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Your ref:  as below 

Our ref: 37958/3502/CBH/MD/SK 

 
24 October 2017 
 
Isle of Man Government 
Department of Infrastructure 
Murray House 
Douglas 
Isle of Man      IM1 2SF 
 
FAO: Ms Stephanie Gray       
 
 
Dear Stephanie 
 
RE: RAGGATT LEACHATE ANALYSIS 
 
We have now received the majority of the results of analysis of the samples of leachate taken from 
the Raggatt Landfill site and have pleasure in reporting our findings. 
 
1.0 Introduction 
 
We understand that the samples were taken by the Isle of Man Government Laboratory (IOMGL) 
on 29th June 2017, with the majority of the analysis being undertaken by IOMGL. PCB analysis 
was however subcontracted to Fugro Ltd. 
 
Analysis has been performed on both filtered and unfiltered samples in order to determine the 
effect removal of suspended solids might have on contaminant concentrations. At the time of issue 
of this letter, a report from IOMGL on the nature of the suspended matter is outstanding. 
 
The purpose of the sampling and subsequent laboratory analysis work was to provide information 
on levels of contaminants in the leachate for the Manx Utilities Authority (MUA). It has been 
proposed by IOMG that the leachate, which is currently being tankered to Peel Harbour for 
subsequent disposal, could potentially be fed into the proposed new Peel Sewage Treatment 
Works, which is to be constructed nearby. In a meeting in April 2017, MUA identified ammonium, 
heavy metals and PCBs as the key contaminants of concern.  
 
2.0 Results of Analysis 
 
Table 1 below summarises the analytical data, based upon Certificates of Analysis which have 
been provided by IOMGL and Fugro Ltd. 
 
Table 1: Summary of analytical test results  
 

Parameter Units Total Filtered 

pH Value - 7.74 - 

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 - 
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Parameter Units Total Filtered 

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 

 
2.1 Test Results 
 
It is evident that the leachate is alkaline in reaction and of moderately high electrical conductivity 
value (a measure of salinity). As would be anticipated of a leachate, the iron (and to a lesser extent 
manganese), total organic carbon and ammonium contents are elevated. Given the quantity of 
sediment that has been reported anecdotally to accumulate in the road tanker during disposal, the 
levels of suspended and settleable solids were lower than we would have anticipated. Further work 
is however on-going by IOMGL to determine the nature of this suspended material.  
 
Of the other heavy metals determined; 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. 
 
2.2 Effect of Filtration 
 
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 sorbed to the suspended 
matter present in the leachate.  
 
In respect of PCBs (which are known to strongly sorb to soil and sediment), filtering achieved a 
nearly 50% reduction in dissolved concentrations. 
 
For those heavy metals that were detected in the unfiltered sample, Table 2 below summarises the 
reductions in dissolved concentrations that were obtained by filtering the sample prior to testing. 
Table 2: Effects of Filtration 
 

Parameter % reduction on filtering 

Arsenic 85 

Iron 99 

Manganese 29 

Nickel 57 

Zinc >30 
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2.3 Potential Effect of Dilution within the STW 
 
We understand that the design capacity of the proposed STW is 65 litres/second (l/s). Figures 
provided to us by DOI indicate that summer and winter flows of leachate from the Raggatt would be 
of the order of 24,000 litres/day and 96,000 litres/day respectively. This is equivalent to 
approximately 0.3 l/s and 1.1 l/s respectively.  
 
Therefore, in summer, incorporation of the Raggatt leachate would constitute about 0.5% by 
volume against the design capacity of 65 l/s, increasing in winter to constitute about 1.7% of the 
total capacity. 
 
We do not have typical ammonium concentrations of sewage from the Peel area and so we have 
illustrated our calculations assuming a typical ammonium content of 25 mg/l. 
 
On this basis and assuming that the STW is operating at full capacity, for summer leachate flows, 
incorporation of the Raggatt leachate would increase the ammonium concentration of the influent 
sewage by about 2.5% from 25 mg/l to about 25.6 mg/l. For winter flows, incorporation of the 
Raggatt leachate would increase the ammonium concentration of the influent sewage by about 9% 
from 25 mg/l to about 27.3 mg/l. What is not clear and would need to be determined is whether 
ammonium concentrations in the leachate are reduced further by dilution as a result of increased 
rainfall infiltration during the wetter, winter period.  
 
3.0 Discussion 
 
The purpose of the study was to determine the concentrations of three key classes of 
contaminants:  ammonium, heavy metals and PCBs, that were identified by MUA as potentially 
limiting in considering whether the Raggatt leachate could be fed into the proposed new Peel STW.  
 
The study also provided an initial assessment of whether simple treatment in the form of removal of 
suspended matter might have a beneficial impact on contaminant concentrations. 
 
It would seem to us that the observed trace concentrations of heavy metals and PCBs would be 
unlikely to be limiting for the proposed STW. The ammonium content of the leachate however is 
elevated, as would be expected for a landfill leachate, although again, given the dilution available 
within the STW, the observed ammonium concentration does not appear to present an 
insurmountable problem for treatment.  
 
We have provided a very simple consideration of the effect that dilution of the leachate within the 
STW might have in Section 2.3 above. We have applied our calculations solely at this stage to 
ammonium as this was present in relatively high concentration, though the calculations could 
equally be applied to any of the heavy metals or PCBs. 
 
4.0 Recommendations 
 
We would make the following recommendations for further studies and assessment: 
 
1) Additional samples of leachate should continue to be taken on a regular (we suggest 

monthly) basis. This will be particularly interesting to see if there is any significant seasonal 
variation in contaminant concentrations, as rainfall increases into autumn and winter. 
Analysis should continue to be performed on both filtered and unfiltered samples. 

 
2) IOMGL should complete the examination of the sediment to determine its nature and 

composition. 
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3) It would be interesting in the next round of sampling to take a further sub-sample which is 
thoroughly aerated before filtering and analysis. The purpose of this test would be to allow 
all dissolved iron and manganese to oxidise and precipitate and then examine the effect this 
has on dissolved contaminant concentrations. 

 
4) To allow future data comparison and mass calculations, background data on contaminant 

concentrations in the Peel sewage should be obtained. 
 
We hope our findings meet with your approval. If you have any questions about our work, please do 
not hesitate to contact the undersigned. 
 
Yours sincerely 

 
 
Michael Dinsdale 
Associate 
For and on behalf of 
PETER BRETT ASSOCIATES LLP 
 


