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1 Executive Summary 

 

Manx Utilities (MU) are currently undertaking the design and thereafter the construction of a 

new Sewage Treatment Works (STW) to service the settlement at Peel. The development 

site that has been procured to accommodate this works is at Glenfaba House, some 300 

metres south of the Peel town boundary. 

The Department of Infrastructure (DoI) have a disused but ‘active’ landfill site at the Raggats 

that is approximately 300 metres further south of the Glenfaba site and that produces an 

average of 31m3 per day of leachate. 

The leachate is currently collected daily by road tanker and disposed of into the sewerage 

network at Peel from where it travels through the Peel Sewage Pumping station on Shore 

Road before ultimately being disposed of through the marine outfall to sea. 

MU, the DoI and the Department of Environment, Food and Agriculture (DEFA) have 

discussed the possibility of the leachate being disposed of and treated through the new STW 

prior to marine discharge with the treated sewage effluent. These discussions have been 

informed by further sampling and analysis of the leachate and thereafter technical evaluation 

by Specialist Consultants employed by the DoI. 

It has been established that the total concentration of WHO12 Polychlorinated Biphenyls 

(PCBs) congeners within the leachate is 0.192 ng/l which is significantly lower than the 

normally detectable level of 15ng/l.  

It has been reported that if the leachate were passed through a STW process these levels 

are likely to be further reduced by between 85-98% dependent on the process being 

adopted with the reduction achieved as a result of adsorption onto solids rather than any 

biological process. 

Cognisant of the type of works that MU will be designing and constructing it is likely that if 

the leachate is ‘drip fed’ into this STW that an 85% reduction in Polychlorinated Biphenyls 

(PCBs) could be reasonably expected. 

The sludge that will be produced by the new STW will be collected and transported to Meary 

veg STW where it will be thermally dried and pelletised to >92% dry solids and thereafter it 

will be incinerated in the Energy from Waste Plant (EfWP). There are no plans to dispose of 

dried sludge to land in any instance. 

It has been concluded and agreed that even though the levels of WHO12 PCB congeners 

within the raw leachate are below normally detectable levels, that the Best Available 

Technique (BAT) available to the Isle of Man Government to deal with this waste product is 

to collect it and dispose of it through the new STW where the already very low (trace) levels 

will be further reduced through adsorption in that process. 

The DoI will undertake 12 months’ worth of leachate sampling to further confirm 

contaminant levels and to be inclusive of any seasonal affects which collectively should 

further engender confidence in actual contaminant concentrations. 

When the new STW is commissioned and the leachate is ready to be transferred, DEFA will 

produce a new Licence to Discharge for MU that will include the normal determinant levels 

for marine discharge of a sewage treated effluent (40:60 BoD:SS), but will also include a 

determinant level for WHO12 PCB congeners of <15 ng/l. 

MU will issue a trade effluent Licence to Discharge consent to the DoI which will stipulate a 

maximum cumulative determinant level for WHO12 PCB congeners of <15 ng/l within the 

raw leachate. 

This joint approach should satisfy the OSPAR requirements. 
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Background Information 

Sewage Treatment Infrastructure and Planned Works 
 

Peel is located almost 11 miles directly due west of the capital, Douglas, it was historically a 

substantial fishing port and now has maybe just a dozen active vessels using its breakwater. 

The recent addition of a tidal barrier to the harbour has resulted in the construction of a marina 

and boatyard along the traditional quayside. Over the past 20 years the former railway goods 

yard and brickworks have been developed with government support into a major museum with 

an adjacent food manufacturing and packaging centre with its associated effluent streams. 

 

Peel has one of the most popular beach locations on the Isle of Man yet it continually fails to 

meet the mandatory standards for bathing water quality.  

 

Most of the town is served by a combined or partially combined sewerage system and sewage 

generated in the Peel catchment is collected by the sewer network which drains by gravity to 

the Peel pumping station located along the promenade at Shore Road. The Peel pumping station 

was constructed in 2001 and pumps the untreated and unscreened sewage through a sea outfall 

to a discharge point in Peel Bay, located just to the east of the breakwater. The pumping station 

currently consists of 3 dry-well pumps and a 2,500 m3 storage tank located under Shore Road. 

This storage tank comes into operation when the height of the tide reduces the discharge 

capacity through the sea outfall. It is planned to refurbish the station as a part of the new STW 

project. 

 

Manx Utilities have procured a parcel of land for the proposed new STW at Glenfaba House 

which lies adjacent and to the North of Glenfaba Bridge, with vehicular access to the site being 

gained adjacent to the North-West parapet of the bridge.  This area is within the sheading of 

Patrick and comes within the remit of Patrick Commissioners. The site has an average elevation 

of 14.9m and is approximately 1500 metres from the Peel Pumping Station. 

 

Two new transmission mains will also be designed and constructed to convey foul sewage 

from the pumping station to the new STW and to return treated effluent from the STW into 

the existing outfall pipe.  

 

It has been accepted by MU that RBC technology is more than capable of being used to provide 

the process treatment facility for this population and indeed they have been used on most of 

the new works during the RSTS Phase 1 investment programme offering small footprint, low 

odour, low noise, low energy and low maintenance solutions.  However, the knowledge gained 

on the RSTS Phase 1 programme combined with the broader knowledge of other utility company 

approaches in the UK has led MU to look at amending the basis design layout such that even 

though still using rotating biological contactor discs for the biological process separately 

constructed primary and final settlement tanks should be used providing an improved solution 

in terms of sludge collection, with sludge being automatically removed (potentially by gravity) 

to a common sludge holding tank where manual or automated decanting could occur and from 

where the tanker would collect thickened sludge for transport to Meary Veg STW for onward 

treatment and disposal. 

Furthermore, and whilst one of the key attractions of the IRBC’s has been the ability to eliminate 

any form of inlet works, for such small flows an ’in channel’ rotomat type screen is likely to be 



Page 5 of 13 

 

beneficial, because similar sites elsewhere on the Island have experienced problems with rag 

accumulations at key locations such as flow splitters. 

 

There are several advantages of this technology when compared to activated sludge processes 

including its low energy, low maintenance and smaller footprint whilst also providing a covered 

and aesthetically more acceptable solution. 

 

Treatment Standards 
The settlement at Peel has a reasonably small current Population Equivalent (PE) currently 

estimated at 6,257 and predicted to rise to 9,243 by the design horizon year of 2040 and is 

almost all of a domestic nature.  

The future Flow to Full Treatment (FFT) is calculated to be 61 l/sec. 

Sampling of the sewage in Peel has confirmed the typical pollution load as shown in tabular 

format below: 

 

pH pH units 7 

Alkalinity as CaCO3 mg/l 205 

Ammoniacal Nitrogen as N mg/l 26 

Chloride as Cl mg/l 347 

Phosphate, Ortho as P, Filt. mg/l 3 

Phosphates , Total as P mg/l 5 

Total Suspended Solids mg/l 121 

BOD + ATU (5 day) mg/l 163 

COD (Total) mg/l 375 

Oil and Grease mg/l 12 

Faecal coliforms presumptive cfu/100ml 1185714 

 

Peel promenade beach is formally designated a bathing water. People regularly swim and/or 

participate in water sports during all times of the year. This ranges from the January 1st “Peel 

Dip” to “Viking Invasion” and long-boat competitions and re-enactments, beach Motocross 

during the June TT “Peel Day” celebrations. Parents with young children at other times play on 

the sandy beach during summer holiday periods. 

 

Isle of Man Bathing Water Standards 
 

The 1976 Bathing Water Directive was formally adopted by Tynwald in 1991 and at the Tynwald 

sitting of March 2016 the following amended motion received unanimous support: - 

 

That Tynwald is of the opinion that the EU Bathing Water Standards of 2006 should be 

considered as an objective to bring the Island into parity with neighbouring countries for the 

protection of public health and in particular for those who wish to use the Island’s beaches 

and bathing waters for recreation. 

 

Therefore, the proposed new STW will have to conform to the requirements of the 1976 and 

the 2006 BWD. 
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Licence to Discharge Consent Parameters 
 

The local regulator (Environmental Protection Unit (EPU) at DEFA) has advised that the 

Licence to Discharge will have the following main determinant parameters for the treated 

sewage effluent: 

 

Biological Oxygen Demand (BoD): ≤40mg/l 

Suspended Solids (SS): ≤ 60mg/l 

 

Furthermore, compliance with the 2006 BWD will also be required and MU envisage that this 

will be achieved either through the application of UV disinfection of the treated effluent and/or 

through extending the existing marine outfall and/or both. 

The final design solution will be determined during the detailed design for the works and will 

be inclusive of further coastal dispersion modelling to ‘prove’ the solution. 

 

In terms of storm spills at the CSO, a minimum volume of 2hrs @ 3Dry Weather Flows (DWF) 

would be provided at the Peel PS and there will be no more than 3 spills per bathing season 

(Mid-May to Mid-September) into the bathing waters and this has already been modelled to 

ensure that adequate storm storage is available. Furthermore, any storm spills will be screened 

to <6mm. 
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The Raggats Landfill Site 
The Raggats landfill site is situated near to the A27 Patrick Road some 300 metres south of the 

access to the proposed STW development site at Glenfaba House. 

The landfill operation whilst closed, remains an ‘active’ site, meaning that it continues to 

produce leachate. 

Leachate is collected daily by a road tanker and disposed of into the sewerage network at Peel 

from where it travels through the Peel Sewage Pumping station on Shore Road before ultimately 

being disposed of through the marine outfall to sea. 

A typical analysis of the leachate is shown in tabular format below 

 

Parameter  Units  Total  Filtered 

pH value  7.74  

Total electrical 
conductivity 

uS/cm 3150  

Total organic carbon mg/l 32  

Suspended solids mg/l 86  

Settleable solids mg/l 39  

Ammonium mg/l 158  

Arsenic  ug/l  35.7  5.3 

Cadmium  ug/l  <0.5  <0.5 

Chromium  ug/l  <5  <5 

Copper  ug/l  <20  <20 

Iron  ug/l  41900  65 

Lead  ug/l  <5  <5 

Manganese  ug/l  511  364 

Mercury  ug/l  <0.1  <0.1 

Nickel  ug/l  14.3  6.1 

Zinc  ug/l  29.1  <20 

PCB 28  ng/l  0.857  0.582 

PCB 52  ng/l  1.37  0.630 

PCB 101  ng/l  0.488  0.231 

PCB 118  ng/l  0.087  0.036 

PCB 138  ng/l  0.027  <0.010 

PCB 153  ng/l  0.027  <0.010 

PCB 180  ng/l  <0.010  <0.010 

Total ICES 7 PCBs  ng/l  2.85  1.49 

 

The leachate is alkaline and of a moderately high electrical conductivity value (a measure of 

salinity). The iron (and to a lesser extent manganese), total organic carbon and ammonium 

contents are elevated.  

Of the other heavy metals only arsenic, nickel and zinc were found to be present at 

concentrations which exceeded their respective method detection limits.  

Very low concentrations of PCBs were also detected in the leachate.  

 

It is evident, particularly in respect of iron but also in respect of other metals and PCBs, that 

filtration has a marked effect in reducing concentrations of potential contaminants. This 

suggests a significant proportion of many of the contaminants are associated with or adsorbed 

to the suspended matter present in the leachate.  In respect of PCBs (which are known to 

strongly adsorb to soil and sediment), filtering achieved a nearly 50% reduction in dissolved 

concentrations.  
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For those heavy metals that were detected in the unfiltered sample, the table below summarises 

the reductions in dissolved concentrations that were obtained by filtering the sample prior to 

testing. 

 

Parameter  % reduction on filtering  

Arsenic  85  

Iron  99  

Manganese  29  

Nickel  57  

Zinc  >30  

 

The summer and winter flows of leachate from the Raggatt are of the order of 24m3 and 

96m3/day or 0.3 l/s and 1.1 l/s respectively.  

The design capacity of the proposed STW is c. 61 litres/second (l/s) and in summer, 

incorporation of the Raggatt leachate would constitute an increase of about 0.5% by volume 

against this design capacity, increasing in winter to about 1.8%. 

Sampling undertaken by MU has shown that sewage collected in Peel has a typical ammonium 

content of 26 mg/l.  

Assuming that the STW is operating at full capacity, incorporation of the Raggatt leachate for 

summer flows would increase the ammonium concentration of the influent sewage from 26 

mg/l to about 26.85 mg/l whilst for winter flows it would increase the ammonium 

concentration of the influent sewage from 26 mg/l to about 29mg/l.  

In both cases this small increase should be easily managed by the proposed STW. 

 

The observed trace concentrations of heavy metals and PCBs would be unlikely to be limiting 

for the proposed STW and cognisant of the dilution available within the STW, the observed 

ammonium concentration does not appear to present a problem for treatment.  

 

In respect of the presence of PCBs in the leachate the table below summarises results for 

congeners in the EC7 (ICES 7) group from 8 separate samples that were taken during 2015 

and then 2017.  

The mean concentration of the total of these 7 congeners, among the most commonly 

produced and most widely detected in environmental samples, is about 1.4ng/l, of which more 

than 82 per cent is accounted for by two congeners, PCB28 and PCB52. 

 

PCB Congeners  28 
ng/l 

52 
ng/l 

101 
ng/l 

118 
ng/l 

138 
ng/l 

153 
ng/l 

180 
ng/l 

Total 
ng/l 

Date  Sample  

Dec 15  1  0.543  0.509  0.015  <0.010  0.016  <0.010  0.016  1.10  

Dec 15  2  0.859  0.695  0.272  0.182  0.119  0.131  0.047  2.30  

Dec 15  3  0.268  0.352  <0.010  <0.010  <0.010  <0.010  <0.010  0.62  

July 17  Unfiltered  0.857  1.37  0.488  0.087  0.027  0.027  <0.010  2.85  

July 17  Filtered  0.582  0.630  0.231  0.036  <0.010  <0.010  <0.010  1.49  

Nov 17  1  0.716  0.328  <0.010  0.052  <0.010  <0.010  <0.010  1.10  

Nov 17  2  0.600  0.275  <0.010  0.054  0.043  0.095  0.040  1.11  

Nov 17  3  0.608  0.336  <0.010  0.062  <0.010  0.072  <0.010  1.08  

OVERALL  MEAN  0.629  0.562  0.099  0.060  0.028  0.043  0.016  1.437  

 

The second table below summarises results from the determination of the WHO 12 set of PCB 

congeners, which are of greatest toxicity because of their dioxin-like qualities, in two samples 

of Raggatt Leachate (one filtered, the other not), that were taken during July 2017.  
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Sample nature  Unfiltered ng/l Filtered ng/l 

PCB congener  

PCB 77  <0.010  <0.010  

PCB 81  <0.010  <0.010  

PCB 105  0.028  <0.010  

PCB 114  <0.010  <0.010  

PCB 118  0.087  0.036  

PCB 123  <0.010  <0.010  

PCB 126  0.021  <0.010  

PCB 156  0.015  <0.010  

PCB 157  <0.010  <0.010  

PCB 167  0.041  0.036  

PCB 169  <0.010  <0.010  

PCB 189  <0.010  <0.010  

Total of congeners  0.192  0.072  
 

Less than 40 per cent of the PCBs were present in solution, the majority being associated with 

solids, which is of importance when considering likely removal during treatment at a STW. The 

UK Environment Agency provides clear guidance on anticipated removal rates to be used in 

calculating the sewage treatment reduction factor that should be used in calculating the 

corrected concentration remaining in an effluent discharged into a domestic STW, following 

sewage treatment.  

 

Their report titled, “Permitting of Hazardous Pollutants in Discharges to Surface 

Waters: Operational Instruction 17_13”, was issued on 20 July 2016 and details how the 

Environment Agency will set limits on permits for the substances in the Environmental Quality 

Standards Directive (EQSD) (2008/105/EC, as amended by 2013/39/EU) and for those 

substances covered by Annex 8 of the Water Framework Directive (WFD) (2000/60/EC).  

The guidance applies to substances being discharged to surface waters, which are covered by 

the EQSD (priority hazardous substances, priority substances and “other pollutants”). It also 

applies to specific pollutants (Annex 8 substances) listed in the 2015 Ministerial Directions, and 

substances which have operational (non-statutory) EQSs. These substances are all grouped 

together for the guidance and referred to as “hazardous pollutants”.  

Of relevance to the situation at Raggatt, and the consideration of the discharge of leachate 

containing (extremely low) trace concentrations of some PCB congeners, is a large table which 

comprises Appendix 6 of the report and is titled “Sewage Treatment Reduction factors”. That 

table presents data to be used in assessing the anticipated removal of many specific 

hazardous substances, which can be anticipated during passage through a typical domestic 

sewage works and the section relevant to PCBs is copied below.  
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The first column shows the percentage removal rates for each substance. The last three 

columns show the sewage treatment reduction factor to be used in calculating the corrected 

concentration remaining in the effluent after sewage treatment, which for PCBs is stated to 

range between 2.0% for activated sludge type processes and 15% for settlement and simple 

filtration processes. The table refers to some substances that are not removed by the 

treatment process, but may be substantially volatilised during the process, but this is shown 

not to have any significance in the removal of PCBs which can be anticipated.  

 

 

 
 

The substantial removal of PCBs (85 - 98 per cent), which the report advises can be 

anticipated during sewage treatment is essentially the result of adsorption onto sludge 

particles, rather than as the result of any significant biodegradation or volatilisation.  

Although it is extremely unlikely that such low concentrations of PCB might compromise the 

possibility of even application of sewage sludge from the new Peel works to land, the fact that 

waste sewage sludge at Peel will be disposed of into the new Isle of Man incinerator facility, 

means that even this tiny risk can be discounted.  

In summary, although there has been no definitive and formal guidance in writing from the UK 

Environment Agency, about specific concentrations below which PCBs in effluents can be 

essentially considered absent, they have informally confirmed that the analytical techniques 

which are widely available routinely at UK laboratories have detection limits in the order of 

0.015 μg/l (15 ng/l) 

It has been established that the total concentration of WHO12 Polychlorinated Biphenyls 

(PCBs) congeners representing those congeners which are dioxin-like in nature and therefore 

of most concern to the environment in unfiltered leachate sampled at Raggatt Landfill Site 

during July 2017 is 0.192 ng/l which is significantly lower than the normally detectable level 

of 15ng/l. 

Further that if the leachate were passed through a STW process comprising secondary 

treatment through the provision of settlement and biological treatment it is likely to see an 

85% reduction to ~ 0.0288 ng/l with the reduction achieved through adsorption onto solids 

within the process and which itself would not be detectable by any current and standard 

analytical technique. 

Even were the resultant sludge to be disposed of to land the quantities involved are very 

unlikely to be significant, but the sludge treatment process on island is one in which the 

sludge from the new Peel STW will be ultimately incinerated, eliminating this minor risk factor.  
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There is also no reason why the ammoniacal-N cannot be treated by the new Peel STW and it 

is noted that for treatment of leachates in the UK, many of which are far stronger than those 

from Raggatt, such disposal and co-treatment is the commonest approach adopted by UK 

landfill operators.  

The levels of detection achieved for PCB congeners at Raggatt are well below those routinely 

achieved by standard UK laboratories, those UK results routinely being accepted for 

compliance purposes, by both the Environment Agency, and by UK Water plcs accepting 

leachates for co-treatment in domestic STWs.  

Finally, it has been recommended that samples of leachate from Raggatt are tested for 

congeners present in both the WHO 12 suite, and also the EC7 (ICES 7) PCB congener suite, 

using routine analytical procedures and that samples are tested each month for an extended 

period of 12 months. 
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Programme 
A broad overview of the key milestones within the Manx Utilities’ programme for the new STW 

at Peel are copied below: - 

1. Detailed design completion – Q3 2018 

2. Planning submission – Q3 2018 

3. Planning permission obtained – Q1 2019 

4. Approvals to Proceed – Q2 2019 

5. Procurement finalisation – Q3 2019 

6. Commence construction – Q3 2019 

7. Complete construction – Q4 2020 

8. Commission new STW – Q1 2021 

The design of the leachate transfer pumping station and pipeline will be undertaken during the 

detailed design period of the new STW and whilst it is not anticipated that it would require 

planning permission (due to its underground nature), it is planned to include it as a part of the 

‘whole’ environmental improvement package with the planning submission. 

Conclusions 
Manx Utilities are designing and thereafter constructing a new STW to service the settlement 

at Peel which is planned to be complete and operational in Q1 2021.  

The new STW will take a maximum flow of 61 l/sec and will return treated effluent to Peel Bay 

for disposal through the sea outfall. 

The leachate from the Raggats landfill site is produced at an average rate of 24 – 96 m3 per 

day (0.36 to 1.1 l/sec) and sampling has determined that it contains trace levels of PCB 

congeners that are well below normally detectable levels. 

It has been determined that these already very low levels of PCB’s will be further reduced by 

approximately 85% should they be transferred and passed through the proposed new STW. 

Whilst there is ammoniacal N within the leachate at concentrations ranging between 100-

200mg/l the small volume of daily leachate being produced results in only marginal increases 

(0.85 – 3 mg/l) in the combined sewage influent ammoniacal N concentration and this should 

be easily managed by the STW process. 

It is concluded that the leachate should be transferred to the new STW for ‘treatment’ and 

that thereafter it should be disposed with and as a part of the treated effluent through the 

marine outfall at Peel Bay. 

Recommendations 
It is recommended that samples of leachate from the Raggatt landfill site are tested for 

congeners present in both the WHO 12 suite, and also the EC7 (ICES 7) PCB congener suite, 

using routine analytical procedures and that samples are tested each month for an extended 

period of 12 months which would be inclusive of any seasonal affects and that collectively 

should further engender confidence in actual contaminant concentrations. 

When the new STW is commissioned and the leachate is ready to be transferred, DEFA will 

produce a new Licence to Discharge for MU that will include the normal determinant levels 

for marine discharge of a sewage treated effluent (40:60 BoD:SS), but will also include a 

determinant level for WHO12 PCB congeners of <15 ng/l. 

MU will issue a trade effluent Licence to Discharge consent to the DoI which will stipulate a 

maximum cumulative determinant level for WHO12 PCB congeners of <15 ng/l within the 

raw leachate. 

This joint approach should satisfy the OSPAR requirements and demonstrate that the Isle of 

Man Government is utilising the Best Available Techniques locally to manage this waste.  
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Appendix A – Development Site 

 

 

 

Glenfaba House Site 

 
 


