
Fig 2: Mean Scores for Perception of Water Quality 
(bars represent 95%CI) 
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IntroductionIntroduction

MethodMethod
As part of a larger study aimed at recruiting PWS households to a diary study, we sent a 
postal survey to a random sample of households in the rural counties of Norfolk, Suffolk and 
Herefordshire. The questionnaire was sent to 834 of an estimated 2400-3000 households 
thought to be served by PWS in Norfolk and Suffolk and 1212 of approximately 3000 
households in Herefordshire between December 2007 and March 2009.

Householders were asked if they had experienced any water quality problems in the past 4 
weeks and they were asked to rate the quality of their water in relation to 4 organaleptic 
qualities and ‘safety’ using a 5 point Likert scale. Householders were also asked to rate how 
concerned they were about selected properties/contaminants and to rate overall how happy 
they were with the quality of their supply.

ResultsResults
Of the surveys returned with at least one question response, we obtained an overall response 
rate of 28%. 

The results focus on the valid returned surveys from PWS consumers (80%) which are 
reported collectively (including sub-group analysis by region). The results from Mains 
consumers (19%) are provided for comparison and reported collectively (due to low response 
from Norfolk/Suffolk). Outcomes for the two water supply types for ‘Perception’ variables are 
compared using the Mann-Whitney-U two sample rank-sum test.

Recent Water Quality ProblemsRecent Water Quality Problems
The majority of PWS and Mains consumers reported ‘No problems’ in the past 4 weeks (81% 
and 70% respectively). Of the consumers reporting problems, ‘Discolouration’ was reported 
by 12% of PWS consumers (14% in Norfolk/Suffolk and 10% in Herefordshire). The most 
frequently cited problem for Mains consumers was ‘Cloudiness’ (14%).  

Perception: Water QualityPerception: Water Quality
The response options for the 5 characteristics of water quality ranged from Very Poor (0) to 
Very Good (4). ‘Taste’ and ‘Smell’ received the highest mean scores for PWS consumers (3.5 
(95% CI=3.42 to 3.58) and 3.51 (95% CI=3.44 to 3.59) respectively). This trend was 
consistent for PWS across the two regions (‘Colour’ also ranked joint 2nd in Herefordshire). By 
contrast, ‘Taste’ and ‘Smell’ obtained the lowest mean scores for Mains consumers (2.76 
(95% CI=2.56-2.96) and 2.88 (95% CI=2.68-3.08) respectively). The difference between 
water supply types (Mains and PWS) was statistically significant for Taste, Smell, Colour, 
Clarity and Safety (p<0.01).  

In England and Wales private water supplies (PWS) serve 
domestic and commercial premises and are subject to the 
same quality standards as mains (public) supplies. 
Domestic supplies are estimated to serve more than 325000 
people (Kirk et al., 2000) and are typically found in rural 
areas of the country. 
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County

Mail Survey Response Rates

564 (28%)9 (0.4%)101 (5%)454 (22%)Total (n=2046)

287 (24%)4 (0.3%)81 (7%)202 (17%)Herefordshire (n=1212)

277 (33%)5 (0.6%)20 (2%)252 (30%)Norfolk/Suffolk (n=834)

TotalUnknownMainsPWS

Water Supply Type

Top of well water supply chamber            
Inset: hand pump for abstraction 

The PWS regulations 1991 are currently under revision and 
draft proposals for the new framework are in consultation. A 
more comprehensive understanding of PWS householders’
perceptions about water quality is required to inform policy 
debate. 
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Fig.1: Households with  Water Quality Problems (%)
PWS

Mains

References: References: Kirk et al (2000). Small Licence exempt groundwater sources. BGS Technical Report WD/00/15/EA NGCLC Project Report NC/06/06. BGS Keyworth.
Yip-Richardson et al (2009). Microbiological surveillance of private water supplies in England - The impact of environmental and climate factors on water quality. Water Research, 43 (8), 2159-2168.

Perception: Concern about Contaminants/PropertiesPerception: Concern about Contaminants/Properties
The response options for the 5 contaminants/properties ranged from Very Unconcerned (0) 
to Very Concerned (4). The highest mean score for both PWS and Mains consumers was for 
‘Pesticides/Fertilisers’ (2.08 (95% CI=1.94-2.22) and 2.64 (95% CI=2.4-2.89) respectively). 
Sub-group analysis by region demonstrated that ‘Bacteria’ had the highest mean score for 
Herefordshire (2.07 (95% CI=1.88-2.26)) and ‘Pesticides/Fertilisers’ for Norfolk/Suffolk PWS 
consumers (2.31 (95% CI=2.13-2.49)). The difference between water supply types was 
statistically significant for Bacteria, Lead/Other Metals, Pesticides/Fertilisers and Chemicals 
(p<0.01). 

Perception: Overall Happiness with Quality of SupplyPerception: Overall Happiness with Quality of Supply
With responses ranging from Very Unhappy (0) to Very Happy (4), the mean scores for PWS 
and Mains consumers were 3.4 (95% CI=3.31-3.48) and 3.04 (95% CI=2.87-3.21) 
respectively. By region, the mean score for Herefordshire and Norfolk/Suffolk PWS 
consumers were 3.46 (95% CI=3.34-3.58) and 3.3 (95% CI=3.19-3.42) respectively. The 
difference between water supply types was statistically significant (p<0.01).

ConclusionsConclusions
The high level of satisfaction with the quality of private water supplies is in sharp contrast 
with the evidence that over 50% of supplies are prone to faecal pollution as measured by the 
presence of indicator organisms (Yip-Richardson et al. 2009). However,  this  general  belief  
in  the  safety of  these  supplies by consumers may generate resistance to any attempt to 
reduce risk that involved the owners in extra  cost. Any attempt to reduce the public health 
risks associated with consumption of water from PWS must be preceded by education about 
the health risks associated with consumption of contaminated water and how these risks can 
be managed. These   educational  interventions   would   be   best  targeted at the risk 
private supplies pose to young children and visitors.
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Fig 3: Mean Scores for Concern about Contaminants 
(bars represent 95%CI)
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Fig 4: Mean Score for Happiness with Supply Quality 
(bars represent 95%CI)
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