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Tritium-based transit time uncertainties due to measurement errors and model parameter choices were investigated
using Monte Carlo sampling in a generalised likelihood uncertainty estimation (GLUE) framework (Gallart et
al., 2016) by means of a program written in R. The method was applied to a variety of single lumped parameter
models, including the exponential piston flow (EPM), dispersion (DM) and gamma (GM) models), which
represent catchments as homogeneous. Double versions of the models were also considered, allowing for extreme
heterogeneity (e.g. two distinctive parts) in a catchment. The ranges of the model shape parameters examined
were limited to those that can apply to homogeneous systems. This required eliminating L-shaped transit time
distributions (i.e. those with dispersion parameters greater than 1.36 for the DM, and alphas less than 1.0 for the
GM; Bardsley, 2017). The modified ranges allowed relatively consistent MTTs to be obtained with the different
models.
The method was applied to tritium series data from the Waikoropupu Main Spring (data from 1966 to 2006) and
the Kuratau River (1964-2017), both in New Zealand. The spring has two sources, as previously shown by a
mass-balance model (Stewart and Thomas, 2008), and the two source waters had MTTs of 1.3 years and 13 years
respectively. Comparison of results from the single and double models showed a moderate difference in overall
ages (6.3±1.8 to 11±1 years). Kuratau River had a greater difference between overall ages from the single and
double models (2.4 to 12.4 years) representing a more extreme aggregation effect (Stewart et al., 2017). The two
component waters identified by the double models had ages of 0.7 years and 24 years respectively, resulting from
drainage from two very different rock types in the Kuratau catchment.
This method should improve confidence in tritium-based MTTs especially in combination with other dating
methods.
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