Supplementary Tables Legend
Table S1. Calculated Emission of Coal and Wood Pellet Scenario Adaptation
Table S2. Site-specific exposure parameters of 50% Upper Limit Intake Rate
Table S3. Site-specific exposure parameters of 95% Upper Limit Intake Rate
Table S4. Reference dose (RfD) values for carcinogenic and non-carcinogenic risk calculations
Table S5. Emission factor for hard coal
Table S6. Emission factor for wood waste (wood pellets)

Supplementary Figures Legend
Fig . S1. Taichung wind rose over the five-year simulation
Table S1. Calculated Emission of Coal and Wood Pellet Scenario Adaptation
	Calculated Emission Load

	HAPs
	Wood Pellet
	Coal
	Wood Pellet
	Coal

	
	ton/year
	g/s

	CAS
	Pollutant
	1 stacks
	1 stacks
	1 stacks
	1 stacks

	7439921
	Lead (Pb)
	2.66E-01
	1.10E-01
	8.45E-03
	3.51E-03

	7440439
	Cadmium (Cd)
	2.27E-02
	1.34E-02
	7.23E-04
	4.27E-04

	7439976
	Mercury (Hg)
	1.94E-02
	2.19E-02
	6.17E-04
	6.96E-04

	7440382
	Arsenic (As)
	1.22E-01
	1.08E-01
	3.86E-03
	3.45E-03

	7440473
	Chromium (Cr)
	1.16E-01
	6.86E-02
	3.69E-03
	2.18E-03

	7440508
	Copper (Cu)
	2.71E-01
	1.01E-01
	8.62E-03
	3.22E-03

	7440020
	Nickel (Ni)
	1.83E-01
	7.38E-02
	5.81E-03
	2.35E-03

	7782492
	Selenium (Se)
	1.55E-02
	3.43E-01
	4.94E-04
	1.09E-02

	7782492
	Zinc (Zn)
	2.32E+00
	1.05E+00
	7.39E-02
	3.33E-02

	1086
	PCDD/F
	6.44E-07
	1.29E-07
	2.05E-08
	4.09E-09

	1336363
	PCB
	2.28E-04
	7.08E-08
	7.24E-06
	2.25E-09

	50328
	Benzo(a)pyrene
	1.44E-02
	1.58E-05
	4.59E-04
	5.02E-07

	205992
	Benzo(b)fluoranthene
	5.54E-04
	2.41E-03
	1.76E-05
	7.65E-05

	207089
	Benzo(k)fluoranthene
	1.99E-04
	1.89E-03
	6.33E-06
	5.99E-05

	193395
	Indeno(1,2,3-cd)pyrene
	4.81E-04
	1.90E-05
	1.53E-05
	6.04E-07

	118741
	HCB
	3.25E-04
	1.44E-04
	1.03E-05
	4.56E-06


[bookmark: _Hlk188026869]

Table S2. Site-specific exposure parameters of 50% Upper Limit Intake Rate
	Intake rate
	Male
	Female

	
	0-3 years old
	3-16 years old
	16-70 years old
	0-3 years old
	3-16 years old
	16-70 years old

	Inhalation (L/kg-d)
	492.45
	352.86
	212.26
	496.11
	309.14
	186.12

	Weight (kg)
	12.30
	39.80
	70.40
	11.60
	37.20
	58.10

	Intake of pork and its products (g/kg-d)
	1.72
	2.28
	1.41
	1.78
	1.85
	1.08

	Intake of beef and its products (g/kg-d)
	0.07
	0.27
	0.24
	0.12
	0.17
	0.13

	Intake of poultry and poultry products (g/kg-d)
	0.41
	1.19
	0.52
	0.48
	0.89
	0.02

	Egg intake (g/kg-d)
	1.41
	1.19
	0.56
	1.41
	1.13
	0.45

	Dairy intake (g/kg-d)
	7.20
	2.98
	0.81
	5.67
	2.92
	0.88

	Intake of leafy vegetables (g/kg-d)
	0.76
	1.24
	0.95
	1.12
	1.18
	1.08

	Fruit intake (g/kg-d)
	4.09
	2.55
	2.34
	3.61
	2.75
	2.99

	Rootstalk intake (g/kg-d)
	1.27
	1.22
	0.75
	1.46
	1.10
	0.95

	Fish and shellfish intake (g/kg-d)
	0.36
	0.14
	0.17
	0.25
	0.09
	0.16


Source: National Food Consumption Database [120]


Table S3. Site-specific exposure parameters of 95% Upper Limit Intake Rate
	Intake rate
	Male
	Female

	
	0-3 years old
	3-16 years old
	16-70 years old
	0-3 years old
	3-16 years old
	16-70 years old

	Inhalation (L/kg-d)
	512.80
	359.26
	214.60
	504.07
	314.18
	188.42

	Weight (kg)
	12.30
	39.80
	70.40
	11.60
	37.20
	58.10

	Intake of pork and its products (g/kg-d)
	2.37
	2.78
	1.83
	2.45
	2.31
	1.467

	Intake of beef and its products (g/kg-d)
	0.09
	0.37
	0.34
	0.16
	0.23
	0.17

	Intake of poultry and poultry products (g/kg-d)
	0.57
	1.56
	0.71
	0.65
	1.16
	0.58

	Egg intake (g/kg-d)
	1.93
	1.51
	0.71
	1.95
	1.42
	0.59

	Dairy intake (g/kg-d)
	9.99
	3.80
	1.10
	7.83
	3.73
	1.18

	Intake of leafy vegetables (g/kg-d)
	1.05
	1.58
	1.27
	1.53
	1.52
	1.45

	Fruit intake (g/kg-d)
	5.59
	3.28
	3.07
	4.90
	3.0
	3.86

	Rootstalk intake (g/kg-d)
	1.76
	1.56
	1.01
	2.02
	1.41
	1.26

	Fish and shellfish intake (g/kg-d)
	0.49
	0.18
	0.23
	0.34
	0.13
	0.21


Source: National Food Consumption Database [120]



Table S4. Reference dose (RfD) values for carcinogenic and non-carcinogenic risk calculations
	Pollutant(s)
	CAS NO.
	Carcinogenic Group
	Inh. Potency Factor (mg/kg/day)-1
	Oral Slope Factor (mg/kg/day)-1
	Acute Inhalation REL (g/m3)
	Chronic Inhalation REL (g/m3)
	Chronic Oral REL
(mg/kg-day)

	Arsenic (As)
	7440-38-2
	Group 1
	1.2 x 10+1
	1.5 x 10+0
	2.0 x 10-1
	1.5 x 10-2
	3.5 x 10-6

	Cadmium (Cd)
	7440-43-9
	Group 1
	1.5 x 10+1
	NA
	NA
	2.0 x 10-2
	5.0 x 10-4

	Lead (Pb)
	7439-92-1
	Group 2B
	4.2 x 10-2
	8.5 x 10-3
	NA
	NA
	

	Mercury (Hg)
	7439-97-6
	Group 3
	NA
	NA
	6.0 x 10-1
	3.0 x 10-2
	1.6 x 10-4

	Chromium (Cr)
	7440-47-3
	Group 3
	NA
	NA
	NA
	NA
	NA

	Copper (Cu)
	7440-50-8
	Group 3
	NA
	NA
	1.0 x 10+2 
	NA
	NA

	Nickel (Ni)
	7440-02-0
	Group 2B
	9.1 x 10-1
	NA
	2.0 x 10-1 
	1.4 x 10-2
	1.1 x 10-2

	Selenium (Se)
	7782-49-2
	Group 3
	NA
	NA
	NA
	2.0 x 10+1 
	5.0 x 10-3

	Zinc (Zn)
	7440-66-6
	Group Da
	NA
	NA
	NA
	NA
	NA

	Polychlorinated dibenzodioxins (PCDDs)
	1086
	Group 3
	1.3 x 10+5
	1.3 x 10+5
	NA
	4.0 x 10-5
	NA

	Polychlorinated biphenyls (PCBs) (high risk)
	1336-36-3
	Group 1
	2.0 x 10+0
	2.0 x 10+0
	NA
	NA
	(speciated)

	Benzo[a]pyrene (B[a]P)
	50-32-8
	Group 1
	3.9 x 10+0
	1.2 x 10+1
	NA
	NA
	NA

	Benzo[b]fluoranthene (B[b]F)
	205-99-2
	Group 2B
	3.9 x 10-1
	1.2 x 10+0
	NA
	NA
	NA

	B[k]fluoranthene (B[k]F)
	207-08-9
	Group 2B
	3.9 x 10-1
	1.2 x 10+0
	NA
	NA
	NA

	INAeno[1,2,3-cd]pyrene
	193-39-5
	Group 2B
	3.9 x 10-1
	1.2 x 10+0
	NA
	NA
	NA

	Hexachlorobenzene (HCB)
	118-74-1
	Group 2B
	1.8 x 10+0
	NA
	NA
	NA
	NA


a defined as not classifiable as to human carcinogenicity according to U.S EPA
NA (Not Applicable)
All classification based on IARC
Table S5. Emission factor for hard coal
	HAPs
	Hard Coal
	Emission Factors (95% CI)
	mg/GJ
	ton/kWh

	
	
	Average
	Lower 
	Upper
	Unit
	
	

	Heavy Metals
	Lead (Pb)
	8.58
	5.16
	12
	mg/GJ
	8.58E+00
	3.40E-11

	
	Cadmium (Cd)
	1.0435
	0.627
	1.46
	mg/GJ
	1.04E+00
	4.14E-12

	
	Mercury (Hg)
	1.7
	1.02
	2.38
	mg/GJ
	1.70E+00
	6.75E-12

	
	Arsenic (As)
	8.42
	5.04
	11.8
	mg/GJ
	8.42E+00
	3.34E-11

	
	Chromium (Cr)
	5.33
	3.2
	7.46
	mg/GJ
	5.33E+00
	2.12E-11

	
	Copper (Cu)
	7.8665
	0.233
	15.5
	mg/GJ
	7.87E+00
	3.12E-11

	
	Nickel (Ni)
	5.735
	3.44
	8.03
	mg/GJ
	5.74E+00
	2.28E-11

	
	Selenium (Se)
	26.65
	16
	37.3
	mg/GJ
	2.67E+01
	1.06E-10

	
	Zinc (Zn)
	81.375
	7.75
	155
	mg/GJ
	8.14E+01
	3.23E-10

	Dioxin
	Polychlorinated dibenzodioxins (PCDD/F)
	10
	5
	15
	ng I-TEQ/GJ
	1.00E-05
	3.97E-17

	
	Polychlorinated biphenyls (PCB)
	5.5
	1.1
	9.9
	ng WHO-TEQ/GJ
	5.50E-06
	2.18E-17

	PAH
	Benzo(a)pyrene
	1.2275
	0.245
	2.21
	μg/GJ
	1.23E-03
	4.87E-15

	
	Benzo(b)fluoranthene
	186.85
	3.7
	370
	μg/GJ
	1.87E-01
	7.41E-13

	
	Benzo(k)fluoranthene
	146.45
	2.9
	290
	μg/GJ
	1.46E-01
	5.81E-13

	
	Indeno(1,2,3-cd)pyrene
	1.4755
	0.591
	2.36
	μg/GJ
	1.48E-03
	5.86E-15

	
	Hexachlorobenzene  (HCB)
	11.15
	2.2
	20.1
	μg/GJ
	1.12E-02
	4.42E-14


Source: European Environment Agency (2023)


Table S6. Emission factor for wood waste (wood pellets)
	HAPs
	Wood Pellets
	Emission Factors (95% CI)
	mg/GJ
	ton/kWh

	
	
	Average
	Lower 
	Upper
	Unit
	
	

	Heavy Metals
	Lead (Pb)
	20.65
	12.4
	28.9
	mg/GJ
	2.07E+01
	8.19E-11

	
	Cadmium (Cd)
	1.765
	1.06
	2.47
	mg/GJ
	1.77E+00
	7.00E-12

	
	Mercury (Hg)
	1.5065
	0.903
	2.11
	mg/GJ
	1.51E+00
	5.98E-12

	
	Arsenic (As)
	9.44
	5.68
	13.2
	mg/GJ
	9.44E+00
	3.75E-11

	
	Chromium (Cr)
	9.01
	5.42
	12.6
	mg/GJ
	9.01E+00
	3.58E-11

	
	Copper (Cu)
	21.05
	12.6
	29.5
	mg/GJ
	2.11E+01
	8.35E-11

	
	Nickel (Ni)
	14.205
	8.51
	19.9
	mg/GJ
	1.42E+01
	5.64E-11

	
	Selenium (Se)
	1.206
	0.722
	1.69
	mg/GJ
	1.21E+00
	4.79E-12

	
	Zinc (Zn)
	180.5
	108
	253
	mg/GJ
	1.81E+02
	7.16E-10

	Dioxin
	Polychlorinated dibenzodioxins (PCDD/F)
	50
	25
	75
	ng I-TEQ/GJ
	5.00E-05
	1.98E-16

	
	Polychlorinated biphenyls (PCB)
	17.675
	0.35
	35
	μg/GJ
	1.77E-02
	7.01E-14

	PAH
	Benzo(a)pyrene
	1.1205
	0.671
	1.57
	mg/GJ
	1.12E+00
	4.45E-12

	
	Benzo(b)fluoranthene
	0.043
	0.0215
	0.0645
	mg/GJ
	4.30E-02
	1.71E-13

	
	Benzo(k)fluoranthene
	0.01547
	0.00774
	0.0232
	mg/GJ
	1.55E-02
	6.14E-14

	
	Indeno(1,2,3-cd)pyrene
	0.0374
	0.0187
	0.0561
	mg/GJ
	3.74E-02
	1.48E-13

	
	Hexachlorobenzene  (HCB)
	25.25
	0.5
	50
	μg/GJ
	2.53E-02
	1.00E-13


Source: European Environment Agency Report (2023)
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Fig . S3. Wind rose graph over the five years simulation in Taichung
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