is on whether it is 
compliant with the Groundwater Regulations; 

• Migration of effluent from the drip irrigation system via the glacial till to local 
groundwater abstraction wells.  The only known wells down-gradient of the site 
are operated by Silver Hill Foods; however, there may be other wells that are not 
on the GSI’s well database.  The focus of this potential pollutant linkage is on the 
potential impacts on water quality in abstraction wells located down-gradient of 
the site. 

4.5 Appropriate Tier of Assessment 

Section 4 of EPA 2011 recommends that a tiered approach be taken to the assessment of 
potential impacts on groundwater and other potential receptors.   

The key risk factors associated with the drip irrigation are listed below: 
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• Groundwater vulnerability – the GSI classification is “low” with a localised area 
of “high” vulnerability in the north-east area of the site; 

• Chemical load – the quality of the treated effluent is good and the key 
constituents of potential concern are non-hazardous in groundwater.  The waste 
water treatment system consistently meets the ELVs specified in the IE licence; 

• Chemical status of the GWB – currently “good”; 

• Hydraulic loading – the proposed hydraulic loading is relatively high for a drip 
irrigation system.  The system is expected to cover several hectares of land due 
to the silty nature of the overburden in the vicinity of the site and the anticipated 
low application rate. 

A key concern with the proposed drip irrigation system is considered to be the ability to 
reliably discharge the treated effluent into the ground without causing water logging or 
“break-out” at ground surface.  With this risk factor in mind, and the scale of the 
proposed discharge, it is considered appropriate that a Tier 2 assessment is undertaken. 

 

5 TIER 2 RISK ASSESSMENT 

With reference to EPA 2011, the following aspects have been considered in the Tier 2 risk 
assessment: 

• Infiltration capacity; 

• Subsoil characterisation; 

• Groundwater characterisation; 

• Assessment of potential impacts. 

5.1 Infiltration capacity 

During the soil percolation tests undertaken in November 2016, groundwater was 
observed in the trial excavations at depths ranging from 0.85m to 1.2m below ground 
level.  In a number of the excavations groundwater was not observed, implying a depth 
to groundwater at these locations of greater than the depth of excavation of 1.5 - 1.7m.  
These observations indicate that there may be non-continuous perched groundwater 
bodies within the glacial till.   

The percolation test results in terms of “P” value (i.e. the time it took for the water level 
in the trial holes to drop 25mm) were varied.  Approximately half of the P values were 
in the range 27 – 30 (there was one low result of 20), which is consistent with the clayey 
silt/silty clay soils observed at these locations.  The remainder of the tests gave P values 
greater than 60, indicating clay-dominated soil.  
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It is clearly important that the rate of input of treated effluent into the glacial till does 
not exceed the rate that groundwater is able to drain from the till into the underlying 
limestone aquifer.  If the rate of input of treated effluent is too high, there is potential for 
excessive mounding of the water table to take place. This could potentially result in the 
water table intersecting the ground surface, resulting in water logging or ponding.  On 
areas of sloping ground, this could result in effluent migrating down-slope as 
uncontrolled run-off.   

As such, establishing an optimal application rate for the drip irrigation system is 
important.  This aspect needs to be considered in the detailed design of the system and 
during commissioning of the system.  It should be noted that the optimal application 
rate can be expected to vary by area, depending on the permeability of the glacial till and 
also on the depth to groundwater. 

Additional permeability testing of soil in the areas that have already been assessed is not 
considered necessary; rather, it is considered appropriate that once each drip-field is 
established, they are monitored over a period using a range of application rates to assess 
their hydraulic performance.  Based on the results of these trials an optimum application 
rate can be determined for each drip-field.   

The preliminary application rate of 3 l/m2/day is expected to be conservative for the 
areas of land where P values of up to 30 were observed and it is likely in some areas a 
higher application rate will be sustainable.  It is possible that in areas of more clayey soil 
an application rate less than 3 l/m2/day will be achievable.   

It is recommended that the north-east area of the site is assessed for possibly inclusion 
in the overall drip irrigation system; this includes the area around the slurry storage 
lagoon, and the areas west and south of the lagoon.  Indications from GSI mapping are 
that these areas may be underlain by gravelly soils, which can be expected to have 
significantly higher infiltration capacity than the silts and clays observed elsewhere. 

Regardless of the application rate that can be achieved in each drip-field, the degree of 
groundwater mounding that occurs in response to the discharge of effluent also needs 
to be considered.  This may be the controlling factor in terms of application rate, 
particularly in areas where the water table is relatively shallow.   

With a view to monitoring the degree of mounding in the water table over time, it is 
recommended that a groundwater monitoring well is installed within each drip-field.  
These wells will provide useful information that can be used to assist with system 
optimisation during the initial period of operation, and to monitor the performance of 
the drip-fields on an ongoing basis.  

5.2 Subsoil Characterisation 

As outlined earlier, GSI mapping indicates that soil type under the pasture lands close 
to the site is predominantly glacial till derived from the local sandstone bedrock.  A 
localised area of gravels is indicated in the vicinity of the wastewater treatment plant 
and the slurry storage lagoon (refer to Appendix B).  Observations made during the 
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percolation tests confirmed that the predominant soil type across the pasture lands is 
sandy silt with some areas of clay soil also present.   

Overburden thickness at the location of abstraction well AGW3 was observed during its 
installation to be approximately 90ft (27m).  This well is located within pasture land close 
to a local high point (drumlin) west of the main site (refer to Figure 3). 

In the area east of the site, the overburden is expected to be thinner.  Suspected bedrock 
was encountered in one of the percolation test trial holes at a depth of 1.5m; this trial 
hole (No. 5) was located in the area of low-lying pasture land close to an open land drain.  
This area is reported to be water-logged during the winter months and it is not planned 
to use this area (or other areas with similar characteristics) for drip irrigation. 

5.3 Groundwater Characterisation 

As outlined earlier the bedrock formations that underlie the site are classified by the GSI 
as “Locally Important aquifers – bedrock which is generally moderately productive 
(Lm)”.  The GSI has classified the vulnerability of these aquifers as “low” across most of 
the site and the surrounding pasture land, with localised areas of “moderate” or “high” 
vulnerability indicated close to the north-eastern site boundary.  

Static groundwater elevations across the three abstraction wells used by Silver Hill 
Foods were observed to be in the range 44 – 50 m above Ordnance Datum (2011 data), 
i.e. 20 – 30 m below ground level.  Groundwater flow direction in the bedrock aquifer 
based on these measurements was inferred to be towards the south-east (refer to Figure 
3).  This is consistent with the axis of the Mountain Water catchment. 

The driller’s log for AGW3 indicates that this well has a relatively high yield of 
approximately 900 m3/day.  This was based on measurements taken during well 
development and may not reflect the sustainable yield of the well; however, it does 
indicate that the aquifer is productive in the vicinity of the site and that it can be expected 
to be of significantly higher permeability than the overburden soils. 

It can be expected that the groundwater flow regime will be altered when one or more 
of the groundwater abstraction wells is operating, and it is possible that at least some of 
the areas of proposed drip irrigation will lie within the zone of contribution to the 
abstraction wells. 

Water quality in the bedrock aquifer is monitored by Silver Hill Foods on a monthly 
basis.  The following table summarises the results for June 2016. 
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Groundwater Quality, 2016 

  June 2016 December 2016 

  AGW1 AGW2 AGW3 AGW1 AGW2 AGW3 

COD mg/l 3 3 4 4 4 3 

Nitrate mg/l 0.7 0.8 0.4 0.6 0.7 0.6 

Total 
ammonia 

mg/l 0.10 0.11 0.12 0.09 0.11 0.11 

Faecal 
coliforms 

counts/       
100 ml 

0 0 0 0 0 0 

Total 
coliforms 

counts/       
100 ml 

0 0 0 0 0 0 

 

The results indicate that groundwater quality in the bedrock aquifer is good, with 
concentrations of nitrate and total ammonia below the respective GTVs.  There were no 
indications of microbial contamination in any of the wells during 2016. 

5.4 Risks to Receptors 

The vulnerability of the bedrock aquifer is classified as “low” by the GSI across all areas 
where the drip irrigation system is currently proposed.  This reflects both the thickness 
of the overburden in the areas of interest, as well as the relatively low permeability of 
the soils of the area.  The low vulnerability classification is supported by the driller’s log 
for AGW3 where the overburden thickness was observed to be 27m.   

Added to this, the levels of key COPCs in the treated effluent discharging from the waste 
water treatment plant are not particularly high relative to those observed in the 
groundwater.  For example, average concentrations of total ammonia appear to be 
similar to background levels in the bedrock aquifer.  

Concentrations of key COPCs can be expected to attenuate as the effluent migrates down 
through the overburden, and an element of dilution can be expected as the effluent 
discharges from the overburden into the bedrock aquifer.  The degree of attenuation that 
will be observed is difficult to estimate with any accuracy. 

With regard to pathogens, the travel time for the treated effluent to migrate vertically 
down to the bedrock aquifer can be expected to be approximately one year (based on a 
permeability of 0.01 m/day, porosity of 0.2, and an overburden thickness of 20m).  It is 
unlikely that pathogens present in the treated effluent as it discharges to the drip-fields 
will survive that long in the subsurface.   
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It is understood that groundwater abstracted for use at the Silver Hill Farm facility is 
chlorinated prior to use, and as such even if some pathogens were present in 
groundwater abstracted from the bedrock aquifer, they would be removed via on-site 
treatment.   

As outlined earlier, the risk to water quality in the surface waters down-gradient of the 
drip-fields is considered low. 

6 GROUNDWATER COMPLIANCE MONITORING 

The site’s current IE licence includes the requirement to monitor groundwater quality in 
AGW01, AGW02 and AGW03 biannually. Monitoring of these three wells is considered 
adequate for the purposes of compliance monitoring of the current operations at the site.   

Additional groundwater monitoring is considered necessary linked to operation of the 
proposed drip irrigation system.  The aims of this monitoring would be as follows: 

• To monitor the degree of groundwater mounding within the overburden in each 
drip-field and to use measurements from this monitoring to optimise application 
rates across each drip-field;  

• To monitor groundwater quality in the overburden for key COPCs.  The 
analytical suite should include total ammonia and indicator pathogens E. Coli, 
total coliforms and faecal coliforms. 

7 CONCLUSIONS 

Based on the CSM presented herein, the following conclusions can be drawn: 

• Any impact on the bedrock aquifer as a result of the proposed discharge in terms 
of increases in COPC concentrations is expected to be minor.  Exceedance of 
GTVs for the key COPCs is not expected at any point within the aquifer; 

• The discharge is not expected to have a significant impact on groundwater 
quality in the three abstraction wells currently used by Silver Hill Foods; 
however, on-going chlorination of the water prior to use is advised as a 
precautionary measure; 

• The discharge is not expected to have an impact on local surface waters, provided 
application rates are monitored and controlled; 

In summary, it is expected that the indirect discharge of effluent from the proposed drip 
irrigation system will be compliant with the Groundwater Regulations.
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APPENDIX A 
Borehole Log – AGW3  



dl—JUN—m: p511: Uh: |‘1I:I:HHN & LU LllJ ||=L=+Jbfl4a Eli-15'!/ 
Water Well Log 

Des Meehan & Co. Ltd. 
Blackrock, Enniskillen, 
Co. Louth. Co.Fermanagh. 
Tel 042-9321767 Tel 028-66322205 
Mobile 1186-8122333 

‘ 

Mobile 07860412233 
Website: 7— www.mcehandrilling.com 

Borehole No 870 Date of Drilling: 20-08-01 

Name of Client: Silver Hill Foods Ltd 

Nearest Town: Emyvale County: Mnnaghan 

Address: Hillcrcst ( New Borehole in Hill Field uppmsite Plant) 

Farm I Private I Factory / Em: Poultry Farm & Processing Plant 

Drilling Mailed: Hammer / Odex or Ratary / Etc; Hammer 

Depth of Borehole: 5041! Depth of Overturden: 90 II. 

Type of Overburden: ChylSauni/G navel 

Steel Casingto Bedrock 
‘ 

Depth: 40 n 10"&. 104 It. 8-" Diameter: 8" & 10" 

Canned In bdrm]: Yes 

Estimated Maximum Safe Yield: 8,500 Gallons per Hour afier 5 hauls development. 

Static Water Level Below Ground: 551! 

mm ENTRY LEVELS 

134 fi 200 Gals pcl' hr 
155.11. 650 Gal: per hr 
310 IL 3M0!- Gals [If hr 
435 11. 8500+ Gals per hr. 

9P5“? 

ROCK TYPE WATER 9! ML! I Y 

TOP: Limestone (e‘g. clur/claudy/flc.) 85% 
BASE: Limestone 
QQMMENTS Eh .151 W features): 

I su est a 7 da um in test of this borehole in order to ascertain the correct sin of 
ermanent um and i esiu suitable for the a lication. 

VT? 
Reviewed by, for Des Meehan; 

F’:Zl



 

 

 

 
 

APPENDIX B 
Geological Survey Maps  
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APPENDIX C 
Report on Percolation Tests – 

November 2016 



 

Reply to: Sixmilebridge                                         Our ref: RF 

Your ref:                                                                Date: 5th December, 2016 

 

Ms Denise Jordan, 

Silver Hill Foods, 

Emyvale, 

Co. Monaghan. 

 

Re:- Site Assessment for Proposed Drip Irrigation System at Silver Hill Foods. 

  

Dear Denise, 

 

With reference to above-mentioned and prior discussions with Joe Walsh of Ash Environmental 

Technologies I confirm that I attended on site to carry out site assessment study of the existing lands 

for determination of suitability for dispersal of treated wastewater using a drip irrigation system and 

report as follows:- 

 

Scope of Works: 

 

To determine the type and classification of soils/subsoils on site, the depth of soils/subsoils, and the 

depth to water table.  

 

 

Purpose of Works: 

 

To enable a decision on the suitability of the lands for dispersal of treated wastewater using a drip 

irrigation system. 

 

 

Assessment Parameters: 

 

It was decided following discussions with Joe Walsh of Ash Environmental Technologies to adapt 

measures outlined in the EPA Code of Practice Wastewater Treatment and Disposal Systems Serving 

Single Houses 2009, using the British Standard BS5930:1999 for soil classification and the Percolation 

Test procedure for the percolating properties of the soils. 

 

 

Assessment Requirements: 

 

Based on the parameters set, a three day period of assessment was required. It was agreed that I 

would attend on site on Monday 28th, Tuesday 29th and Wednesday 30th November, 2016 to carry 

out the assessment. Joe Walsh had advised that he would attend on site from the commencement 

of the assessment and that a suitable machine and sufficient water would be provided by Silver Hill 

Foods to enable me to carry out the assessment. 
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Assessment Process: 

 

It was decided, given the expanse and location of the lands identified for possible dispersal, to 

excavate a number of trial holes throughout the land at varying locations and field positions. It was 

also decided to excavate a Percolation Test Hole at each trial hole location. 

 

 

Trial Holes: 

 

A total of 15 trial holes were excavated throughout the lands, each to a depth of 1.5m. The location 

points for the trial holes are marked as approximate on the attached site location map (Appendix 1). 

Each of these trial holes were assessed as follows:- 

 

(i)    Soil layers/type/classification 

(ii)   Depth to water ingress when excavated 

(iii)  Depth to water table after 24 hours 

(iv)  Depth to water table after 48 hours 

(v)   Depth to bedrock 

 

Trial hole assessment results are detailed individually and marked as trial holes 1 to 15 attached 

(Appendix 2). 

 

 

Percolation Test Holes: 

 

A total of 15 percolation test holes were excavated throughout the lands, adjacent to each trial hole. 

The dimensions of each hole was 300mm x 300mm x 400mm deep. Each of these holes were pre-

soaked twice on Tuesday 29th November, 2016 at 10am and 4pm. In order to achieve an indication 

of any percolation qualities of the soils it was decided that pre-soaking would be carried out twice 

and the level of water remaining in the hole prior to testing on the 30th November, 2016 would be 

recorded. 

 

Percolation test hole results are detailed individually and marked as P-Test holes 1 to 15 attached 

(Appendix 3). 

 

 

General Findings: 

 

My assessment concluded that there is a wide and varied range of soils and subsoils throughout the 

lands. A common trend concluded that the soils generally are shallow poorly drained soils with 

mottling evident suggesting a seasonally adjusting water table.  
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There were some locations identified on the lands where heavy livestock poaching was evident and 

associated surface water ponding. These locations were few in numbers and, given the recorded 

depth to water table and percolation properties of the soils, did not reflect permeability. I can only 

assume that over intensification of agricultural activity has resulted in excessive compaction in 

locations where soils are of a clay nature. 

 

A good depth of soil was recorded above recorded water table levels, ranging from 0.85m to in 

excess of 1.5m., and the predominant soil type recorded was silty in nature with sand and gravel 

content common. 

 

 

Conclusion: 

 

I would be of the opinion that such soils would be acceptable for a drip irrigation system, given the 

depth to water table, the seasonal nature of the water table, and the percolating quality of the soils. 

The use of drip irrigation in Ireland is relatively new and has tended thus far to be used as an option 

where percolating qualities are poor. The presence of mottling in the trial holes would suggest that 

there may be occasions during wet periods where complete sub-surface drainage may prove difficult 

in some areas, and these areas may need to be avoided. 

 

However, the low levels of water in trial holes after 48 hours and the complete absence in some, 

combined with the low loading rates envisaged in the region of 3 litres/m2 would seem to indicate 

that sub-surface infiltration aided by horizontal movement in the upper soil horizons should be 

achieved. In addition, the removal of the build-up of vegetation from the existing drains in the lands 

so that surface water can move more freely, would assist the drainage of the lower lying areas. 

 

 

Comment: 

 

This report as is our normal practice is for the benefit of the addressee only and should not be relied 

upon in whole or in part by any third party without the consent of the undersigned. 

 

Please do revert should you have any questions or require any further particulars. 

 

Yours sincerely, 

 

_____________  

 

Richard Flynn, 

Flynn & Shaw. 

 



  



 



J‘fwsn #1:“ FM”, EH‘IVALEIC. MONA‘KAN. r—mr Am: NHL 

8.3(b) Porcolatlan (“P”) T031 for Shallow Soil / Subsoils and/or Water Table 

Stop 1: Test Hole Preparation 

Parcula‘icn Test Hole 1 2 3 

I 
I ‘I I J ‘I I l

I 

Depth from ground surface 
to top of hole (mm) 

o "m 

Depth from ground surface 4-0 
10 base of hole (mm) 

D "H 

Depfl'l at hole (mm) he” // 
Dimensions of hole 

3 z x 
[length x breadth (mm)] 

“M" x °°.'“" x 

Step 2: Pra-Soaking Test Holes 

Data and Time 
pre—soaking started 39 ‘ " "i” A"- 

I I H l I H I 

Each hole should be pre-soaked twice befove the test is carried out Each hole should be empty before refilling. 

P~1n1 Half I'm-mun 1mm. or mm. AF‘IEIL lam Isak!» hm; Kera‘ze 7mm. 

Step 3: Measuring P‘0° 

Percolation Test Hole No. 1 2 3 

5 

I 
n 

I 

I l7 I
I 

DateoHes1 
| 

Sewn—Ame. H H J 
Time filled to 400 mm 

| 
s - as m H H ] 

Tlme water level at 300 mm 
l 

9-snm H j] I 

Tlrnstodropmo mm (PW) | m 417 H/ I 

Average PM 1" 7‘ 

Ala—1!» A1 24am wum lévéL m: prawn Aim-1mm 19mm.
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3.3(b) Percolation (“P“) Test for Shallow Soi| / Subsoila and/or Water Table 

Stop 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 
l 

1 
II 

I j If I j 
Depth from ground surface 0 mm 
to top 0! hole (mm) / 
Depth from ground surface / / to base of hole (mm) 

4-00 M" / / 
Depth of hole (mm) 4-oa m n / 
Dimensions of hole 

3 3 x 
[length x breadth (mm)] 

‘°"" x °°“‘“ X 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking started |ze-...11|fim. l I I l l 

Each hole should be pie—soaked twice before the test is carried out. Each hole shouki be empty before refilling. 

P-7En Hone (en-m:~so 24c...” L‘" Hazin— Away. Erna Jaduu Tums Rimes 76l7ml‘. 

Step 3: Measuring Pm 

Percolation Test Hole No. ‘1l 

? ("I 

l H l l I 

Dateoflest 
| 

Sewn-Joli, H /]F ] 

Timefilledto 400 mm 
| 

84mm. H ]| |/ 
Time water level at 300 mm 

I 
112‘. pr! 

H H j 
fimetodrop100nun(Pm) [ 15% 1V ]7 j 
Average P“,0 

N016» M 1mm warm. twu HA!) brawn Arum/m ISM»
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3.3(b) Parcolatlon (“P") Test for Shallow Soil / Subsoils and/or Water Table 

Stop 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

I 
I 

[I 
I ll 1 

Depth from ground sudace 
to top of hole (mm) 

O "M / 
Depth from ground suriace / to base of hole (mm) 

A-ao "M / 
Depth of hole (mm) “a M / / 
Dimensions of hole 

3 o X 300 x 
[length x breadth (mm)] 

o N“ "h x 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pra-soakingstarled [29""1°‘L1r AM' 

I l H I I H 

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

P-Tcn Hue (”4-a 20cm“ 6‘ HAW-1 AH". Ra“ laAuln Tm": Lin-mu 761mm. 

Step 3: Measuring PM 

Percolation Test Hole No. 1 2 3 f I 
II 

I 
I l

I 

Dateoftest 
I 

30--II-:LolL H [I 

Time filled to 400 mm F 3-1:“. [| H 

Time wa‘er level at 300 mm 
I 

In I 0 Amy |fi H 

nmetodropmmmpm) 
| 

111- ||/ 1V 4] 
Average PM L 1 1 

N015: - A1 10%... wum m5; HAD fiflorr‘id A $.a 4am“
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8.3M Percolation ("P") Tesf ior Shallow Soil I Subaoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 
r I ll ‘ 

I If I 
1 x 

Depth from ground surface 0 M : 

to top of hole (mm) 
M

g / | 

Depth from ground surface 4 
to base of hole (mm) 

0° N " / 
Dep‘h of hate (mm) 4-0:: N“ / ; 
Dimensions of hole 

3 3 
[length x breadth (mm)] 

°°"" X °°”' / x x 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pure—soaking started r“ ' " "“5 H A"' 

I [ 
_H 

I I 1' I 

Each hole should be pre-soaked twice before khe test is carried out. Each hole should be empty before refilling. 

P-7EJ7 Hus NM DM Ann 65ml. luau“ 1wd€ “has 7mm“, 

Step 3: Measuring Pmo ‘ 

Percolation Test Hole No. 1 2 3 
r J 

H 
J 

I F 
‘

| 

Damoftest 
[ 

Io—u-aou, 7f II /] 
Time filled to 400 mm F 8‘41! m. H j l / / 
Tlrne water level at 300 mm r to :2. an ]L / H I 

Tlrnahodrop100mm(Pm) 
1 

111 H/ H/ I

\ 

Average Pm 1 1 1 

No if . A 1 2-42»... wmm Lew; HAO Mama A mm 196mm (hm mu kemceo'ro I»: 3w..." ma "24m 
A1 3'fo.m wmm LEvEt m» ARan‘ep hfwliMEIL 30m...
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3.3(b) Percolation ("P”) Test (or Shallow So" I subsoils and/or Water Table 

Step 1: Test Hole Preparafion 

l’» 7:: 1 Hue Na . 5 

Percolation Test Hole 1 2 3 

l 
I 

I I 
l 

I I
I 

Depth from ground surface 0 m 
to top of hole (mm)

M 

Depth from ground surface 4 / ‘0 base of hole (mm) 
W “M / / 

Depth 01 hole (mm) +00 MM / 
Dimensions of hole 

3 3 
[length x breadm (mm)] 

°°"" " °°"" " x 

step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking s‘arted F29 ""1“” H A” _| 

I H 1 I H 

Each hole should be pre-soaked twice before the tesi is carried out. Each hole should be empty before refilling. 

P'7EI1 Hal: ('ouramm Zia”— of wmu. Anm Baa. Joana) 1'q Bums 7547;»:4‘ 

Stop 3: Measuring Pm 

Percolation Test Hole No.
I 

1 2
1 

II 

Data of test 
I 

Xo--I|~2_OIL H H 

Time filled to 400 mm
| 

5‘23Ar1 H 

Tlme water level m 300 mm Fins/Hey“ 34:" e 3 Hm. H 

Time to drop 100 mm (Pm) [ 

Average Pm 

> 49 Jl/
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3.3m) Percolafion (“P”) Test for Shallow Soll / Subsoils and/or Water Table 

Stop 1: Test Hole Preparation 

Percoiation Test Hole 1 2 3 

I 

l 
DI 

I 
I I 

I
1 

Depth from ground surface 0 m m 
to top of hole (mm) 

Depth from ground surface 4 / to base of hole (mm) 
co m" 

Depth of hole (mm) +00 MN / / 
. .

/ 
Dimensmns of hole 

3 3 
[length x breadth (mm)] 

“m" X °°"" x X 

Step 2: Pre-Saaking Test Holes 

Date and Time 
pre-soaking started I 3'9 ‘ " "1°" H A” ‘ r H I I H I 

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

P-‘IEJW HaLé (awn/~61: 154.“ m- Hum Aim; Baum “aura 7.4”: using: firm-M. 

Step 3: Measuring Pm 

Percolation Test Hole No, 1 2 3 
I 

| 
|| 

1 ‘I r I
I 

Dateoftes1 [ Io--u-zoub ji /H I 

Tlmefilledto 400 mm 
I 

Balkan ]r H ] 

Time water level 31300 mm 
[ 

12-“ M H H ] 

Tme to drop 100 mm (Pm) [ 
165 |]/ H/ ] 

Average Pm .155 

Nam - #1 3S1m bunt/v. Lnu Han [Mop/'50 19 Marvin. 20....
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3.307) PercoIation (“P”) Tea for Shallow Soil / Subsalls and/or Wamr Tabla 

Stop 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

r I 
II 

I II I
I 

Depth from ground surface 0 
to top of hole (mm) 

mm / 
Depth flom ground surface 4 
to base of hole (mm) 

90 "M
1 

Depth of hole (mm) +06 M M // 
Dimensions of hole 

3 3 
[length x breadth (mm)] 

9m” x °°"‘" / x x 

Step 2: PmSoaking Tes‘ Holes 

Date and Time 
pre-soaking started F19 ' " “Ml ‘” I 1 H l I H l 

Each hole should be pure—soaked twice before he test ls carried out. Each hole should be empty before refilling‘ 

f4?” Hue Na: any hum 12cm: lumen Twnzf 11:;a 1617"“ 

Step 3: Measuring Pm 

Percolation Test Hole No. 
1I ? (Ii 

Dateoltest iixomu-zau. ii if i 

Time filled to 400 mm f 849‘” W H | 

Tune water level at 300 mm 
I 

m n An I] H I 

‘I’Imeiodrop100rrm(P‘w) 
[ 

112. IV II/ 1 

Average PM 1 1 & 

No1: - In Item wum Lave; )MA 0.21.»;a Amp/m 10s....
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3.3(b) Percolation (“P”) Tau for Shallow Soil / Subsoils and/or Water Table 

Sup 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

I 
1 [If I 

I l 
I

l 

Depth from ground surface 0 
to top of hole (mm) 

mm / 
Depth from ground surface 4 / to base of hole (mm) 

0° "W / 
Depth of hole (mm) +00“ / 
Dimensions of hole 

3 z

/ 
[length x breadth (mm)] 

90"" x can... / x X 

step 2: Pre-Scaking Test Holes 

Da‘e and Time 
pre-soaking started D9 ‘ " “‘“5 

H "‘4' I H I 1 H I 

Each hole should be [are-soaked twice before the test is carried out Each hole should be empty before refilling. 

P—Tfn H31? WAJ M1 Anm BUN; Joann 7.4/4 11“.,“ 7Enmz 

Stop 3: Measuring Pm 

Percolation Test Hole No. 1 2 3 

, 
' IF I ” I

' 

Dateoftest [ So~u~lolh If Al 1} 
Time filled to 400 mm 

I 
sum-an H H { 

‘fime water level at 300 mm 
I In 34A» 4“ H I 

TImetodrom mm (PM) | 
no i7 ][/ J 

Average Fmo 
12" 

Na‘IE:— A1 4 ohm, m Lew-L mm mum Afullhlfll Joann
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3.3(b) Percolation (“P") Test for Shallow Soil / Subsolls and/or Water Table 

Stop 1: Tes‘ Hole Preparation 

Percolation Test Hole 1 2 3 

I 
l 

I I 
I 

1 r 
I

I 

Depth from ground surface 0 m" 
to top 01 hole (mm) / 7 
Depth from ground surface 40° 
to base of hole (mm) 

m" 

Demh of hole (mm) +0.: M" 

Dimensions of hole 
[length x breadth (mm)] 

Soon... x Soon“. / K x 

Step 2: Pre-Soaklng Test Holes 

Dale and Time 

pre-soakingstarted Afi-Io'ziH “W 
J r I I H I 

Each hale should be pre-soaked twice before (he test is carried out. Each hole should be empty before refilling. 

P‘ Ten HM: (JNW‘INU’ 200mm or mum Arm: Alum Jaauin 1'q Kym: 75mm. 

Step 3: Measuring PM 

PercoIation Test Hole No‘ 1 2 3 r I II | 
I l 

I
l 

Dateonest fia-ut-zolb H H I 

nmefiuedtomo mm i s-asm II || 1 

Time wa‘er level at 300 mrn [7 ms. an ][ |[ I/ 
Txmeto drop100 mm (PM) [ 

131 7V H/ I 

Average F'“m 1. u 

N076 . A1 4 04mm wmaL Lava firm Aflm‘r‘En A‘ullfllrk 40mm
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3.3(b) Percolation (“P") Test for Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

5 

I fil l 
n I

l 

Depth from ground surface 0 MM / to top of hole (mm) 

Depth from ground surface 
to base of hole (mm) 

400 M" 

Depth of hole (mm) +°° m... / 
Dimensions of hole 

3 3 
[length x breadth (mm)] 

60"" x gem" / x x 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking started 2") ' ” '3‘“ " ”W‘- 

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

P—7En HOLE Amman: Ham». up warm. Afie'k is,“ 1:3q0 Twas gym: TSIrwc. 

Se 3: Measuring PM 

Percolafion Test Hole No. 1 2 3 

I 
| 

1| 
L 

l r l
l 

Dateoftest 
] 

30--u~a.ol|. II V Ar 1/ 
Time filled m 400 mm [ a m M H H \ 

Time wa‘er level a‘ 300 mm 
I 

124:. M II I! I 

Tumeto drop100 mm (PM) | 
:99 H/ H/ J 

Average PM 1 ‘3‘) 

Ma'lft— n1 2? 7mm NA'Im Lawn Han Dr's-PPM A fwz'mm 40mm
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3.30:) Percolation (“P”) Test for Shallow Soil I Subsolls and/or Wa‘er Table 

Stop 1: Test Hole Preparation 

F—7zn HuLE M1111 

Percolation Test Hole 1 2 3 

| 
‘ 

II 
I 

I l 
I

I 

Depth from ground surface 0 Mm 
to top of hole (mm) 

Depth from ground surface
- 

to base of hole (mm) 
400 N" , 

Depth of hole (mm) +00 m u 

Dimensxons of hole 
3 20 

[length x breadth (mm)] 
°°“" X °'““ " X 

Step 2: Pre‘Soaking Test Holes 

Date and Time 
gear-10:“ AM‘ H pre-soaking started ll H I 

Each hole should be pre-soaked twice before the test is carried out. Each hola should be empty before refilling‘ 

_/’- 75f] Hue tummy“ 20.»... n wmm n51“ Rem Juana Tum:- 36%;? 751mm, 

Step 3: Measuring Pm 

Percolation Test Hole No. 1 2 3 
'7 I 

H 
I 

| I 
l

' 

Dateoftest 
I 

scan—zone 
H 

/]17
I/ 

Time filled m 400 mm F s .59“ H II / 1 

Time water level at 300 mm 
I 
wmu Lev“. 39.». ex 2:». I 

41/ Timeto drop 100 mm (P 
1 

> z 8‘) 
100) 

Average Pm
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3.3(b) Percolation ("P") Test for Shallow Soil / Subsoils and/or Water Table 

step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

Depth from ground surface 
‘0 top of hole (mm) 

0 MM 

Depth from ground surface 
to base of hole (mm) 

Depth of hole (mm) 4.00 m. / / 
Dimensions of hole 

3 1 
[leng1h x breadth (mm)] 

om” x °°""‘ / x x 

400mm 

Step 2: Pre-Soaking Test Holes 

Date and Time 
pie-soaking skaded 29 ’ n -Zolb A". [—j [—I [—‘j 

Each hole should be pre-soaked twice before the test is canied out. Each hole should be empty before refilling. 

F-1n7 HALE ('mrairqzo 290mm 0F Hum Rik/L 0:.“ Jam“ Tun; Ryan: 7EI704< 

Step 3: Measuring Pm 

Percolation Test Hole No‘ 1 2 3 
F 

I 
H 

I ‘I r I
I 

Dateoftest 
| 

Scull-10H: H /I[ I 

Time filled to 400 mm 
| 

8~50hn H H [/ 
Time watev level a‘ 300 mm r u 30 An II IF I 

Timetodrop 100mm (Pm) ! 
16° —ll/ “7 1 

Average PM 1 so 

N016» AT 2 [70/1 wmm LEVEL mo AQJH‘ED arm/17,401 30mm.



Ill-m1 Hm. Focal, EM‘IVALEIC» Moun‘NANV F—7EI7 HDLE N413 

3.3(b) Percolation (“P") Test for Shallow Soil I Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3 

l 
I 

I | 
I 

I I 
I j 

:23: Lzoglgrfigfi 
surface 0 MM 

gazimzsrsiim «am / 
Dep‘h of hole (mm) “a M"

/ 
Dimensions Of hole 

“A 
[length x breadth (mm)] 

300nm x 340»... 

stop 2: Pre-Soaking Test Holes 

Date and Time 
pre-soaking started lrlfi-Il-lolb 

H 
An. [I H II 1 

Each hole should be Dre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

P— 7511 hm— NA} om Mm: Ermn JoAufa Ts 35:9»16 7617"“. 

Step 3: Measuring P1M 

Percolation Test Hole No, 
I,

1 

Date of test 
I 

30--u~ no”. ll 

Tlme filled to 400 mm
| 

Time water level at 300 mm r 
Time to summon mm (Pm) f 

S-SJAn H I I L / 
w 5mm H H J 

“2’ J/ lV t 

Average Pmu 
11a 

N: 7£-- #1 Z-nm was). Lean mo bani-Ac; nfunmm Inc.”



J'I'Lu/EA Him. 57:33:, EMTW‘LE‘I‘ MoufltHANr F—7EJ1 Hue No.14 

3.3(b) Percolacion ("P") Test for Shallow Soil / Subso|ls and/or Water Table 

Step 1: Test Hole Preparation 

Percolation Test Hole 1 2 3
J 

Depth from ground surface 
to top of hole (mm) 

o M” / 
Depth from ground surface 
to base of hole (mm) 

4.00 N" / 
Depth of hole (mm) 4-0:: / / mu / 
Dimensions of hole

/ 
3-20".H x Scan... x x 

[length x breadth (mm)] 

sum 2: Pre—Soaking T651 Holes 

Date and Time 
pre—soaking s‘arted rifi — II —.'Lolb AHV {fl Ii l——“] 

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

I” 7(51 mt: (“when 30.2mm c; Mus/L an“ Erma JufikED TWICE [gr-3,15 75”,“, 

5e 3: Measuring P1w 

Percolation Test Hole No, 1 2 3 

1 

I Hi L II I
I 

Da‘eoflest 
| 

ban-zen. IL /][ I 

Turne filled to 400 mm [ s «s an II If ] 

Time wafier level a! 300 mm [veg-m. \iviL saw-me! m. H H I 

Tlmetodrop 100mm (PW) | 
> 3259 H/ _, JV 7 , I 

Average PM



Liv/EA Hi“. q, Emu/melt- MaNALI-(ANV I’-7sn HmE No.15 

3.3(b) Percolation ("P") Test for Shallow Soil / Subsoils and/or Water Table 

Step 1: Test Hole Preparation 

Percolafion Test Hole 1 2 3 

| 
4| 

II 
I fill l

1 

Depth from ground surface 0 m
‘ 

to top of hole (mm)
M 

Depth from ground surface 
; ‘ '7 W V 7 v 

to base of hole (mm) 
4' °° ’“" 

Depth of hole (mm) +°c m... 

Dimensions of hole 
3 3 x 

[length x breadth (mm)] 
00"“ x Dem” x 

Step 2: Pre—Soaking Test Holes 

Date and Time 
pre-soaking started [ 1" ‘ ” ’1'“ai 

I I I l , i,7“_.| 
Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling. 

PH‘In’r HoLE HA4 hm Mm. aeznc JoAnEb Tw'cé' REF-mm TEJ7IH£ 

Step 3: Measuring Pm 

Percolation Test Hole No. 1 2 3 
I 

l Ir I 
II 

I
I 

Dateoftest 
| 

Sewn-Jolt { H I 

Timefilledto 400 mm 
l 

8.44% [I H J 
Time water level at 300 mm r [0 o 5 an -[ 

7W fillifi‘< fl 

Time to drop 100 mm (Pm) 
\ 

81 WJ/ ”7 I 

Average PM, 

we 
' h : > 

l "10— g ' 
|

. 

mo ’ 

NaIEL— A1 1mm HA7“. LEVEL mm “mm A FuA7kEA Mom“.



IILVER HILL Faun, flan/ALE, (a Manama”. TAMI. Mus m. .L. 

3.2 Trial Hols (should be a minimum of 2.1m deep (am for regionally important aquifers» 

To avoid any accidental damage. atrial hole assessmem or percolatlon tests should not be undertaken 
in areas, which are at or adjacent to significant sites (9.9. NHAs. SACs. SPAS. and/or Archaeological 
etc.), without prior advice from National Parks and Wildlife Service or the Herflage Service. 

VuLNEAAEuJ'IY - Law. Aeu'wcn. — Lumun lMFu/LTIDN‘I. 

Dep‘h from ground surface Depth from ground surface 
to bedrock (m) m prmnn: to water table (m) mpmmq; 

Depth ofwater ingress: Rock type Glpmem) Flam: 5” (“mm a I 

Date and time of excavation: 2 R —u — 1mg Date and time of examination: 

Depm Soil/Subsoil Plasticity and Soil Density/ Colour"" Preferential 

of PH" Texture a. dilatanc " Struc‘ure Compactness flowpaths 
Test‘ Classification" 

0.1 m Tau .fg- $53,123:“; “90”v 7. 

3:: I—_ SMvAAwL-AH “""“‘""“"”"" Altman [hams hum . _“3"'_“?":'. _ 4 

- [Au-v 
0.4m v P _ 

0.5m [:l ““3““ 23.1327}... 

0.5 m E 1' bylaw 

0-7 m :1 $12313; 
0,8 m E 51:54.”, 

0.9m :I ‘22:? 
a“ n A~Au~AIL v5” Jan 962:: “a”! 5mm”. 

1:? 3: j _____ _ _ _ ._ _w_n~__.tw_~@:‘:“3::§ _ ._ 
1.2 m _walen._£eva=_e ztnaw‘:§ _ 
1.3 m [:1 
1.4 m

‘ 

1.5m / ’ / 
1.6m bus of h’uf. 

1.7 m 

1.8 m I: 
1.9 m [:1 
2.0 rn :I 
2.1 rn 

22 m I: 
2.3 m |:] 
2.4 m 
2.5 m i 

2.6 m I: 
2.7 m :1 
2.8 m [:1 
2.9 m [:3 
3.0 m :1 

\MUEIL‘IM 

P- 1‘51 Kt. Arum“. San 54:1 Maw“ Nut swarm. 

Likely T value: I: Mots: mm 0! pammion ms: holes was be mum on log mm (Emu P NT :1 mu u appmprim). 
~ Soc Appendix E Vow as 5930 chuifieafinn. "' 3 “mph: in M mind '01 non hormn and Him: should 5‘ ““d IDWI 1W DIED W. "" AI man: 01 momma should be lemma. 

No7£.- Molhm: (Ev/A541 Emu a’J‘ou. LAv£A(>4oo-.~)



“mum; 
P-‘IEJ 1 

KwE - 

JILIIEK Hm Fwy}, Emmi, (oflmaanan. TMAL Hm? No 2. 

3.2 Trial Hole (should be a mlnlmum of 2.1m deep (am for reglonally imponam aquifers» 

To avoid any accidental damage, atrial hole assessment or percolation tests should not be undenaken 
in areas. which are at or adjacent to significant sites (6.9. NHAs, SACs. SPAS, and/or Archaeological 
etc), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth oftrial hole (mm I In, 

Depth from ground surface 
to bedrock (m) m mum]: 

\IMLNERASiLI71 — lfiw‘ Ram‘flIL — Luau-.1 WG‘TAH 1. 

Depth from ground surface 
to water table (m) (u present): 

Depth ofwateringress:- Rocktypemmno‘l NaNE EutwuveLeo 

Date and time of excavation: - Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil DensiQy/ Colour"" Prefevential 
of PIT Textureli dlla‘ancy'" Structure Compactness flowpaths 
Test' Classification” 

0.1 m Tam-.L— amen: ' oi". _ Sin‘1tnMWfl mmuuzmma. A 
than Foam: BMW. ”.4cl 1'- 

0. m pun 

0.4 m lulu" 
05.11:}: m"? 
0.6m San-l " "‘ N, A a . gamma 

0.7," :1 “Jr WWW] my °° ’5" ‘7 am... '4“: (“men-1. 

0.3 m E I'M-ruin- 
0.9 m :1 
1.0 m [:1 
1.1 m l:] brim-nu 
1.2m :__ _ _ _-~ V :2“ 5*;‘9‘1m‘9‘f1 _ - _ _ _ 
1'3 m :1 9mm; u‘nobaut mswi 51.9? 3‘“ “”i “M“- 
1.4m |:] CU“ (”mp-u. 
1.5m [1‘1“3‘ ’ / ’ ’SAJE or Mus. ’ / /// I 
1 6 m 
17 m :1 
1s m [:1 
19 m E 
20 m :1 
2.1 m E 
2.2 m [:1 
2 3 m i: 
2.4 m :1 
2.5 rn 

2.6 m I: 
27 m [:1 
2 s m :I 
2 9 m [:1 
3 0 m 

Likely T value: E mm. mm 0! pmnmhmw nolu mound bn maiwm on leg Ibovt. (Euler F orT m cam: is wand-key " See ADDMdrx E fat is 5930 dassmmun. "‘ 3 “Mali: la b. Isslud 'u' arch “Ulla" and 'esulls shvuld be enlued abov: '01 each novizon. "" Al| linm of Ming should be word».



Irma: Hi1... fawn; EMYVALE_ [QVNANHAHAAL 7mm HoLE Na 3 

3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidental damage, a trial ho|e assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAs, and/or Archaeological 
etc). without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m): 

Depth from ground surface 
to bedrock (m) [w present): 

Depth from ground surface 
to water table (m) 45. present): 

dumikamun— Law. AflunFE/l— Luann lurmf/wr 

Depth of water ingress: Rock ‘ype m prewar I 
Nani EdtuuN‘réllEA. 

Date and time of excavation: Date and time of examination: 2: Ana-1m I: An, 

Depth Soil/Subsoil Plastici and Soil Densit / Colourm' PreferentialY 

of WT Textures. dilatancy'" Structure Compactness flowpaths 
Test' Classification" 

0.1 m [ np;.;;.— uv-Iuaem 
- fa ?5 meno- , . _ _ 0-2 m {:1'_1 Wing” “Jun"..nmw “w W“ 3.2.“; ““32:i 

rum-mf- 0'3 m 

p.151, 0.4 m Ill Trill-no: 

HWE‘ 05m [:J Pam/um“ 
0 6 m :1 jun“ D-DATENV 

. I‘M": 
a. 

“cw“ ‘rwwwuqmzt 0.7 m [:l S: LT 
VP“ ”’1‘ 4am...“ LoaSé Btu-mu ‘ a...» Samwmx. 

0.8 m 1:] waxes am. 948 Nam/:41 __ _ k __ 0.9m:_———q1————~~———-<———— »—~—..— 

1-0 m 1:! ._ _"‘fl“~_ BE: @34_1~~_1_ - _ _ __ _ _ ,;._ 
1.1m : ”11 «Linus; 
1.2 m fonc‘ lama-ELK 

1-37” :l H911L€o 
1.4 m 

1.5 m [—1 grime"; CLAY fig'ncfrfafl fltnIE P1.“- (nn mum) Bwaute‘l NaME “WEN" v

1 
1.6m ’ H N” ’ ’ ’ Km; 0f Hus ” 
1.7 m [:1 
1 8 m |:| 
1.9 m 

2 0 m 

2.1 m [:1 
2 2 m [2 
2.3 m :1 
2 4 rn 

2 5 m I: 
2 6 m E 
3.0 m 

Likely T value: |:' Non: 'Demh or pucow'mn «as! holes shuuk! be maimed on log lbova. (Emnr P off at mm; as appropriate). 
" See Appendix E mr as 5930 classnicanon. '" 3 samples (0 De Issue] '0? each HURON and PDSUKS should 5! 3mm lbw: In! much noviznn. N All signs at momng should be recoruod.



ftLlEIL H/u. Focal, fMYV/ILE, Cov MafifléHAN‘ fizim. HaLE No 4. 

3.2 ‘l‘rlal Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidental damage, atrial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites («5.9. NHAs, SACs, SPAS, and/or Archaeological 
etc), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth oftn'al “0‘9 (m): I-7n Vumnruiu‘w- Low‘ Aamfim. Luz/nu IMPaILflurr. 

Depth (mm ground surface Depth from ground surface 
to bedrock (m) (ilprasann, to water table (m) ("preset“): 

Depth of water ingress: Rock type (:1 present): Fri”: flaw. 75.25»
| 

Date and time of excavation: An. Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Coiour"" Preferential 
of WT Texture & dilatancy“‘ Structure Compactness Ilowpaths 
Test” Classification” 

0.1 m ToPJziL- 3/5 "ANN 
0-2 "'1 E 5“.” LaAfl- £1123“ (‘ILMS Fa. AELE ‘IL‘vdI-l 39m." 

mm“ 0.3 m :1 --------- 
941117 0-4 m Ill 'Imu‘flol 
Hvé- 0.5 m [:1 hn- run“ 

0.6 m haunt-‘1 
0.7 m [:1 
0.8 m [:1 

, raven . _ E: as am at»; 
1.1 m E SILT 
12 m

P GKMEYI I; 
1:; E MommM. 

1.5 m 1:] 
1.6 m 1:] 
1.7 m 1.6m: // /// r //Bh-rr:' OF ”ME, // 
1.9 m E 
2.0 m E 
2-1m [:1 
2.2 m :I 
2.3 m I: 
2.4 m I: 
2.5 m :3 
2-6 m [:3 
2.7 m :1 
as m E 
2.9 m i: 
3.0 m 

(Lanna: T. 

, ,,,,,, _L_— 
Likely T value: |: Non: 'Deplh o! pafoalaflon last me: would be Indicated on log Ibove. (mar p or? at dept: as lppfop'ino). 

~ 5.. App-ndix E {at as 5930 classification. ”‘ 3 umpln In be lasted In: each human and vesuns snuuld be curated abuve (or each horizon, 
-~- All sun: 0! mohfing should be veccvdsd‘



(’4s 
H: s: . 

Mm“ 0F 0'3,“ :1 JAN“ Lent-An "“79" ‘flunu Panama 81“». 

I’Lum Hm... fuou, EM-uvALe “Manna“. Tam. HOLE Na 5. 

3.2 Trial Hole (should be a minimum of 2.1m deep (am for reg|onal|y important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undenaken 
in areas. which are at or adjacent to significam sites («2.9. NHAs, SACs, SPAS, and/or Archaeological 
etc. . without prior advice from National Parks and Wildlife Service or the Heritage Service. 

DeP‘h 0* trial hole ("031 I I‘m \luLNEKAfliLiY'I — Lou Aawmx — Luann Inn-“74w. 

Dep‘h from ground surface Depth from ground surface 
to bedrock (m) m prestnt): to water table (m) m seesaw m 
Depth of water |ngressz Rock type (it PreseM): r H. xn JR~AI7¢~EI

I 

Date and time of excavation: Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour'm Preierential 
of P/T Texture 8| dilatancy‘“ Structure Compacmess flowpaths 
Test' Classifica‘ion" 

0.1 m v _ 3.1.4117”: 

0.2 m 
|_) Toma». marque- (Ln “at: 1. 

306mm 

04m W] van «up-1 

a): mm». 0.5 m [:1 “/4- filth» 
0.6 m Dunn-Ir V2( null 
0.7m 3:? l 5 

_ 1a.». 
0.3m E ‘ ‘ “W“ W“- MW we SI T. 0.9m: L 

1.0 m Havnzo 

1:12: mfi _ 1‘1“ .g“:“—“_‘“°;“F3_ __ _ _ _ _ 
1.3m [:1 
mm :1 
1.5m 
1.6m :17/ / / Sfokom 

/ ’ / / / f N 

1.7m |:l 
1.8m i: 
1.9m 
2.0m 
2.1 m :1 
22m :I 
am [:I 
2.4m :1 
2.5m &:] 
2.6m 
2,7m 
2.8m E 
2.9m :1 
3.0m 

Likely T value: ‘: Mon: 'axh o! percolation «m mun should a. mdicltad on log mew. [Em-r P u T .2 an“ n lppvonliale). 
~ Sc- Appmdix E101 as 5930 classmcaflcm. 

3 nmoles to be xested la! each horizon and results shauld be amma abuve hr each mam, 
AI 5497's 0! moflling shnuld he mcorded.



Java: Hm. facu, Envvmzl avmsmamu. nun. H“: - h 

3.2 Trial Holo (should be a minimum of 2.1m deep (am for regionally important aquiiersn 

To avoid any accidental damage, a trlal hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (9.9. NHAs, SACs, SPAS, and/or Archaeological 
etc.), without prior advice from National Parks and Wildliie Service or the Heritage Service. 

Vuwu/Iiiuv-I ‘ Low Afluifim— Luann IMIa/lTANT 

Depth trom ground surface Depth from ground surface 
to bedrock (m) m mum): to waner table (m) m pmom}: 

Depth of water ingress: Rock type (it vrmm): [ 
Nani Ema." rrn a) . 

Date and time of excavation: Data and time a! examination: 

Depth Sail/Subsoil Plasticity and Sell Density] Colour“" Preferential 
of PIT Texture & dilatancy'" Structure Compaclnass flowpaths 
Test‘ Classification" 

0.1 m T—Wuis . In mum; Ann 7961: T- : u. use”. 
0.2m I: JA-n-u Lanna. atinvofli CA-Anfl Fan-mu Bk-uu 35.3.... 

wwoem \:| .W - _ _ _ _ 

Fulfil: 0'4 m [-17 P. “a, SILT, 11231.5" (Ml-1...“; Laue “mm. 
0.5 m I: a mans; 
as m E mm?“ 
0.7 m 1:] 
cm I: 331:!“ 

_ M“ 
g: 

m :1 J I LT "‘*"*‘-*I‘- L“ -‘ i 1:3: Lemur nu 
. m 

11 m 

1.2 m 

1.3 m [:1 
1‘4 m [:1 
1.5m , EAJE DF Hue / // / // 
1.6 m 

1.7 m :1 
1.6 m ‘2 
1,9 m :I 
2.0 m [:1 
2.1 m :3 
2.2 m {:1 
2.3 m 

2.4 m
‘ 

2.5 m :1 
2.5 m :1 
2.7 m :1 
as m I: 
2.9 m [:1 
3.0 m 

Kauai/u. ll'll affilllfl 
Inn! Usutulu 

“91‘”.v 

Likely T value: :1 New ‘Dmn oi WING" mm halos should he imam m loo above. (Ema: P on :1 mu .9 snowman). " s” Appondix E tor as 5930 cluxiflclb‘on. 
3 limp!“ m m nested tor m homo" and results should be menu above to: em» horizon. 

.... AI ham 0! mowing monk: M mama.



Inn/EA Him. Poo“, [Mn/ME [orMoNAANArL Tma; Hus No 7, 

3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAS, and/or Archaeological 
etc.). without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth 01 (Vial 71016 (M): I‘Sn. vummmm — Law Astaire-u - Lou; Lu mp..~.m~r. 

Depth from ground surface Depth from ground surface 
to bedrock (m) m mesem): to water table (n1) filpvesenz): 

Depth ofwateringress: I 2m. Rocktypewmmu-l N°Hé Mayne/mo 

Date and time of excavation: Date and time of examination: iv v mam, 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour"" Preferential 
of PIT Texture & dilatancy'" Structure Compactness tlowpaths 
Tesl' Classification" 

‘1‘ m |—‘ WM" 5mm: .1.“ on! 1. 
0.2 m ‘:| JAM-l mm mm Mm" «4.1. Mam (“WW FAME“ “kw" 25'“... 

[man 0! 0'3 m a wan-J 
p.15” 0.4m VP- undamu 
“M‘- 045 m :l Sum: “mm" 

0.6 m :I 4!“v alum-um Land 6 (An 
0.7 m Sq~ was “wan 
as m |:|

_ 0‘9ml:__ _ _ «P _ _ ‘ ._ V11": $3491“ x __ _ _ _ _ -_ 
1,0 m hut-u 0‘ 
11m I" '7] nun.“ 

D [NM-Ia! 1'2 m L——' “ram: 
1.3 m :1 Dame-4 1 AMA-«AIL Laalf ‘lEu-v-I N ,4 év-DN‘L :1 “M .0.“ H 
14 m an.“ s a r 
‘. m H: I 'I 5. HA 

1.2"}: I // r /// //£DJ‘(‘ 5; ”0(6/ //r// / / // 
1.7 m [:1 
1.8 m :l 
1.9 m [:1 
2.0 m E 
2.1 m [:1 
2.2m 1:! 
2.3m :l 
2.4m |:| 
2.5m [:1 
2.6m E 
am I: 
2.8m :1 
2.9m [:1 
3.0m :1 
Likely T value: I:] New. ‘Depm or pucolminn mu holes should bu indicalsd on log abovs. (Ems: P 01 T m deals as appropnale). " See Appendix E for as 5930 classmcatiun, “' 

3 “mph: to be tested for Duh horizan and results shouId be emewd abm for can horizun. 

Au warm at momma should be rowan



lam“ a? 

I" 791 
H, LE . 

I’M/L HELL Few, [mm/me, Ca-Mamz‘nAN- Tm'aL HME No 8 

3.2 Trial Hula (should be a minimum of 2.1m deep (3m 1m regionally imponant aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation Qests should not be undertaken 
in areas, whlch are at or adjacent to signlficant sites (9.9. NHAs, SACs, SPAS. and/or Archaeological 
etc), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m):- 
Depth from ground surface Depth from ground surface 
to bedrock (m) (if prosom); to water table (m) at present): 

Depth of water ingress: Rock (ype m presem): 
I 

Noufi E~tou~7€n£b. 

Date and time of excavation:[ .22 VI: — n.1, 
- 

An . Date and time of examination: 

Depth Soil/Subsoil Plasticity and Soil Density/ Colouvm' Preferential 
of WT Texmre & dilatancy'" Structure Compactnass flowpaths 
Test' Classification” 

\q-IEMMLH‘I 7 Low, Aauérsn - (noun IamnT. 

0.1m [—1 Touch: 31mm“ menu“ 1. 
0.2 m I:] wanna“ 2“.“ 
um I:] sum um "‘"W' (Ma MM AW ........ 
0.4m - [Ina-w... 

0.5m I: 
0.6m ['fi 
0] m |:] In many an: Hat: 
0.9m 

" " ‘ 1 (mlvmm 

1‘0m 1:] CL A1 name: 11,” 3.14“. 

1.1 m E 
1.2m C] 
1.3m ‘2 Flame» 
1.4m :1 
1.22:1]77 I581! or Hue’/ // ///// r // 
1.7m [:1 
1.8m \:] 
1.9m [:J 
2.0m 
2.1 m 

2.2m I: 
2.3m [:] 
2.4m _ 
2.5 m [:1 
2.5 m 

2.7m :1 
2.8m [:1 
2.9m 
3.0m :1 L , L 

Likely T value: I: Note: 'Deplh of percoiaxian (as! holes should he maimed on log above (Emu P or 7 a1 dents as appropriate). 
-- See Appendlx E m as 5930 clalsilicafion. 

3 samples n: be lastad in! each nariznn and resuns shou|d be amuse above hr each nalzon, 
.... All mgr“ of moming :hnuld be recorded. 
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3.2 Trial Hole (should be a mlnimurn of 2.1m deep (am (or regionally imponant aqulfers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken 
in areas, whlch are at or adjacent to significant sfles (e.g. NHAs, SACS. SPAS. and/or Archaeological 
610.), without prior advice from National Parks and Wi|d|ife Service or the Heritage Service. 

Depth Ofmalhole (m): I I'm- Vumtuszu'n- Law. l‘flwfék.’ LunAuv IMMMAN‘I 

Depth from ground surface Depth from ground surface 
to bedrock (m) 019mm). to water tabia (m) (n presenx): 

Depth 01 water ingress: Rock type at mum; 
| 
Non: an mm 7915}. 

Date and time of excavation: - Date and time of examination: An. 

Depth Soil/Subsoil Plasticity and Soil Densi‘y/ Colour“ Preferentlal 
of P/T Tenure a. dilatancy'“ Structure Compactness flowpaths 
Test' Classification" 

01 m TOPJGu'L’ «Iv-Ana; [henna 1a 

0.2 m E £13131" 3"” 
mum o; 0.3m : 1.1" an unm (MAS Flt-AGLE bu“... , _ - ,_ _ _ _ _ 

'15:? 0.4m v P

y ' {71461.1 0‘5 m :I van: 3!":l 9154.53“ 
0-6 m C 5 rd.- D-cA‘lFuf flew-u 
0‘7 m I: lLT/un-r M"... 
0.3 m :‘ NA‘IGA Lean 94: >4...” 3' _ 
0.9m 

————————»——1- 
1.0m 1:] 
1.1m 
1.2m 

1:: '2': “fine. 

1.2: // / / I /’ ’/ Ears a; Hon: 
1 I ’/'/ // I ’ 

1.7m |:| 
1.5m I:| 
1.9m [:1 
am :1 
2m [:1 
2.2m :3 
2.3m l:] 
2.4m :] 
25m (:1 
2.6m 
2.7m :1 
2.5m E 
2.9 m :| 
3.0 m 

A-wmm 1...:7 mu< awn-«1. 

Likely T value: E mm mm oi pawlmlon mu mus should be momma an [no abave. (Emu P m n dents Is Immmm). " See Appemfrx E lov BS 5930 dassmcauon, “' 3 urnplu (o be (mad '0' "ch horizon Ind mulls should ha Int-«d law. (or «an horizon. 
.... All signs a morning should a. mama.
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3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undenaken 
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAS, and/or Archaeological 
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m): 

Depth from ground surface 
to bedrock (m) m present): 

name 
RE“ 

Date and time of excavation: Date and time of examination: 

Depth of water ingress: 

VALMEAHEMH - Low‘ 

Depth from ground surface 
to water table (m) (:1 present): l-In. 

Aam’Fm — Louu‘v Ir/I I'DIL7AN7. 

Rock type (a pyesem); FNOHE EN; own 15 £611 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour““ Preferential 
of P/T Texture & dilatancy‘“ Structure Compactness flowpaths 
Test’ Classification" 

0.1 m |_] nemu- b1Y>miR¢J 

02 :l earning..- (Leann: ‘Ia 
' m 

1.111 mm “Am. “" “WM 6.1.4.“: Bums mun Emu": 4‘1””- 
os m |:l 
0'4 m E ”Human ———————— 
0-5 m C] Yu/by rum“ 
0.6 m I: gruaun “”1"“ 
0.7 m [j .rmj n- 
0.8 rn :l 51H “‘3” (AANMLAIL lanje EZWN 

N“; Ewaeu'L 

0'9 m E Pane-u {:14 

1.0m |:l ”MM _ 1.1m: _ ___ -_ EAE’E-“_L@1“_““_ZL__ _q_ ___- 
1.2 m :l 
1.3 m 

1.4 m [:1 
1'5 rn :l / / / / r/ // / ///////// 
1.6m 
1.7m [:3 
Hm (I 
1.9m E 
2.0m {:1 
2.1 m E 
22m i:] 
2.3m 1:] 
2.4m 1:] 
2.5m |:] 
2.6m E 
2.7m I:| 
26m 1:! 
2.9m [:1 
3.0m [:1 

of HaLc‘ 

Likely T value: Z Note: 'Depm av percolation les‘ holes should be indica‘ed an mg above (Enter P c at dents as appropriae). " See Appendix E for as 5930 classificaflon. 

3 samples to be tested lor each hovizon and results should be entered aboveloi each honzcn. 
.... All signs of moming shuuld be recorded.
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3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidental damage, a triat hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacent to significant sites ((5.9. NHAs, SACs, SPAS, and/or Archaeological 
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service. 

Depth °f ‘Tia' hole (m): 3 55"“ Vummmnm ‘ Low. Asmrm - Lamm IMPCMAM. 

Depth from ground surface Depth from ground surface 

to bedrock (m) (if present]: m ‘0 water table (m) (ifpresent): l-IM‘ 

Depth of water ingress: m Rook type (i! present): 171mm exuuwegc‘p
] 

Date and time of excavation: Date and time of examination: rm. 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour“" Preferential 

of P/T Texture 8. dilatancy‘" Structure Compactness flowpaths 
Test* Classification" 

0.1 m run-1. — 31.21249»; M“ .1 IV” 7 r . :2 _ — 

-u g = 

0-2 [Tl ‘: In“ (“‘1 “A” £24m wisfir‘v-nfi (“ma “‘0“ Eran“. 25),." 
mum a; 03 m in 1mm» _ ________ 

CLR‘I Ha IL.uu=/~ mmuu .1 r r _. . 
L32. 0.4m "Home“ MAW— ‘71 r6 an.“ 

0.5m m Mama 
“‘6’" : 5mm: $2733: 
0-7 m :1 66.1%] Nu BaA‘N‘I GW‘MI I “F, Lfauw 
0.8 m E ”BTU.“ HAM-V6 BMHN ”3"" EV‘WMW' 

0.9 m 

1% S_ __ _ __L _ _ _ 1mm. 54:@:“*°_W;.3_ _ ___ _. # — — 

1.2 m :1 
1.13m |_—_l 
1.4m :1 
1.5 m 

mm 1:! 
1.7 m :l 
1.8 m [:I 
1.9 m 1:] 
2.0 m I: 
2.1 m I: 
2.2 m 1:! 
2.3 m 

2.4 m :1 
2.5m :l 
2.6m [: 
2.7 m E 
28 m |:| 
2.9m |:] 
3.0 rn 

///// ///// // // /// /l/\ ”’ ' ”’ ’ ”KAN o; HaLE- 

Likely T Value: :1 Name: mm 0! percomiomest hales should be indicated on log above‘ (Enter P m at dents as appropriate). 
" See Appendix E (a! BS 5930 classification. “' 3 samples (0 be tested hr each horimn and results should be entered above In! each homo". "" All signs of mowing shcuId he recovded.
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3.2 Trial Hole (should be a minimum of 2.1m deep (am for regionally important aquifers» 

To avoid any accidental damage, atrial hole assessment or percolation tests should not be undertaken ‘ 

In areas. which are at or adjacent to signlticant sites (e.g. NHAs. SACs. SPAS, and/or Archaeological 
etc"), wlthout prlor advice from National Parks and Wildlife Service or the Heritage Service. 

Depth 0f trial hole (In): WIM- wuss/mam“ - Low Aauifmv Lemur: ’MPalUAN'I. 

Depth from ground surface Depth from ground surface 
to bedrock (m) (Km-um): > I - rm 

7 
to water table (m) (n presem): I ‘ 3M 

Depth ofwateringress: 1.4.01. Rocktypemmemu:| Na~f Emwmmn
| 

Date and time of excavation: 21—H-2au Date and time of examination: pm 

Depth Soil/Subsoil Plasticity and Soil Density/ Colour‘"' Preferential 

of P/T Texture 8. dilatancy‘" Structure Compacmess flowpaMs ‘ 

Test‘ Classification“
‘ 

0.1 m Toam'L- «rm/mu {Lauvtczx 1. l 

02 m I:' 4.1:”- n.u..« 7 “H“ ‘ 

.' ‘ . i n "A _ _ ‘ 

03 m :I Sta-“11 n1 uh" I 
2:3: 

I h « (Luna FILAHLE QMWN ————— 1 

0.4 m <7 P 

0.5 m :l b 1 Tuna 
"-4 IL float-A 

33% . m 

0.8 m i: ““1 “W" 5"“ 12:: we 6w 
0.9 m E 
1.2:: CI: H-‘A‘uza 

1I§:{:1_ _ _ _ _q _ _ _ _ _WQ':m_:i£L‘i4i“:*’Ei _ _ _. ______ 
1.4m E 
1.5 m / / // /// // ; 
1.6m :| 139m 9; Hot! 

1.7m :1 
mm :1 
1.9m \:l 
2.0m l:] 
2.1 m |:| 
2.2m I: 
2.3m E 
am I: 
2.5m |:l 
2.6m [:1 
2.7m [:1 
2.8 m L: 
2.9 m :1 
3.0m 

/// z / 1///// /; 

Likely T value: :1 Non: ‘DIulh ul pevcolallon (est holes shauld he maimed on log above. (Ema. P or T m depls is nppmpvime), - See Appendix E {oi as 5930 classification. 
3 sampncs to be mm «m each horizon and mm shnuld be amend lbove lov each Horizon. “" All signs 9! mowing should be rscmded.
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3‘2 Trlal Hole (should be a minimum of 2.1m deep (3m for regionally importam aquiters» 

To avoid any accidental damage. a trial hole assessment or percolation tests should not be undertaken 
in areas, which are at or adjacem to slgnlflcant sites (6.9. NHAs. SACs, SPAS. and/or Archaeological 
etc.), without prior advice from National Parks and Wlldlife Service or the Heritage Servlce. 

Depth of trial hole (m) 

Depth from ground surface 
to bedrock (rn) Mpvesem). 

Depth of water ingress: 

\luLnE/lhfll‘u'l‘l— Low. 

Depth from ground surface _ 
to water table (m) at present): '7 I-Sn. 

Rock type m pvmm)‘ no as a" {can 7:11; a. 

Aauwku— Lamu mmmaw. 

Date and ‘ime of excavation: Date and time of examination: 20 - II —2o/s 

Depth Soil/Subsoil 
of P/T Texture 8. 

Test' Classification" 

Plasticity and 
.n dilatancy 

Soil 
Structure 

Density/ 
Compactness 

Colourm' Preferential 
flowpaths 

0.1m 1:] Tame“.- 

0.2 m 1:] wanna (“a 
0.3 m 

2 1mm“ 
mum-wan 
buA'liv-i‘l (Anna Pain. In: Kiowa 

(1.5t u 1: ‘ 

Bio»..— 

0.4 m 1 I'. 
0.5 111 

Vat-1 hum: 
0.5 m :l S: n . 

0.7 m I: 
0.3 m I— 7 

0'! Mama: 
lawn-.4 
AMA-1:." 4mm!“ Loo-1% ‘1iuuu 

Run-«4 
N...“ Ghana. 

0.9m |:| 
1.0m

‘ 

1.1 m ‘_J 
1,2 rn 

1.3m ‘:] rut-«u a: 
Hm I: "mm 
1.5m 

fifavclh' 
JANB 

a 7M“: 
9 m law- 
D-‘tAnn-a 1 

‘Mflubak L‘s-=46 L‘AK'I 
mm.“ Nani EvmhuT . 

1.6m [:1 
1.7m |:1 
1.8m

v 
1.9m :] 
2.0m :1 
2.1m 1:] 
22m :1 
am [:1 
2.4m t:| 
2.5m r‘ 
2.6m 1:] 
2.7m [: 

’ [BA-if or Hue. /r/ Ir I/// / 

VJ 
Likely T value: um: 'Dunlh at pwcohlinn test holes should be Smficaled on 109 above. (Emu P 57 1' a! dents as appropnna). 

" Sal Appcndix E lo! 35 5930 classmoanon. 

3 samples to be tested for each horizon and results should be entered above tar each Halimn. 

All svgnl 0! morning should be recordsd.



Jib/(.2 Hm Fool)! Emma [n.MmMHAM, 72m HM: Ht 14-. 

5.2 Trial Huh (should be a minimum of 2.1m deep (3m for regionally important aquifers» 

To avoid any accidemal damage. a trial hole assessment or percolatlon tests should not be undertaken 
in areas, which are at or adjacent to significam sites (5.9. NHAs, SACs. SPAS, and/or Archaeological 
etc.), without prior advice from Natlonal Parks and Wildlife Service or the Heritage Service. 

Depth of trial hole (m): 

Depfh from ground surface 
to bedrock (n1) (ifmsent): 

Depth of water ingress: "$35M, Rock type at mun»; I Name €~ Lu W mm 

Date and time of excavafion: 

Depth Soil/Subsoil 
of P/T Texture 8. 

Test‘ Classification" 

\lamuAu‘Li H - Lo 3»: Acuirea— Lam“ [mm-mu. 

Depth from ground surface 

Plastlcity and 
diIatancy'" 

to water table (m) m mum): 

Soil 
Structure 

Densi‘y/ 
Compactness 

Date and time of examination: 

Colourm' Preferential 
flowpaths 

0.1 m Tum.» - 

0.2 m [:1 Jim. 4.“. 
mm at 0.3 m 

‘« 1mm.“ 
“lunar-.4 
a. uni." 

run; n 
(than) human cm...“ 

Anal” 1. 
'JI-rm 

22:? 0'4'" V P' annuvan: 
0'5 m JILT. 
0.6 m 

I TNM‘BI 
h“... nan.»- 
b. u-rr-n mum.“ n. Lca;£ ins“.- 

Nita-.14 

0.7 m 

0.8 m 

0.9 77] Her: grunt” 
1.0 m [:1 am . 

1.1 m 
1.2 rn 

1.8m: "1111l 

bfikmu 
n" 
Nu 

1.4m|:]_____L._-_J 
1.5 m 

luau. 

\I-IAu'rL 4 

rm 

gun a 4.5 V‘o-‘AJ 

find 
“my“. 

3.-__. 

Hm; sunny 

1.6 rn 

1.7 m :3 
1.3 m :1 
1.9 m :1 
2.0 m E 
2.1 m 5:] 
2.2 m E! 
2.3 m

‘ 

2.4 m 

2.5 m [:1 
2.6 m :1 
2.7 m E 
2.8 m I: 
2.9 m I: 
3.0 m 

’Rws v.‘ Hole"
’ // 

Likely T value: E Nam mom cl percolation us! mm mm be mounted on log than. (Enter P at T at Gents as «manual " Sun Apmnx E In! as 5930 cleanse-nan, 
"’ 3 SWt to DI (““4 '6' Oath horizon ind Iesufls should be Inlet-d 66mm to: each roman. 
~~~ AI ugnl o1 molding should be rammed.



 



Proposal for a wastewater Drip Irrigation 
System pilot project for Silver Hill Foods, 

Emyvale, Co. Monaghan 

Date: 16/01/2018 

Silver Hill Foods project plan for a drip irrigation pilot project installation in conjunction with 
Ash Envi ronmenta I 
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Introduction 

General Introduction 
A proposal for a phased implementation of plans for an alternative method of discharging the 
treated factory production effluent sub-surface to  grounds bordering the facility was 
requested by the EPA representatives from Silver Hill Foods a t  a meeting held on 1'' 
September 2017. 

The meeting included a presentation on the Geoflow drip distribution (irrigation) system by 
Ash Environmental Technologies which is proposed to  be used on the lands adjoining the 
Silver Hill Foods processing facility a t  Emyvale, Co. Monaghan. The meeting included a 
discussion on the Hydrogeological Assessment of the proposed drip system report prepared 
by Geosyntec consultants. 

Summary Findings from the Geosyntec report 
The proposed drip distribution system will be regarded by the EPA as an indirect discharge to  
groundwater. Overall the hydrogeological report found that the drip proposal is expected to 
be compliant with groundwater regulations. The discharge is not expected to  have an impact 
on groundwater or local surface waters, provided application rates are monitored and 
controlled. 

However, referring to  the infiltration capacity of the soil, the report noted that it is important 
that the rate of application of effluent to  the soil does not exceed the rate that groundwater 
is able to  drain from the till into the underlying limestone aquifer. This is t o  avoid any adverse 
impact on nearby receptors such as groundwater abstraction wells or surface water courses. 

Request for a phased Approach and Initial Pilot Scale Installation 
The representatives from the EPA were generally satisfied with the drip proposal following 
the presentation and subsequent discussions. However, uncertainty remained over the 
feasibility and operational aspects of a drip system on site due to  the lack of Irish experience 
with drip systems and the site challenges raised in the Geosyntec hydrogeological 
assessment. Specific concerns identified were to  avoid hydraulic issues that could cause 
adverse impacts on nearby receptors. 

As a result the EPA representatives requested that Silver Hill Foods propose a phased 
approach starting with a pilot scale installation. 

In addition the pilot project should: 
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1. Take account of the site challenges and the risks identified in the Geosyntec report 
2. Establish infiltration rates for different soil types and conditions on the site 
3. Present a proposal on this basis to  the EPA 
4. Prove the suggested infiltration rates during a phased installation 

Pilot Project Proposal Plan 

Location 

An area of ground has been selected by Silver Hill Foods to  carry out this Pilot Project. The 
decision on selecting this area of ground was based on the concept that it should ideally 
include all the site challenges that the full project would meet as well as the ranges in soil 
permeability likely to  be encountered in the full scale project. 

We believe the area of ground we have selected to  carry out the pilot project represents the 
following: 

1. It is large enough to  be a representative of al l  the areas and challenges of the site to  
be utilised during full scale operation 

2. It is large enough to  allow assessment of the most conservative application rate 
envisaged 

3. I t  is a good representative of the ranges in soil permeability of the full site. 

The location we have selected to  carry out this pilot project can be seen in both Fig. 1 and 
Fig. 2 below. In Fig.1 the area of ground is highlighted as Area 4 just slightly north of the 
processing facility. It is also in quite close proximity to  our current discharge point which I 
have marked in Fig. 1 as SW1. 

Fig.2 below is a map of the site and surrounding land sourced from Ordnance Survey Ireland. 
The selected area for the pilot project can once more be seen again just north of the current 
processing facility. It is marked on the map as 4. This area covers approximately 4 acres which 
equates to  16,184 metres squared. 
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i - 
Fig. 1: Aerial photograph of site with surrounding grounds (Area 4 has been selected to carry 
out this pilot project) 

Fig.2: OS1 map  of wi th  surrounding land. 
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A site visit t o  the lands proposed for the full drip distribution project has already been made 
by the Meath based soils consultant Euro-geologist Dr. Robert (Robbie) Meehan. Robbie has 
extensive knowledge of the geology of the soils in Monaghan and from his knowledge and 
auguring of the soils he was able to  identify significant pockets of land that should be capable 
of assimilating higher loading rates of water than initially envisaged. 
As a result and subject to  further investigation, these pockets of more permeable soils should 
be capable of absorbing much of the anticipated future flows from the factory. This may 
mean that a smaller area of the total lands than previously envisaged may now be required 
for the full scale drip project. 
One of these more permeable pockets of soil is located in Area 4 were we have selected to  
carry out this Pilot Project. 
The previously envisaged application rate was uniform 3 litres/metre squared for the entire 
site. This application rate could very easily be increased in the pockets identified by Robbie 
Meehan. 

Duration of the Pilot Project: 
I t  is proposed to  commence the Pilot Project as soon as possible to  allow sufficient time for 
project evaluation. Due to  a limited window of time for dry weather installation of a drip 
system a few months delay can miss the dry soils necessary for mole ploughing and result in 
the loss of a further year before the installation can occur. Therefore we would be hoping to  
carry out the installation phase of the pilot project during the summer months of this year 
2018. 

Between now and planned installation a number of studies will be carried out: 

A topographical survey of the area must be prepared to  identify site contours, 
dimensions and features. This is required by Geoflow the suppliers of the irrigation 
piping. 
A further site assessment will be required to  split the identified area into multiple 
zones based on contour, soil profile and soil texture. The aim of this is to  propose 
suitable application rates to  each zone. This assessment will be carried out by Dr 
Robbie Meehan along with expert Dr Jerry Tyler consultant soil scientist from the US. 
Photograph the site and record wet conditions and wet areas as a baseline for the 
final assessment of the pilot project. 

We believe the pilot project should las t  approximately 18 months. This would really give us a 
good representation/understanding/clarity of suitable application rates throughout both wet 
and dry seasons. 
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Project Monitoring: 

Throughout this 18 month Pilot project an intense monitoring period will be required. 
Regular visual inspection and monitoring by Silver Hill Foods with fortnightly monitoring by 
Ash Environmental Technologies is envisaged. The following are areas which we feel will have 
to  be closely watched: 

1. Groundwater monitoring well(s) 
2. Remote monitoring alarm system on pumping systems 
3. Site inspections, visual hydraulic evaluation -frequency to  be decided. 
4. Sampling of groundwater, surface waters. 
5. Rainfall data and weather events to  be logged and included in reporting 
6. Effluent sample data to  be available and recorded daily 
7. Any issues to  be notified immediately to  interested parties and recorded together 

with any corrective action 
8. Ongoing inspection to be recorded and available to  interested parties 
9. Any changes to  design parameters such as dosing volumes of water to particular 

zones must be noted and recorded. 
10. Any system maintenance carried out should be recorded 

Pilot Project Measurable Targets: 

Suggested targets to  be met include: 

0 Compliance with Groundwater regulations. 
0 No significant impact on groundwater quality in the three abstraction wells currently 

used by Silver Hill Foods 
No Significant impact on local surface waters. 0 
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