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Testing how voluntary participation requirements in an environmental
study affect the planned random sample design outcomes: implications for
the predictions of values and their uncertainty.
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Random sampling design is optimal in order to be able to assess outcomes, such as the mean of a given variable
across an area. However, this optimal sampling design may be compromised to an unknown extent by unavoidable
real-world factors: the extent to which the study design can still be considered random, and the influence this may
have on the choice of appropriate statistical data analysis is examined in this work.

We take a study which relied on voluntary participation for the sampling of private water tap chemical composition
in England, UK. This study was designed and implemented as a categorical, randomised study. The local
geological classes were grouped into 10 types, which were considered to be most important in likely effects
on groundwater chemistry (the source of all the tap waters sampled). Locations of the users of private water
supplies were made available to the study group from the Local Authority in the area. These were then assigned,
based on location, to geological groups 1 to 10 and randomised within each group. However, the permission to
collect samples then required active, voluntary participation by householders and thus, unlike many environmental
studies, could not always follow the initial sample design.

Impediments to participation ranged from ‘willing but not available’ during the designated sampling period, to a
lack of response to requests to sample (assumed to be wholly unwilling or unable to participate). Additionally,
a small number of unplanned samples were collected via new participants making themselves known to the
sampling teams, during the sampling period. Here we examine the impact this has on the ‘random’ nature of the
resulting data distribution, by comparison with the non-participating known supplies. We consider the implications
this has on choice of statistical analysis methods to predict values and uncertainty at un-sampled locations.



