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EXECUTIVE SUMMARY 

Substances that are both persistent and environmentally mobile have a greater potential to pass natural 
barriers like riverbanks and migrate to groundwater. They will remain in surface water rather than be removed 
from the water phase through partitioning to sediment or organic matter and have a greater propensity to 
‘breakthrough’ in standard drinking water treatment. Consequently, substances with these intrinsic properties 
and especially when considered in combination with toxicity may pose a risk to human health and the 
environment through contamination of drinking water sources. In recent years there has been an increasing 
body of work to explore definition of a hazard class relating to persistent, mobile, and toxic substances (PMT), 
and very persistent (vP) and very mobile (vM) substances, with the aim of protecting natural resources that 
could be used for drinking water supply.  

Defra and the DWI have commissioned this project to understand the potential risk from PMT or vPvM 
substances to drinking water sources in England and Wales. The findings will be used to develop guidance for 
water companies on risk assessment and targeted monitoring to ensure drinking water supply is safe.   

Substances that meet proposed PMT/vPvM criteria have been studied to investigate their potential risk to 
drinking water supply. Substances were selected for study based on their relevance to England and Wales 
and were identified as high priority for further study based on previous research, their properties, tonnage, and 
potential environmental emissions. They represent a subset of all substances that are likely to meet the 
proposed criteria for identification as PMT/vPvM.   

Evidence on environmental occurrence in raw and treated drinking waters from both UK and international 
monitoring studies for the substances of interest have been collated. There are frequent detections in surface 
water and groundwaters in England and Wales for some PMT substances; these include saccharin, 
amantadine, 2,4,7,9-tetramethyl-5-decy-ne, melamine, 1,4-dioxane  A similar pattern is observed in 
groundwater. There are no monitoring data available for some of the substances of interest in this project. No 
monitoring data for treated drinking water in England and Wales were found in the published literature for any 
of the substances studied. This is an evidence gap that should considered a priority in any future work. 

Data and intelligence on the nature of use of the group of PMT substances studied in this project have been 
used to estimate quantities released to the environment and used to derive modelled surface water 
concentrations. A wide variety of information sources were searched. However very little information is publicly 
available on the amounts of each substances supplied and used in the UK. Consequently, estimates of use 
and release derived in this study may have a high degree of uncertainty. Conservative assumptions have been 
used in the absence of more accurate information. 

Removal rates for each substance in both conventional drinking water treatment and advanced treatment 
processes have been determined. Data on the potential for removal of the compounds of interest during 
drinking water treatment processes (DWTPs) have been generated. Conventional drinking water treatment 
processes are moderately effective at removing most of the substances whilst advanced DWTPs are predicted 
to have a high removal efficiency. 

Peer-reviewed toxicological information for each substance has been used to determine a health based 
guidance value (HBGV). Finally, a tiered risk assessment has been performed to characterise risk to drinking 
water supply at surface water abstraction points. For those substances identified as a potential risk in lower 
tier screening assessment, a spatially based risk assessment was then performed for England and Wales. 

A tiered risk assessment using conservative assumptions and modelled exposure data suggest that most of 
the substances studied pose little risk to drinking water supply. Higher tier, spatially based risk assessments 
were performed for three of the 22 substances identified as having a potential risk to drinking water in the  
screening level assessment. These substances are 1,4-dioxane, tetrachloroethylene and 1,4,5,6,7,7-
hexachloro-8,9,10- trinorborn-5-ene-2,3-dicarboxylic anhydride. All three substances had risk characterisation 
ratios (RCRs) greater than one at some surface water abstraction sites when negligible degradation in the 
stream network and only conventional drinking water treatment was assumed. When advanced treatment 
processes are considered, none of the 22 substances had a risk characterisation greater than one and are 
considered to pose little risk to human health. 

Most monitoring data available for England and Wales were not accurately measured and there are 
uncertainties associated with concentrations reported. For this reason, we have not used the data to perform 
any validation of model outputs. Further work to validate the model outputs using fully quantitative monitoring 
data for substances of interest at drinking water abstraction points would be a very useful next step.  

Quantitative monitoring data for those substances with the highest potential risk in both surface water and 

groundwaters would be a useful additional line of evidence. None of the substances studied have been 

identified as a very high risk. 
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1,4-dioxane, tetrachloroethylene and 1,4,5,6,7,7-hexachloro-8,9,10-trinorborn-5-ene-2,3-dicarboxylic 

anhydride  should be considered for including in targeted risk based monitoring.  It would be more appropriate 

to monitor in water for the hydrolysis product of 1,4,5,6,7,7-hexachloro-8,9,10-trinorborn-5-ene-2,3-

dicarboxylic anhydride  (chlorendic acid), than the substance itself. 

Taking a precautionary approach, those substances identified as having a potential risk in the tier 2 

assessment with conventional treatment could also be considered for monitoring to obtain quantitative data 

and better characterise typical environmental levels in English and Welsh water. This includes 2,4,7,9-

tetramethyldec-5-yne-4,7-diol, trichloroethylene, melamine, dinoseb, dapsone, amantadine, 

tricarbonyl(methylcyclopentadienyl) manganese, 2-morpholinoethanol and 2,2'-dimethyl-2,2'-

azodipropiononitrile. 

Widespread environmental occurrence of melamine is reported. We have combined emissions estimates of 

melamine and melamine cyanurate, which dissociates to melamine when estimating a total emission to surface 

water. However, melamine is also identified as a major degradation product (70% of parent) of cyromazine, 

which has been used as a biocide for the control of fly larvae in animal husbandry, outdoor manure heaps, 

slurry reservoirs and landfill sites and other breeding sites in animal housing. Potential indirect sources of 

melamine, such as such as the biocidal uses for animal health and slurry management described here should 

be explored further to better understand and quantify their potential for release to the environment. 

The project has studied 22 substances that meet proposed criteria for identification as PMT/vPvM.  However, 

there are likely to be other substances that meet PMT/vPvM criteria and are relevant to surface water drinking 

water sources in England and Wales. The list of relevant PMT substances should be reviewed and updated 

periodically. 

 

 


