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A case study was used to test the alternative mixture risk assessment approach proposed in the manuscript. This case study considers a formulation with two herbicides (Flufenacet (FFA) + Diflufenican (DFF) SC 560, 280+280). The maximum application rate of the formulation is 0.5 L/ha and the product density is 1.224 g/cm³. Toxicity endpoints are given in Table 1. Corresponding exposure data is given in Table 2 and Table 3. Calculated Proportional Risk Quotients (PRQs) are, as an example based on FOCUS step 3 PECs, given in Table 4. As the mode of action in non-target organisms is unknown for both substances, the calculated mixture toxicity in the manuscript is based on Concentration Addition (CA) which is considered conservative. 

Table 1: Toxicity data for the case study FFA+DFF.
	Endpoint
	FFA ECx
[mg a.s./L]
	DFF ECx
[mg a.s./L]
	Product toxicity
[mg product/L]
	Product toxicity (a.s. based) 
[mg a.s./L]
	AF (according to aquatic guidance by EFSA)

	Fish (acute)
	2.13
	> 0.0985
	33.8
	15.46
	100

	Daphnids (acute)
	30.9
	> 0.042
	100
	45.8
	100

	Algae (chronic)
	0.0031
	0.0006
	0.00357
	0.001633
	10

	Lemna (chronic)
	0.0318
	0.039
	0.0388
	0.01775
	10




Table 2: FOCUS surface water PECs (in mg a.s./L) for Flufenacet with an application rate of 140 g/ha. 
	Scenario for European Central Zone
	FOCUS step 3
	FOCUS step 4 (5m buffer)
	FOCUS step 4 (10m buffer)
	FOCUS step 4 (20m buffer)
	FOCUS step 4 (10m buffer + 10m veg. strip)
	FOCUS step 4 (20m buffer + 20m veg. strip)

	D3, ditch
	0.000885
	0.000240
	0.000127
	0.000066
	0.000127
	0.000066

	D4, pond
	0.000770
	0.000769
	0.000766
	0.000765
	0.000766
	0.000765

	D4, stream
	0.000845
	0.000845
	0.000845
	0.000845
	0.000845
	0.000845

	D5, pond
	0.000811
	0.000810
	0.000808
	0.000807
	0.000808
	0.000807

	D5, stream
	0.000890
	0.000890
	0.000890
	0.000890
	0.000890
	0.000890

	R1, pond
	0.000082
	0.000080
	0.000076
	0.000073
	0.000037
	0.000020

	R1, stream
	0.003018
	0.003018
	0.003018
	0.003018
	0.001348
	0.000704

	R3, stream
	0.003713
	0.003713
	0.003713
	0.003713
	0.001670
	0.000875

	R4, stream
	0.002064
	0.002064
	0.002064
	0.002064
	0.000933
	0.000488



Table 3: FOCUS surface water PECs (in mg a.s./L) for Diflufenican with an application rate of 140 g/ha. 
	Scenario for European Central Zone
	FOCUS step 3
	FOCUS step 4 (5m buffer)
	FOCUS step 4 (10m buffer)
	FOCUS step 4 (20m buffer)
	FOCUS step 4 (10m buffer + 10m veg. strip)
	FOCUS step 4 (20m buffer + 20m veg. strip)

	D3, ditch
	0.000880
	0.000238
	0.000127
	0.000066
	0.000127
	0.000066

	D4, pond
	0.000033
	0.000031
	0.000029
	0.000027
	0.000029
	0.000027

	D4, stream
	0.000764
	0.000279
	0.000148
	0.000111
	0.000148
	0.000111

	D5, pond
	0.000031
	0.000027
	0.000019
	0.000013
	0.000019
	0.000013

	D5, stream
	0.000824
	0.000301
	0.000159
	0.000083
	0.000159
	0.000083

	R1, pond
	0.000074
	0.000072
	0.000068
	0.000066
	0.000033
	0.000018

	R1, stream
	0.000581
	0.000378
	0.000378
	0.000378
	0.000169
	0.000088

	R3, stream
	0.000815
	0.000384
	0.000384
	0.000384
	0.000173
	0.000090

	R4, stream
	0.000576
	0.000545
	0.000545
	0.000545
	0.000246
	0.000128



Table 4: Proportional risk quotients (PRQs) for the case study FFA+DFF calculated from RQs based on FOCUS step 3 PECs. PRQs indicating scenario-specific risk drivers (i.e. PRQ<10% or PRQ>90%) are marked bold.
	Species
	RAC [mg a.s./L]
	Scenario
	RQFFA
	RQDFF
	RQmix
	PRQ

	Fish
	FFA:
0.0213
 
DFF:
0.000985
	D3, ditch
	0.0415
	0.8935
	0.9350
	4.4%

	
	
	D4, pond
	0.0361
	0.0334
	0.0695
	52.0%

	
	
	D4, stream
	0.0397
	0.7753
	0.8150
	4.9%

	
	
	D5, pond
	0.0381
	0.0311
	0.0691
	55.1%

	
	
	D5, stream
	0.0418
	0.8364
	0.8782
	4.8%

	
	
	R1, pond
	0.0038
	0.0746
	0.0784
	4.9%

	
	
	R1, stream
	0.1417
	0.5893
	0.7310
	19.4%

	
	
	R3, stream
	0.1743
	0.8269
	1.0012
	17.4%

	
	
	R4, stream
	0.0969
	0.5845
	0.6814
	14.2%

	Daphnids
	FFA:
0.309
 
DFF:
0.00042
	D3, ditch
	0.0029
	2.0955
	2.0983
	0.1%

	
	
	D4, pond
	0.0025
	0.0783
	0.0808
	3.1%

	
	
	D4, stream
	0.0027
	1.8183
	1.8211
	0.2%

	
	
	D5, pond
	0.0026
	0.0729
	0.0755
	3.5%

	
	
	D5, stream
	0.0029
	1.9617
	1.9645
	0.1%

	
	
	R1, pond
	0.0003
	0.1750
	0.1753
	0.2%

	
	
	R1, stream
	0.0098
	1.3821
	1.3919
	0.7%

	
	
	R3, stream
	0.0120
	1.9393
	1.9513
	0.6%

	
	
	R4, stream
	0.0067
	1.3707
	1.3774
	0.5%

	Algae
	FFA:
0.00031
 
DFF:
0.00006
	D3, ditch
	2.8542
	14.6683
	17.5225
	16.3%

	
	
	D4, pond
	2.4832
	0.5483
	3.0315
	81.9%

	
	
	D4, stream
	2.7264
	12.7283
	15.4547
	17.6%

	
	
	D5, pond
	2.6167
	0.5100
	3.1267
	83.7%

	
	
	D5, stream
	2.8719
	13.7317
	16.6036
	17.3%

	
	
	R1, pond
	0.2629
	1.2250
	1.4879
	17.7%

	
	
	R1, stream
	9.7348
	9.6750
	19.4098
	50.2%

	
	
	R3, stream
	11.9761
	13.5750
	25.5511
	46.9%

	
	
	R4, stream
	6.6571
	9.5950
	16.2521
	41.0%

	Lemna
	FFA:
0.00318
 
DFF:
0.0039
	D3, ditch
	0.2782
	0.2257
	0.5039
	55.2%

	
	
	D4, pond
	0.2421
	0.0084
	0.2505
	96.6%

	
	
	D4, stream
	0.2658
	0.1958
	0.4616
	57.6%

	
	
	D5, pond
	0.2551
	0.0078
	0.2629
	97.0%

	
	
	D5, stream
	0.2800
	0.2113
	0.4912
	57.0%

	
	
	R1, pond
	0.0256
	0.0188
	0.0445
	57.6%

	
	
	R1, stream
	0.9490
	0.1488
	1.0978
	86.4%

	
	
	R3, stream
	1.1675
	0.2088
	1.3763
	84.8%

	
	
	R4, stream
	0.6490
	0.1476
	0.7966
	81.5%
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