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Executive Summary 

Personal care products (PCPs) and Domestic Cleaning products (DCPs) contain a wide range 
of chemicals, according to their intended purpose. Patterns of use between different PCPs 
and/or DCPs also differ and, as a consequence, the duration and levels of human exposure to 
the chemicals present can vary significantly. PCPs are categorised by their use and include 
‘leave-on’ products such as cosmetics, moisturisers, body sprays and deodorants’, ‘rinse-off’ 
products including shampoos, soaps, shower gels and shaving gels, and ‘oral care’ products 
such as toothpaste and mouthwashes. DCPs are classed as those used for ‘laundry/dish care’ 
including dishwasher tablets/powders, washing up liquids and laundry powders, ‘surface 
cleaning’ such as kitchen and bathroom spray cleaners, ‘air care’ including air fresheners and 
fragrances, and ‘floor care’ such as hard surface cleaners and carpet shampoo. Importantly, 
the majority of PCPs/DCPs used in the home are disposed of down the drain, thus entering 
the sewerage system with the potential to reach drinking water supplies. 

A study commissioned by the Drinking Water Inspectorate (DWI) and conducted in 2014 
investigated the potential of 690 chemicals used in PCPs and DCPs to be present in drinking 
water (WRc, 2014). From this, 33 chemicals were identified as having an increased potential 
for reaching drinking water and, for 10 of these, exposure from drinking water and bathing 
was considered higher than would be expected from normal use of the products. The study 
reported here expands on these previous findings by carrying out a risk assessment to 
determine if the toxicological properties of the chemicals are of concern with respect to 
exposure of humans via drinking water. EDTA and boric acid were eliminated from the priority 
list as guideline values indicated no safety concern at the levels identified. The eight chemicals 
included in the risk assessment process were: 1,2,3-benzotriazole; 1H-benzotriazole, 4(or 5)-
methyl-; (1-hydroxyethylidene) diphosphonic acid (HEDP); diethylenetriamine penta 
(methylene phosphonic acid) (DTPMP); amino tris(methylene phosphonic acid) (ATMP); 2-(2-
butoxyethoxy) ethanol (DEGBE); linear alkylbenzene sulphonate (LAS); cocamidopropyl 
betaine (CAPB).  

Risk assessment was carried out by comparing potential intake (exposure) values from 
drinking water with toxicologically-derived health-based guidance values (HBGV). Hazard 
identification and characterisation was achieved for each chemical through a critical 
assessment of publicly available human and experimental literature. This allowed 
identification of a point of departure (POD) to which appropriate (chemical specific) 
assessment factors (AF) were applied to derive a tolerable daily intake (TDI). Exposure levels 
were determined using default body weight and consumption parameters for adults, children 
and infants, as advised by WHO (2017), with measured, where available, or modelled 
concentrations in drinking water, determined in the previous study (WRc, 2014). Risk was 
characterised through calculation of the hazard quotient (HQ), where intake was compared 
against the TDI, and calculation of the drinking water equivalent level (DWEL). Margin of 
exposure (MOE) was also calculated, for risk communication purposes, to illustrate the degree 
of ‘safety’ between estimated intake levels and the levels associated with adverse effects.  

Hazard identification and characterisation was possible for all chemicals, however the 
availability of chronic toxicity studies was generally limited. All TDIs, with the exception of 
that for DEGBE, were derived from NOAELs and in several cases (HEDP, ATMP, 1,2,3-
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benzotriazole) this was the maximum dose tested in the study. Where available, the exposure 
assessment utilised measured data from the previous study (WRc, 2014); however, when 
unavailable, the maximum modelled levels in drinking water were used as a ‘worst-case’ 
scenario for risk assessment purposes. Estimated intakes of each chemical from drinking 
water were calculated for receptors in three age groups, to allow for the effect of body weight 
on intake levels, with infants being considered as potentially the most sensitive age group for 
risk assessment purposes. For all age groups intake was below the calculated TDI and all HQ’s 
were <1. The MOEs were also all >100, indicating that it was unlikely that any of the chemicals 
would be of concern following exposure via drinking water. Due to a lack of data concerning 
relative exposure from other sources, an assumption was made that total exposure to a 
chemical was from drinking water. In reality, other sources of exposure may occur through 
intended product use; however, the MOEs are sufficiently large to not be eroded to any 
significant extent if additional exposures were also taken into account. 

Taken together, the evidence presented in this risk assessment indicates that for the 
chemicals of interest the levels that are potentially present in drinking water due to normal 
use of PCPs and DCPS are not anticipated to pose an appreciable risk to public health. 

  


