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Abstract

The Bellecombe pilot site — SIPIBEL — was created in 2010 to study the characterisation, treatability and impacts
of hospital effluents in an urban wastewater treatment plant. This pilot site is composed of: i) the CHAL hospital,
opened in February 2012, ii) the Bellecombe wastewater treatment plant, with two separate treatment lines
allowing to fully separate the hospital wastewater and the urban wastewater, and iii) the Arve River as the receiving
water body and a tributary of the Rhéne River and the Geneva aquifer. The data base includes in total 48 439
values measured on 961 samples (raw and treated hospital and urban wastewater, activated sludge in aeration
tanks, dried sludge after dewatering, river and groundwater, and a few additional campaigns in aerobic and
anaerobic sewers) with 44 455 physico-chemistry values (including 15 pharmaceuticals and 14 related
transformation products, biocides compounds, metals, organic micropollutants, etc.), 2 193 bioassay values
(ecotoxicity), 1 682 microbiology values (including microorganisms and antibioresistance indicators) and 120
hydrobiology values. As a complement to the SIPIBEL data introduction paper (pre-print available in Zenodo),
this paper describes the 10 csv files of the SIPIBEL data set, aiming to provide the user the necessary information
to read and interpret the data.
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1. INTRODUCTION

The full SIPIBEL dataset in Zenodo is composed of 12 files listed in Table 1. The column separator of the csv
files is the semicolon ;’. In the following sections, each csv file is described.

File name Content
01_SIPIBEL _data_paper.pdf Presentation of SIPIBEL observatory and data set
02_SIPIBEL _dataset_description.pdf This file
03_SIPIBEL_metadata_sampling_points.csv List and description of sampling points
04_SIPIBEL_metadata_physico_chemistry_methods.csv | List and description of the analytical methods
05_SIPIBEL_metadata_bioassay methods.csv List and description of the bioassay methods
06_SIPIBEL_metadata_microbiology methods.csv List and description of the microbiology methods
07_SIPIBEL_metadata_hydrobiology _methods.csv List and description of the hydrobiology methods
08_SIPIBEL_dataset_samples.csv List and description of samples
09_SIPIBEL _dataset_physico_chemistry.csv Full set of physico-chemistry data
10_SIPIBEL _dataset_bioassay.csv Full set of bioassay data
11 _SIPIBEL _dataset_microbiology.csv Full set of microbiology data
12_SIPIBEL _dataset_hydrobiology.csv Full set of hydrobiology data

Table 1 : List of the 12 files of the SIPIBEL data set available on Zenodo.
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2. FILE 03_SIPIBEL_METADATA_SAMPLING_POINTS.CSV

This file contains 46 lines and 7 columns. The columns indicate successively:

1.

No ok~

The identification code for each sampling point, in the format SP_00xx with xx a two-digit code
identifying each sampling point in both space and time (see maps and evolution of sampling points in file
01_SIPIBEL _data_paper.pdf).

The sampling point name, with a short description for the Bellecombe wastewater treatment plant where
sampling conditions have changed over time due to modifications of the treatment lines (see file
01_SIPIBEL _data_paper.pdf).

The sample matrix, selected among raw wastewater, treated wastewater, surface freshwater, groundwater,
combined sewer overflow, and sludge.

The sample origin, selected among hospital wastewater, urban wastewater, river water, and groundwater.
The longitude of the sampling point.

The latitude of the sampling point.

A comment if appropriate. ‘NA’ indicates there is no comment.

3. FILE 04_SIPIBEL_METADATA_PHYSICO_CHEMISTRY_METHODS.CSV

This file contains 760 lines and 16 columns. The columns indicate successively:

1.

ol

10.
11.
12.
13.
14.
15.

16.

The identification code for each physico-chemistry analytical method, in the format MP_xxxx with Xxxx
a four-digit code.

The name of the physico-chemistry indicator.

The CAS (Chemical Abstract Service) number if appropriate. ‘NA” indicates no CAS number is given.
The sample matrix, as given in file 03_SIPIBEL_metadata_sampling_points.csv (column 3).

The fraction to which the physico-chemistry analysis is applied, selected among 1 — Dissolved fraction,
2 - Whole water with no separation of liquid and SPM (Suspended Particulate Matter) phases, 5 — TSS
(Total Suspended Solids) fraction, and 6 — Sludge.

The standard, guideline, or bibliographic reference for the physico-chemistry analytical method. For some
cases, internal methods are used. The literature references (excluding standards and internal methods) are
given below in section 12 ‘References’.

The limit of detection (LoD). ‘NA’ indicates no LoD is given.

The limit of quantification threshold LoQ 1 used to estimate low values. See detailed explanations in file
01_SIPIBEL_data_paper.pdf. ‘NA’ indicates no LoQ 1 values is given.

The limit of quantification threshold LoQ 2 used to estimate low values. See detailed explanations in file
01_SIPIBEL_data_paper.pdf. ‘NA’ indicates no LoQ 2 values is given.

The limit of quantification threshold LoQ 3 used to estimate low values. See detailed explanations in file
01_SIPIBEL_data_paper.pdf. ‘NA’ indicates no LoQ 3 values is given.

The limit of quantification threshold LoQ 4 used to estimate low values. See detailed explanations in file
01_SIPIBEL_data_paper.pdf. ‘NA’ indicates no LoQ 4 values is given.

The limit of quantification (LoQ). ‘NA’ indicates no LoQ is given.

The unit of the measured physico-chemistry indicator.

The uncertainty (in %) at LoQ for a 95% confidence level. “NA’ indicates no uncertainty is given.

The uncertainty (in %) at the measured concentration for a 95% confidence level. ‘NA’ indicates no
uncertainty is given.

The type of analytical method used. ‘NA’ indicates no specific method is given.

4. FILE 05_SIPIBEL_METADATA_BIOASSAY_METHODS.CSV

This file contains 93 lines and 15 columns. The columns indicate successively:

1.
2.
3.

The identification code for each bioassay method, in the format ME_0Oxxx with xxx a three-digit code.
The name of the bioassay.

The fraction to which the bioassay is applied, selected among 1 — Dissolved fraction and 2 - Whole water
with no separation of liquid and SPM phases.

The standard, guideline, or bibliographic reference for the bioassay. The literature references (excluding
standards and internal methods) are given below in section 12 ‘References’.



10.
11.
12.

13.
14.

15.

The exposure time of the bioassay. ‘NA” indicates no exposure time is given.

The type of effect, selected among agonist, antagonist, cytotoxicity, DNA damage, growth inhibition,
luminescence inhibition, mobility inhibition, mortality, mutation, and population growth inhibition.

The endpoint of the bioassay, selected among EC20 (20% effective concentration), EC50 (median
effective concentration), growth inhibition, LD50 (lethal dose 50%), luciferase activity, micronuclei /
well, mortality, number of revertant wells (/48), SOS induction factor, tail intensity, and viability.

The unit of the result. ‘NA’ indicates the absence of specific unit.

The test condition, selected among semi-static and static.

The type of specific treatment applied. “‘NA’ indicates no specific treatment is applied.

The use of freezing (Yes or No).

The sample preparation method, selected among settling, solid-phase extraction (SPE) using C18 columns
and solid-phase extraction (SPE) using HLB columns. ‘NA” indicates no specific sample preparation is
applied.

The extraction solvent, selected among acetone, DMSO and methanol. ‘NA” indicates no solvent is used.
The solvent used in the bioassay, selected among acetone, DMSO, and methanol. ‘NA’ indicates no
solvent is used.

A comment if appropriate. ‘NA” indicates there is no comment.

5. FILE 06_SIPIBEL_METADATA_MICROBIOLOGY_METHODS.CSV

This file contains 40 lines and 10 columns. The columns indicate successively:

1.
2.
3.

RoO®o~N®

0.

The identification code for each microbiology method, in the format MM_00xx with xx a two-digit code.
The name of the microbiology test.

The fraction to which the microbiology test is applied, selected among 2 - Whole water with no separation
of liquid and SPM phases, 5 — TSS fraction, and 6 — Sludge.

The endpoint of the test, selected among bacteria (16s rDNA), eggs, integrons all classes, integrons class
1, integrons class 2, integrons class 3, oocysts, relative abundance class 1, relative abundance class 2,
relative abundance class 3, and relative abundance all classes. “NA” indicates no specific endpoint.

The standard, guideline, or bibliographic reference for the microbiology test. For some cases, internal
methods are used. The literature references (excluding standards and internal methods) are given below
in section 12 ‘References’.

The limit of detection (LoD). ‘NA” indicates no LoD is given.

The limit of quantification (LoQ). ‘NA’ indicates no LoD is given.

The unit of the result. ‘NA’ indicates the absence of specific unit.

The use of freezing (Yes or No).

The type of microbiology method used.

6. FILE 07_SIPIBEL_METADATA_HYDROBIOLOGY_METHODS.CSV

This file contains 5 lines and 4 columns. The columns indicate successively:

1.
2.

3.
4,

The identification code for each hydrobiology method, in the format HM_000x with x a one-digit code.
The name of the hydrobiology indicator. All indicators are evaluated on whole water with no separation
of liquid and SPM phases.

The standard, guideline, or bibliographic reference for the test.

The type of hydrobiology method used.

7. FILE 08_SIPIBEL_DATASET_SAMPLES.CSV

This file contains 962 lines and 8 columns. The columns indicate successively:

1.
2.

The identification code for each sample, in the format Ech_xxxx with xxxx a four-digit code.
The identification code of the campaign to which the sample in column 1 belongs, in the format
Camp_0xxx with xxx a three-digit code.



The corresponding sampling point given with its code SP_00xx (see file 03_SIPIBEL_metadata
sampling_points.csv).

The start date and time of the campaign.

The duration (in h:mm) of the campaign. ‘One-off” indicates instantaneous samples.

The water flow (in m%/day) at the sampling point during the campaign. ‘NA” indicates no water flow data
is available or flow data is not relevant.

The water flow data provider (for information only). ‘NA’ indicates no provider is given or flow data is
not relevant.

The sample quality, as explained in file 01_SIPIBEL_data_paper.pdf, which can be either ‘CORRECT”
if all quality tests are OK or ‘UNCERTAIN’ in other cases. Data with sample quality evaluated as
‘INCORRECT” are not included in the dataset.

8. FILE 09_SIPIBEL_DATASET_PHYSICO_CHEMISTRY.CSV

This file contains 44 456 lines and 5 columns. The columns indicate successively:

1.
2.

3.

The identification code of the sample Ech_xxxx (see file 08_SIPIBEL_dataset_samples.csv).

The identification code of the physico-chemistry method applied MP_xxxx (see file
04_SIPIBEL_metadata_ physico_chemistry_methods.csv).

The type of concentration value, selected among <LoD, <LoQ, and individual value (corresponding to
measured values >L0Q).

The corrected value of the physico-chemistry indicator, which corresponds either to the raw measured
value when no correction is needed or to the corrected final value when a correction is applied (e.g. to
estimate values lower than LoQ — see detail in file 01_SIPIBEL _data_paper.pdf — or to account for blank
samples with non-zero values).

The data quality, as explained in file 01 SIPIBEL data paper.pdf, which can be either ‘CORRECT” if
all data quality tests are OK or ‘UNCERTAIN’ in other cases. Values with data quality evaluated as
‘INCORRECT"’ are not included in the dataset.

9. FILE 10_SIPIBEL_DATASET_BIOASSAY.CSV

This file contains 2 194 lines and 9 columns. The columns indicate successively:

1.
2.

3.

The identification code of the sample Ech_xxxx (see file 08_SIPIBEL_dataset_samples.csv).

The identification code of the bioassay method applied ME_Oxxx (see file 05_SIPIBEL_metadata
bioassay_methods.csv).

The percentage of the sample submitted to the bioassay. ‘NA’ indicates cases where no percentage is
applied.

The value indication (to be used jointly with the value given in column 5): ‘<” in column 4 indicates that
the test value is lower than the number given in column 5. For example, ‘<’ in column 4 and ‘15’ in
column 5 indicate that the test value is ‘<15’. Similarly, >’ in column 4 indicates that the test value is
greater than the number given in column 5, and ‘=" in column 4 indicates that the test value is equal to
the number given in column 5. “NA”’ indicates that this value indication is not applicable.

The numerical value of the result the bioassay. In addition, ‘<LoD’ indicates values lower than the
bioassay LoD, ‘NS’ indicates a not-significant value (it can be interpreted as <LoQ).

The lower limit of the confidence interval of the result, if applicable. ‘nm’ indicates the lower limit is not
given.

The upper limit of the confidence interval of the result, if applicable. ‘nm’ indicates the upper limit is not
given.

The effect value reflects the intensity of the effect demonstrated by bioassay test on a given sample. This
value is used in SIPIBEL to perform cross-statistics with physico-chemistry and microbiology data. A
zero value indicates no effect. The effect value is determined as follows:

e For bioassays with Daphnia magna, Brachionus calyciflorus and Pseudokirchneriella
subcapitata, for cytotoxicity assays and for genotoxicity assays (Comets assay, SOS Chromotest
and Ames Test): the effect value corresponds to toxic units (e.g.: UTso = 100 / ECsg). Special
case: if the value (column 5) is "NS" (not significant) then the effect value is zero.



e For bioassays with Heteroxypris incongruens and for estrogenic and thyroid disrupting effect
assays: the effect value corresponds to the value (column 5). Special case: if the value is <LoD
then the effect value is zero.

9. The data quality, as explained in file 01 SIPIBEL data paper.pdf, which can be either ‘CORRECT” if
all data quality tests are OK or ‘UNCERTAIN’ in other cases. Values with data quality evaluated as
‘INCORRECT” are not included in the dataset.

10. FILE 11_SIPIBEL_DATASET_MICROBIOLOGY.CSV
This file contains 1 680 lines and 7 columns. The columns indicate successively:

1. The identification code of the sample Ech_xxxx (see file 08_SIPIBEL _dataset samples.csv).

2. The identification code of the microbiology method applied MM_00xx (see file 06_SIPIBEL_metadata_
microbiology_methods.csv).

3. The numerical value of the result of the microbiology test. In addition, ‘<LoD’ and ‘<LoQ’ indicate
values lower than the LoD and the LoQ, respectively.

4. The standard deviation, if applicable. ‘<LoD’ and ‘<LoQ’ indicate values lower than the LoD and the
LoQ, respectively. ‘NM” indicates the standard deviation is not given.

5. The final corrected value of the microbiology test, which corresponds either to the raw measured value
when no correction is needed or to the corrected final value when a correction is applied.

6. The corrected standard deviation, which corresponds either to the raw standard deviation when no
correction is needed or to the corrected value when a correction is applied.

7. The data quality, as explained in file 01 SIPIBEL data paper.pdf, which can be either ‘CORRECT” if
all data quality tests are OK or ‘UNCERTAIN’ in other cases. Values with data quality evaluated as
‘INCORRECT” are not included in the dataset.

11. FILE 12_SIPIBEL_DATASET _HYDROBIOLOGY.CSV
This file contains 113 lines and 5 columns. The columns indicate successively:

1. The identification code of the sample Ech_xxxx (see file 08_SIPIBEL_dataset_samples.csv).

2. The identification code of the hydrobiology method applied HM_000x (see file 07_SIPIBEL_metadata_
hydrobiology _methods.csv).

3. The interpretation of the result of the hydrobiology test, selected among very good, good, intermediate,
and poor.

4. The value of the hydrobiology test.

5. The data quality, as explained in file 01 SIPIBEL data paper.pdf, which can be either ‘CORRECT” if
all data quality tests are OK or ‘UNCERTAIN’ in other cases. Values with data quality evaluated as
‘INCORRECT” are not included in the dataset.
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