Proceedings of the 6™ International Conference on Statistics: Theory and Applications (ICSTA'24)
Barcelona, Spain — August 19 - 21, 2024

Paper No. 112

DOI: 10.1115Y/icsta24.112

Assessment of River Water Quality using Survival Analysis

Maria Victoria Calderero!, Thiago Ramires!, Luiz Ricardo Nakamura?
"Federal University of Technology - Parana
635 Marcilio Dias St, 635, Apucarana, Parana, Brazil
mariacalderero@alunos.utfpr.edu.br; thiagoramires@utfpr.edu.br
2Federal University of Lavras
Lavras, Minas Gerais, Brazil
Ir.nakamura@gmail.com

Extended Abstract

In Brazil, several companies use river water in their production activities, e.g. ethanol producers, steel mills, mining
companies, among others, which is returned to the rivers after specific treatment. Therefore, it is necessary to carry out
studies to verify whether the specific treatment used is correct.

Although chemical analyses are the most used to check the quality of water returned to the environment, they are
expensive and do not offer exposure for long periods. On the other hand, in the literature the use of planarians as bioindicators
of water quality is discussed, as unlike classical toxicology tests, animals are able to capture the effects of long-term exposure.
Other reasons why they become indicators of environmental samples is because they are easy to cultivate, have a low cost
and, because they are organisms considered simple from a phylogenetic point of view, these animals can be used as an
indicator of the risk of exposure to pollutants for more complex organisms [1].

Studies on the sensitivity of flatworms have been presented in the literature, such as: the ability of freshwater planarians
to regenerate when they come into contact with pollutants [2]; freshwater planarians have a wide geographic distribution,
biological plasticity, ease of cultivation in the laboratory, sensitivity to different contaminants and regenerative capacity, and
for this reason they have been used as test organisms in ecotoxicological tests [3].

In this survey, data from a company that operates in the petrochemical sector, located in the city of Paulinia, state of Sdo
Paulo, Brazil, was used. The company collects water from the Jaguari River to use in its production activities (cooling of
tails), and after specific treatments, returns water to the river. To compare the quality of the water returned to the river,
samples from five different locations were collected: L1- Breeding site for flatworms; L2- water from the river before use;
L3- water from the river after use; L4- Source of the river; L5- Downstream of the Atibaia River.

Four water samples were collected from each location and, in each sample, ten planarians of the Dugesia Tigrina species
were inserted, totalling 200 samples. Animals' lifetime was monitored for 30 days. In order to compare the lifetime of
planarians for different locations, Kaplan-Meier estimates were calculated. Afterwards, the log-rank test was applied to verify
if there was a significant difference between the survival curves. Finally, the exponential regression model was adjusted,
considering locations as an explanatory variable. Based on the results of the analysis, it was found that the median lifespan
of flatworms inserted into the water that is returned by the company after use is practically half the median lifespan of
flatworms inserted into the water before being used by the company, indicating a significant increase in existing toxic
pollutants.

References

[1] A. H. LAU, “Avaliacdo Multipla do Potencial Genotdxico da Poluigdo Urbana de Porto Alegre” Ph.D dissertation,
Postgraduate Program in Genetics and Molecular Biology, Federal University of Rio Grande do Sul, 2002

[2] A.S. ALVARADO, NEWMARK, P. A. The use of planarians to dissect the molecular basis of metazoan regeneration.
Wound Repair Regen, Washington, vol.6, n.4, pp. 413-420, 1998.

[3] A. R. RIBEIRO, G. A. UMBUZEIRO, Effects of a textile azo dye on mortality, regeneration, and reproductive
performance of the planarian, Girardia tigrina. Environmental Sciences Europe, vol. 26, pp. 1-8, 2014.

112-1



	Assessment of River Water Quality using Survival Analysis

