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Section 1: Flow-weighted mean concentrations (FWMC)
Intra-event samples were collected during a single rain event from the galvanised roof (sixteen samples), where Zn is predominantly in dissolved form, and the aluminium roof (nine samples), where Al is mostly in particulate form. Sampling intervals were chosen to capture variations within each rain event. Flow-weighted mean concentrations were calculated following equation S1. This involved weighing the metal concentrations by the volume of runoff during each sampling interval to obtain an average concentration representative of the entire rain event.

							Eq. (S1)
Where: ci= concentration in the ith sample; ti= time window for the ith sample, and qi= flow in the ith sample.

A relationship between FWMC and the first flush (FF) was established for each of the two roof types. For the galvanised roof, the FWMC was 1175.3 µg/L, and the FF concentration was 2723.3 µg/L, resulting in an FWMC/FF ratio of 0.43. For the aluminium roof, the FWMC was 130.3 µg/L, and the FF concentration was 1592.7 µg/L, resulting in an FWMC/FF ratio of 0.08. The FWMC/FF ratio from the galvanised roof was used to estimate the FWMC of Cu from the copper roof and Zn from the Zincalume® roof, both metals mostly in dissolved form, from the respective metal FF concentrations. For Al from the Zincalume® roof, the FWMC/FF ratio from the aluminium roof was applied, as both are predominantly in particulate form. The same procedure was applied to the 30 events sampled throughout the study to estimate the FWMC from the measured FF concentrations. 
Given that the rain intensities of the two sampled events were 0.9 mm/hr and 2.1 mm/hr, and the average rain intensity of the 30 events is 1.4 mm/hr, it is assumed that these sampled events are representative of the rain event characteristics of the entire study. Mass loadings were subsequently calculated based on FWMC and volume from each rain event (equation S2), with event volumes calculated according to equation S3.
		Eq. (S2)
	Eq. (S3)

Section 2: Roof, rainfall and runoff characteristics
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Fig. S1. Correlation between inlet concentrations and antecedent dry days (ADD): (a) DCu from copper roof, (n=20); (b) PCu from copper roof, (n=20); (c) DZn from galvanised steel roof, (n=23); and (d) DZn from Zincalume® roof, (n=25).

Table S1: Metal roof characteristics.
	
	Roof material

	
	Aluminium 
	Galvanised Steel
	Copper
	Zincalume®

	Primary metal
	Aluminium (Al)
	Zinc (Zn)
	Copper (Cu)
	Zinc (Zn) and Aluminium (Al)

	Indicative age (years)
	10 
	5 
	40 
	40 

	Indicative lifespan
	50 - 80
	40 - 60
	90 - 150
	50 - 75

	Orientation
	North
	West
	North
	Southeast

	Contributing run-off area (m2)
	213
	229
	51
	385



Classification: In-Confidence

Classification: In-Confidence

Classification: In-Confidence

[bookmark: _Hlk139654818]Table S2: Total (sum of dissolved and particulate) Cu, Zn and Al concentrations (mg/L) in roof runoff.
	Roof
	Cooper
	Galvanised 
	Zincalume®
	Aluminium

	Metal
	Cu
	Zn
	Zn
	Al
	Al

	Event
	Season
	Year
	Age of the System (days)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)

	1
	Spring
	2021
	17
	3.8
	0.1
	96.6
	
	
	
	1.3
	0.1
	93.3
	0.8
	0.6
	24.0
	2.5
	0.8
	66.0

	2
	
	
	25
	1.8
	0.2
	91.1
	4.6
	0.2
	95.0
	1.2
	0.1
	89.1
	0.1
	0.1
	-6.0
	0.2
	0.1
	50.9

	3
	
	
	32
	
	
	
	1.5
	0.2
	83.5
	1.1
	0.3
	69.4
	0.1
	0.1
	62.9
	0.1
	0
	73.9

	4
	Summer
	
	89
	1.2
	0
	96.1
	4.1
	0.5
	88.3
	2.4
	0.3
	88.4
	0.1
	0.1
	-27.1
	0.5
	0.3
	51.3

	5
	
	
	91
	1.2
	0.1
	89.6
	1.2
	0.7
	36.8
	0.5
	0.6
	-22.8
	0
	0
	44.6
	0
	0.1
	-115.6

	6
	
	2022
	117
	4.3
	0.5
	89.0
	12.1
	2.7
	77.8
	5.9
	1.8
	68.9
	0.7
	1.1
	-51.2
	1.7
	1.3
	27.1

	7
	
	
	124
	2.8
	0.4
	87.3
	8
	0.9
	88.9
	6
	0.7
	89.1
	0.4
	0
	91.7
	0.3
	0.1
	58.4

	8
	
	
	128
	1.5
	0.3
	82.6
	2.7
	0.5
	80.4
	1.1
	0.6
	48.6
	0.1
	0.1
	47.6
	1.2
	0.1
	95.0

	9
	
	
	129
	
	
	
	3.6
	1
	72.3
	0.6
	0.2
	61.7
	0.1
	0
	46.7
	0.0
	0.0
	-83.5

	10
	
	
	131
	1.5
	0.5
	65.4
	3.7
	1.7
	54.1
	1.6
	0.9
	44.3
	0.5
	0.3
	28.0
	0.6
	0.4
	31.7

	11
	
	
	138
	1.6
	0.1
	92.3
	1.5
	0.7
	50.0
	0.8
	0.5
	39.7
	0.2
	0.2
	-8.9
	0.3
	0.3
	-0.9

	12
	
	
	140
	
	
	
	1
	0.3
	67.7
	0.4
	0.2
	58.1
	0
	0.1
	-59.8
	
	
	

	13
	Autumn
	
	171
	
	
	
	21.2
	1.5
	93.0
	2.1
	1.6
	23.1
	11.2
	1.6
	86.0
	0.5
	0
	92.2

	14
	
	
	185
	2.5
	2.7
	-8.5
	3.2
	1.7
	46.6
	2.5
	0.8
	68.9
	2.6
	0.5
	81.4
	2.2
	0.1
	95.6

	15
	
	
	233
	18.9
	1.1
	94.3
	6.8
	2.3
	66.2
	1.5
	1.5
	-1.7
	1.7
	1.6
	7.4
	1.1
	1.7
	-58.2

	16
	Winter
	
	259
	2.7
	0.3
	87.9
	
	
	
	1.7
	0.8
	55.6
	1.8
	0.3
	85.3
	1.1
	1.8
	-65.3

	17
	
	
	293
	6.2
	0.5
	92.4
	
	
	
	4.4
	1.3
	70.6
	2.8
	0.3
	89.8
	1.3
	0.4
	70.0

	18
	
	
	297
	
	
	
	
	
	
	4.1
	1
	74.8
	1.5
	0.4
	75.9
	
	
	

	19
	
	
	342
	3.6
	0.6
	82.1
	2.6
	1.7
	34.8
	3.5
	1.2
	66.8
	0.2
	0.2
	-5.3
	0.3
	0
	87.8

	20
	
	
	342
	7.2
	1.2
	83.6
	2.5
	2.3
	7.9
	3.2
	1.2
	61.9
	0.2
	0.6
	-155.5
	0.1
	0.2
	-22.6





Table S2 (Continued): Total (sum of dissolved and particulate) Cu, Zn and Al concentrations (mg/L) in roof runoff.

	Roof
	Cooper
	Galvanised 
	Zincalume®
	Aluminium

	Metal
	Cu
	Zn
	Zn
	Al
	Al

	Event
	Season
	Year
	Age of the System
(days)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)
	In
	Out
	Removed (%)

	21
	Spring
	2022
	354
	13.1
	2.5
	80.9
	5.1
	4.8
	4.9
	5.7
	3.1
	44.8
	1
	0.2
	79.1
	0.5
	0.2
	52.5

	22
	
	
	359
	18.8
	1.5
	91.9
	2.5
	1.5
	39.5
	2.4
	1.8
	26.0
	1.1
	1.9
	-76.3
	0.5
	0.1
	75.2

	23
	
	
	377
	5.6
	1
	82.3
	1.4
	1.5
	-6.7
	2.3
	1.1
	54.0
	0.9
	0.1
	90.1
	0.2
	0.1
	48.4

	24
	Summer
	
	405
	8.2
	1.2
	85.7
	4.6
	2.1
	53.8
	1.6
	1.7
	-7.5
	0.7
	0.2
	68.0
	1.8
	0.2
	91.5

	25
	
	
	455
	
	
	
	2.9
	1.7
	42.1
	
	
	
	
	
	
	
	
	

	26
	
	
	457
	
	
	
	2.4
	0.9
	63.1
	
	
	
	
	
	
	
	
	

	27
	
	2023
	477
	
	
	
	14.6
	2.4
	83.4
	3.5
	5.4
	-53.4
	
	
	
	7.9
	6.8
	12.8

	28
	
	
	514
	3.3
	1.4
	58.4
	3.4
	2.4
	30.0
	
	
	
	
	
	
	0.4
	1.5
	-297.0

	29
	
	
	515
	2.9
	0.9
	70.4
	3.5
	1
	72.4
	2.7
	1.3
	52.8
	0.5
	0.7
	-41.1
	0.2
	0.5
	-189.7

	30
	Autumn
	
	542
	5.1
	1.2
	77.0
	2.7
	1.7
	37.2
	
	
	
	0.2
	0.2
	32.5
	2
	2
	1.3

	Mean ± Standard deviation
	5.2 ± 5.1
	0.8 ± 0.7
	80.4 ± 22.1
	4.8 ± 4.6
	1.5 ± 0.9
	56.3 ± 28.1
	2.4 ± 1.6
	1.2 ± 1.2
	48.6 ± 36.1
	1.1 ± 2.1
	1.1 ± 2.8
	23.4 ± 63.2
	1.1 ± 1.6
	0.7 ± 1.4
	9.6 ± 95.7

	Coefficient of variation (CV)
	0.9
	0.9
	0.3
	0.9
	0.7
	0.5
	0.7
	1.0
	0.7
	1.9
	1.2
	2.7
	1.5
	1.9
	10








Table S3: Total, dissolved and particulate Al, Cu and Zn inlet concentrations (µg/L) from each roof type. 

	
	Total Al Concentrations
	Dissolved Al Concentrations
	Particulate Al Concentrations

	
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium

	Avg
	6537.9
	5838.4
	1141.7
	1100.3
	7.8
	43.2
	99.9
	53.6
	6530.1
	5802.8
	1041.9
	1046.7

	Min
	101.7
	322.7
	35.3
	40.4
	0.6
	8.1
	22.9
	12.3
	99.3
	283.0
	6.4
	26.8

	Max
	35391.8
	52693.5
	11237.8
	7853.4
	16.0
	187.0
	345.6
	370.5
	35376.8
	52586.9
	10985.5
	7482.9

	Med
	3295.4
	2714.7
	486.3
	488.6
	8.5
	25.4
	89.4
	32.6
	3286.6
	2651.1
	394.3
	440.2

	St D
	8976.0
	10438.4
	2202.0
	1582.3
	4.6
	40.5
	75.3
	71.4
	8974.6
	10426.9
	2168.9
	1517.7

	
	Total Cu Concentrations
	Dissolved Cu Concentrations
	Particulate Cu Concentrations

	
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium

	Avg
	5346.4
	34.4
	25.1
	16.9
	2420.2
	12.3
	13.8
	10.2
	2926.1
	22.2
	11.3
	6.7

	Min
	1161.8
	5.5
	3.9
	3.3
	960.6
	2.8
	2.3
	2.1
	87.0
	0.0
	0.0
	0.0

	Max
	18904.8
	192.2
	99.6
	34.7
	7415.9
	31.2
	39.5
	26.5
	14807.4
	187.0
	75.6
	19.6

	Med
	3432.3
	23.8
	21.9
	15.8
	1857.6
	10.8
	14.6
	7.3
	1065.9
	12.2
	6.1
	4.3

	St D
	5189.8
	38.0
	20.9
	9.1
	1592.4
	8.1
	9.4
	7.0
	4010.0
	39.2
	16.0
	6.5

	
	Total Zn Concentrations
	Dissolved Zn Concentrations
	Particulate Zn Concentrations

	
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium

	Avg
	188.47
	4754.05
	2462.28
	941.29
	106.44
	3605.86
	2422.44
	929.26
	79.28
	1141.26
	39.84
	12.04

	Min
	46.30
	997.13
	425.73
	382.67
	39.99
	949.82
	363.69
	295.45
	0.00
	0.00
	0.00
	0.00

	Max
	649.22
	21249.91
	6029.07
	1908.35
	184.41
	13548.79
	6029.07
	1908.35
	492.59
	9491.17
	401.12
	104.09

	Med
	131.90
	3324.81
	2205.63
	843.78
	104.71
	2724.19
	2137.30
	820.65
	26.40
	213.62
	0.00
	0.00

	St D
	149.16
	4642.51
	1665.88
	462.25
	44.98
	2997.80
	1688.44
	463.55
	130.95
	2518.18
	90.87
	30.11






Table S4: Volume, flow-weighted mean concentrations, and total mass loading from each roof type. 

	Roof
	Copper Roof
	Galvanised Roof
	Zincalume Roof - Zn
	Zincalume Roof - Al
	Aluminium Roof

	Event
	Volume (L)
	FWMC (µg/L)
	Mass loading (g)
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 

	1
	1230.6
	1652.7
	2.0
	
	
	
	9290.1
	565.0
	5.2
	9290.1
	64.8
	0.6
	5125.2
	196.2
	1.0

	2
	1056.2
	754.2
	0.8
	4742.6
	1979.9
	9.4
	7973.4
	499.4
	4.0
	7973.4
	5.6
	0.0
	4398.8
	19.3
	0.1

	3
	
	
	
	87.0
	650.6
	0.1
	146.3
	453.4
	0.1
	146.3
	11.5
	0.0
	80.7
	11.9
	0.0

	4
	4980.7
	499.6
	2.5
	22364.1
	1787.8
	40.0
	37599.1
	1055.2
	39.7
	37599.1
	9.1
	0.3
	20743.0
	42.3
	0.9

	5
	319.8
	511.9
	0.2
	1435.8
	502.2
	0.7
	2414.0
	197.7
	0.5
	2414.0
	2.8
	0.0
	1331.7
	3.2
	0.0

	6
	67.8
	1830.4
	0.1
	304.6
	5216.0
	1.6
	512.1
	2553.0
	1.3
	512.1
	56.1
	0.0
	282.5
	138.4
	0.0

	7
	533.0
	1193.2
	0.6
	2393.1
	3451.8
	8.3
	4023.3
	2602.0
	10.5
	4023.3
	31.0
	0.1
	2219.6
	21.2
	0.0

	8
	174.4
	653.3
	0.1
	783.2
	1178.7
	0.9
	1316.7
	465.6
	0.6
	1316.7
	10.0
	0.0
	726.4
	92.7
	0.1

	9
	
	
	
	130.5
	1572.8
	0.2
	219.5
	243.1
	0.1
	219.5
	4.2
	0.0
	
	
	

	10
	484.5
	664.9
	0.3
	2175.5
	1582.9
	3.4
	3657.5
	685.2
	2.5
	3657.5
	38.5
	0.1
	2017.8
	48.8
	0.1

	11
	38.8
	678.5
	0.0
	174.0
	631.3
	0.1
	292.6
	326.5
	0.1
	292.6
	16.1
	0.0
	161.4
	25.2
	0.0

	12
	
	
	
	7179.2
	430.3
	3.1
	12069.8
	183.7
	2.2
	12069.8
	3.9
	0.0
	
	
	

	13
	
	
	
	52.2
	9171.0
	0.5
	87.8
	914.4
	0.1
	87.8
	899.0
	0.1
	48.4
	38.1
	0.0

	14
	1915.9
	1056.9
	2.0
	8602.9
	1380.9
	11.9
	14463.4
	1078.1
	15.6
	14463.4
	209.3
	3.0
	7979.3
	175.4
	1.4

	15
	48.5
	8129.0
	0.4
	217.6
	2948.1
	0.6
	365.8
	647.3
	0.2
	365.8
	135.0
	0.0
	201.8
	87.9
	0.0

	16
	474.8
	1177.0
	0.6
	
	
	
	3584.4
	736.6
	2.6
	3584.4
	145.0
	0.5
	1977.4
	88.7
	0.2

	17
	862.4
	2654.1
	2.3
	
	
	
	6510.4
	1909.1
	12.4
	6510.4
	227.5
	1.5
	3591.7
	100.6
	0.4

	18
	
	
	
	
	
	
	26553.5
	1789.9
	47.5
	26553.5
	118.3
	3.1
	
	
	

	19
	38.8
	1553.2
	0.1
	174.0
	1105.4
	0.2
	292.6
	1499.1
	0.4
	292.6
	12.4
	0.0
	161.4
	27.1
	0.0

	20
	96.9
	3076.0
	0.3
	435.1
	1065.0
	0.5
	731.5
	1361.4
	1.0
	731.5
	17.8
	0.0
	403.6
	11.6
	0.0

	21
	203.5
	5632.1
	1.1
	913.7
	2199.3
	2.0
	1536.2
	2462.7
	3.8
	1536.2
	81.0
	0.1
	847.5
	39.1
	0.0

	22
	67.8
	8074.4
	0.5
	304.6
	1086.5
	0.3
	512.1
	1044.3
	0.5
	512.1
	86.5
	0.0
	282.5
	36.2
	0.0

	23
	106.6
	2427.1
	0.3
	478.6
	622.4
	0.3
	804.7
	989.4
	0.8
	804.7
	73.7
	0.1
	443.9
	12.4
	0.0

	Table S4 (Continued): Volume, flow-weighted mean concentrations, and total mass loading from each roof type. 

	Roof
	Copper Roof
	Galvanised Roof
	Zincalume Roof - Zn
	Zincalume Roof - Al
	Aluminium Roof

	Event
	Volume (L)
	FWMC (µg/L)
	Mass loading (g)
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 
	Volume (L)
	FWMC (µg/L)
	Mass loading (g) 

	24
	387.6
	3505.0
	1.4
	1740.4
	1989.3
	3.5
	2926.0
	678.7
	2.0
	2926.0
	58.0
	0.2
	1614.2
	147.9
	0.2

	25
	
	
	
	174.0
	1248.1
	0.2
	
	
	
	
	
	
	
	
	

	26
	
	
	
	3959.4
	1032.9
	4.1
	
	
	
	
	
	
	
	
	

	27
	
	
	
	2915.2
	6322.4
	18.4
	4901.1
	1523.6
	7.5
	
	
	
	2703.9
	628.3
	1.7

	28
	23.3
	1398.6
	0.0
	104.4
	1488.9
	0.2
	
	
	
	
	
	
	96.9
	30.7
	0.0

	29
	1694.8
	1267.8
	2.1
	7609.9
	1525.7
	11.6
	12793.9
	1165.0
	14.9
	12793.9
	39.3
	0.5
	7058.3
	13.9
	0.1

	30
	715.4
	2186.5
	1.6
	3212.3
	1175.3
	3.8
	 
	 
	 
	5400.7
	18.3
	0.1
	2979.5
	163.4
	0.5

	SUM
	
	
	19.4
	
	
	125.8
	
	
	176.1
	
	
	10.7
	
	
	6.8





	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Table S5: Rainfall characteristics from sampled events
	Event
	Season
	Rain Event Date
	Age System (days)
	Rain Depth (mm)
	Average Intensity (mm/hr)
	Peak Intensity (mm/hr)
	ADD (days)
	Duration (hr)

	
	
	Year
	Date
	17/09/2021
	UC Weather Station

	1
	Spring
	2021
	04th October
	17
	25.4
	1.2
	4.8
	4.0
	22.1

	2
	
	
	12th October
	25
	21.8
	1.3
	9.6
	0.4
	16.7

	3
	
	
	19th October
	32
	0.4
	0.2
	2.4
	0.4
	2.3

	
	
	
	
	
	15.9 ± 13.51
	0.9 ± 0.62
	5.6 ± 3.67
	1.6 ± 2.09
	13.7 ± 10.20

	4
	Summer
	2021
	15th December
	89
	102.8
	2.8
	16.8
	3.1
	36.6

	5
	
	
	17th December
	91
	6.6
	1.1
	9.6
	0.4
	6.1

	
	
	
	
	
	54.7 ± 68
	1.9 ± 1.2
	13.2 ± 5.1
	1.8 ± 1.9
	21.3 ± 21.6

	6
	Summer
	2022
	12th January
	117
	1.4
	8.4
	12.0
	6.4
	0.2

	7
	
	
	19th January
	124
	11.0
	0.9
	9.6
	7.0
	11.8

	8
	
	
	23rd January
	128
	3.6
	0.6
	4.8
	2.9
	6.3

	9
	
	
	24th January
	129
	0.6
	0.1
	2.4
	0.5
	6.6

	10
	
	
	26th January
	131
	10.0
	1.2
	9.6
	0.5
	8.3

	11
	
	
	02nd February
	138
	0.8
	0.7
	2.4
	0.4
	1.1

	12
	
	
	04th February
	140
	37.6
	0.9
	7.2
	0.3
	34.7

	
	
	
	
	
	9.3 ± 13.2
	1.8 ± 2.9
	6.9 ± 3.8
	2.6 ± 3
	9.9 ± 11.7

	13
	Autumn
	2022
	07th March
	171
	0.2
	1.2
	2.4
	5.2
	0.2

	14
	
	
	21st March
	185
	39.6
	1.7
	19.2
	4.6
	23.8

	15
	
	
	08th May 
	233
	1.0
	2.0
	7.2
	2.2
	0.5

	
	
	
	
	
	13.6 ± 22.5
	1.6 ± 0.4
	9.6 ± 8.7
	4 ± 1.6
	8.2 ± 13.5

	16
	Winter
	2022
	03rd June
	259
	9.8
	2.9
	14.4
	1.7
	3.4

	17
	
	
	07th June
	293
	17.8
	0.9
	7.2
	6.6
	18.9

	18
	
	
	11st July
	297
	72.6
	3.4
	9.6
	2.0
	21.5

	19
	
	
	25th August
	342
	0.8
	0.6
	9.6
	3.1
	1.3

	20
	
	
	25th August
	342
	2.0
	0.4
	9.6
	0.7
	5.3

	
	
	
	
	
	19.4 ± 26.9
	1.5 ± 1.3
	9.2 ± 3.2
	3.3 ± 2.3
	10.9 ± 8.6

	21
	Spring
	2022
	06th September
	354
	4.2
	0.4
	9.6
	11.1
	9.7

	22
	
	
	11st Setember
	359
	1.4
	1.7
	9.6
	5.2
	0.8

	23
	
	
	29th Setember
	377
	2.2
	0.2
	9.6
	1.3
	9.8

	
	
	
	
	
	2.6 ± 1.4 
	0.8 ± 0.8
	9.6 ± 0
	5.8 ± 4.9
	6.8 ± 5.1

	24
	Summer
	2022
	27th October
	405
	8
	0.6
	2.4
	8.8
	13.8

	25
	
	
	16th December
	455
	0.8
	0.6
	2.4
	1.0
	1.4

	26
	
	
	18th December
	457
	18.2
	0.7
	7.2
	1.7
	28.0

	27
	Summer
	2023
	07th January
	477
	13.4
	1.2
	26.4
	10.5
	11.0

	28
	
	
	14th February
	514
	0.4
	1.6
	2.4
	2.9
	0.3

	29
	
	
	15th February
	515
	35
	1.1
	28.8
	0.6
	33.0

	
	
	
	
	
	12.6 ± 13
	0.9 ± 0.4
	11.6 ± 12.6
	4.2 ± 4.3
	14.6 ± 13.5

	30
	Autumn
	2023
	13th March
	542
	14.8
	2.1
	9.6
	3.8
	6.9



*Rainfall characteristics: rain event is defined as any rain depth >=0.2mm within a 6hr period; rain depth is the total depth recorded during a rain event; duration is the time from the first record of rain to the last, culminating with 6 hrs with no record of rain; antecedent dry days (ADD) are the days since the previous qualified rain event; average intensity is the rainfall depth divided by event duration; peak intensity (5min) is the peak rain depth recorded during 5-min interval; bold: average ± standard deviation.
Table S6: Total, dissolved and particulate Al, Cu and Zn concentrations removal efficiency (%) from each roof type.

	
	Total Al Removal Efficiency
	Dissolved Al Removal Efficiency
	Particulate Al Removal Efficiency

	
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium

	Avg
	79.2
	67.7
	23.4
	13.3
	-14.5
	44.3
	59.6
	31.2
	79.5
	73.5
	-3.8
	8.0

	Min
	-86.4
	-18.0
	-155.5
	-297.0
	-619.3
	-30.8
	-45.6
	-55.8
	-86.7
	-6.7
	-199.0
	-321.3

	Max 
	99.8
	99.3
	91.7
	95.6
	85.8
	89.4
	96.2
	80.4
	99.8
	100.0
	91.8
	99.1

	Med
	94.1
	79.1
	38.5
	50.9
	31.0
	50.0
	68.3
	36.9
	94.3
	81.6
	20.7
	50.4

	St Dev
	41.1
	30.7
	63.2
	95.8
	151.7
	36.0
	30.0
	39.8
	41.1
	26.9
	88.6
	108.0

	
	Total Cu Removal Efficiency
	Dissolved Cu Removal Efficiency
	Particulate Cu Removal Efficiency 

	
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium

	Avg
	80.4
	56.8
	43.0
	21.1
	77.9
	33.3
	40.2
	14.3
	75.5
	37.4
	41.2
	5.5

	Min
	-8.5
	14.6
	-171.0
	-158.8
	55.1
	-78.5
	-133.4
	-245.0
	-117.1
	-524.5
	-452.5
	-249.8

	Max
	96.6
	100.0
	95.0
	83.6
	96.9
	68.6
	95.0
	83.6
	100.0
	100.0
	100.0
	100.0

	Med
	86.5
	58.1
	58.5
	31.7
	81.4
	46.3
	45.9
	34.0
	94.7
	80.0
	83.9
	83.9

	St Dev
	22.1
	23.4
	62.4
	64.0
	12.8
	33.9
	42.8
	70.5
	48.0
	130.8
	119.1
	119.4

	
	Total Zn Removal Efficiency
	Dissolved Zn Removal Efficiency
	Particulate Zn Removal Efficiency

	
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium
	Copper
	Galvanised
	Zincalume
	Aluminium

	Avg
	44.4
	56.3
	48.6
	92.0
	31.0
	51.2
	53.2
	95.7
	58.0
	75.4
	-3.6
	-3.9

	Min
	-162.2
	-6.7
	-53.4
	67.0
	-162.2
	-4.9
	-44.3
	77.0
	-186.4
	-96.9
	-220.2
	-396.9

	Max
	91.6
	95.0
	93.3
	99.3
	93.2
	95.5
	95.5
	99.5
	100.0
	100.0
	100.0
	100.0

	Med
	66.2
	58.6
	56.8
	96.1
	58.7
	49.0
	58.4
	97.4
	100.0
	92.7
	91.3
	94.8

	St Dev
	60.9
	28.1
	36.1
	8.8
	70.0
	30.1
	31.7
	4.9
	95.5
	48.5
	140.3
	219.8
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