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1 Introduction 

Raggat Landfill has been disused for many years but still produces leachate. Since 1994 the 
leachate has been collected from the site and disposed of to sea untreated. 

DEFA and their predecessors the Department of Local Government and the Environment have 
always been desirous  to stop this practice and had initial discussions with the former Department of 
Transport  Drainage Division with a view of taking the leachate to be treated at the new Peel  
sewage treatment works (STW) when the new works is constructed.  

As the Peel STW is not yet designed the discussion remains ongoing between DEFA and the relatively 
recently formed Manx Utilities (which merged the former Manx Electricity Authority and Water & 
Sewerage Authority) 

Arcadis in its previous guise as Hyder Consulting was asked to review whether the quality and daily 
volume of the leachate could be accepted into a sewage treatment works without unduly affecting 
the treatment process. 

 

2 Raggat Landfill Leachate 

There is no treatment of the leachate at the landfill site. The leachate is collected daily from the site 

and disposed of to sea via the outfall at Peel. The volume of leachate collected each day is 

approximately 23 m
3 

 

 
Only limited sampling and analysis had been carried out on the leachate and these results are 

described below in Tables 1 & 2. Table 1 contains the results from the commonly analysed 

determinands and Table 2 contains PCB results. 

 
Table1 Analytical Results 

 
`Date 

of 

  
30/08/2007 

 
06/09/2007 

 
14/09/2007 

 
17/03/2009 

 
18/03/2009 

 

        

 
Parameter 

 
Units 

 
Result 

    Average 
Concentratio

        

pH  7.52 7.64 7.53 7.4 7.35  

Conductivity µS/cm 4190 4310 4410 3430 3440 3956 

Lead mg/l 0.005 0.005 0.005 0.005 0.005 0.005 

Copper mg/l 0.02 0.02 0.02 0.02 0.02 0.02 

Zinc mg/l 0.076 0.064 0.079 0.02 0.02 0.0518 

Iron mg/l 0.175 0.159 0.136 3.33 0.224 0.8048 

Manganese mg/l 0.387 0.353 0.338 0.707 0.811 0.5192 

Cadmium mg/l 0.005 0.005 0.005 0.0005 0.0005 0.0032 

Chromium mg/l 0.02 0.02 0.02 0.005 0.005 0.014 

Nickel mg/l 0.02 0.02 0.02 0.00667 0.00654 0.014642 

Hardness mg/l 758 767 772 702 710 741.8 

Alkalinity mg/l 1954 1986 2027 1761 1713 1888.2 

Sodium mg/l 300 309 315 228 232 276.8 

Ammonium mg/l 231 228 216 187 189 210.2 

Potassium mg/l 126 131 130 103 105 119 

Magnesium mg/l 97.8 99.8 100 73.9 75.3 89.36 
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Calcium mg/l 140 141 142 158 159 148 

Chlorite mg/l 389 397 416 301 294 359.4 

Nitrite mg/l 0.5 0.5 0.5 0.5 0.5 0.5 

Nitrate mg/l 2.56 1.72 1.89 0.5 0.5 1.434 

Phosphate mg/l 0.7 0.7 0.7 0.7 0.7 0.7 

Sulphate mg/l 12.1 10.5 10.7 10.75 11 11.01 

BOD mg/l 14 17 19   16.7 

 

TOC mg/l 83 78 212 222 226 164.2 

COD mg/l 145 141 154 100 98 127.6 

 

Table 2 PCB results 

 

 Unit 17/03/09 18/03/09 
PCB 28 ng/l 0.011 0.015 
PCB 52 ng/l 0.007 0.009 
PCB 101 ng/l <0.011 <0.005 
PCB 118 ng/l <0.011 0.006 
PCB 138 ng/l 0.021 0.024 
PCB 153 ng/l 0.024 0.033 
PCB 180 ng/l 0.069 0.054 
Total PCB (1) ng/l 0.154 0.146 

(1) The total PCB value is a worst-case value (for the set of results) as it includes the 
numerical value of each < result. 

 
The results from Table 1 reflect an aging landfill site; the BOD and COD values are low and the 
ammonia values are relatively high. 

 

3 Peel STW 

The proposed Peel STW is likely to be an Integrated Rotating Biological Contactor Plant consisting of 

six IRBC units which contain by design the primary settlement tanks, biological treatment, and final 

settlement tanks in an integrated plant providing a much smaller, low energy, low maintenance 

solution. These plants have been installed very successfully over the past 5 years across the Island as 

a part of the Regional Sewage Treatment Strategy. The effluent discharge will be directly to sea and 

the anticipated consent is likely to be 40:60 (BOD:SS) with no defined ammonia standard. The works 

will be designed for a future population equivalent of approximately 9,400 with an estimated dry 

weather flow of 1,900 m3/d. 

 
Given the proposed design of the works, the estimated sludge production will be approximately 534 

kg/d. This value assumes a sludge yield of 1.0 kg sludge/kg BOD destroyed. 

 

4 Effect of Leachate on Peel STW 

Accepting the leachate into Peel STW will mainly affect the flow and load to be treated and the 

sludge quality. 
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4.1 Flow and Load 

From Table 1 it can be seen that the biological load increase due to the leachate will be <0.1% if the 

incoming leachate flow is balanced throughout 24 hours. The effect of the ammonia load will be 

greater and will increase the total ammonia load by approximately 7%. However, there will not be an 

ammonia consent and therefore the only effect will be on the oxygen demand. If it is proposed to fully 

nitrify the effluent, it is anticipated that the total oxygen demand will increase by <3%. 

To balance the leachate at the works, it is recommended that a holding tank of 100 m3 be placed 

upstream of the works inlet. This volume will allow for any periods that it is not possible to feed the 

leachate through the works (e.g. pump failure). The tank should be equipped with a mixer and a 

pump. 

4.2 Sludge Quality 

Introducing the leachate into the works will have a very minor effect on the quantity of sludge 

produced. However, it will affect the quality of the sludge. 

 
The quality of the sludge is of importance if it were ever to be spread on agricultural land. The 

quality parameters of importance are: 

• Microbiological 

• Nutrient concentration 

• metals level 

• other specific toxic elements 

 

4.2.1 Microbiological 

The sludge produced at Peel STW will be taken to Meary Veg STW and processed in the new sludge 

treatment centre where it is dried. The design of the dryer is such that all required microbiological 

standards will be met. 

 

4.2.2 Nutrients 

The change in the nutrient levels due to treating the leachate will be insignificant. 

 

4.2.3 Metal Levels 

The metal levels in the incoming sewage are not known but it is unlikely that the effect of the leachate will 

change them significantly. Metal levels in sludge are of importance as there are both stated maximum 

levels in the soil and also guideline levels in the sludge itself to be applied to the soil. Of the heavy 

metals that have been analysed for and are regulated, none are close to the specified limit. Therefore, 

the effect of metals in the leachate will not cause a problem with the application of the sludge to land. 

 

4.2.4 PolyChlorinated Biphenyls (PCBs) 

Although the production of PCBs was banned in the 1970s, because they are very stable compounds 

they are still found in sewage, leachates, rivers etc. today. The level of PCBs in leachate is entirely 
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dependent on the nature of the waste disposed of at the site. PCBs were used in a range of applications 

including as coolants in transformers and capacitors and also in the PVC coating of electrical wiring. 

 
The European Union has produced a Working Document on Sludge (Third Draft, April 2000) that 

contains a proposal that the sum of the individual PCB congeners (28, 52, 101, 118, 138, 153 and 180) 

should not exceed 0.8 mg/kg dry matter if the sludge is to be used on agricultural land. 

 
As described in Table 2 above, the total concentration of the congeners has an average (only two 

samples) of 0.150 ng/l. 

 
Using a total leachate flowrate of 23 m3/d and assuming 50% of the PCBs pass into the sludge stream, 

the concentration in the sludge approximates to 3.2 ng/kg (0.15*23*0.5*1000/534 mg/kg). This value is 

significantly lower than the permitted value for sludge used in agriculture. 

Furthermore, as the sludge from Peel STW will be transferred to Meary Veg STW and mixed with both 

indigenous sludge and sludge from other outlying works it is probable that the overall PCB 

concentration from the dried sludge product will be even lower. 

 

5 Sludge Disposal 

The primary disposal route for sludge from Meary Veg STW is incineration with safe disposal of the 

residual ash. For this disposal route, the concentration of PCBs in the sludge from Peel STW is not 

relevant. However, if this route were to be compromised, for example through a long-term failure of the 

incinerator plant, the disposal route may be re-use on agricultural land. 

 

6 Conclusions 

Only limited sampling of the leachate has been carried out. 

In the event of a sustained failure of the EfWP, the contingency disposal option for dried pelletized sludge 
may be disposal to agricultural land. 

From the analytical results, the concentration of PCBs will be lower than permitted levels for sludge 

recycled to agricultural land. Therefore, the contingency option is viable and the leachate can be taken to 

Peel STW. 

The effect of all other analysed determinands would not prevent the leachate being treated at Peel STW. 

To engender further comfort and confidence in this long term solution further sampling could be 

undertaken over a more prolonged period e.g. 3 months and the issue could be then revisited. 

However it is also noted that SITA have  indicated that there will always be a need for the drier 

pelletized sludge at the EfWP and that should the plant be unavailable through either planned or 

unplanned shutdowns then the dried pellets would be bagged (at Meary Veg STW) and thereafter 

stored until such time as the plant was available.  

In other words it now seems unlikely that drier pelletized sludge will ever be disposed of through the 

agricultural route. 
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