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1.0 Introduction 

1.1 General 

Eunomia Research & Consulting Ltd (Eunomia), with detailed technical input from Peter 
Brett Associates LLP (PBA), was commissioned by the Department of Infrastructure of 
the Isle of Man Government (IoMG) to undertake a review of geo-environmental 
information to help the IoMG understand and prioritise its obligations in respect of the 
environmental management of the landfill sites on the island. 

There are 14 landfill sites on the Isle of Man, four of which are active whilst the 
remaining ten are closed. A planning application for a development of a fully engineered 
strategic landfill site at Kerrowdhoo, near Bride in the north of the island, was subject to 
a public inquiry in 1992 but this was refused. 

As part of the Eunomia Landfill Monitoring Scoping Report dated 3rd June 2016, the sites 
were categorised based upon the known status of the sites and assumed level of risk. 
Table 1 below provides a summary of such: 

Table 1: Isle of Man Landfill Sites - Initial Categorisation 

Site Type of Issue / Level 
of Risk 

Action Required Categ-
ory 

Stony Mountain Not publically owned No action required 0 

Ballacallow 1 

Ballacallow 2 

Ballacallow 3 

Bowl/Pulrose 

Port St Mary 

No currently known 
problems 

Light touch monitoring 1 

Kewaigue 

Middle River 

Turkeylands (New 
& Old) 

Wrights Pit North 

Wrights Pit East 

Existing / potential 
problems identified 
that may require 
action. 

Risk based monitoring and 
remedial action where 
appropriate. 

2 

Raggatt Existing problems 
identified that require 

Comprehensive review of 
issues, monitoring strategy and 

3 



 

remedial action.  remedial action as appropriate. 

 

Seven of the sites, including one active site, are operated by the IoMG, with the other 
sites operated by a mixture of private companies and public bodies. The age of the sites 
vary with the oldest sites having been opened in the 1940s, whilst the most recent site 
was opened in 2004. The closed sites historically accepted a range of waste from 
household, through to commercial & industrial and ‘problematic’ wastes, such as 
asbestos. The four active sites currently receive a mixture of problematic waste, inert 
waste and incinerator bottom ash (IBA) from the island’s energy from waste (EfW) plant, 
which opened in 2004. 

All the sites are operated on a ‘dilute and disperse’ basis, with leachate being diluted by 
rainwater and dispersed into the surrounding environment through the ground. It is 
understood that a degree of monitoring currently takes place at the Raggatt,  Wright Pit 
East, Wrights Pit North, and Turkeylands Old and New quarries.  

It is understood that the IoMG has identified potential issues at a number of its historical 
landfill facilities, including uncontrolled discharges of hydrocarbons, including PAHs, 
metal contamination and PCBs.  Details of the regulatory regime against which IOMG 
DEFA is assessing the discharge of specific contaminants to the fresh, marine and ground 
water environments is not yet available.   

Eunomia’s Report “Isle of Man Landfill Monitoring – Scoping Report for the Isle of Man 
Government” dated 3rd June 2015 identified a means to develop and implement 
monitoring strategies for the sites and, where appropriate, provide advice on remedial 
action. As such, in order to address the issues identified, the next steps for each site are 
to ultimately: 

1) Develop a Monitoring Strategy that when implemented will allow a full 
understanding of the risks and issues associated with the sites; 

2) Implement the Monitoring Plan involving the installation of additional monitoring 
points alongside existing points, sampling, testing and analysis; 

3) Monitoring Strategy and Plan Refinement in order to quantify any specific areas 
of risk that require further work; and 

4) Develop a Remediation Strategy and Plan if required depending on the above. 

The first step, and fundamental to understanding the issues and devising monitoring 
strategies, is a review of existing information for each of the sites. In this context, it is 
important to recognise that some work has already been undertaken by others, 
particularly in respect of the Raggatt facility. This report does not seek to replicate this, 
but rather provide a review of such work and, where any data gaps are identified 
recommendations are made for additional studies should it be fundamental to 
determining a suitable monitoring strategy for the site. 
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1.2 Background to Raggatt Landfill 

The Raggatt Landfill site is a closed landfill site located to the south of the town of Peel 
on the west coast of the Isle of Man. The landfill is located in a former quarry and was 
landfilled between 1986 and 1990. The landfill is now restored but is not formally 
capped or lined and hence functions on a ‘dilute and disperse’ basis.  

The landfill received up to 300,000 tonnes of mixed wastes including soil, hardcore, 
commercial and domestic waste. The landfill has a basal drainage system which 
discharges to a collection tank located near the site entrance. The site produces 
considerable quantities of leachate which have to be pumped from the collection tank 
on a daily basis. This leachate is tankered away and disposed of untreated into Peel 
Harbour via a nearby drain. 

In 2009, concentrations of up to 0.154 ng/l of poly chlorinated biphenyls (PCBs) were 
detected in the Raggatt Landfill leachate during monitoring undertaken at the site by 
Hyder (now Arcadis) and concern has been expressed by IoMG about the adverse effects 
these and other contaminants could have on the marine environment of the harbour 
and beyond where leachate is disposed of on a daily basis. 

More recently (2016) concentrations of poly aromatic hydrocarbons (PAHs) up to a 
maximum  0.2079 µg/l  and PCBs (at 0.05 ng/l) have been detected in a single sample of 
surface waters downstream of the landfill. The landfill is thought to be the source of 
these compounds. 

In December 2015, samples of the leachate were tested for PCBs with concentrations 
between 0.62 and 2.30 ng/l being recorded. Further sampling in August 2016 indicated a 
concentration of PCBs in the leachate of 0.27 ng/l.  

Several tanker trips are required in a day to fully empty the leachate collection tank. 
During this process, suspended particles in the leachate settle out and accumulate as a 
sludge at the bottom of the road tanker. This sludge is pumped out at the end of the day. 
A sample of the sludge was taken in August 2016 and was found to contain 11.6 ug/kg of 
PCBs. 

In addition to the issue relating to PAHs and PCBs, there are also wider issues associated 
with managing the quantity of leachate being generated and the cost of disposing of it. 

It is important for IoMG to understand the impact on water quality associated with the 
addition of circa 23m3 of leachate per day into Peel Harbour, as this will help inform the 
monitoring strategy and remedial action plan. 

To inform this, the relative contribution from the respective known sources of pollution 
in Peel Harbour needs to be established. These relative contributions should be broken 
down by their different types, with the awareness that PCBs are a particular concern in 
respect of the landfill site. Once the relative contributions are known, it will then be 
possible to identify the extent to which the contribution from leachate may lead to wider 
impacts on interests such as: 

1) Commercial fisheries – both fishing and aquaculture; and 



 

2) Local economic interests – notably tourism, accounting for the negative publicity 
that may arise from potential wider public awareness that PCBs are being 
released. 

It will also be important to consider regulatory limits that may be breached, such as 
those included within the revised Bathing Water Directive, and any associated financial 
penalties that may accrue as a result. In addition, other international agreements, or 
conventions that may also lead to infringement actions or at the least reputational 
challenges, should be considered, and the possibility highlighted if relevant. These will 
include the Stockholm Convention, which has a goal of environmentally sound 
management (ESM) of PCBs by 2028. 

1.3 Scope of Works 

This report presents the findings of an initial review of the history, geological and 
environmental conditions relating to the Raggatt Landfill Site, near Peel on the west 
coast of the Isle of Man.  

The report provides commentary on the existing leachate, groundwater and surface 
water monitoring strategy and provides recommendations to develop the strategy to 
assess a wider range of potential contaminants, such that an appropriate level of data 
can be obtained to inform the risk assessment process, and ultimately develop a 
remediation strategy and plan. This report therefore provides a commentary on the 
recommended scope of further monitoring needed to inform such decision making.    

The proposed monitoring programme represents the first stage of a risk assessment 
process. In the longer term it is intended that data gathered in this way will be used to 
inform risk assessments addressing risks both to the local environment and to the 
marine environment in Peel Harbour where leachate is currently disposed of. 

Attention is drawn to the Guidance Note in Section 10.0 which provides advice for 
readers of this report. 

2.0 Sources of Information 

2.1 General 

This report has been informed by data made available by IoMG in relation to their 
landfill sites. The level of data provided has varied from site to site, with relatively 
comprehensive data received for some sites, whilst data for the majority of sites was 
limited to basic site plans.  

In compiling this report, the following sources of information about the Raggatt Landfill, 
all of which were supplied by IoMG, have been relied upon. 
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2.2 Reports 

 SLR Consulting Ltd. Annual Monitoring Review Report. Jan 2015 SLR Ref: 406-
00189-00078. 

 SLR Consulting Ltd. Leachate Management Options. Oct 2015 SLR Ref: 424-
00189.00089. 

 DEFA Certificates of Analysis for Leachate samples. Nov 2015. 

 DEFA Government Laboratory Certificates of Analysis for Water Borehole 
samples. Dec 2015. 

 Fugro Limited. Analysis of Isle of Man Leachate Samples. Dec 2015 Report 
Number: J/3/22/2970-2. 

 Arcadis Consulting UK Ltd. Raggatt Landfill Leachate. Long Term Disposal 
Considerations. Apr 2016. 

 Fugro Limited. Analysis of Water Samples. Feb 2016 Report Number: 160483. 

 STL. Leachate Quality from the Raggatt Landfill (22nd October 1999) Report 
Number TH/7102/1999 issue 1. 

2.3 Drawings 

 SLR Consulting Ltd. Cross-Sections Through the Site Drawing No B1 dated Jul 
2000 

 SLR Consulting Ltd. Groundwater Potentiometric Surface (on 14/02/2000) 
Drawing No 4 Jul. 2000 

 Aerial Photographs 

 Unknown source: aerial photographs of the site and locality dated 1964 – 
2001. 

2.4 Emails 

 email chain 7 April 2015 to 7 May 2015 between DOI and  SLR regarding  PCBs 
in the Raggatt Leachate. 

 email chain 17 February 2016 to 24 February 2016 between DEFA and DOI  
regarding PCB & PAH  analysis of  surface waters in the vicinity of the Raggatt 
and Raggatt leachate. 

3.0 Site Location, History and Development 

3.1 General 

The following extract is a summary taken from the SLR Report 406-00189-00078 Raggatt 
Landfill Annual Monitoring Review. 



 

3.2 Site Location 

The site is located about 1km south of Peel on the west coast of the Isle of Man. The site 
is centred on National Grid Reference SC 242 828. See Figure 1.  

The village of Patrick lies 800m to the south of the site and a small settlement ‘The 
Raggatt’ is located about 100m to the east of the south east corner of the landfill. The 
IOMG does not own the  land upon which the landfill site was developed. The former 
quarry was leased for landfilling in 1986. The land owner   manages the restored landfill  
as a nature reserve, but the  the Isle of Man Government retains, through the terms of 
its 1986 lease, responsibility and liability for the environmental management of the site. 

The A27 road passes to the north and east of the site. An unclassified minor lane follows 
the northern boundary of the site. The River Neb lies about 50m to the north east of the 
site. To the west of the site the topography rises gradually and then more steeply to 
Corrins Hill at a maximum elevation of 148m Above Ordnance Datum (mAOD). 

The site covers an area of about 3.8 hectares (Ha) and has been developed within an 
abandoned clay quarry where extracted clay and shale/mudstone were used for brick 
manufacture. 

3.3 Site History and Development 

The site’s preparation/development history is as follows: 

 prior to landfilling, the quarry was approximately 10 to 15m deep; 

 the base of the quarry generally fell to the east/north east; 

 landfill operations took place between August 1986 and September 1990. 
Wastes were deposited in three long, east-west oriented cells;  

 waste types deposited in the Raggatt Landfill included Soil & Hardcore 
(~37%), Domestic Waste (~36%), Mixed Load (~27%), Paper and Card 
(~0.33%), Grass & Trimmings (~0.02%). 

 the void created by the quarry has not been entirely filled and a track and 
concrete drain form the base of a narrow valley on the eastern side of the 
site; 

 prior to the placement of the waste a drainage system was placed at the base 
of the cells. The drainage system ultimately discharges into an underground 
leachate collection tank located at the roadside by the site entrance; 

 the base of the site falls to the east/north east and a leachate drainage 
system has been placed at the quarry base to collect groundwater that enters 
the landfill and leachate that is generated from the waste. This effectively 
results in hydraulic containment for the western, northern and southern site 
boundaries, thereby preventing leachate escaping in these directions (SLR 
conclusion – not tested by as part of this project); 

 the landfill is unlined and groundwater is in direct continuity with the landfill 
waste. As groundwater flows into the site it reduces the leachate strength by 
dilution, the principle of ‘dilute and attenuate’; 
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 since the closure of the site, leachate has been regularly removed from the 
collection tank by road tanker. The tank was inspected in 1994 and found to 
be in good condition; and 

 a total of 40 No. gas venting wells have been installed within the landfill 
waste, in order to passively vent landfill gas from the site. 

4.0 Environmental Setting 

4.1 General 

The following extract is a summary taken from the SLR Report 406-00189-00078 Raggatt 
Landfill Annual Monitoring Review. 

4.2 Geology 

The site and its environs are immediately underlain by glacial sands and gravels of 
Recent and Pleistocene age. To the north east of the site recent alluvium associated with 
the valley of the River Neb is present. Beneath any recent deposits that are present, 
predominantly clay, shales, mudstones and slate of the Cambrian Manx Slate Series are 
present. The head of the slate is often weathered to a soft grey to brown clay or grey 
shale and mudstone becoming moderately strong grey shale, mudstone and slate with 
depth.  

The Manx Slate Series are intensely folded and a fault is shown trending south south-
west to north north-east, crossing the site. 

4.3 Hydrogeology 

In respect of Hydrogeology and using the UK Environment Agency aquifer classification 
the following formations are recognised: 

Table 2: Summary of Raggatt Site Hydrogeology 

Geological Unit Groundwater Classification and Setting 

River Gravels, Glacial Sand & 
Gravel 

Groundwater from these units can be locally important, 
specifically when in hydraulic continuity with 
watercourses. Generally only support locally important 
abstractions. Variably porous / permeable. Intergranular 
flow mechanisms predominate.  

Aquifer Classification: Secondary (Minor) Aquifer 

Manx Slate Series 
Formations with negligible permeability. Only support 
very minor abstractions, if any. Very limited resources. 
Fracture flow predominates. 



 

Aquifer Classification: Unproductive (Non) Aquifer 

 

Groundwater levels have been monitored at perimeter boreholes and in May 2014 levels 
were found to vary from 38.18mAOD in BH7 located to the west of the site to 
18.41mAOD in BH1 to the north east. The potentiometric surface is higher in the west of 
the site and is shown to fall to the east which is consistent with the site’s topography. 

At the eastern side of the site, the direction of groundwater flow is to the north, towards 
the site entrance and the River Neb, which is in hydraulic connection with the shallow 
groundwater system. 

4.4 Hydrology 

The River Neb flowing in a south-east to north west direction passes about 50m north 
east of the site. 

Surface water run-off from adjacent land and incident rainfall onto the site is intercepted 
by a network of drainage ditches which drain to a ditch to the north of the A27 which 
ultimately flows into the River Neb. 

5.0 Existing Monitoring Strategy 

5.1 Monitoring Infrastructure 

Monitoring of groundwater and leachate quality at the Raggatt Landfill has been 
undertaken annually since 2002 but only for a limited list of determinands via a network 
of groundwater and leachate monitoring wells located on and around the site (See 
Figure 2).  

In total there are thirteen monitoring wells although only five groundwater and one 
leachate well are actually routinely sampled and tested, with a single sample taken on an 
annual basis. 

Historical monitoring of surface water quality both up and down stream of the River Neb 
was undertaken during the operational period of the landfill but was not continued 
beyond completion of landfill operations. 

5.2 Water Monitoring Determinands 

The list of routine determinands that have been tested for historically included a limited 
suite of basic water quality parameters, as follows: 

Table 3: Routine analytical determinands for Raggatt Landfill 

Suite Determinands 
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Trace metals cadmium, chromium, copper, iron, lead, manganese, nickel and zinc 

Major cations calcium, magnesium, sodium, potassium 

Major anions chloride, nitrate, nitrite, phosphate, sulphate 

Water quality 
pH, conductivity, ammonium, dissolved oxygen, total, organic 
carbon 

Routine testing for trace contaminants, hazardous substances and in particular organic 
contaminants such as hydrocarbons, solvents, PCBs, poly aromatic hydrocarbons (PAHs), 
pesticides etc. has not been undertaken, although a ‘one-off’ analysis was undertaken in 
2009 for an extended range of contaminants. 

5.3 Summary of Results of Groundwater and Surface Water 
Monitoring 

The SLR Report 406-00189-00078 Raggatt Landfill 2015 Annual Monitoring Review is 
summarised below: 

 During the review period concentrations of chloride ranged between 
53.6mg/l (BH4) and 95.4mg/l (BH1); SLR have in the absence of a site licence 
criteria compared the data to the UK drinking water standard (DWS) of 
250mg/l which was not exceeded during the period of monitoring. The data 
indicates that chloride concentrations are comparable around the site; 

 BH1 historically recorded sporadic elevated chloride concentrations in 
comparison to the rest of the boreholes, with concentrations regularly 
ranging from c.100mg/l to greater than 400mg/l. It is however noted that 
concentrations in the last two years have been significantly reduced and 
comparable to other boreholes around the site. This variability is considered 
inconsistent with a leachate source. It is also noted that concentrations in the 
other down-gradient borehole (BH2) remained below background 
concentrations (as recorded in BH7 and BH9). It is likely that the works that 
have been carried out around the leachate tank area, including vegetation 
clearance, soils excavation and regrading, and the uncovering of two buried 
manholes and a drain will have contributed to the improvement in 
management of potentially contaminated water run-off in the area; 

 Concentrations of ammonium observed during the review period ranged 
between <0.01mg/l (BH9) and 4.22mg/l (BH1). The DWS of 0.39mg/l has been 
exceeded within BH1 only; 

 The ammonium recorded in BH1 (4.22mg/l) is an increase on 2013 but 
remains well below the historic maximum of 74.8mg/l recorded in November 
2012. This may indicate a possible improvement as a result of the works 
carried out but also that a minor impact is still being felt; 

 Concentrations of sodium and potassium recorded a similar pattern with 
concentrations increasing slightly on those recorded in 2013 but remaining 



 

well below the historic elevated concentrations and comparable to 
background groundwater quality; 

 Overall groundwater quality down-gradient of the site is broadly comparable 
to that upgradient of the site. The highest concentrations of most 
determinands continue to be recorded in BH1. Although concentrations in 
this borehole are slightly higher than recorded in 2013 they remain well 
below the elevated concentrations recorded in previous years. This overall 
improvement may be a result of the groundworks carried out around the 
leachate tank; and 

 Elevated concentrations of manganese and iron recorded in Borehole 7 
indicate naturally elevated concentrations up gradient of the site. 

The SLR report recognises that since the landfill operated on a dilute and disperse 
principle that not all leachate generated within the landfill would be captured by the 
leachate drainage system and that as a consequence the shallow groundwater in the 
immediate vicinity of the site may be impacted by leachate.  

Historical monitoring of the River Neb up and down stream of the Raggatt Landfill did 
not indicate any deterioration in water quality during the operational period of the 
landfill. No further monitoring has been done since completion of landfill operations. 

5.4 Leachate Monitoring 

The SLR Report 406-00189-00078 Raggatt Landfill 2015 Annual Monitoring Review is 
summarised below: 

 The leachate level recorded in May 2014 at Borehole A was 26.76mOD which 
was marginally higher than recorded in 2013 but comparable to the long-
term trend which typically ranges between 25.5mOD and 27mOD; 

 The concentrations of leachate monitored are representative of a weak 
leachate with most determinands recorded below their respective drinking 
water standards (DWS)  

 Concentrations recorded in borehole A are generally comparable to previous 
monitoring with most determinands recording a slight declining trend, 
indicative of an ageing and weakening waste source; and 

 Comparison of leachate concentrations to background groundwater 
concentrations indicates that the only determinands to be significantly 
greater than within the background groundwater are potassium and iron. The 
results indicate that the concentrations of chloride, sodium, sulphate, 
magnesium and manganese within the leachate are very low and dominated 
by the natural groundwater chemistry. 

5.5 PCB & PAH Monitoring 

In January 2016, IoMG were alerted to the fact that low concentrations of PCBs had been 
detected in 2009 in samples of leachate taken from the Raggatt site. This information 
was contained in a report prepared by Hyder (now Arcadis) at the time. The data is 
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contained in an Arcadis report ‘Raggatt Landfill Leachate – Long Term Disposal 
Considerations’ re-issued to correct a data units error in April 2016. 

Subsequently an investigation was undertaken by the IoM Government Laboratory into 
both PCBs and PAHs in the vicinity of the Raggatt Landfill. 

PCBs were not detected in the River Neb upstream or downstream of the Raggatt 
Landfill. PCBs were also absent in a drainage channel near to the plantation entrance but 
were detected in low concentrations in a drainage channel near to the Glenfaba Bridge. 

Low concentrations of PAHs were detected in all of the samples taken from downstream 
of the landfill and from the drainage ditches. Based on the pattern observed, the 
Government Analyst concluded that the source of the PAHs in the river was probably the 
Raggatt landfill (email communication 24.02.16). 

6.0 Regulatory and Strategic Drivers 

6.1 Regulatory Requirements 

In assessing and devising an appropriate groundwater and leachate monitoring strategy 
it is essential that the strategy complies with both local Regulatory requirements and any 
other overarching IoMG strategic drivers such as government policy towards 
groundwater and surface water protection or commitments to, for example, 
international treaties such as the OSPAR Convention. We understand that the IoMG is 
working with the Department for Environment, Food and Agriculture (DEFA) to establish 
a framework of regulatory and strategic drivers for the management and disposal of 
leachate. This will provide a key step in the development of the long term monitoring 
strategy. 

In the UK, being part of the European Union (EU), much of the transposed groundwater 
protection legislation is driven by the Water Framework Directive (WFD) 2000/60/EC, 
the Groundwater Daughter Directive (GWDD) 2006/118/EC, the Landfill Directive (LFD) 
99/31/EC and other related statute. Regulation and enforcement is largely undertaken 
by the Environment Agency (EA) in England and Wales. In turn, the EA produce 
reasonably clear guidance on requirements for risk assessment, monitoring strategies, 
analytical methodologies and data interpretation and compliance.  

For example the UK position in respect of groundwater protection is clearly set out in the 
United Kingdom (UK) EA document ‘Groundwater protection: Principles and practice 
(GP3)’; Aug.13 v.1.1. The UK EA provide detailed guidance on ‘Hydrogeological Risk 
Assessments for Landfills’ (LFTGN01) and ‘Guidance on Monitoring Landfill Leachate, 
Groundwater and Surface Water’ (LFTGN02). 

Also of relevance in the context of the Raggatt site might be the detailed guidance on 
risk assessment for environmental permit application in relation to groundwater, 
leachate and surface water which is available from the UK EA to support the use of the 
EA H1 risk assessment software tool. 



 

In the UK, the Chemicals Investigation Programme (CIP2) was established by UKWIR in 
response to the requirements of the WFD. The research programme is a large national 
programme with effluent samples taken from over 600 locations. The programme seeks 
to determine a range of contaminants at various stages of the water cycle and assess the 
extent to which current water treatment processes remove those chemicals. Many of 
the contaminants of concern are emerging substances such as oestrogen mimics and 
pharmaceuticals, together with more traditional contaminants such as pesticides and 
herbicides. For some compounds analytical limits of detection derived from PNECs 
(Predicted No Effect Concentrations) are extremely low and represent significant 
challenges for the analytical laboratories undertaking the tests. 

6.2 Regulatory Drivers 

The development of the Raggatt landfill site pre-dated the requirement to obtain a site 
waste disposal licence, which was introduced by the Public Health Act in 1990. We 
understand that there are not therefore any site specific licence or other conditions 
which set out, for example, specific parameters to be monitored or the numbers or 
frequency of groundwater or leachate samples to be taken. 

The routine annual monitoring undertaken by SLR currently compares groundwater data 
with UK drinking water standards (DWS) and compares leachate quality test results to 
“background groundwater concentrations”. We understand that there are no site 
specific assessment criteria established as part of any licencing (or other) regime for the 
site. 

Subject to establishing what specific contaminants are present within the leachate, 
beyond those already identified by others, discussions with IoMG will ultimately need to 
be held to determine whether the site currently complies with existing IoM 
Environmental Legislation either in its operation or in the management of discharges 
from it – such as the disposal of untreated leachate to sea. Such discussions are 
therefore beyond the scope of this document. 

6.3 Strategic Drivers 

As indicated in the introduction to this section, much of the UK groundwater protection 
philosophy is driven by the EU, most notably the Water Framework Directive and 
Groundwater Daughter Directive but also other related directives and statute and by 
non-binding international conventions such as the 1992 OSPAR Convention for the 
protection of the marine environment of the Northeast Atlantic.  

Understanding the IoMG’s strategic position in relation to its desire to comply in whole 
or part with the prescriptions of, for example, the WFG or other EU statute or the 
Regulatory framework of the UK EA or to adopt a different Regulatory strategy is 
absolutely essential to facilitate the design of an appropriate monitoring strategy.  

Understanding the IoMG’s strategic position is particularly important when it comes to 
selecting both the analytical parameters to be determined and the appropriate limits of 
detection to be achieved. The candidate list of potential compounds of concern is long 
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and achieving very low limits of detection can be expensive (and in some cases, not 
possible). This report sets out what is considered to be an appropriate level of 
monitoring and range of determinands to enable an initial classification of leachate to be 
established such that the subsequent long term monitoring regime can then be 
established based upon an agreed data set of contaminants of concern. 

7.0 Monitoring Strategy – General 

Principals 

7.1 General 

This section sets out the general principles that we would expect to underpin a robust 
and defensible monitoring strategy. The proposed strategy would broadly equate to the 
Initial Characterisation Monitoring period referred to in the EA publication LFTGN02, 
although, given the unique circumstances at Raggatt there are some differences. 

At this stage further discussion will be required with IoMG and others to refine and 
agree the exact scope of works and long term monitoring strategy for the site. There are 
for example substantial cost considerations in determining the numbers of sample 
locations, frequency of sampling, which analytical parameters are selected for analysis 
and critically what limits of detection are required. Achieving low limits of detection to 
compare data to, for example, published Environmental Quality Standards (EQS) can be 
very costly and may not be achievable in a difficult matrix such as leachate. 

Cost estimates have been provided to illustrate the scale of costs that could apply to the 
analytical work. Whilst a suggested ‘core’ package (s.8.3) is of the order of £285 per 
sample, it is considered appropriate that additional analytical options are included as an 
initial screening exercise, which whilst adding significantly to the cost of analysis initially, 
will enable determination of the most appropriate parameters for longer term 
monitoring.  Similarly, selection of the numbers of monitoring points and frequency of 
sampling will have a significant impact on cost. The initial screening exercise and then 
long term monitoring programme must therefore be agreed with IoMG with an 
understanding of both budget and time constraints. 

In our initial recommendations we have assumed that there may be significant budget 
constraints and we have therefore set out a pragmatic strategy which seeks to establish 
a reasonable minimum level of data acquisition to allow an initial characterisation of the 
leachate to be made. 

We would also add that the strategy should be under constant review and be flexible 
such that the monitoring programme and analytical parameters can be varied as data is 
gathered and our understanding of the site’s hydrogeology and the make-up of the 
leachate improves. 



 

7.2 Location of Groundwater Monitoring Wells and Surface 
Water Monitoring Points 

The site has an established network of 13 No. monitoring wells (see Figure 2) which were 
drilled in 2000. Of these 10 No. comprise perimeter groundwater monitoring wells and 3 
No. comprise leachate monitoring wells – one BH located in each of the three east-west 
oriented landfill cells.  

There is also an underground leachate collection tank from which leachate is extracted 
on a daily basis. This tank provides a suitable location from which a leachate sample can 
be drawn which is representative of the leachate quality being discharged into the 
surface water drain and ultimately to Peel Harbour. 

We conclude that the existing network of groundwater monitoring wells should be 
adequate to inform a long term groundwater and leachate monitoring programme, 
though we do not rule out a requirement to install new boreholes in the future, 
particularly if any of the existing network have been damaged or blocked. This can only 
be ascertained by further site inspection and receipt of installation details for each of the 
wells should they be available for review. 

We suggest that in any event all of the boreholes are refurbished ahead of the 
implementation of the long term monitoring programme. Refurbishment should 
comprise repair or replacement of defective headworks and a thorough flushing of the 
boreholes to remove accumulated sediment and encourage recharge over the whole 
depth of the borehole response zone.  

In addition the leachate collection tank should be thoroughly cleaned and inspected for 
damage (it was apparently last inspected in 1994) and all accumulated sediment 
removed. Any such sediment could represent an enduring source of trace contaminants 
if allowed to remain in situ. 

In addition to the above, a number of surface water monitoring points will need to be 
established locally and in Peel Harbour and consideration made to sampling from the 
surface water drainage network to establish if additional sources may be contributing to 
an unacceptable discharge quality entering Peel Harbour. 

We note that in recent sampling (February 2016) a series of five surface water sampling 
points were established locally in the River Neb upstream and downstream of the site 
and in local drainage ditches. Subject to inspection, some or all of these would appear to 
be suitable as permanent long term surface water monitoring points. 

In respect of Peel Harbour, it is more difficult to determine appropriate sampling 
locations without a site inspection but the aim should be to establish permanent 
monitoring points upstream and downstream of all significant discharges into the 
harbour including the point at which leachate discharges into the marine environment. 
In other words, it would be important to determine and characterise all significant 
contaminant discharges into Peel Harbour if a meaningful assessment of the 
contribution of the Raggatt Leachate to the overall contaminant loading of Peel Harbour 
is to be made. 
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7.3 Screening Exercise, Sampling Frequency and Sampling 
Points 

Initially we propose a screening exercise is carried out taking leachate samples only from 
the leachate collection tank. This will allow a ‘chemical fingerprint’ of the leachate to be 
obtained which will identify the leachate’s characteristics and the key contaminants of 
concern. Once the leachate source has been adequately characterised, the monitoring 
programme would then be expanded to investigate whether and to what extent the 
surrounding groundwater (and surface water) has been impacted. With the exception of 
PAH and PCB analysis of nearby surface waters (see below), initial analysis will therefore 
focus solely on the ‘make up’ of the leachate in the collection tank. 

To characterise the leachate and identify key contaminants of concern, we suggest that a 
screening sample be taken from the leachate collection tank. Leachate in the collection 
tank represents the liquid which is actually discharged ultimately into Peel Harbour and 
it is reasonable to assume that it is representative of an ‘average’ leachate quality being 
generated by the landfill as it is collected by the basal drainage system. Initially 
therefore, we have not recommended that leachate samples should be taken from the 
three dedicated leachate collection wells (A, B & C), although they could be obtained for 
comparative purposes if required as part of the long term monitoring strategy to assist 
the development of a remedial strategy for the site. 

It is suggested that initially a regular quarterly (three monthly) leachate sampling regime 
is established from the leachate tank at Raggatt. In general we would advocate the 
collection of a minimum of 12 data sets to ensure data is reasonably representative of 
the medium being sampled. On this basis an initial monitoring period of three years 
would accrue, i.e. 4 samples per year for a period of three years. If this timescale is too 
long, the monitoring frequency could be increased to bimonthly or monthly which would 
reduce the initial monitoring period to two years or one year respectively, but 
maintaining a data set from a total of 12 samples.  

We would not advocate an initial screening period of less than one year. Similarly 
reducing the number of samples upon which decisions are taken also increases 
uncertainty. If there are significant cost constraints, then an absolute minimum of four 
quarterly samples could be taken although the significant uncertainty associated with 
such a small data set would have to be accepted. As a guide, the UK EA would normally 
accept 12 data sets as a reasonable minimum for Regulatory Purposes. 

We would not advocate comprehensive sampling and analysis of the surface waters in 
the vicinity of the Raggatt Landfill or in Peel Harbour as part of the screening exercise. 
That said, as PCBs and PAHs have been detected in the vicinity of the Raggatt Landfill 
and they can be determined at reasonable cost, it would be worthwhile testing for these 
parameters once the permanent surface water monitoring points have been agreed as 
part of the long term monitoring programme. 



 

7.4 Long Term Monitoring Programme 

Until the key contaminants of concern are determined with reasonable confidence in the 
Raggatt leachate, the precise determinands to be tested as part on any long term 
monitoring regime cannot be determined. 

As discussed above it is considered that the existing infrastructure at the Raggatt Landfill 
would (subject to physical inspection) be suitable for long term monitoring of 
groundwater and leachate conditions at the site. Subject to confirmation of 
contaminants of concern and an initial risk assessment of concentrations in relation to 
agreed regulatory drivers, the frequency of sampling should be not less than annually, 
and ideally quarterly for a period of three years to establish a new baseline set of data. It 
should be recognised that following the screening exercise there may be a need for  an 
increased sampling frequency for a limited period, especially if further remedial works 
are undertaken at the site, for example improvements to capping which may change the 
rate of infiltration and hydrogeological regime at the site.    

7.5 Sampling Methods and Techniques 

In the UK, PBA routinely use their own trained sampling technicians or those associated 
with one of their approved analytical laboratories to undertake sampling on their behalf. 
Sampling is a relatively simple task but it is easy to get it wrong and good sampling 
technique is absolutely critical to obtaining representative samples and obtaining 
meaningful analytical data. 

We would be happy to provide sampling staff or arrange for future sampling to be 
undertaken under the auspices of the selected analytical laboratory. Alternatively, it may 
be that suitable expertise exists within the IoMG Laboratory and so it might be possible 
to use technicians from the Government Laboratory to carry out the sampling on the 
behalf of our sampling staff. If the resources exist, then this is likely to offer IoMG a 
much more cost effective sampling solution in comparison to technicians having to travel 
from the mainland. 

If this was a feasible solution and depending upon the level of expertise available within 
the IoMG Laboratory, we could prepare standard operating procedures, chain of custody 
documentation and offer training, if need be, to ensure a high quality and consistent 
level of sampling. 

We would advocate the use of low flow sampling techniques to recover representative 
samples from leachate boreholes. It is accepted best practice to purge three well 
volumes of leachate prior to sampling. For samples taken from surface water and the 
leachate collection tank, grab samples would be sufficient. 

Certain parameters must be determined on site at the time of sampling and the 
following analytical data would be recorded using portable site equipment. 
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Table 4: Analytical parameters to be determined on site at the time of 
sampling 

On-Site Readings  
Temperature, Dissolved Oxygen, Dissolved Oxygen %, pH 
value, Electrical Conductivity Value (salinity), Redox Potential 

7.6 Quality Assurance and Quality Control 

Chain of custody forms to record all of the pertinent details associated with each 
sampling event should be provided and a quality assurance system which ultimately 
should include duplicate sampling, travel blanks and possibly spiked samples, depending 
upon initial test results should be implemented. 

We would be able liaise with the selected analytical laboratory to ensure adequate 
supplies of the correct sampling containers, preservatives, cool boxes and other 
equipment necessary for sampling. 

7.7 Selection of Analytical Laboratory 

The capabilities and accreditation status of the Isle of Man Government Analysts 
Laboratory have been reviewed. The laboratory is accredited to ISO/IEC 17025:2005 
(UKAS Testing 1102) for a basic range of mainly water quality tests on Surface & Ground 
Waters and a more limited range of tests on Waste Waters (as which the Raggatt 
Leachate would be likely to be classified). 

The Government Analysts Laboratory does not appear to have the facilities and 
accreditation to undertake much of the trace organic analysis that would be required to 
characterise the Raggatt leachate. We conclude that a UK based specialist environmental 
laboratory would need to be engaged to provide analytical support. 

8.0 Selection of Analytical Parameters 

8.1 General 

The selection of which analytical parameters is to be included in the both the initial 
screening and long term monitoring programme is perhaps the most difficult decision to 
be made. The list of potential contaminants of concern amounts to in excess of 300 
compounds and whilst many compounds can be determined in groups in a single testing 
suite, the cost of comprehensive analysis is prohibitive, particularly if low limits of 
detection, say to compare to EQS standards, are required. 

The Water Framework Directive establishes Environmental Quality Standards (EQS) for 
Priority Substances applicable to surface water. There are currently 45 Priority 
Substances (or groups of substances) of which 20 are classed as Priority Hazardous 
Substances. The WFD also lists 8 further compounds (termed somewhat confusingly, 
Certain Other Substances). The EQS are thresholds which must not be exceeded if good 



 

chemical status is to be met. There are two EQS standards – an average concentration 
(AC) measured over a year and a maximum allowable concentration (MAC). Slightly 
different standards are applied to inland and coastal waters. 

The list of Priority Substances is under continuous review and there are a further 9 
compounds (including PCBs) which are currently under review and 14 compounds on the 
first watch list. It is likely that some or all of these will be classified as Priority Substances 
in the future. 

In addition to the above Priority Substances whose EQS’ are defined by the WFD and are 
applicable across the EU, the WFD also requires Member States to identify Specific 
Pollutants which are toxic substances being discharged locally into the water 
environment in significant quantities. In the UK, 29 compounds have been identified. 

Lists of Priority Substances (PS), Priority Hazardous Substances (PHS), Specific Pollutants 
(SP) and other compounds are included in Appendix A1 and A2. 

8.2 A Note on PCB & PAH Analysis 

PCBs and PAHs are key contaminants of concern, having been detected in the Raggatt 
Leachate (PCBs) and in nearby surface waters (PCBs & PAHs). 

Poly Chlorinated Biphenyls 

PCBs are synthetic chemicals which do not occur naturally. Due to their chemical stability 
and dielectric properties they have been widely used in industry as transformer oils, 
dielectric fluids, transformer oils and flame retardants. 

PCBs are toxic, lipophilic and highly persistent in the environment and tend to bio-
accumulate in food chains. Their production and use is now banned but, owing to their 
stability and persistence, PCBs are to some extent ubiquitous in the environment at low 
concentration. 

There are 209 different PCB congeners but only about 130 have been identified in 
commercial products. PCBs tended to be produced as specific mixes of congeners known 
as Aroclors and initially chemical analysis was undertaken to quantify PCBs against 
known Aroclor mixes (1260 and 1254 being two examples). 

More recently analysis has focused on determining specific congeners and we 
recommend two suites of congeners (EC7 and WHO12) are initially determined as part of 
this study. 

The EC7 (ICES7) congeners (28, 52,101,118,138, 153, 180) are amongst those considered 
to be the most commonly encountered. It is these congeners that have recently been 
determined in the Raggatt Leachate. 

The WHO 12 congeners (77, 81, 105, 114, 118, 123, 126, 156, 157, 167, 169 189) are 
considered to be more toxic having a dioxin like co-planar structure and we recommend 
that these congeners are also determined as part of the study. 
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Poly Aromatic Hydrocarbons 

PAHs are chemical compounds formed from multiple aromatic carbon rings. They occur 
naturally in coal and tar and are formed by combustion and are present in vehicle 
exhaust fumes and cigarette smoke. PAHs are now virtually ubiquitous in the 
environment at low concentrations. 

There are thousands of PAH compounds and many are toxic and in some cases 
carcinogenic. The US EPA has identified 16 PAHs as being of particular concern due to 
their toxicity and potential carcinogenicity and it is these compounds which are routinely 
determined by analysis. 

Some PAHs have been identified as Priority Hazardous Substances under the EU Water 
Framework Directive and this has resulted in very low Environmental Quality Standards 
(EQS) being set for these compounds. Such low EQS’ have proved challenging for 
analytical laboratories to achieve. 

Given the concern over PAHs at Raggatt, we recommend that PAHs form part of the core 
group of determinands.  

Table 5 indicates the very low limits of detection that are required to permit comparison 
of the observed concentrations of PAHs to EQS’. Given the very low LODs required, it 
may be necessary to perform PAH analysis sequentially using a less sensitive method 
first to ensure more contaminated samples are screened out to avoid damaging the 
more sensitive equipment needed to obtain EQS limits of detection. 

Table 5: US EPA 16 PAHs with Relevant EQS and Typical Analytical Method 
Limits of Detection 

Compound EQS (ug/L)  Method Limit of Detection 
(ug/L) 

Acenaphthene n/a 0.001 - 0.005 

Acenaphthylene n/a 0.001 - 0.005 

Anthracene 0.1 0.001 - 0.005 

Benzo(a)anthracene n/a 0.001 - 0.005 

Benzo(a)pyrene 0.00017 0.00017 

Benzo(b)fluoranthene 0.017 0.001 - 0.005 

Benzo(g,h,i)perylene 0.00082 0.001 - 0.005 

Benzo(k)fluoranthene 0.017 0.001 - 0.005 

Chrysene n/a 0.001 - 0.005 



 

Compound EQS (ug/L)  Method Limit of Detection 
(ug/L) 

Dibenzo(ah)anthracene n/a 0.001 - 0.005 

Fluoranthene 0.0063 0.001 - 0.005 

Fluorene n/a 0.001 - 0.005 

Indeno(123cd)pyrene n/a 0.001 - 0.005 

Naphthalene 2 0.01 - 0.05 

Phenanthrene n/a 0.001 - 0.005 

Pyrene n/a 0.001 - 0.005 

8.3 Initial Characterisation 

It is recognised that considerable iteration will be required to narrow down a target list 
of compounds for the long term monitoring programme taking account of local 
priorities, the strategic drivers we have mentioned in Section 6.0 and of course budget 
constraints. 

In light of the potentially prohibitive costs of undertaking a comprehensive contaminant 
analysis at multiple locations, we have proposed that initial characterisation of the 
leachate is achieved by analysing samples over a period of time from just the leachate 
collection tank. 

Table 6 sets out what we consider could constitute a reasonable ‘core’ list of 
determinands and then additional options to consider depending upon wider strategic 
considerations and budget limitations.  

The suggested ‘core’ suite includes a basic water quality suite, heavy metals, petroleum 
hydrocarbons, PAHs and VOC and SVOC suites.   

Subject to discussions with IoMG on their strategic priorities a list of additional analytical 
options is included in Table 7.  This includes a range of compounds such as PCBs, 
pesticides and organotin compounds which feature on the OSPAR and WFD lists of 
contaminants.   

An alternative or complementary analytical strategy using a technique known as Multi-
Residue Screening is discussed in section 8.4. 

It should also be noted that cost is dependent upon the required limit of detection with 
costs generally rising significantly where very low limits of detection are required to 
achieve EQS standards, for example. However, given that the Raggatt leachate is 
discharged ultimately into Peel Harbour it is our view that EQS standards (ie. low limits 
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of detection) would generally be most applicable. It is possible that some limits of 
detection may not be achievable on leachate samples due to matrix difficulties. 

Table 6: Suggested ‘Core’ Suite of Determinands 

Suite Determinands Cost 
Estimate (£) 

Basic Water Quality 
Parameters 

alkalinity, major cations – Ca, Mg, Na, K, major 
anions – Cl, SO4, NO3, NO2, PO4, ionic balance 
(calculation), ammonium, biological oxygen 
demand (BOD), chemical oxygen demand 
(COD), dissolved organic carbon, sulphide, 
suspended solids 

65 

Heavy Metals As, Cd, Cr3, Cr6, Cu, Fe, Pb, Mn, Hg, Ni, Zn  15 

Petroleum 
Hydrocarbons TPH-CWG 

C5-C40 Total Petroleum Hydrocarbons – 
carbon banding and aliphatic / aromatic split 

55 

Poly Aromatic 
Hydrocarbons (PAHs) 

US EPA 16 compounds to very low limits of 
detection. B(a)P to 0.00017 ug/L 

75 

Volatile Organic 
Compounds (VOCs) 

Quantification of a Target List of Compounds 
(see typical list of compounds in Appendix B) 
plus Semi-Quantitative Analysis of Total Ion 
Count (TICs). Includes chlorinated solvents and 
BTEX. 

35 

Semi Volatile Organic 
Compounds (SVOCs) 

Quantification of Target List of Compounds 
(see typical list of compounds in Appendix B) 
plus Semi-Quantitative Analysis of Total Ion 
Count. Does not include PAHs which are 
determined separately 

40 

Total Estimated Cost per Sample 285 

NB. As standard and unless otherwise stated, heavy metals are generally determined on 
filtered (<45um) samples. All other parameters are generally determined on an aliquot 
of a whole, unfiltered sample. 



 

Table 7: Additional Analytical Options 

Suite Determinands Cost 
Estimate (£) 

Cyanides  Cyanides – complex, free, thiocyanate 15 

Poly Chlorinated 
Biphenyls (PCBs) (low 
level 0.01 ng/l) 

EC 7 congeners 28, 52,101,118,138, 153, 180 

WHO 12 congeners 77, 81, 105, 114, 118, 
123, 126, 156, 157, 167, 169 189 

220 

Organo Tin Compounds 
Total organo tin compounds including di, tri 
& tetrabutyl tin and triphenyl tin (used in 
marine anti-fouling paints) 

70 

Acid Herbicides 
Determination by derivativised GC-MS. (see 
typical list of compounds in Appendix B)  

50 

Urons and Triazine 
Herbicides 

See typical list of compounds in Appendix B 55 

Pesticides Suite 1 
Organo-chlorine pesticides (see typical list of 
compounds in Appendix B)  

40 

Pesticides Suite 2 
Organo-phosphorus pesticides(see typical list 
of compounds in Appendix B)  

40 

Pesticides Suite 3 
Other pesticides – (see typical list of 
compounds in Appendix B)  

40 

Phenols (see typical list of compounds in Appendix B)  40 

C10-C13 chloroalkanes Priority Hazardous Substances 185 

DEHP, BDEs, HBCDD 

Priority Hazardous Substances - di(2-
ethylhexyl)phthalate (DEHP), 
bromodiphenylether (PBDE), 
hexabromocyclododecanes (HBCDD) (2018) 

200 

Octyl & Nonyl phenols 
Priority Substance & Priority Hazardous 
Substance 

45 

PFOS / PFOA 
Priority Hazardous Substance (2018) - 
Perfluorooctane sulphonic acid (fire fighting 
foam) 

170 
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Suite Determinands Cost 
Estimate (£) 

Dioxins & Furans 
Priority Hazardous Substance (2018) - 
Dioxins, furans and dioxin like PCBs 

500 

Carbamates First Watch List - carbendazim, methiocarb  110 

Glyphosate & AMPA 
Specific Pollutant – herbicide & breakdown 
product 

40 

Triclosan Specific Pollutant 95 

We should stress that these costs should be treated as indicative at this stage and will be 
subject to revision once the details of the final characterisation monitoring strategy have 
been agreed. Further detailed discussions with the laboratories will be required to agree 
methods, limits of detection and other contract matters. 

In addition to the above compounds, there are also an extended range of other 
compounds which we do not propose form part of the initial characterisation monitoring 
programme but could be considered in the future. These compounds are listed below in 
Table 8, Table 9 and Table 10. These compounds include those due to become EU 
Priority Substances from 2018 and other substances that are either under review for 
inclusion as Priority Substances or are on the First Watch List or are considered to be 
Emerging Substances. Many of these compounds and some others are currently being 
monitored under the UK CIP2 programme and although they do not feature in the 
proposed ‘core’ package or additional analytical options set out above (Table 6 and Table 
7), many could be determined by Multi Residue Screening, as discussed in the next 
section (8.4). 

Table 8: Other Compounds 

Determinand Current Status 

Aclonifen Priority substance from 2018 

Bifenox Priority substance from 2018 

Cybutryne Priority substance from 2018 

Dicofol Priority hazardous substance from 2018 

Quinoxyfen Priority hazardous substance from 2018 

 



 

Table 9: Substances Under Review 

Determinand Current Status 

Bentazon Included in Acid Herbicide suite 

Glyphosate and AMPA Included in Glyphosate / AMPA option 

EDTA Surfactant – not included 

Free Cyanide Included in Cyanide suite 

Mecoprop (MCPP) Included in Acid Herbicide suite 

Musk Xylene Cosmetic fragrance – not included 

PCBs Included 

Table 10: Substances on First Watch List, Emerging Substances and Other 
Substances 

Determinand Current Status 

17-Beta-estradiol (E2), 
Estrone (E1) 

Not Included 

Diclofenac  Not Included 

17-Alpha-
ethinylestradiol (EE2) 

Not Included 

Oxadiazon Not Included 

Methiocarb Included in Carbamate option 

2,6-ditert-butyl-4-
methylphenol 

Not Included 

Tri-allate Not Included 

Imidacloprid, 
Thiacloprid, 
Thiamethoxam, 
Clothianidin, 
Acetamiprid 

Not Included 

Erythromycin Not Included 
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Determinand Current Status 

Clarithromycin, 

Trixylenyl Phosphate Not included 

Ibuprofen Not Included 

Propanolol Not Included 

Oxfloxacin Not Included 

Oxytetracyclene Not Included 

Fluoxetine Not Included 

 

8.4 Multi-Residue Screening 

An alternative or complementary approach to the analytical protocols set out in the 
previous section is a technique known as multi-residue screening (MRS) to test for an 
extended list of potential contaminants. Multi-residue screening has become 
increasingly popular in recent years as the candidate list of potential contaminants has 
grown increasingly long in response to the requirements of the Water Framework 
Directive and other pressures. 

Whilst still a fairly specialised technique, there are now some commercial laboratories 
offering Multi-Residue Screening using analytical techniques such as Gas 
Chromatography – Mass Spectrometry (GC-MS) and Liquid Chromatography – Mass 
Spectrometry (LC-MS). Using these techniques, it is possible to screen samples for, in 
some cases, in excess of 1000 potential contaminants. Typically, these compounds will 
include volatile organics, semi-volatile organics, pesticides, pharmaceuticals and indeed 
many of the Priority Substances and Specific Pollutants and other contaminants we have 
suggested are targeted for analysis. 

Multi-residue screening cannot replace the requirement for high quality specific analysis 
in all cases and not all of the contaminants of concern are amenable to this type of 
analysis. It should therefore be regarded as a potentially complementary analytical 
technique.  

Furthermore, one of the drawbacks of these screening methods is that limits of 
detection are often higher than they are when specific quantification is undertaken and 
for key contaminants of concern, this might not be acceptable. In addition, there are 
occasions where the determination is semi-quantitative or tentative and again this may 
not be acceptable in some situations. 

Notwithstanding the limitations described above, given the wide ranging nature of MRS 
and the potential cost savings that could accrue when compared to the conventional 



 

analysis described in section 8.3 (a GC-MS and LC-MS screen might cost in the region of 
£120-£150 per sample), we are of the opinion that Multi-Residue Screening is a 
technique worth considering. Therefore, subject to the outcome of our discussions with 
IoMG regarding suitable analytical protocols and budget, we propose further 
investigation into the application of these techniques including discussions with 
laboratories offering these techniques. 

9.0 Conclusions and Recommendations 

9.1 Conclusions 

It has been established from historical monitoring by others that leachate from the 
Raggatt Landfill site contains low concentrations of PCBs. The landfill is also thought to 
be the source of PCBs & PAHs which have been identified in surface waters near the 
landfill. Leachate is currently tankered from the site on a daily basis and discharged 
untreated into Peel Harbour. Concern has been expressed about the adverse effects 
trace contaminants could have on the ground and surface waters in the vicinity of the 
site and the marine environment of Peel Harbour and beyond. 

Limited annual monitoring of the groundwater and leachate is currently undertaken by 
SLR but the list of determinands is restricted to mainly basic water quality parameters 
and some metals. In assessing the data, SLR has compared the data with UK drinking 
Water Standards rather than site specific criteria.  In order to determine the key 
contaminants of concern, a much wider list of determinands would be required to be 
identified through an initial screening exercise and risk assessment. This would 
ultimately enable IOMG to establish a long term monitoring regime for the site to inform 
future risk assessments and possible remedial actions to treat or manage the leachate 
and its disposal into Peel Harbour. 

A review of the existing monitoring infrastructure would suggest that there are sufficient 
sampling locations to enable long term monitoring of leachate and groundwater quality 
to be undertaken. Additional sampling locations for surface water sampling should also 
be included as part of the long term monitoring strategy.  

9.2 Recommendations 

It is recommended that, rather than installing any new wells at present, a physical 
inspection of the existing network of groundwater and leachate monitoring 
infrastructure should be undertaken to determine what remedial action is needed to 
ensure that they are suitable for sampling. It should be recognised however, that such 
inspections may reveal that additional boreholes will need to be installed as 
replacements if the existing wells functionality cannot be satisfactorily determined. 

As PAHs and PCBs have already been linked to the Raggatt Landfill within surface water 
samples, we propose that surface water monitoring positions around the landfill are 
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incorporated as part of the long term monitoring strategy to allow PAH and PCB 
concentrations to be assessed. 

It is recommended that an initial screening exercise be undertaken on the leachate 
quality arising from the site, based initially on sampling just from the leachate collection 
tank. This strategy provides a cost effective method of allowing a ‘chemical fingerprint’ 
of the leachate make up to be determined and the contaminants of concern in the 
Raggatt Landfill to be identified before the long term monitoring programme is extended 
to other monitoring wells, groundwater and surface waters in the vicinity of the landfill. 

It is recommended in line with current UK best practise that the initial leachate 
characterisation/screening exercise be undertaken on a quarterly (3-monthly) basis over 
a period of 36 months such that a total of 12 samples are obtained. If this monitoring 
period is considered by IoMG as being too long/or costly, then we would recommend an 
absolute minimum of leachate tank samples collected quarterly over a period of one 
year, albeit with considerable uncertainty attached to such a small data set of four 
samples. 

We have proposed an initial ‘core’ suite of analysis together with a list of additional 
analytical options.  Considerable iteration with IoMG will be needed to finalise the list of 
determinands for long term monitoring based on IOMG regulatory and strategic 
priorities and budget. 

We have reviewed the IoM Government Laboratories capabilities and feel that whilst the 
Laboratory might be able to assist with sampling and providing other valuable support, it 
does not have the capabilities at present to undertake the wide range of testing required 
to characterise the compounds of concern in the leachate. We are able to advise on 
alternative laboratories to undertake such testing. 

9.3 Future Work 

It is anticipated that the long term monitoring strategy will be refined as analytical data 
becomes available and as further information on the Raggatt Landfill site, including 
details of any site licence and further historical data on the monitoring infrastructure 
from IoMG is provided. 

It will be important, at some stage, to determine the precise regulatory framework 
within which the Raggatt Landfill operates (site licence and any specific conditions) and 
determine compliance or otherwise with general IoMG Environmental Legislation. 

As further information becomes available from IoMG it will be necessary to review the 
environmental status of the Raggatt Landfill site and, importantly, undertake a thorough 
hydrogeological review.  

The impact of the leachate discharges into Peel Harbour will need to be assessed once 
the key contaminants of concern in the Raggatt Landfill leachate have been determined. 
To facilitate this assessment, a monitoring programme taking account of all other 
discharges into the Harbour will need to be implemented. 



 

Ultimately the aim of this work is to determine an appropriate remedial strategy to 
manage and control the generation and disposal of leachate arising from the Raggatt 
Landfill. We note that SLR carried out a Leachate Management Options study in October 
2015 in which several remedial options were considered. Amongst the remedial options 
discussed, the use of on-site reedbed technology was examined as a means of removing 
pollutants prior to off-site discharge. Whilst it is too early to consider detailed remedial 
options for the site, before we have characterised the make-up of the leachate and 
determined the key contaminants it contains, we do note that there are potentially a 
number of treatment technologies, including reedbeds which could be considered. We 
would also add that the ability of any on-site treatment technology to effectively remove 
contamination at the very low concentrations of PCBs and PAHs currently observed in 
the leachate would need to be carefully assessed and trialled during a pre-
implementation feasibility study. 

As we have noted, the Raggatt leachate has historically been tankered to Peel and 
discharged into the marine environment via a long pipeline out to beyond the 
breakwater. There is currently no sewage treatment works (STW) in Peel. We 
understand that the Manx Utilities Authority is exploring options for the location of a 
new STW. This could provide an opportunity for the Raggatt leachate to be piped to the 
new STW in Peel and treated prior to disposal. At present it is not known what leachate 
contaminants will be captured via the STW process, IoMG are particularly interested if 
this process could reduce the level of PCBs which have already been detected in the 
Raggatt landfill leachate. No SWT development is planned until after circa 2019. 
However, we understand that the IoMG propose to run a minimum 6 month trial 
discharging  Raggatt leachate into a similar sized STW to that proposed for Peel.  . The 
sewage/effluent/pellets from the SWT would be tested for PCBs to determine whether 
and to what extent these compounds had been captured by the sewage treatment 
process.  Prior to discharge to the STW  the discharge effluent and  sludge will be 
sampled to  establishing a baseline for this trial. The pellets from the SWT would later be 
disposed of to the Island’s Energy from Waste plant as a biofuel. 

10.0 Essential Guidance for Report Readers 

This report has been prepared within an agreed timeframe and to an agreed budget that 
will necessarily apply some constraints on its content and usage. The remarks below are 
presented to assist the reader in understanding the context of this report and any 
general limitations or constraints. If there are any specific limitations and constraints, 
they are described in the report text.   

The opinions and recommendations expressed in this report are based on statute, 
guidance, and appropriate practice current at the date of its preparation. We do not 
accept any liability whatsoever for the consequences of any future legislative changes or 
the release of subsequent guidance documentation, etc. Such changes may render some 
of the opinions and advice in this report inappropriate or incorrect and we will be 
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pleased to advise if any report requires revision due to changing circumstances, 
especially those over one year old.  Following delivery of any report we have no 
obligation to advise the Client or any other party of such changes or their repercussions. 

Some of the conclusions in this report may be based on third party data. No guarantee 
can be given for the accuracy or completeness of any of the third party data used.   

The conclusions and recommendations made in this report and the opinions expressed 
are based on the information reviewed and/or the ground conditions encountered in 
exploratory holes and the results of any field or laboratory testing undertaken. There 
may be ground conditions at the site that have not been disclosed by the information 
reviewed or by the investigative work undertaken. Such undisclosed conditions cannot 
be taken into account in any analysis and reporting. 

It should be noted that groundwater levels, groundwater chemistry, surface water levels, 
surface water chemistry, soil gas concentrations and soil gas flow rates can vary due to 
seasonal, climatic, tidal and man-made effects. 

If the report indicates that asbestos has been identified within the ground, any work that 
involves, or is likely to involve, contact with asbestos must be undertaken in accordance 
with the Control of Asbestos Regulations 2012, particularly in regard to risk assessment, 
licencing and training. Risk assessment should be carried out prior to any activities that 
could lead to the disturbance of asbestos materials, either buried or on the ground 
surface and should include appropriate mitigation measures, such as damping down to 
prevent the spread of asbestos, air monitoring and minimum PPE and/or RPE 
requirements for the work proposed. 

This report has been written for the sole use of the Client stated at the front of the 
report in relation to a specific project. The conclusions and recommendations presented 
herein are only relevant to the phase of project under consideration. This report shall 
not be relied upon or transferred to any other party without express written 
authorisation. Any such party relies upon the report at its own risk. 

The interpretation carried out in this report is based on scientific and engineering 
appraisal carried out by suitably experienced and qualified technical consultants based 
on the scope of our engagement. We have not taken into account the perceptions of, for 
example, banks, insurers, other funders, lay people, etc, unless the report has been 
prepared specifically for that purpose. Advice from other specialists may be required 
such as the legal, planning and architecture professions, whether specifically 
recommended in our report or not. 

Public or legal consultations or enquiries, or consultation with any Regulatory Bodies 
(such as the Environment Agency, Natural England or Local Authority) have taken place 
only as part of this work where specifically stated. 
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APPENDICES 
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A.1.0 Appendix A 

See Appendix A1 and A2: List of Priority Substances, Specific Pollutants and Other 
Compounds. 

 

A.2.0 Appendix B 

See Appendix B: List of typical range of compounds included in selected testing suites. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


