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1. Methods
1.1. Operation Schedule of the Wastewater Pumps

Diurnal hydraulic residence times and operation schedule of the wastewater pumps
used for the intermittent and dosing test applications.
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Figure S1. Operation schedule of the wastewater pumps [1]. Diurnal hydraulic residence time curve in (-), Wastewater
pumping events are in ().

Table S1. Metrics used for comparing sensor data following [2]. M; indicates H2S measurements made by the online sen-
sors (ISA, OPUS, SulfiLogger™) compared and RM; indicates the reference measurements (ECH HzS Analyzer Cubi).
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1.2. Bland-Altman plot.

The Bland-Altman (BA) plots are illustrated in Figure 2(e-f) in the manuscript. BA
plots are used to describe the agreement between two measurement pairs by
constructing limits of agreement [4]. The plot is shown as a scatter plot, in which the Y
axis shows the difference between paired measurement (RM — M) and the X axis gives
the averaged of these measurements ((RM + M)/2) [4]. A key step in the BA anaylsis is
to ensure that the differences of the measurement pairs are normally distribtued. Thus,
we used to the Shapiro-Wilk test to determine if the distribution is normal. If normally
this distributed then most of the differences will lie between MB — 1.965D and MB +
1.965D where SD is the standard deviation of differences. In the BA plots presented in
the manuscript, the 95% confidence interval (CI) of the mean bias and agreements were
included. For details in the implements the CI bands see [4,5]

1.3. Target diagram

According to [6,7], the target diagram is derived from the relation between the
statistical metrics of bias (MB), unbiased root-mean-square difference (uRMSD), and
RMSD (Eq. 1). The diagram uses a Cartesian coordinate system where the x-axis
represents the uRMSD (variance of the difference), and the y-axis represents MB. Since
these three metrics are related by the equation (Equation S1)

RMSD?* = MB?* + uRMSD? (1)
the distance between any point to the origin is equal to the RMSD, contours of which

lead to the diagram having the appearance of a common target poster.

1.4. H:S removal percentages

Calcuation of the H:S removal percentages using the sensors’ measurements
obtained during calcium nitrate dosing trials. Baseline monitoring corresponds to the
measurements recorded during the intermittent pumping test application.

stbaseline - HZSnitrate dosing

H3S emovar (%) = x 10 (S2)

HZSbaseline



2. Results
2.1. Summary of the Comparison Data Set (Phasel)

Table S2. Statistical distribution measures of the reference and sensors H2S measurements were
used for the comparison.

Measurement Median MAD Range
ECH (reference) (H25 mg L) 1.90 1.36 0.26 to 16.78 mg/L
ISA (H2S mg L) 2.40 1.26 0.91 t0 9.18 mg/L
OPUS (H2S mg L) 3.95 2.19 0.57 to 21.75 mg/L
SulfiLogger™ (H2S mg L) 1.27 0.97 0.10 to 9.73 mg/L
Temperature (°C) 19.5 0.6 13.8 t0 20.5 °C
pH (-) 7.4 0.3 6.9 to 8.02

2.2. Summary of the statistical comparison measures applied to the comparison pairs

Table S3. Summary of the statistical comparison measures applied to the comparison pairs.

% of Values

r R? CcCcC Bias RMSD MAE .
in +1 Range
Dataset Comparison

All ECH-ISA 0.92 0.85 0.82 0.16 2.12 1.30 73%
ECH-OPUS 0.94 0.88 0.81 -2.48 3.18 2.65 14%

ECH-SFL 0.87 0.76 0.78 0.70 2.39 1.75 50%

<= ECH-ISA 0.74 0.55 0.61 -0.69 1.14 0.79 68%
ECH-OPUS 0.65 043 0.28 -2.11 2.88 2.33 14%

ECH-SFL 0.10 0.01 0.09 -0.13 1.64 1.23 50%

>5 ECH-ISA 0.89 0.78 0.26 3.07 3.92 3.07 5%
ECH-OPUS 0.92 0.85 0.59 -3.73 4.03 3.73 0%

ECH-SFL 0.85 0.72 0.39 3.50 3.99 3.50 0%

2.3. Target diagram

The purpose of the target diagram is to compactly summarize the statistical
quantities used to assess the accuracy or skill of the sensor’s measurements when
compared to the measurement obtained by the reference method (ECH). The target
diagram reveals that both ISA and Sulfilogger™ were of relatively similar accuracy, as
highlighted by the close grouping in the target diagram. Despite having similar unbiased
RMSD values to the ISA and SulfiLogger, the target diagram showed that the mean bias
of the OPUS was the main contributor to the total RMSD.
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Figure S2. Target diagram for comparing the reference and sensors’ measurements. The unbiased RMSD is displayed on
the x-axis. The y-axis denotes the bias (the mean difference between the reference and sensor measurement). The true or
ideal agreement is highlighted by % the UV/Vis sensor (® ISA), the UV sensor (® OPUS), and the electrochemical sensor
(® SLF). The units of the diagram are all expressed in H2S concentration (mg L-1).

2.4. Summary of the statistical distribution measures of the sensors for test applications (Phase 2)

Table S4. Summary of the statistical distribution measures of the sensors for test applications (Phase

2).
Test application Sensor Flow No flow
Median MAD Range Median MAD Range
(H2Smg L) (H:Smg L") (H:SmgL') (H:SmgL?) (H:SmgL') (H:SmgL?)
Intermittent SLF 5.37 1.29 2.07-1047 593 1.30 2.38-10.3
OPrus 6.61 1.78 221-17.17 6.28 1.81 1.47-23.47
ISA 3.42 0.77 1.39 -7.04 3.27 0.76 1.14-7.74
Constant SLF 1.66 0.25 1.16-4.12
OPuUs 2.00 0.18 0.02-3.84
ISA 2.68 0.14 2.36-3.72
Nitrate 7.5 SLF 0.82 0.74 0.04-4.38 1.94 0.07 0.01-8.37
mg-N L OPuUs 3.02 1.26 0.07-11.41 2.47 0.01 0.01-12.9
ISA 3.14 0.83 1.93-6.88 3.74 0.06 1.79-9.27
Nitrate 14 SLF 0.34 0.12 0.08 - 1.41 0.28 1.50 0.02-1.27
mg-N L1 OPuUs 0.36 0.23 0-237 0.14 1.48 0-1.84
ISA 2.21 0.31 0.44-13.78 2.07 1.30 0.48-6.32
Nitrate 28 SLF 0.14 0.05 0.01-0.52 0.17 0.15 0-15
OPrus 0.05 0.02 0-048 0.01 0.11 0-0.29
mg-N L1

ISA 0.00 0.03 0.01-0.52 -0.01 0.47 -0.23-2.29




2.5. Response of nitrate sensors during flow and no flow periods during nitrate dosing
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Figure S3. Letter-value plots [8] comparing the H2S measurements during periods of active mixing (Ml pump on) and still
conditions (M pump off) during the dosing scenarios. Limited nitrate dosing - (a). Optimal -14 mg/L (b). Overdosing 28
mg/L (c). Median measurements are represented by the horizontal line segment (—). Identified outliers are represented
by(#). Heavily shaded innermost boxes indicate a higher data density.

2.6. Possible effect of iron salts dosing application on optical sensors
Effects of iron sulfide precipitate produced during the ferric nitrate dosing on the
lens of the optical sensors used in this study.
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Figure S4. Possible effect of iron salts dosing application on optical sensors. ISA GO (a) and TriOS OPUS (b) where affected
by discolouration and scratching of the lens after one month of Ferric Nitrate dosing.
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