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Methods M1: Test protocol modifications in the imBSTwmr from the pre-validated marine

erBST.

The new test (imBSTwmr) was based on a previous intra-laboratory validated marine

environmentally relevant BST (erBST) !, but differed in following aspects to incorporate

recommendations from stakeholders and other studies: '™

Terminology: While the microbiome in the erBST and imBSTwmr aims to better represent
the samples environment, other BST conditions still do not represent the environment
well e.g. high test chemical concentrations and high incubation temperatures.
Consequently, the terminology “environmentally relevant” was replaced with
improved/new for the imBSTwmr.

Biodegradation measurement: To overcome potential biodegradation underestimations
in OECD 301B tests *° the inBSTmr monitored biodegradation with MRs in a
modified OECD 301F test.

TFF: In the imBSTwmr, the TFF protocol was optimized to incorporate an additional
filtrate pump to reduce membrane wall pressures. No backflushing was performed to
preserve membrane integrity.

Test chemicals: Due to equipment and licensing limitations at CROs, test chemicals were
not radiolabeled (*C) in the ring test. Higher test chemical concentrations were
employed in the new and revised MR test in comparison to the pre-validation study.! In
MR tests, chemical stock solutions were prepared with seawater instead of OECD
mineral medium to circumvent seawater dilution in the test vessel (of bacterial cell

concentrations and salinity).! However, it should be noted that the high salt
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concentrations in seawater can modify the solubility and related properties of some

organic chemicals.’

Test medium: Phosphate nutrient additions (OECD mineral medium solution a) in the
MR tests followed the OECD 301F protocol 8 and were 10 x higher than in the pre-
validation study which followed the OECD 306 recipe.!* The OECD guidelines do not
explain this difference, but the OECD 306 method probably requires less phosphate due
to the natural buffering capacity of seawater '° and lower test chemical concentrations
employed. To account for increased test chemical levels, more phosphate was added in
the MR tests. However, it should be noted that this alteration was expected to have little
or no effect as phosphate is added to excess in all OECD BSTs and no adverse effects

have been observed with increased phosphate levels in BSTs.!%!!
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Figure S1.

Figure S2.
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%

Locations of laboratories participating in the ring test.

Filtrate tank (overflow) Filtrate pump Filtrate

Seawaterin  Seawater Seawater Feed pump | Feed Filters
feed tank 10 pym filtered  raw Retentate TFF unit

Example tangential flow filtration setup to increase bacterial cell numbers in seawater.
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Figure S3. Correlation and linear regression between heterotrophic plate counts (measured using different
culture methods) and total cell concentrations (measured by flow cytometry) in seawater samples (S1, S2,
S3) where both measurement methods were conducted.

Note: For the following imBSTyr and mBSTur biodegradation plots, every 20™ data point was plotted for
CRO A, C, D, F, H, K, L, M (automatic recordings every 4- 7 hours) and every 3" data point for CRO I
(manual daily recordings on weekdays). For the OECD306cg biodegradation plots, individual
measurements of the sacrificial BOD bottles are plotted together with a line representing the arithmetic
mean.
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Figure S4. Biodegradation of sodium benzoate in the mBSTwmr and imBSTwmr. * For removed outlier, see
Figure S20. ** Biodegradation based on CO; production instead of O, consumption.
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Figure S5. Biodegradation of sodium benzoate in the OECD306¢g. * For removed outlier, see Figure S19.
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112 Figure S6. Biodegradation of tricthanolamine in the mBSTwr and imBSTwr. ** Biodegradation based on
113 CO; production instead of O> consumption.

S10



114
115

116

120
100
801
601"
401
207"
0_

.................................

..................................

..................................

120
100
801
401

0_

BO A rrrrrrrrreees ;

DT PURRURRRRRRIY VTR -

..................................

..................................

Biodegradation (% ThODyg3)

120
100
801
60 1
401
201

..................................

..................................

0 7 1421283542495663 0 7 1421283542495663 0 7 14 21 28 35 42 49 56 63

Time (Days)

Figure S7. Biodegradation of triethanolamine in the OECD306¢s. * For removed outlier, see Figure S19.
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118  Figure S8. Biodegradation of 4-nitrophenol in the mBSTwmr and imBSTwr. * For removed outlier, see
119  Figure S20. ** Biodegradation based on CO; production instead of O, consumption.
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Figure S9. Biodegradation of 4-nitrophenol in the OECD306¢g. * For removed outlier, see Figure S19.

S13



100
801 : : : : : :
60_ ........ ........................ ........ ........................ ................
404 : : : : : :

D0 -h . .......
04 . . abadaddabide
-20 1
-40 A
-60 -

0 20 40 60 80 100 120 O 20 40 60 80 100 120

Biodegradation (% ThODyg3)

0 20 40 60 80 100 120
Time (Days)

——imBST Replicate 1 —+-imBST Replicate 2 —~—imBST Replicate 3
——mBST Replicate 1 —+-mBST Replicate 2 —+— mBST Replicate 3

122
123 Figure S10. Biodegradation of anionic polyacrylamide in the mBSTwgr and imBSTyr.
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Figure S11. Biodegradation of anionic polyacrylamide in the OECD306¢s. * For removed outlier, see
Figure S19.
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Figure S12. Biodegradation of pentachlorophenol in mBSTmr and imBSTwur. ** Biodegradation based on
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Figure S13. Biodegradation of pentachlorophenol in the OECD306¢g. * For removed outlier, see Figure

S19.
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147  Figure S16. OECD306cp blank respiration over 60 days across CROs expressed in mg O, L' (a) and %
148  (b). Dotted horizontal line at 30% BOD (b) refers to blank threshold defined in test guideline OECD 306.°
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150  Figure S17. imBSTwmr and mBSTwmr blank respiration in closed manometric respirometer systems (a and
151 b) and oxygen replenishing manometric respirometer systems (¢ and d). Dotted horizontal line at
152 60 mg O, L' blank respiration and 28 days refers to blank threshold defined in test guideline OECD 301F.®
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Figure S18. Boxplots showing temperatures measured in mBSTyr and imBSTwmr test media after 120 day
incubation period across CROs. Green indicates 20 + 2°C range.
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pentachlorophenol.
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Table S1. Instruments and methods employed at the CROs for the mBSTwr, imBSTyr and OECD306¢s.

CRO> | A B C | D E | F | 6 | H I J K L M
mBSTwmr and imBSTwr
CES Columbus
Manometric WIW WIw WIw WTW WIw WIW c?ll;rigél WIw Inls\jl?(lzrrr(;e—m
respirometer OxiTop OxiTop OxiTop OxiTop IS OxiTop OxiTop aerobic OxiTop Oxymax
P Control Control Control P Control Control . Control ymn
respire- Respiro-
meter meter
OECD306cs
Removin, Filtration Sedimen-
emoving Filtration Filtration s Not Sedimen- Sedimen- Sedimen- (coarse cdime
coarse Filtration . . . tation and
. (11 pm) (10 pm) performed tation tation tation filter . .
particles siphoning
paper)
7 days 6 days
ageing 7 days 7 days 7 days 7 days v?zi?lf iso 10 days with
Agein with 3 6 days with with full with full with full with full aeration: with full aeration
gemng days full aeration; aeration; aeration; aeration aeration; eration, aeration; for 2h 15
conditions aeration; | 20°C; dark 20°C; 20°C; 18°C + 20°C; 1198%" 21°C; min;
20°C; dark dark 2°C; dark dark ’ dark 20°C;
dark dark dark
Days 0-14:
YSIDO; YSI
Days 21-28: Hach Winkler Oximeter | WTW Oxi Hach YSI WTW
DO (mg/L) YSI 58 Mettler HQ40d Titration model 1970i HQ30d Model 57 inoLab
Toledo LDO101 Method 5100 Oxi 7310
SevenGo pro
DO

—: test setup not conducted. DO: dissolved oxygen.
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175

Table S2. Instruments and methods employed at the CROs to characterize the seawater.

CRO > A B C D E F G H I J K L M
HM-25R, . Fisher WTW pH
. WTW  Orion Star Hlfll‘i‘gnaH | | DKK-TOA Pgéilzn SF.‘Sh:.’; . “L/Tg’v . Scientific Handylab Hach 340i, Orion Star
p Multi 350i Alll P Corpor- cientthe  Ino-abp Meter pH HQ30D PHM220 A221
mV . probe AP 115 730
ation 0503 lab pH
Total WTW
Mercury Alcohol Hach immersion Thermo Multi 3430, Alcohol
T (°C) Ml\ﬁltiT?;Oi YSI Pro 30 thermo- thermo- CDC401 sel;:izlrlls glass Scientific Testo 110 Hlé%célD WTW thermo-
meter meter probe thermo- Orion Star InoLab Oxi meter
meter 7310
. WTwW
ID-150 Hach YSI Fisher Multi 3430, HQ40d
DO HachHQ | YSI58 DO 7 Hach . Scientific B Hach Hach ’
(mg/L) 20d Meter YSI55 DO Iijima LDO101 sensions Oximeter Meter 2 HQ30d HQ30D WTW meter
Electronics probe 5100 » Inolab Oxi | LBODI10Ir
0503 S
z 7310
g WTW
= Multi 3430,
Mettler CM-31P, Fisher 9 WTW
Cgr:/il;c_ W_TW YSI Pro 30 Toledo DKK-TOA cgé(j:n Haf:h Not Scientific g CO\XJXO— Hach inoLgb YSI 3200
(mS/cm) Multi 3401 Sevep Corpor- probe sension5 measured Meter S meter HQ30D Terminal
Multi ation 0503 @ Level 3
< Tetracon
g 325 probe
@} WTwW
3 Multi 3430,
Mettler CM-31P, Hach Thermo- Fisher WTW WTW
Salinity WTW  YSIPro 30 Toledo DKK-TOA CDC401 chh balanpe Scientific Conducto- Hach 1n0L'ab v'SI 3200
(ppt) Multi 3401 Seven Corpor- b sensionS Satorius Meter N HQ30D Terminal
Multi ation probe MA35 0503 meter Level 3
Tetracon
325 probe
Serial
DEV extinction . . APHA Total . . .
HPC/mL nutrient marine np. Trypticase Marine Method viable Marine np. Trypticase PCA with np.
agar broth soy agar Agar 9215 count agar soy agar seawater
bottle test

DO: dissolved oxygen. HPC: heterotrophic plate counts. np: not performed. T: temperature.
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Table S3. Chemical and physical properties of reference chemicals. All data for APAM provided by
chemical supplier SNF. Information for other chemicals obtained from PhysProp *? , except for calculated
ThCO; and ThODnnanos values ? and chemical structures (obtained from ChemSpider ). All chemicals
except APAM purchased from Sigma Aldrich, St. Louis, USA.

Positive control:
Sodium benzoate

Variable degradation:

Triethanolamine

4-Nitrophenol

Anionic polyacrylamide

Negative control:
Pentachlorophenol

constant at 25°C
(atm-m®%mol)

1.09 x 107, est.

7.05 x 103, est.

4.15x 100, exp.

information not available

(SB) (TEA) (4NP) (APAM) (PCP)
CAS 532-32-1 102-71-6 100-02-7 25937-30-8 87-86-5
Formula C7H5NaOz CGH15N03 CeHsNOg [C3H5NO]m [C3H3N602]| CGH5C|50
Purity >99.0% 98% >=99% / 97%
5
" o=|\f —CH—CHy— ]| [ —CH—CH,— C |
Structure Q{ [ /g ] [ /l\. }
7 S, 7N W c cl
0 HO—/_'\—\ n o,
o OH H Cl OH
Mo'e(cé’/';ro‘l’;’e'gm 144.11 149.19 139.11 7.6 M Da 266.34
ili 5 0 6 0 4 0
Wat(z:nsglltj)blllty 5.56 x 1e())<pat 25°C, | 1.00x t())(pat 22°C, 1.16 x i())(pat 20°C, 100% 14 at 25°C, exp.
\apour pressure 3.67 x 10° at 25°C, | 3.59 x10° at 25°C, 9.79 x 10 at 20°C, . . . 1.10 x 10* at 25°C,
information not available
(mm Hg) est. exp. exp. exp.
Henry’s law

2.45 x 10°®, exp.

Log Kow -2.27, est. -1, exp. 1.19, exp. -2.34, exp. 5.12, exp.
ThODNH3 and
ThODnos 1.67 1.61 1.15 1.25 0.54
(mg O,/mg test 1.67 2.04 1.61 1.88 0.54
substance)
ThCO,
(mg CO,/mg test 2.14 1.77 1.90 information not available 0.99
substance)

est: estimated data. exp: experimental data.
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Table S4. Explanation on test chemical selection and assigned “correct” biodegradation classification to
compare the results of the standard OECD 306 test, the revised test and the new test. Note that these
assigned biodegradation classifications are not definitive as they are restricted by the quality and scope of
the evaluated data.'**

Assigned reference
biodegradation
classification

Previously reported biodegradation data and explanation on test chemical selection

Sodium benzoate
(SB);
rapidly
biodegradable
— non persistent

ECHA database: Readily biodegradable;*
Comber and Holt (2010) grouped SB in bin 1 (would normally pass a BST and enhanced BST);®
Positive control in BSTs OECD 301, 306, 310;48°

Triethanolamine
(TEA);
rapidly

biodegradable

— non persistent

ECHA database: Readily biodegradable;*”

Recommended by regulators for testing in ring test;

Variable degradation observed in BSTs ranging from 0-100%:

o Eide-Haugmo et al. (2012) found TEA to degrade 20% in 28 days in OECD 306 Closed Bottle test;®

o Unpublished results vary from under 20% to over 60% biodegradation after 28 days for OECD 306 Closed Bottle test
(Cefas, personal communication, 2016);

o Gerike and Fisher (1979) found TEA to degrade 91-100% in 28 days in Sturm test, 97% in 42 days in AFNOR test, 96%
in 19 days in precursor to OECD 301E test, 0-2% in 14 days in MIT]I test and 0-9% in 30 days in Closed Bottle test;*

4-nitrophenol
(4NP);
inherently
biodegradable
—non persistent

ECHA database: Inherently biodegradable;?°

Comber and Holt (2010) grouped 4NP in bin 2 (would normally fail a current BST, but pass an enhanced BST);*

Previously tested during intra-laboratory activated sludge and marine BST validation;%?

Variable degradation observed in BSTs ranging from 0-100%:

oNyholm and Kristensen (1987) found 4NP to degrade in OECD 306 Closed Bottle tests 38% in 28 days and 0-64% in 60
days; 4NP degraded in OECD 306 Shake Flask tests 35-54% in 28 days and 0-100% in 60 days (results from OECD 306
ring test 1984-85);222

oOtt et al. (2019) found 4NP to degrade 3-91% in 60 days in marine OECD 301B tests with varying cell concentrations;*

oMartin et al. (2017) found 4NP to degrade 84-91% in 60 days in activated sludge OECD 301B tests with varying cell
concentrations;*

o Gerike and Fisher (1979) found 4NP to degrade 90-98% in 28 days in Sturm test, 97% in 42 days in AFNOR test, 100% in
19 days in precursor to OECD 301E test, 1-3% in 14 days in MITI test and 0-60% in Closed Bottle test;°

Anionic
polyacrylamide
(APAM); no
reference
biodegradation
classification
assigned

No information available in ECHA database as polymers are exempt from REACH;*

Recommended by industry for testing in ring test: polyacrylamides (PAMs) are widely used in several industrial fields such
as for water treatment, agriculture and oil recovery;?

Previous research found PAM macromolecules resistant to microbial attack, requiring initial physical-chemical break-
down;ze,ﬂ

Unpublished biodegradability data shows no degradation for OECD 306 Closed Bottle test, marine BODIS test or Zahn
Wellens test (SNF, personal communication, 2018);

Variable degradation reported in unpublished imBSTygr-similar industry study with 100-fold increased bacterial cell
concentrations from seawater measuring O, consumption with MRs and 400 mg/L APAM (Equinor, personal
communication, 2016):

oStudy 1, April: over 20% biodegradation measured in 120 days;

o Study 2, November: no biodegradation detected in 90 days;

Due to a lack of peer-reviewed reference literature for APAM, it was not possible to assign a “correct” biodegradation
classification; consequently, APAM results in the ring test were discussed separately to data of SB, TEA, 4NP and PCP;

Pentachlorophenol
(PCP);
potentially
persistent

Not registered under REACH 2%, but the Finish Environment Institute (SYKE) database indicates potential persistence based

on BST results;*

Comber and Holt (2010) grouped PCP in bin 3 (should normally fail a BST and enhanced BST);®

Previously tested during intra-laboratory activated sludge and marine BST validation;%?

Variable degradation observed in different biodegradation test, depending on PCP concentration and adaptation:

oOtt et al. (2019) found radiolabeled PCP at 10 mg/L to not degrade (0-1%) in 60 days in marine OECD 301B tests with
varying cell concentrations;*

o Martin et al. (2017) found radiolabeled PCP at 10 mg/L to not degrade (0-1%) in 60 days in activated sludge OECD 301B
tests with varying cell concentrations;*

o Lapertot and Pulgarin (2006) found PCP to not degrade (0%) in 28 days in inherent test OECD 302B, but concluded that
this may have been the result of substrate inhibition;*

olngerslev et al. (1998) observed PCP degradation in shake flask simulation tests in unadapted systems only after long
acclimation phases (14-85 days in river water tests), but PCP degradation rates increased in adapted systems; no or little
degradation was observed at inhibitory PCP concentrations above 20 mg/L, but PCP degraded quickly (tso = 3-10 days) at
concentrations under 2.5 mg/L ;%

Toxicity 32 and low solubility concerns; however, PCP was most suitable negative control after screening 34 potential

compounds proposed from regulators and recommendations from previous report;6-3
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187  Table S5. Chemical and test strategy. Overview of the test setups and chemicals tested at each anonymised
188  CRO, labelled CRO A-M. The total number of each test method, per chemical, is included in the last row
189  of the table.

OECD306cs MBSTwmr imBSTwmr
CRO|o 8 & £ % 5| m @ & % % 5 o @ § % % O
< < <

A X X X X X X X X

B X X X X X X

C X+ X X X X X X X X X X X X X X X X X

D X X X X X X X X X X X X

E X i X X X X X

F X i X X X X X X X X X X X X X

G X i X X X X X

H X X X X X X X X X X X X X

| X X X X X X X X X X X X

J X i X X X X

K X i X X X X X X X X X X X X X X X

L X i X X X X X X X X X X X

M X X X X X X X X X X

Total: |9 9 9 9 8 7 9 8 6 7 4 9 9 9 6 7 4 9

190  B: blank. SB: sodium benzoate. TEA: triethanolamine. 4NP: 4-nitrophenol. APAM: anionic
191  polyacrylamide. PCP: pentachlorophenol.

192

193
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Table S6. Oxygen available in the OECD306¢g and closed system MR systems.

Assumptions

about 8.1 and 7.4 mg/l, respectively.” ?

—  “At 15°C and 20°C and 32 parts per thousand salinity (ocean water), the solubility of dissolved oxygen is

— OECD306c¢s: fill volume 300 mL, no headspace, incubation temperature 20°C;
—  mBSTur and imBSTwr: fill volume 250 mL, headspace 260 mL, incubation temperature 20°C;

—  For the imBSTmr and mBSTwg, calculations are only relevant for closed MR systems (OxiTop), as the other
MR systems (CES respirometer and Micro-Oxymax) replenish oxygen immediately after consumption;

—  Molecular mass O»: 32 g/mol; 21% O, in air; ideal gas at 20°C, 1 atm: 24.04 L/ mol;

OECD306cs:

mBSTwmr and imBSTwmr

O3 in liquid phase:
0.3 L x7.4mg0,/L=2.22mgO0,

O, in headspace: /

Total Ozin OECD306cs bottle:
2.22mg O+ 0mg O, =
2.22 mg O2

05 in liquid phase:
0.25L x 7.4 mg O/L =1.85 mg O,

O, in headspace:
Volume O, in headspace: 0.26 L x 0.21 =0.055 L Oy;
n(02) = 0.055 L O, +24.04 L/mol = 2.29 x 103 mol O,

m(02) =32 g/mol x 2.29 x 10° mol O, =7.33 x 102 g
=73.28 mg O,

Total Oz in imBSTwmr or mBSTwr bottle:
1.85 mg O, +73.28 mg O, =
75.13 mg O:

75.13 mg O, +2.22 mg O, =33.84
In this study, MR test setups provide at least 34-times more O» than the OECD306¢g test setup.
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Table S7. Raw and processed seawater characterization. CRO A and I used seawater collected and processed from the same source. All analysis
except TCC performed by CROs (methods see Table S2). Temperature measurement S1 does not always represent original seawater temperature.

Description CROA | CROB | CROC | CROD | CROE | CROF | CROG | CROH | CROI | CROJ | CROK | CROL | CROM
Collection date
1.06.1 03.1 05.1 1.05.17 © 23.05.1 04.1 2.06.17 | 24.04.17 | 14.03.1
OECD306es 01.06.17 | 09.03.17 30.05.17 | 01.05.17 i 23.05.17 | 06.04.17 02.06.17 04.17 03.17
Collection date
27.03.17 07.03.17 | 08.05.17 01.05.17 04.04.17 < 24.04.17 | 14.03.17 | 14.08.17
MR tests o
Depth (m) 6 3 nr. 10 2 10 50 nr. 6 10 nr. 60 0.5
H Q
e eTi| D1stance 40-50 45 67 300 100 250 5000 nr. A 100 . . 200
collection offshore (m)
Tightl
Water Clear Clear Clear Clear Clear Slig t y Clear Clear Clear Clear Clear Clear
appearance turbid
Date setup
OECD306c, 14.06.17 | 15.03.17 06.06.17 | 11.05.17 i 30.05.17 | 13.04.17 09.06.17 | 04.05.17 i 21.03.17
z:tt: setup MR 441 03.17 08.03.17 i 13.05.17 04.05.17 06.04.17 i 31.03.17 26.04.17 i 15.03.17 | 17.08.17
pH 8.0 7.8 8 8.1 7.9 7.40 8 7.70 8.2 7.8 8 7.9
T (°C) 10.4 24.9 18.7 178 192 9.0 220 156 12.0 10.4 14.9 28
DO (mg/L) 10.3 6.0 8 95 9.19 79 74 7.85 9.6 111 79 12.
o <
Raw Conductivity 240 44.1 453 443 46.7 45.0 np. 48.10 o 438 4538 533 427
seawater (mS/cm) 6
1) Salinity (ppt) 16.1 287 322 275 34.7 280 34.1 30.60 2 311 29.6 34.6 275
wn
3 Not
HPC x 10% mL 82 10 np. 0.92 0.48 0.5 2 45 np. 2 comtible np.
. 284 31+ 06+ 07+ 1% 754
S +
TCCx10YmL | 5.4+04 0.094 021 0.49 0.034 0.07 0.04 021
pH 8.7 8 7.80 6.76 8. 8
T (°C) 19.1 18.7 16.00 19.7 10.7 0.9
10 pm DO (mg'T) 8.8 8 . . 772 . 93 83 13.4
filtered | Conductivity 245 453 48.10 o 484 53.5 411
seawater for | (mS/cm) 6
mBSTye | Salinity (ppt) 16.7 322 30.60 2 303 34.4 263
wn
(52) HPCx 10/mL | % np. 0.39 0.2 2.1 0.65 4 np.
countable
487 24+ 16+ 2% 04+ 0.86+ 187+ 54+
S
TCEX10YmL 3¢ 037 0.12 0.0094 0.02 0.12 0.12 0.15
TFF pH 8.8 7.9 7.80 < 7.1 8 7.6
processed T (°C) 19.0 18.9 np. np. 16.10 ﬁ 8 19.8 12.6 6.0
seawater for | DO (mg/L) 85 8.1 723 o 9 85 114
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Description CROA | CROB | CROC | CROD | CROE | CROF | CROG | CROH | CROI | CROJ | CROK | CROL | CROM
imBSTyr Conductivity
24.4 45. 48. 48.1 . 4.
) (S/em) 5.7 8.00 8 53.6 6
Salinity (ppt) 16.6 332 30.60 313 34.6 274
4 Not
HPC x 10%/ mL 140 np. 0.19 037 49 coumble 20 np.
76+ 0374 245 3% 071+ 016+ 026+ 2%
.
TCCXT0YmL =1y 0.041 0.096 0.035 0.0036 0.0054 0.013 0.99
pH 8.00 8 7.9 73 8 8.2 8.2 8.3 78
T (°C) 19.80 19.6 20.0 203 19.0 19.7 18.6 212 19.7
AL DO (mg/L) 7.40 75 9.0 77 6.4 76 7.8 9 7.6
seawater for o
OECD306¢p | —onoucivity 44.1 49.0 46.1 44.6 np. 48.8 436 446 52.5
(S4) (mS/cm)
Salinity (ppt) 28.50 347 331 31.0 34.1 31.6 314 315 344
HPC x 10% mL 10 np. 68 0.012 0.06 03 np. 033 10

— test setup not conducted. HPC:

heterotrophic plate counts. nr: not recorded. np: not performed. T: temperature. TCC: total cell counts.
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213
214
215

Table S8. Effect of pretreatment on bacteria concentrations in OECD306¢cg and imBSTwmr. Coloring
indicates fold cell increase (green) and fold cell reduction (red) between treatment steps. CRO A and I used
the same seawater.

. Fold CRO | CRO | CRO | CRO [ CRO | CRO | CRO | CRO | CRO | CRO | CRO | CRO
est
change A/l B C D E F G H J K L M
OECD306cs | S1=>S4 | —— | 94 np. | —— | 141.7 | 0.2 0.3 0.7 np. 1.7 25 —_—
S1->S3 | 1404 | —— | 18.8 88 — | 42 — | 1189 | —— | 233 | 23.7 | 160.2
imBSTmr
S2>S3 | 1562 | —— | 14.8 148 | —— | 103 | —— | 1806 | —— | 19.1 14.1 | 221.8

—: test setup not conducted. S1: raw seawater. S2: 10 um filtered seawater. S3: 10 um filtered and TFF
treated seawater to increase bacteria concentrations 100-fold nominally. S4: seawater after OECD 306
pretreatment (filtered/sedimented and aged). np: analysis not performed.

Table S9. Chemical degradation of reference compounds in the three test systems in respect to CROs as
evaluated against two regulatory persistence thresholds. Cursive brackets state the number of CROs out of
all CROs where the reference compound degraded in at least 2/3 replicates to pass the stated persistence
criteria and classify as non-persistent.

Current test: OECD306cs Revised test: mBSTwmr New test: imBSTmvr
Not persistent Not persistent Not persistent Not persistent Not persistent Not persistent
under under under under under under
OSPAR ? REACH® OSPAR ? REACH® OSPAR ? REACH®
SB 100% (9/9) | 100% (7/7) | 100%  (8/8) | 100% (8/8) | 100%  (9/9) | 100% (9/9)
TEA 0% 09) | 14% (1/7) | 0% 0/6) | 17% (1/6) | 33% (2/6) | 50% (3/6)
4NP 11% (1/9) 0% (/7)) 0% (0/7) 0% (0/7)| 0% 0/7) | 14%  (1/7)
APAM | 25% (2/8) 0%  (0/7) 0% (0/4) 0% (0/4) | 0% (0/3) 0% (0/3)
PCP 33%  (2/6) 0% (04) | 0% (0/8) 0% (0/8) | 0% (0/8) 0% (0/8)

*OSPAR: Biodegradation > 20% over 28 days = non-persistent; biodegradation < 20% over 28 days =
persistent **
®REACH: Biodegradation > 60% over 60 days = non-persistent; biodegradation < 60% over 60 days =

potentially persisten

t35

S31




216
217
218
219
220

221
222

223
224
225
226
227

228
229

Table S10. Overview of sodium benzoate (SB) degradation in the three test systems based on replicates.
The mean biodegradation values recorded on day 28, 60 and 120 are stated. Lag phase (t.), time to reach
50% degradation (tso) and dtso (tso-tL) were only determined for the mBSTwmr and imBSTwur tests. Cursive
values state the number of SB replicates out of all performed SB replicates, which were used to calculate

the respective benchmark criteria.

OECD306cB MBSTwmr imBSTwmr
Mean + SD R Mean £+ SD R Mean + SD R

Day 28 73 +15% 27127 73 +£14% 22/22 77 9% 26/26
Day 60 82 +15% 21/21 77 £15% 22/22 80 +9% 26/26
Day 120 ND 76 +20% 22/22 81 +16% 26/26
LB ND 4 +3d 22/22 2 x1d 26/26
tso ND 7 +4d 22/22 4 +2d 26/26
dtso ND 3 +3d 22/22 2 +1d 26/26

ND: not defined. R: replicate numbers. SD: standard deviation.

Table S11. Overview of triethanolamine (TEA) degradation in the three test systems in respect to
replicates. The mean biodegradation values recorded on day 28, 60 and 120 are stated. Lag phase (t.),

time to reach 50% degradation (tso) and dtso (tso-tL) were only determined for the mBSTwmr and imBSTwr
tests. Cursive values state the number of TEA replicates out of all performed TEA replicates, which were
used to calculate the respective benchmark criteria.

OECD306cs mBSTmr imBSTwmr
Mean + SD R Mean + SD R Mean £+ SD R

Day 28 6 £7% 27/27 4 +£6% 18/18 20 +£24% 18/18
Day 60 28 +33% 20/20 24 +£25% 18/18 51 +£28% 18/18
Day 120 ND 43 £31% 18/18 61 +£24% 18/18
tL ND 42 +19d 14/18 32 +£20d 17/18
tso ND 82 +£30d 7/18 50 +£26d 16/18
dtso ND 30 £21d 7/18 21 +17d 16/18

ND: not defined. R: replicate numbers. SD

: standard deviation.
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Table S12. Overview of 4-nitrophenol (4NP) degradation in the three test systems in respect to replicates.
The mean biodegradation values recorded on day 28, 60 and 120 are stated. Lag phase (t_), time to reach
50% degradation (tso) and dtso (tso-tL) were only determined for the mBSTwmr and imBSTwur tests. Cursive
values state the number of 4NP replicates out of all performed 4NP replicates, which were used to calculate
the respective benchmark criteria.

OECD306cB MBSTwmr imBSTwmr
Mean + SD R Mean £+ SD R Mean + SD R

Day 28 3 +4% 27127 0 £1% 20/20 6 +18% 20/20
Day 60 8 +12% 21/21 4 +13% 20/20 21 +30% 20/20
Day 120 ND 5 +13% 20/20 38 +36% 20/20
LB ND 73 £38d 3/20 53 +25d 11/20
tso ND 39 d 1/20 56 +23d 10/20
dtso ND 3 d 1/20 6 +3d 10/20

ND: not defined. R: replicate numbers. SD: standard deviation.

Table S13. Overview of anionic polyacrylamide (APAM) degradation in the three test systems in respect
to replicates. The mean biodegradation values recorded on day 28, 60 and 120 are stated. Lag phase (tL),
time to reach 50% degradation (tso) and dtso (tso-tL) were only determined for the mBSTwmr and imBSTwmr
tests. Cursive values state the number of APAM replicates out of all performed APAM replicates, which
were used to calculate the respective benchmark criteria.

OECD306cs mBSTmr imBSTwmr
Mean + SD R Mean + SD R Mean £+ SD R

Day 28 9 +13% 24/24 0 £0% 12/12 3 £4% 10/10
Day 60 10 £11% 21721 0 +1% 12/12 6 £6% 10/10
Day 120 ND 2 £2% 12/12 8 8% 10/10
tL ND ND 0/12 62 +30d 5/10

tso ND ND 0/12 ND 0/10
dtso ND ND 0/12 ND 0/10

ND: not defined. R: replicate numbers. SD

: standard deviation.
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Table S14. Overview of pentachlorophenol (PCP) degradation in the three test systems in respect to
replicates. The mean biodegradation values recorded on day 28, 60 and 120 are stated. Lag phase (t.), time
to reach 50% degradation (tso) and dtso (tso-t.) were only determined for the mBSTwur and imBSTwr tests.
Cursive values state the number of PCP replicates out of all performed PCP replicates, which were used to
calculate the respective benchmark criteria.

OECD306cs mBSTmr imBSTmr
Mean + SD R Mean + SD R Mean + SD R

Day 28 1 £2% 18/18 0 0% 24/24 1 £4% 24/24
Day 60 13 +£18% 12/12 0 0% 24/24 3 8% 24/24
Day 120 ND 0 £0% 24/24 6 +£14% 24/24
tL ND ND 0/24 35 +£29d 6/24

ts0 ND ND 0/24 ND 0/24
dtso ND ND 0/24 ND 0/24

ND: not defined. R: replicate number. SD: standard deviation.

Table S15. Chemical degradation of reference compounds in the three test systems in respect to replicates
as evaluated against two regulatory persistence thresholds. Cursive brackets state the number of replicates
out of all replicates where the reference compound degraded to pass the stated persistence criteria and
classify as non-persistent.

Current test: OECD306cs Revised test: mBSTwmr New test: imBSTwmr
Not persistent Not persistent Not persistent Not persistent Not persistent Not persistent
under under under under under under

OSPAR @ REACH® OSPAR REACH © OSPAR @ REACH®
SB 100% 27/27 | 100% 21/21 | 100% 22/22 | 95% 21/22 | 100% 26/26 | 100% 26/26
TEA 4% 126 | 11%  2/19 0% 0/18 | 11% 2/18 | 33%  6/18 | 50%  9/18
ANP 7% 2127 0% 0/21 0% 0/21 0% 0/21 | 10%  2/20 | 15%  3/20
APAM | 25%  6/24 0% 0/21 0% 0/12 0% 0/12 0% 0/10 0% 0/10
PCP 39% 7/18 0% 0/12 0% 0/24 0% 0/24 4% 1/24 0% 0/24

*OSPAR: Biodegradation > 20% over 28 days = non-persistent; biodegradation < 20% over 28 days =
persistent >

"REACH: Biodegradation > 60% over 60 days = non-persistent; biodegradation < 60% over 60 days =
potentially persistent *°
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Table S16. Test variation per chemical across tests described by the coefficient of variation.

Current test: OECD306¢cs Revised test: mBSTwmr New test: imBSTwmr

SB 5% 11% 9%

TEA 55% 51% 25%

4NP 75% 69% 50%
APAM 57% 57% 36%
PCP 52% 21% 56%
Mean 49% 42% 35%
Mean excl. PCP 48% 47% 30%
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