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1. 

1.1 

COMMENTS ON ENGINEERING COSTS ANALYSIS 

The cost analysis for the treatment and blending options indicates 

that blending is by far the most expensive option for Lincolnshire, 

largely by virtue of the high capital cost of the 60km pipeline 

from Rutland Water. For the multiple borehole case in Lincolnshire 

the least cost solution is biological denitrification. Ion 

exchange has the lowest capital cost, but the overall NPV is 

dominated by the high operating costs associated with resin 

regenerants, namely the purchase of salt and the cost of tankering 

of regenerant liquors for off-site disposal. 

1.2 The cost of ion exchange decreases at a greater rate than that of 

biological denitrification with the decreasing plant size 

associated with restrictions on fertiliser applications. The cost 

differential for ion exchange versus biological denitrification 

reduces from +37% for zero restriction to +21% for 30% restriction, 

and at 50% restriction the costs are virtually identical. 

1.3 This effect is also seen from the fact that in all other cases i.e. 

both the single-borehole plants and the multiple-borehole plant for 

Cambridgeshire (much smaller than that for Lincolnshire) ion 

exchange is the least cost solution, the cost differential steadily 

increasing in percentage terms with decreasing plant size. 
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1.4 For both single and multiple borehole plants the NPV for the 

Cambridgeshire case is considerably lower than for Lincolnshire, 

reflecting both the generally lower nitrate levels and the later 

date at which the figure of 11.3 mg/l is exceeded. 

1.5 In spite of the lower cost of biological denitrification for large 

installations there remains a potential problem in respect of its 

use for groundwater with regard to public acceptability of 

introducing methanol, a chemical of concern, into water destined 

for potable supply with only sand filtration as a downstream 

treatment process (i.e. no ready means of removal of residual 

methanol in the product water in the event of a breakthrough). 

Concern has also been expressed regarding the leaching of amine 

compounds from ion exchange resins, as referred to previously, but 

considerable research is being undertaken into this aspect of resin 

operation and the ion exchange process is understood to have been 

approved elsewhere as a method of nitrate removal from potable 

water. 












































































































































