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	Events
	Actions

	On Probe Down
	FAST Vacuum 1 - On

	On Probe Down
	FAST Valve 1 Load

	Probe in Sample at 4s
	FAST Valve 1 Inject

	Probe in Sample at 3s
	Move Rinse: R1=2s & R2=2s

	Rinse Completed
	Probe Up

	On Rinse
	FAST Valve 1 Load

	On Rinse at 0.5s
	Move Rinse: R1=0s & R2=2s

	On Rinse at 12.0s
	FAST Valve 1 Inject

	On Rinse at 13.0s
	FAST Valve 1 Load

	Rinse completed
	Move To Next


Table S1. ESI SC-4Q FAST Method Parameters





























Carryover
Figure S1a-1d. Cr and Co responses (intensities and concentration) for alternating 100 µg/L Cr/Co blood samples and aqueous blanks over time (~3.5hrs.) used to calculate optimum number of samples per run.
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Accuracy
Figure S2a-d. Linear regression and Bland-Altman plots for Cr and Co for spiked materials and historical proficiency samples.
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Table S2. New York Department of Health’s (NYDOH) proficiency testing sample results for Cr.
	NYDOH samples
	True Value
	CDC Overall AVG
	CDC Overall SD
	n (number of samples)
	CDC Overall Bias
	% Bias
	CDC %CV
	Recovery %

	BE12-06
	5.40
	6.10
	0.09
	2
	0.7
	13
	1.5
	89

	BE12-07
	1.70
	1.90
	0.10
	2
	0.2
	12
	5.5
	89

	BE12-08
	4.40
	4.80
	0.13
	2
	0.4
	9
	2.8
	92

	BE12-09
	7.90
	8.50
	0.17
	2
	0.6
	8
	1.9
	93

	BE12-10
	1.30
	2.60
	1.56
	2
	1.3
	100
	60.0
	50

	BE12-11
	2.60
	3.80
	0.35
	2
	1.2
	46
	9.3
	68

	BE12-12
	6.00
	6.90
	0.29
	2
	0.9
	15
	4.2
	87

	BE12-13
	11.50
	13.60
	0.29
	2
	2.1
	18
	2.1
	85

	BE12-14
	8.30
	9.60
	0.01
	2
	1.3
	16
	0.1
	86

	BE12-15
	1.60
	1.90
	0.15
	2
	0.3
	19
	8.3
	84

	BE13-01
	7.70
	8.70
	0.01
	2
	1.0
	13
	0.1
	89

	BE13-02
	27.30
	28.80
	0.34
	2
	1.5
	5
	1.2
	95

	BE13-03
	3.90
	4.50
	0.01
	2
	0.6
	15
	0.2
	87

	BE13-04
	18.00
	17.90
	0.31
	2
	-0.1
	-1
	1.7
	101

	BE13-05
	2.20
	2.70
	0.02
	2
	0.5
	23
	0.7
	81

	BE13-07
	10.00
	11.30
	0.71
	2
	1.3
	13
	6.3
	88

	BE13-06
	27.00
	27.70
	0.62
	2
	0.7
	3
	2.2
	97

	BE13-08
	3.70
	4.10
	0.08
	2
	0.4
	11
	1.8
	90

	BE13-09
	13.00
	14.20
	0.26
	2
	1.2
	9
	1.8
	92

	BE13-10
	0.70
	0.90
	0.25
	2
	0.2
	29
	27.0
	78

	BE13-11
	7.70
	8.90
	0.09
	2
	1.2
	16
	1.0
	87

	BE13-12
	6.10
	6.50
	0.12
	2
	0.4
	7
	1.8
	94

	BE13-13
	2.80
	2.80
	0.01
	2
	0.0
	0
	0.2
	100

	BE13-14
	25.40
	25.60
	0.15
	2
	0.2
	1
	0.6
	99

	BE13-15
	11.80
	12.10
	0.32
	2
	0.3
	3
	2.6
	98

	BE14-01
	1.50
	1.70
	0.13
	2
	0.2
	13
	7.5
	88

	BE14-02
	3.60
	3.80
	0.31
	2
	0.2
	6
	8.3
	95

	BE14-03
	7.80
	9.00
	0.31
	2
	1.2
	15
	3.5
	87

	BE14-04
	13.50
	14.70
	0.04
	2
	1.2
	9
	0.2
	92

	BE14-05
	19.50
	21.00
	0.23
	2
	1.5
	8
	1.1
	93

	BE14-06
	0.70
	0.40
	0.00
	2
	-0.3
	-43
	0.8
	175

	BE14-07
	3.70
	3.90
	0.02
	2
	0.2
	5
	0.4
	95

	BE14-08
	1.50
	2.00
	0.55
	2
	0.5
	33
	27.1
	75

	BE14-09
	8.30
	9.40
	0.03
	2
	1.1
	13
	0.4
	88

	BE14-10
	16.20
	17.00
	0.03
	2
	0.8
	5
	0.2
	95






Table S3. New York Department of Health’s (NYDOH) proficiency testing sample results for Co.
	NYDOH samples
	True Value
	CDC Overall AVG
	CDC Overall SD
	n (number of samples)
	CDC Overall Bias
	% Bias
	CDC %CV
	Recovery %

	BE12-06
	13.80
	16.10
	0.12
	2
	2.3
	17
	1.5
	86

	BE12-07
	10.80
	13.10
	0.10
	2
	2.3
	21
	5.5
	82

	BE12-08
	4.00
	4.70
	0.01
	2
	0.7
	18
	2.8
	85

	BE12-09
	2.30
	2.60
	0.01
	2
	0.3
	13
	1.9
	88

	BE12-10
	8.00
	9.50
	0.02
	2
	1.5
	19
	59.9
	84

	BE12-11
	3.50
	4.10
	0.08
	2
	0.6
	17
	9.3
	85

	BE12-12
	3.80
	4.40
	0.01
	2
	0.6
	16
	4.2
	86

	BE12-13
	11.10
	13.40
	0.15
	2
	2.3
	21
	2.1
	83

	BE12-14
	10.20
	12.20
	0.06
	2
	2.0
	20
	0.1
	84

	BE12-15
	1.40
	1.50
	0.00
	2
	0.1
	7
	8.3
	93

	BE13-01
	9.70
	12.10
	0.01
	2
	2.4
	25
	0.1
	80

	BE13-02
	21.60
	23.30
	0.02
	2
	1.7
	8
	1.2
	93

	BE13-03
	4.30
	5.50
	0.04
	2
	1.2
	28
	0.2
	78

	BE13-04
	14.00
	17.60
	0.13
	2
	3.6
	26
	1.7
	80

	BE13-05
	1.40
	1.70
	0.02
	2
	0.3
	21
	0.7
	82

	BE13-07
	4.80
	6.00
	0.04
	2
	1.2
	25
	6.3
	80

	BE13-06
	16.40
	18.10
	0.03
	2
	1.7
	10
	2.2
	91

	BE13-08
	4.20
	5.40
	0.03
	2
	1.2
	29
	1.8
	78

	BE13-09
	8.90
	11.50
	0.01
	2
	2.6
	29
	1.8
	77

	BE13-10
	1.10
	1.20
	0.02
	2
	0.1
	9
	27.0
	92

	BE13-11
	2.80
	3.30
	0.00
	2
	0.5
	18
	1.0
	85

	BE13-12
	8.80
	9.90
	0.05
	2
	1.1
	13
	1.8
	89

	BE13-13
	18.70
	20.40
	0.00
	2
	1.7
	9
	0.2
	92

	BE13-14
	10.70
	11.80
	0.10
	2
	1.1
	10
	0.6
	91

	BE13-15
	6.80
	7.40
	0.05
	2
	0.6
	9
	2.6
	92

	BE14-01
	3.40
	4.00
	0.03
	2
	0.6
	18
	7.5
	85

	BE14-02
	1.50
	1.80
	0.07
	2
	0.3
	20
	8.3
	83

	BE14-03
	7.70
	9.00
	0.04
	2
	1.3
	17
	3.5
	86

	BE14-04
	12.80
	14.40
	0.06
	2
	1.6
	13
	0.2
	89

	BE14-05
	15.40
	17.30
	0.07
	2
	1.9
	12
	1.1
	89

	BE14-06
	0.80
	0.80
	0.03
	2
	0.0
	0
	0.8
	100

	BE14-07
	3.70
	4.70
	0.04
	2
	1.0
	27
	0.4
	79

	BE14-08
	1.60
	1.90
	0.02
	2
	0.3
	19
	27.1
	84

	BE14-09
	10.20
	11.40
	0.12
	2
	1.2
	12
	0.4
	89

	BE14-10
	21.00
	22.80
	0.06
	2
	1.8
	9
	0.2
	92




Ruggedness
The results at the increased and decreased levels for each parameter were compared individually to the results obtained at the optimized parameters (20x dilution, 33 second rinse, 0.4% TMAH in the diluent, 5.0 mL/min He gas, and 1% ethanol in the diluent) for this method.  The least squares means, 95% confidence intervals, and corresponding p-values are given.   
When varying ethanol % and TMAH % in diluent, KED gas flow, and autosampler rinse time, QC concentration means fall within our QC acceptance range. The concentrations obtained when the dilution factor used during sample preparation was varied indicated that inaccurate values were obtained when a dilution factor other than 20X was used. A p-value < 0.05 indicated a statistically significant difference.














	Table S4. Analytical results for Cr and Co in high QC analyzed as samples when the dilution factor used during sample preparation is varied

	Chromium 

	Sample IDs
	15x dilution
	20x dilution
	25x dilution

	
	Concentration (µg/L)

	High QC-1A
	17.2
	11.7
	11.2

	High QC -1B
	19.9
	11.7
	11.6

	High QC -1C
	18.4
	11.6
	10.7

	High QC -1D
	*
	11.6
	10.9

	High QC -2A
	18.3
	11.6
	11.6

	High QC -2B
	19.6
	11.7
	11.1

	High QC -2C
	19.1
	11.6
	9.99

	High QC -2D
	*
	11.7
	9.86

	High QC -3A
	17.8
	11.6
	9.86

	High QC -3B
	19.0
	11.7
	9.80

	High QC -3C
	17.2
	11.8
	10.4

	High QC -3D
	*
	11.6
	11.4

	Least Squares Mean
	18.5
	11.7
	10.7

	Confidence Interval (95%)
	(18.0, 19.0)
	(11.2, 12.1)
	(10.3, 11.1)

	Comparison (decreased vs. method norm)
	p<0.0001 
	 

	Comparison (increased vs. method norm)
	 
	p=0.001

	Cobalt

	Sample IDs
	15x dilution
	20x dilution
	25x dilution

	
	Concentration (µg/L)

	High QC-1A
	11.6
	8.74
	7.93

	High QC -1B
	13.2
	8.51
	8.25

	High QC -1C
	12.7
	8.56
	7.54

	High QC -1D
	*
	8.59
	7.74

	High QC -2A
	12.5
	8.60
	8.20

	High QC -2B
	13.7
	8.56
	7.93

	High QC -2C
	13.4
	8.58
	7.16

	High QC -2D
	*
	8.48
	6.99

	High QC -3A
	12.4
	8.58
	6.98

	High QC -3B
	13.3
	8.56
	7.04

	High QC -3C
	11.7
	8.62
	7.43

	High QC -3D
	 
	8.54
	8.00

	Least Squares Mean
	12.7
	8.58
	7.60

	Confidence Interval (95%)
	(12.4, 13.0)
	(8.28, 8.88)
	(7.30, 7.90)

	Comparison (decreased vs. method norm)
	p<0.0001 
	 

	Comparison (increased vs. method norm)
	 
	p<0.0001 

	*For 15x dilution, there was not enough sample for aliquot "D".
	

	Statistical Significance (p<0.05)
	
	
	



	Table S5. Analytical results for Cr and Co in high QC analyzed as samples when the sample rinse time is varied

	Chromium 

	Sample IDs
	24 s rinse
	33 s rinse
	39 s rinse

	
	Concentration (µg/L)

	High QC-1A
	11.6
	11.8
	11.7

	High QC -1B
	11.5
	12.0
	12.4

	High QC -1C
	11.5
	11.8
	11.8

	High QC -1D
	11.5
	11.9
	11.8

	High QC -2A
	11.7
	12.0
	11.6

	High QC -2B
	11.4
	11.8
	11.9

	High QC -2C
	11.5
	12.0
	11.6

	High QC -2D
	11.8
	11.8
	11.7

	High QC -3A
	11.5
	12.1
	11.7

	High QC -3B
	11.5
	11.9
	11.6

	High QC -3C
	11.6
	11.9
	11.6

	High QC -3D
	12.6
	11.8
	11.4

	Least Squares Mean
	11.6
	11.9
	11.7

	Confidence Interval (95%)
	(11.5, 11.8)
	(11.8, 12.0)
	(11.6, 11.9)

	Comparison (decreased vs. method norm)
	p=0.0128
	 

	Comparison (increased vs. method norm)
	 
	p=0.0817

	Cobalt

	Sample IDs
	24 s rinse
	33 s rinse
	39 s rinse

	
	Concentration (µg/L)

	High QC-1A
	8.68
	8.60
	8.68

	High QC -1B
	8.63
	8.66
	8.66

	High QC -1C
	8.63
	8.60
	8.65

	High QC -1D
	8.69
	8.62
	8.68

	High QC -2A
	8.82
	8.73
	8.73

	High QC -2B
	8.71
	8.70
	8.80

	High QC -2C
	8.76
	8.67
	8.72

	High QC -2D
	8.80
	8.67
	8.69

	High QC -3A
	8.73
	8.79
	8.75

	High QC -3B
	8.76
	8.64
	8.77

	High QC -3C
	8.76
	8.65
	8.70

	High QC -3D
	9.65
	8.69
	8.66

	Least Squares Mean
	8.80
	8.67
	8.71

	Confidence Interval (95%)
	(8.66, 8.94)
	(8.53, 8.81)
	(8.57, 8.85)

	Comparison (decreased vs. method norm)
	p=0.0441
	 

	Comparison (increased vs. method norm)
	 
	p=0.5421

	Statistical Significance (p<0.05)
	
	
	



	Table S6. Analytical results for Cr and Co in high QC analyzed as samples when the percentage of TMAH in the diluent is varied

	Chromium 

	Sample IDs
	0.3% TMAH
	0.4% TMAH
	0.5% TMAH

	
	Concentration (µg/L)

	High QC-1A
	11.9
	12.7
	12.5

	High QC -1B
	12.2
	12.3
	12.9

	High QC -1C
	12.2
	12.3
	12.5

	High QC -1D
	12.1
	12.2
	12.6

	High QC -2A
	11.9
	12.6
	12.6

	High QC -2B
	12.0
	12.8
	12.5

	High QC -2C
	12.0
	12.2
	12.4

	High QC -2D
	11.8
	13.1
	12.4

	High QC -3A
	12.0
	12.2
	12.4

	High QC -3B
	12.1
	12.8
	12.5

	High QC -3C
	11.8
	12.4
	12.9

	High QC -3D
	11.9
	12.3
	11.5

	Least Squares Mean
	12.0
	12.5
	12.5

	Confidence Interval (95%)
	(11.8, 12.2)
	(12.3, 12.7)
	(12.31, 12.66)

	Comparison (decreased vs. method norm)
	p=0.0002
	 

	Comparison (increased vs. method norm)
	 
	p=0.9767

	Cobalt

	Sample IDs
	0.3% TMAH
	0.4% TMAH
	0.5% TMAH

	
	Concentration (µg/L)

	High QC-1A
	9.41
	9.18
	9.52

	High QC -1B
	9.46
	9.14
	9.48

	High QC -1C
	9.27
	9.07
	9.50

	High QC -1D
	9.26
	9.01
	9.48

	High QC -2A
	9.28
	9.29
	9.54

	High QC -2B
	9.39
	9.29
	9.53

	High QC -2C
	9.30
	9.14
	9.42

	High QC -2D
	9.31
	8.81
	9.51

	High QC -3A
	9.27
	8.96
	9.48

	High QC -3B
	9.21
	9.12
	9.51

	High QC -3C
	9.33
	9.23
	9.54

	High QC -3D
	9.33
	9.23
	8.23

	Least Squares Mean
	9.32
	9.12
	9.40

	Confidence Interval (95%)
	(9.18, 9.45)
	(8.99, 9.26)
	(9.26, 9.53)

	Comparison (decreased vs. method norm)
	p=0.0463
	 

	Comparison (increased vs. method norm)
	 
	p=0.0069

	Statistical Significance (p<0.05)
	
	
	



	Table S7. Analytical results for Cr and Co in high QC analyzed as samples when the percentage of ethanol used in the diluent is varied

	Chromium 

	Sample IDs
	0.8% ethanol
	1% ethanol
	1.2% ethanol

	
	Concentration (µg/L)

	High QC-1A
	11.4
	12.0
	11.8

	High QC -1B
	11.1
	11.3
	11.8

	High QC -1C
	11.3
	11.3
	11.8

	High QC -1D
	11.1
	11.3
	11.8

	High QC -2A
	11.2
	11.2
	11.7

	High QC -2B
	11.4
	11.3
	11.7

	High QC -2C
	11.1
	11.2
	11.7

	High QC -2D
	11.2
	11.1
	11.6

	High QC -3A
	11.2
	11.2
	11.8

	High QC -3B
	11.6
	11.1
	11.7

	High QC -3C
	11.5
	11.2
	11.8

	High QC -3D
	11.1
	11.2
	10.9

	Least Squares Mean
	11.3
	11.3
	11.7

	Confidence Interval (95%)
	(11.1 , 11.4)
	(11.1, 11.4)
	(11.5, 11.8)

	Comparison (decreased vs. method norm)
	p=0.7707
	 

	Comparison (increased vs. method norm)
	 
	p<0.0001

	Cobalt

	Sample IDs
	0.8% ethanol
	1% ethanol
	1.2% ethanol

	
	Concentration (µg/L)

	High QC-1A
	8.38
	8.57
	8.40

	High QC -1B
	8.38
	8.53
	8.49

	High QC -1C
	8.53
	8.58
	8.42

	High QC -1D
	8.39
	8.57
	8.44

	High QC -2A
	8.54
	8.61
	8.52

	High QC -2B
	8.52
	8.61
	8.44

	High QC -2C
	8.48
	8.52
	8.48

	High QC -2D
	8.56
	8.50
	8.38

	High QC -3A
	8.58
	8.63
	8.45

	High QC -3B
	8.77
	8.50
	8.43

	High QC -3C
	8.50
	8.52
	8.42

	High QC -3D
	8.51
	8.54
	7.55

	Least Squares Mean
	8.51
	8.56
	8.37

	Confidence Interval (95%)
	(8.42 , 8.61)
	(8.46, 8.65)
	(8.27, 8.47)

	Comparison (decreased vs. method norm)
	p=0.5079 
	 

	Comparison (increased vs. method norm)
	 
	p=0.0084

	Statistical Significance (p<0.05)
	
	
	



	Table S8. Analytical results for Cr and Co in high QC analyzed as samples when the KED He gas flow rate is varied

	Chromium 

	Sample IDs
	4 mL/min 
	5 mL/min 
	6 mL/min 

	
	Concentration (µg/L)

	High QC-1A
	12.9
	12.5
	12.1

	High QC -1B
	13.0
	12.5
	12.1

	High QC -1C
	13.1
	12.3
	12.1

	High QC -1D
	13.0
	12.2
	12.0

	High QC -2A
	13.2
	12.2
	12.6

	High QC -2B
	13.2
	12.3
	12.2

	High QC -2C
	13.1
	12.2
	12.1

	High QC -2D
	13.0
	12.1
	11.9

	High QC -3A
	13.4
	12.2
	12.1

	High QC -3B
	12.8
	12.2
	11.9

	High QC -3C
	12.9
	12.2
	11.9

	High QC -3D
	12.9
	12.1
	12.0

	Least Squares Mean
	13.0
	12.3
	12.1

	Confidence Interval (95%)
	(12.9, 13.2)
	(12.1, 12.4)
	(11.9, 12.2)

	Comparison (decreased vs. method norm)
	p<0.0001 
	 

	Comparison (increased vs. method norm)
	 
	p=0.008

	Cobalt

	Sample IDs
	4 mL/min 
	5 mL/min 
	6 mL/min 

	
	Concentration (µg/L)

	High QC-1A
	8.93
	8.95
	9.06

	High QC -1B
	8.90
	9.01
	9.09

	High QC -1C
	8.98
	8.89
	9.14

	High QC -1D
	8.96
	8.92
	9.03

	High QC -2A
	9.00
	8.95
	9.10

	High QC -2B
	9.11
	9.00
	9.06

	High QC -2C
	8.97
	9.03
	9.17

	High QC -2D
	8.95
	9.02
	9.11

	High QC -3A
	9.21
	9.04
	9.19

	High QC -3B
	8.91
	9.01
	9.10

	High QC -3C
	8.95
	9.04
	9.13

	High QC -3D
	8.95
	8.99
	9.17

	Least Squares Mean
	8.99
	8.99
	9.11

	Confidence Interval (95%)
	(8.92, 9.05)
	(8.92, 9.06)
	(9.04, 9.18)

	Comparison (decreased vs. method norm)
	p=0.9185
	 

	Comparison (increased vs. method norm)
	 
	p<0.0001 

	Statistical Significance (p<0.05)
	
	
	





Linearity
Table S9. Results of the analysis of calibration verification samples analyzed with the regular calibration curve (N=9 per each concentration)
	Samples 
	Expected concentration Co and Cr, µg/L
	Average measured concentration Cr, µg/L
	Average measured concentration Co, µg/L
	Average recovery Cr, %
	Average recovery Co, %

	1
	20
	21.4
	22.7
	107
	113

	2
	50
	51.2
	53.1
	102
	106

	3
	100
	108
	111
	108
	111


















Table S10. Calibration verification samples’ target vales, measured concentrations and % recovery analyzed with extended calibration curve (N=6 per each concentration except samples between 150 and 750 µg/L where N=3)
	Elevated Samples
	Expected concentration µg/L
	Average measured concentration Cr, µg/L
	Average measured concentration Co, µg/L
	Average recovery Cr, %
	Average recovery Co, %

	1
	150
	141
	135
	94
	90

	2
	250
	242
	232
	97
	93

	3
	500
	468
	538
	94
	108

	4
	750
	707
	832
	94
	111

	5
	1000
	946
	1109
	95
	111

	6
	1500
	1457
	1633
	97
	109

	7
	2000
	2306
	2173
	115
	109

	8
	2500
	2919
	2760
	117
	110

	9
	3000
	3418
	3321
	114
	111

	10
	5000
	5722
	5562
	114
	111








Range
To quantify samples with concentrations falling above standard calibration curve (>15µg/L) we implemented the use of an extended calibration curve. Dilution of the samples is not used since % recoveries are outside the allowable range of 90-110%. To quantify samples with concentrations above those of the extended calibration curve (> 100 µg/L) we diluted samples with base blood. The maximum dilution factor is 50X with base blood for samples ≤ 5000 µg/L. Dilution factors above 50X provide % recoveries outside of the acceptance range (90-110%).
Table S11. Average recoveries of the 25 and 100 µg/L samples diluted with base blood
	
	
	
	Chromium 
	Cobalt

	Dilution
	Expected concentration, µg/L
	Number of samples
	Average Concentration, µg/L
	Standard Deviation
	Average % Recovery
	Average Concentration, µg/L
	Standard Deviation
	Average % Recovery

	2x
	25
	3
	25.9
	0.6
	104
	24.8
	0.9
	99

	5x
	25
	3
	24.0
	0.4
	96
	23.3
	0.2
	93

	10x
	100
	5
	122
	22
	122
	123
	14
	123

	20x
	100
	5
	101
	7.8
	101
	104
	14
	104














Table S12: Average recoveries of the high concentration blood samples diluted with deionized water.

	Average Concentration  (µg/L)
	Expected Conc. (µg/L)
	Average Recovery (%)
	Standard deviation
	RSD (%)
	Dilution

	Chromium

	1020
	1000
	102
	1.5
	1.4
	10x

	1036
	1000
	104
	0.08
	0.08
	20x

	5109
	5000
	102
	1.6
	1.6
	50x

	6264
	6000
	104
	1.1
	1.1
	100x

	7468
	6500
	115
	0.3
	0.21
	100x

	8223
	7000
	117
	0.73
	0.62
	100x

	10240
	7500
	137
	4.2
	3.1
	100x

	11324
	10000
	113
	1.6
	1.4
	100x

	24089
	20000
	120
	2.8
	2.4
	200x

	Cobalt

	935
	1000
	94
	1.3
	1.4
	10x

	949
	1000
	95
	0.11
	0.12
	20x

	4848
	5000
	97
	1.2
	1.2
	50x

	5584
	6000
	93
	0.94
	1.0
	100x

	6286
	6500
	97
	0.18
	0.19
	100x

	6978
	7000
	100
	0.47
	0.47
	100x

	7869
	7500
	105
	1.5
	1.4
	100x

	10329
	10000
	103
	1.1
	1.1
	100x

	21776
	20000
	109
	3.1
	2.9
	200x










Table S13. Average recoveries of the high concentration blood samples diluted with base blood.
	Average Concentration  (µg/L)
	Expected Conc. (µg/L)
	Average Recovery (%)
	Standard deviation 
	RSD (%)
	Dilution 

	Chromium 

	962
	1000
	96
	3.9
	4.0
	20x

	3254
	3000
	108
	1.3
	1.2
	50x

	4847
	5000
	97
	6.8
	7.0
	100x

	6125
	5500
	111
	0.06
	0.05
	100x

	6562
	6000
	109
	6.9
	6.3
	100x

	6361
	7000
	91
	4.3
	4.7
	100x

	10436
	8000
	130
	2.1
	1.6
	100x

	Cobalt

	979
	1000
	98
	3.7
	3.7
	20x

	3181
	3000
	106
	1.5
	1.5
	50x

	4758
	5000
	95
	7.0
	7.3
	100x

	6344
	5500
	115
	0.62
	0.54
	100x

	6875
	6000
	115
	13.0
	11
	100x

	6203
	7000
	88
	5.2
	5.9
	100x

	8724
	8000
	109
	2.1
	2.0
	100x
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Table S14. Average recoveries of the high concentration blood samples diluted with base blood 50x.
	Average Concentration  (µg/L)
	Expected Conc. (µg/L)
	Average Recovery (%)
	Standard deviation 
	RSD (%)
	Dilution 

	Chromium 

	3062
	3000
	102
	1.6
	1.6
	50x

	4926
	5000
	99
	1.3
	1.3
	50x

	Cobalt

	3001
	3000
	100
	2.0
	2.0
	50x

	4853
	5000
	97
	2.8
	2.90
	50x











Cobalt Aqueous Blank Data (Concentrations)
Date of Analysis:  09/18/2014                   Instrument:  iCAP Qa-A                   Calibrators:  Lot B 
Cobalt	-3.3857680960884236E-3	-1.9608119516247293E-3	-2.1352605352489614E-3	-9.9152850120307837E-4	-4.5939399637599684E-4	-6.7200044121599361E-4	2.3724794206127077E-3	2.6638324590108387E-4	2.2055407477576485E-4	5.6930890933352945E-3	9.4950071559169805E-3	-1.390762400666708E-4	4.9378715600314994E-4	6.2039057793644356E-4	-1.582357824865576E-3	7.7868513217606685E-3	2.0646800788795983E-2	9.0605513374021548E-3	2.7021635698638687E-2	5.6383007127674682E-2	1.1710968339089802E-2	1.1527258712307328E-2	4.7668288645995836E-3	2.9394063033819596E-3	4.8375570220412795E-3	2.3292146470173816E-2	2.5452654091505958E-4	-1.5078886530007611E-3	-5.1505002917330883E-5	1.9706556958446586E-2	1.9189855406600322E-2	1.0392053333185688E-3	7.4631779382716437E-2	1.0583347773477667E-2	1.0884838091788113E-2	1.3266207806046754E-2	1.0558243848641161E-2	2.4429242438450155E-2	2.216837464724622E-2	2.3093501059023625E-2	2.7775333218692216E-2	3.8460264076263656E-2	4.9411657658063463E-2	Sample Number
Concentration, µg/L
Chromium 100 µg/L Spikes 
Date of Analysis:  09/18/2014                    Instrument:  iCAP Qa-A                   Calibrators:  Lot B 
101.53659481958967	99.609317685755016	99.71446661115047	100.70562240165103	99.78913614002056	99.658317909461317	99.851233016413573	101.05686176303796	100.52496352317698	101.51533098525344	99.926477508172113	101.28491716169944	100.84022604239638	101.00697193460675	100.14384424538932	100.47119028197231	100.64269372229482	100.58278489341387	101.4120764549714	101.76941530715602	99.1295592766797	100.36357485829249	100.55398759274053	99.361572199615381	100.26869641764125	101.30478511375928	100.27340042248917	100.17462471529858	100.65836538781454	106.13977639414752	105.37393310207665	104.31968142894337	102.23763683058063	105.253846250283	104.65260470140885	104.2890590847887	105.52791431720249	103.7890193249376	104.03943603373703	104.22573349628045	104.49757264436153	Sample Number
Concentration, µg/L
Cobalt 100 µg/L Spikes
Date of Analysis:  09/18/2014                   Instrument:  iCAP Qa-A                  Calibrators:  Lot B 
99.021901732895032	97.826753018436776	98.910892522183943	98.264849124347165	98.274369485500657	98.58925763190517	98.734301349139386	97.702084714216255	98.154436672618843	98.177862240270741	97.9167987076478	98.216008649980523	98.329795840269725	98.716192894030996	98.749115246262505	97.725515847755631	98.558100953283443	97.912643612530104	97.7681523573916	98.578360817867463	96.860727053239543	97.309702658112599	96.726858020540973	96.476988056780471	97.248149670838842	97.710947628053219	96.941293622303746	97.5594108764098	97.547116377579442	96.341362073365872	98.272713802396041	99.027693707095565	98.059788141714719	98.035384249425377	98.38142472825713	98.386047895551002	99.282299325602779	97.965822679276926	98.850358531820234	98.608832738242214	98.540276674552629	Sample Number
Concentration, µg/L
Chromium Aqueous Blank Data (Concentrations)
Date of Analysis:  09/18/2014                    Instrument:  iCAP Qa-A             Calibrators:  Lot B 
Chromium	-6.3181565942184867E-2	-7.3482365051485019E-2	-8.4926033165491285E-2	-8.9886976067000149E-2	-8.3075348970800239E-2	-8.1127855187724196E-2	-8.2719589956474437E-2	-7.6275005348736963E-2	-7.804545355488518E-2	-6.9963099781977456E-2	-9.4978590111069974E-2	-0.11002944169334231	-0.10910084742353947	-8.300727651363729E-2	-0.10758659434414959	-8.3749249607918533E-2	-0.10532058136114722	-0.10093620294961445	-5.7260154268409393E-2	-5.3919251847183623E-2	1.2958117923918331E-3	7.5349916000040521E-3	3.1645774441383522E-2	1.8973701826546802E-2	2.8342181575186955E-2	2.7847832919031479E-2	5.0283522567769579E-2	2.0562064331064033E-3	2.6418564676381377E-2	-1.9338670484033856E-3	1.0720188606687574E-2	5.1227953458610968E-2	0.17061806118881986	0.11664692049047794	5.9112983027650327E-2	4.3884697971557432E-2	6.5617797090376365E-2	5.1889854033766537E-2	5.3147783040237928E-2	5.7470757290371904E-2	7.2507773049207663E-2	0.12437134632379729	9.3163671197467712E-2	Sample Number
Concentration, µg/L
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