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Abstract

This paper presents a new multi-residue method for the quantification of more than 142 anthropogenic compounds of emerging
concern (CECs) in various environmental matrices. These CECs are from a wide range of major classes including pharmaceu-
ticals, household, industrial and agricultural. This method utilises ultra-performance liquid chromatography coupled with tandem
mass spectrometry (UPLC-MS/MS) for analysis of five matrices (three liquid and two solid) from wastewater treatment processes
and the surrounding environment. Relative recoveries were predominantly between 80 and 120%; however, due to the com-
plexity of the matrices used in this work, not all compounds were recovered in all matrices, from 138/142 analytes in surface
water to 96/142 analytes in digested solids. Method quantification limits (MQLs) ranged from 0.004 ng L' (bisoprolol in surface
water) to 3118 ng L' (creatinine in wastewater treatment work (WwTW) influent). The overall method accuracy was 107.0%,
and precision was 13.4%. To test its performance, the method was applied to the range of environmental matrices at WwTWs in
South West England. Overall, this method was found to be suitable for application in catchment-based exposure-driven studies,
as, of the total number of analytes quantifiable in each matrix, 61% on average was found to be above their corresponding MQL.
The results confirm the need for analysing both the liquid and solid compartments within a WwTW to prevent under-reporting of
concentrations.

Keywords Chemicals of emerging concern - Analysis - Environment - Mass spectrometry

Introduction

The use of anthropogenic, household, industrial or agricultural

chemicals such as pharmaceuticals, pesticides, plasticisers,
Electronic supplementary material The online version of this article UV filters, industrial chemicals and microplastics is ubiqui-
(https://doi.org/10.1007/s00216-019-02091-8) contains supplementary tous, and they have been recognised as a source of environ-
material, which is available to authorized users. mental contamination. These compounds have been quanti-
fied at levels ranging from ng L™ to ug L™, and their impact
on the environment is not well known. These compounds are
often designed to be biologically active and can be persistent
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! Department of Chemistry, University of Bath, Claverton Down, in the environment, where they have the potential to
Bath BA2 7AY, UK bioaccumulate within the tissues of organisms [ 1—4]. For these
> Water Innovation & Research Centre, Department of Chemical reasons, among many others, they are known as compounds
Engineering, University of Bath, Claverton Down, Bath BA2 7AY, of emerging concern (CECs) [5-7].
UK CECs are primarily introduced to the environment via point
3 School of Pharmacy and Life Sciences, Robert Gordon University, sources such as wastewater treatment works (WwTWs), indus-
Aberdeen AB10 7JG, UK trial discharge points and landfill leachates [8—11]. Diffuse

4 Wessex Water Services Ltd., Claverton Down, Bath BA2 7WW, UK sources, such as direct application to land in agriculture, have
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been identified as a source of select sub-classes of CECs, such as
pesticides and veterinary pharmaceuticals. Additionally, the ap-
plication of digested sludge, from WwTW processes, directly to
the land in modern farming practices is a potential source of
other classes of CECs [12]. Bisphenol A (BPA) for instance,
has been found at high levels within this matrix [13, 14].

CECs have been detected across the world in a multitude of
environmental matrices [6, 15, 16]. This is due to their wide-
spread use and to partitioning that can occur from the aqueous
phases into suspended solids and sediments, where it can af-
fect terrestrial organisms and fauna. Whilst their presence does
not necessarily mean harm, the ecotoxicological effects of
many of the CECs have been quantified in laboratory-based
studies for a variety of different organisms across trophic
levels and toxic effects have been demonstrated [17-19].
These laboratory-based ecotoxicological studies broadly fo-
cus on a single compound versus a single organism, but the
environment is a ‘cocktail’ of CECs and different microorgan-
isms. Ermler et al. [20] addressed this lack of knowledge for
anti-androgens and found that concentration addition is a good
model for predicting the effect of mixtures for up to six com-
pounds. Leading on from this work, Orton et al. [21] tested
multi-component mixtures of up to 30 compounds with vary-
ing mixture ratios. At the point where one mixture caused a
10% inhibition of the cancer cell assay, the concentrations of
the components were a factor of 5.8 lower than the concentra-
tion that would be needed for them to individually cause this
effect [21]. This highlights the need for current analytical
methods to have method quantification limits (MQLs) lower
than the no-observed effect concentrations (NOECs) of indi-
vidual CECs, to enable accurate measurements of very low
concentrations, for a better understanding of the risk they pose
to the environment in combination.

Work is being done to further understand the fate, behav-
iour and effect of CECs within our environment. However, the
sheer number of them and their everchanging usage makes
this a challenge. The European Inventory of Existing
Commercial Chemical Substances (EINECS) contains over
100,000 substances [22], with further substances being regis-
tered across all EEA countries, through Registration,
Evaluation, Authorisation and Restriction of Chemicals
(REACH). Currently, there are 94,705 registrations containing
22,257 substances, or 22,096 unique substances that are in use
[23]. This number is increasing every year, as new substances
are developed and registered, and this pattern can be found
across all classes of CECs.

The exponential growth of populations across the world, due
to increased life expectancy and decreased infant mortality, is
increasing the usage of pharmaceuticals. This puts further pres-
sure on agriculture to produce food faster and cheaper, often via
the use of pesticides, herbicides and other anthropogenic com-
pounds. With the number of CECs in use, and more being
developed each year, it is not feasible to determine the exposure
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and effects of all these compounds in a single catchment,
let alone across a country or continent. To further complicate
matters, many CECs degrade through different processes such
as hydrolysis, photolysis and metabolism. These form transfor-
mation products and metabolites, which are often more harmful
than the parent compounds [24].

Brack et al. [25] conducted a review of the EU Water
Framework Directive (WFD) and concluded that there are spe-
cific challenges both at European scale and at a local scale.
Regulation and national monitoring schemes such as the WFD
and the UK Chemical Investigations Programme (CIP) are suit-
able for furthering the understanding of this problem on a wider
scale. Through identification and assessment of the most wide-
spread CECs, high-risk compounds can be identified and man-
aged through harmonised methods across diverse areas.
However, they are often limited by the sampling method, i.c. a
few samples collected at many locations, using only grab sam-
ples, which are not very representative [26]. Sampling at a local
scale is crucial to determine catchment-specific substances and
mixtures that might be a specific problem in the local environ-
ment. This can allow more targeted management of risks and
hazards at local catchment level. There is a further need for
analytical methods which can detect CECs down to, or below,
the predicted no-effect concentration (PNEC), as this will allow
a more adequate risk assessment [27].

To gain a better understanding of the fate of CECs within
an environmental catchment, analysis of the influent and ef-
fluent of contributing WwTWs is required, including analysis
of solid particulate matter (SPM) and digested solids, as well
as corresponding surface water. Overall, in the literature, there
is still a lack of multi-residue methods for quantification of
CECs in solid matrices. Even fewer publications consider both
the liquid and solid phases in the WwTW or the environment.
Many studies focus specifically on pharmaceuticals, personal
care products, industrial chemicals, veterinary pharmaceuti-
cals or pesticides. However, a catchment potentially contains
compounds from a variety, if not all, classes of CECs, though
it is rare that they are all the focus of analysis in a single
campaign. One study by Gustavsson et al. [28] covers many
different classes of CEC, leading to the analysis of 172 com-
pounds; however, this was only achieved through multiple
sample preparation methods. For a comprehensive under-
standing of the exposure and environmental risk of chemical
mixtures, multi-residue quantitative methods covering a large
variety of CECs are required.

The aim of this work is to develop and validate a new multi-
residue method (< 190 compounds including internal standards)
for a wide range of CECs prioritised for risk assessment at a
catchment scale, and accounting for the highly urbanised and
agricultural areas of one catchment. The classes of CECs covered
by this method include the following: UV filters, parabens,
plasticisers, steroid estrogens, antibacterials/antibiotics, antifun-
gals, hypertension drugs, non-steroidal anti-inflammatory drugs
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(NSAIDs), lipid regulators, antihyperlipidaemics, antihyperten-
sives, antihistamines, drugs for erectile dysfunction, drugs for
diabetes, cough suppressants, beta blockers, H, receptor ago-
nists, X-ray contrast media, drug precursors, anticancer drugs,
anaesthetics, antidepressants, anti-epileptics, calcium channel
blockers, hypnotics, antipsychotics, drugs for dementia, human
indicators, analgesics, stimulants, opioids, drugs used in veteri-
nary medicine, pesticides, fungicides and herbicides and metab-
olites. The selection of analyte groups was based not only on
prioritisation including existing and proposed legislation,
European and national watch lists (UKWIR CIP, EU Watch
List) [29-32] and the literature [33, 34] but also on exploring
usage statistics (NHS prescriptions [35]), entry into the environ-
ment (metabolism, excretion from DrugBank [36]), persistence,
bioaccumulation, transport throughout the environment and tox-
icity of organisms [mammals, aquatic and benthic (log K, log
Ky, log D, water solubility, vapour pressure, Henry’s law con-
stant, bioconcentration factor, EPI Suite, ACD/Labs [37, 38])].

Materials and methods

This paper provides an expanded and broader scope method
based on the method published by Petrie et al. [39]. Electronic
Supplementary Material (ESM) Table S1 contains data on the
suppliers of the compounds as well as their physiochemical
properties.

The analytes were primarily purchased in solid form, be-
fore being accurately weighed and dissolved in HPLC grade
methanol (MeOH) (Sigma-Aldrich), or other suitable sol-
vents, at a concentration of 1.0 mg mL ", These stock solu-
tions were stored in silanised glass vials in the dark at —20 °C,
unless otherwise stated. Multi-analyte mixtures were prepared
from these stock solutions. The CECs, their corresponding
internal standards, data acquisition method and MS/MS detec-
tion parameters can be found in ESM Table S2.
Chromatograms of all analytes can be found in ESM Fig. S1.

The internal standards 1S,2R-(+) ephedrine-d3, amphet-
amine-d5, benzoylecgonine-d8, cocaethylene-d8, cocaine-d3,
codeine-d6, cotinine-d3, 2-ethylidene-1,5-dimethyl-3,3-
diphenylpyrroloidine-d3 (EDDP-d3), estradiol (2,4,16,16-d4),
estrone (2,4,16,16-d4), heroin-d9, ketamine-d4, 3,4-
methylenedioxyamphetamine-d5 (MDA-dS5), 3,4-
methylenedioxymethamphetamine (MDMA-dS), mephedrone-
d3, methadone-d9, methamphetamine-dS, methylparaben-13C,
morphine-d3, norketamine-d4, quetiapine-d§ and tempazepam-
d5 were purchased from LGC Standards (Middlesex, UK).
Amitrpityline-d3, amoxicillin-d4, capecitabine-d11, ciprofloxa-
cin-d8, citalopram-d6, diazepam-d5, erythromycin-13C,d3, flu-
oxetine-d5, gabapentin-d4, imidacloprid-d4, metazachlor-do,
metoprolol-d7, mirtazapine-d3, norsertraline-d4, nortriptyline-
d3, ofloxacin-d3, oxazepam-d5, sildenafil-d8 and verapamil-d7
were purchased from Toronto Research Chemicals (TRC)

(Toronto, Canada). Acetaminophen-d4, atenolol-d5, bisphenol
A-d16, carbamazepine-13C6, ibuprofen-d3, ketoprofen-d3,
metformin (dimethyl-d6), methiocarb-d3, naproxen-d3, pro-
pranolol-d7, sertraline-d3 and tamoxifen-13C2,15N were pur-
chased from Sigma-Aldrich (Gillingham, UK), and
bezafibrate-d6 was purchased from QMX Laboratories
(Thaxted, UK). These were purchased as solutions at a concen-
tration of 0.1 mg mL ™" or 1.0 mg mL™" in methanol or other
appropriate solvents. If no solutions were available, 1.0 mg pow-
der was purchased, and the entire contents of the vial were
dissolved in methanol. The MS/MS detection parameters for
the internal standards can be found in ESM Table S3.

All glassware in this paper was silanised to prevent the
analytes and internal standards from absorbing to the surface.
This was done by coating the internal surfaces of the glass-
ware with 5% dimethylchlorosilane (DMDCS) in toluene
(Sigma-Aldrich), rinsing with toluene (Sigma-Aldrich) twice,
then rinsing again with MeOH three times, and leaving to dry
between each coating or rinse.

Methods for sample collection

Sampling was carried out in a river catchment in South
West England. Sampling involved collection of samples
from all major WwTWs and receiving environmental wa-
ters. Twenty-four-hour composites using a 3700 ISCO
sampler (RS Hydro) were collected for both influent and
effluent wastewaters in each case. Grab samples were
utilised in surface water samples. SPM was collected from
influent samples.

SPM per litre was calculated by filtering 30 mL through a
pre-dried and pre-weighed GF/F glass microfibre filter. This
was then re-dried at 105 °C for 8 h, left to cool and re-weighed
to quantify SPM in grams per litre. Data are shown in ESM
Table S4. Digested sludge was collected on three consecutive
days, both directly after digestion and prior to disposal. Data
are shown in ESM Table S5.

All samples were kept on ice during sampling (ice was
placed within the composite sampler to maintain a cool tem-
perature of 0—4 °C and promote stability) or placed in a cool
box and kept on ice until the samples were transported to the
lab. Once at the lab, samples for liquid analysis were trans-
ferred to 125-mL PPE bottles (Fisherbrand) and frozen (—
20 °C) for further preparation and analysis at a later date.
For the influent samples, the remainder of the sample was
filtered to collect the SPM, which was then frozen (— 20 °C).
Most compounds do not adsorb to the PPE bottles, with very
few exceptions (ESM Table S6).

Methods for extraction and analysis

The methods used for sample preparation of both liquid
and solid matrices, as well as their analysis, can be found
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Fig. 1 Flow chart from sample
preparation to analysis, for

Sample preparation

analysis of liquid and solid
samples by ESI- and ESI+

Liquid phase

Solid phase

methods SPE

* Filter with GF/F filters (0.7 pm)
* 50 mL wastewater/100 mL riverwater spiked with

50 ng of IS
* SPE (HLB):

Condition: 2 mL MeOH, 2 mL H,0 at <1 mL min,
Sample load at 5 mL min!

Drying under vacuum.

Elution: 4 mL MeOH at 1 mL min%.

* Evaporation: 40°C, N,

* Reconstitution in 500 uL 80:20 H,0:MeOH

MAE

* 0.5 g freeze dried solid sample spiked with 50 ng of IS

* Extracted at 110°C for 30 minutes using 25 mL 50:50
H,0:MeOH (pH 2)

SPE (MCX):

Condition: 2mL MeOH, 2 mL H,0 (pH 2) at <1 mL min.

Sample load (pH 2) at 5 mL min! Drying under vacuum.

Elution: acidic analytes in 2 mL 0.6% HCOOH in MeOH;

basic analytes eluted in 3 mL 7% NH,OH in MeOH

* Evaporation: 40 °C, N,

* Reconstitution in 500 pL 80:20 H,0:MeOH

Analysis by UPLC-MS/MS

| ESI-

ESI+ |

LC

* C18 column (150 x 1.0 mm, 1.7 um)

* Mobile phase A —80:20

* Mobile phase B - 5:95 H,0:MeOH, 1mM NH,F

* Flow rate 0.04 mL min!

 Gradient: 100% A (0.5 min) 40% A (2 min) — 0% A
(5.5 min) = 0% A (6 min) = 100% A ( 0.1 min) —

100% A (8.4 min)

* Total run time 22.5 mins

* Column temperature 25 °C

* Starting column pressure ~8,500 psi
* Sample manager 4 °C

* Injection volume

LC
C18 column (150 x 1.0 mm, 1.7 pm)
* Mobile phase A —80:20 H,0: MeOH; 5 mM NH,OAc,
0.3% CH,COOH
* Mobile phase B — 100% MeOH
* Flow rate 0.04 mL min!
« Gradient: 100% A — 10% A (20 min) — 10% A (6
min) — 100% A ( 0.5 min) — 100% A (7.5 min)
* Total run time 34 mins
* Column temperature 25 °C
* Starting column pressure ~8,000 psi
* Sample manager 4 °C
* Injection volume 15 uL

H,0: MeOH; 1 mM NH,F

15ul
MSs

« Capillary voltage 3.20 kV « Source Temperature 150 °C s Desolvation temperature 400 °C « Cone gas flow 100 L h!
« Desolvation gas flow 550 L h"* « Nebulising and desolvation gas was N, « Argon was the collision gas

in Fig. 1; this is also discussed in more detail below.
Development of an extraction method for liquid matrices
with hydrophilic-lipophilic-balanced solid-phase extrac-
tion (HLB SPE) was developed based on the method pub-
lished by Kasprzyk-Hordern et al. [40]. The microwave-
assisted extraction (MAE) for solid matrices was devel-
oped based on the method published by Petrie et al. [39].

Extraction for liquid matrices

The samples were filtered with a GF/F glass fibre filter
(0.7 um) (Whatman, Sigma-Aldrich) and adjusted to
pH 7.5-8.5. 50 mL of influent or effluent (100 mL surface
water) was accurately measured and spiked with 50 uL of
1 ug mL™" (50 ng) internal standard mixture in MeOH.
The 60-mg HLB SPE cartridges (OASIS, Waters, UK)
were conditioned and equilibrated with 2 mL of MeOH,
followed by 2 mL of deionised water (H,O) at a rate of <
1 mL min"! (under gravity). The deionised H,O was ob-
tained from a Milli-Q system (18.2 M2). The sample was
loaded at 5 mL min~' before the cartridges were dried
under vacuum. Analytes were eluted using 4 mL MeOH
at 1 mL min~! (under gravity). Once eluted, the extracts
were evaporated to dryness at 40 °C, with a steady flow
of nitrogen using a TurboVap LV concentration worksta-
tion. Finally, the samples were reconstituted in 500 pL of
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80:20 H,O:MeOH, mixed thoroughly to ensure completed
dissolution and transferred to LC vials (polypropylene)
(Waters, UK).

Extraction for solid matrices

The solid samples, digested sludge and SPM were initially fro-
zen and freeze-dried (ScanVac, CoolSafe freeze dryer, Lynge,
Denmark). The freeze-dried samples were homogenised, and
0.25-0.5 g was weighed out and spiked with 50 uL of
1 ug mL™" (50 ng) internal standard mixture in MeOH. This
was left for 30 min to 1 h, for the methanol to evaporate off.
The samples were then transferred to MAE perfluoroalkoxy
(PFA) tubes with 25-30 mL of 50:50 acidified H,O
(pH 2):MeOH. The MAE tubes were placed in 800 W MARS
6 microwave (CEM, UK). The temperature was ramped to
110 °C, over 10 min, then held at this temperature for 30 min,
before allowing the samples to cool. SPE was then carried out
using 60-mg mixed-mode cationic exchange (MCX) cartridges
(Oasis, Water, UK). These were conditioned and equilibrated
using 2 mL MeOH and 2 mL acidified HO (pH 2) at <
1 mL min~" under gravity. The samples were then loaded at
5 mL min~' and dried under vacuum. Once dried, the acid
analytes were eluted first with 2 mL of 0.6% formic acid
(HCOOH) (Sigma-Aldrich) in MeOH. The basic analytes were
eluted second with 3 mL of 7% ammonium hydroxide (NH,OH)
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in MeOH (Sigma-Aldrich). These extracts were evaporated to
dryness at 40 °C, with a steady flow of nitrogen using a
TurboVap. The residue was reconstituted in 500 puL of 80:20
H,0:MeOH, mixed thoroughly to ensure completed dissolution
and transferred to LC vials.

Analysis of samples

The analytes were separated by UPLC performed on the Waters
ACQUITY UPLC™ gystem (Waters, UK). The column used
was a reversed-phase C18 column (Waters, UK), 150 mm x
1.0 mm, with a particle size of 1.7 um. The samples were
analysed with Xevo Triple Quadrupole (TQD) Mass
Spectrometer (Waters, UK), equipped with an electrospray
ionisation (ESI) source in positive and negative modes. To op-
timise ionisation, two different sets of parameters were used for
the ESI-positive and ESI-negative modes. The parameters for
these can be seen in Fig. 1. The systems were controlled using
MassLynx (Waters, UK). Argon (99.998%) gas, supplied by a
BOC cylinder, was used as a collision gas. The nebulising gas
was nitrogen, provided by a high-purity nitrogen generator
(Waters, Manchester, UK). Two mobile phases were used in
the gradient mode ESI+: mobile phase A contained 80:20
H,0:MeOH with 5 mM ammonium acetate (NH,OAc) and
3 mM acetic acid (CH3;COOH) (pH 4.7), and mobile phase B
contained 100% MeOH. Starting conditions were 100% A,
decreasing to 10% A over 20 min, maintained at this level for
6 min, before increasing back to 100% A over 0.5 min and held
for 7.5 min to return the column to equilibrium; in ESI—: mobile
phase A contained 80:20 H,O:MeOH with 1 mM ammonium
fluoride (NH4F) and mobile phase B, which was 5:95
H,0:MeOH containing 1 mM NHF. The gradient began at
100% A for 0.5 min and reduced to 40% A over 2 min, before
being further reduced to 0% A over the next 5.5 min. It was
held at 0% A for 6 min before increasing back up to 100% A
over 0.1 min. This was maintained for 8.4 min to re-equilibrate
the column. The HPLC grade MeOH, NH,OAc (Fluka) and
CH;COOH were obtained from Sigma-Aldrich (Gillingham,
UK). The NH4F (Fluka) was obtained from Fisher Scientific
(Loughborough, UK) and deionised water (18.2 M(?) obtained
from a Milli-Q system. The temperature of the built-in sample
manager was 4.0 °C with an injection volume of 20 pL. The
mobile phases were run at a rate of 0.04 mL min ™", as a gradient
of a high ratio of aqueous (80%) to 100% MeOH in both pos-
itive and negative ionisation modes. The exact gradients and
composition of the mobile phases can be also seen in Fig. 1.
Data processing was carried out using TargetLynx software,
which is an extension to MassLynx (version 4.1, Waters).

Instrument performance

To quantify the analytes, an internal standard approach with an
18-point calibration curve was used. For the majority of the

compounds, the analysed range covers 6 orders of magnitude,
from ng L' to mg L', Each point was repeated every 24 h over
3 days. These calibration samples were prepared in a ratio of
80:20 H0O:MeOH unbuffered solutions. The signal-to-noise ra-
tios of these samples were used to determine the concentration
of the instrument detection limit (IDL) and instrument quantifi-
cation limit (IQL), where S/N >3 or S/N > 10, respectively.
Determination coefficients (+*) were calculated for the full linear
range (IDL to < 1000 ug L™"). Inter- and intra-day precision and
accuracy were calculated from repeated injections, at regular
intervals (n=3) of three concentrations (10 pg L',
100 pg L 500 ug L_l) i 80:20 H,O:MeOH, across 24 h
(intra-day) and across 72 h (inter-day).

Method performance

As SPE was used as a preconcentration and clean-up step, the
recovery of each analyte must be assessed. Absolute and rel-
ative recoveries for SPE of liquid matrices were calculated
from matrices spiked in duplicate (n=2) at three concentra-
tions for A-ESI+ (100 ng L™, 1000 ng L' and 5000 ng L'
for effluent and influent, and 50 ng L', 500 ng L' and
2500 ng L' for surface water). For B-ESI+ and C-ESI—, the
matrices were spiked at two concentrations (100 ng L™ and
1000 ng L' for effluent and influent, and 50 ng L™ and
500 ng L' for surface water). For influent suspended partic-
ulate matter (SPM) and digested sludge (DS), the absolute and
relative recoveries take into account MAE and SPE. The sam-
ples were spiked at 50 ng g and 100 ng g~ '.

Method detection limits (MDLs) and MQLs were calculat-
ed using Eq. 1

IDL x 100

MDL = ———
Rec x Cf

(1)

where IDL is the instrumental detection limit, which is
calculated as discussed in the section “Method performance”;
100 is the conversion factor for recovery of a specific matrix
(Rec); and Cf'is the concentration factor for the specific liquid
matrix, e.g. 200 for surface waters or 100 for effluent of efflu-
ent. For solid matrices, Cf is replaced with a conversion factor
of 2, which converts the volume into grams, based on the
0.25 g of solid matrix being extracted into a 0.5-mL vial for
analysis. MQL is calculated with the same equation but by
replacing IDL with IQL.

Furthermore, the accuracy and precision of the overall
method, including SPE, are also required. These were calcu-
lated from samples of 3 matrices taken from 5 different
WwTWs in the South West UK. These samples were spiked
at 100 ng L ™" and 1000 ng L™" for influent and effluent sam-
ples and at 50 ng L' and 500 ng L' for surface water for A-
ESI+ and at 100 ng L™ for all matrices for B-ESI+ and C-ESI
—. The accuracy of the method was determined from the
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percentage deviation from the known concentration of analyte
added to the sample. Precision was calculated as the relative
standard deviation (RSD) of the replicates.

It has been found that complex matrices such as in-
fluent can affect the detection of analytes, especially
when these samples have undergone SPE with HLB
cartridges, as these cartridges extract a huge range of
compounds. Therefore, matrix suppression was deter-
mined for the liquid matrices, which were extracted by
employing a method using this approach. Samples for
calculating matrix suppression were prepared by spiking
samples with 50 uL of 1 pug mL™" of internal standards,
after the elution step of SPE, and prior to evaporation
and reconstitution. Once analysed, matrix suppression
for each analyte was calculated using the following
equation:

(2)

. . PA in SS-PA in US
Matrix suppression = 1—

PA in MP QC

where PA is the peak area of the analyte in spiked sample
(SS), unspiked sample (US) and mobile phase quality control
(MP QC) sample.

All matrices used were collected via grab sampling and
homogenised, and all analyses were carried out on this single
sample to ensure consistent results. Due to the use of these
environmental matrices and the potential presence of analytes
within the matrices prior to spiking, the ‘blank’ or unspiked
(with analytes) portion of the sample was spiked with internal
standards and analysed to confirm the concentration of analytes,
prior to spiking, for recoveries and matrix effect analysis.

Quality control

Quality control samples were analysed before and after each
batch at three concentrations (10 pg L, 100 ug L
500 pug L") along with procedural blanks, to ensure the meth-
od and instrumental performance and to monitor for contam-
ination of the equipment.

All samples were spiked with the internal standards listed
in ESM Table S3, for accurate quantification, and to account
for loss from the point of spiking until analysis and to limit
matrix effects.

Results and discussion

This paper provides an expanded and broader scope method
based on a method published by Petrie et al. [39], enabling the
analysis of household and agricultural chemicals whilst
utilising one sample preparation protocol and comprehensive
UPLC-MS/MS methodology.
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UPLC-MS/MS method

All analytes were analysed using MRM and ESI- and ESI+
modes and conditions previously selected by Petrie et al. [39].
Following EU guidelines, two MRM transitions were used for
most of the 195 compounds (142 analytes and 53 ISTDs).
This is except for cefalexin, ketoprofen, diclofenac, ibuprofen,
1,7-dimethylxanthine and norfluoxetine, which are to be con-
sidered as semi-quantitative. For ESI—, the parent ion [M—H]"
was selected, and for ESI+ mode, [M—H]" was selected. The
most abundant daughter ion was used for quantification and
the second most for confirmation. ESM Table S2 includes the
MRMs for all analytes, the acquisition method was used to
analyse them and the assigned internal standard. The MRMs
for the internal standards can be found in ESM Table S3.

The reversed-phase BEH C18 column provided good sep-
aration and sensitivity for all compounds. These conditions
achieved good separation and peak shape for most analytes.
Further information can be found in Fig. 1. A more acidic
mobile phase was also trialled in the ESI+ method, and al-
though the peak shape and separation for the acidic com-
pounds, particularly the fluoroquinolones, were improved
slightly, they only benefitted a small number of compounds
and had a detrimental effect against many others. Satisfactory
separation of analytes was achieved within a <40-min reten-
tion time.

Quality control criteria as recommended by the EU direc-
tive [41] utilised quality control samples, standard tolerances
of'ion ratio, chromatographic retention time, relative retention
time and signal-to-noise ratio.

Instrument performance

The instrument performance was assessed by considering lin-
ear response, inter- and intra-day precision and accuracy and,
finally, instrumental detection and quantification limits. This
data can be found in Table 1.

For the linear response, a linear range covering several
orders of magnitude with the /* value of >0.997 was ideal.
However, for a few analytes (triclosan, benzoylecgonine and
mirtazapine), this could only be achieved through splitting the
linear range into two overlapping ranges, each with the
value >0.997. This allowed adequate quantification across
the entire range. Of the 142 compounds, 120 have 7> values
>0.997. Twenty-one of the remaining compounds have 7
values >0.992. Although this is not ideal, it is still adequate
for accurate quantification, as the other parameters indicate.
Chlorpyrifos has the lowest 7* value, likely due to the lack of
an analogous internal standard; however, it passes further in-
strumental performance criteria.

The intra-day instrumental performance is high across
many compounds. Out of the 142 analytes, the majority of
which are very precise, with a deviation of <5%. The
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Table 1

Instrumental performance data for ECs of interest in the mobile phase (ordered by class)

Class of analyte

Analyte

RT RRT Linearity

Intra-day instrumental

Inter-day instrumental

IDLsn  IQLsN

performance performance (ug L™ (ugL™
Range (ng LY ” Precision Accuracy (%) Precision (%) Accuracy (%)
(deviation) (%)
UV filter Benzophenone-1 96 09 0.06-684.0 0.996 23 106.8 33 106.7 0.01 0.06
Benzophenone-2 77 1.0  0.05-583.8 0.997 1.1 99.6 42 97.6 0.01 0.05
Benzophenone-3 212 12 0.05-404.0 0.995 32 84.9 45 86.8 0.01 0.05
Benzophenone-4 69 09 1.01-502.5 0.997 2.3 103.0 38 105.1 0.31 1.01
Parabens Methylparaben 75 1.0  0.06-1122 0.998 1.1 933 6.0 97.4 0.01 0.06
Ethylparaben 83 1.0 0.11-663.6 0.997 26 112.3 2.1 113.1 0.03 0.11
Propylparaben 92 1.0 0.12-462.0 0.997 5.7 96.4 43 98.4 0.04 0.12
Butylparaben 101 1.0 0.06-696.6 0.997 5.0 97.1 36 100.3 0.01 0.06
Plasticizer Bisphenol A 90 1.1 0.10-626.4 0.997 24 103.6 1.3 104.6 0.03 0.10
Steroid estrogens El 98 1.0  0.49-989.0 0.998 1.8 96.9 2.1 98.6 0.10 0.49
E2 98 1.0 0.47-949.0 0.997 3.1 96.6 26 96.3 0.09 0.47
EE2 97 1.0  0.48-950.0 0.997 26 94.6 33 932 0.10 0.48
Antibiotics and Sulfasalazine 71 0.8  0.90-904.0 0.999 39 105.2 24 104.7 0.27 0.90
antibacterials Clarithromycin 189 1.1  0.06-561.0 0.999 2.6 99.8 2.4 101.8 0.01 0.06
Azithromycin 140 0.9  0.001-1000 0.998 45 108.9 15 102.0 0.01 0.05
Trimethoprim 84 1.0  0.10-500.0 0.998 3.0 96.9 22 99.5 0.03 0.10
Sulfamethoxazole 96 1.0 0.10-1000 0.999 35 95.1 2.4 96.0 0.03 0.10
Triclosan® 123 12 1.13-225.6112.8-1128  0.997/0.998 9.4 69.1 6.5 714 0.34 1.13
Amoxicillin 31 02 0.06-439.5 0.995 53 105.7 6.7 94.4 0.02 0.06
Metronidazole 53 1.0  1.00-1000 0.999 2.5 105.0 12 102.9 0.06 0.21
Sulfadiazine 48 09 0.05-7952 0.999 2.8 105.3 1.5 104.4 0.01 0.03
Cefalexin” 92 03  15.9-200 0.995 9.5 1113 12.3 102.9 4.78 15.94
Ofloxacin 96 1.0 0.23-986.0 0.998 42 974 2.8 95.9 0.07 0.23
Ciprofloxacin 99 1.0 1.18-902 0.999 8.7 89.0 55 90.2 035 1.18
Tetracycline 100 1.0 0.06-864.0 0.999 6.8 115.1 8.5 113.1 0.02 0.06
Danofloxacin 102 1.0  1.05-1000 0.998 73 106.0 6.0 99.2 0.32 1.05
Oxytetracycline 104 1.1  236-800.8 0.997 4.6 935 3.0 88.9 0.71 236
Chloramphenicol 126 0.6  1.74-400 0.999 38 103.5 3.0 100.8 0.52 1.74
Penicillin G 13.1 05  4.68-93.6 0.994 10.3 115.5 4.4 111.7 0.02 0.07
Penicillin V 145 08  5.00-200 0.993 4.4 88.5 15.0 96.8 0.15 0.49
Erythromycin 172 1.0 204.4-1022 0.999 2.3 94.4 29 95.2 0.20 0.65
Prulifloxacin 180 1.9  100-1000 0.997 4.4 98.7 8.9 86.4 2.44 8.13
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Table 1 (continued)

Class of analyte Analyte RT RRT Linearity Intra-day instrumental Inter-day instrumental IDLgn  IQLgnN
performance performance (mgL™h (ugL™
Range (ng LY ” Precision Accuracy (%) Precision (%) Accuracy (%)
(deviation) (%)
Norfloxacin 9.7 1.0 0.01-1000 0.996 4.1 85.5 44 85.1 0.002 0.01
Antifungal Griseofulvin 172 09  0.26-205.2 0.999 1.6 89.2 3.0 91.6 0.08 0.26
Ketoconazole 21.7 1.2 0.02-800.0 0.999 3.8 94.8 2.5 91.7 0.01 0.02
Hypertension Valsartan 76 09 1.12-1122 0.998 1.9 115.8 35 118.6 0.34 1.12
Irbesartan 8.6 1.0 0.50-603.6 0.998 2.6 96.9 4.1 98.3 0.10 0.50
Lisinopril 7.1 09 0.93-372.5 0.995 22 97.2 7.2 95.2 0.09 0.93
NSAIDs Ketoprofen” 79 09 0.54-1085 0.998 22 99.9 2.6 99.4 0.11 0.54
Ibuprofen® 9.8 1.0 0.05-1071 0.998 2.4 93.7 2.3 94.2 0.01 0.05
Naproxen 8.1 1.0 0.49-989.0 0.998 1.5 97.7 2.5 98.3 0.10 0.49
Diclofenac® 9.0 1.0 0.10-619.2 0.997 7.9 89.6 4.5 91.8 0.03 0.10
Acetaminophen 51 1.0 0.54-1070 0.998 1.6 97.4 2.6 99.0 0.11 0.54
Lipid regulator Bezafibrate 79 1.0 0.10-976.0 0.998 23 97.8 2.8 97.9 0.03 0.10
Atorvastatin 93 1.1  0.05-500.0 0.997 2.6 98.0 35 100.9 0.01 0.05
Antihyperlipidaemic Gemfibrozil 233 1.2 1.01-100.5 0.994 7.8 118.5 6.9 121.1 0.11 0.35
Antihyperintensive Candesartan cilexetil 23.0 09 226.8-680.4 0.995 52 100.5 0.9 106.9 1.58 5.28
Antihistamine Fexofenadine 84 1.0 0.09-937.5 0.998 2.1 106.3 6.5 104.6 0.03 0.09
Cetirizine 18.7 1.0  0.08-417.7 0.999 1.3 100.5 1.3 100.8 0.02 0.08
GUD/ED Sildenafil 183 1.0  0.01-1000 1.000 35 99.5 3.0 99.1 0.002 0.01
Diabetes Metformin 28 1.0 0.43-862.5 0.998 1.5 96.3 1.3 97.0 0.09 0.43
Gliclazide 178 1.0  0.05-508.0 0.997 2.1 93.2 2.8 95.3 0.01 0.05
Sitagliptin 11.8 0.7  0.08-646.4 0.998 3.2 111.7 3.0 110.3 0.01 0.02
Cough suppressant Pholcodine 37 09 1.14-570.0 0.999 4.7 99.5 33 99.2 0.35 1.14
Beta blocker Atenolol 43 1.0 0.10-502.5 0.999 2.1 95.3 23 96.8 0.03 0.10
Metoprolol 112 1.0  0.05-507.5 0.999 1.3 96.8 2.0 96.1 0.01 0.05
Propranolol 151 1.0 0.09-434.9 0.999 2.0 105.4 1.0 106.2 0.03 0.09
Bisoprolol 13.7 0.8 0.10-1004 0.999 4.8 100.4 2.0 96.0 0.0004 0.0012
H, receptor agonist Ranitidine 46 1.1 5.17-517.0 0.998 2.5 100.1 9.7 97.4 1.03 5.17
Cimetidine 53 1.0 0.52-1043 0.999 42 104.1 9.0 99.3 0.10 0.52
X-ray contrast media Iopromide 49 09 5.79-1158 0.997 5.0 101.2 12.0 105.4 1.16 5.79
Various Buprenorphine 21.8 1.2 0.08-100 0.996 8.9 94.5 11.5 88.2 0.02 0.08
Drug precursor Ephedrine/pseudoephedrine 72 1.0 0.10-500.0 0.997 4.1 94.0 34 97.3 0.03 0.10
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Class of analyte Analyte RT RRT Linearity Intra-day instrumental Inter-day instrumental IDLgn  IQLgnN
performance performance (mgL™h (ugL™
Range (ng LY ” Precision Accuracy (%) Precision (%) Accuracy (%)
(deviation) (%)
Norephedrine 63 0.9 0.50-1000 0.999 43 96.3 5.1 95.2 0.01 0.50
Anticancer Azathioprine 7.8 0.9  0.10-490.0 0.999 7.6 97.5 13.9 97.4 0.03 0.10
Methotrexate 79 1.0 0.92-458.0 0.997 8.7 108.0 4.1 112.2 0.28 0.92
Ifosfamide 127 1.1 0.05-509.0 0.999 24 93.6 2.7 95.3 0.01 0.05
Tamoxifen 224 1.0 0.03-668.4 0.998 4.0 96.0 2.4 96.8 0.01 0.03
Imatinib 154 08 0.88-884 0.994 2.5 103.8 1.5 101.3 0.08 0.28
Capecitabine 16.1 09 0.01-594.6 0.999 2.3 89.2 2.8 89.7 0.001 0.004
Bicalutamide 182 09 0.10-784.0 0.995 2.7 90.1 2.9 92.0 0.03 0.10
Anaesthetic and Ketamine 10.6 1.0 0.05-500.0 0.998 1.8 92.5 1.3 93.6 0.01 0.05
metabolite Norketamine 1.1 1.0 0.10-500.0 0.999 1.8 94.1 32 94.0 0.03 0.10
Venlafaxine 141 13 0.04-43438 0.998 2.5 91.2 1.7 90.5 0.01 0.04
Desmethylvenlafaxine 108 1.0  0.10-500.0 0.998 2.8 101.3 2.1 102.3 0.03 0.10
Fluoxetine 184 1.0 0.05-1000 0.999 1.7 96.8 1.8 98.3 0.01 0.05
Norfluoxetine” 184 1.0 0.05-500.0 0.998 1.5 102.7 3.1 103.1 0.01 0.05
Sertraline 192 1.0  0.05-500.0 1.000 1.6 95.3 1.7 95.7 0.01 0.05
Mirtazapine® 13.5 1.0  0.05-100.0, 50.0-500.0 0.999/0.997 3.4 94.8 2.7 97.6 0.01 0.05
Citalopram 151 1.0  0.50-1000 0.999 0.7 101.2 2.6 101.8 0.05 0.50
Desmethylcitalopram 152 1.0  0.05-500.0 0.998 1.8 103.0 3.0 103.4 0.01 0.05
Paroxetine 173 0.9  5.00-600 0.998 3.2 103.4 1.3 102.1 0.01 0.03
Duloxetine 178 1.0  1.00-1000 0.997 3.0 91.2 13.6 78.3 0.003 0.01
Amitriptyline 182 1.0 0.11-885.0 1.000 4.5 99.6 2.4 96.8 0.03 0.11
Nortriptyline 184 1.0 0.22-800 0.999 4.0 95.5 3.1 92.9 0.07 0.22
Norsertraline 198 1.0  0.23-100 0.999 8.7 99.0 11.0 91.8 0.07 0.23
Anti-epileptic Carbamazepine 162 1.0  0.05-514.0 1.000 2.0 91.7 1.6 92.7 0.01 0.05
Carbamazepine-10,11-epoxide 13.5 0.8  0.10-1000 0.997 1.6 88.9 2.1 89.9 0.03 0.10
10,11-Dihydro-10- 13.5 0.8  0.50-100.0 0.997 2.8 92.2 5.6 93.8 0.05 0.50
hydroxycarbamazepine
Calcium channel blocker Diltiazem 16.7 1.0 0.10-486.2 0.996 2.3 92.7 23 93.6 0.01 0.10
Verapamil 162 1.0 0.01-600 0.998 2.9 103.1 2.4 101.9 0.001 0.004
Hypnotic Temazepam 182 1.0  0.05-500.0 0.998 1.0 97.0 1.6 97.9 0.01 0.05
Oxazepam 17.8 1.0  0.10-800 0.999 33 94.8 34 94.3 0.02 0.08
Diazepam 19.5 1.0  0.01-1000 1.000 1.6 100.7 4.5 99.6 0.003 0.01
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Table 1 (continued)

Class of analyte Analyte RT RRT Linearity Intra-day instrumental Inter-day instrumental IDLgn  IQLgnN
performance performance (mgL™h (ugL™
Range (ng LY ” Precision Accuracy (%) Precision (%) Accuracy (%)
(deviation) (%)
Antipsychotic Quetiapine 179 1.0  0.05-1000 0.997 1.4 95.3 1.2 96.4 0.01 0.05
Risperidone 13.7 0.8 0.01-200 0.997 32 101.6 1.2 96.8 0.002 0.01
Dementia Donepezil 139 09 0.01-1000 0.998 2.6 110.8 1.3 107.7 0.17 0.58
Memantine 157 1.0  0.05-506.4 0.998 35 106.3 0.9 104.3 0.02 0.05
Human indicators Creatinine 2.7 1.0  1.00-1000 0.999 14 100.5 2.8 100.1 0.30 1.00
Nicotine 33 0.8  1.00-500.0 0.998 1.2 98.3 2.4 98.4 0.30 1.00
Caffeine 83 12  0.50-500.0 0.999 1.7 99.6 2.8 100.4 0.10 0.50
Cotinine 72 1.0  0.05-1000 0.999 1.5 98.4 1.5 98.8 0.01 0.05
1,7—Dimethylxan’[hineb 6.8 0.9 1.00-500.0 0.999 6.0 94.3 9.9 94.9 0.30 1.00
Analgesics and Morphine 35 1.0 1.00-500.0 0.998 29 99.1 2.5 97.5 0.30 1.00
metabolites Dihydromorphine 33 1.0 0.05-500.0 0.997 4.4 106.0 2.7 108.5 0.01 0.05
Normorphine 34 1.0 1.00-500.0 0.999 1.5 100.9 2.2 99.8 0.30 1.00
Methadone 17.6 1.0  0.05-400.0 0.998 1.5 98.7 1.4 100.2 0.01 0.05
EDDP 14.8 1.0 0.05-500.0 0.999 1.2 96.5 1.1 96.4 0.01 0.05
Codeine 6.1 1.0 0.50-500.0 0.997 2.0 93.5 4.0 95.1 0.10 0.50
Norcodeine 6.5 1.1 1.00-500.0 0.998 2.8 98.5 4.8 98.6 0.30 1.00
Dihydrocodeine 55 09 0.10-500.0 0.999 1.6 94.2 2.1 94.6 0.03 0.10
Tramadol 11.0 1.0  1.00-500.0 0.999 1.6 100.1 1.9 98.4 0.01 1.00
N-Desmethyltramadol 11.9 1.1  0.50-500.0 0.998 2.5 92.5 2.2 94.4 0.01 0.50
O-Desmethyltramadol 83 1.2 1.00-400.0 0.997 33 95.3 4.9 98.5 0.01 1.00
Stimulants and Amphetamine 84 1.0 0.10-500.0 0.999 44 100.8 1.6 100.7 0.03 0.10
metabolites Methamphetamine 85 1.0  0.10-500.0 0.999 22 101.0 1.3 101.1 0.03 0.10
MDMA 8.6 1.0 0.05-1000 0.999 1.3 99.2 1.7 99.8 0.01 0.05
MDA 8.6 1.0 0.10-1000 0.998 1.1 98.4 0.7 100.0 0.03 0.10
Cocaine 11.3 1.0 0.05-500.0 0.999 22 97.2 1.5 99.0 0.01 0.05
Benzoylecgonine® 9.7 1.0 0.05-100.0, 50.0-500.0 0.998/0.999 2.4 103.4 0.9 103.2 0.01 0.05
Anhydroecgonine 35 1.3 0.50-500.0 0.999 23 101.1 2.4 98.7 0.10 0.50
methyl ester
Cocaethylene 129 1.0  0.05-500.0 0.999 2.8 95.1 1.7 94.7 0.01 0.05
Mephedrone 9.8 1.0  0.05-500.0 0.998 1.8 87.1 2.9 85.7 0.01 0.05
MDPV 12.1 09  0.05-500.0 0.999 2.2 99.6 0.7 101.4 0.01 0.05
Heroin 109 1.0  0.50-500.0 0.999 1.9 98.2 1.8 99.3 0.10 0.50
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Table 1 (continued)

Class of analyte Analyte RT RRT Linearity Intra-day instrumental Inter-day instrumental IDLgn  IQLgnN
performance performance (mgL™h (ugL™
Range (ng LY ” Precision Accuracy (%) Precision (%) Accuracy (%)
(deviation) (%)
Opioid and 6-Acetylmorphine 7.7 1.1  0.10-500.0 0.997 6.1 95.3 5.1 100.1 0.03 0.10
metabolite
Pesticides, fungicides Thiamethoxam 83 04 1.00-100 0.994 4.7 93.8 5.4 96.9 0.02 0.06
and herbicides Imidacloprid 10.1 0.6  0.10-595.2 0.996 2.8 100.5 55 103.5 0.01 0.04
Clothianidin 104 0.5 1.00-800 0.999 32 97.9 33 98.6 0.01 0.04
Metazachlor 17.1 1.0  0.05-1011 0.999 2.5 106.0 2.6 104.7 0.004 0.01
Terbuthylazine 193 1.0 0.05-519 1.000 24 99.8 33 97.5 0.01 0.02
Methiocarb 194 1.0 0.08-1007 0.999 1.9 101.8 1.8 100.6 0.02 0.08
Dichlofluanid 204 1.1 6.83-1092 0.994 3.8 94.9 4.4 90.9 1.29 4.30
Flufenacet 20.5 1.2 0.01-986.0 0.997 2.0 104.2 2.9 106.2 0.002 0.01
Oxadiazon 242 12  1.00-99.6 0.996 4.0 95.5 2.8 97.1 0.02 0.08
Chlorpyrifos® 248 1.5 1.87-98.5 0.985 11.8 80.7 7.8 83.3 0.56 1.87
Triallate 249 13 0.03-79.0 0.992 7.6 81.3 13.2 70.6 0.01 0.03
Veterinary Tylosin 173 1.0  0.56-560.0 0.999 2.2 99.5 4.0 100.2 0.11 0.56
pharmaceuticals Sulfapyridine 64 12 0.05-800 0.999 2.6 110.7 1.1 109.5 0.01 0.03
Sarafloxacin 109 0.7 0.88-442 0.995 5.2 112.1 23 107.1 0.22 0.75
Ceftiofur 12.1 1.3 0.28-800.0 0.993 3.6 89.5 2.0 86.4 0.08 0.28
Diazinon 219 1.2 0.11-2100 0.998 2.7 98.9 4.1 96.0 0.01 0.02

Where possible, instrumental performance was determined at concentrations of 10 ug L™, 100 ug L™ and 500 ug L' ; i.e. those analytes where these concentrations were outside the range of linearity or
results were <LOQ were not included

IDL instrumental detection limit, /QL instrumental quantification limit

2 Linear range was split into two overlapping ranges to ensure the 7 value >0.997

® Semi-quantitative, due to only one MRM transition

¢ Semi-quantitative, due to poor > value
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precision of 20 compounds was between 5 and 10%, and only
one compound was > 10% (chlorpyrifos (11.8%), likely due to
poor rz). However, all deviations are inside the recommended
maximum of 20%. For 119/142 compounds, the accuracy lay
within the ideal range of 90-110%. Of the remaining com-
pounds, only triclosan has an inaccuracy of >20%.

Regarding the inter-day instrumental performance, the pre-
cision is high across many analytes with 115 analytes with a
deviation of <5%. Of the 27 analytes with >5% deviation,
only 8 were >10%. The inter-day accuracy of these com-
pounds was also high, with only 20 compounds that deviated
from the QC by > 10%, 4 of which were only slightly greater
than 20%. Data for both intra- and inter-day precision and
accuracy can be found ESM Table S7.

IDLs ranged from 0.4 ng L' (bisoprolol) to 4783 ng L™
(cefalexin), and IQLs ranged from 1.2 ng L™ (bisoprolol) to
15,940 ng L' (cefalexin). Whilst many of these IQL concen-
trations are very low, the samples may still need to be concen-
trated (utilising SPE), as the concentrations of most com-
pounds in environmental matrices are likely to be even lower.

Method performance

Sample extraction was carried out using SPE following the meth-
od shown in Fig. 1 (sections “Extraction for liquid matrices” and
“Extraction for solid matrices™) and has shown good extraction
performance for many CECs. The Oasis HLB sorbent is essential
to multi-residue methods, as it has the ability to retain a large
range of polar analytes at neutral pH and is therefore widely used
in analysis of environmental matrices. However, two drawbacks
have been found in the use of this sorbent. Firstly, HLB might
result in low recovery of very polar compounds such as metfor-
min and creatinine. This is easily remedied, as metformin and
creatinine along with acetaminophen, nicotine, caffeine and 1,7-
dimethylxanthine are present in the environment as such high
levels that direct injection are utilised instead. The second draw-
back of HLB is its lack of selectivity. Whilst enabling the extrac-
tion of a large variety of polar analytes, in complex matrices,
much of the matrix can be extracted along with the chosen
analytes, causing significant signal interference. It is therefore
important to assess matrix suppression. Previously, it was found
that the use of HLB with digested solids provided poor results.
This not only necessitated the use of an alternative sorbent,
MCX, but also splitting the eluents into acidic and basic fractions
(see Fig. 1) [39].

Figure 2 shows relative recoveries for all matrices: surface
water, effluent, influent, SPM and digested solids. These very
different matrices exhibit similar ranges of relative recovery.
Most of the compounds had recoveries between 80 and 120%.
Due to the complexity of environmental matrices, not all com-
pounds were recovered adequately across all matrices; therefore,
the number of compounds accurately quantifiable in each matrix
varies from 138 analytes in surface water to 96 analytes in
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digested solids. The data for relative and absolute recoveries for
all matrices can be found in ESM Tables S8 and S9 and Fig. S2.

Matrix suppression was analysed for liquid matrices (see
Fig. 3 and ESM Table S10). Proximity to zero shows limited
matrix effects. Most analytes experienced matrix suppression,
shown in Fig. 3 as a positive percentage. For all matrices, at least
108 analytes were below 70% suppression. However, a few
compounds, primarily from ESI-, experienced significant (>
20%) signal enhancement. Some compounds experienced signal
enhancement in some matrices and suppression in others
(naproxen, erythromycin, EE2, bicalutamide, candesartan
cilexetil, gemfibrozil, chlorpyrifos). This considerable variation
is to be expected for a multi-residue method with this variety of
analytes. It especially highlights the importance of using relevant
analogous internal standards, as well as thoroughly exploring the
different matrices relevant to this work.

The method accuracy of the method was 107.0%, and the
precision was 13.4%. MQLs for liquid matrices range from
0.004 ng L™ for bisoprolol, in surface water, to 3118 ng L™
for creatinine, in influent (Table 2). For the remaining analytes,
there is not enough environmental data on their presence in the
UK to comment on whether the MDLs and MQLs are low
enough to measure these levels in the catchment of interest.
Therefore, this method was applied to five different matrices at
a WwTW in the South West UK, which were influent, effluent,
surface water, SPM and digested solids, to underline the
utilisation of this method to relevant environmental matrices.

Overall, this method provides a clear benefit when used in a
catchment-based study, compared to more complex approaches
with multiple sample preparation and analytical methods for
different classes of CECs from the same matrices. The main
advantage of the multi-residue method presented in this paper
is the applicability of this method to liquid and solid matrices. In
particular, SPM, which is an often forgotten but critical aspect of
wastewater, as it contains many more hydrophobic compounds
at significant concentrations within this matrix [28, 42, 43].

Application to environmental matrices

The data is presented as average concentrations with variation
across a week (Table 3 and ESM Tables S11-S15). As expected,
the liquid influent fraction shows the highest variation in con-
centrations both across the week and between different CECs. Of
the 138 analytes of this method, 70% were quantified in influent
at this site. Creatinine had the highest average concentration of
any analyte in this study (1.3+0.3 mg L™") and is often used a
human indicator due to its correlation to population [44, 45].
Other human indicators were present at high levels throughout
the week. The other CECs were present at a range of concentra-
tions. Methiocarb, for example, is present intermittently across
the week with an average concentration of 3.7+0.6 ng L,
which is very close to its MQL of 0.86 ng L™'. However, acet-
aminophen reaches concentrations several magnitudes higher
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Fig. 2 Relative recoveries for all matrices. Error bars show the range of standard deviation

than methiocarb, at 393.6 = 100.0 ug L™". This is slightly higher
than those published in a review by Verlicchi et al. [11] which

had an absolute highest concentration of 246 ug L™". It is inter-
esting to see the presence of the (pesticide) methiocarb in
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Table 2  Method performance data for ECs of interest in the mobile phase (ordered by class)
Class of analyte Analyte Surface water ~ Effluent Influent Solid particulate  Digested solids
(gL (ng L™ (gL matter (g g 1) (ng g )
MDL MQL MDL MQL MDL MQL MDL MQL MDL MQL
UV filter Benzophenone-1 0.07  0.35 0.14 071 023 1.15 0.004 0.02 0.14 0.70
Benzophenone-2 016 079 034 168 036 182 0.004 0.02 0.09 0.44
Benzophenone-3 0.15 0.77 0.19 097 037 1.87 - - - -
Benzophenone-4 209  6.90 578 191  7.83 258 021 0.70 4.01 13.2
Parabens Methylparaben 008 040 0.19 094 028 141 0.003 0.02 0.06 0.31
Ethylparaben 024 079 046 152 049 161 001 0.05 0.17 0.57
Propylparaben 0.25 0.83 047 154 063 208 0.01 0.03 0.22 0.72
Butylparaben 0.08  0.38 0.14 071 024 121 0.002 0.01 0.10 0.52
Plasticizer Bisphenol A 026 0.8 056 184 085 279 0.03 0.09 027  0.88
Steroid estrogens El 0.78 3.92 0.15 7.69 196 978 0.04 0.21 1.68 8.38
E2 090 448 1.41 7.03 1.84 922 0.04 0.21 1.48 7.41
EE2 098 491 146 732 1.83 915 - - - -
Antibiotics and Sulfasalazine 431 14.2 9.66 319 126 414 - - - -
antibacterials Clarithromycin 018 090 028 140 034 169 - - - -
Azithromycin 008 026 021 068 0.14 045 0.03 0.10 0.01 0.04
Trimethoprim 026  0.85 0.51 1.67 073 241 001 0.03 0.07 0.22
Sulfamethoxazole 019  0.63 047 156 072 238 0.02 0.08 0.12 0.41
Triclosan 2.93 9.68 4.5 150 493 163 - - - -
Amoxicillin - - 026 086 — - - -
Metronidazole 029 098 068 227 057 190 0.03 0.09 0.03 0.10
Sulfadiazine 0.05 0.18 018 059 018 0.62 0.003 0.01 0.003  0.01
Cefalexin 35.6 1187 102 339 189 631 - - - -
Ofloxacin 0.35 1.17 072 240 058 193 - - - -
Ciprofloxacin 1.85 6.17 510 170 348 116 - - - -
Tetracycline 0.15 050 030 101 018 059 - - - -
Danofloxacin 1.58 5.28 4.45 1485 362 1208 - - 2.84 9.45
Oxytetracycline 6.04 201 10.1 336 826 275 - - - -
Chloramphenicol 3.18 10.6 6.52  21.7 421 140 021 0.69 0.15 0.48
Penicillin G 0.89 2.98 - - - - - - - -
Penicillin V 0.56 186 092 306 240 8.00 0.84 2.80 - -
Erythromycin 1.15 3.83 235 785 222 741 - - - -
Prulifloxacin - - 51.3 171.0 353 117.6 — - - -
Norfloxacin 0.01 004 0.02 006 002 0.07 - - - -
Antifungal Griseofulvin 0.32 1.06 052 174 059 198 0.05 0.16 0.06 0.21
Ketoconazole 006  0.21 003 0.10 004 0.12 0.02 0.07 0.00 0.01
Hypertension Valsartan 2.81 9.26 640  21.1 724 239 - - - -
Irbesartan 089 447 1.88 938 250 125 - - - -
Lisinopril 217 217 425 425 325 325 0.04 0.43 0.25 2.47
NSAIDs Ketoprofen 074 372 1.60 800 238 119 0.06 0.28 047 235
Ibuprofen 0.06  0.31 008 042 0.19 093 0.005 0.02 0.07 0.36
Naproxen 0.61 3.07 1.17 585 629 315 0.05 0.25 0.60 3.02
Diclofenac 022 073 044 144 067 222 0.02 0.06 0.75 2.46
Acetaminophen 120 6.02 239 120 138.0% 1017* 0.04 0.21 2.74 13.7
Lipid regulator Bezafibrate 0.22 0.66 0.38 125 064 211 0.02 0.05 0.18 0.60
Atorvastatin 0.14 0.70 0.17 084 017 085 - - - -
Antihyperlipidemic Gemfibrozil 0.30 1.00 063  2.11 .12 375 - - 0.20 0.67
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Table 2 (continued)

Class of analyte Analyte Surface water  Effluent Influent Solid particulate  Digested solids
(ng L™ (ng L) (ng L) matter (ng g ) (ngg )
MDL MQL MDL MQL MDL MQL MDL MQL MDL MQL
Antihyperintensive Candesartan Cilexetil 6.89 23.0 - - - - - - - -
Antihistamine Fexofenadine 0.21 0.69 0.40 132 0.56 1.85 - - - -
Cetirizine 026 087 032 106 052 172 - - - -
GUD/ED Sildenafil 0.01 0.03 002 0.05 001 0.05 0001 0.003 0.001 0.003
Diabetes Metformin 156.0% 515.0% 163.0% 460.0* 457.0% 1509% — - - -
Gliclazide 0.15 077 016 082 022 1.09 - - - -
Sitagliptin 0.03 009 0.08 027 006 022 0.004 0.01 0.003  0.01
Cough suppressant Pholcodine 2.25 7.42 8.02 265 253 833 0.28 0.92 1.52 5.00
Beta blocker Atenolol 020 066 056 1.84 071 235 0.01 0.05 0.10 0.33
Metoprolol 0.07 0.35 0.19 096 028 140 0.01 0.03 0.03 0.14
Propranolol 0.29 0.96 0.73 241 0.68 225 0.01 0.04 0.13 0.42
Bisoprolol 0.001 0.004 0.004 0.01 0.003 0.01 0.0001 0.0005 0.0001 0.0005
H, receptor agonist Ranitidine 7.96 39.8 223 1114 148 73.8 0.44 2.19 4.81 24.1
Cimetidine 1.60  7.98 312 156 506 253 - - - -
X-ray contrast Iopromide 5.97 29.9 14.1 70.6 245 123.0 - - - -
media
Various Buprenorphine 006 020 0.11 036 0.18 061 0.02 0.07 0.01 0.05
Drug precursor Ephedrine/pseudoephedrine 0.60 1.97 1.62 536 132 436 0.02 0.07 0.11 0.35
Norephedrine 0.18 882 035 173 037 186 0.1 0.39 0.04 1.85
Anticancer Azathioprine 0.17 0.55 0.36 120 041 136 - - - -
Methotrexate 6.13 202 9.04 298 711 235 0.6 0.53 1.64 542
Ifosfamide 008 040 024 122 031 153 - - - -
Tamoxifen 14.5 726 076 382 070 3.50 0.004 0.01 223 11.14
Imatinib 088 293 .13 376 178 595 0.10 0.35 0.06 0.21
Capecitabine 0.01 002 0.01 003 0.01 003 0002 0.01 0.001  0.003
Bicalutamide 022 072 031 1.02 032 1.07 0.02 0.06 0.01 0.03
Anaesthetic and Ketamine 0.07 0.37 0.19 093 0.24 1.20  0.005 0.02 0.03 0.17
metabolite Norketamine 023 076 056 186 072 237 002 005 010 033
Venlafaxine 007 037 024 120 037 183 001 0.03 0.08 0.38
Desmethylvenlafaxine 024 080 066 218 085 279 001 0.05 0.09 0.29
Fluoxetine 1.14 571 142 7.08 050 252 0.005 0.02 0.11 0.53
Norfluoxetine 1.64 821 127 635 042 212 0.004 0.02 0.14 0.68
Sertraline 1.61 8.07 121  6.05 074 372 0.002 0.01 0.17 0.86
Mirtazapine 009 044 025 125 039 194 001 0.03 0.05 0.27
Citalopram 0.61 6.08 1.41 14.1 124 124 0.02 0.24 0.16 1.64
Desmethylcitalopram 014 069 036 182 031 1.54  0.01 0.03 0.05 0.24
Paroxetine 018 059 021 069 0.13 045 001 0.02 0.005 0.02
Duloxetine 004 0.13 005 0.18 004 0.12 0.003 0.01 0.002  0.01
Amitriptyline 0.16  0.55 033 1.09 030 1.02 0.02 0.07 0.01 0.03
Nortriptyline 0.33 1.11 063 2.11 0.61 2.03 0.03 0.10 0.02 0.06
Norsertraline - - - - 1.07 3.58 0.09 0.28 - -
Anti-epileptic Carbamazepine 008 038 019 093 027 137 0.01 0.03 0.10 0.48
Carbamazepine-10,11-epoxide 0.16 0.53 0.55 1.82 053 .76 - - - -
10,11-Dihydro-10- 034 337 084 841 099 994 0.02 0.25 0.43 435
hydroxycarbamazepine
Calcium channel Diltiazem 0.11 1.11 0.32 323 027 268 - - - -
blocker Verapamil 001 002 001 004 001 003 0001 0002 0.0004 0.001
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Table 2 (continued)

Class of analyte Analyte Surface water  Effluent Influent Solid particulate  Digested solids
(ng L™ (ng L) (ng L) matter (ng g ) (ngg )

MDL MQL MDL MQL MDL MQL MDL MQL MDL MQL

Hypnotic Temazepam 008 038 0.4 069 0I8 092 00l 004 016 082
Oxazepam 011 036 022 072 020 066 - - 001  0.03
Diazepam 002 006 004 0.3 004 012 0002 001 0002 001
Antipsychotic Quetiapine 0.10 048 0.21 1.07 026 132 0.004 0.02 0.05 0.26
Risperidone 001 002 002 006 002 006 0001 0004 0002 001
Dementia Donepezil 055 183 154 512 148 493 009 030 009 029
Memantine 004 014 011 036 012 039 002 007 001 004
Human indicators Creatinine S11* 1686* 771*%  2544* 945*  3118* — - - -
Nicotine 334 110 544 180  508*% 2296* 0.16 - 066  2.19
Caffeine 037 183 LIl 557 121*% 581% - - - -
Cotinine 007 035 021 106 027 134 0005 002 024 122
1,7-Dimethylxanthine 319 105 114 376  560% 2165% — - - -
Analgesics and Morphine 2.65 8.75 634 209 885 292 0.11 0.37 1.92 6.33
metabolites Dihydromorphine 011 055 032 159 005 251 001 004 009 045
Normorphine 354 117 784 259 999 330 012 039 174 575
Methadone 011 054 021 104 020 101 00l 003 003 017
EDDP 021 105 029 147 023 113 00l 003 004 020
Codeine 074 371 146 731 256 128 004 021 033 166
Norcodeine 288 952 832 274 853 282 0.9 064 126 417
Dihydrocodeine 023 075 055 18 088 289 002 005 011 036
Tramadol 008 820 021 213 030 300 00l 062 003 326
N-Desmethyltramadol 012 592 030 150 056 279 001 030 004 202
O-Desmethyltramadol 009 853 028 278 031 314 - - - -
Stimulants and metabolites Amphetamine 0.68 223 1.11 3.65 123 4.07 0.01 0.05 0.09 0.29
Methamphetamine 032 105 071 235 095 313 001 004 009 030
MDMA 010 050 027 135 034 170 001 003 004 018
MDA 053 174 100 330 099 326 - - - -
Cocaine 007 035 022 111 046 231 001 003 003 015
Benzoylecgonine 0.07 0.34 0.18 091 0.21 1.07  0.005 0.02 0.03 0.14
Anhydroecgonine 0.93 4.67 1.99 996 295 148 - - - -
methyl ester
Cocaethylene 007 035 021 104 131 654 00l 003 003 017
Mephedrone 022 109 044 219 055 275 00l 004 006 031
MDPV 004 022 0.2 059 048 241 00l 003 004 020
Opioid and Heroin 092 462 344 172 418 209 005 025 056 279
metabolite 6-Acetylmorphine 028 094 076 250 089 295 - - - -
Pesticides, Thiamethoxam 013 042 044 146 053 176 001 003 001 002
fungicides and Imidacloprid 004 015 010 033 010 033 001 002 - -
herbicides Clothianidin 006 019 014 047 015 050 0004 001 -
Metazachlor 002 006 004 0.4 004 013 0002 001 0002 001
Terbuthylazine 003 011 007 022 007 023 00l 002 001 002
Methiocarb 013 043 027 091 026 08 001 004 001 004
Dichlofluanid - - - - 252 83.8 - - - -
Flufenacet 001 004 002 007 002 007 0002 001 0002 001
Oxadiazon 015 049 026 085 030 098 008 026 005 0.6
Chlorpyrifos 129 429 854 285 - - - - 033 1.09
Triallate 011 037 020 068 009 031 - - - -
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Table 2 (continued)

Class of analyte Analyte Surface water  Effluent Influent Solid particulate  Digested solids
(ng L™ (ng L) (ng L) matter (ng g ) (ngg )
MDL MQL MDL MQL MDL MQL MDL MQL MDL MQL
Veterinary Tylosin 1.28 6.39 2.23 11.1 3.27 163 - - - -
pharmaceuticals Sulfapyridine 004 0.4 011 037 010 033 - - - -
Sarafloxacin 0.83 2.78 266 886 201 672 - - - -
Ceftiofur 217 7.23 132 441 1.02 339 - - - -
Diazinon 0.03 0.11 007 023 006 021 0.00 0.01 0.003  0.01

*Calculated for direct injection

influent, as this is generally used for plant protection, particularly
against slugs. It is thought to be an unlikely compound to make
its way into influent and thought to enter surface waters via direct
application to the environment. Its presence in the sewage treat-
ment works, although in a low concentration, is notable as it may
indicate incorrect disposal, although a higher concentration
would be expected from this. It was recently banned for use as
a molluscicide in 2014, the grace period of which ended the
month before these samples were collected; however, it could
still be used as an insect repellent and seed treatment [46]. Other
pesticides found in influent at this site include imidacloprid and
flufenacet, which are more widely used for vegetable and fruit
crops and may be due to rinsing of food prior to consumption.
However, this needs further detailed investigation.

Of further interest is the presence of veterinary pharmaceuti-
cals in wastewater, and the presence of these can be justified by
considering the number of household pets and the possible dis-
posal route of pet waste down the lavatory. However, it is inter-
esting to note that sulfapyridine (1339.5+330.3 ng L") and
ceftiofur (451.8 +129.2 ng L") are usually reserved for the use
with individual pigs and cows. These levels suggest potential
herd applications, incorrect disposal or unknown contribution
of livestock wastewater to this WwTW. Further investigation is
needed to determine the source and persistence of these levels.

For the solid portion of influent (SPM), 64% of the 98
analytes quantifiable with this method were found. Only a
small fraction of the total concentration can be found in the
SPM, as most CECs, particularly pharmaceuticals, prefer to
partition to the aqueous phase. For example, only a fraction of
the total concentration (6.4%) of bisphenol A (3.64 log K,y)
appears in SPM. However, in this case, the concentrations are
so high in influent that this results in bisphenol A contributing
a large portion of the total measurable concentration of CECs.
Concentrations range from an average concentration of
0.1 ng L' to 1383 ng L™" in SPM (converted to ng L™" for
simple comparison to influent concentrations). Ketoconazole
prefers to partition to the solid phase with 31% higher average
concentration present in SPM. This is not surprising when
considering its log K, 0of4.45. The antidepressants fluoxetine
(4.65 log K,y) and amitriptyline (4.95 log K,y) partition
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partially with SPM concentrations at 82% and 73% to that in
influent. The results for fluoxetine are in line with the results
published by Baker and Kasprzyk-Hordern [47]. However,
sorption of amitriptyline is far higher in this study. This to
be expected, as influent is highly variable, and many factors
can affect sorption to solids. Therefore, it is important to ana-
lyse both the liquid and solid compartments of this matrix.

There are fewer CECs in effluent than in influent. Of the
137 analytes quantifiable in effluent, 62% were found at the
WwTW. Generally, these results show lower concentrations
after treatment. However, imatinib, O-desmethyltramadol,
carbamazepine and its epoxide metabolite and venlafaxine
and its metabolite increase in effluent. For metabolites, this
may be due to degradation/metabolism of the parent com-
pound during treatment. For the parent compounds, this may
be due to the undetected presence of conjugated metabolites in
influent transforming back to the parent compound. This phe-
nomenon requires more detailed investigation. Comparison of
the influent and effluent concentrations can provide data on
treatment efficiencies. Trickling filters are employed at the
WwTW for the treatment of influent. The results show poor
removal of imidacloprid, tramadol, N-desmethyltramadol,
bicalutamide, ranitidine, cetirizine and fexofenadine.
Acetaminophen, on the other hand, shows high removal of
99%, similar to what is often seen in the literature for conven-
tional activated sludge treatment [11, 48]. Caffeine, its metab-
olite 1,7-dimethylxanthine and metformin are highly removed
but still at high concentrations of 2.9+0.4 ug L', 8.4+
1.1 ug L ' and 14.1+0.9 pg L™, respectively.

In the surface waters downstream of the WwTW, 51% of the
138 analytes that can be quantified are in this matrix. Of partic-
ular noteworthiness is the antidiabetic metformin, which is found
atlevels > 3000 ng L' Metformin has very high usage, and after
administration, 100% of the dose is excreted unchanged [49].
Caldwell et al. [50] calculated the PNEC of metformin to be
1 mg L', based on critical evaluation of previously published
work. This suggests that despite the high environmental levels,
metformin is currently of low risk to this catchment. Within the
literature, many compounds can be found to have different
PNECs due to a lack of consistency in (a) assessment factors
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Table 3  Weekly average concentrations of ECs found in several matrices at site A (mean concentration + variation from mean across the week)

Class of analyte Compound Surface water (ng L") Effluent (ng L") Influent (ng L") SPM (ng L") Digested solids
(ng g™
UV filter Benzophenone-1 <MQL <MQL 949.2 + 1134.5 13.8 £12.0 N/A
Benzophenone-2 <MQL 62.0 = 36.0 1701.0 + 2176.6 22.0 +£259 102 +£52
Benzophenone-3 190+ 1.9 96.7 £ 36.7 2051.5 = 897.3 N/A N/A
Benzophenone-4 607.9 + 344.8 42247 + 3455.7 15,817.4 + 13,404.6 9.9 +£4.0 <MQL
Parabens Methylparaben 7.0 +25 423 +494 23,401.4 + 36,282.5 122.1 £99.8 360.2 + 132.5
Ethylparaben <MQL <MQL 2166.0 + 2427.8 21.0 £17.8 <MQL
Propylparaben 3.7+0.7 321114 5456.2 + 3190.2 332 +£32.6 <MQL
Butylparaben <MQL <MQL 337.4 £434.5 40.3 £ 66.7 <MQL
Plasticizer Bisphenol-A 38.1+15.1 473.6 £ 256.2 20,395.5 + 15,740.7 1383.9 + 1204.0 4365.6 + 309.6
Steroid estrogens El <MQL 63+1.6 47.0 = 10.7 <MQL 415+29
E2 <MQL <MQL <MQL <MQL <MQL
EE2 <MQL <MQL <MQL N/A N/A
Antibiotics and Sulfasalazine 53.6 £ 6.8 2414 +27.5 612.9 +248.7 N/A N/A
antibacterials Clarithromycin 102.0 + 26.8 7762 + 121.4 1321.1 +293.4 N/A N/A
Azithromycin 39+32 108.7 + 48.4 793.1 + 256.1 <MQL 57+55
Trimethoprim 259 +£57 175.6 +30.2 626.2 + 151.9 16.7 £ 6.3 11.1£28
Sulfamethoxazole 332 +£3.1 543 £6.2 126.7 + 58.6 <MQL <MQL
Triclosan <MQL 2209 £52.2 2480.5 + 801.6 N/A N/A
Amoxicillin N/A <MQL N/A N/A N/A
Metronidazole 10.1 £+ N/A 37.0 £ 6.5 81.6 +23.6 <MQL <MQL
Sulfadiazine <MQL <MQL <MQL 85+33 <MQL
Cefalexin N/A N/A N/A N/A N/A
Ofloxacin 71.5 £29.5 108.7 £ 52.7 <MQL N/A N/A
Ciprofloxacin N/A <MQL N/A N/A N/A
Tetracycline <MQL <MQL 251.5 £ 70.5 N/A N/A
Danofloxacin <MQL <MQL 372.3 £414.1 N/A <MQL
Oxytetracycline <MQL <MQL N/A N/A N/A
Chloramphenicol <MQL 157.9 +23.3 <MQL <MQL 377.6 £ 46.3
Penicillin G N/A <MQL <MQL N/A N/A
Penicillin V <MQL <MQL <MQL <MQL N/A
Erythromycin 2148.2 + 168.5 6503.8 + 619.1 13,591.5 £ 24459 N/A N/A
Prulifloxacin N/A <MQL N/A N/A N/A
Norfloxacin N/A N/A N/A N/A N/A
Antifungal Griseofulvin <MQL <MQL <MQL 1.4 £ N/A <MQL

10} poyaw A13dwo.3dads ssew wapuey yum pajdnod Aydesbolewoiyd pinbij aduewiopad-e1yn anpisal-ninpy
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Table 3 (continued)

Class of analyte Compound Surface water (ng LY Effluent (ng LY Influent (ng LY SPM (ng LY Digested solids
ng g ")

Ketoconazole 46.5 + 6.1 643 +52 131.0 £ 40.9 171.6 +48.3 929.3 +212.1

Hypertension Valsartan <MQL 236.9 +23.0 854.9 + 306.9 N/A N/A
Irbesartan 1114 + 14.6 287.9 +30.0 380.7 £ 73.3 N/A N/A
Lisinopril <MQL 93.9 + 16.1 890.5 £ 273.9 123 +£2.7 <MQL

NSAIDs Ketoprofen <MQL <MQL <MQL <MQL <MQL
Ibuprofen 60.5 +21.3 1029.2 + 357.7 18,840.6 + 5449.2 42.8 £159 231.8 +39.9
Naproxen 234.9 +47.7 1452.5 +213.7 15,238.5 £ 3111.2 51.7+£17.9 108.4 £5.3
Diclofenac 882 +73 345.6 £ 52.7 916.2 £ 367.3 <MQL 262 +34
Acetaminophen 193.0 +£49.7 1840.7 + 449.3 393,559.0 + 100,020.4 28.1 £23.7 <MQL

Lipid regulator Bezafibrate 103.6 = 15.8 591.7 £ 76.7 2038.3 + 468.2 28+ 12 75+0.7
Atorvastatin 44.4 £ 8.1 172.9 £ 27.0 1338.2 + 456.4 N/A N/A

Antihyperlipidaemic Gemfibrozil N/A <MQL N/A N/A 849.6 £ 183.8

Antihyperintensive Candesartan Cilexetil N/A N/A N/A N/A N/A

Antihistamine Fexofenadine 209.1 £31.9 732.6 £103.2 1012.1 £+ 689.0 N/A N/A
Cetirizine 239.6 +35.8 1051.1 + 154.5 1088.4 + 106.6 N/A N/A

GUD/ED Sildenafil 22+13 255+ 124 29.0 £ 41.6 26+29 20.8 + 1.0

Diabetes Metformin 3607.1 £413.6 14,050.8 + 897.2 117,927.4 + 24,688.7 N/A N/A
Gliclazide 473 +7.6 843+ 75 136.4 + 41.6 N/A N/A
Sitagliptin 1425 £ 13.5 4414 £ 67.2 524.7 £ 76.8 112+29 27.6 +2.1

Cough suppressant Pholcodine <MQL <MQL <MQL <MQL <MQL

Beta blocker Atenolol 53.9 £ 10.6 3289 +£314 2581.7 + 584.4 233 +9.6 <MQL
Metoprolol <MQL 133+29 32.1+93 <MQL <MQL
Propranolol 20.6 +3.5 106.6 + 6.1 182.3 +30.9 215+ 64 198.5 +22.9
Bisoprolol <MQL 14.7 = N/A 30.6 +29.3 <MQL <MQL

H, receptor agonist Ranitidine 148.2 £ 31.8 1163.0 + 98.1 1545.0 + 277.6 <MQL <MQL
Cimetidine <MQL <MQL 170.3 = 64.4 N/A N/A

X-ray contrast media Iopromide <MQL <MQL <MQL N/A N/A

Various Buprenorphine 63+02 5.7+ N/A 60.8 +37.7 0.6+02 132 +45

Drug precursor Ephedrine/pseudoephedrine 25.6 £2.0 115.5 + 18.6 655.5 £ 248.6 45+13 <MQL
Norephedrine <MQL <MQL <MQL <MQL <MQL

Anticancer Azathioprine <MQL <MQL <MQL N/A N/A
Methotrexate <MQL <MQL <MQL <MQL <MQL
Ifosfamide <MQL <MQL <MQL N/A N/A
Tamoxifen <MQL <MQL <MQL <MQL <MQL
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Table 3 (continued)

Class of analyte Compound Surface water (ng LY Effluent (ng LY Influent (ng LY SPM (ng LY Digested solids
ng g ")
Imatinib 383+ 1.3 143.3 +39.6 88.8 + 14.4 47.6 £ 17.1 123.0 £ 40.3
Capecitabine <MQL <MQL 73 +£2.8 <MQL <MQL
Bicalutamide 594 + 1.1 115.6 £ 6.7 154.3 £ 10.0 7.5+£20 50.0 £ 11.6
Anaesthetic and Ketamine 11.8 £2.7 754 £11.3 166.2 £ 65.6 04 +£0.2 2.8+£0.5
metabolite Norketamine <MQL 57+28 122 £ 7.0 <MQL 0.8 +0.2
Antidepressants Venlafaxine 85.5+£13.0 509.5 £ 135.8 462.4 +137.3 8.6 2.0 126.3 + 26.0
and metabolites Desmethylvenlafaxine 2292 +23.9 981.0 + 128.6 733.9 + 129.3 29+ 1.1 224+ 1.8
Fluoxetine 1.2+0.1 462 £ 4.0 532+7.1 43.7 £32.1 193.7 £33.2
Norfluoxetine <MQL <MQL 31.8 £ 6.5 9.6 £22 91.4 +26.5
Sertraline <MQL 13.1+1.7 463 £7.0 114.1 £34.8 565.2 £ 71.3
Mirtazapine 42+1.6 413 +24 78.2 £ 13.1 69+23 69.1 £8.7
Citalopram <MQL 321.9 £ 19.9 557.5 £ 109.9 87.5 £25.7 782.9 £ 752
Desmethylcitalopram 120 £ 4.5 119.7 £ 10.7 216.2 £ 59.1 31.7 £ 8.8 295.7 £ 62.6
Paroxetine <MQL <MQL N/A 1.8 £ N/A 32+29
Duloxetine <MQL <MQL N/A <MQL 17.5£5.8
Amitriptyline 103 £32 533 +6.9 159.4 £ 252 115.6 +26.3 471.9 £ 44.1
Nortriptyline 7.8 £4.0 30.6 + 3.0 9.6 +4.2 9.9 +3.0 63.2 £ 152
Norsertraline N/A N/A 157.8 £ N/A 133.8 + 37.8 N/A
Anti-epileptic Carbamazepine 160.4 + 16.8 626.8 + 60.5 5212 £ 1153 72426 118.7 £ 11.5
Carbamazepine-10, 309 +£4.2 1382 £ 333 98.6 £29.9 N/A N/A
11-epoxide
10,11-Dihydro-10- 57 +2.1 432 +13.1 145.1 £ 55.1 <MQL <MQL
hydroxycarbamazepine
Calcium channel Diltiazem 44+20 59.5 +10.3 246.2 + 55.5 N/A N/A
blocker Verapamil <MQL <MQL <MQL 58425 511 +6.1
Hypnotic Temazepam <MQL 215+ 139 1.1 +74 <MQL <MQL
Oxazepam 2.0 +£0.6 173 + 4.1 16.6 £3.9 N/A <MQL
Diazepam 6.2 +0.8 11.6 + 1.2 <MQL 09 +02 42+04
Antipsychotic Quetiapine <MQL <MQL 63.0£31.4 29+1.6 173 £4.7
Risperidone 12+14 2.6 +038 1.0 £ N/A 0.1+0.1 <MQL
Dementia Donepezil <MQL <MQL N/A 09 +0.3 83+£0.2
Memantine <MQL <MQL <MQL <MQL <MQL
Human indicators Creatinine <MQL <MQL 1,341,104.8 + 314,821.7 N/A N/A
Nicotine 359 £ 16.1 183.9 + 36.8 3461.2 + 688.7 49.4 £26.3 227.1 £42.7
Caffeine 426.5 £91.2 2938.9 +401.5 118,596.4 + 24,610.9 N/A N/A

10} poyaw A13dwo.3dads ssew wapuey yum pajdnod Aydesbolewoiyd pinbij aduewiopad-e1yn anpisal-ninpy
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Table 3 (continued)

Class of analyte Compound Surface water (ng LY Effluent (ng LY Influent (ng LY SPM (ng LY Digested solids
nggh
Cotinine 37.8 £5.7 214.5 £ 28.6 3028.3 £ 729.6 9.9+29 40.1 +4.9
1,7-Dimethylxanthine 923.5 +208.7 8352.1 £ 1091.1 153,776.3 +36,949.3 N/A N/A
Analgesics and Morphine <MQL 141.7 £ 18.0 1366.1 + 276.4 10.1 £ 3.8 632 +433
metabolites Dihydromorphine <MQL <MQL 133.6 + 32.7 <MQL <MQL
Normorphine <MQL <MQL 186.3 £ 50.7 <MQL <MQL
Methadone 3.0+0.8 221 +15 41.6 £7.1 1.6 £ 0.5 129+ 1.8
EDDP 10.0 + 1.5 50.3 £ 3.0 64.8 £12.9 11.0+ 5.1 383 +223
Codeine 85.6 = 18.3 577.9 + 58.6 2570.4 £ 555.0 233 +59 450 +£42.5
Norcodeine <MQL <MQL 181.0 £ 30.9 <MQL <MQL
Dihydrocodeine 22.1 +£4.6 154.0 £ 19.3 4452 £ 1194 34+£09 24.8 +3.8
Tramadol 321.7 £27.7 1273.7 £ 166.3 1247.5 £ 308.1 37+1.0 345+7.7
N-Desmethyltramadol 2553 £24.7 975.5 + 118.3 1076.5 +355.9 1.5+0.5 17.1 £5.6
O-Desmethyltramadol 297.0 £32.9 1300.4 £ 200.0 861.6 = 133.9 N/A N/A
Stimulants Amphetamine <MQL <MQL 478.8 + 135.7 <MQL <MQL
and metabolites Methamphetamine <MQL 9.1 £0.8 139 +3.7 <MQL <MQL
MDMA 43+19 59.4 +333 183.2 + 127.7 1.4+£09 6.1+1.0
MDA 10.0 £ 0.9 30.1 £7.6 45.5 £ N/A N/A N/A
Cocaine 49+ 1.6 47.1 £ 11.7 754.6 £ 295.3 69 +32 <MQL
Benzoylecgonine 45.5+99 291.2 £95.7 2078.4 + 925.3 1.9+ 1.1 <MQL
Anhydroecgonine <MQL <MQL <MQL N/A N/A
methyl ester
Cocaethylene <MQL 36+1.1 29.3 £ 18.5 04+03 <MQL
Mephedrone <MQL <MQL <MQL <MQL <MQL
MDPV <MQL <MQL <MQL <MQL <MQL
Opioid and metabolite Heroin <MQL <MQL <MQL <MQL <MQL
6-Acetylmorphine <MQL <MQL <MQL N/A N/A
Pesticides, fungicides Thiamethoxam <MQL <MQL <MQL <MQL <MQL
and herbicides Imidacloprid 53.0 £ 18.5 346.6 £ 133.7 3392 + 178.8 <MQL N/A
Clothianidin <MQL <MQL <MQL 1.8+0.8 N/A
Metazachlor 4.5 £ N/A <MQL <MQL 42 +£4.1 <MQL
Terbuthylazine <MQL <MQL <MQL <MQL <MQL
Methiocarb <MQL 3.0 £+ N/A 37+06 0.8 £0.6 1.7+ 0.0
Dichlofluanid N/A N/A N/A N/A N/A
Flufenacet 240 £2.4 61.8+35 57.1 +£12.9 4.1 +0.7 147 £0.5
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Table 3 (continued)

Digested solids

(ngg"

SPM (ng L")

Effluent (ng LY Influent (ng LY

Surface water (ng LY

Compound

Class of analyte

<MQL

93+04

N/A
N/A
N/A
N/A
N/A
N/A

<MQL
N/A

298 +34
<MQL
<MQL
<MQL

169 +£3.4
<MQL
<MQL
<MQL

Oxadiazon

93.8 £ N/A
N/A
N/A
N/A
N/A
N/A

Chlorpyrifos
Triallate

<MQL
<MQL

Tylosin

Veterinary pharmaceuticals

1339.5 + 330.3

N/A

576.0 + 121.2
<MQL

128.7 £ 19.6

<MQL

Sulfapyridine

Sarafloxacin
Ceftiofur
Diazinon

451.8 £129.2
175+04

216.1 £77.2
120 £0.3

31.2 £ N/A

6.1 +03

152 £3.6

11.9 £ 3.9

used, (b) limited sources or databases used in studying
ecotoxicity data and (c) varying criteria in accepting ecotoxicity
study results. This has highlighted the need to harmonise these
methods to ensure PNEC:s are calculated consistently, to provide
comparable comparisons between studies and to be clearer of the
risks CECs pose to the environment.

Regarding digested solids, the concentrations are in ng g '
of solid material, which cannot be directly compared to the
concentrations of the other matrices, as it is a combination of
sludge from various parts of the wastewater treatment process.
However, it is an important consideration as a source of CECs
in the environment, due to subsequent direct application to the
land in agricultural practices. Of the 96 analytes that can be
quantified with this method, 55% were found at this site.
Antidepressants are high in concentration, with average con-
centrations of five of the analytes between 126.3 and
782.9 ng g '. Of the more industrial CECs, methylparaben
and bisphenol A are present in solids at high levels. In particu-
lar, bisphenol A has been quantified at levels exceeding
4000 ng g ' at this site. Gemfibrozil, an antihyperlipidaemic,
although not found in other matrices at this site, was quantified
in digested solids at a concentration of 849.6+183.8 ng g .
This suggests accumulation of gemfibrozil in other sections of
the WwTW that were not analysed. Due to the low MQL, the
lack of incoming concentration during the sampling period sug-
gests occasional loads high in gemfibrozil before the study.

Conclusions

This work presents a validated multi-residue method for the
analysis of 195 compounds in five matrices (3 liquid and 2
solid). These CECs cover a variety classes, both veterinary
and human pharmaceuticals, industrial chemical, personal
care products and pesticides. Application of the method to
environmental matrices has shown that the method is appro-
priate for assessing treatment efficiency, partitioning to solids,
and environmental concentrations. Discussion of the results
has identified several key areas regarding environmental risk
assessment, e.g. PNECs that need to be addressed; however,
that is outside the scope of this paper. The achieved MDL and
MQL concentrations appear low enough to be used to assess
the environmental risk of these CECs. The results show a need
for analysing both the liquid and solid phases within a
WwTW; however, it also indicates a need to monitor all out-
going treated waste materials, e.g. effluent and digested
sludge. This was due to the appearance of gemfibrozil, which
was not present at quantifiable levels in any other matrix at
this site. Overall, this method is suitable to be used in
catchment-based exposure-driven studies to further increase
knowledge of the contribution of CECs by WwTWs to the
environment and the risk they pose.

@ Springer
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Table S1 General and chemical information (Class, Chemical, CAS No. Mol Formula, Molecular Weight, Water sol. Log Kow, Log Koc, Log Dow.)

Henry’s
Caswo Nokedar Ml i L 096U comin e PO PRI g
(mg/L) (atm (Torr)

Compound m’mol )"

Benzophenone-1 131-56-6 C13H,003 214.22 413 2.96 3.092 2.9 2.65x10! 2.84x107 7.72+0.35 - Sigma Aldrich
Benzophenone-2 131-55-5 C13H 005 246.22 399 278 3326 235  361x107°  6.69x10"2  6.98+0.35 - Sigma Aldrich
Benzophenone-3 131-57-7 C1H 1,05 228.25 68.6 352 3.44 3.06 1.50x10%  5.26x10°  7.56+0.35 - Sigma Aldrich
Benzophenone-4 4065-45-6 CuH 1,068 308.31 2.03x10* 037 1548 053  7.06x107 - -0.7020.50 - Sigma Aldrich
Methylparaben 99-76-3 CsH;05 152.15 5.98x10° 2 2.11 1.63 361x10°  555x10°  8.31%0.13 - Sigma Aldrich
Ethylparaben 120-47-8 CoH10s 166.18 1.89x10° 249 2393 1.99 479x10°  7.59x10%  83120.13 - Sigma Aldrich
Propylparaben 94-13-3 C1oH 1,05 180.21 529 298 2708 251 425x1072  930x10%  8.23%0.15 - Sigma Aldrich
Butylparaben 94-26-8 C1H 1405 194.23 159 347 3001 296 6.00x10°  3.56x10%  8.22%0.15 - Sigma Aldrich
Bisphenol A 80-05-7 CysHi60, 228.29 173 364 3.095 404 9.16x1072  534x107  10.290.10 - Sigma Aldrich
El 53-16-7 C1sHx0, 270.37 147 343 3019 431 380x1070  1.54x10°  10.25£0.40 - Sigma Aldrich
E2 50-28-2 C1sH40, 272.39 82.0 394 2899 374 141x10"2  9.82x10°  10.270.60 - Sigma Aldrich
EE2 57-63-6 CaoH240; 296.41 116 412 2710 39 7.94x1072  3.74x10°  10.24+0.60 - Sigma Aldrich
Sulfasalazine 599-79-1 CisH1N,O5S 398.4 2.40 381 3177 -176  2.19x107%  5.95x10%°  2.70£0.10  0.90£0.10  Sigma Aldrich
Clarithromycin 81103-119  CsHeNO)s 747.97 0.30 318 1371 231 1.73x10%  5.06x10%  13.0840.70  8.16£0.70  Sigma Aldrich
Azithromycin 83905-01-5  CssH,uN,0p 749 0.06 324 1676 248  530x10%  251x10° 13284070  8.59+0.70  Sigma Aldrich
Trimethoprim 738-70-5 C1H sN,O; 290.32 2.33x10° 073 1896 113 239x107%  3.74x107 - 7.04+0.10  Sigma Aldrich
Sulfamethoxazole 723-46-6 CioH 1N;058 25328 3.94x10° 048 1536 -0.03  9.56x10"  1.87x10° 581050  139+0.10  Sigma Aldrich
Triclosan 3380-34-5 CiHACLO, 289.55 4.60 466 3925 476 2.13x10%  326x10°  7.800.35 - Sigma Aldrich
Amoxicillin 26787-78-0  CigH oN;058 365.4 343x10° 097 0709  -2.36  249x102'  3.39x102' 2444050  7.1440.10  Sigma Aldrich
Metronidazole 443-48-1 CsHoN;0; 171.16 2.57x10° 0 112 -046  1.69x107"  2.67x107  14.44+0.10 2584034  Sigma Aldrich
Sulfudiazine 68-359  CiHgN:O:S 25028 281x10°  -034 1392 0.1 158x1070  128x107° 6812010  1.64£0.10 f&%ﬁ;ﬁﬁiﬁ
Cefalexin 15686-71-2  CigH2N;048 347.39 1.79 x10° 0.4 0421 =219 277x10"7  327x102  3.1240.50  6.84+0.10  Sigma Aldrich
Ofloxacin 8241936-1  CysHagFN;04 361.37 2.83x10° 02 0004  -039  498x10%  670x10"*  5.194040  7.37+042  Sigma Aldrich
Ciprofloxacin 85721-33-1  Cy;H;sFN;0; 331.34 1.15 x10* 0 20.004 094  5.00x10"°  224x10%  643+041  8.68+0.10 Sig‘gj} lilad)ri‘:h
Tetracycline 60-54-8 C2HasN,O 444.43 3.88x10° -1.33 -0.128 235 4.66x102* 2.40x10%° 4.50£1.00  11.02+0.70  Sigma Aldrich



Henry’s

Caswo Nokedar Ml i (L 096U comin e PO PRI g
(mg/L) (atm (Torr)

Compound m’mol )"

Danofloxacin 112398-08-0  CyoHyFN;0;5 357.38 - - - - - 841x10™  643+041  9.00£0.20  Sigma Aldrich
Oxytetracycline 79-57-2 CH4N,0 460.43 1.40x10° 2.87  0.093 -3.35 1.70x10%  627x10%  4.50+1.00  10.80+0.70  Sigma Aldrich
Chloramphenicol 56-75-7 C“H‘flzNzo 323.13 389 1.14 0.926 2.19 2.29x10°1% 1.63x10"7  11.03£0.46  -1.73+0.70  Sigma Aldrich
Penicillin G 61-33-6 C16H1sN>048 334.39 210 1.85 1.095 2.45 1.16x10™  1.69x10"®  2.45+0.50  -1.32+0.60  Sigma Aldrich
Penicillin V 87-08-1 C16H1sN05S 350.39 101 1.87 1.295 277 442x10 1.69x10"  2.44+0.50  -1.68+0.60  Sigma Aldrich
Erythromycin 114-07-8 CyHgNO 3 733.93 0.52 2.48 1.406 1.66 542x10%°  4.94x10°1  13.09+0.70  8.16£0.70  Sigma Aldrich
Prulifloxacin 123447-62-1 CZIHZ"SFMOG 461.46 - - - - - 6.62x10"7  5.85+0.40  7.66+0.10  Sigma Aldrich
Norfloxacin 70458-96-7  Cy6H;sFN;0; 319.33 1.78x10° 031 -0392  -1.05 8.70x10°  345x10"°  0.16£020  8.68+0.10  Sigma Aldrich
Griseofulvin 126-07-8 C7H,5Cl0, 35277 82.0 1.92 2.543 2.17 235x10"  5.07x10"° - - Sigma Aldrich
Ketoconazole 65277-42-1 C%HZSACIZMO 531.43 0.09 4.45 3.492 4.14 5.59x102° 1.39x10% - 6.88+0.12  Sigma Aldrich
Valsartan 137862-53-4  Cy4HaoNsOs 435.53 1.41 3.65 22 1.15 1.82x10"  1.06x10"°  3.56+0.10  0.60£0.10  Sigma Aldrich
Irbesartan 138402-11-6 CasHysNsO 428.53 - - - 497 - 1.05x10"  4.16£0.10  2.60+0.20 LGC
Lisinopril 76547-98-3 C2H;yN;05 405.5 8.60 094  -0516  -3.23 1.89x102  1.14x10"%  2.18+0.10  10.50+0.10 LGC
Ketoprofen 22071-15-4 C16H140; 25429 120 3 2.077 0.08 2.12x10™" 3.32x10° 4.23£0.10 - Sigma Aldrich
Ibuprofen 15687-27-1 C13H50, 206.29 41.1 3.79 2352 125 1.52x107 139x10*  4.41%0.10 - Sigma Aldrich
Naproxen 22204-53-1 C14H1,0; 23027 145 3.1 1.971 -0.54 3.39x10710 3.01x107 4.8420.30 - TRC
Diclofenac 15307-86-5  C14H;,CLNO, 296.15 4.50 4.02 2.607 0.73 4.73x10™"2 1.59x107 4.18+0.10  -2.26+0.50  Sigma Aldrich
Acetaminophen 103-90-2 CsHoNO, 151.17 3.04x10* 027 1.321 0.9 6.42x10°3 1.43x10 9.860.13 1.72+£0.50  Sigma Aldrich
Bezafibrate 41859-67-0  CjoHyCINO, 361.83 1.20 425 2311 0.46 2.12x1071% 6.29x10  329+0.10  -2.06£0.70  Sigma Aldrich
Atorvastatin 134523-00-5  Cs3H;sFN,Os 558.66 1.12x10° 6.36 2.6 1.86 241x10%  6.84x102  429+0.10  0.38+0.50 LGC
Gemfibrozil 25812-30-0 C15H,0; 250.33 4.96 477 285 0.86 1.19x10% 6.13x107 4.75+0.45 - Sigma Aldrich
Candesartan Cilexetil 145040-37-5 C33H34NOg 610.66 - - - 1.19 - 1.11x107% 4.16+0.10 3.9440.10 Sigma Aldrich
Fexofenadine 83799-24-0 C3,H3NO, 501.67 0.02 2.81 0.822 2.93 1.19x10"  2.08x10%°  4.43x0.10  9.42+0.10 LGC
Cetirizine 83881-51-0  CyHysCIN, 05 388.9 1.10 -0.61 0.875 0.69 419x10"7  139x10"  3.46x0.10  6.71=0.10 LGC
Sildenafil 139755-83-2  CypHyNeOsS — 474.58 113 23 2661 113 7.22x10% - 10.05:020  6.030.42 Si(gcr’:ifh?;ti)ch
Metformin 657-24-9 C,H, N5 129.17 1.00x106 2.64 0666  -6.45 7.64x107'6 133 - 12.27£0.10  Sigma Aldrich
Gliclazide 21187-98-4  C;sHyN;058 323.41 138 2.12 2205 0.79 7.95x10°3 - 6.07+0.10  3.89+0.20 LGC
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Caswo Nokedar Ml i (L 096U comin e PO PRI g
(mg/L) (atm (Torr)

Compound m°mol )’
Sitagliptin 486460-32-6  C1oH,sFeNsO 40731 179 139 1.698 -0.51 235x10"%  2.59x10™" 7.240.10 - TRC
Pholcodine 509-67-1 Ca3HioN, Oy 398.51 1.01x10* 0.59 0.731 -0.48 3.42x10"°  344x10™* 13408020  822+0.40  Sigma Aldrich
Atenolol 29122-68-7 C14H50N,05 266.34 685 -0.03 0611 -1.71 137x10"  3.82x10""  13.88+020  9.43+0.10  Sigma Aldrich
Metoprolol 51384-51-1 C15H,5NO; 267.37 4.77x10° 1.69 1.475 -0.38 1.40x10" 452x107  13.89+020  9.43%0.10  Sigma Aldrich
Propranolol 525-66-6 C16HzNO, 259.35 228 26 2.451 0.45 7.98x10°3 248x10%  13.84+020  9.50£0.30  Sigma Aldrich
Bisoprolol 66722-44-9 C1sH;,NO, 325.44 224 x10° 1.84 1.379 0.06 2.89x101 1.06x10%  13.86:020  9.42+0.10  Sigma Aldrich
Ranitidine 66357-35-5  Cy3HpN,OsS 314.41 2.47x10* 0.29 1.141 -1.56 3.42x10°1 7.66x10° - 835028  Sigma Aldrich
Cimetidine 51481-61-9 C1oHi6NgS 25234 1.05x10* 0.57 1.85 0.3 9.55x10716 3.13x10°  14.13%0.10  7.07+0.61  Sigma Aldrich
Iopromide 73334-07-3  CisHpiN:Og 791.12 238 249 -1.672 -0.44 1.00x10%  5.00x10%°  10.62+0.70  -2.60+0.70 LGC
Buprenorphine 52485-79-7 CaoHy NO, 467.64 0.66 49 3.335 137 7.78x1071 - 9.47+0.60  8.31£0.60  Sigma Aldrich
Ephedrine/pseudoephedrine 299-42-3 C1oH;sNO 165.24 7.15x10* 0.68 1.095 -1.13 8.65x10™"! 8.65x10°  13.96£020  9.38+0.10  Sigma Aldrich
Norephedrine 492-39-7 CoH;sNO 151.21 1.49x10° 0.22 0.951 -1.4 3.94x10"! 1.10x10°  12.07+0.45  8.47+0.10  Sigma Aldrich
Azathioprine 446-86-6 CoHN;0,S 277.26 272 -0.09 2395 121 2.64x10"°  5.94x10™" - 747+020  Sigma Aldrich
Methotrexate 59-05-2 Ca0H,,N5Os 454 45 2.60x10° -128  -0387  -7.06 1.54x10° - 3.47+0.10  5.560.10 LGC
Ifosfamide 3778-73-2 C7H‘5$,12N202 261.09 3.78x10° 0.97 1.439 0.1 1.36x10™" 1.15x10* - 1.44+0.20 Sigma Aldrich
Tamoxifen 10540-29-1 CasHaoNO 371.53 0.20 6.3 4.4 5.07 4.49x101° 1.85x10° - 8.69+0.28 LGC
Imatinib 152459-95-5 CaoH3 N;0 493.6 - - - 2.04 - - 13.2840.70  7.55£0.10  Sigma Aldrich
Capecitabine 154361-50-9  C;sH,FN;O¢ 359.35 1.82x10° 0.56 0.173 0.74 2.92x10°"° - 541£040  1.75£020  Sigma Aldrich
Bicalutamide 90357-06-5 ClsH“‘sF N2O4 430.37 11.8 23 2.177 271 2.82x107% 8.47x10"%  11.49+029  -3.75£0.50  Sigma Aldrich
Ketamine 6740-88-1 C3H,CINO 237.73 3.87x10° 3.12 2283 3.18 1.38x10% 1.76x10° - 646020  Sigma Aldrich
Norketamine 35211-10-0 CsH;CIN,O 233.7 - - - 2.71 1.78x1071° 1.26x107 - 6.25+0.20 Sigma Aldrich
Venlafaxine 93413-69-5 C17Hy7N, 0, 277.41 267 328 2318 1.32 2.87x107" 492x107  14.84£020  9.26+0.28  Sigma Aldrich
Desmethylvenlafaxine 93413-62-8 Ci6HasNO, 263.38 - - - 1.17 - 3.03x107 10.04+0.26 9.33+£0.28 Sigma Aldrich
Fluoxetine 54910-89-3 Cy-HsFsNO 309.33 60.3 4.65 3.05 1.92 8.90x10° 1.88x10% - 10.05%0.10 (Cel;iGlli(;nt)
Norfluoxetine 83891-03-6  CisHicFsNO 2953 - - - 1.54 - 521x10% ; 9.05+0.13 (Cgﬁin )
Sertraline 79617-96-2 C7H,,CLN 306.24 3.50 5.29 3.808 3.11 5.10x10° 3.85x107 - 9.47+0.40 LGC
Mirtazapine 85650-52-8 Cy7H N5 265.35 - - - 3.15 - 1.11x107 - 8.10£0.20  Sigma Aldrich
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Citalopram 59729-33-8  CapHyFN,O 324.4 31.1 3.74 3.23 1.5 2.69x1071! 1.53x107 - 9.5740.28  Sigma Aldrich
Desmethylcitalopram 62498-67-3 C9H9FN,O 310.37 - - - 0.14 - 1.40x107 - 10.50+0.10 TRC
Paroxetine 61869-08-7  CiHyFNO; 329.37 35.3 395 3088 0.6 1.78x10"2  2.39x10%  9.68+0.10 . Sigma Aldrich
Duloxetine 116539-59-4  C;sH;0NOS 297.41 13.0 468 3526 177 543x107°  7.23x10°  10.02+0.10 . LGC
Amitriptyline 50-48-6 CaoHyN 2774 0.82 495  3.581 2.57 6.85x10° 1.50x10°  9.18+0.28 . Sigma Aldrich
Nortriptyline 72-69-5 CioHyN 263.38 222 474 3376 1.64 3.12x10° 1.02x10°  10.00£0.10 - Sigma Aldrich
Norsertraline 87857-41-8  CyoH;sCLN 2922 - - - 1.68 - 6.41x107  9.13+0.40 . LGC
Carbamazepine 298-46-4 CisHiN,O 236.28 17.7 225 2227 277 1.08x107°  5.78x107  13.94+020  -0.49£0.20  Sigma Aldrich
Carbamazepine 10,11-epoxide 36507-30-9 C1sH;pN,O, 252.27 - - - 1.97 - 2.69x10° 13.91+0.20 -0.50+0.20 LGC
10,11-Dihydro -10- 29331928 C;sHuN;O; 254.28 - - - 1.73 - 333x10% 13752020  -0.53+0.40 LGC
hydroxycarbamazepine
Diltiazem 42399417 CyHyN204S 414.52 12.3 279 2296 197  8.61x107  427x10M : 8.94+0.28  Sigma Aldrich
Verapamil 52-53-9 CxHsN,0, 454.6 447 48 3.46 242 879x1075  1.01x10M  8.97+0.50 . LGC
Temazepam 846-50-4  C;gH;3CINO, 300.75 164 2.15 1678  2.79 L13x10%  633x107°  11.6620.40  1.58£0.50 S‘f&;ﬁﬁfgh
Oxazepam 604-75-1 C1sHiCIN,O; 286.71 179 2.32 1727 292 553x101°  4.40x107"  10.94£0.70  1.17+0.50 S‘fgiﬁgt‘;h
Diazepam 439-14-5 C16Hi3CINO 284.74 58.8 27 2438 3.08 3.64x10°  4.98x10'0  3.4040.10 - Sigma Aldrich
(Cerilliant)
Quetiapine 111974-69-7  CyHxsN30,8 384.52 0.60 317 2111 267  745x10™%  322x10°  14.41£0.10  6.74%0.10 LGC
Risperidone 106266-062  Co3HyFN,O, 410.48 276 349 2743 0.86  2.17x1076  4.14x10"  8.07+0.10 . LGC
Donepezil 120014-06-4  CayHyoNO; 379.49 2.93 486 3855 0.1 1.22x10"2  3.11x10""  8.84+0.10 . LGC
Memantine 19982-08-2 CHy N 179.3 894 334 2382 -0.97 1.47x10° 3.93x102  10.79+0.60 - Sigma Aldrich
Creatinine 60-27-5 CHN;O 113.12 1.66x10° 121 <039 -1.07  2.42x10" 031 - 6.8940.20  Sigma Aldrich
Nicotine 54-11-5 CioHisN; 162.24 1.00x10° 1 1.683 -2.34 3.00x10” 3.03x107 - 8.00£0.50 Sigma Aldrich
Caffeine 58-08-2 CsH oN,O; 194.19 2.63x10° 0.16 0.98 -0.55 3.58x10™! 3.72x107 - 0.52+0.70 Sigma Aldrich
Cotinine 486-56-6 C1oH N0 176.22 9.99x10° 034 1093 021  333x10"2  421x10% ; 47240,12  Sigma Aldrich
(Cerilliant)
1,7-dimethylxanthine 611-59-6 C7HsNLO; 180.17 4.14x10° 039 0919 024 1.75x107 - 8.5040.50  0.21£0.70  Sigma Aldrich
Morphine 57272 C17HsNO; 285.35 2.64x10* 072 1163 037  133xI07°  706x107°  948:040  825£040  SigmaAldrich

(Cerilliant)
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CAS no. Molecular Mole‘c ular Solubility Logii LOgﬁi Logiv Constant Pressure P Kz.‘ (.Mgift pKa (.Mfi)iSt Supplier
Formula Weight K Kow Koc Dow i acidic) basic)
(mg/L) (atm (Torr)
Compound m’mol )"
Dihydromorphine 509-60-4 C17HyNO; 287.36 2.38x10* 0.93 1185 026  151x10"°  7.65x10"°  9.56£0.40  8.44+0.40 S‘f&iﬁiﬁt‘;}’
Normorphine 466-97-7 C16HNO; 271.32 2.56x10° 0.5 0.599 205  6.07x10"7  2.99x107°  9.17£0.40  9.54£0.40 S‘(gg;‘;‘if*hgt‘;h
Methadone 76-99-3 CyHNO 309.46 485 417 3229 339 497x10°  2.20x107 - 9.50+0.50 S‘(gcr‘;{?igt‘;h
EDDP 30223-73-5 CaoHyN 2774 - - - 25 - 2.06x10° . 7.7120.60 (Ce&iG“im)
Codeine 76-57-3 CisHNO; 299.37 1.22x10° 128 1218  -023  7.58x10™  247x10°  13.40£020 8233040  Sigma Aldrich
Norcodeine 467-15-2 C17H1sNO; 285.35 3.92x10° 107 0964 228  345x10*  1.51x10° 13342020  9.28+0.40 S‘Eb’&iﬁﬁi‘;h
Dihydrocodeine 125-28-0 CisHsNO; 301.39 6.53x10° 149 138 011  861x10™  248x10° 14224020  8.43#040  Sigma Aldrich
Tramadol 27203-92-5 C1eHsNO, 263.38 1.15x10° 3.01 1959 072 1.54x10"  1.02x10°  14.47+040  9.61£028  Sigma Aldrich
N-desmethyltramadol 75377-45-6 CisHyNO, 249.35 - - - -0.27 - 9.16x10°  14.46£0.40  10.5620.10 LGC
144830-15-
9(S,S)/ .
O-desmethyltramadol g0 1a.g  CisHzNO: 249.35 - - - 0.38 - 3.14x10 10.00£0.10  9.61+0.28 LGC
(R,R)
Amphetamine 300-62-9 CoH 5N, 135.21 2.80x10° 176 1877  -1.23 1.08x10° 031 - 9.9420.10 (C;ﬁim)
Methamphetamine 537-46-2 CioHisN 149.24 1.33x10° 222 2027 -1.01 2.37x10° 0.15 - 10.380.10 (Ceﬁﬁim)
MDMA 42542-10-9 CiH;sNO, 193.25 7.03x10° 228 2183 -1.38  275x10°  3.17x10° - 10.3240.10 LGC
MDA 101-77-9 Ci3HuN, 198.27 1.96x10° 218 1761 -1.61  158x10""  1.52x10° . 5.3240.25 (Ceﬁim)
Cocaine 50-36-2 C1 HyNO, 303.36 1.30x10° 217 2.001 092  424x10""  1.87x10° - 8.97+0.60 (Ceﬁim)
Benzoylecgonine 519-09-5 CieH1sNO, 289.33 161x10°  -1.32  -0.705  -0.6 1.03x10"  132x10°  3.35:040  10.832040  Sigma Aldrich
Anhydroecgoninemethylester 43021-26-7 C1oH1sNO; 181.23 - - - 0.21 - 2.19x107 - 7.97+0.40 S‘(g(r:‘:r‘ifhﬁft‘)ch
- Sigma Aldrich
7
Cocaethylene 529-38-4 CisHysNO, 317.38 - - - 1.35 - 6.80x10 . 9.040.60 (Ceritant)
Mephedrone 1189805-46-6  C,;H;sNO 177.24 - - - 1.47 - 3.84x107 - 74120.10  Sigma Aldrich
(Cerilliant)
MDPV 687603-66-3  Ci6HaNOs 275.34 - - - 2.77 - 4.09x107 - 8.41£0.20  Sigma Aldrich
Heroin 561-27-3 C1HasNOs 369.42 2.15x10° 1.8 1.658  -006  6.15x10"%  7.38x107° - 793040  Sigma Aldrich
_(Cerllhant_)
6-acetylmorphine 2784-73-8  CiHaNO, 327.37 - ; ; 022 ; 183x10° 0412040  8.03:040  Sigma Aldrich

(Cerilliant)



Henry’s

Water Law Vapour
CAS no. Molecular Mole‘c ular Solubility Logii LOgﬁi Logiv Constant Pressure P Kz.‘ (.Mgift pKa (.Mfi)iSt Supplier
Formula Weight K Kow Koc Dow i acidic) basic)
(mg/L) (atm (Torr)
Compound m’mol )"
Thiamethoxam 153719-23-4 C8H‘°glN503 291.71 2.86x10° 0.8 1.365 1.29 6.87x10°"% 1.36x10” 0.99+0.10 - LGC (Ultra)
; ; - g Sigma Aldrich
3 13 8
Imidacloprid 138261-41-3  CoH;(CINsO, 255.66 7.17x10 0.56 1.527 -3.75 1.04x10 5.07x10 7.16+0.20 4.80+0.20 (PESTANAL)
Lo 3 16 4 Sigma Aldrich
Clothianidin 210880-92-5  CsHsCINsO,S 249.68 6.00x10 0.64 1.444 0.41 9.21x10 5.16x10 2.76+0.50 -0.2+0.10 (PESTANAL)
Metazachlor 67129-08-2 Ci4H16CIN;O 2717.75 250 2.38 2.455 2.98 5.80x10"! 6.50x10°® - 1.54+0.10 LGC (Dr
Ehrenstorfer)
Terbuthylazine 5915-41-3 CoH,6CINs 229.71 20.4 327 2.49 2.48 5.94x10? 9.19x10° - 2.69+0.10 Sigma Aldrich
. g Sigma Aldrich
9 -4
Methiocarb 2032-65-7 C11HisNO,S 22531 104 2.87 2.444 3.13 1.14x10 5.92x10 12.16£0.46  -1.52+0.70 (PESTANAL)
. . CoH;;CLL,FN, S 4 Sigma Aldrich
Dichlofluanid 1085-98-9 0,5 333.23 541 2.72 3.068 322 6.74x10 1.10x10 -5.37+0.50 - (PESTANAL)
Flufenacet 142450-58-3  CuHiFaN:O> 545 53 9.52 239 3102 322 2.00x10M  1.18x10° ; 0.31£0.50 LGC (Dr
S Ehrenstorfer)
; CisH1sCLN,O 3 7 Sigma Aldrich
Oxadiazon 19666-30-9 \ 345.22 0.53 4.81 3.532 5.31 3.22x10 3.65x10 -2.73£0.40 - (PESTANAL)
. C9H11C13N03 6 5 LGC (Dr
Chlorpyrifos 2921-88-2 PS 350.59 11.0 5.11 3.898 4.78 2.52x10 1.63x10 - -5.28+0.10 Ehrenstorfer)
. 1. CioHie- " 4 ) Sigma Aldrich
Triallate 2303-17-5 CLNOS 304.66 1.36 4.57 3.343 3.8 5.66x10 2.86x10 1.48+0.70 (PESTANAL)
Tylosin 1401-69-0 C4H77NOy7 916.12 0.50 1.05 0.205 2.14 5.77x107 0.00 13.06+0.70 7.39+0.70 LGC
Sulfapyridine 144-83-2 CiiHiIN;O5S 249.29 1.20x10* 0.53 1.413 0.21 1.08x10" 3.90x10” 8.54+0.30 2.13+0.10 Sigma Aldrich
. 00 3 19 16 Sigma Aldrich
Sarafloxacin 98105-99-8 CH17F2N30; 385.36 1.14x10 1.07 0.791 0.45 1.92x10 2.67x10 6.17+0.41 8.68+0.10 (VETRANAL)
Ceftiofur 80370-57-6 Cl%;é;NSO 523.56 22.8 1.57 0.7 -2.49 2.18x10% - 2.62+0.50 1.70+0.10 Sigma Aldrich
. Ci2H2N,O5P 3 5 Sigma Aldrich
Diazinon 333-41-5 S 304.35 6.46 3.86 3.339 4.19 8.73x10 7.07x10 1.21+0.30 (PESTANAL)

[i] As calculated by EPI Suite [1] at 25°C

[ii] As calculated by EPI Suite [1] (KOWWIN v1.68 estimate)

[iii] As calculated by EPI Suite [1] based on Log Know

[iv] As calculated by Marvin Beans [2] at pH 7.5

[v] As calculated by EPI Suite [1] based on Bond SAR method

[vi] As stated on Scifinder calculated using Advanced Chemistry Development (ACD/Labs) Software v11.02 (© 1994-2015 ACD/Labs)[3]

[vii] As stated on Scifinder calculated using Advanced Chemistry Development (ACD/Labs) Software v11.02 (© 1994-2015 ACD/Labs) at 25°C [3]



Table S2 MS/MS detection parameters for analytes of interest sorted by class, includes analytes from ESI —ve and ESI +ve methods

Class of Analyte Analyte Method Precursor Product CV CE Product CV CE Internal Standard
(m/z) Ion1(Q) (V) (eV) Ion2(C) (V) (eV)
UV filters Benzophenone-1 C-ESI- 213.0 134.8 36 20 90.8 34 25 Ibuprofen-d3
Benzophenone-2 C-ESI- 244.9 134.9 32 13 1089 32 20 Bisphenol A-d16
Benzophenone-3 B-ESI+ 229.0 151.0 35 18 105.0 35 20 Methadone-d9
Benzophenone-4 C-ESI- 307.0 227.1 44 24 211.1 42 35 Methylparaben-13C
Parabens Methylparaben C-ESI- 150.8 91.8 34 20 1358 20 14 Methylparaben-13C
Ethylparaben C-ESI- 164.9 91.9 20 20 136.6 26 14 Naproxen-d3
Propylparaben C-ESI- 179.0 91.8 34 25 136.0 20 16 Bisphenol A-d16
Butylparaben C-ESI- 193.1 91.8 34 25 136.0 40 16 El (2,4,16,16)-d4
Plasticizer Bisphenol-A C-ESI- 227.3 212.1 40 22 132.7 40 25 Bisphenol A-d16
Steroid estrogens El C-ESI- 269.0 145.0 55 40 158.0 55 40 El(2,4,16,16)-d4
E2 C-ESI- 271.1 183.0 60 40 1449 60 45 E2 (2,4,16,16)-d4
EE2 C-ESI- 295.2 144.9 60 45 158.8 60 40 E2 (2,4,16,16)-d4
Antibacterials/antibiotics Sulfasalazine C-ESI- 369.8 197.0 45 25 239.9 45 25 Naproxen-d3
Clarithromycin B-ESI+ 748.5 158.1 40 31 5904 40 20 Methadone-d9
Azithromycin A-ESI+ 749.5 116.1 60 54 83.1 60 60 Verapamil-d7
Trimethoprim B-ESI+ 291.2 320.2 26 26 123.1 26 36 Methamphetamine-dS
Sulfamethoxazole B-ESI+ 254.1 92.2 36 30 156.1 36 20 Benzoylecgonine-d8
Triclosan C-ESI- 288.8 34.8 18 10 36.8 18 10 El(2,4,16,16)-d4
Amoxicillin A-ESI+ 365.8 113.9 22 23 207.8 22 13 Methiocarb-d3
Ciprofloxacin A-ESI+ 331.5 288.0 43 18 313.6 43 21 Ciprofloxacin-d8
Erythromycin A-ESI+ 7343 576.0 34 21 558.3 34 21 Erythromycin-13C-d3
Ofloxacin A-ESI+ 361.9 312.9 35 19 261.0 35 30 Ofloxacin-d3
Metronidazole A-ESI+ 172.16 82.09 28 26 111.0 28 24 Metronidazole-d4
Sulfadiazine A-ESI+ 250.9 107.9 30 26 157.8 30 15 Metronidazole-d4
Norfloxacin A-ESI+ 320.22 233.2 58 26 2049 58 38 Ofloxacin-d3
Cefalexin A-ESI+ 348.22 158.04 48 6 174.0 48 4 Cefalexin-d5
Penicillin V A-ESI+ 351.16 114.15 54 40 160.1 54 40 Metazachlor-d6
Penicillin G A-ESI+ 335.16 160.06 48 20 217.1 48 16 Cefalexin-d5
Chloramphenicol A-ESI+ 323.0 304.8 20 10 274.8 20 10 Methiocarb-d3
Danofloxacin A-ESI+ 358.1 340.0 65 20 255.2 38 38 Ciprofloxacin-d8
Prulifloxacin A-ESI+ 462.2 444.2 40 30 360.1 40 44 Ofloxacin-d3
Funcigide Griseofulvin A-ESI+ 353.2 69.0 45 25 165.0 45 23 Methiocarb-d3



Class of Analyte Analyte Method Precursor Product CV CE Product CV CE Internal Standard
(m/z) Ion1(Q) (V) (eV) Ion2(C) (V) (eV)
Ketoconazole A-ESI+ 532.0 82.0 60 50 112.13 60 58 Amitriptyline-d3
Hypertension Valsartan C-ESI- 434.0 350.1 35 20 179.1 35 25 Naproxen-d3
Irbesartan C-ESI- 427.1 193.0 50 28 121.0 50 65 Bisphenol A-d16
Lisinopril B-ESI+ 406.2 84.0 38 27 246.1 38 22 Amphetamine-d5
NSAIDs Ketoprofen C-ESI- 253.0 209.0 15 7 - - - Ketoprofen-d3
Ibuprofen C-ESI- 204.9 161.5 26 6 - - - Ibuprofen-d3
Naproxen C-ESI- 229.0 185.0 20 7 170.0 20 13 Naproxen-d3
Diclofenac C-ESI- 293.8 249.9 22 13 - - - Naproxen-d3
Acetaminophen B-ESI+ 151.9 110.0 26 16 211.2 2210 Acetaminophen-d4
Lipid regulators Bezafibrate C-ESI- 360.1 274.0 30 19 154.0 30 28 Bezafibrate-d6
Atorvastatin C-ESI- 557.1 397.1 50 30 278.1 50 45 Naproxen-d3
Anti-hyperlipidemic Gemfibrozil A-ESI+ 251 205.0 21 9 123.0 21 14 Methiocarb-d3
Anti-hyperintensive Candesartan Cilexetil A-ESI+ 611.1 567.0 44 7 466.9 4 7 Cefalexin-d5
Antihistamines Fexofenadine C-ESI- 500.1 456.1 33 14 378.1 33 19 Naproxen-d3
Cetirizine B-ESI+ 389.1 201.0 32 21 166.0 32 40 Temazepam-d5
GUD/ED Sildenafil A-ESI+ 475.3 99.9 60 31 2829 60 43 Sildenafil-d8
Diabetes Metformin B-ESI+ 130.0 60.0 30 15 71.0 30 20 Metformin-d6
Gliclazide B-ESI+ 324.1 127.0 41 20 110.0 41 20 Quetiapine-d8
Sitagliptin A-ESI+ 407.8 234.9 46 19 192.9 46 26 Verapamil-d7
Cough suppressant Pholcodine B-ESI+ 399.2 381.2 55 25 100.1 55 37 Atenolol-d7
Beta-blocker Atenolol B-ESI+ 267.3 145.1 38 30 190.1 38 16 Atenolol-d7
Metoprolol B-ESI+ 268.1 116.1 42 20 82.1 40 31 Metoprolol-d7
Propranolol B-ESI+ 260.2 183.1 42 18 116.1 42 16 Propranolol-d7
Bisoprolol A-ESI+ 326.0 116.0 45 18 204.0 45 19 Sildenafil-d8
H, receptor agonists Ranitidine B-ESI+ 315.9 176.0 26 17 123.9 26 24 Atenolol-D7
Cimetidine B-ESI+ 252.9 159.4 22 16 211.2 22 10 Acetaminophen-d4
X-ray contrast media lopromide B-ESI+ 792.0 573.0 46 25 5589 46 32 Acetaminophen-d4
Various uses Buprenorphine A-ESI+ 468.4 396.0 66 41 414.0 66 35 Amitriptyline-d3
Drug precursor and metabolite Ephedrine/pseudoephedrine  B-ESI+ 166.1 148.1 23 12 133.1 23 21 1S,2R-(+)-Ephedrine-d3
Norephedrine B-ESI+ 152.2 134.1 23 10 117.1 23 16 1S,2R-(+)-Ephedrine-d3
Anti-cancer Azathioprine B-ESI+ 278.0 142.0 28 13 85.0 28 20 Cotinine-d3
Methotrexate B-ESI+ 455.1 308.1 40 20 175.1 40 35 Amphetamine-d5
Ifosfamide B-ESI+ 261.0 92.0 40 28 154.0 40 22 Metoprolol-d7
Tamoxifen B-ESI+ 372.2 72.0 50 25 129.0 50 28 Tamoxifen-13C2-15N



Class of Analyte Analyte Method Precursor Product CV CE Product CV CE Internal Standard
(m/z) Ion1(Q) (V) (eV) Ion2(C) (V) (eV)

Capecitabine A-ESI+ 359.9 243.9 25 11 173.8 25 23 Metazachlor-d6
Imatinib A-ESI+ 494.2 394 57 27 378.3 57 48 Nortriptyline-d3
Bicalutamide A-ESI+ 428.8 254.8 23 15 410.7 23 15 Methiocarb-d3
Anaesthetic and metabolite Ketamine B-ESI+ 238.1 125.0 31 27 220.1 31 15 Ketamine-d4
Norketamine B-ESI+ 224.0 207.1 23 12 125.0 23 27 Norketamine-d4
Anti-depressants and Venlafaxine B-ESI+ 278.2 58.1 27 40 260.1 27 12 Metoprolol-d7
metabolites Desvenlafaxine B-ESI+ 264.0 107.1 25 24 246.3 25 20 Metoprolol-d7
Fluoxetine B-ESI+ 310.2 441 34 10 148.1 34 10 Fluoxetine-d5
Norfluoxetine B-ESI+ 296.1 134.1 18 6 - - - Fluoxetine-d5
Sertraline B-ESI+ 306.0 159.0 23 27 2750 23 10 Sertraline-d3
Mirtazapine B-ESI+ 266.1 195.0 44 26 72.0 44 18 Mirtazapine-d3
Citalopram B-ESI+ 325.1 262.1 46 18 109.9 46 26 Citalopram-d6
Desmethylcitalopram B-ESI+ 311.4 109.0 46 27 262.0 46 18 Citalopram-d6
Amitriptyline A-ESI+ 278.2 91.1 37 26 2332 37 18 Amitriptyline-d3
Nortriptyline A-ESI+ 264.2 233.1 33 16 91.0 33 23 Nortriptyline-d3
Duloxetine A-ESI+ 297.9 153.9 16 5 187.9 16 5 Nortriptyline-d3
Paroxetine A-ESI+ 330.0 192.0 45 21 150.9 45 22 Nortriptyline-d3
Norsertraline A-ESI+ 291.8 158.6 25 23 128.8 25 22 Norsertraline-d4
Anti-epileptic and metabolites Carbamazepine B-ESI+ 327.0 194.1 40 20 179.1 40 38 Carbamazepine-13C6
Carbamazepinel0,11-epoxide B-ESI+ 253.1 180.1 39 25 210.1 39 12 Carbamazepine-13C6
10,11-Dihydro-10- B-ESI+ 255.1 194.1 20 20 179.1 20 40 Carbamazepine-13C6
hydroxycarbamazepine
Calcium channel blocker Diltiazem B-ESI+ 415.0 178.0 40 25 310.1 40 25 Carbamazepine-13C6
Verapamil A-ESI+ 455.2 165.0 55 31 303.1 55 26 Verapamil-d7
Hypnotic Temazepam B-ESI+ 301.1 255.1 37 21 283.1 37 14 Temazepam-d5
Diazepam A-ESI+ 285.0 153.9 56 29 221.8 56 27 Diazepam-d5
Oxazepam A-ESI+ 286.9 240.8 38 22 268.8 38 14 Oxazepam-d5
Anti-psychotic Quetiapine B-ESI+ 384.1 253.1 50 21 221.1 50 40 Quetiapine-d8
Risperidone A-ESI+ 411.0 190.9 49 30 109.9 49 51 Verapamil-d7
Dementia Donepezil A-ESI+ 380.3 362.1 56 23 288.0 56 24 Verapamil-d7
Memantine A-ESI+ 180.0 107.0 36 24 121.0 36 24 Verapamil-d7
Human indicators and Creatinine B-ESI+ 114.0 44.0 30 15 86.1 31 11 Metformin-d6
metabolites Nicotine B-ESI+ 163.1 130.0 37 20 117.0 37 20 Atenolol-d7
Caffeine B-ESI+ 195.1 138.0 38 15 110.0 38 23 Cotinine-d3

10



Class of Analyte Analyte Method Precursor Product CV CE Product CV CE Internal Standard
(m/z) Ion1(Q) (V) (eV) Ion2(C) (V) (eV)
Cotinine B-ESI+ 177.1 80.0 34 21 98.1 34 22 Cotinine-d3
1,7 dimethylxantine B-ESI+ 181.0 124.1 54 21 - - - Cotinine-d3
Analgaesics and metabolites Morphine B-ESI+ 286.2 165.1 53 38 152.1 53 56 Morphine-d3
Dihydromorphine B-ESI+ 288.2 185.0 28 42 213.0 28 32 Morphine-d3
Normorphine B-ESI+ 272.1 165.0 45 43 152.1 45 49 Morphine-d3
Methadone B-ESI+ 310.2 265.1 31 15 105.1 31 28 Methadone-d9
EDDP B-ESI+ 278.2 234.1 50 29 249.1 50 24 EDDP-d3
Codeine B-ESI+ 300.2 215.1 49 25 152.1 49 57 Codeine-d6
Norcodeine B-ESI+ 286.1 165.1 46 40 268.2 46 20 Codeine-d6
Dihydrocodeine B-ESI+ 302.1 199.1 53 33 128.1 53 60 Codeine-d6
Tramadol B-ESI+ 264.0 58.0 28 45 120.7 28 46 Metoprolol-d7
N-desmethyltramadol B-ESI+ 250.1 44.0 25 12 232.1 25 8 Cocaine-d3
O-desmethyltramadol B-ESI+ 250.2 58.0 30 18 232.1 30 10 Cotinine-d3
Stimulants and metabolites Amphetamine B-ESI+ 136.2 91.1 18 16 119.1 18 8 Amphetamine-d5
Methamphetamine B-ESI+ 150.2 91.1 18 16 119.1 24 10 Methamphetamine-d5
MDMA B-ESI+ 194.1 163.1 24 13 105.1 24 24 MDMA-d5
MDA B-ESI+ 180.0 163.1 21 11 105.1 21 22 MDA-d5
Cocaine B-ESI+ 304.2 182.1 40 20 82.1 40 31 Cocaine-d3
Benzoylecgonine B-ESI+ 290.2 168.1 38 19 105.1 38 30 Benzoylecgonine-d8
Anhydroecgoninemethylester B-ESI+ 182.1 118.0 39 23 122.1 37 20 Atenolol-d7
Cocaethylene B-ESI+ 318.2 196.2 38 20 82.1 38 30 Cocaethylene-d3
Mephedrone B-ESI+ 178.1 160.1 10 12 145.0 10 22 Mephedrone-d3
MDPV B-ESI+ 276.1 126.1 40 28 135.0 40 25 Cocaethylene-d3
Opioid and metabolite Heroin B-ESI+ 370.2 165.1 51 50 268.1 51 29 Heroin-d9
6-acetylmorphine B-ESI+ 328.1 165.1 52 39 211.1 52 26 Cotinine-d3
Pesticides, Fungicides and Dichlofluanid A-ESI+ 334.7 122.9 29 31 270.8 29 6 Amitriptyline-d3
Herbicides Oxadiazon A-ESI+ 348.1 331.0 18 7 313.1 18 12 Methiocarb-d3
Triallate A-ESI+ 305.8 127.8 34 13 1447 34 26 Methiocarb-d3
Methiocarb A-ESI+ 2259 208.8 34 15 1749 34 19 Methiocarb-d3
Clothianidin A-ESI+ 249.8 131.8 28 15 1129 28 25 Methiocarb-d3
Imidacloprid A-ESI+ 255.9 208.8 34 15 174.9 34 19 Metazachlor-d6
Thiamethoxam A-ESI+ 291.8 210.9 44 12 131.9 44 22 Methiocarb-d3
Terbuthylazine A-ESI+ 229.9 173.9 35 17 1319 35 24 Diazepam-d5
Metazachlor A-ESI+ 277.9 209.8 21 21 1339 21 10 Metazachlor-d6
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Class of Analyte Analyte Method Precursor Product CV CE Product CV CE Internal Standard
(m/z) Ion1(Q) (V) (eV) Ion2(C) (V) (eV)
Chlorpyrifos A-ESI+ 349.8 124.8 34 19 197.8 34 16 Metazachlor-d6
Flufenacet A-ESI+ 363.8 152.0 24 18 194.0 24 10 Metazachlor-d6
Veterinary Pharmaceuticals Diazinon A-ESI+ 304.9 168.9 36 22 152.9 36 22 Oxazepam-d5
Tylosin B-ESI+ 916.5 174.2 80 45 101.0 80 56 Methadone-d9
Oxytetracycline A-ESI+ 460.9 443.5 32 20 425.8 32 13 Ofloxacin-d3
Sarafloxacin A-ESI+ 385.9 367.8 49 23 298.8 49 28 Verapamil-d7
Sulfapyridine A-ESI+  250.03 156.04 40 16 92.0 42 30 Metronidazole-d4
Tetracycline A-ESI+ 4449 409.9 33 20 427.5 33 14 Ciprofloxacin-d8
Ceftiofur A-ESI+ 524.0 241.0 50 50 241.0 50 20 Ofloxacin-d3



Table S3 MS/MS detection parameters for internal standards sorted by analogue analyte class, includes internal
standards from ESI —ve and ESI +ve methods

ISTD Method Precursor Product CV  CE ISTD Method Precursor Product CV  CE
(m/z) Ion1(Q) (V) (eV) (m/z) Ton1(Q) (V) (eV)
Metronidazole-d4 A-ESI+ 1759 1279 26 15 Norketamine-d4 B-ESI+  228.1 1289 32 28
Gabapentin-d4 A-ESI+ 176 158.1 33 16 Metoprolol-d7 B-ESI+  275.4 123.1 44 20
Methiocarb-d3 A-ESI+ 2289 1689 25 9 Cocaine-d3 B-ESI+  307.2 185.1 40 20
Nortriptyline-d3 A-EST+  267.1 191 40 20 Cocaethylene-d3 B-ESI+  321.2 199.1 40 22
Anmitriptyline-d3 A-ESI+  281.5 90.9 40 25 Mirtazapine-d3 B-ESI+  269.0 1949 35 25
Metazachlor-d6 A-ESI+ 284 2159 21 10 EDDP-d3 B-ESI+  281.2 2341 50 29
Diazepam-d5 A-ESI+  290.1 1539 56 28 Propranolol-d7 B-ESI+  267.0 188.8 40 18
Oxazepam-d5 A-ESI+ 2920 2459 38 22 Citalopram-d6 B-ESI+  331.0 109.0 46 28
Norsertraline-d4 A-ESI+ 296 278.8 39 8 Carbamazepine- B-ESI+  243.1 200.1 40 20
13C6
Ciprofloxacin-d8 A-ESI+  340.1 3219 55 21
Quetiapine-d8 B-ESI+  392.1 258.1 50 23
Cefalexin-d5 A-ESI+ 3532 1945 43 10
Methadone-d9 B-ESI+  319.3 268.2 31 15
Ofloxacin-d3 A-ESI+  364.8 260.8 47 28
Temazepam-d5 B-ESI+  306.7 260.1 37 21
Verapamil-d7 A-ESI+  462.1 165 56 31
Fluoxetine-d5 B-ESI+ 3153 1532 26 8
Sildenafil-d8 A-ESI+ 4829 108.0 60 31
Sertraline-d3 B-ESI+  309.1 159.0 23 27
Erythromycin- A-ESI+ 7385 162 46 33
13C,D3 Tamoxifen-13C2- B-ESI+  375.1 75.0 50 25
15N
Metformin-d6 B-ESI+  136.1 77.0 30 19
Methylparaben-13C  C-ESI- 156.9 97.9 30 20
Morphine-d3 B-ESI+  289.1 152.1 53 56
Ketoprofen-d3 C-ESI-  265.0 2120 15 7
Atenolol-d5 B-ESI+ 2743 145.1 44 30
Bezafibrate-d6 C-ESI-  366.0 2740 30 19
Acetaminophen-d4  B-ESI+  156.0 1140 26 16
Naproxen-d13 C-ESI-  232.0 188.0 15 8
Codeine-d6 B-ESI+  306.2 2181 52 28
Bisphenol A-d16 C-ESI-  241.1 223.1 40 20
Cotinine-d3 B-ESI+  180.1 80.0 44 24
Ibuprofen-d3 C-ESI-  208.0 164.0 20 6
1S,2R-(+) B-ESI+  169.2 151.0 23 18
Ephedrine-d3 E2 (2,4, 16,16)-d4 C-ESI-  275.1 147.0 60 40
Amphetamine-d5 B-ESI+  141.1 92.8 20 14 El1(2,4,16,16)-d4 C-ESI- 273.1 147.0 55 40
Methamphetamine- B-ESI+  155.1 91.8 28 18
ds
MDA-d5 B-ESI+  185.1 168.1 21 11
MDMA-d5 B-ESI+  199.1 165.1 26 13
Benzoylecgonine-d8 B-ESI+  298.2 171.1 38 19
Mephedrone-d3 B-ESI+  181.1 148.0 30 22
Ketamine-d4 B-ESI+  242.1 129.1 31 27
Heroin-d9 B-ESI+  379.2 1658 51 50

13



A-ESI+
: l
| |
’ \ [
|
i ' ‘| i
| ‘ | ‘
‘\| [ \I [
| AR I
|
n ‘l.‘ | m\ '\ | '\II il L l‘ \
£ | N[ AL A bl SR TN ol . [ .
om0 ™ oo “o LL 0 00 200 "o woo “Hoo 0w nw H» Mo ne 00 2w uw~
i
r B-ESI+
|
|
"
Y !4l . } | 4 ”, .‘ "'.“ ‘r‘l
\ | Al ,, Uie 2 fin M \
DA N T TYAN N
4w 700 a0 « LE 0 06 nw oo oo s 20w now M0 2, »00 W v )‘é’"
100
o
om 200 ax 200 “: "woo "o 200 oo 200 Mo M %00 2o ";"

Fig. S1 Chromatograms of all analytes in spiked influent sample from Site A using methods: A-ESI+, B-ESI+
and C-ESI-. The run time for C-ESI- is 22.5 minutes, which is shorter than the 34 minute run time of A-ESI+
and B-ESI+, hence the much more condensed appearance of the peaks.

14



Table S4 Solid sample weights

Digested solids

Sample No. 1 2
Day 1 1
Weight (g) 0.24725  0.24989
Solid Particulate matter

Sample No. 1 2
Day 1 1
Weight (g) 0.23660  0.22825

Table S5 Suspended solids weights (g L)

Wed Thu Fri
Day 1 Day 2 Day 3
0.2094 0.2072 0.2376

15

3
2
0.24604

3
2
0.23961

Sat
Day 4
0.2006

4 5
2 3
0.24189

4 5
2 3
0.23985  0.23428

Sun
Day 5
0.1634

0.24855

6

3
0.24137

6 7 8 9

3 4 4 5
0.23437  0.23800 0.24990  0.24075
Mon Tue
Day 6 Day 7
0.1134 0.147

10
5
0.23251

11
6
0.23590

12
6
0.23546

13
7
0.24345

14
7
0.23930



Table S6 Adsorbance

Spiked Surface

Recovery 24h
water adsorbance to storage on SPE
PPE bottle after 24h ge ¢
storage cartridge
Compound Ads (%) SD Rec (%) SD

Benzophenone-1 - - - -
Benzophenone-2 - - - -
Benzophenone-3 33.7 18.7 453 16.0
Benzophenone-4 - - - -
Methylparaben - - - -
Ethylparaben - - - -
Propylparaben - - - -
Butylparaben - - - -
Bisphenol A - - - -

El - - - -

E2 - - - -
EE2 - - - -
Sulfasalazine - - - -
Clarithromycin -6.4 2.1 106.8 11.8
Trimethoprim 5.2 3.0 94.7 43
Sulfamethoxazole 9.3 0.1 98.8 3.9
Triclosan - - - -
Amoxicillin - - - -
Metronidazole -6.8 4.8 107.4 2.1
Sulfadiazine 37.6 3.6 97.9 10.9
Cefalexin - - - -
Ofloxacin 18.1 16.4 96.8 6.4
Ciprofloxacin - - - -
Tetracycline - - - -
Danofloxacin - - - -
Oxytetracycline - - - -
Chloramphenicol -9.7 16.1 126.5 10.7
Penicillin G - - - -
Penicillin V -60.9 55.6 149.7 41.9
Erythromycin -4.0 11.2 146.2 71.1
Azithromycin 16.6 2.3 115.0 21.6
Prulifloxacin - - - -
Norfloxacin - - - -
Griseofulvin -0.3 8.4 98.2 32
Ketoconazole -10.6 2.9 104.6 13.6
Valsartan - - - -
Irbesartan - - - -
Lisinopril 73.7 20.8 22.0 1.6
Ketoprofen - - - -
Ibuprofen - - - -
Naproxen - - - -

Diclofenac - - - -
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Spiked Surface

water adsorbance to Recovery 24h
PPE bottle after 24n  St0rage on SPE

storage cartridge
Compound Ads (%) SD Rec (%) SD
Acetaminophen 1.4 3.1 97.3 2.7
Bezafibrate - - - -
Atorvastatin - - - -
Gemfibrozil -15.5 11.2 107.0 4.2
Candesartan Cilexetil -141.2 53.2 3225 208.8
Fexofenadine - - - -
Cetirizine 1.6 0.7 89.8 6.1
Sildenafil -9.8 7.6 107.1 3.9
Metformin -62.3 5.1 71.5 10.4
Gliclazide 6.3 6.6 107.3 33
Sitagliptin 15.6 5.0 149.4 345
Pholcodine 434 1.8 65.2 4.4
Atenolol -6.8 3.8 109.6 1.5
Metoprolol 7.8 1.0 98.8 1.3
Propranolol -12.4 7.3 108.2 16.1
Bisoprolol 6.0 10.1 118.5 22.0
Ranitidine 30.7 5.7 118.8 5.8
Cimetidine 52.5 0.7 99.2 2.4
lopromide -11.2 2.5 108.1 3.1
Buprenorphine 0.5 1.5 151.6 26.9
Ephedrine/pseudoephedrine 529 0.8 93.5 5.1
Norephedrine 18.0 1.8 129.5 235
Azathioprine 5.6 33 95.6 1.3
Methotrexate 30.2 0.8 57.0 7.2
Ifosfamide 5.5 0.1 99.3 0.3
Tamoxifen 60.2 5.9 73.0 26.7
Imatinib 11.7 2.2 101.9 17.7
Capecitabine -1.1 2.2 94.2 4.7
Bicalutamide -19.7 14.4 95.3 14.0
Ketamine -2.7 0.7 110.2 2.5
Norketamine 54 1.3 98.4 1.0
Venlafaxine 3.8 1.3 101.9 2.6
Desvenlafaxine -1.3 1.8 103.1 3.7
Fluoxetine -22.2 21.6 121.4 329
Norfluoxetine 58.4 9.2 71.3 36.6
Sertraline 1.4 20.6 96.0 25.8
Mirtazapine 6.0 1.6 100.4 6.6
Citalopram 2.5 4.6 92.4 14.5
Desmethylcitalopram -2.0 7.0 110.1 17.9
Paroxetine 35.8 15.7 85.4 16.4
Duloxetine - - - -
Anmitriptyline 14.0 3.1 95.8 6.2
Nortriptyline 30.0 0.8 110.0 9.8
Norsertraline - - - -
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Spiked Surface

water adsorbance to Recovery 24h
PPE bottle after 24 St0r28¢ on SPE

storage cartridge
Compound Ads (%) SD Rec (%) SD
Carbamazepine 6.3 2.1 96.2 0.7
Carbamazepine 10,11 epoxide -7.8 0.9 109.5 0.8
wdroweabamazepine 74 07 840l
Diltiazem -2.0 3.9 91.6 17.3
Verapamil 9.1 3.0 94.5 4.9
Temazepam -0.5 2.2 100.8 0.7
Oxazepam 14.9 0.4 89.6 0.5
Diazepam -17.7 0.2 119.4 0.6
Quetiapine -7.3 53 97.0 14.5
Risperidone 14.8 8.3 118.5 19.6
Donepezil 16.4 13.7 118.9 294
Memantine 32 10.4 174.0 41.0
Creatinine 75.4 0.7 37.8 7.3
Nicotine -11.8 6.0 147.9 5.6
Caffeine 4.6 0.5 96.8 1.6
Cotinine 0.1 3.0 97.3 1.0
1,7 dimethylxantine -4.4 3.7 99.1 6.2
Morphine 33 10.1 104.7 2.7
Dihydromorphine 24.1 2.6 90.2 0.5
Normorphine 17.0 4.5 107.4 33
Methadone 1.5 0.7 101.2 11.4
EDDP 53.7 1.3 98.3 11.8
Codeine 1.2 5.1 107.0 4.9
Norcodeine 6.6 7.0 106.7 53
Dihydrocodeine 14.7 0.2 95.1 0.7
Tramadol 1.9 2.3 101.8 0.1
N-desmethyltramadol 16.7 43 99.0 3.5
O-desmethyltramadol 4.0 0.4 99.2 2.0
Amphetamine 433 1.0 87.1 0.1
Methamphetamine 32 0.7 118.2 1.8
MDMA 21.0 2.5 90.2 2.8
MDA 444 2.5 82.1 4.1
Cocaine 1.4 0.1 99.7 2.0
Benzoylecgonine 1.0 0.7 95.9 0.2
Anhydroecgonine methylester  10.3 3.7 108.7 3.5
Cocaethylene 6.0 2.0 94.8 2.4
Mephedrone 33.6 43 90.1 7.3
MDPV 38.9 34 82.8 7.0
Heroin 17.8 0.8 87.7 4.4
0-6-MAM 15.6 2.8 93.8 2.9
Thiamethoxam -1.7 6.0 106.1 2.2
Imidacloprid 1.1 1.0 95.2 2.3
Clothianidin -1.8 9.7 107.5 5.9
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Spiked Surface

19

water adsorbance to Recovery 24h
PPE bottle after 24n  St°F38¢ on SPE
storage cartridge

Compound Ads (%) SD Rec (%) SD
Metazachlor 2.1 6.7 96.9 14.2
Terbuthylazine -13.9 3.7 119.0 0.8
Methiocarb 4.1 5.4 99.3 53
Dichlofluanid - - - -
Flufenacet -9.7 0.6 103.1 1.3
Oxadiazon -27.6 28.9 74.1 15.8
Chlorpyrifos -33 0.3 112.0 5.8
Triallate -44.7 33.0 136.8 9.9
Tylosin 114 7.5 86.0 1.4
Sulfapyridine -2.9 3.9 103.7 1.0
Sarafloxacin - - - -
Ceftiofur 73.2 2.7 29.9 13.8
Diazinon -8.9 10.9 106.0 16.8



Table S7 Instrument parameters (LC MSMS): Intra- and Inter-day precision and accuracy

Inter-day precision (%)

Intra-day precision (%)

Inter-day Accuracy (%)

Intra-day Accuracy (%)

Compound Low Med High Low Med High Low Med High Low Med High
Benzophenone-1 2.4 6.4 1.0 4.9 1.1 0.9 106.3 116.2 97.6 103.6 119.0 97.9
Benzophenone-2 4.1 6.1 2.6 1.3 1.2 0.8 90.8 106.4 95.6 90.4 110.0 98.2
Benzophenone-3 2.5 3.8 - 4.3 4.6 - 83.4 86.3 - 84.4 89.2 -
Benzophenone-4 7.0 33 1.1 2.5 2.7 1.8 117.0 92.3 105.8 115.0 89.0 105.0
Methylparaben 5.2 11.5 1.4 0.7 0.4 2.1 94.4 101.0 96.9 90.7 94.0 953
Ethylparaben 2.2 4.1 0.1 4.6 1.2 2.2 120.2 120.9 98.0 117.3 121.6 98.0
Propylparaben 2.8 9.3 - 2.3 12.2 - 99.8 102.9 - 97.1 100.4 -
Butylparaben 3.7 6.2 1.1 5.1 9.2 0.8 97.2 103.9 99.7 93.6 99.2 98.4
Bisphenol A 0.9 2.6 0.3 2.9 2.6 1.8 107.0 108.7 98.0 107.0 106.1 97.7
El 3.5 1.8 1.0 2.0 1.6 1.7 99.1 97.7 98.9 96.2 96.7 97.9
E2 2.3 52 0.4 35 4.5 1.1 95.7 93.7 99.5 93.7 96.9 99.2
EE2 7.0 1.3 1.5 2.1 3.9 1.8 843 943 101.1 86.1 95.2 102.5
Sulfasalazine 34 1.4 2.4 4.0 43 3.3 1123 100.4 101.3 115.4 101.3 98.8
Clarithromycin 5.1 1.5 1.3 4.0 2.0 1.2 97.5 99.9 102.0 102.6 99.3 103.6
Azithromycin - 1.6 1.4 - 3.9 52 - 108.1 95.9 - 113.6 104.2
Trimethoprim 1.4 3.5 4.1 1.6 1.8 3.2 104.5 96.8 89.3 104.6 94.2 99.6
Sulfamethoxazole 2.0 3.0 5.6 0.7 2.2 4.3 104.3 91.6 89.3 106.1 93.6 88.3
Triclosan 2.9 13.7 2.8 10.0 16.1 2.0 69.8 72.4 72.1 69.4 66.3 73.2
Amoxicillin 8.1 6.9 5.2 8.8 32 3.9 93.5 88.8 100.8 104.2 99.1 113.8
Metronidazole 2.3 0.5 0.7 1.3 2.9 3.3 114.4 99.5 95.0 110.9 104.6 99.5
Sulfadiazine 1.1 1.8 1.6 1.9 33 3.0 126.7 90.7 95.9 123.8 93.0 99.2
Cefalexin - 12.3 - - 9.5 - 102.9 - - 111.3

Ofloxacin 2.8 3.8 1.9 6.8 34 2.3 98.0 953 943 97.6 98.3 96.3
Ciprofloxacin 7.0 6.0 33 16.8 6.9 24 75.5 97.5 97.7 58.1 104.4 104.4
Tetracycline 13.1 5.0 7.4 12.9 2.9 4.6 151.2 913 96.9 134.6 99.6 111.0
Danofloxacin - 11.1 0.9 - 7.7 6.8 - 95.9 102.5 - 95.0 116.9
Oxytetracycline - 5.0 1.1 - 3.9 5.2 - 85.7 92.0 - 87.4 99.7
Chloramphenicol 4.4 1.7 6.5 1.1 102.4 99.2 104.8 102.2

Penicillin G 6.2 2.7 16.1 4.5 125.3 98.2 128.8 102.2

Penicillin V - 15.0 - - 4.4 - 96.8 - - 88.5
Erythromycin - - 2.9 - 2.3 - - 95.2 - 94.4
Prulifloxacin - 3.0 14.7 - 2.2 6.5 - 100.7 72.2 - 106.3 91.0
Norfloxacin - 1.5 7.3 - 4.1 4.0 - 82.1 88.1 - 84.4 86.6
Griseofulvin 34 2.6 - 2.2 1.0 88.8 94.4 - 86.1 924
Ketoconazole 3.5 1.5 2.5 24 4.0 4.9 87.2 92.6 953 89.7 94.4 100.4
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Inter-day precision (%) Intra-day precision (%) Inter-day Accuracy (%) Intra-day Accuracy (%)

Compound Low Med High Low Med High Low Med High Low Med High
Valsartan 2.7 3.2 4.8 1.6 0.8 34 157.0 98.7 100.0 157.4 95.6 94.5
Irbesartan 6.1 3.8 2.2 4.2 2.9 0.8 85.1 108.6 101.3 83.3 108.7 98.8
Lisinopril 0.9 34 - 13.0 1.4 - 103.6 90.7 - 103.0 87.3 -
Ketoprofen 3.9 3.5 0.5 3.6 0.5 24 101.4 96.2 100.5 99.6 99.1 101.1
Ibuprofen 3.7 1.3 1.8 3.8 0.9 2.6 83.1 98.4 101.0 81.8 97.8 101.7
Naproxen 3.0 3.6 0.9 1.7 1.0 1.8 91.9 101.8 101.4 90.2 102.5 100.3
Diclofenac 5.5 5.0 2.9 8.6 9.9 5.3 80.4 97.9 97.2 78.0 95.5 95.3
Acetaminophen 1.6 1.6 1.6 43 0.9 2.7 96.4 98.0 97.7 98.1 99.3 99.5
Bezafibrate 4.3 1.4 2.7 4.2 2.0 0.7 92.6 100.3 100.8 914 99.5 102.3
Atorvastatin 1.6 7.9 1.1 4.7 2.5 0.6 100.9 98.2 103.8 101.9 89.6 102.6
Gemfibrozil 8.0 59 - 11.7 3.9 144.1 98.1 - 140.5 96.6
Candesartan Cilexetil - - 0.9 - 5.2 - - 106.9 - 100.5
Fexofenadine 44 13.6 1.3 1.6 34 1.3 101.5 103.9 108.4 98.4 111.4 109.0
Cetirizine 2.0 0.9 0.8 0.8 0.4 2.6 101.8 99.2 100.4 103.8 99.2 99.4
Sildenafil 1.7 4.8 2.6 3.8 2.2 4.6 99.3 106.0 91.9 95.8 110.6 922
Metformin 2.6 1.1 0.8 1.7 1.2 0.9 86.2 101.6 101.2 88.7 101.5 100.7
Gliclazide 0.8 4.4 1.1 2.5 5.0 0.8 86.7 92.5 100.3 87.3 97.2 101.5
Sitagliptin 1.8 5.7 1.5 0.9 4.1 4.6 141.1 88.7 101.2 141.5 92.8 100.8
Pholcodine 0.5 6.1 7.3 0.4 6.4 3.0 78.7 105.7 114.1 80.0 100.4 117.3
Atenolol 3.9 1.5 0.9 4.5 2.0 0.5 83.3 99.9 102.8 86.9 100.6 102.8
Metoprolol 2.0 1.2 0.6 0.9 32 1.8 91.3 98.1 101.1 90.9 96.7 100.7
Propranolol 2.1 1.5 2.5 0.4 0.7 1.9 122.5 96.8 97.0 125.4 98.4 94.8
Bisoprolol 33 0.7 2.1 8.0 2.9 34 86.6 109.8 91.5 90.4 115.0 95.7
Ranitidine 3.9 0.5 3.1 3.5 10.9 14.6 100.2 95.0 105.0 95.7 95.4 101.3
Cimetidine 5.2 2.6 4.7 3.0 13.8 10.1 105.3 98.2 108.8 99.0 96.0 102.9
lopromide 7.0 52 2.6 14.7 10.3 11.2 94.0 100.6 109.0 100.1 103.8 112.2
Buprenorphine 13.7 9.4 114 6.5 80.1 96.3 92.2 96.7
Ephedrine/pseudoephedrine 4.5 3.6 4.1 2.5 4.1 3.5 92.3 95.7 94.1 99.5 95.1 97.4
Norephedrine 5.6 4.1 3.2 7.2 4.8 33 101.2 923 95.4 97.6 89.5 98.6
Azathioprine 14.8 5.8 2.3 14.6 11.0 16.2 93.9 106.3 92.2 100.1 99.6 92.6
Methotrexate 11.9 7.5 6.8 0.8 5.0 6.5 108.1 103.6 112.3 119.7 110.1 106.8
Ifosfamide 2.9 3.1 1.3 4.0 33 0.7 94.5 90.6 95.6 96.4 92.5 96.9
Tamoxifen 4.5 1.8 5.6 2.2 0.7 4.3 88.8 106.1 93.2 93.0 105.2 923
Imatinib - 1.5 - 2.5 - 101.3 - 103.8
Capecitabine 34 3.7 1.4 2.7 2.1 2.1 79.9 93.9 95.2 79.8 93.4 94.4
Bicalutamide - 2.9 2.9 - 1.9 35 - 80.4 103.6 - 79.9 100.2
Ketamine 2.7 1.7 1.1 0.4 1.8 1.6 75.6 103.6 98.5 77.3 105.3 98.2
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Inter-day precision (%)

Intra-day precision (%)

Inter-day Accuracy (%)

Intra-day Accuracy (%)

Compound Low Med High Low Med High Low Med High Low Med High
Norketamine 2.9 1.9 0.6 4.8 3.7 0.9 80.3 99.4 102.4 82.2 98.1 101.8
Venlafaxine 3.9 2.0 1.6 1.4 1.3 2.4 74.6 96.2 102.7 72.9 96.7 101.7
Desmethylvenlafaxine 4.0 2.3 2.0 24 2.4 1.4 101.4 101.3 101.3 105.9 102.2 98.9
Fluoxetine 1.5 2.1 1.4 2.2 1.3 1.9 91.1 101.1 98.1 92.3 103.0 99.6
Norfluoxetine 2.5 1.6 0.4 4.1 2.9 2.3 107.0 103.3 97.8 106.3 104.8 98.1
Sertraline 3.0 1.0 0.9 0.7 1.7 2.7 84.0 100.8 101.1 84.3 101.9 100.9
Mirtazapine 3.9 4.2 2.1 2.2 3.0 2.9 90.3 99.0 95.0 94.0 101.6 97.3
Citalopram 0.5 0.8 0.8 1.7 4.9 1.2 101.6 100.5 101.7 102.0 101.3 102.1
Desmethylcitalopram 0.1 2.9 2.4 1.7 4.4 3.0 122.1 99.1 97.8 112.2 99.4 98.7
Paroxetine - 1.5 1.1 - 2.6 3.8 - 101.4 102.7 - 105.4 101.4
Duloxetine - 13.1 14.0 - 2.9 3.1 - 80.7 75.9 - 97.1 854
Amitriptyline 3.6 1.5 2.3 4.3 4.1 4.9 90.8 100.4 99.2 92.2 105.7 100.8
Nortriptyline 4.9 2.8 1.6 5.0 2.6 4.3 78.2 101.4 99.2 80.7 106.7 98.9
Norsertraline 15.2 6.8 - 13.1 4.2 76.9 106.7 - 85.8 112.3
Carbamazepine 2.6 1.7 1.6 2.4 1.1 1.3 84.1 94.8 96.1 86.3 94.5 97.2
Carbamazepine 10,11-epoxide 0.9 0.1 3.7 2.0 2.4 2.0 94.8 80.4 91.3 94.0 80.5 95.1
10,11-Dihydro -10-

hydroxycarbamazepine 3.7 2.0 2.8 5.1 3.8 7.9 94.6 96.5 85.4 94.8 98.6 88.1
Diltiazem 0.4 1.5 4.9 3.2 2.2 1.4 93.8 934 91.0 94.0 94.6 92.1
Verapamil - 2.3 2.6 - 3.5 2.3 - 104.9 98.9 - 108.5 97.8
Temazepam 1.7 1.0 0.4 1.1 1.4 24 923 98.0 100.6 93.8 98.7 101.1
Oxazepam 6.3 2.3 1.8 3.4 3.6 3.0 82.8 100.7 99.4 81.3 103.7 99.5
Diazepam 4.7 5.0 3.7 2.8 0.8 1.3 105.6 99.1 94.2 107.2 101.0 93.9
Quetiapine 1.8 1.1 1.4 1.0 1.0 1.7 83.4 101.3 101.3 85.1 102.5 101.5
Risperidone - 1.2 - 3.2 - 96.8 - 101.6

Donepezil - 1.8 0.7 - 33 1.9 - 111.0 104.3 - 115.5 106.1
Memantine - 0.6 1.2 - 2.8 4.1 - 105.9 102.7 - 110.4 102.2
Creatinine 1.1 0.9 2.3 2.5 1.9 3.9 99.3 110.8 97.2 93.3 109.7 97.5
Nicotine 1.1 2.1 0.5 2.6 4.1 0.4 102.2 90.0 102.6 103.2 89.6 102.3
Caffeine 2.0 1.8 1.3 1.9 5.4 0.9 113.2 90.1 95.4 115.2 89.5 96.5
Cotinine 0.8 2.2 1.6 1.5 1.2 1.8 94.4 99.6 101.3 95.1 100.9 100.3
1,7-dimethylxanthine 13.0 2.9 2.1 6.8 9.0 13.9 84.2 99.9 98.7 90.0 98.4 96.3
Morphine 6.4 0.2 2.1 39 0.1 34 94.6 106.3 96.5 87.7 106.3 98.5
Dihydromorphine 3.8 2.5 6.8 0.4 2.5 5.3 110.6 102.0 105.3 115.1 104.0 106.3
Normorphine 2.2 1.5 0.9 3.6 1.1 1.9 101.1 102.7 99.1 98.6 102.3 98.5
Methadone 0.7 2.3 - 1.7 1.2 - 100.4 97.1 - 101.1 99.3 -
EDDP 1.4 0.5 1.8 1.3 1.2 1.0 92.6 102.1 94.5 91.2 102.6 95.5
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Inter-day precision (%)

Intra-day precision (%)

Inter-day Accuracy (%)

Intra-day Accuracy (%)

Compound Low Med High Low Med High Low Med High Low Med High
Codeine 3.8 1.0 1.1 3.5 43 4.1 87.6 98.2 94.6 914 99.0 94.8
Norcodeine 3.5 24 24 6.7 42 34 105.7 94.7 95.2 106.3 95.1 94.2
Dihydrocodeine 2.7 0.5 1.4 0.8 1.7 3.7 84.8 103.4 94.4 87.4 102.8 93.4
Tramadol 1.7 1.7 1.5 1.2 2.6 1.9 100.6 100.6 99.0 99.0 99.0 97.3
N-desmethyltramadol 34 3.0 1.1 32 1.2 22 91.1 92.8 93.6 94.7 93.9 94.7
O-desmethyltramadol 2.0 4.6 - 3.1 6.7 - 92.6 97.9 - 94.2 102.8 -
Amphetamine 0.8 2.1 1.5 1.3 1.3 22 100.3 102.9 99.2 100.8 101.6 99.8
Methamphetamine 1.6 0.2 1.3 1.2 0.3 2.4 99.0 101.7 102.3 100.4 101.5 101.3
MDMA 0.6 1.2 2.1 33 0.5 1.2 102.5 96.7 98.3 103.2 97.9 98.3
MDA 1.4 1.1 0.7 0.6 0.4 1.1 98.4 99.6 97.3 100.0 100.8 99.3
Cocaine 22 2.7 1.7 1.1 1.1 22 96.7 98.1 96.8 98.2 100.4 98.4
Benzoylecgonine 1.4 33 2.5 0.7 1.1 0.9 104.3 101.6 104.4 105.2 103.2 101.4
Anhydroecgoninemethylester 1.6 2.5 2.8 1.2 2.3 3.8 109.1 90.8 103.5 107.1 88.5 100.4
Cocaethylene 5.9 0.8 1.6 2.0 1.2 1.8 88.2 101.8 95.2 88.3 101.2 94.5
Mephedrone 1.8 0.9 2.8 4.9 3.0 0.9 77.3 89.6 94.4 75.9 89.9 914
MDPV 4.2 2.3 0.2 0.3 0.6 1.1 105.8 94.1 99.0 108.7 96.5 99.1
Heroin 2.7 22 0.8 2.5 1.3 1.7 98.3 97.0 99.4 100.4 98.8 98.6
6-acetylmorphine 1.1 9.6 7.5 3.5 34 83 104.7 75.0 106.3 105.0 83.0 1123
Thiamethoxam 8.6 2.3 - 5.6 3.8 93.0 100.9 - 89.9 97.7
Imidacloprid - 5.7 52 - 3.1 2.5 - 110.2 96.8 - 107.9 93.0
Clothianidin 4.1 3.7 2.0 3.5 2.8 33 88.7 106.4 100.8 91.1 105.3 97.4
Metazachlor - 32 2.0 - 1.5 35 - 108.2 101.1 - 112.1 99.9
Terbuthylazine 1.1 2.5 6.5 1.8 23 2.9 914 103.7 97.3 94.3 106.1 98.9
Methiocarb 1.4 1.2 2.8 1.5 22 22 100.6 102.7 98.5 101.1 105.4 98.8
Dichlofluanid - 32 5.5 - 1.3 6.3 - 89.1 92.6 - 933 96.5
Flufenacet 1.4 3.1 4.4 1.3 23 2.3 1253 96.6 96.8 121.7 97.5 935
Oxadiazon 5.0 0.6 3.4 4.6 90.2 104.1 91.2 99.8
Chlorpyrifos 10.4 5.3 - 12.1 11.5 71.8 94.9 - 73.1 88.2

Triallate 132 - - 7.6 70.6 - - 81.3

Tylosin 2.9 22 1.6 5.8 2.8 33 104.9 922 101.3 108.2 92.7 99.8
Sulfapyridine 1.5 0.5 1.3 2.6 2.3 3.1 145.9 86.6 96.1 143.7 89.4 99.2
Sarafloxacin 3.9 1.8 1.3 5.6 4.8 52 138.5 85.0 97.8 134.4 929 109.0
Ceftiofur - 3.4 0.6 - 53 2.0 - 81.0 91.7 - 83.4 95.5
Diazinon 3.6 4.2 4.5 3.1 2.3 2.7 101.9 89.1 97.0 102.3 93.2 101.2
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Table S8 Liquid matrix absolute and corrected recoveries

Absolute Corrected
Surface water Effluent Influent Surface water Effluent Influent

Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Benzophenone-1 81.3 0.1 80.2 1.1 495 1.4 99.9 14.8 89.2 11.9 75.6 2.4
Benzophenone-2 31.0 14.4 29.0 1.7 26.7 1.1 44.6 193 40.3 14.0 45.4 3.0
Benzophenone-3 33.0 525 51.9 10.0 27.0 322 744 33.7 89.4 29.9 58.5 30.1
Benzophenone-4 728 3.0 52.7 5.0 38.9 5.0 92.6 33.0 122.8 5.0 101.9 5.0
Methylparaben 70.2 27.1 59.4 27.4 39.9 37.5 96.3 1.6 100.8 33 99.8 5.0
Ethylparaben 70.1 0.5 73.0 5.1 68.5 0.8 77.5 6.2 83.5 3.8 87.5 8.7
Propylparaben 69.8 5.8 75.1 0.7 55.6 42 117.4 3.8 125.3 7.8 112.6 5.0
Butylparaben 76.8 0.1 82.3 1.8 479 13.9 115.4 9.6 118.3 26 102.4 2.0
Bisphenol A 60.5 3.9 56.8 22.0 37.4 47.1 108.7 14.0 100.7 8.2 112.2 223
El 63.2 1.7 64.3 33 50.6 7.3 97.2 3.6 92.7 2.7 99.1 5.0
E2 529 23.0 67.5 10.9 51.5 15.1 79.3 26.3 87.9 11.4 106.6 13.0
EE2 483 6.1 64.9 11.0 51.9 13.1 86.3 5.4 84.6 7.0 87.9 12.0
Sulfasalazine 31.8 6.4 28.4 0.2 21.8 33 64.2 10.4 58.7 9.8 62.7 0.4
Clarithromycin 31.0 33.9 40.1 12 332 20.4 77.6 2.4 972 7.7 80.9 0.5
Azithromycin 219 11.4 245 6.3 222 12.4 86.9 17.0 67.0 113 101.1 29.1
Trimethoprim 59.2 275 59.8 0.8 41.4 6.6 118.0 183 123.7 5.4 109.6 17.1
Sulfamethoxazole 78.9 8.5 64.0 145 421 36.5 108.4 11.0 111.0 13.4 102.8 423
Triclosan 583 5.0 75.1 5.0 69.3 5.0 86.5 5.0 100.8 5.0 117.5 5.0
Amoxicillin 0.4 1.2 30.1 23.1 - - - - 72.3 5.1 - -

Metronidazole 63.3 6.9 56.3 10.1 51.8 11.0 107.3 8.0 923 142 110.2 7.9
Sulfadiazine 56.0 3.7 28.2 32 232 4.1 95.4 8.1 59.0 114 56.6 8.7
Cefalexin 30.7 N/A 429.0 4132 -36.0 135.4 67.2 - - - 140.6 5.2
Ofloxacin 66.3 7.4 50.9 12.1 56.7 75 97.9 5.1 952 7.9 1183 16.1
Ciprofloxacin 28.2 6.6 28.1 3.4 523 38.6 95.4 152 69.2 6.9 1013 7.6
Tetracycline 18.0 145 12.3 249 14.0 269 63.7 113 63.0 12.0 108.0 102
Danofloxacin 29.6 6.2 30.4 4.7 30.3 29 99.9 6.1 71.0 16.1 87.3 9.7
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Absolute Corrected

Surface water Effluent Influent Surface water Effluent Influent

Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Oxytetracycline 39.3 6.4 423 14.1 101.3 133.7 58.6 6.5 70.3 26.0 85.6 22.1
Chloramphenicol 131.4 119.6 26.6 35.9 85.9 238 82.0 6.8 80.0 16.6 123.8 39.7
Penicillin G 6.2 3.6 73 1.3 3.9 5.1 12.3 0.3 - - - -

Penicillin V 110.1 227 105.5 8.1 25.1 2738 130.7 233 158.7 125 60.6 36.1
Erythromycin 923.8 52.9 858.0 18.4 930.1 20.7 84.8 6.0 82.9 43 87.7 0.5
Prulifloxacin 1.9 35 292 15.1 447 10.7 - - 475 16.9 69.1 7.8
Norfloxacin 447 73 48.4 7.4 425 55 64.8 22.8 83.9 229 77.9 159
Griseofulvin 98.2 5.9 89.9 2.3 84.8 1.9 122.9 18.6 149.0 18.8 1313 15.4
Ketoconazole 8.9 5.9 67.2 51.7 67.9 403 41.4 23.7 167.8 39.5 141.2 30.8
Valsartan 60.6 4.1 53.1 4.4 46.9 9.1 76.0 343 79.9 36.4 101.1 224
Irbesartan 56.2 8.8 53.6 10.1 403 122 112.3 13.8 107.4 173 97.6 13.5
Lisinopril 21.4 33.2 21.9 43 28.6 61.0 93.7 9.5 88.5 8.8 102.3 452
Ketoprofen 72.9 1.1 67.8 2.0 45.6 0.0 92.0 5.2 109.2 245 107.2 3.8
Ibuprofen 85.6 5.6 126.2 18.4 57.9 5.0 1155 27.6 110.8 183 78.9 5.0
Naproxen 80.5 2.9 84.5 5.0 15.7 5.0 91.0 6.6 98.0 5.0 82.7 5.0
Diclofenac 70.5 42 71.8 5.8 46.5 334 120.0 12.7 116.0 1.1 103.9 9.9
Acetaminophen 44.4 5.0 448 5.0 77.8 10.4 140.5 5.0 116.4 5.0 77.8 459
Bezafibrate 73.7 43 78.3 18.7 463 5.0 94.2 12.1 92.9 0.7 91.4 5.0
Atorvastatin 355 159 59.9 2.2 58.6 8.4 547 149 91.9 2.2 94.0 72
Gemfibrozil 177.3 493 129.5 28.1 66.6 12.7 176.0 42.1 167.5 16.2 943 155
Candesartan Cilexetil 32.0 7.8 289.8 149.1 401.6 59.5 114.9 20.4 - - - -

Fexofenadine 67.6 5.5 71.0 229 50.7 172 749 13.4 83.8 26.7 107.3 419
Cetirizine 47.9 50.2 78.8 152 48.6 36.0 713 442 114.3 13.2 77.3 36.2
Sildenafil 46.9 12.9 79.3 39.3 70.8 26.0 111.1 74 116.2 17.2 128.3 75
Metformin 55.2 9.2 53.0 9.2 36.7 235 93.3 14.4 96.0 33 78.7 38.7
Gliclazide 32.9 0.8 61.8 7.4 46.4 12.6 69.5 313 108.4 2.9 80.1 185
Sitagliptin 383 3.1 36.2 3.8 35.1 5.6 125.5 36.8 84.9 19.1 104.3 143
Pholcodine 76.9 5.0 43.1 5.0 13.7 5.0 119.6 5.0 102.0 5.0 42.0 5.0
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Absolute Corrected
Surface water Effluent Influent Surface water Effluent Influent

Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Atenolol 76.0 2.0 54.6 5.0 4238 5.0 115.1 6.1 109.7 5.0 88.6 5.0
Metoprolol 71.8 7.6 53.1 15.0 36.2 16.7 107.8 2.9 104.3 12.9 97.4 12.7
Propranolol 454 229 36.1 18.9 38.7 12.8 107.2 5.9 102.7 48 105.0 9.7
Bisoprolol 73.0 5.9 51.8 7.0 543 10.4 167.9 28.8 95.4 33.9 123.4 36.4
Ranitidine 65.0 16.4 46.4 5.0 70.1 729 88.6 13.8 106.8 5.0 97.8 354
Cimetidine 32.7 7.4 33.4 5.0 20.6 41.0 953 5.5 106.2 26.3 123.7 9.7
lopromide 97.0 112 82.1 124 472 10.1 143.0 33.9 123.7 249 138.5 38.7
Buprenorphine 30.6 3.7 39.6 5.7 33.3 10.4 209.6 1.0 228.8 34.9 135.8 112
Ephedrine/pseudoephedrin

e 25.4 15.1 18.7 51.4 23.0 123 67.8 145 88.6 4.7 92.8 9.2
Norephedrine 28.4 5.0 289 5.0 26.9 5.0 78.2 5.0 100.9 5.0 85.4 5.0
Azathioprine 88.9 29.7 81.5 33.9 72.0 25.6 66.4 8.7 83.8 15.7 109.5 3.2
Methotrexate 226 11.1 30.7 29.0 39.1 109.1 95.7 6.3 114.1 152 98.8 37.8
Ifosfamide 62.9 24.6 41.9 30.2 334 24.6 90.8 185 80.2 314 89.2 224
Tamoxifen 0.2 53 8.7 57.5 95 438 112.8 102 98.4 253 85.2 274
Imatinib 48 0.6 445 377 -12.8 41.0 472 4.1 73.6 6.1 46.6 32
Capecitabine 623 8.8 70.4 6.0 60.4 2.7 733 10.5 1115 193 104.8 20.6
Bicalutamide 91.8 32.0 108.2 36.7 104.7 27.6 712 243 99.8 33.9 95.2 32.9
Ketamine 68.2 75 53.8 10.8 41.7 109 107.7 0.5 115.6 12.4 111.6 3.2
Norketamine 65.7 17.6 53.9 220 422 212 103.2 1.9 108.6 6.8 98.9 1.8
Venlafaxine 58.8 232 36.3 19.4 23.8 3.1 96.8 5.7 89.5 22.1 70.2 5.8
Desmethylvenlafaxine 62.5 242 45.9 5.0 35.9 5.0 107.4 0.1 100.0 5.0 101.5 5.0
Fluoxetine 4.4 31.8 7.1 55 19.8 6.1 1123 1.0 111.1 17.6 110.7 133
Norfluoxetine 3.0 422 7.9 43 236 1.5 74.4 259 91.7 3.6 94.8 19.0
Sertraline 3.1 13.4 8.3 295 13.4 6.0 108.0 2.9 105.0 13.8 91.5 8.1
Mirtazapine 575 30.1 39.8 26.1 25.8 34.1 99.1 20.6 97.0 25.7 84.7 26.8
Citalopram 41.1 288 355 5.0 403 4.7 115.0 11.6 124.1 5.0 119.9 14.9
Desmethylcitalopram 36.2 5.0 275 25.6 325 35.1 89.5 5.0 110.9 0.9 93.1 15.6
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Absolute Corrected

Surface water Effluent Influent Surface water Effluent Influent
Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Paroxetine 4.4 1.5 9.8 1.8 19.9 33 29.1 35 49.7 4.9 76.2 4.7
Duloxetine 5.1 33 8.5 45 18.7 8.3 39.8 7.7 55.3 7.6 83.2 4.7
Amitriptyline 17.6 55 20.7 3.1 25.7 6.7 96.7 5.4 97.5 132 104.5 11.1
Nortriptyline 12.6 3.6 16.1 3.1 234 5.7 98.4 14.9 103.7 17.8 108.0 17.5
Norsertraline - - - 31.8 13.3 - - - - 62.9 4.0
Carbamazepine 68.2 9.7 55.5 13.0 374 9.3 101.7 7.0 102.5 13.8 88.3 11.1
Carbamazepine 10,11-
epoxide 94.8 5.0 55.0 5.0 56.7 5.0 136.1 5.0 126.9 5.0 143.7 5.0
10,11-Dihydro -10-
hydroxycarbamazepine 74.1 13.8 59.5 26.4 50.3 30.2 125.1 4.7 120.6 3.7 152.2 0.1
Diltiazem 43.7 28.2 30.1 24.0 36.3 16.1 82.9 0.0 82.3 15.7 118.1 9.1
Verapamil 25.0 8.2 34.0 45 31.8 53 95.1 4.4 102.2 20.0 1112 16.7
Temazepam 66.3 15.5 725 0.3 54.5 9.3 1153 8.5 113.9 7.0 107.3 8.5
Oxazepam 92.2 9.1 82.6 9.8 75.1 3.7 105.1 112 105.5 17.0 115.0 12.7
Diazepam 83.5 6.3 70.5 6.3 70.8 2.7 92.4 115 85.8 102 95.6 9.9
Quetiapine 51.6 28.9 46.8 235 37.8 254 87.2 212 95.1 18.6 72.6 18.7
Risperidone 353 6.1 38.1 1.9 30.3 3.8 171.6 19.6 119.9 122 116.1 9.4
Donepezil 427 8.5 42.1 43 416 8.6 158.0 17.7 112.9 155 1173 8.4
Memantine 58.6 6.8 425 8.0 35.6 8.9 181.6 28.8 139.0 24.8 127.8 102
Creatinine 31.0 10.9 24.8 13.0 22.8 17.0 59.6 0.6 429 118 46.9 447
Nicotine 453 4.8 55.7 15.1 98.5 11.7 54.9 39.6 83.9 56.1 77.3 61.8
Caffeine 137.0 40.8 89.8 5.0 82.9 11.1 122.8 5.7 131.7 5.0 96.6 15.4
Cotinine 72.0 19.8 473 26.8 374 5.0 105.9 2.1 101.5 13.4 85.2 5.0
1,7-dimethylxanthine 475 5.0 26.6 5.0 89.3 2.1 75.5 5.0 110.6 5.0 79.6 59.3
Morphine 57.1 14.8 478 0.9 342 6.0 1125 8.7 109.8 4.7 93.9 10.4
Dihydromorphine 45.4 32.8 31.4 28.1 19.9 42.9 92.8 4.7 96.2 2.8 95.7 252
Normorphine 42.8 24.4 38.6 28.6 30.3 30.1 87.3 5.4 106.5 8.6 109.5 3.2
Methadone 46.5 15.0 479 6.9 49.6 10.6 119.2 14.9 111.7 13.0 109.0 0.5
EDDP 23.8 328 339 10.7 44.1 2.0 105.2 1.0 113.6 0.4 111.6 2.9
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Absolute Corrected

Surface water Effluent Influent Surface water Effluent Influent

Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Codeine 67.5 10.6 68.4 56.6 39.0 5.0 93.1 16.2 102.8 8.3 94.8 5.0
Norcodeine 525 11.1 36.4 212 355 10.1 90.6 2.4 87.5 325 95.7 115
Dihydrocodeine 66.4 6.7 54.8 34.0 347 13.9 98.5 2.6 118.6 19.7 85.7 9.9
Tramadol 60.9 24.0 47.0 4.1 333 10.8 104.8 0.5 88.3 273 69.5 64.8
N-desmethyltramadol 422 5.0 334 15.0 17.9 5.0 69.1 5.0 98.8 0.7 81.3 5.0
O-desmethyltramadol 58.6 19.1 36.0 26.6 318 27.6 108.1 219 93.9 6.5 87.3 17.3
Amphetamine 225 38.1 274 239 245 153 98.7 16.7 107.8 112 91.7 185
Methamphetamine 477 4.4 425 155 31.9 8.2 97.6 1.4 97.1 12.1 102.1 2.4
MDMA 50.0 113 37.0 13.2 29.4 10.8 100.9 1.9 112.9 185 118.5 18.7
MDA 28.7 189 30.3 19.0 30.7 21.1 99.6 1.1 99.1 13.0 99.4 3.8
Cocaine 714 5.5 449 9.2 21.7 33.0 106.9 2.5 105.2 2.5 97.4 153
Benzoylecgonine 74.2 152 55.1 14.6 46.5 32 126.2 6.3 116.4 10.8 106.3 2.3
Anhydroecgoninemethylest

er 53.6 0.6 50.2 103 33.9 5.0 79.5 5.8 109.5 133 91.3 8.0
Cocaethylene 713 7.8 48.1 14.9 7.6 40.9 105.9 2.6 107.4 15.7 109.9 4.8
Mephedrone 228 12.9 228 11.8 182 25.1 97.3 5.6 103.7 0.3 94.8 10.6
MDPV 1122 17.7 85.5 14.7 20.8 33.8 78.9 20.8 87.9 21.6 136.8 0.2
Heroin 54.1 20.3 29.1 183 239 16.0 100.9 7.1 103.0 12 105.3 7.6
6-acetylmorphine 52.9 274 40.0 30.9 339 26.6 726 31.8 85.4 325 103.6 3.1
Thiamethoxam 533 113 28.3 3.1 239 35 70.8 1.7 41.0 22 34.1 1.3
Imidacloprid 92.7 103 62.8 11.8 60.7 152 118.6 2.9 107.4 6.0 107.9 9.3
Clothianidin 76.5 75 63.1 9.0 64.0 10.5 111.1 18.7 89.5 16.6 83.4 18.4
Metazachlor 85.7 4.4 64.7 6.7 64.7 7.4 107.3 7.7 96.4 8.9 108.5 55
Terbuthylazine 72.9 3.4 64.1 2.5 56.2 2.8 83.2 7.2 79.8 93 75.7 10.8
Methiocarb 79.4 6.9 62.0 4.5 69.1 24 97.7 3.8 91.3 7.6 97.1 3.4
Dichlofluanid 233 9.6 2.3 2.9 126 3.4 - - - - 513 16.9
Flufenacet 82.7 10.5 69.7 9.2 62.9 43 82.9 115 87.9 12.8 87.9 102
Oxadiazon 63.9 218 60.6 9.8 52.6 6.2 78.9 19.8 915 113 79.1 8.1
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Absolute Corrected
Surface water Effluent Influent Surface water Effluent Influent
Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Chlorpyrifos 15.1 5.1 422 N/A 138.0 46.3 21.8 5.9 65.7 - - -
Triallate 322 9.4 28.7 6.4 73.2 N/A 459 6.0 49.6 4.8 106.7 -
Tylosin 43.8 322 50.3 16.6 343 13.9 100.4 13.4 110.0 22.6 98.3 0.3
Sulfapyridine 76.8 4.7 50.0 5.6 47.1 5.9 101.8 21.1 75.0 1.5 84.3 20.8
Sarafloxacin 373 6.6 30.5 8.8 36.3 7.9 134.0 45.5 84.1 394 110.9 36.3
Ceftiofur 11.0 8.9 30.2 7.0 39.1 14.4 194 17.5 63.6 18.6 82.8 30.5
Diazinon 74.8 17.6 67.8 15.0 60.7 14.1 75.2 11.9 72.5 13.0 81.6 18.0



Table S9 Solid matrix absolute and corrected recoveries

Absolute Corrected

SPM Digested Solids SPM Digested Solids
Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Benzophenone-1 414 8.4 8.1 22 120.0 9.1 69.7 58.6
Benzophenone-2 343 2.8 11.1 0.8 1413 9.7 105.5 19.0
Benzophenone-3 - - - R - R R R
Benzophenone-4 17.5 2.8 7.6 1.8 726 5.5 47.0 9.9
Methylparaben 442 7.7 18.1 11.9 149.1 224 110.3 81.5
Ethylparaben 40.2 7.8 19.5 0.7 109.5 26.7 118.7 13.0
Propylparaben 49.5 4.1 16.0 0.6 200.4 14.6 153.6 30.8
Butylparaben 36.8 2.8 112 0.7 247.0 10.4 179.6 143
Bisphenol A 35.7 10.0 11.9 - 58.8 12.0 95.7 -
El 16.2 1.9 5.9 2.1 1153 8.5 106.6 28.0
E2 14.0 1.5 6.4 0.8 109.4 12.6 113.6 9.9
Sulfasalazine - - - , - - i, ;
Clarithromycin - - - - - - - -
Azithromycin 7.6 6.0 14.0 12.0 224 4.8 60.5 17.7
Trimethoprim 69.3 172 449 25 146.0 30.9 138.5 6.6
Sulfamethoxazole 36.1 2.9 24.4 2.4 62.7 2.3 74.4 5.8
Triclosan - - - R - R R R
Amoxicillin 229 18.7 26.3 252 - - - -
Metronidazole 8.0 1.6 5.6 0.3 121.2 18.4 103.1 6.9
Sulfadiazine 9.9 1.7 - - 151.6 19.3 166.0 36.4
Cefalexin - - - - - - - -
Ofloxacin 6.3 3.9 - - - - - -
Ciprofloxacin 9.3 3.7 0.9 1.0 - - - -
Tetracycline - - 12.5 - - - -
Danofloxacin - - 0.3 0.4 - - 5.6 0.7
Oxytetracycline - - - - - - - -
Chloramphenicol 26.3 23 17.2 3.5 1253 9.2 179.5 19.5
Penicillin G - - - - - - - -
Penicillin V 1.9 0.7 29.0 18.4 8.7 2.3 - -
Erythromycin - - - - - - - -
Prulifloxacin -0.8 -41.8 22.9 156.0 - -
Norfloxacin - - - - - - - -
Griseofulvin 17.8 3.1 6.6 12 82.0 10.1 60.6 9.5
Ketoconazole 8.5 1.7 -3.2 18.3 13.3 1.8 100.6 17.8
Valsartan - - - - - - - -
Irbesartan - - - - - - - -
Lisinopril 67.6 6.7 37.7 2.9 109.1 10.9 127.8 14.5
Ketoprofen 28.9 1.0 23.1 3.8 98.2 5.0 119.4 8.6
Ibuprofen 423 13.9 14.9 4.0 101.0 7.8 105.5 9.6
Naproxen 44.1 9.9 16.4 23 96.5 14.6 107.9 9.6
Diclofenac 419 12.3 42 1.7 88.3 13.9 40.8 14.6
Acetaminophen 14.8 3.6 3.9 0.5 129.8 25.8 57.7 10.8
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Absolute

Corrected

SPM Digested Solids SPM Digested Solids
Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Bezafibrate 323 25 16.4 22 98.0 8.7 1125 5.5
Atorvastatin - - - - - - - -
Gemfibrozil 75 3.9 2.9 0.3 - 263 1.6
Candesartan Cilexetil - - - - - - - -
Fexofenadine - - - - - - - -
Cetirizine - - - - - - - -
Sildenafil 35.6 22 26.2 1.5 110.9 6.4 116.7 49
Metformin - - - - - - - -
Gliclazide - - - - - - - -
Sitagliptin 42.0 3.7 30.0 3.8 79.4 7.9 99.2 8.1
Pholcodine 29.7 2.6 228 2.7 62.0 4.2 87.8 11.0
Atenolol 52.1 4.6 30.8 2.7 105.2 9.4 121.0 10.8
Metoprolol 57.7 2.1 36.6 1.6 95.1 3.9 99.7 4.9
Propranolol 427 5.6 20.9 48 103.3 8.4 91.5 14.0
Bisoprolol 38.1 5.9 26.6 3.8 125.8 9.9 126.1 8.6
Ranitidine 61.7 8.3 21.5 1.9 117.8 17.8 82.1 3.6
Cimetidine - - - - - - - -
lopromide - - - - - - - -
Buprenorphine 18.1 3.6 12.4 2.0 59.9 9.4 88.0 8.5
Ephedrine/pseudoephedrin
e 40.0 3.1 282 5.2 72.9 2.8 97.9 21.0
Norephedrine 37.2 3.9 27.0 5.6 64.0 5.1 92.6 18.9
Azathioprine - - - R - R R R
Methotrexate 482 1.5 16.9 2.6 87.1 2.2 59.3 8.7
Ifosfamide R R R R - R R R
Tamoxifen 15.9 9.5 0.3 0.0 118.7 49.7 112.7 7.0
Imatinib 9.0 2.1 10.5 2.4 39.9 8.4 65.3 10.8
Capecitabine 4.8 2.5 5.0 1.0 22.1 0.5 534 5.8
Bicalutamide 23.0 35 21.8 4.0 87.0 8.3 176.0 30.6
Ketamine 48.5 33 29.0 0.9 101.7 43 105.3 43
Norketamine 41.8 5.4 30.3 1.6 96.3 3.6 109.7 43
Venlafaxine 40.7 10.1 113 225 70.3 20.8 61.9 6.4
Desmethylvenlafaxine 58.2 5.2 33.9 3.8 104.3 5.6 96.9 10.3
Fluoxetine 282 1.6 9.4 2.7 104.1 0.9 1212 48.4
Norfluoxetine 34.7 6.0 7.4 0.9 1203 18.5 95.1 375
Sertraline 72.1 98.5 5.8 6.2 - - 101.9 14.8
Mirtazapine 33.0 2.0 18.5 23 89.2 4.6 98.2 9.9
Citalopram 46.4 2.5 30.4 5.1 105.3 17.7 112.7 37.3
Desmethylcitalopram 415 3.0 20.8 3.0 96.4 10.6 82.2 18.8
Paroxetine 183 2.5 15.8 3.4 83.5 6.1 103.0 15.6
Duloxetine 10.2 1.8 9.2 2.1 483 6.8 613 93
Amitriptyline 27.9 35 8.9 9.1 72.0 9.2 175.2 39.5
Nortriptyline 273 1.7 16.5 3.7 104.8 4.0 194.4 1.8
Norsertraline 22.0 32.0 19.2 12.2 39.7 2.7
Carbamazepine 30.7 1.9 10.8 0.9 98.7 33 94.5 13.9
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Absolute Corrected

SPM Digested Solids SPM Digested Solids
Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Carbamazepine 10,11-
epoxide - - - - - - - -
10,11-Dihydro -10-
hydroxycarbamazepine 31.6 3.5 11.5 0.6 101.6 8.3 100.1 2.8
Diltiazem - - - R - R R R
Verapamil 46.3 5.9 343 2.1 102.5 10.6 130.8 6.7
Temazepam 9.5 2.2 6.1 1.6 58.5 5.5 923 6.6
Oxazepam 0.5 N/A 1.4 0.7 115.0 115.1 155
Diazepam 24.4 4.0 173 24 82.2 6.8 99.3 1.7
Quetiapine 51.6 3.5 19.1 3.1 113.9 5.3 81.9 9.0
Risperidone 36.3 7.0 15.7 42 75.8 6.6 57.4 12.8
Donepezil 41.6 8.7 26.8 42 97.2 116 98.3 11.0
Memantine 20.0 1.6 19.6 3.7 36.6 9.2 714 10.6
Creatinine - - R R - R R R
Nicotine 50.1 7.8 45.6 4.0 92.7 12.5 165.4 24.4
Caffeine - - - , - - i, i,
Cotinine 10.9 1.5 4.1 1.7 102.7 2.8 112.1 11.6
1,7-dimethylxanthine - - - - - - - -
Morphine 27.1 3.8 158 6.3 137.0 28.6 114.0 30.9
Dihydromorphine 13.2 1.9 11.0 1.2 64.6 3.9 743 3.4
Normorphine 25.1 43 17.4 4.0 127.2 14.6 109.9 172
Methadone 46.3 24 29.2 0.7 95.5 3.8 102.8 32
EDDP 35.6 3.4 255 2.8 98.2 5.7 103.8 9.3
Codeine 58.7 8.3 30.2 1.9 116.5 25.7 1053 19.0
Norcodeine 39.1 53 24.0 1.9 77.9 5.6 87.8 10.8
Dihydrocodeine 445 4.4 27.8 2.1 91.1 5.6 101.0 10.4
Tramadol 47.1 3.0 30.7 2.1 80.8 3.6 87.7 6.1
N-desmethyltramadol 44.1 45 24.7 1.5 84.3 4.1 83.4 10.7
O-desmethyltramadol - - - R - R R R
Amphetamine 60.8 3.7 34.1 25 110.7 42 1183 8.7
Methamphetamine 53.4 2.1 33.8 1.8 1132 5.0 104.4 2.1
MDMA 45.0 2.5 28.1 1.3 96.0 2.6 105.6 1.9
MDA . . . . . . . .
Cocaine 52.0 23 32.8 1.6 99.2 3.7 104.7 2.9
Benzoylecgonine 544 4.4 35.7 1.9 100.4 3.9 1173 73
Anhydroecgoninemethylest
er - - - - - - - -
Cocaethylene 48.5 2.9 30.0 13 99.8 3.8 98.9 6.5
Mephedrone 233 32 15.9 15 61.9 33 99.4 4.1
MDPV 44.0 4.6 24.6 2.7 88.3 5.2 79.7 8.3
Heroin 277 1.8 17.9 22 98.7 4.9 91.7 6.5
6-acetylmorphine - - - - - - - -
Thiamethoxam 20.1 4.8 15.1 3.5 95.3 20.6 140.7 26.1
Imidacloprid 29.0 73 242 2.9 103.2 214 - -
Clothianidin 326 6.8 29.9 3.0 159.3 27.1 - -
Metazachlor 26.0 34 8.9 1.8 92.7 5.5 96.1 8.0
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Absolute Corrected

SPM Digested Solids SPM Digested Solids
Compound Rec (%) SD Rec (%) SD Rec (%) SD Rec (%) SD
Terbuthylazine 13.3 1.6 8.4 1.9 453 7.6 474 4.9
Methiocarb 223 1.6 12.6 1.1 104.3 5.5 117.5 3.7
Dichlofluanid - - 0.0 0.2 - - - -
Flufenacet 14.7 2.0 5.6 1.0 45.9 4.6 57.9 10.5
Oxadiazon 3.0 1.1 2.5 0.6 14.8 1.9 25.0 4.0
Chlorpyrifos 4.6 2.4 7.9 1.9 - - 86.1 20.0
Triallate 2.3 0.9 4.1 1.7 - - - -
Tylosin - - - - - - - -
Sulfapyridine 26.5 5.1 235 4.5 - - - -
Sarafloxacin 6.3 2.8 - - - - - -
Ceftiofur - - - - - - - -
Diazinon 0.5 0.3 1.1 0.5 145.8 4.5 80.8 9.3
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Table S10 Matrix suppression

Surface water Effluent Influent

Compound (%) SD (%) SD (%) SD
Benzophenone-1 0.6 2 2 4.5 30.6 0.1
Benzophenone-2 43.8 1.1 49.2 1.9 55.5 1
Benzophenone-3 5.1 1 7.7 33 20.7 1.1
Benzophenone-4 -1.2 9.4 23 6.8 425 1.7
Methylparaben 41.9 3.6 49.1 1.5 60.2 1.4
Ethylparaben 27.8 3.4 29.8 0.6 37 2.9
Propylparaben 21.7 43 21.6 2.1 37.3 4.2
Butylparaben 8 1.9 11 1.4 35.9 2.4
Bisphenol A 15 0.2 12.4 2.6 29.4 2.9
El 4.5 43 5 1.1 28.6 1.4
E2 8.3 8.1 8 5.9 31.8 0.9
EE2 -6.1 1.7 244 3.9 13.2 4.8
Sulfasalazine -105.8 9.9 81.7 3.1 -53.4 5.1
Clarithromycin 52 1.6 54.1 0.5 54 1.2
Azithromycin 72.7 0.6 73.9 1.9 68.8 3.9
Trimethoprim 38.2 0.8 51 2.7 49.1 4.5
Sulfamethoxazole 28.4 0.4 38.1 1.5 47.6 0.8
Triclosan -62.3 0.3 -100.9 3.1 99 4.8
Amoxicillin 99.8 0.7 93.9 0.7 99.0 0.7
Metronidazole 24.5 1.3 47.4 5.9 51.3 1.5
Sulfadiazine 37.1 1.1 64.6 1.8 71.1 1.1
Cefalexin 37.7 4.8 28.4 12.9 31.5 5.6
Ofloxacin 29.3 9.9 40.2 33 48.4 33
Ciprofloxacin 67.8 5.4 69.5 1.0 74.1 3.5
Tetracycline 6.5 1.3 27.3 0.9 36.7 9.0
Danofloxacin 70.2 5.7 73.7 2.7 81.3 3.8
Oxytetracycline 13.9 0.8 293 34 22.5 22.6
Chloramphenicol 334 2.4 39.3 1.2 45.7 33
Penicillin G 101.1 0.1 100.5 0.2 96.7 0.8
Penicillin V -15.4 10.8 -13.1 33.7 2.5 6.9
Erythromycin 36.5 11.2 -195.6 14.7 57.8 6.8
Prulifloxacin 107.9 1.9 87.4 18.7 44.9 26.5
Norfloxacin 52.7 3.9 62.2 3.1 61.5 19.3
Griseofulvin 4.3 0.5 9.9 2.0 17.3 4.4
Ketoconazole 90.4 4.2 44.6 0.1 38.0 3.0
Valsartan -139.2 2.6 -105.4 5.9 -77.4 5.7
Irbesartan 238 1.2 253 1.3 -14.3 0.2
Lisinopril -12.3 2.5 8.6 0.5 23.1 0
Ketoprofen 8.5 0.2 9.9 3.2 36.3 1.5
Ibuprofen -13.6 4.4 243 9.9 -15.6 5
Naproxen -13.2 1.6 -18.7 0.7 29.8 34.1
Diclofenac -127.3 0.8 -141.7 5.7 -104.5 22
Acetaminophen 27.8 1.9 50.6 0.6 222 19
Bezafibrate 24.5 10.8 -19.6 3.7 0.7 0.5
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Surface water Effluent Influent
Compound (%) SD (%) SD (%) SD
Atorvastatin -155.7 2.9 -160.3 1.4 -152.8 14.5
Gemfibrozil -70.3 20.5 -64.4 1.9 29.5 1.0
Candesartan Cilexetil 100.0 23.2 -108.3 37.4 -78.1 47.6
Fexofenadine 10.3 1.4 11.2 1.2 27.1 1.9
Cetirizine 16.9 3 18 0.1 30.5 0.4
Sildenafil 67.2 1.6 324 4.7 47.3 1.9
Metformin 44.8 1 47 1.2 63.3 0.6
Gliclazide 19 4.6 23.6 1.1 38.2 1.3
Sitagliptin 23.8 0.0 30.2 0.5 38.4 1.1
Pholcodine 11.4 2.3 45.5 0.6 90 1.4
Atenolol 22.3 1.1 48 0.7 59.7 1.6
Metoprolol 27.6 0.5 49.5 0.1 65.7 0.1
Propranolol 31.2 3.7 59 1.4 56.7 0.6
Bisoprolol 10.5 0.0 37.8 4.0 32.2 1.2
Ranitidine 18.2 4 35 0.8 56.8 1.1
Cimetidine 23.4 4.7 48.4 0.8 61.9 1.6
Iopromide 11.8 2.7 26.1 3.5 39.1 0
Buprenorphine 52.0 2.5 34.1 34 45.7 43
Ephedrine/pseudoephedrin
e 36.5 1.6 59.8 0.1 67.7 0.1
Norephedrine 18.2 2.6 38.4 1.2 41.3 1
Azathioprine 32.8 0.9 45 3.1 51.1 0.9
Methotrexate 43.2 1.8 52.3 0.2 51.1 1.1
Ifosfamide 26.1 1 46.7 0.7 55.9 0.8
Tamoxifen 93.2 1.3 14.6 53 30.3 3.2
Imatinib 93.3 1.1 86.4 1.5 88.1 0.1
Capecitabine 34 4.0 15.3 1.2 23.8 0.7
Bicalutamide 8.8 10.2 -22.8 1.8 -16.3 1.9
Ketamine 25.8 0.2 42.7 0.7 51.5 0.4
Norketamine 21.6 1.8 34.6 0.9 45.4 0.6
Venlafaxine 27.5 2.7 56.5 1 71.5 0.2
Desmethylvenlafaxine 29.9 0.6 59.1 0.6 65.1 4.7
Fluoxetine 75.1 4.7 84.9 0.7 53.9 1.3
Norfluoxetine 79.5 34 86.6 0.3 54.8 0.4
Sertraline 88.1 3 88.4 0.5 57.1 0.1
Mirtazapine 26 1.1 50.2 0.7 65.2 0.2
Citalopram 52 2.8 70.1 0.4 63.7 0.8
Desmethylcitalopram 40.6 3.1 65.6 0.1 54.5 0.7
Paroxetine 93.7 0.2 86.7 0.5 70.5 1.6
Duloxetine 90.5 0.7 83.4 0.2 60.2 3.9
Anmitriptyline 78.9 1.4 71.2 0.0 61.4 1.5
Nortriptyline 84.1 1.4 77.3 1.6 62.5 2.8
Norsertraline 98.5 0.3 84.2 1.8 52.9 1.5
Carbamazepine 61.4 2.5 46.6 0.5 61.4 0.4
Carbamazepine 10,11-
epoxide 18.3 1.7 32.2 0.5 41.3 1.8

36



Surface water Effluent Influent

Compound (%) SD (%) SD (%) SD
10,11-Dihydro -10-

hydroxycarbamazepine 20.3 1.6 33.2 0.2 37.3 0.2
Diltiazem 37.9 4.3 53.6 0.1 61.4 3.6
Verapamil 65.7 1.3 51.9 2.1 57.3 4.6
Temazepam 14.4 0.5 223 2 36 0.3
Oxazepam 7.2 0.8 9.6 1.5 21.8 3.0
Diazepam 14.2 1.4 20.2 2.7 25.0 3.0
Quetiapine 35 3.7 50.9 0.8 51.7 0.9
Risperidone 54.7 0.1 58.1 0.1 64.3 1.4
Donepezil 60.3 5.4 53.5 1.4 62.6 1.5
Memantine 38.1 3.1 51.3 2.4 60.8 1.3
Creatinine 69 0.4 75.2 0.1 77.2 0.6
Nicotine 1.2 3.2 5 2.2 47 1.6
Caffeine 222 32 534 8.5 17.1 34.5
Cotinine 33 2.1 55.6 1.4 67.3 0.9
1,7-dimethylxanthine 28.1 0.2 449 1.4 10.7 18.1
Morphine 30.1 3.8 47.3 2.3 69 33
Dihydromorphine 32.9 1.2 49.9 1.3 67.5 0.1
Normorphine 27.7 7.6 46.8 4.3 60.3 0.7
Methadone 32 3.8 48.4 0.8 45.2 0.3
EDDP 234 1.7 45.1 0.2 55.4 1
Codeine 25.9 3.9 53.7 0.5 59.8 1.3
Norcodeine 33.1 1.8 49.1 2.4 53.5 1.3
Dihydrocodeine 21.7 2.8 49.7 0.8 58 2.1
Tramadol 31.8 3.6 54.5 2.2 65.1 0
N-desmethyltramadol 30.2 0.3 55.6 0.5 80.4 0.2
O-desmethyltramadol 34.6 0.2 59.2 1.1 62.5 0.6
Amphetamine 23.6 1.6 36.5 1.2 50.2 0.4
Methamphetamine 23 1.9 441 1.6 67 0.2
MDMA 36.3 0.8 58.8 0 69.2 3.1
MDA 29.7 1 449 0.7 50.5 1.2
Cocaine 32.7 1.1 49.8 0.2 73.4 0.4
Benzoylecgonine 21.9 5.2 52 0.6 61.6 0.5
Anhydroecgoninemethyles

ter 12.5 0.3 28 1.6 48.4 0.8
Cocaethylene 31.6 1.4 51.8 1 64.3 0.2
Mephedrone 24.6 2.8 44.6 0.3 64.6 0.7
MDPV 22.7 1.1 42.1 0.2 85.6 0.7
Heroin 25 1.6 45.4 0.4 61.4 2.2
6-acetylmorphine 46 2.1 65.1 1.8 66.9 1.7
Thiamethoxam 37.4 2.3 70.7 0.0 75.0 0.0
Imidacloprid 2.3 11.6 33.7 13.0 37.2 8.3
Clothianidin 11.7 1.7 28.7 7.9 25.1 1.6
Metazachlor 14.8 0.8 33.9 1.7 354 0.1
Terbuthylazine 36.5 34 31.2 2.0 43.0 0.6
Methiocarb 25.4 5.6 25.2 2.0 27.7 1.7
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Surface water Effluent Influent
Compound (%) SD (%) SD (%) SD
Dichlofluanid 59.7 0.7 94.0 6.3 57.8 6.4
Flufenacet 22.1 0.4 27.3 2.0 36.3 1.1
Oxadiazon 41.8 9.7 19.8 1.6 28.9 2.2
Chlorpyrifos 87.5 5.8 32.8 6.7 -222.8 0.5
Triallate 84.5 1.8 59.4 4.7 -23.1 2.6
Tylosin 31.4 1.1 43.4 0.4 64.9 0.5
Sulfapyridine 26.0 1.4 46.5 2.9 52.5 0.4
Sarafloxacin 66.8 1.4 62.7 3.2 64.5 5.7
Ceftiofur 18.5 28.7 37.0 7.4 10.0 1.8
Diazinon 51.0 4.6 19.6 11.2 14.0 2.6



Table S11 Surface water data (ng L)

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Benzophenone-1 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Benzophenone-2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Benzophenone-3 21.3 21.5 21 19.2 20.8 21.7 19.7 18.1 17.1 16.4 16.3 15.8 18.7 18.4
Benzophenone-4 476.7 410.3 482 463.4 1339.1 1303.9 878.2 951.3 403 433.7 290.7 280.6 416.1 381.8
Methylparaben 7 6.1 143 11.4 4.2 43 7.4 7.6 6.4 7 6.2 5.9 5.2 5.5
Ethylparaben <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Propylparaben 53 4.5 4.9 3.8 3.2 3.1 3.5 4.9 3.6 3.2 2.5 2.7 3.5 3.7
Butylparaben <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Bisphenol A 75.6 39.6 38.1 27.4 56.5 55.2 22.4 259 15.2 15.2 50.4 46.9 39.8 24.7
El <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
E2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
EE2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sulfasalazine 49 63.3 58.2 54.9 66.6 57.3 46.9 57.6 54 54.8 47.1 29.6 62.2 48.5
Clarithromycin 115.9 121.3 105.9 98.9 140.1 146.1 105.8 113.5 943 93.6 47.4 48.3 98.4 98
Azithromycin 2.5 1 <MQL <MQL 5.4 5.2 <MQL 0.3 2.5 14.3 <MQL <MQL <MQL <MQL
Trimethoprim 22.8 233 23.8 21.8 30.8 25.7 27.8 28.1 259 31.2 15.7 15.2 36.3 342
Sulfamethoxazole 30 32.2 37.1 36.4 34.6 36 35.8 37.8 34.2 34 29.5 29.6 29 29.1
Triclosan <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Amoxicillin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Metronidazole <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 10.1 <MQL
Sulfadiazine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cefalexin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ofloxacin 112.8 <MQL 56.5 <MQL <MQL <MQL 45.4 <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ciprofloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tetracycline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Danofloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Oxytetracycline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Chloramphenicol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Penicillin G <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Penicillin V <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Erythromycin 2285 23804 20644  2080.1 2435.8 2385.3 2083.6  2048.9 2062.6 2059 1849.3 1912.7 2153.7 2274.1
Prulifloxacin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Norfloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Griseofulvin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ketoconazole 569 <MQL 444 <MQL <MQL 428 <MQL <MQL <MQL 419 <MQL <MQL <MQL <MQL
Valsartan <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Irbesartan 161.1 107.8 98 99.9 117.5 122.2 122.3 126.8 108.8 100.8 84.4 93.5 112.3 104.5
Lisinopril <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ketoprofen <MQL  <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ibuprofen 76 75.7 59.9 57.2 65 75.1 52.7 46.5 344 43.4 31.8 31.9 96 101.2
Naproxen 243.9 2353 216.8 193.5 250.2 230 211.9 221.3 249.3 234.8 154.1 179.1 337 332
Diclofenac 82.3 88.3 85.8 77.6 934 93.7 98.1 99.7 87.7 96.2 69.1 81.6 92.4 88.5
Acetaminophen 216 214.6 171.7 142.7 223.5 220.3 204.9 173.1 169.3 167.7 127 104.7 260 306
Bezafibrate 114.2 119.8 954 96.8 113.8 119.7 111.6 106.7 93.7 96.2 75.2 69.3 124.6 113.7
Atorvastatin 39.3 48.3 40.7 37.7 52.3 50 48.1 46.8 38.8 44 28.9 31.9 60.9 54.1
Gemfibrozil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Candesartan Cilexetil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Fexofenadine 165 240.6 227.1 239.3 225.3 201.6 273.9 253.5 201.8 224.1 135.5 180 225.7 133.7
Cetirizine 188.6 196.3 183.9 205.2 276.8 263.9 268.2 254.1 273.1 297.8 211.1 212.8 269.1 253.1
Sildenafil 2.1 1.1 3.9 33 3.7 3.8 1.9 2.1 2.3 43 <MQL 0.6 0.6 0.6
Metformin 3750.4 3877.1 3477.7 3526.4 3974.5 3974.5 3594.6 3623.8 3429 3360.8 2727.6 2864 4179.1 4140.1
Gliclazide 51.3 37 36.4 38.6 45 499 58.1 54.9 61.2 58.9 44 .8 44.7 39.5 42.4
Sitagliptin 170.4 157.2 112.8 153.6 153.3 152.6 150.1 143.8 149.3 142.8 115.3 123.4 128.6 142.2
Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Atenolol 61.7 58.2 49.1 50.4 65.3 60.2 533 51.3 48 46.7 32.8 37.5 71.7 68.4
Metoprolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B

Propranolol 233 224 17.9 19 27.8 25 22.9 213 21.3 20.6 15 13.7 19.4 18.8
Bisoprolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ranitidine 1357 161.6 1366 1403 1709 1761 1741  187.7 1378 1794 69.2 85.4 150.7 1693
Cimetidine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
lopromide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Buprenorphine <MQL 6.1 <MQL 6.5 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
fphed””e/pse“d"ephed”” 28.3 26.5 24.7 26.2 28.2 26.4 23.6 23.8 24.1 245 21.3 23.5 28.2 28.6
Norephedrine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imatinib <MQL <MQL <MQL <MQL <MQL <MQL <MQL 37 <MQL 396 <MQL <MQL <MQL <MQL
Capecitabine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Bicalutamide 58.9 60.1 58.9 59.5 59.9 61.6 59.9 60.7 59 62 56.5 59 59.2 57

Ketamine 12 11 11.2 12 14.9 14.8 14.2 14.6 14.1 14.5 7.1 8.1 8.2 8.3

Norketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Venlafaxine 87.6 91.7 82.4 83 104.5  100.6 91.7 92.5 93.7 92.1 58.4 57.9 81.8 78.8
Desmethylvenlafaxine 2389 2322 214 2268 2662 250 2464 2504 2454 2486 1827  186.6 2182 202

Fluoxetine 1.4 1.2 0.8 1.1 1.2 1.2 1.2 1.2 1.2 1.1 1.3 1.4 1.3 1.4

Norfluoxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sertraline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Mirtazapine 5.2 5 3.4 3.9 6.2 6.8 53 5.1 3.7 43 0.8 12 45 3.8

Citalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Desmethylcitalopram 11.9 14.7 9.2 9.1 19.9 19.4 15.9 12.5 11 10 <MQL <MQL 6.5 4.1

Paroxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Duloxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Amitriptyline 16.2 12.7 11.4 12.9 122 <MQL 104 <MQL 55 1.1 <MQL 45 <MQL  <MQL
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Nortriptyline <MQL 2.8 <MQL  <MQL 7.9 <MQL <MQL <MQL <MQL 126 <MQL <MQL <MQL <MQL
Norsertraline N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Carbamazepine 1623 1645 152 153 1847 1855 1746 1774 1687  168.1 1425 1447 1367 1312
g}j‘;}’;@’:“zepme 10,11- 32.7 334 32.8 314 36.6 36 32.1 34.7 31.1 332 243 23.5 25.1 26
}leo’dlr f) xly)ézyriz ;Zzoe;yine 4.1 45 2.9 3 8.3 8.5 7.8 8.2 6.9 8.2 43 3.1 5.2 4.5
Diltiazem 0 5.6 4.6 3.6 8.8 7.7 4 4.9 43 56  <MQL <MQL 2.7 1.1
Verapamil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Temazepam <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Oxazepam 3.9 0.9 2.1 1.1 1.2 0.9 2.9 1.6 2.3 3.2 1 1.9 1.7 3.5
Diazepam 6.2 55 6 6 5.9 6 5.9 6 5.6 6 5.8 6 8.1 8.5
Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Risperidone 5.1 1.3 0.3 0.2 <MQL <MQL <MQL <MQL <MQL 0.1 <MQL <MQL <MQL <MQL
Donepezil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Memantine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Creatinine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Nicotine 31.1 30.5 24.2 20.5 31.2 32.6 23.4 21.2 23.9 22.8 64.5 65.9 54 56.8
Caffeine 4292 4263 409.7 4082 4604 4672 3928 3837 375 3732 3092 2972 6207 6176
Cotinine 39.4 38.9 36.9 34.8 38.7 42.1 342 36.7 35.4 32.9 28.6 315 48.9 50
1,7-dimethylxanthine 10517 1089.2  902.7  900.6  1038.6 1033.8  883.8 864 7504 7242 5815 5811 12351 12928
Morphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methadone 43 3.7 2.8 2.4 4 4.1 35 3.5 3.1 3 1.6 1.8 2.5 23
EDDP 10.6 10.7 9.7 9.7 12.2 12.6 10.6 11.1 10.4 10 7.4 7.4 8.5 8.5
Codeine 96.7 83.6 80.8 72 100.4  100.2 91.5 87.1 76.3 77.9 51.2 53 119.9 1082
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydrocodeine 30.5 25 20.5 19.4 24.4 28.4 23.9 19.1 19.5 20.5 12.5 14 25.3 25.9
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Tramadol 3289 3238  291.6 301 370.9 3524 3442 323 352.1 3489 277 280.5 3123 2967
N-desmethyltramadol 251.5 259 2542 248 2919 2984 2657  272.6 2709 2731 2185 2221  222.1 2263
O-desmethyltramadol 3104 3052 2786 2733 3388 3475 3279 3192 3139 3164 2428 2354 277 271.8
Amphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methamphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDMA 3.6 3.6 2.7 2.5 3.7 3.6 4.6 5.1 8.2 8.5 2.3 2.2 5 45
MDA 11.7 9.3 11.1 11 9.1 9.1 12.4 9.8 9.1 9.8 8.1 9 9.7 10.3
Cocaine 5 5.1 3.4 3.6 7.1 7.8 5.7 6.2 42 42 2.3 2.4 5.7 5.8
Benzoylecgonine 54.9 55.9 42.3 41.3 43.3 45 47.4 48.5 44 45.9 25.1 26.3 57.5 59.6
‘:fhy droccgoninemethylest iy MQL <MQL <MQL <MQL  <MQL  <MQL  <MQL  <MQL <MQL <MQL <MQL <MQL <MQL
Cocaethylene <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Mephedrone <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDPV <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Heroin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Thiamethoxam <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imidacloprid 55.8 55 48.9 55.2 49.7 57.4 60.7 80.2 74 87.5 45.1 33.7 20.3 18.7
Clothianidin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Metazachlor <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 3.9 5
Terbuthylazine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methiocarb <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dichlofluanid N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flufenacet 224 22.5 22.6 223 22.2 22.6 22.4 22.7 22.9 23.4 25.6 26 29.6 28.4
Oxadiazon <MQL <MQL <MQL <MQL <MQL 13.6 <MQL <MQL <MQL 215 <MQL <MQL 155 <MQL
Chilorpyrifos <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Triallate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tylosin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sulfapyridine 121.9 101 100.5 93.9 1367 1315 1404 121 1732 1484 1438 1465 1191 1232
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Compound A B A B A B A B A B A B A B
Sarafloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ceftiofur <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 31.2 <MQL <MQL
Diazinon 6 6.1 6.1 6.2 6 6 5.9 59 6.2 7.4 6 6 6.5 59
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Table S12 Effluent data (ng L)

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Benzophenone-1 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Benzophenone-2 36.2 27.9 39.2 40.8 104.2 141.9 57.3 48.9 <MQL <MQL <MQL <MQL <MQL <MQL
Benzophenone-3 177.7 185.4 79.4 66.4 114.6 98.3 99.6 87.9 85.4 64.5 76.1 74.5 78.6 64.8
Benzophenone-4 2508.6  2695.1  2816.8 27753  6189.3  6422.8 12191.7 11422.4 3158 33574  1728.7 1747 1075.4 1058
Methylparaben 14.8 20.2 160.2 164.4 37.8 31.4 24 .4 26.5 12.5 19.4 21.6 27.3 16.6 15
Ethylparaben <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Propylparaben 23 20.7 54.9 56.8 24.8 32.3 30 25.5 18.1 19.2 36.4 38.2 35.8 33
Butylparaben <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Bisphenol A 633.8 680.1 493.2 495.8 593.7 611.3 249.9 243 66.7 57.8 857.8 926.1 373.1 347.5
El 4.1 7 1.4 5.5 8 7.4 5.2 6.8 6.4 53 10.2 7.4 4.9 8.8
E2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
EE2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sulfasalazine 281.6 307.9 219.1 2334 241.8 237.1 216.2 269.1 241.5 239.2 167.7 222.8 251.3 251.7
Clarithromycin 843.2 870.1 921.1 915.4 854.6 919.7 824.6 837 673.2 708.9 674.3 703.7 563.4 558.4
Azithromycin 120.2 137.1 138.3 103.6 136.8 114.4 161.6 163.9 145.4 150.4 12.2 19.5 59.9 58.5
Trimethoprim 194.2 192.6 165.9 186.7 161.4 172.6 180.7 175.9 162.2 172.5 225 230.3 112.7 125.4
Sulfamethoxazole 55.5 61.8 61.4 60.9 52.3 50.9 51.2 56.2 47.5 54.1 60.3 62.7 43 42.5
Triclosan 279.2 233.6 132.1 154.7 344.9 282.1 267.2 234.5 241.2 157.5 201.5 197.7 175.3 190.9
Amoxicillin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Metronidazole <MQL <MQL <MQL 27.5 40.8 42.5 45.8 47.8 36.9 <MQL 38.4 <MQL 33.7 27.5
Sulfadiazine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cefalexin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ofloxacin 241.3 124.1 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 79.3 <MQL 63.9 <MQL
Ciprofloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tetracycline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Danofloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Oxytetracycline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Chloramphenicol <MQL <MQL 200.3 <MQL <MQL 138.1 <MQL <MQL 146.1 <MQL 165 <MQL <MQL 139.9
Penicillin G N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Penicillin V <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Erythromycin 7087.1 68952 72398 73802 6739.1 69304 6278 6391.6  5945.6 59085 6752.1  6746.7 56022  5156.1
Prulifloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norfloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Griseofulvin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ketoconazole 82.2 65.2 65.3 67.6 57.5 64 66.3 <MQL <MQL <MQL 56.6 60.2 64.2 56
Valsartan 242.9 275.1 208.6 218.2 216.1 229.6 219.6 236.4 237.5 224.4 280.4 285.1 227.7 214.5
Irbesartan 311.5 315.6 307.1 316 280.2 323.7 293.1 291.8 284 298.7 286.8 285.1 223 213.8
Lisinopril 923 90.8 62.3 65.6 91.9 110.9 98.2 108.6 91.6 83.7 121.5 119 97.7 80.5
Ketoprofen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ibuprofen 1396 1448.6 786.5 844.8 897.8 925.6 792.3 834.1 648.2 644.8 1769.9  1655.6 828 937.1
Naproxen 17114 1853.1 11934 1201.8 1292.6  1381.1 14292 14408 12319 11929 1661 1787.3 1480.5 14773
Diclofenac 3353 387.8 367.4 3953 356.8 337.5 410 397.4 344.2 348.3 341 366.8 227 223.8
Acetaminophen 2482.2 24573 1634 1634 17712 17213 19334 1521.8  1022.8 935.5 22327 21454 21579 21205
Bezafibrate 669 704.1 587.6 619.5 603.8 565.3 625.4 589.6 537.4 547.1 660.2 690.2 442.6 442.2
Atorvastatin 224.3 236.2 171 167.2 169.6 167.3 169.6 195.3 129.3 143.1 159.3 178 155.7 154.5
Gemfibrozil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Candesartan Cilexetil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Fexofenadine 792.8 874.9 797.7 835.5 702.7 645.9 794.9 740.1 679.1 723.1 803.8 824.3 514.4 526.8
Cetirizine 799.1 839.7 911.2 916.6 1018.7 10557 11155 1088 1181.3  1176.1 13009  1336.5 957.7 1017.8
Sildenafil 11.2 9.8 42.5 40.1 46.6 42.8 27.4 27.2 23.1 22.7 20.3 21.1 12.9 9.9
Metformin 16251.2  14983.1 12922.6 13137.1 141533 14367.8 14889.9 14190.6 12829.4 12810.7 15067.1 13845.7 13416.8 13845.7
Gliclazide 88.8 79.6 77.8 81.5 94.3 91.9 93.2 98.1 83.5 83.4 80.4 84.6 72.2 70.7
Sitagliptin 446.5 432 471.8 399.9 422.7 403.5 499.3 475 443.1 519.1 489.1 571.6 324.6 281.4
Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Atenolol 346.9 350.7 314 298.9 346.4 306.4 364.6 367.1 289 309.3 371.9 370.5 303.7 265.6
Metoprolol 15 10.2 11 11.4 12.4 15.6 21 13 15.7 15.5 14.3 15.9 8.7 7.1
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Propranolol 103.5 1035 1034 1051 1082  110.7 1219  109.8 93.2 985 1117 1134 1115 98
Bisoprolol 14.8 146 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ranitidine 1277.1 12192 1336 12418 12278 10543 1206.6 11612 10953 9803 12839 11768 1053.7 968
Cimetidine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
lopromide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Buprenorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 57  <MQL
fphed””e/pse“d"ephed”” 1175 1093 1515 1426 1351 1327 1057 1087 1054 93.8 1227 1155 95.3 81.2
Norephedrine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imatinib <MQL 173 1889 <MQL 1503 <MQL 1438 1151 <MQL <MQL <MQL <MQL <MQL  75.1
Capecitabine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Bicalutamide 126 1244 1172 1165 1113 1209 122 1176 1143 1169 1146 1138 1014 1017
Ketamine 56.7 57.4 81.7 82 74.2 81.6 74.6 74.8 783 78.6 94.6 94.1 62.8 64
Norketamine 5 4.1 5.5 39 2.9 33 3 5.6 7.4 6.8 11.5 12.5 2.9 53
Venlafaxine 611.1 622 602 6243  563.1 5748 5974 5977  567.5 5841 2717 2764 3255 3154
Desmethylvenlafaxine 10402 10757 1063.6 10413  977.9  1065.1  1003.3 10723  981.5 10175 1030.6 1027.1  700.9 6373
Fluoxetine 37.6 48 45.1 51.9 43.7 44.5 50 53.5 39 47.3 42.8 39.8 56.7 46.1
Norfluoxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sertraline 12.7 16.3 11 11.1 13.4 15 17.7 14.5 11.2 12.9 11.3 12.3 11 12.7
Mirtazapine 41.7 43.9 40 43.4 39.5 42.5 45.6 412 39.6 42.7 41.1 45.5 36 35.8
Citalopram 337.1 3213 3012 3423 3389 340 3499 3248  307.1 3318 3149 3447 2697 2823
Desmethylcitalopram 121.6 1162 1047 1125 1257 1244 1276 1222 1164 1143 1363  142.8 104 106.7
Paroxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Duloxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Amitriptyline 61.3 65.3 63.4 55 52 45.8 52.2 46.5 50.5 47.5 57.8 62.3 46.9 39.9
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Nortriptyline 35.6 222 354 32,5 37.9 30.2 35 255 266 <MQL 276 38.9 33.1 21.1
Norsertraline N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Carbamazepine 649 663.5 6532 6648 6194 6335  672.6  653.7 658 6394 6523  653.9 473 489
g}j‘;}’;@’:“zepme 10,11- 1574  161.1 1643 1717 163 156.1 1524 1545 1649 1459 99.9 78.2 81.7 84.2
}leo’d’r f) xly)ézyr‘;; ;ZZZ})ine 46.3 45 24.3 22.6 27.6 29 47 48.2 48.4 523 66.3 65.2 39.5 43.5
Diltiazem 52.1 54.1 46.6 51.2 53.1 56 60.6 62.5 57.1 58.5 81.2 84.8 57.5 57.9
Verapamil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Temazepam 2.7 3.7 6.4 9.5 16.2 19.3 32.4 27.6 37.4 34.9 42.1 43.6 12.2 13.1
Oxazepam 16.7 22.3 16.6 17.9 17.7 16.6 17.3 18.7 17 22 19.7 24.1 7.4 8.7
Diazepam 14.2 14.2 119 <MQL 107 10.9 10.4 10.8 11.4 10.9 12.5 11.4 10.9 10.3
Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Risperidone 42 2.4 1.8 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Donepezil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Memantine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Creatinine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Nicotine 2141 2205 1372 1153 187.1 1819 187 1984  163.6 1597 2423 2493 1475 1703
Caffeine 30869 3187 24647 2453.1 28032 28147 30629 30702 24531 2540.8 37765 36835 28527  2895.6
Cotinine 2618 2752 1829 1974 210 2043 2204 2212 189 191.1  241.1 2389  189.5 1803
1,7-dimethylxanthine 8959.6 97174 72123 66328 76045  7577.8 78274 93786  7970.1 76759 11010.1 97442  7488.6  8130.5
Morphine 1713 1785 139 139 1072 1388 1459  151.8 1397 1284 1524 1555 1322  104.6
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methadone 21.8 20.4 20.5 23.1 22.5 23.9 24.8 23.8 21.2 23.4 22.5 23.1 19.8 18.8
EDDP 50.2 51.1 50 51.7 51.4 52.7 53.6 53.1 49.1 50.9 50.2 52.8 43.1 43.6
Codeine 5972 602.1 6062 5847  563.6  587.6 6237 6453 5392  509.1 702 5949 4854 4496
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydrocodeine 1382 1546  167.1 1424 1573 1733 161 170.8 1557 1412 1823 1813 1049 1264
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Tramadol 13704 1413.6 13548 13773 1322.1 1400.5 1400.8 13585 12894 13163 12132 12398 9165  858.9
N-desmethyltramadol 1026 1003.8 10544 11121 1072.1 10455 1059 1027 980.8 10108  917.8 9272  719.1 7022
O-desmethyltramadol 1474 14787 1388 1403.6 13708 14354  1429.8 14732 1309 13416 11838 1198.6  859.6  860.1
Amphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methamphetamine 10.4 10.4 8.5 8.6 8.3 8.8 8.4 7.8 8.8 8.9 9.7 10 9.5 9.3
MDMA 34.6 35.9 25.6 27.3 26.9 27.1 55.4 55 87.1 91.8 124.4 123 56 60.9
MDA 27.8 27.1 18.7 22.9 22.9 213 26 27.5 32.4 39.6 44.5 432 36.3 313
Cocaine 40.8 41.5 35.7 36.6 49.4 50.7 72.5 67.7 543 55.4 43.6 45.5 333 323
Benzoylecgonine 2237 2387 2064 2105 2412 2428 4138 4268 4069 4048 361 369.9 1619  168.1
‘:fhy droccgoninemethylest iy MQL <MQL <MQL <MQL  <MQL  <MQL  <MQL  <MQL <MQL <MQL <MQL <MQL <MQL
Cocaethylene 2.7 2.6 2.7 2.8 3.2 2.9 4.8 55 4.9 5 44 4 2.5 2.2
Mephedrone <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDPV <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Heroin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Thiamethoxam <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imidacloprid 4371 3495 2987  289.1 2675 243 403.8 362 4954 4605 5013 5483 94 102.9
Clothianidin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Metazachlor <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Terbuthylazine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methiocarb <MQL  <MQL 3 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dichlofluanid N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flufenacet 594  <MQL 607 <MQL  59.3 59.2 59.9 59.2 59.3 59.4 65.3 65.3 69.1 68.5
Oxadiazon <MQL 345 282 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 266  <MQL
Chilorpyrifos <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Triallate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tylosin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sulfapyridine 580.5 5409 7977 7862 5064 4985 5874 4979  662.1 5809 7224 5652 3444 3936
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Compound A B A B A B A B A B A B A B
Sarafloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ceftiofur <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 3217 264.9 123.3 154.4
Diazinon 11.8 13 13.6 11.6 11.9 11.5 12.1 11.6 11.7 11.7 11.5 11.8 12.6 11.8
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Table S13 Influent data (ng L)

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Benzophenone-1 589.6 557.7 856.8 805.5 27127 46753 463.7 454.4 230.3 246.9 542.7 518.4 320.9 3133
Benzophenone-2 906.5 812 2902.1  2825.6 65752  6622.6 903.3 818.9 252.2 242.8 155.7 152.8 327.9 316.5
Benzophenone-3 38653  3678.5 1422.5 1410.7 3100 29272 2007.7  1906.3 1268.2 12163 1622 1579.7  1367.7  1349.1
Benzophenone-4 8481.2  8567.9 15251 147419 45395.6 40824.6 25292  29646.3 7593 7452.2 34445  4625.1 5090.9  5036.7
Methylparaben 67479  6546.1 1092530' ! 135301' 117552 11919.2 19411.2 19587.8 5146.1 58272  4830.7 49442 38469 42253
Ethylparaben 2267 2564.3 1321.7  1390.4 1382 1278.9 82399 7629 1127.9 869.9 834.5 662.6 365 391.6
Propylparaben 4891 4904.7 126259 11980.2 3599.6 33248  7693.7 78723  2898.9 33523 34622 3379.7 32698 31324
Butylparaben 162.3 135 69.6 72.7 110.2 117.9 1440.7  1335.7 146.3 149.8 194.1 166.4 311.6 310.9
Bisphenol A 42439.1 40048.6 28356.2 25688.6 29291.6 30071.1 3741.6 3395.1 26503 29794 345229 37814.1 3066 1472.4
El 47.2 55.1 52.1 70.1 38.5 49.5 55.5 34 64.3 55.2 45.6 34.1 29 27.4
E2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
EE2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sulfasalazine 1183.7 10935 552.8 593 765.3 655.2 601.7 621.4 618.7 416.6 499.5 430.1 296.8 252.4
Clarithromycin 1438 1342 1370.7  1336.8 1904.9  1860.7 1522.5 1461.1 1064.6  1104.9 956.1 900.5 1119.7 11135
Azithromycin 1040 985.1 880.7 872.7 506.1 516.5 450.7 363.8 606.1 685.7 1081 1231.7 913 969.9
Trimethoprim 616.9 640.3 615.8 631.6 687.5 745.7 671.2 651.6 866.5 922.1 471.8 459.7 392.4 393.5
Sulfamethoxazole 237 243.7 139.1 139.3 139.3 134.4 122.5 141.9 134.2 128.8 60.8 54.6 43.5 54.7
Triclosan 21612 2068.2 21555 1862.8 27202  2935.1  2527.6 23355  2127.8 19351 44889  4040.8 1811.5 15573
Amoxicillin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Metronidazole 103.7 95.3 <MQL 65.3 123.5 126.9 <MQL <MQL 75.6 63.8 55.9 <MQL 67.6 80.4
Sulfadiazine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cefalexin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ofloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ciprofloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tetracycline <MQL <MQL <MQL 322 <MQL <MQL 181.1 <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Danofloxacin 1468.1 440.3 <MQL 138.7 24.1 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Oxytetracycline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Chloramphenicol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Penicillin G N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Penicillin V <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Erythromycin 16689.5 17722.8 15790.5 15730.6 15005.6 15297.1 13601.3 13215 11408.6 11267.2 12575.1 12710  9479.8  9788.1
Prulifloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norfloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Griseofulvin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ketoconazole 140.9 189.5 123 132.8 154.9 163.6 109 112.8 185.7 203.4 87.1 80.1 73.5 78
Valsartan 757.8 709.6 904.6 926.5 935.3 860.6 1422.5 14255 10234 745.1 929.6 739.6 301.3 287.6
Irbesartan 463.8 421.6 400.9 373.4 4253 414.1 479.9 452 366.6 378.5 365.2 336.8 235.4 216.3
Lisinopril 740 796.1 926.8 779.5 855.6 928 14972  1388.7 1081.7 1067.1 629.1 648.8 607.6 520.5
Ketoprofen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ibuprofen 26399.5 24884.9 23870.1 23627.8 22613 23234 16736.4 17266.5 16448.6 17357.3 17599.7 17175.6 90119 75427
Naproxen 19304 166943 161024 16331 17662.8 19573  17582.1 16855.7 16344.5 145284 9564.6 10533.1 11555.5 10708
Diclofenac 811.1 671.8 764.6 788.2 1081.2 10415 1691.3 16022  1092.4 898 991.1 707.3 338.4 347.6
Acetaminophen 497085. 488975. 440391. 429786. 470886. 473172. 453346. 455736. 423621. 420226. 247334. 240282. 236834. 232145.
7 2 2 3 8 4 9 9 8 2 8 2 3 7
Bezafibrate 2321.8 22869 23049 23694  2137.6 2180 2603.8 23979 23029  2296.1 1549.7  1528.1 1132.7  1123.8
Atorvastatin 1573.6  1852.7 1431 1556.5 16663  1429.8 19273  1854.6  1265.8 958.4 1371.6  1041.2 398.2 407.4
Gemfibrozil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Candesartan Cilexetil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Fexofenadine 802.8 1343.5 891.9 1370.5 167.4 160.4 223.1 219.9 1510.6 1591 24984 20252 685.1 680.3
Cetirizine 10469  1040.6 1099 11445 10135 11184 1204 1159.1 1310.1 1211.9 1084 1005.4 906.1 893.9
Sildenafil 3.7 8 125.2 134.5 18.8 21.4 17.4 18.3 15.1 20.8 6.8 6.5 4.2 5.6
Metformin 1458236. 138;118. 129;)59. 1221752. 1339968. 135542. 137;159. 1399755. 127100 120;63. R7468.7 836209 768847 732512
Gliclazide 118.4 124.4 120.4 125.4 203.5 211.7 195.6 191.2 106.5 113.7 102.9 105.8 94.5 96.3
Sitagliptin 628.8 594.2 547.4 5443 385.8 418.8 454 442.9 473.5 487.8 607 631.1 549.2 581.1
Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Atenolol 3302.6  3260.1 26585 < 2740.7 2768.2  2948.1  3040.6 29443 27572 28224  2196.1 1768.6  1454.6  1482.1

52



Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Compound A B A B A B A B A B A B A B
Metoprolol 29.9 273 285 32 39.4 40.3 42.9 45.1 43 37 30.5 235 16.6 132
Propranolol 203.9 205 185.5 2095 1957 2105  187.3 2023  205.1 202 1662 1431 1224  113.1
Bisoprolol 80 93.3 383 37.2 3 <MQL 143 6.4 43.6 384  <MQL <MQL 2.7 6.5
Ranitidine 16257 16158 19402  1408.6 14367 1626.1 15609 13587 20332 21082 15545 1163.1 1085.6 1113.1
Cimetidine 277.6 2884 1771 2312 1599 1321 2029 1881 1931 1779 1094  101.3 77.7 67.8
lopromide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Buprenorphine <MQL <MQL  41.1  <MQL 1029 <MQL <MQL <MQL 108.7 <MQL  38.1 32.3 162  <MQL
fphed””e/pse“d"ephed”” 944 920.1 9574 9744 8797 7683 6059 6087 6455  598.6 3479 3385 2923 2962
Norephedrine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imatinib 109 893  <MQL 624 94.4 113.4 89.7  <MQL 63 1153 <MQL <MQL <MQL <MQL
Capecitabine 7.2 13.3 8.6 8.1 6 3.5 3.9 3.7 10.9 11.8 5.4 55 <MQL <MQL
Bicalutamide 169.6 1787 1614 1584 1447 1524 1546 160 1546 1472 1428 1552 1397 1413
Ketamine 203.6  207.5 2492  260.6 1474 1574 1634 1642 2462 2186 89.9 85 66.3 67
Norketamine 3 53 13.5 13.4 10.9 9 15.3 16 23.5 22.7 18.9 15.9 1.6 1.3
Venlafaxine 5326 5214 4133 3977  641.1 7069 5889 5668 4673 5105 2813 251 3187 2758
Desmethylvenlafaxine 8703  867.3 821 853.5 7009  729.6  712.9 744 8543  770.6  753.1 7005 4395 457
Fluoxetine 54.2 53.2 46.8 45.1 57.6 543 57.9 46 66 69.4 523 52.3 44.5 44.6
Norfluoxetine 31.9 28.1 21.9 24.8 41.3 25.5 30.4 27.8 26.1 34.4 53.8 38.6 30.5 30.4
Sertraline 52.2 48.8 422 46.5 54.1 42.8 54.2 56 48.8 54.5 36.6 28.9 41.6 41
Mirtazapine 85.8 78.4 77.5 84.6 87.5 92.9 90.5 87.1 83.5 85.1 75.2 68.9 48.1 50.3
Citalopram 6859  691.5  566.1 5969  617.6 6546 6367 5732 5948  602.5 4439 4438 3498 3474
Desmethylcitalopram 2667 2683  178.6 194 279 280.7  307.5 2559 2166 2181 1699  156.1 1153  119.6
Paroxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Duloxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Amitriptyline 189 168.7 1398 1613 1969 2041 1439 1803 1613 1794 1316 133 1199  122.6
Nortriptyline 7.7 15 <MQL <MQL <MQL <MQL <MQL <MQL <MQL 13.3 11.9 10.5 <MQL 2.5
Norsertraline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 1578 <MQL <MQL
Carbamazepine 4429 4396 6402 6533  580.6  604.8 685 646.7 5478 5404 4262 4193 3347 3358
g‘;’;ﬁ’i’:“”’””e 10,11- 1321 1359 1022 1107 999 1022 1247 1311 108 1127 414 498 627 678
lIz)(/)dlr f) x’;ézyr ZZ ;ZZZ}H.W 94.4 99.6 91.7 1064 1478 1528 1863 1764 2575 255 143 142.2 90.1 88.7
Diltiazem 2783 2642 2504 2619 2615 2834 3082 2895 2872 2692 2374 2155 1196  120.1
Verapamil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Temazepam 2.7 1.2 2.4 53 12.3 13 25.6 16.8 21.9 17.3 10.6 4.1 <MQL  <MQL
Oxazepam 19.2 25.2 20.1 18.7 19.2 17.9 12,6 11.5 18.6 15.1 16.9 16.9 10.2 10.3
Diazepam <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Quetiapine 132 132.8 50.8 59 36.9 40 58.6 55.8 56.2 54.6 76.7 71.7 27.8 29.4
Risperidone 1.2 08 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Donepezil <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Memantine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Creatinine 134004 149532 141384 157666 157304 165614 162896 164165 143975 290325. 255190. 143501 143201 159747

9.9 6.2 3.2 9.8 2.9 7.6 33 7.4 45 8 3 1.7 2.5 2.1
Nicotine 41771 38252  3496.1  3530.1 3938.7 40749 42339 4177.1 3496.1 32123 31555 3076.1 18842  2179.4
Cafeine 1391854. 1383619. 1317782. 1263261. 1327545. 131853 144;)20. 1407777. 126;182. 1255819. 615 81597 793989 781541
Cotinine 3561.1  3563.9 33458 34264 3401.1 36379 36013  3504.8 3227.8 3262 25072 24183 14718 14674
1 7-dimethylxanthine 105989 1881964. 1685926. 1622623. 1797266. 1828908. 174136 1758229. 1643709. 173;)64. 040107 101 2800. 080022 923283
Morphine 15883 1530.5 14237 14837 14659 1531.7 16515 14948 1601.6 15482 10622 11286 772 842.6
Dihydromorphine 100.6 1183 1497 1773 156 1469 2008 1632 1108  131.8 1312 12938 72.5 82
Normorphine 1983 2428 2416 2304 179 2261 1922  251.6 2095 1942 1287  139.1 1028 71.5
Methadone 47.6 45.7 46.6 45.9 49.5 49.5 44.4 43.9 43.8 41.6 34.1 324 29.4 28.1
EDDP 75.9 75.5 68.5 75.9 70.4 722 78 79 63.7 63.6 53.4 50.7 39.9 40.8
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Codeine 26939 2721.7 29392 3023.7 30068 30539 27467 29348 2008.7 2961.6 21388 1991.6 14917 1372.6
Norcodeine 2139 1746  189.6 2288 1845 2201  201.6 1835 2046 1977 1477 1415 1297 1157
Dihydrocodeine 5588 5748 5135 5559 4925  505.7 480 4934 4529 4967 3955 3328  198.8 182
Tramadol 16423 16115 14344 16549 1360.6  1413.6  1409.1 1332 1222 1157  889.9  830.8 7483 7584
N-desmethyltramadol 14455 14236 12326 1357.8  1210.1 12574 14448 13221 10732 10922 7206  679.8  403.1 4082
O-desmethyltramadol 874.6 8168  1002.8  890.6  766.1  796.6 10058  916.6 10302 1065 8763 8148 6168  589.4
Amphetamine 557.9 5347 4755  502.1  517.6  593.8 5614  S511.1 6313  669.5 349 3793 2022 2173
Methamphetamine 20.4 19.8 9.3 11.1 11.2 11.4 14.4 15.3 10.6 11 18.7 17.8 11.7 11.6
MDMA 62.5 65.2 87.5 77.6 1269 1258 2577 2493 4535 455 2175 194.1 95.5 96.5
MDA <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 464 445 <MQL <MQL <MQL <MQL
Cocaine 7489 7165 704 712.1 10673 11316 11659 1098.8  917.8  891.8  367.5  331.5 3581 3523
Benzoylecgonine 19317 19757  1799.7 1761 24249 24368 34665 3491.1 31692 2981.7 12058 10739 6879 6912
‘:fhy droccgoninemethylest iy MQL <MQL <MQL <MQL  <MQL ~ <MQL  <MQL  <MQL <MQL <MQL <MQL <MQL <MQL
Cocaethylene 17.9 16.3 16.6 17.5 38 40.6 62 55 48.7 53.7 13.2 12.6 8.9 9.4
Mephedrone <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDPV <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Heroin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Thiamethoxam <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imidacloprid 4339 442 295.1 2519 3137 3441  481.6 4708 6243 6186 1949  204.7 18.8 53.9
Clothianidin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Metazachlor <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Terbuthylazine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methiocarb <MQL <MQL <MQL <MQL <MQL <MQL <MQL 3.1 <MQL 43 <MQL <MQL <MQL <MQL
Dichlofluanid 29088.8 31767.8 30499.7 32272.8 326269 329623 25104.3 248745 <MQL 24288.3 25926.8 25299.9 21788.1 <MQL
Flufenacet 47.8 471  <MQL <MQL  47.6 <MQL <MQL <MQL 492 49.1 80.9 81.7 60.5 58.9
Oxadiazon <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Chilorpyrifos N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Triallate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tylosin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sulfapyridine 1740.3 1871.8 1382.8 1487.1 1695.3 1408.8 1212.3 1358.4 1496 1464.3 1006.5 12554 680.2 694.1
Sarafloxacin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ceftiofur 256.9 208.2 309.7 398.4 484.5 471.8 582.5 616.9 285 621.7 661.9 524.2 <MQL <MQL
Diazinon 17.7 18.2 17.4 17.3 <MQL <MQL 17 17.1 17.2 19.3 17.3 17.7 17.2 16.9



Table S14 Solid particulate matter data (ng L)

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Compound A B A B A B A B A B A B A B
Benzophenone-1 11.9 13.3 8.8 8.5 47.7 36.2 12.4 16.9 8.4 11.1 3.8 4.4 5.5 4
Benzophenone-2 14.4 14.3 333 42.4 85.2 72.2 15.1 14.5 1.8 1.8 2.9 34 3.1 3.6
Benzophenone-3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Benzophenone-4 4.7 4.1 11.7 9.5 14.7 16.3 9 8.8 <MQL <MQL <MQL <MQL <MQL <MQL
Methylparaben 393 43 3159 3453 138.7 267.6 84.1 99.4 753 62.2 37.7 27.3 76 97.4
Ethylparaben 10.4 8.7 <MQL <MQL 6.1 91.1 16.7 31.2 <MQL <MQL 2.5 1.4 <MQL <MQL
Propylparaben 32 32.8 20.7 27.2 23.4 188.8 36.4 53.1 11.4 14.1 7 5.9 5.9 5.6
Butylparaben 6.6 9.6 2 2.1 16.2 11.6 137.4 262 79.1 18.3 5 4.1 5 5.6
Bisphenol A 3756.1 32099 19442 23124 24165 1949.7 264.1 229.7 1211.7 1647 106.7 106.6 101.7 118.8
El <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
E2 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
EE2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sulfasalazine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Clarithromycin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Azithromycin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Trimethoprim 17.4 16.3 20.5 19.5 20 18.1 40.9 16.9 10.4 12.5 10.5 10 10.9 9.9
Sulfamethoxazole <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Triclosan N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Amoxicillin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Metronidazole <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sulfadiazine 6 7.5 7.1 7.9 11.2 8.1 23.9 8.2 6.4 8.2 4.9 52 5.6 9.2
Cefalexin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Ofloxacin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Ciprofloxacin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Tetracycline N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Danofloxacin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Oxytetracycline N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Chloramphenicol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Penicillin G N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Penicillin V <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Erythromycin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Prulifloxacin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Norfloxacin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Griseofulvin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 1.4 <MQL <MQL
Ketoconazole 114.4 117 272.1 276.9 172.2 148 169.5 153.9 149.7 122.5 188.3 118.5 202.3 196.8
Valsartan N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Irbesartan N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Lisinopril 14.8 8.2 10.7 19 13.7 16.5 13.7 9.7 12.5 8.7 6.5 8.2 12.3 18.4
Ketoprofen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ibuprofen 50.4 48 50.2 48.3 69 70.3 45.4 44.9 39.1 44.6 29.4 31.1 12.9 15.8
Naproxen 49 55 50 48.6 82.9 88.7 61.7 74.9 32.7 40.4 36 38.6 27.2 38.5
Diclofenac <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Acetaminophen 29.2 27.9 9.7 8.4 50.6 37.2 13.9 22 13 13.8 56.6 99.4 5.3 59
Bezafibrate 2.7 2.9 4.6 2.9 4.2 4 4 4.4 1.4 1.8 2.5 2.5 0.9 1
Atorvastatin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Gemfibrozil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Candesartan Cilexetil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Fexofenadine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cetirizine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sildenafil 1 0.9 9.8 9.3 1.5 1.9 2.6 2.1 1.5 1.7 1 0.8 1.1 0.9
Metformin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Gliclazide N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sitagliptin 15.5 9.3 10.4 19.7 13.7 15.1 13.2 12.2 8.8 8.9 8.1 6.3 8.1 7.8
Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Atenolol 21 11.8 17 14 20.6 25.9 62.4 29.6 17 25.6 11.7 29 25.4 15.6
Metoprolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Propranolol 14.7 13.5 31.9 28.8 23.5 23.5 33.1 27.1 20.3 20.7 14.6 12.9 17.3 19.1
Bisoprolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ranitidine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cimetidine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
lopromide N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Buprenorphine 0.6 0.9 <MQL 0.8 <MQL <MQL <MQL 0.5 <MQL <MQL <MQL <MQL <MQL 0.3
fphed””e/pse“d"ephed”” 6.7 5.4 4.5 5 6 6.6 5 4.6 2.8 2.7 33 3.5 4 2.7
Norephedrine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Azathioprine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ifosfamide N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Tamoxifen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imatinib 42.9 40.1 73.8 72.5 71.4 78.3 37.3 28 31.6 31.5 422 33.2 39.5 44.6
Capecitabine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Bicalutamide 9.4 10.7 8.4 8.6 9.1 <MQL 7.9 7.1 <MQL <MQL 4 4.1 6.3 5.7
Ketamine 0.3 0.2 0.8 0.6 0.8 0.3 0.6 0.5 0.2 0.2 0.3 0.3 0.2 0.1
Norketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Venlafaxine 2.7 14.4 8 8.5 5.6 5.9 8.5 8.9 8.9 8.7 6.3 8.1 17.8 7.9
Desmethylvenlafaxine 2 1.4 24 2.7 24 2.3 4.1 3.7 5.5 43 2.6 2.7 2.2 1.8
Fluoxetine 170.7 69.8 46.9 48.8 31.4 28.1 27.8 30.2 27.6 28.5 21.8 21.7 29.2 29.1
Norfluoxetine 12.7 9.7 12.2 12.7 10.7 9.7 9.7 10.1 7 13.6 5.7 5.5 7.1 7.7
Sertraline 93.2 85.8 176.2 157.2 122 95.2 191.9 120.4 87.1 94.2 61.6 63.8 129.8 119.5
Mirtazapine 4.3 4.1 9.1 9.4 8.1 12.4 8.9 7.6 6.7 7.6 4 4 5.3 4.6
Citalopram 64.7 54.2 135.5 142.2 85.8 78.7 98.4 95.7 85.4 92 56.1 53.9 95.4 87.4
Desmethylcitalopram 21.1 18 45.9 47.6 30.4 27.8 35.1 39.2 333 34.7 20.9 20.5 37.3 32
Paroxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 1.8 <MQL <MQL <MQL
Duloxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Amitriptyline 85.2 73.8 156.5 175.4 112.5 110.4 144.9 134.9 104.5 105.6 87.8 120.4 103.9 103.1
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A B A B A B A B A B A B A B
Nortriptyline 6.2 6 15.9 16.7 10.9 10 10.4 8.7 8.1 8.8 6.9 9.3 10.9 10.1
Norsertraline 104.3 98.7 187 181.1 132.8 99.9 188.5 175.1 91.4 111.7 86 92.7 183.1 140.6
Carbamazepine 5.1 7.6 7 7.8 8.7 8.4 11.1 13.9 4.5 7.2 3.4 3.8 6.6 6.1
eC]j‘O”ZZ’:“Z@p ine 10,11- NA NA NA NA NA NA NA NA NA NA NA NA NA  NA
10,11-Dihydro -10- . <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
hydroxycarbamazepine

Diltiazem N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Verapamil 3 2.6 8.3 10.9 43 3.5 4.2 4.2 5.2 5 5.8 4.6 9.5 9.4
Temazepam <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Oxazepam N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Diazepam 0.7 <MQL <MQL <MQL <MQL <MQL 1.2 <MQL <MQL <MQL <MQL 0.8 <MQL <MQL
Quetiapine 4.9 4.5 33 3.1 1.2 1.4 2.6 3 7.1 3.8 1.6 1 1.6 1.2
Risperidone 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0 <MQL <MQL <MQL 0.2 <MQL
Donepezil <MQL <MQL <MQL <MQL <MQL <MQL 0.6 <MQL <MQL <MQL <MQL <MQL 1.1 <MQL
Memantine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Creatinine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Nicotine 29.3 31.9 29.7 30.1 80.1 59.5 122 80.8 441 63 35.1 46.2 17.4 21.7
Caffeine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cotinine 7.8 7.6 14.1 11.7 14.8 14 12.5 11.4 8.1 9.6 8.1 7.6 5.3 6.3
1,7-dimethylxanthine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Morphine 5.8 6.4 11.1 13.6 7.7 27.8 11.8 8.8 7.1 11.7 5.7 6 7.8 10.5
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methadone 1.4 1 2.1 2.2 2 2.5 2.2 2.1 1.3 1.4 0.9 0.9 1 1.1
EDDP 5 5 13.6 14.4 10.3 16.2 19.3 22 9 11 4.9 52 9.4 8.4
Codeine 19 17 28 27.7 28.1 27.2 34.8 29.4 22.9 25.7 17.2 15.6 16.3 16.7
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydrocodeine 2.6 2 4.6 3.6 3.8 3.6 5.1 4.5 3.6 4.9 2.4 2.6 2.4 2.4
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Compound A A B A B A B A B A B A B
Tramadol 3.8 3 4.6 4.2 43 4.6 5.9 5.2 3.1 34 2.8 2.8 2.6 2.2
N-desmethyltramadol 1.3 1 2.3 2.1 1.8 1.5 2.3 2 1.2 1.5 1.1 1 0.9 0.9
O-desmethyltramadol N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Amphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methamphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDMA 0.4 0.3 0.8 0.8 1 0.9 1.9 1.8 1.3 5.3 1.8 1.6 0.9 0.9
MDA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cocaine 53 5 6.3 6.1 10.1 10.1 13.9 12.7 4.4 5 5.1 4.8 4.3 3.9
Benzoylecgonine 1.5 1.4 1.1 1.1 2.9 2.7 3.9 3.7 0.9 1 2.1 2.4 0.7 0.5
‘:fhy droecgoninemethylest —\;n N4 N/A O NA 0 NA O NA 0 NA 0 O NA 0 NA  NA  NA  NA  NA  NA
Cocaethylene <MQL <MQL <MQL <MQL 0.2 0.2 0.8 0.9 0.1 0.4 0.4 0.3 <MQL <MQL
Mephedrone <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDPV <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Heroin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Thiamethoxam <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Imidacloprid <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Clothianidin <MQL <MQL 0.8 4.6 <MQL <MQL <MQL <MQL 1.3 0.2 <MQL  <MQL 2.6 1.7
Metazachlor <MQL 1.3 107  <MQL <MQL 4.5 <MQL <MQL <MQL 0.1 <MQL <MQL <MQL <MQL
Terbuthylazine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methiocarb 0.3 0.2 0.9 0.9 0.6 1.4 0.2 0.5 3.2 0.8 <MQL 0.1 0.9 1
Dichlofluanid N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flufenacet 4.1 4.1 45 <MQL 5 5.2 <MQL <MQL 4.1 36  <MQL <MQL 2.9 2.9
Oxadiazon <MQL <MQL <MQL <MQL <MQL <MQL 9.7 <MQL <MQL <MQL <MQL <MQL <MQL 8.9
Chlorpyrifos N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Triallate N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Tylosin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sulfapyridine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Compound A B A B A B A B A B A B A B
Sarafloxacin N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Ceftiofur N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Diazinon 4.5 148  <MQL 179  <MQL <MQL <MQL <MQL <MQL 7.5 126  <MQL <MQL <MQL
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Table S15 Digested solids data (ng g™!)

Day 1 Day 2 Day 3

Compound A B A B A B
Benzophenone-1 N/A N/A N/A N/A N/A N/A
Benzophenone-2 21.3 10.9 7.9 8.9 5.2 7.0
Benzophenone-3 N/A N/A N/A N/A N/A N/A
Benzophenone-4 <MQL <MQL <MQL <MQL <MQL <MQL
Methylparaben 617.3 4318  331.8  290.7 2152 2743
Ethylparaben <MQL <MQL <MQL <MQL <MQL <MQL
Propylparaben <MQL <MQL <MQL <MQL <MQL <MQL
Butylparaben <MQL <MQL <MQL <MQL <MQL <MQL
Bisphenol 4 49844 44799  4220.1  4200.5 40105 42983
El 40.5 47.0 39.0 40.0 43.8 38.9
E2 <MQL <MQL <MQL <MQL <MQL <MQL
EE2 N/A N/A N/A N/A N/A N/A
Sulfasalazine N/A N/A N/A N/A N/A N/A
Clarithromycin N/A N/A N/A N/A N/A N/A
Azithromycin 1.7 16.6 3.1 3.6 8.6 0.3
Trimethoprim 14.4 15.1 8.5 7.9 10.3 10.2
Sulfamethoxazole <MQL <MQL <MQL <MQL <MQL <MQL
Triclosan N/A N/A N/A N/A N/A N/A
Amoxicillin N/A N/A N/A N/A N/A N/A
Metronidazole <MQL <MQL <MQL <MQL <MQL <MQL
Sulfadiazine <MQL <MQL <MQL <MQL <MQL <MQL
Cefalexin N/A N/A N/A N/A N/A N/A
Ofloxacin N/A N/A N/A N/A N/A N/A
Ciprofloxacin N/A N/A N/A N/A N/A N/A
Tetracycline N/A N/A N/A N/A N/A N/A
Danofloxacin <MQL <MQL <MQL <MQL <MQL <MQL
Oxytetracycline N/A N/A N/A N/A N/A N/A
Chloramphenicol <MQL <MQL 359.4 368.8 328.7 453.6
Penicillin G N/A N/A N/A N/A N/A N/A
Penicillin V N/A N/A N/A N/A N/A N/A
Erythromycin N/A N/A N/A N/A N/A N/A
Prulifloxacin N/A N/A N/A N/A N/A N/A
Norfloxacin N/A N/A N/A N/A N/A N/A
Griseofulvin <MQL <MQL <MQL <MQL <MQL <MQL
Ketoconazole 11642  1234.1 602.8 860.5 867.4 847.0
Valsartan N/A N/A N/A N/A N/A N/A
Irbesartan N/A N/A N/A N/A N/A N/A
Lisinopril <MQL <MQL <MQL <MQL <MQL <MQL
Ketoprofen <MQL <MQL <MQL <MQL <MQL <MQL
Ibuprofen 2983 2660 1784 2309 2135 2038
Naproxen 114.1 110.0 100.6 111.9 101.4 112.2
Diclofenac 33.1 27.7 23.5 24.6 23.1 25.2
Acetaminophen <MQL <MQL <MQL <MQL <MQL <MQL
Bezafibrate 7.8 8.8 7.5 7.2 7.2 6.4
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Day 1 Day 2 Day 3

Compound A B A B A B
Atorvastatin N/A N/A N/A N/A N/A N/A
Gemfibrozil 1115.2 866.8 814.3 1025.1 709.4 566.6
Candesartan Cilexetil N/A N/A N/A N/A N/A N/A
Fexofenadine N/A N/A N/A N/A N/A N/A
Cetirizine N/A N/A N/A N/A N/A N/A
Sildenafil 20.8 19.5 22.6 21.3 20.6 20.2
Metformin N/A N/A N/A N/A N/A N/A
Gliclazide N/A N/A N/A N/A N/A N/A
Sitagliptin 29.3 26.9 30.3 29.1 25.9 24.2
Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL
Atenolol <MQL <MQL <MQL <MQL <MQL <MQL
Metoprolol <MQL <MQL <MQL <MQL <MQL <MQL
Propranolol 236.3 223.6 189.7 183.4 176.0 182.0
Bisoprolol <MQL <MQL <MQL <MQL <MQL <MQL
Ranitidine <MQL <MQL <MQL <MQL <MQL <MQL
Cimetidine N/A N/A N/A N/A N/A N/A
lopromide N/A N/A N/A N/A N/A N/A
Buprenorphine 18.7 4.6 13.8 12.1 13.2 16.9
Ephedrine/pseudoephedrin

e <MQL <MQL <MQL <MQL <MQL <MQL
Norephedrine <MQL <MQL <MQL <MQL <MQL <MQL
Azathioprine N/A N/A N/A N/A N/A N/A
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL
Ifosfamide N/A N/A N/A N/A N/A N/A
Tamoxifen <MQL <MQL <MQL <MQL <MQL <MQL
Imatinib 164.9 188.9 94.8 113.5 75.5 100.2
Capecitabine <MQL <MQL <MQL <MQL <MQL <MQL
Bicalutamide 71.5 54.1 40.4 53.7 44.5 36.1
Ketamine 3.6 3.4 2.3 2.5 2.8 2.1
Norketamine 1.1 1.2 0.6 0.7 0.7 0.7
Venlafaxine 1347 180.1 108.5  108.8 1058  120.0
Desmethylvenlafaxine 252 23.6 23.2 21.5 20.0 20.9
Fluoxetine 238.8 242.3 168.2 172.7 169.1 171.3
Norfluoxetine 133.7 123.1 77.2 73.8 68.0 72.4
Sertraline 677.1 653.4 527.3 514.2 506.6 512.8
Mirtazapine 80.5 78.0 60.7 60.6 60.4 74.3
Citalopram 897.2 879.1 746.2 723.6 737.7 714.0
Desmethylcitalopram 392.4 374.1 263.1 257.7 246.9 240.1
Paroxetine 5.4 6.8 0.4 0.4 <MQL <MQL
Duloxetine 25.9 25.0 16.6 13.8 11.1 12.8
Amitriptyline 546.3 513.1 453.9 458.2 415.5 4443
Nortriptyline 86.7 82.2 55.8 52.8 48.9 53.0
Norsertraline N/A N/A N/A N/A N/A N/A
Carbamazepine 137.2 132.2 113.8 110.4 109.1 109.3
Carbamazepine 10,11-

epoxide N/A N/A N/A N/A N/A N/A
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Day 1 Day 2 Day 3

Compound A B A B A B
10,11-Dihydro -10-

hydroxycarbamazepine <MQL <MQL <MQL <MQL <MQL <MQL
Diltiazem N/A N/A N/A N/A N/A N/A
Verapamil 60.6 58.5 46.8 45.8 46.2 48.6
Temazepam <MQL <MQL <MQL <MQL <MQL <MQL
Oxazepam <MQL <MQL <MQL <MQL <MQL <MQL
Diazepam 4.9 4.0 3.9 4.5 3.9 43
Quetiapine 18.4 18.0 13.9 13.9 13.1 26.7
Risperidone <MQL <MQL <MQL <MQL <MQL <MQL
Memantine <MQL <MQL <MQL <MQL <MQL <MQL
Donepezil 8.4 8.1 <MQL <MQL <MQL <MQL
Creatinine N/A N/A N/A N/A N/A N/A
Nicotine 305.7 262.8 208.3 203.6 191.6 190.8
Caffeine N/A N/A N/A N/A N/A N/A
Cotinine 49.6 43.0 39.3 37.1 36.7 35.0
1,7-dimethylxanthine N/A N/A N/A N/A N/A N/A
Morphine 104.5 108.5 <MQL <MQL 22.6 17.2
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL
Methadone 16.4 143 12.2 11.7 11.5 11.4
EDDP 75.8 62.4 25.5 24.2 17.3 24.4
Codeine 108.4 101.5 12.6 12.8 19.0 15.8
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL
Dihydrocodeine 30.8 29.2 23.0 22.1 226 21.0
Tramadol 50.1 37.7 31.6 32.2 29.3 26.4
N-desmethyltramadol 273 21.8 13.8 13.4 13.7 12.4
O-desmethyltramadol N/A N/A N/A N/A N/A N/A
Amphetamine <MQL <MQL <MQL <MQL <MQL <MQL
Methamphetamine <MQL <MQL <MQL <MQL <MQL <MQL
MDMA 7.8 7.1 5.0 5.7 5.6 5.4
MDA N/A N/A N/A N/A N/A N/A
Cocaine <MQL <MQL <MQL <MQL <MQL <MQL
Benzoylecgonine <MQL <MQL <MQL <MQL <MQL <MQL
Anhydroecgoninemethylest

er N/A N/A N/A N/A N/A N/A
Cocaethylene <MQL <MQL <MQL <MQL <MQL <MQL
Mephedrone <MQL <MQL <MQL <MQL <MQL <MQL
MDPV <MQL <MQL <MQL <MQL <MQL <MQL
Heroin <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine N/A N/A N/A N/A N/A N/A
Thiamethoxam <MQL <MQL <MQL <MQL <MQL <MQL
Imidacloprid <MQL <MQL <MQL <MQL <MQL <MQL
Clothianidin <MQL <MQL <MQL <MQL <MQL <MQL
Metazachlor <MQL <MQL <MQL <MQL <MQL <MQL
Terbuthylazine <MQL <MQL <MQL <MQL <MQL <MQL
Methiocarb <MQL 1.7 1.6 <MQL <MQL <MQL
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Day 1 Day 2 Day 3

Compound A B A B A B
Dichlofluanid N/A N/A N/A N/A N/A N/A
Flufenacet <MQL 15.4 14.7 <MQL 14.0 14.7
Oxadiazon <MQL <MQL <MQL <MQL <MQL <MQL
Chlorpyrifos <MQL <MQL 93.8 <MQL <MQL <MQL
Triallate <MQL <MQL <MQL <MQL <MQL <MQL
Tylosin N/A N/A N/A N/A N/A N/A
Sulfapyridine N/A N/A N/A N/A N/A N/A
Sarafloxacin <MQL <MQL <MQL <MQL <MQL <MQL
Ceftiofur <MQL <MQL <MQL <MQL <MQL <MQL
Diazinon 17.4 <MQL <MQL 10.8 <MQL <MQL
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