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Supplemental Data Table S1. Anatomical Therapeutic Classification (ATC) descriptions for pharmaceuticals detected in Minnesota Lakes, grouped by 1st-level designation

	Pharmaceutical
	ATC 
	General ATC description (1st level)

	Verapamil
	C08DA01
	Cardiovascular system, calcium channel blocker

	Valsartan
	C09CA03
	Cardiovascular system, agents acting on the renin–angiotensin system

	Gemfibrozil
	C10AB04
	Cardiovascular system, lipid-modifying agents

	Thiabendazole
	D01AC06
	Dermatologicals, antifungals for dermatological use

	Diphenhydramine
	D04AA32
	Dermatologicals, antipruritics, including antihistamines

	Sulfamethizole
	D06BA04
	Dermatologicals, antibiotics, and chemotherapeutics for dermatological use

	Triclosan
	D08AE04
	Dermatologicals, antiseptics, and disinfectants

	Testosterone
	G03BA03
	Genitourinary system and sex hormones

	Progesterone
	G03DA04
	Genitourinary system and sex hormones

	Sulfathiazole
	J01EB07
	Anti-infectives for systemic use, antibacterials for systemic use, sulfonamide antibacterials

	Ciprofloxacin
	J01MA02
	Anti-infectives for systemic use, antibacterials for systemic use, quinolone antibacterials

	Ofloxacin
	J01MA01
	Anti-infectives for systemic use, antibacterials for systemic use, quinolone antibacterials

	Sulfadimethoxine
	J01ED01
	Anti-infectives for systemic use, antibacterials for systemic use, sulfonamide antibacterials

	Sulfamethizole
	J01EB02
	Anti-infectives for systemic use, antibacterials for systemic use, sulfonamide antibacterials

	Sulfamethoxazole
	J01EC01
	Anti-infectives for systemic use, antibacterials for systemic use, sulfonamide antibacterials

	Trimethoprim
	J01EA01
	Anti-infectives for systemic use, antibacterials for systemic use

	Sulfamethazine
	J01EB03
	Anti-infectives for systemic use, antibacterials for systemic use, sulfonamide antibacterials

	Cocaine
	N01BC01
	Nervous system, anesthetics, local anesthetics

	Carbamazepine
	N03AF01
	Nervous system, antiepileptics

	Benztropine
	N04AC01
	Nervous system, I-Parkinson drugs, anticholinergic agents

	Alprazolam
	N05BA12
	Nervous system, psycholeptics, anxiolytics

	Meprobamate
	N05BC01
	Nervous system, psycholeptics, anxiolytics

	Amitriptyline
	N06AA09
	Nervous system, psychoanaleptics, antidepressants

	Caffeine
	N06BC01
	Nervous system, psychoanaleptics, antidepressants, psychostimulants

	Fluoxetine
	N06AB03
	Nervous system, psychoanaleptics, antidepressants

	Theophylline
	R03DA04
	Respiratory system, drugs for obstructive airway diseases

	Diphenhydramine
	R06AA02
	Respiratory system, antihistamines for systemic use

	Ciprofloxacin
	S01AE03
	Sensory organs, ophthalmologicals, anti-infectives

	Cocaine
	S01HA01
	Sensory organs, ophthalmologicals, local anesthetics







Method Summary of AXYS Method MLA-072 
ANALYSIS OF
 HORMONES IN SOLID AND AQUEOUS SAMPLES BY LC-MS/MS



This method summary describes the determination of a suite of hormone compounds in environmental samples. 
Reporting limits for aqueous samples are in the approximate range of 0 0.3 ng/L to 150 ng/L for a 1 L sample size.

List of Analytes (Hormones)

	ESI+  Compounds
	ESI- Compounds

	Allyl trenbolone
	17α-Dihydroequilin

	Androstenedione
	Equilenin

	Androsterone
	Equilin

	Desogestrel 1
	17β-Estradiol

	Estriol
	17α-Estradiol

	Mestranol
	Estrone

	Norethindrone
	17α-Ethinylestradiol

	Norgestrel
	

	Progestrone
	

	Testosterone
	



1	Desogestrel recoveries may be low and the potential for false negative or false positive results due to the presence of an interfering compound has been noted. Desogestrel is reported as a Tentatively Identified Compound since certainty of detection and the accuracy of quantification have not been established by the analytical procedure applied.
1.   EXTRACTION AND CLEANUP

Prior to extraction and/or clean-up procedures samples are adjusted to the required pH (2.0) and spiked with surrogates.
Aqueous samples are filtered prior to the analysis to remove solid particulate. The aqueous phase, solids phase, or a combined extract from both phases can be analyzed. Samples are cleaned up by solid phase extraction (SPE). After addition of recovery standards the extract is filtered and analyzed by LC/ESI-MS/MS in positive and negative ionization modes requiring a total of two different LC runs to analyze the complete list of analytes.




2.   INSTRUMENTAL ANALYSIS

The analysis is performed on a high performance liquid chromatograph coupled to a triple quadrupole mass spectrometer. Instrument calibration is performed using a series of calibration solutions (6 points) covering the working concentration range of the instrument (0.2 ng/mL – 3000 ng/mL) specific for the individual compounds of interest. The LC-MS/MS is run in MRM (Multiple Reaction Monitoring) mode and quantification is performed by recording the peak areas of the applicable daughter ion of specified parent ion/daughter transitions.


[bookmark: _Toc221327620]Table S2:	Positive Electrospray Ionization (+)ESI:
	Analytes and Quantification References
	Target Analyte
	Quantified Against

	Allyl trenbolone
	d6-Norethindrone

	Androstenedione
	d6-Norethindrone

	Androsterone (quantification)
	d6-Norethindrone

	Androsterone (secondary)
	d6-Norethindrone

	Desogestrel
	d6-Norethindrone

	Estriol (quantification)
	d6-Norethindrone

	Estriol (secondary)
	d6-Norethindrone

	Mestranol (quantification)
	d6-Norethindrone

	Mestranol (secondary)
	d6-Norethindrone

	Norethindrone
	d6-Norethindrone

	Norgestrel
	d6-Norgestrel

	Progesterone (quantification)
	d9-Progesterone

	Progesterone (secondary)
	d9-Progesterone

	Testosterone (quantification)
	d6-Norethindrone

	Testosterone (secondary)
	d6-Norethindrone

	Surrogate Standard
	

	d6-Norethindrone
	13C3-Atrazine

	d6-Norgestrel
	13C3-Atrazine

	d9-Progesterone
	13C3-Atrazine

	Recovery Standard
	

	13C3-Atrazine
	External standard





[bookmark: _Toc221327621]Table S3:	Negative Electrospray Ionization (-)ESI:
	Analytes and Quantification References
	Target Analyte
	Quantified Against

	17α-Dihydroequilin (quantification)
	d4-17β-Estradiol

	17α-Dihydroequilin (secondary)
	d4-17β-Estradiol

	Equilenin
	d4-17β-Estradiol

	Equilin
	d4-17β-Estradiol

	17β-Estradiol (quantification)
	d4-17β-Estradiol

	17β-Estradiol (secondary)
	d4-17β-Estradiol

	17α-Estradiol (quantification)
	d4-17β-Estradiol

	17α-Estradiol (secondary)
	d4-17β-Estradiol

	Estrone
	d4-17β-Estradiol

	17α-Ethinylestradiol (quantification)
	d4-Ethinylestradiol

	17α-Ethinylestradiol (secondary)
	d4-Ethinylestradiol

	Surrogate Standard
	

	d4-17β-Estradiol
	13C6-2,4,5-Trichlorophenoxyacetic acid

	d4-17α-Ethinylestradiol
	13C6-2,4,5-Trichlorophenoxyacetic acid

	Recovery Standard
	

	13C6-2,4,5-Trichlorophenoxyacetic acid
	External standard






3.   ANALYTE IDENTIFICATION

Positive identification of target Hormones, surrogate standards and recovery standards require:
·  3:1 signal:noise ratio for the parent ion to daughter ion transition, on condition that the result is above the lowest calibration standard level.
· Compound retention time falls within 0.4 minutes of the predicted retention times from the mean determined from the Initial Calibration. Natives with labelled surrogate standards must elute within 0.1 minutes of the associated labelled surrogates.


4.   ANALYTE QUANTIFICATION

Concentrations of the targets are calculated by isotope dilution or internal standard quantification with linear regression calibration, using a 1/X weighting type, excluding origin.
General equation :   Y = slope  X + intercept 

Where:	
	 X = weight of target (ng)
	 Quant. Std = labelled surrogate or recovery standard
The slope and intercept are used to convert raw peak areas in sample chromatograms to final concentrations as follows:

Sample Conc. =

Sample specific detection limits (SDLs) are calculated using 3 times the signal of the noise in the target compound channel and converting it to an equivalent concentration using the equations above.
Concentrations of the labeled surrogate standards in the final extract are calculated using the above equations with the recovery standards as internal standards. The recovery of surrogate standards is calculated and monitored as an indication of overall data quality.
The reporting limit for each target compound is defined as the concentration equivalent to the lowest calibration standard that is higher than the method detection limit (MDL), or the SDL, whichever is greater.



5.   QUALITY ACCEPTANCE CRITERIA


Table S4:	QC Acceptance Limits:
	
	IPR
	OPR
Recovery
	Sample Recovery
	Blank Level

	Compound
	% Recovery
	% RSD
	(%)
	(%)
	(ng)

	Mestranol
	50 – 125
	30
	45 – 130
	
	 40

	Estrone
	30 – 140
	40
	25 – 150
	
	 4

	17α-Dihydroequilin
	35 – 160
	50
	30 – 170
	
	 4

	17α-Ethinylestradiol
	70 – 125
	30
	70 – 130
	
	 20

	17α-Estradiol
	50 – 125
	30
	45 – 130
	
	 4

	17ß-Estradiol
	25 – 150
	40
	20 – 160
	
	 4

	Desogestrel 2
	
	
	
	
	

	Norethindrone
	75 – 125
	30
	70 – 130
	
	 4

	Equilin
	35 – 135
	30
	30 – 140
	
	 8

	Norgestrel
	70 – 125
	30
	65 – 130
	
	 4

	Testosterone
	75 – 125
	30
	70 – 130
	
	 0.8

	Progesterone
	75 – 125
	30
	70 – 130
	
	 0.8

	Androstenedione
	75 – 125
	30
	70 – 130
	
	 2

	Estriol
	75 – 130
	30
	70 – 135
	
	 48

	Allyl Trenbolone
	45 – 125
	30
	40 – 130
	
	 0.8

	Androsterone
	65 – 125
	30
	65 – 130
	
	 20

	Equilenin
	45 – 210
	50
	40 – 220
	
	 0.8

	Surrogate Standard
	
	
	
	
	

	d4-17ß-Estradiol
	25 – 180
	40
	20 – 190
	20 – 190 1
	

	d6-Norethindrone 
	75 – 130
	30
	70 – 130
	70 – 130 1
	

	d4-17α-Ethinylestradiol
	50 – 190
	30
	40 – 200
	40 – 200 1
	

	d9-Progesterone
	75 – 130
	30
	70 – 130
	70 – 130 1
	

	d6-Norgestrel 
	75 – 130
	30
	70 – 135
	70 – 135 1
	


1	Recoveries outside limits may be accepted based on application and professional judgment
2	“Tentatively Identified Compound” only. Compound identity and concentration are estimated.







[bookmark: _Toc221327617][bookmark: _GoBack]Table S5:	Instrumental Acceptance Specifications 
	QC Parameter
	Specification

	Instrument Sensitivity
	Daily, S:N  3:1 for all analytes for lowest calibration point.

	Initial Calibration
	Initial, (1/X) weighed linear regression (followed by regular Cal/Ver procedures and repeated as necessary to maintain Cal/Ver results within established acceptance ranges.
R2  0.985 A
Calculated concentrations 70-130%, one point per compound may be 60-140%.

	Continuing Calibration Verification
	Every 20 samples, determined concentrations within 30% of actual concentrations. Professional judgment allowed for wider acceptance limits.

	Instrumental Carryover
and Instrument Background
	Every Initial Calibration, Cal/Ver, or SPM: < 0.3 % carryover, and area response of analytes in instrument blank < 1/3 of the response of the A CAL level judged following two previous methanol blank injections.

	Duplicate Samples or MS/MSD B
	If conc. >5 times R.L., RPD < 40%
If conc. <5 times R.L., RPD <40% for 60% of analytes 




A 	This requirement may be waived with approval by the Project Manager or the QA Manager.
B 	RPD specifications are guideline. Wider limits may be applied based on sample characteristics and professional judgment.

Summary of AXYS Method MLA-075 Rev 06 Ver 01:
AXYS Method MLA-075: ANALYSIS OF PHARMACEUTICAL AND PERSONAL CARE PRODUCTS AND HORMONES IN SOLID,
AQUEOUS, TISSUE AND POCIS SAMPLES BY LC-MS/MS


This method is suitable for the determination of a suite of hormones and pharmaceutical and personal care compounds.  (Lists 1, 2, 3, 4, 5 and 6 and hormones). The target analytes for this study were in Lists 1, 3, 4 and 5 as shown below. 
Target Analytes
	List 1 - (Acid extraction, positive ESI)

	Acetaminophen
	Norfloxacin

	Azithromycin
	Norgestimate

	Caffeine
	Ofloxacin

	Carbadox
	Ormetoprim

	Carbamazepine
	Oxacillin 1

	Cefotaxime
	Oxolinic acid

	Ciprofloxacin 1
	Penicillin G 1

	Clarithromycin
	Penicillin V

	Clinafloxacin
	Roxithromycin

	Cloxacillin
	Sarafloxacin

	Dehydronifedipine
	Sulfachloropyridazine

	Digoxigenin
	Sulfadiazine

	Digoxin
	Sulfadimethoxine

	Diltiazem
	Sulfamerazine

	1,7-Dimethylxanthine
	Sulfamethazine

	Diphenhydramine
	Sulfamethizole

	Enrofloxacin
	Sulfamethoxazole

	Erythromycin
	Sulfanilamide

	Flumequine
	Sulfathiazole

	Fluoxetine
	Thiabendazole

	Lincomycin
	Trimethoprim

	Lomefloxacin
	Tylosin

	Miconazole
	Virginiamycin M1




	
List 3 - (Acid extraction, negative ESI)

	Bisphenol A
	2-hydroxy-ibuprofen

	Furosemide
	Ibuprofen

	Gemfibrozil
	Naproxen

	Glipizide
	Triclocarban

	Glyburide
	Triclosan

	Hydrochlorothiazide
	Warfarin 

	List 4 - (Base extraction, positive ESI)

	Albuterol
	Cotinine

	Amphetamine
	Enalapril

	Atenolol
	Hydrocodone

	Atorvastatin
	Metformin

	Cimetidine
	Oxycodone

	Clonidine
	Ranitidine

	Codeine
	Triamterene

	List 5 - (Acid Extraction, positive ESI)

	Alprazolam
	Metoprolol

	Amitriptyline
	Norfluoxetine

	Amlodipine
	Norverapamil

	Benzoylecgonine
	Paroxetine

	Benztropine
	Prednisolone

	Betamethasone
	Prednisone

	Cocaine
	Promethazine

	DEET (N,N-diethyl-m-toluamide)
	Propoxyphene

	Desmethyldiltiazem
	Propranolol

	Diazepam
	Sertraline

	Fluocinonide
	Simvastatin

	Fluticasone propionate
	Theophylline

	Hydrocortisone
	Trenbolone

	10-hydroxy-amitriptyline
	Trenbolone acetate

	Meprobamate
	Valsartan

	Methylprednisolone
	Verapamil


1	Analysis result is classified as ‘information value’ of estimated concentration. 


EXTRACTION AND CLEANUP
The analysis requires extraction at two different pH conditions: At pH 10 for analysis of fourteen analytes (List 4); and at pH 2 for the analysis of the other analytes (Lists 1, 3, and 5 and hormones). Prior to extraction and/or clean-up, samples are adjusted to the required pH and spiked with surrogates.
Surrogate standards are added to all samples before extraction.
All aqueous samples are filtered and the aqueous portion is cleaned up by solid phase extraction before analysis by LC/ESI-MS/MS.
Aqueous samples with no or limited visible particulate (e.g. surface water, ground water, wastewater treatment final effluent, typically with <100 mg/L TSS) normally can be processed with up to 1L samples sizes. The sample is filtered and routinely only the aqueous phase is analyzed. 
Before analysis by LC/ESI-MS/MS all extracts are spiked with recovery standards.
INSTRUMENTAL ANALYSIS
Analysis of the sample extract is performed on a high performance liquid chromatograph coupled to a triple quadrupole mass spectrometer. The LC-MS/MS is run in MRM (Multiple Reaction Monitoring) mode and quantification is performed by recording the peak areas of the applicable parent ion/daughter ion transitions. Some analytes are analyzed in the ESI positive mode and some are analyzed in the ESI negative mode. Analysis of the complete list of analytes targeted in this study requires 4 separate LC-MS/MS runs.


AXYS Analytical Services Ltd.


Analytes, Ions and Quantification References
[bookmark: _Toc228684846]List 1 – Acid Extraction, Positive Electrospray Ionization (+)ESI
	Target Analyte
	Typical Retention Time (min)
	Typical
RRT
	RRT Reference
	Parent Ion Mass
	Daughter Ion Mass
	Quantified against

	Sulfanilamide
	2.02
	0.432
	13C2,15N-Acetaminophen
	190.0
	155.8
	13C6-Sulfamethazine

	Acetaminophen 
	4.68
	1.000
	13C2,15N-Acetaminophen
	152.2
	110.0
	13C2,15N-Acetaminophen

	Sulfadiazine
	5.32
	1.137
	13C2,15N-Acetaminophen
	251.2
	156.1
	13C6-Sulfamethazine

	1,7-Dimethylxanthine 
	7.02
	0.753
	13C3-Caffeine
	181.2
	124.0
	13C3-Caffeine

	Sulfathiazole 
	8.00
	0.858
	13C3-Caffeine
	256.3
	156.0
	13C6-Sulfamethoxazole

	Sulfamerazine 
	8.78
	0.942
	13C3-Caffeine
	265.0
	156.0
	13C6-Sulfamethazine

	Caffeine 
	9.32
	1.000
	13C3-Caffeine
	195.0
	138.0
	13C3-Caffeine

	Lincomycin
	9.47
	0.953
	13C3-Trimethoprim
	407.2
	126.0
	13C3-Trimethoprim

	Trimethoprim 
	9.94
	1.000
	13C3-Trimethoprim
	291.2
	230.0
	13C3-Trimethoprim

	Sulfamethizole 
	10.09
	0.983
	13C6-Sulfamethazine
	271.0
	156.0
	13C6-Sulfamethoxazole

	Cefotaxime
	10.09
	1.015
	13C3-Trimethoprim
	456.4
	396.1
	13C3-Trimethoprim

	Sulfamethazine 
	10.31
	1.000
	13C6-Sulfamethazine
	279.0
	156.0
	13C6-Sulfamethazine

	Ofloxacin
	10.53
	0.974
	13C3,15N-Ciprofloxacin
	362.2
	318.0
	13C3,15N-Ciprofloxacin

	Carbadox 
	10.53
	1.005
	d6-Thiabendazole
	263.2
	231.2
	13C3-Trimethoprim

	Ormetoprim
	10.53
	1.059
	13C3-Trimethoprim
	275.3
	259.1
	13C3-Trimethoprim

	Norfloxacin 
	10.59
	0.980
	13C3,15N-Ciprofloxacin
	320.0
	302.0
	13C3,15N-Ciprofloxacin

	Thiabendazole
	10.59
	1.000
	d6-Thiabendazole
	202.1
	175.1
	d6-Thiabendazole

	Ciprofloxacin
	10.81
	1.000
	13C3,15N-Ciprofloxacin
	332.2
	314.2
	13C3,15N-Ciprofloxacin

	Sulfachloropyridazine
	10.97
	1.069
	13C6-Sulfamethazine
	285.0
	156.0
	13C6-Sulfamethazine

	Lomefloxacin
	11.14
	1.031
	13C3,15N-Ciprofloxacin
	352.2
	308.1
	13C3,15N-Ciprofloxacin

	Enrofloxacin 
	11.22
	1.038
	13C3,15N-Ciprofloxacin
	360.2
	316.0
	13C3,15N-Ciprofloxacin

	Sulfamethoxazole 
	11.33
	1.000
	13C6-Sulfamethoxazole
	254.0
	156.0
	13C6-Sulfamethoxazole

	Sarafloxacin
	11.84
	1.095
	13C3,15N-Ciprofloxacin
	386.1
	299.0
	13C3,15N-Ciprofloxacin

	Clinafloxacin
	12.04
	1.059
	13C6-Sulfamethoxazole
	366.3
	348.1
	13C3,15N-Ciprofloxacin

	Digoxigenin 
	12.68
	1.115
	13C6-Sulfamethoxazole
	391.2
	355.2
	13C3-Trimethoprim

	Oxolinic Acid
	13.11
	0.819
	13C3-Atrazine 
	262.1
	244.0
	13C3-Trimethoprim

	Sulfadimethoxine 
	13.33
	1.172
	13C6-Sulfamethoxazole
	311.0
	156.0
	13C6-Sulfamethoxazole

	Azithromycin
	13.55
	0.846
	13C3-Atrazine 
	749.9
	591.6
	13C3-Trimethoprim

	Penicillin G
	14.46
	0.903
	13C3-Atrazine 
	367.1
	159.9
	13C3-Trimethoprim

	Diphenhydramine
	14.57
	0.910
	13C3-Atrazine 
	256.2
	167.0
	13C3-Trimethoprim

	Flumequine
	15.25
	0.953
	13C3-Atrazine 
	262.0
	173.7
	13C3-Trimethoprim

	Penicillin V
	15.29
	0.955
	13C3-Atrazine 
	383.2
	159.9
	13C3-Trimethoprim

	Diltiazem
	15.34
	0.958
	13C3-Atrazine 
	415.5
	178.0
	13C3-Trimethoprim

	Carbamazepine
	15.38
	1.007
	d10-Carbamazepine
	237.4
	194.2
	d10-Carbamazepine

	Erythromycin 1
	15.94
	1.000
	13C2-Erythromycin
	734.4
	158
	not quantified

	Oxacillin
	16.30
	1.018
	13C3-Atrazine 
	434.1
	160.2
	13C3-Trimethoprim

	Tylosin 
	16.37
	1.022
	13C3-Atrazine 
	916.6
	772.5
	13C6-Sulfamethazine

	Digoxin 
	16.58
	1.036
	13C3-Atrazine 
	798.5
	651.3
	13C3-Trimethoprim

	Dehydronifedipine
	16.65
	0.981
	d5-Fluoxetine
	345.1
	284.1
	13C3-Trimethoprim

	Cloxacillin
	16.82
	0.991
	d5-Fluoxetine
	468.1
	160.1
	13C3-Trimethoprim

	Erythromycin anhydrate 1
	16.90
	1.000
	13C2-Erythromycin anhydrate
	716.4
	158
	13C2-Erythromycin anhydrate

	Fluoxetine
	16.97
	1.000
	d5-Fluoxetine
	310.1
	148.0
	d5-Fluoxetine

	Virginiamycin M1
	17.40
	1.025
	d5-Fluoxetine
	526.3
	508.3
	13C3-Trimethoprim

	Clarithromycin
	17.61
	1.038
	d5-Fluoxetine
	748.9
	158.2
	13C6-Sulfamethazine

	Roxithromycin 
	17.83
	1.051
	d5-Fluoxetine
	837.6
	679.0
	13C6-Sulfamethazine

	Miconazole
	20.93
	1.233
	d5-Fluoxetine
	417.0
	161.0
	13C3-Trimethoprim

	Norgestimate 
	21.80
	1.285
	d5-Fluoxetine
	370.5
	124.0
	13C3-Trimethoprim

	Surrogate Standard
	
	
	
	
	
	

	13C2,15N-Acetaminophen 
	4.68
	0.292
	13C3-Atrazine 
	155.2
	111.0
	13C3-Atrazine 

	13C3-Caffeine 
	9.32
	0.582
	13C3-Atrazine 
	198.0
	140.0
	13C3-Atrazine 

	13C3-Trimethoprim 
	9.94
	0.621
	13C3-Atrazine 
	294.2
	233.0
	13C3-Atrazine 

	13C6-Sulfamethazine 
	10.26
	0.641
	13C3-Atrazine 
	285.1
	162.1
	13C3-Atrazine 

	d6-Thiabendazole
	10.48
	0.655
	13C3-Atrazine 
	208.1
	180.1
	13C3-Atrazine 

	13C3,15N-Ciprofloxacin 
	10.81
	0.675
	13C3-Atrazine 
	336.1
	318.2
	13C3-Atrazine 

	13C6-Sulfamethoxazole 
	11.37
	0.710
	13C3-Atrazine 
	260.0
	162.0
	13C3-Atrazine 

	d10-Carbamazepine
	15.28
	0.954
	13C3-Atrazine 
	247
	204
	13C3-Atrazine 

	13C2-Erythromycin 1 
	15.86
	0.991
	13C3-Atrazine 
	736.4
	160.0
	monitor for less than 5%

	13C2-Erythromycin anhydrate 1 
	16.90
	1.056
	13C3-Atrazine 
	718.4
	160.0
	13C3-Atrazine 

	d5-Fluoxetine
	16.97
	1.060
	13C3-Atrazine 
	315.3
	153.0
	13C3-Atrazine 

	Recovery Standard
	
	
	
	
	
	

	13C3-Atrazine
	16.01
	1.000
	
	219.1
	176.9 (134.0)
	External Standard



1	Because of intramolecular dehydration during the analytical procedure erythromycin is quantified as the dehydration product “erythromycin – H2O”. The peak area of the 13C2-Erythromycin is monitored and must be less than 5% of the 13C2-Erythromycin - H2O peak area. If it is greater, the Erythromycin - H2O result is flagged as ‘accuracy unknown’.
[bookmark: _Toc228684847]

[bookmark: _Toc228684848]List 3 – Acid Extraction, Negative Electrospray Ionization (-)ESI
	Target Analyte
	Typical Retention Time (min)
	Typical
RRT
	RRT Reference
	Parent Ion Mass
	Daughter Ion Mass
	Quantified against

	Hydrochlorathiazide
	2.24
	0.440
	13C6-2,4,5-T
	296.0
	268.8
	13C-d3-Naproxen

	Hydrochlorathiazide*
	2.24
	0.440
	13C6-2,4,5-T
	296.0
	204.8
	13C-d3-Naproxen

	Furosemide
	3.19
	0.627
	13C6-2,4,5-T
	329.0
	204.7
	13C-d3-Naproxen

	Furosemide*
	3.19
	0.627
	13C6-2,4,5-T
	329.0
	284.8
	13C-d3-Naproxen

	2-hydroxy-ibuprofen
	4.10
	0.806
	13C6-2,4,5-T
	221.1
	176.8
	13C3-Ibuprofen 

	Glipizide
	6.68
	1.008
	d11-Glipizide
	444.2
	319.0
	d11-Glipizide

	Glipizide*
	6.68
	1.008
	d11-Glipizide
	444.2
	169.8
	d11-Glipizide

	Naproxen
	6.68
	1.000
	13C-d3-Naproxen
	228.9
	168.6
	13C-d3-Naproxen

	Bisphenol A
	6.77
	1.007
	d6-Bisphenol A
	227.0
	211.9
	d6-Bisphenol A

	Bisphenol A*
	6.77
	1.007
	d6-Bisphenol A
	227.0
	132.9
	d6-Bisphenol A

	Warfarin
	7.00
	1.007
	d5-Warfarin
	307.0
	161.0
	d5-Warfarin

	Glyburide
	8.40
	1.010
	d3-Glyburide
	492.1
	169.8
	d3-Glyburide

	Glyburide*
	8.40
	1.010
	d3-Glyburide
	492.1
	367.0
	d3-Glyburide

	Ibuprofen
	8.48
	1.000
	13C3-Ibuprofen
	205.1
	161.1
	13C3-Ibuprofen

	Gemfibrozil
	9.35
	1.000
	d6-Gemfibrozil
	249.0
	121.0
	d6-Gemfibrozil

	Triclocarban
	9.46
	0.997
	13C6-Triclocarban
	312.9
	159.7
	13C6-Triclocarban

	Triclosan
	9.60
	1.000
	13C12-Triclosan
	286.8
	35.0
	13C12-Triclosan

	Surrogate Standard
	
	
	
	
	
	

	d11-Glipizide
	6.63
	1.303
	13C6-2,4,5-T
	455.0
	319.0
	13C6-2,4,5-T

	d11-Glipizide*
	6.63
	1.303
	13C6-2,4,5-T
	455.0
	169.8
	13C6-2,4,5-T

	13C-d3-Naproxen
	6.68
	1.312
	13C6-2,4,5-T
	232.9
	168.6
	13C6-2,4,5-T

	d6-Bisphenol A
	6.72
	1.320
	13C6-2,4,5-T
	233.0
	214.8
	13C6-2,4,5-T

	d6-Bisphenol A*
	6.72
	1.320
	13C6-2,4,5-T
	233.0
	137.8
	13C6-2,4,5-T

	d5-Warfarin 
	6.95
	1.365
	13C6-2,4,5-T
	312
	161.0
	13C6-2,4,5-T

	d3-Glyburide
	8.32
	1.635
	13C6-2,4,5-T
	495.0
	169.9
	13C6-2,4,5-T

	d3-Glyburide*
	8.32
	1.635
	13C6-2,4,5-T
	495.0
	370.1
	13C6-2,4,5-T

	13C3-Ibuprofen
	8.48
	1.666
	13C6-2,4,5-T
	208.2
	163.1
	13C6-2,4,5-T

	d6-Gemfibrozil
	9.35
	1.837
	13C6-2,4,5-T
	255
	121
	13C6-2,4,5-T

	13C6-Triclocarban
	9.49
	1.864
	13C6-2,4,5-T
	318.9
	159.7
	13C6-2,4,5-T

	13C12-Triclosan
	9.60
	1.886
	13C6-2,4,5-T
	298.8
	35
	13C6-2,4,5-T




	Recovery Standard
	
	
	
	
	
	

	13C6-2,4,5-Trichlorophenoxy-acetic acid (13C6-2,4,5-T)
	5.09
	1.000
	
	258.8
	200.7
	External Standard


* Indicates secondary transition for possible diagnostic use.







[bookmark: _Toc228684849]
List 4 – Base Extraction, Positive Electrospray Ionization (+)ESI
	Target Analyte
	Typical Retention Time (min)
	Typical
RRT
	RRT Reference
	Parent Ion Mass
	Daughter Ion Mass
	Quantified against

	Atorvastatin
	3.84
	0.934
	d3-Cotinine
	559.3
	440.0
	d5-Enalapril

	Atorvastatin*
	3.84
	0.934
	d3-Cotinine
	559.3
	466.0
	d5-Enalapril

	Cotinine
	4.11
	1.000
	d3-Cotinine
	177.0
	98.0
	d3-Cotinine

	Cimetidine 
	4.84
	0.994
	d3-Cimetidine
	253.1
	159.0
	d3-Cimetidine

	Triamterene
	5.35
	1.099
	d3-Cimetidine
	254.1
	236.9
	d4-Clonidine

	Triamterene*
	5.35
	1.099
	d3-Cimetidine
	254.1
	103.7
	d4-Clonidine

	Enalapril
	6.52
	1.000
	d5-Enalapril
	377.2
	233.9
	d5-Enalapril

	Enalapril*
	6.52
	1.000
	d5-Enalapril
	377.2
	159.8
	d5-Enalapril

	Oxycodone
	6.70
	0.953
	d6-Oxycodone
	316.2
	240.9
	d6-Oxycodone

	Oxycodone*
	6.70
	0.953
	d6-Oxycodone
	316.2
	298.0
	d6-Oxycodone

	Clonidine
	6.75
	0.985
	d4-Clonidine
	230.0
	43.9
	d4-Clonidine

	Clonidine*
	6.75
	0.985
	d4-Clonidine
	230.0
	212.5
	d4-Clonidine

	Amphetamine
	8.12
	1.000
	d5-Amphetamine
	136.1
	90.8
	d5-Amphetamine

	Amphetamine*
	8.12
	1.000
	d5-Amphetamine
	136.1
	118.9
	d5-Amphetamine

	Albuterol 
	8.31
	0.989
	d3-Albuterol
	240.0
	148.0
	d3-Albuterol

	Codeine
	8.56
	0.985
	d6-Codeine
	300.2
	214.9
	d6-Codeine

	Hydrocodone
	8.75
	0.972
	d3-Hydrocodone
	300.2
	198.8
	d3-Hydrocodone

	Hydrocodone*
	8.75
	0.972
	d3-Hydrocodone
	300.2
	170.6
	d3-Hydrocodone

	Ranitidine 
	8.81
	0.985
	d7-Atenolol
	315.0
	175.9
	d3-Albuterol

	Atenolol
	8.88
	0.993
	d7-Atenolol
	267.2
	144.7
	d7-Atenolol

	Atenolol*
	8.88
	0.993
	d7-Atenolol
	267.2
	189.7
	d7-Atenolol

	Metformin 
	9.56
	1.000
	d6-Metformin
	130.1
	60.1
	d6-Metformin

	Surrogate Standards
	
	
	
	
	
	

	d3-Cotinine
	4.11
	0.530
	d3-Amitriptyline
	180.0
	79.9
	d3-Amitriptyline

	d3-Cotinine*
	4.11
	0.530
	d3-Amitriptyline
	180.0
	101.0
	d3-Amitriptyline

	d3-Cimetidine
	4.87
	0.628
	d3-Amitriptyline
	256.0
	161.8
	d3-Amitriptyline

	d3-Cimetidine*
	4.87
	0.628
	d3-Amitriptyline
	256.0
	94.8
	d3-Amitriptyline

	d5-Enalapril
	6.52
	0.841
	d3-Amitriptyline
	382.0
	238.8
	d3-Amitriptyline

	d5-Enalapril*
	6.52
	0.841
	d3-Amitriptyline
	382.0
	164.8
	d3-Amitriptyline

	d4-Clonidine
	6.85
	0.884
	d3-Amitriptyline
	234.0
	47.9
	d3-Amitriptyline

	d4-Clonidine*
	6.85
	0.884
	d3-Amitriptyline
	234.0
	216.7
	d3-Amitriptyline

	d6-Oxycodone
	7.03
	0.907
	d3-Amitriptyline
	322.1
	262.0
	d3-Amitriptyline

	d6-Oxycodone*
	7.03
	0.907
	d3-Amitriptyline
	322.1
	304.1
	d3-Amitriptyline

	d5-Amphetamine
	8.12
	1.048
	d3-Amitriptyline
	141.1
	92.9
	d3-Amitriptyline

	d5-Amphetamine*
	8.12
	1.048
	d3-Amitriptyline
	141.1
	123.9
	d3-Amitriptyline

	d3-Albuterol
	8.40
	1.084
	d3-Amitriptyline
	243.0
	151.0
	d3-Amitriptyline

	d6-Codeine
	8.69
	1.121
	d3-Amitriptyline
	306.0
	217.9
	d3-Amitriptyline

	d6-Codeine*
	8.69
	1.121
	d3-Amitriptyline
	306.0
	151.8
	d3-Amitriptyline

	d7-Atenolol
	8.94
	1.154
	d3-Amitriptyline
	274.0
	144.7
	d3-Amitriptyline

	d7-Atenolol*
	8.94
	1.154
	d3-Amitriptyline
	274.0
	189.7
	d3-Amitriptyline

	d3-Hydrocodone
	9.00
	1.161
	d3-Amitriptyline
	303.1
	198.9
	d3-Amitriptyline

	d3-Hydrocodone*
	9.00
	1.161
	d3-Amitriptyline
	303.1
	170.8
	d3-Amitriptyline

	d6-Metformin
	9.56
	1.234
	d3-Amitriptyline
	136.1
	60.1
	d3-Amitriptyline

	Recovery Standards
	
	
	
	
	
	

	d3-Amitriptyline
	7.75
	1.000
	
	281.0
	232.7
	External Standard

	d3-Amitriptyline*
	7.75
	1.000
	
	281.0
	90.7
	External Standard

	d9-Albuterol
	8.40
	1.000
	
	249
	148.3
	External Standard

	d9-Albuterol*
	8.40
	1.000
	
	249
	167
	External Standard


* Indicates secondary transition for possible diagnostic use.


List 5 – Acid Extraction, Positive Electrospray Ionization (+)ESI
	Target Analyte
	Typical Retention Time (min)
	Typical
RRT
	RRT Reference
	Parent Ion Mass
	Daughter Ion Mass
	Quantified against

	Theophylline
	2.52
	1.000
	13C,15N2-Theophylline
	181.1
	123.8
	13C,15N2-Theophylline

	Theophylline*
	2.52
	1.000
	13C,15N2-Theophylline*
	181.1
	95.8
	13C,15N2-Theophylline*

	Benzoylecgonine
	5.48
	1.028
	d8-Benzoylecgonine
	290.1
	167.8
	d8-Benzoylecgonine

	Benzoylecgonine*
	5.48
	1.028
	d8-Benzoylecgonine
	290.1
	104.8
	d8-Benzoylecgonine

	Metoprolol
	8.13
	1.009
	d7-Metoprolol
	268.2
	190.7
	d7-Metoprolol

	Metoprolol*
	8.13
	1.009
	d7-Metoprolol
	268.2
	115.7
	d7-Metoprolol

	Cocaine
	8.74
	1.000
	d3-Cocaine
	304.1
	181.8
	d3-Cocaine

	Cocaine*
	8.74
	1.000
	d3-Cocaine
	304.1
	81.9
	d3-Cocaine

	Meprobamate
	11.09
	1.376
	d7-Metoprolol
	219.0
	157.8
	d7-Metoprolol

	Meprobamate*
	11.09
	1.376
	d7-Metoprolol
	219.0
	96.9
	d7-Metoprolol

	10-hydroxy-amitriptyline
	11.70
	0.829
	d7-Propranolol
	294.2
	215.0
	d7-Propranolol

	10-hydroxy-amitriptyline*
	11.70
	0.829
	d7-Propranolol
	294.2
	276.0
	d7-Propranolol

	Propranolol
	14.35
	1.016
	d7-Propranolol
	260.2
	115.8
	d7-Propranolol

	Propranolol*
	14.35
	1.016
	d7-Propranolol
	260.2
	182.7
	d7-Propranolol

	Prednisone
	16.47
	0.953
	d4-Hydrocortisone
	359.2
	341.0
	d7-Propranolol

	Prednisone*
	16.47
	0.953
	d4-Hydrocortisone
	359.2
	146.7
	d7-Propranolol

	Hydrocortisone
	17.29
	1.000
	d4-Hydrocortisone
	363.2
	120.7
	d4-Hydrocortisone

	Hydrocortisone*
	17.29
	1.000
	d4-Hydrocortisone
	363.2
	326.7
	d4-Hydrocortisone

	Prednisolone
	17.29
	1.000
	d4-Hydrocortisone
	361.2
	343.0
	d7-Propranolol 

	Prednisolone*
	17.29
	1.000
	d4-Hydrocortisone
	361.2
	324.7
	d7-Propranolol 

	Promethazine
	18.39
	1.008
	d4-Promethazine
	285.1
	197.8
	d4-Promethazine

	Promethazine*
	18.39
	1.008
	d4-Promethazine
	285.1
	85.7
	d4-Promethazine

	Desmethyldiltiazem
	18.53
	1.016
	d4-Promethazine
	401.2
	177.8
	d4-Promethazine

	Desmethyldiltiazem*
	18.53
	1.016
	d4-Promethazine
	401.2
	149.5
	d4-Promethazine

	Paroxetine
	20.28
	1.007
	d6-Paroxetine
	330.2
	191.8
	d6-Paroxetine

	Paroxetine*
	20.28
	1.007
	d6-Paroxetine
	330.2
	69.8
	d6-Paroxetine

	DEET
	20.63
	1.014
	d7-DEET
	192.0
	118.6
	d7-DEET

	DEET
	20.63
	1.014
	d7-DEET
	192.0
	90.7
	d7-DEET

	Norverapamil
	20.63
	1.014
	d7-DEET
	441.3
	164.7
	d7-Propranolol 

	Norverapamil*
	20.63
	1.014
	d7-DEET
	441.3
	149.7
	d7-Propranolol 

	Verapamil
	21.16
	0.994
	d3-Methylprednisolone
	455.3
	164.8
	d6-Amitriptyline 

	Verapamil*
	21.16
	0.994
	d3-Methylprednisolone
	455.3
	149.8
	d6-Amitriptyline 

	Betamethasone
	21.29
	0.967
	d6-Amitriptyline
	393.2
	355.1
	d6-Amitriptyline

	Betamethasone*
	21.29
	0.967
	d6-Amitriptyline
	393.2
	373.0
	d6-Amitriptyline

	Methylprednisolone
	21.29
	1.000
	d3-Methylprednisolone
	375.2
	357.0
	d3-Methylprednisolone

	Methylprednisolone*
	21.29
	1.000
	d3-Methylprednisolone
	375.2
	339.0
	d3-Methylprednisolone

	Propoxyphene
	21.56
	1.006
	d5-Propoxyphene
	340.2
	57.9
	d5-Propoxyphene

	Propoxyphene*
	21.56
	1.006
	d5-Propoxyphene
	340.2
	266.1
	d5-Propoxyphene

	Amitriptyline
	22.02
	1.000
	d6-Amitriptyline
	278.2
	232.8
	d6-Amitriptyline

	Amitriptyline*
	22.02
	1.000
	d6-Amitriptyline
	278.2
	90.7
	d6-Amitriptyline

	Trenbolone
	22.02
	1.000
	d6-Amitriptyline
	271.2
	198.7
	d5-Alprazolam

	Trenbolone*
	22.02
	1.000
	d6-Amitriptyline
	271.2
	252.8
	d5-Alprazolam

	Benztropine
	22.55
	1.000
	d3-Benztropine
	308.2
	166.7
	d3-Benztropine

	Benztropine*
	22.55
	1.000
	d3-Benztropine
	308.2
	151.7
	d3-Benztropine

	Alprazolam
	23.08
	1.011
	d5-Alprazolam
	309.1
	280.9
	d5-Alprazolam

	Alprazolam*
	23.08
	1.011
	d5-Alprazolam
	309.1
	204.9
	d5-Alprazolam

	Amlodipine
	23.40
	0.962
	d5-Norfluoxetine
	409.1
	237.8
	d5-Norfluoxetine

	Amlodipine*
	23.40
	0.962
	d5-Norfluoxetine
	409.1
	293.8
	d5-Norfluoxetine

	Norfluoxetine
	24.39
	1.002
	d5-Norfluoxetine
	296.1
	133.7
	d5-Norfluoxetine

	Sertraline
	25.87
	0.897
	d5-Diazepam
	306.1
	274.8
	d7-Propranolol 

	Sertraline*
	25.87
	0.897
	d5-Diazepam
	306.1
	158.7
	d7-Propranolol 

	Diazepam
	29.14
	1.011
	d5-Diazepam
	285.1
	192.8
	d5-Diazepam

	Diazepam*
	29.14
	1.011
	d5-Diazepam
	285.1
	153.8
	d5-Diazepam

	Valsartan
	31.92
	1.107
	d5-Diazepam
	436.2
	235.0
	d5-Propoxyphene

	Valsartan*
	31.92
	1.107
	d5-Diazepam
	436.2
	291.0
	d5-Propoxyphene

	Fluocinonide
	34.90
	1.211
	d5-Diazepam
	495.2
	337.0
	d5-Alprazolam

	Fluocinonide*
	34.90
	1.211
	d5-Diazepam
	495.2
	475.0
	d5-Alprazolam

	Trenbolone acetate
	37.27
	1.293
	d5-Diazepam
	313.2
	253.0
	d5-Alprazolam

	Trenbolone acetate*
	37.27
	1.293
	d5-Diazepam
	313.2
	271.0
	d5-Alprazolam

	Fluticasone propionate
	37.74
	1.309
	d5-Diazepam
	501.2
	293.0
	d7-Metoprolol 

	Fluticasone propionate*
	37.74
	1.309
	d5-Diazepam
	501.2
	313.0
	d7-Metoprolol 

	Simvastatin
	39.96
	1.386
	d5-Diazepam
	419.3
	285.0
	d5-Propoxyphene

	Simvastatin*
	39.96
	1.386
	d5-Diazepam
	419.3
	198.9
	d5-Propoxyphene

	Surrogate Standards
	
	
	
	
	
	

	13C,15N2-Theophylline
	2.52
	0.136
	13C3-Atrazine
	184.0
	124.7
	13C3-Atrazine 

	13C,15N2-Theophylline*
	2.52
	0.136
	13C3-Atrazine
	184.0
	96.8
	13C3-Atrazine 

	d8-Benzoylecgonine
	5.33
	0.288
	13C3-Atrazine
	298.1
	170.9
	13C3-Atrazine

	d8-Benzoylecgonine*
	5.33
	0.288
	13C3-Atrazine
	298.1
	109.8
	13C3-Atrazine

	d7-Metoprolol
	8.06
	0.435
	13C3-Atrazine
	275.0
	190.8
	13C3-Atrazine 

	d7-Metoprolol*
	8.06
	0.435
	13C3-Atrazine
	275.0
	122.7
	13C3-Atrazine 

	d3-Cocaine
	8.74
	0.472
	13C3-Atrazine
	307.1
	184.9
	13C3-Atrazine

	d3-Cocaine*
	8.74
	0.472
	13C3-Atrazine
	307.1
	84.8
	13C3-Atrazine

	d7-Propranolol
	14.12
	0.762
	13C3-Atrazine
	267.0
	116.0
	13C3-Atrazine 

	d7-Propranolol*
	14.12
	0.762
	13C3-Atrazine
	267.0
	188.7
	13C3-Atrazine 

	d4-Hydrocortisone
	17.29
	0.933
	13C3-Atrazine
	367.0
	120.8
	13C3-Atrazine 

	d4-Hydrocortisone*
	17.29
	0.933
	13C3-Atrazine
	367.0
	331.0
	13C3-Atrazine 

	d4-Promethazine
	18.24
	0.984
	13C3-Atrazine
	289.0
	201.8
	13C3-Atrazine 

	d4-Promethazine*
	18.24
	0.984
	13C3-Atrazine
	289.0
	86.0
	13C3-Atrazine 

	d6-Paroxetine
	20.14
	1.087
	13C3-Atrazine
	336.0
	197.8
	13C3-Atrazine 

	d6-Paroxetine*
	20.14
	1.087
	13C3-Atrazine
	336.0
	75.8
	13C3-Atrazine 

	d7-DEET
	20.35
	1.098
	13C3-Atrazine
	199.1
	125.8
	13C3-Atrazine

	d7-DEET*
	20.35
	1.098
	13C3-Atrazine
	199.1
	97.8
	13C3-Atrazine

	d3-Methylprednisolone
	21.29
	1.149
	13C3-Atrazine
	378.2
	360
	13C3-Atrazine 

	d3-Methylprednisolone*
	21.29
	1.149
	13C3-Atrazine
	378.2
	342
	13C3-Atrazine 

	d5-Propoxyphene
	21.43
	1.157
	13C3-Atrazine
	345.2
	57.9
	13C3-Atrazine 

	d5-Propoxyphene*
	21.43
	1.157
	13C3-Atrazine
	345.2
	266.1
	13C3-Atrazine 

	d6-Amitriptyline
	22.02
	1.188
	13C3-Atrazine
	284.0
	233.0
	13C3-Atrazine 

	d6-Amitriptyline*
	22.02
	1.188
	13C3-Atrazine
	284.0
	90.8
	13C3-Atrazine 

	d3-Benztropine
	22.55
	1.217
	13C3-Atrazine
	311.0
	166.7
	13C3-Atrazine 

	d3-Benztropine*
	22.55
	1.217
	13C3-Atrazine
	311.0
	151.7
	13C3-Atrazine 

	d5-Alprazolam
	22.82
	1.232
	13C3-Atrazine
	314.1
	285.9
	13C3-Atrazine 

	d5-Alprazolam*
	22.82
	1.232
	13C3-Atrazine
	314.1
	209.9
	13C3-Atrazine 

	d5-Norfluoxetine
	24.33
	1.313
	13C3-Atrazine
	301.0
	138.7
	13C3-Atrazine 

	d5-Diazepam
	28.83
	1.556
	13C3-Atrazine
	290.1
	197.9
	13C3-Atrazine

	d5-Diazepam*
	28.83
	1.556
	13C3-Atrazine
	290.1
	153.8
	13C3-Atrazine

	Recovery Standards
	
	
	
	
	
	

	13C3-Atrazine 
	18.53
	1.000
	
	219.1
	176.9 
	External Standard

	13C3-Atrazine *
	18.53
	1.000
	
	219.1
	134.0
	External Standard


* Indicates secondary transition for possible diagnostic use.
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CALIBRATION
[bookmark: _Toc251653052][bookmark: _Toc261609303]Initial calibration is performed using a series of calibration solutions that encompass the working concentration range. Initial calibration solutions contain the suite of labelled surrogate and recovery standards and authentic targets. The concentration of the native analytes in the solutions varies to encompass the working range of the instrument, while the concentrations of the surrogates and recovery standards remain constant. A mid-level solution is analyzed every 12 hours or every 20 samples, whichever occurs first. The List 1, List 3, List 4, List 5, List 6 and hormones calibration standards are prepared in 75:25 methanol:0.1% formic acid buffer and the List 2 calibration standards in methanol.
Initial calibration for any native compound requires at least 5 consecutive calibration levels. All calibration solutions in the table below may be analyzed, but in certain cases only 5 or 6 of the levels are used to establish the initial calibration. In the table below the calibration concentrations routinely included are printed in bold type. If the number of routinely included calibration points shown for a compound is less that five, concentrations below and/or above are added as necessary based on analyst judgement to achieve the minimum five consecutive concentration levels. Note that reporting limits are adjusted as necessary to reflect the lowest calibration concentration included in the initial calibration.
Nominal Concentrations of Calibration Solutions 
List 1 (Acid extraction, positive ESI)
	Compound name
	Calibration Standards List 1 
(Acid extraction, positive ESI)

	
	CS-1
Level A
	CS-2 Level B
	CS-3
Level C
	CS-4
CAL VER
Level D
	CS-5
Level E
	CS-6
Level F
	CS-7
Level G

	Acetaminophen
	3.75
	12.5
	37.5
	187
	625
	2500
	12500

	Azithromycin
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Caffeine
	3.75
	12.5
	37.5
	187
	625
	2500
	12500

	Carbadox
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Carbamazapine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Cefotaxime 
	1.5
	5
	15
	75
	250
	1000
	5000

	Ciprofloxacin
	1.5
	5
	15
	75
	250
	  1000
	5000

	Clarithromycin
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Clinafloxacin
	     1.5
	5
	15
	75
	250
	  1000
	5000

	Cloxacillin 
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Dehydronifedipine
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Digoxigenin
	1.5
	5
	15
	75
	250
	1000
	5000

	Digoxin
	1.5
	5
	15
	75
	250
	1000
	5000

	Diltiazem
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	250

	1,7-Dimethylxanthine
	15
	50
	150
	750
	2500
	10000
	50000

	Diphenhydramine 
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Enrofloxacin
	0.75
	2.5
	7.5
	37.5
	125
	   500
	2500

	Erythromycin
	0.075
	0.25
	0.75
	3.75
	12.5
	     50
	250

	Flumequine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Fluoxetine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Lincomycin
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Lomefloxacin 
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Miconazole 
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Norfloxacin
	3.75
	12.5
	37.5
	187
	625
	2500
	12500

	Norgestimate
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Ofloxacin
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Ormetoprim
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Oxacillin 
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Oxolinic acid
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Penicillin G 
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Penicillin V
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Roxithromycin
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	250

	Sarafloxacin
	3.75
	12.5
	37.5
	187
	625
	2500
	12500

	Sulfachloropyridazine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Sulfadiazine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Sulfadimethoxine
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	250

	Sulfamerazine
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Sulfamethazine
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Sulfamethizole
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Sulfamethoxazole
	0.15
	0.5
	1.5
	7.5
	25
	100
	500

	Sulfanilamide
	3.75
	12.5
	37.5
	187.5
	625
	2500
	12500

	Sulfathiazole
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Thiabendazole
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Trimethoprim
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Tylosin
	1.5
	5
	15
	75
	250
	1000
	5000

	Virginiamycin M1
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Surrogate Standards
	
	
	
	
	
	
	

	13C2, 15N-Acetaminophen
	50
	50
	50
	50
	50
	50
	50

	13C3-Caffeine
	75
	75
	75
	75
	75
	75
	75

	d10-Carbamazepine
	25
	25
	25
	25
	25
	25
	25

	13C3, 15N-Ciprofloxacin
	100
	100
	100
	100
	100
	100
	100

	13C2-Erythromycin
	25
	25
	25
	25
	25
	25
	25

	d5-Fluoxetine
	25
	25
	25
	25
	25
	25
	25

	13C6-Sulfamethazine
	25
	25
	25
	25
	25
	25
	25

	13C6-Sulfamethoxazole
	25
	25
	25
	25
	25
	25
	25

	d6-Thiabendazole
	25
	25
	25
	25
	25
	25
	25

	13C3-Trimethoprim
	25
	25
	25
	25
	25
	25
	25

	Recovery Standards
	
	
	
	
	
	
	

	13C3-Atrazine
	50
	50
	50
	50
	50
	50
	50





List 3 (Acid extraction, negative ESI)
	Compound name
	Calibration Standards List 3 (ng/mL)
(Acid extraction, negative ESI)

	
	CS-1
Level A
	CS-2
Level B
	CS-3
Level C
	CS-4
CAL VER
Level D
	CS-5
Level E
	CS-6
Level F
	CS-7
Level G

	Bisphenol A
	125
	250
	500
	1000
	2000
	4000
	8000

	Furosemide
	10
	33
	100
	500
	1665
	6660
	20000

	Gemfibrozil
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	750

	Glipizide
	1.5
	5.0
	15
	75
	250
	1000
	3000

	Glyburide
	0.75
	2.5
	7.5
	37.5
	125
	500
	1500

	Hydroclorothiazide
	5.0
	16.6
	50
	150
	300
	500
	625

	2-hydroxy-ibuprofen
	20
	66
	200
	1000
	3330
	13330
	40000

	Ibuprofen
	3.75
	12.5
	37.5
	187
	625
	2500
	7500

	Naproxen
	0.75
	2.50
	7.50
	37.5
	125
	500
	1500

	Triclocarban
	0.75
	2.5
	7.5
	37.5
	125
	500
	1500

	Triclosan
	15
	50
	150
	750
	2500
	10000
	30000

	Warfarin
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	750

	Surrogate Standards
	
	
	
	
	
	
	

	d6-Bisphenol A
	5000
	5000
	5000
	5000
	5000
	5000
	5000

	d6-Gemfibrozil
	25
	25
	25
	25
	25
	25
	25

	d11-Glipizide
	100
	100
	100
	100
	100
	100
	100

	d3-Glyburide
	100
	100
	100
	100
	100
	100
	100

	13C3-Ibuprofen
	100
	100
	100
	100
	100
	100
	100

	13C, d3-Naproxen
	75
	75
	75
	75
	75
	75
	75

	13C6-Triclocarban
	12.5
	12.5
	12.5
	12.5
	12.5
	12.5
	12.5

	13C12-Triclosan
	100
	100
	100
	100
	100
	100
	100

	d5-Warfarin
	25
	25
	25
	25
	25
	25
	25

	Recovery Standard
	
	
	
	
	
	
	

	13C6-2,4,5-Trichloropheno-xyacetic Acid(13C6-2,4,5-T)
	50
	50
	50
	50
	50
	50
	50



List 4 (Base extraction, positive ESI)
	Compound Name
	Calibration Standards List 4 (ng/mL)
(Base extraction, positive ESI)

	
	CS-1
Level A
	CS-2
Level B
	CS-3
Level C
	CS-4
CAL VER
Level D
	CS-5
Level E
	CS-6
Level F
	CS-7
Level G

	Albuterol
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	250

	Amphetamine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Atenolol
	0.15
	0.50
	1.50
	7.50
	25
	100
	500

	Atorvastatin
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Cimetidine
	0.15
	0.50
	1.5
	7.5
	25
	100
	500

	Clonidine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Codeine
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Cotinine 
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Enalapril
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	250

	Hydrocodone
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	1250

	Metformin
	0.75
	2.5
	7.5
	37.5
	125
	500
	2500

	Oxycodone
	0.15
	0.50
	1.50
	7.50
	25
	100
	500

	Ranitidine
	0.15
	0.50
	1.50
	7.50
	25
	100
	500

	Triamterene
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	250

	Labelled Compounds
	 
	 
	 
	 
	 
	 
	 

	d3-Albuterol
	25
	25
	25
	25
	25
	25
	25

	d5-Amphetamine
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0

	d7-Atenolol
	15
	15
	15
	15
	15
	15
	15

	d3-Cimetidine
	7.5
	7.5
	7.5
	7.5
	7.5
	7.5
	7.5

	d4-Clonidine
	100
	100
	100
	100
	100
	100
	100

	d6-Codeine
	50
	50
	50
	50
	50
	50
	50

	d3-Cotinine
	15
	15
	15
	15
	15
	15
	15

	d5-Enalapril
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0

	d3-Hydrocodone
	15
	15
	15
	15
	15
	15
	15

	d6-Metformin
	100
	100
	100
	100
	100
	100
	100

	d6-Oxycodone
	15
	15
	15
	15
	15
	15
	15

	Labelled injection standards
	 
	 
	 
	 
	 
	 
	 

	d3-Amitriptyline
	12.5
	12.5
	12.5
	12.5
	12.5
	12.5
	12.5








List 5 (Acid extraction, positive ESI)
	 Compound name
	Calibration Standards List 5 (ng/mL)
(Acid  extraction, positive ESI)

	
	CS-1
Level A
	CS-2
Level B
	CS-3
Level C
	CS-4
CAL VER
Level D
	CS-5
Level E
	CS-6
Level F
	CS-7
Level G

	Alprazolam
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	150

	Amitriptyline
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	150

	Amlodipine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	750

	Benzoylecgonine
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	150

	Benztropine
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	150

	Betamethasone
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	750

	Cocaine
	0.0375
	0.125
	0.375
	1.87
	6.25
	25
	75

	DEET
	0.15
	0.5
	1.5
	7.5
	25
	100
	300

	Desmethyldiltiazem
	0.0375
	0.125
	0.375
	1.87
	6.2
	25
	75

	Diazepam
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	150

	Fluocinonide
	1.50
	5.0
	15.0
	75
	250
	1000
	3000

	Fluticasone propionate
	0.50
	1.67
	5.0
	25
	83.3
	333
	1000

	Hydrocortisone
	15.0
	50
	150
	750
	2500
	10000
	30000

	10-hydroxy-amitriptyline
	0.0375
	0.125
	0.375
	1.87
	6.25
	25
	75

	Meprobamate
	1.00
	3.33
	10.0
	50
	167
	667
	2000

	Methylprednisolone
	1.00
	3.33
	10.0
	50
	167
	667
	2000

	Metoprolol
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	750

	Norfluoxetine
	0.375
	1.25
	3.75
	18.7
	62.5
	250
	750

	Norverapamil
	0.0375
	0.125
	0.375
	1.87
	6.25
	25
	75

	Paroxetine
	1.0
	3.33
	10.0
	50
	167
	667
	2000

	Prednisolone
	1.5
	5.0
	15.0
	75
	250
	1000
	3000

	Prednisone
	5.0
	16.7
	50.0
	250
	833
	3330
	10000

	Promethazine
	0.10
	0.33
	1.0
	5.0
	16.7
	66.7
	200

	Propoxyphene
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	150

	Propranolol
	0.50
	1.67
	5.0
	25
	83.3
	333
	1000

	Sertraline
	0.10
	0.33
	1.0
	5.0
	16.6
	67
	200

	Simvastatin
	5.0
	16.7
	50.0
	250
	833
	3330
	10000

	Theophylline
	15
	50
	150
	750
	25000
	10000
	30000

	Trenbolone
	1.0
	3.33
	10.0
	50
	167
	667
	2000

	Trenbolone acetate
	0.075
	0.25
	0.75
	3.75
	12.5
	50
	150

	Valsartan
	1.0
	3.33
	10.0
	50
	167
	667
	2000

	Verapamil
	0.0375
	0.125
	0.375
	1.87
	6.25
	25
	75

	Labelled Compounds
	 
	 
	 
	 
	 
	 
	 

	d5-Alprazolam
	10
	10
	10
	10
	10
	10
	10

	d6-Amitriptyline
	10
	10
	10
	10
	10
	10
	10

	d8-Benzoylecgonine
	10
	10
	10
	10
	10
	10
	10

	d3-Benztropine
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0

	d3-Cocaine
	10
	10
	10
	10
	10
	10
	10

	d7-DEET
	10
	10
	10
	10
	10
	10
	10

	d5-Diazepam
	10
	10
	10
	10
	10
	10
	10

	d4-Hydrocortisone
	2000
	2000
	2000
	2000
	2000
	2000
	2000

	d3-Methylprednisolone
	500
	500
	500
	500
	500
	500
	500

	d7-Metoprolol
	100
	100
	100
	100
	100
	100
	100

	d5-Norfluoxetine
	50
	50
	50
	50
	50
	50
	50

	d6-Paroxetine
	25
	25
	25
	25
	25
	25
	25

	d4-Promethazine
	25
	25
	25
	25
	25
	25
	25

	d5-Propoxyphene
	15
	15
	15
	15
	15
	15
	15

	d7-Propranolol
	100
	100
	100
	100
	100
	100
	100

	13C1, 15N2-Theophylline
	500
	500
	500
	500
	500
	500
	500

	Labelled Injection Standards
	 
	 
	 
	 
	 
	 
	 

	13C3-Atrazine
	50
	50
	50
	50
	50
	50
	50





[bookmark: _Toc251653048]ANALYTE IDENTIFICATION
Positive identification of target PPCP and hormone compounds, surrogate standards and recovery standards require:
· For native compounds ≥ 3:1 S:N for parent ion to daughter ion transition, on condition that the result is above the lowest calibration standard level. For surrogate and recovery standards: > 10:1 for parent ion to daughter ion transition.
· Guideline (if there is evidence of peak shifting analyst judgement applies): Compound retention time should fall within 0.4 minutes of the predicted retention times from the daily calibration standard. Natives with labelled surrogate standards should elute within 0.1 minutes of the associated labelled surrogates.
QUANTIFICATION 
Concentrations of the targets compounds are calculated either by isotope dilution quantification against the surrogate standard or by internal standard quantification against the recovery standard with linear regression calibration, using a 1/X weighting type, excluding origin. 
General equation :   Y = slope  X + intercept 
Where:	
	 X = weight of target (ng)
                            SUR = the surrogate standard
The slope and intercept are used to convert raw peak areas in sample chromatograms to final concentrations as follows:
Sample Conc. =
The percent recovery of surrogate standards (% SUR) are calculated by internal standard quantification against the recovery standard. Surrogate recoveries are used only as a general QC indicator of overall data quality.
	% SUR = 100  x 
where:	REC = the recovery standard as listed in Tables 13,14,15,16
RRF is the average relative response factor from the Initial Calibration data:
RRF = 
REPORTING LIMITS
Sample specific detection limits (SDLs) are calculated by QuanLynx software using 3 times the signal of the noise in the target channel converted to an equivalent sample concentration.
Concentrations and detection limits for the target analytes are reported. The reporting limit for each target compound is defined as the concentration equivalent to the lowest calibration standard analyzed or the SDL, whichever is greater. Typical reporting units for all data are ng/L. 
Lower Method Calibration Limit (LMCL) - determined by prorating the concentration of the lowest calibration limit for sample size and extract volume. The following equation is used. ((lowest level cal conc.) x (extract volume))/sample size. The typical extract volume for PPCP is 4 mL.
The SDL is defined as follows: Sample Specific Detection Limit or Sample Detection Limit (SDL) – determined individually for every sample analysis run by converting the area equivalent of 3.0 times (2.5 times for EPA 1600 series methods) the estimated chromatographic noise height to a concentration in the same manner that target peak responses are converted to final concentrations. The SDL accounts for any effect of matrix on the detection system and for recovery achieved through the analytical work-up.


QUALITY ASSURANCE/QUALITY CONTROL
All samples are analyzed in batches with the following composition:
•	Batch Size - Each batch consists of up to twenty test samples and additional QC samples.
•	Blanks - One procedural blank is analyzed for each batch. The procedural blank is prepared by spiking an aliquot of the surrogate standard solution into a clean matrix. The procedural blank is extracted and analyzed using the same procedures as the test samples in the analysis batch.
•	On-going Precision and Recovery (OPR) Samples – On-going Precision and Recovery (OPR) is demonstrated by the analysis of a spiked reference matrix (SPM) analyzed with each batch. The OPR sample is prepared by spiking an aliquot of the authentic spiking solution into an accurately weighed in-house reference matrix (known to contain low background levels of target analytes). The OPR sample is extracted and analyzed using the same procedures as the test samples in the analysis batch.
•	Duplicates - 5% of the test samples within a batch (containing 7 or more test samples) are analyzed in duplicate, or as required by contract, provided sufficient sample is available.
•	Surrogate/Authentic/Recovery (SAR) solution is an optional diagnostic test that may be prepared and analyzed with a batch.
The batch composition may vary according to batch or quality control requirements specified by a client. Each batch is carried through the complete analytical process as a unit. For sample data to be reportable the batch QC data must meet the acceptance criteria.


List 1-5 QC Acceptance Limits, Aqueous Samples
	
	OPR Recovery 1
and surrogate re-
covery in sample
(% Recovery)
	IPR 1
	Blank
Level 4
(ng)

	
	
	Average
Recovery (%)
	RSD
(%)
	

	
	Low
	High
	Low
	High
	
	

	List 1 Compounds (APOS)
	
	
	
	
	
	

	Acetaminophen
	70
	140
	70
	140
	30
	  ≤15

	Azithromycin
	10
	130
	10
	130
	130
	    ≤1.5

	Caffeine
	25
	160
	35
	150
	60
	  ≤15

	Carbadox 
	25
	180
	35
	180
	40
	    ≤1.5

	Carbamazepine
	25
	200
	35
	200
	40
	    ≤1.5

	Cefotaxime
	10
	300
	10
	300
	60
	    ≤6

	Ciprofloxacin 
	25
	180
	35
	180
	40
	    ≤6

	Clarithromycin
	50
	160
	50
	160
	30
	    ≤1.5

	Clinafloxacin
	25
	300
	35
	300
	70
	    ≤6

	Cloxacillin 2
	70
	130
	70
	130
	30
	    ≤3

	Dehydronifedipine
	35
	160
	40
	160
	30
	    ≤0.6

	Digoxigenin 
	50
	150
	60
	140
	30
	    ≤6

	Digoxin 
	35
	200
	40
	200
	30
	    ≤6

	Diltiazem 
	20
	160
	25
	160
	50
	    ≤0.3

	1,7-Dimethylxanthine 
	30
	300
	40
	300
	60
	  ≤60

	Diphenhydramine
	70
	130
	70
	130
	30
	    ≤0.6

	Enrofloxacin 
	30
	220
	40
	220
	40
	    ≤3

	Erythromycin - H2O
	70
	130
	70
	130
	30
	    ≤0.3 3

	Flumequine
	40
	160
	50
	160
	30
	    ≤1.5

	Fluoxetine 
	60
	150
	70
	140
	30
	    ≤1.5

	Lincomycin
	10
	300
	10
	300
	70
	    ≤3

	Lomefloxacin,	aqueous matrix
	solid matrix
	50
50
	250
400
	60
60
	250
400
	30
30
	    ≤3
    ≤3

	Miconazole
	35
	130
	40
	130
	30
	    ≤1.5

	Norfloxacin 
	10
	250
	25
	220
	40
	  ≤15

	Norgestimate 
	35
	130
	40
	130
	30
	    ≤3

	Ofloxacin
	60
	250
	70
	250
	30
	    ≤1.5

	Ormetoprim
	70
	150
	70
	150
	30
	    ≤0.6

	Oxacillin 2
	20
	130
	20
	130
	40
	    ≤3

	Oxolinic Acid
	60
	150
	70
	150
	30
	    ≤0.6

	Penicillin G 2
	10
	130
	10
	130
	40
	    ≤3

	Penicillin V
	40
	140
	50
	140
	30
	    ≤3

	Roxithromycin 
	50
	140
	50
	140
	30
	    ≤0.3

	Sarafloxacin,	aqueous matrix
	solid matrix
	50
50
	200
300
	60
60
	180
300
	30
30
	  ≤15
  ≤15

	Sulfachloropyridazine
	60
	160
	70
	160
	30
	    ≤1.5

	Sulfadiazine
	70
	130
	70
	130
	30
	    ≤1.5

	Sulfadimethoxine 
	35
	160
	40
	160
	30
	    ≤0.3

	Sulfamerazine 
	60
	140
	60
	140
	30
	    ≤0.6

	Sulfamethazine 
	70
	130
	70
	130
	30
	    ≤0.6

	Sulfamethizole 
	30
	140
	35
	140
	30
	    ≤0.6

	Sulfamethoxazole 
	70
	130
	70
	130
	30
	    ≤0.6

	Sulfanilamide
	2
	160
	3
	150
	150
	    ≤15

	Sulfathiazole 
	30
	180
	30
	160
	50
	    ≤1.5

	Thiabendazole
	60
	150
	60
	150
	30
	    ≤1.5

	Trimethoprim 
	50
	150
	60
	150
	30
	    ≤1.5

	Tylosin 
	70
	130
	70
	130
	30
	    ≤6

	Virginiamycin M1
	15
	300
	15
	250
	90
	    ≤3

	Surrogate Standard
	
	
	
	
	
	

	13C2, 15N-Acetaminophen
	30
	160
	40
	150
	30
	

	13C3-Caffeine 
	40
	140
	50
	140
	30
	

	d10-Carbamazepine
	40
	140
	50
	140
	30
	

	13C3, 15N-Ciprofloxacin
	7
	150
	9
	140
	70
	

	13C2-Erythromycin - H2O
	35
	130
	35
	130
	30
	

	d5-Fluoxetine
	10
	160
	10
	150
	70
	

	13C6-Sulfamethazine 
	30
	160
	35
	150
	40
	

	13C6-Sulfamethoxazole 
	30
	140
	40
	130
	30
	

	d6-Thiabendazole
	25
	180
	30
	160
	50
	

	13C3-Trimethoprim 
	30
	140
	40
	130
	30
	

	Recovery Standard
	
	
	
	
	
	

	13C3-Atrazine
	
	
	
	
	
	

	List 3 Compounds (ANEG)
	
	
	
	
	
	

	Bisphenol A
	70
	130
	70
	130
	30
	≤500

	Furosemide
	65
	130
	70
	130
	30
	 ≤40

	Gemfibrozil 
	60
	140
	70
	130
	30
	    ≤1.5

	Glipizide
	55
	170
	60
	160
	30
	    ≤6

	Glyburide
	50
	180
	55
	170
	30
	    ≤3

	Hydroxychlorothiazide
	45
	200
	50
	180
	30
	 ≤20

	2-hydroxy-ibuprofen
	70
	130
	70
	130
	30
	 ≤80

	Ibuprofen 
	70
	130
	70
	130
	30
	 ≤15

	Naproxen
	50
	150
	60
	150
	30
	    ≤3

	Triclocarban
	60
	140
	70
	130
	30
	    ≤3

	Triclosan
	70
	130
	70
	130
	30
	  ≤60

	Warfarin 
	70
	140
	70
	140
	30
	    ≤1.5

	Surrogate Standards
	
	
	
	
	
	

	d6-Bisphenol A
	50
	170
	60
	160
	30
	

	d6-Gemfibrozil
	50
	150
	55
	140
	30
	

	d11-Glipizide
	30
	180
	35
	170
	50
	

	d3-Glyburide
	20
	160
	25
	150
	40
	

	13C3-Ibuprofen
	50
	140
	55
	140
	30
	

	13C-d3-Naproxen
	30
	150
	35
	140
	30
	

	13C6-Triclocarban
	20
	160
	25
	150
	50
	

	13C12-Triclosan
	20
	160
	30
	150
	40
	

	d5-Warfarin 
	35
	250
	50
	250
	30
	

	Recovery Standard
	
	
	
	
	
	

	13C6-2,4,5-Trichloro-phenoxyacetic acid
	
	
	
	
	
	

	List 4 Compounds (BPOS)
	
	
	
	
	
	

	Albuterol 
	50
	160
	50
	160
	30
	    ≤0.3

	Amphetamine
	50
	160
	60
	150
	30
	    ≤1.5

	Atenolol
	70
	130
	70
	130
	30
	    ≤0.6

	Atorvastatin
	20
	130
	25
	130
	40
	    ≤1.5

	Cimetidine 
	15
	130
	20
	130
	50
	    ≤0.6

	Clonidine
	70
	130
	70
	130
	30
	    ≤1.5

	Codeine
	70
	130
	70
	130
	30
	    ≤3

	Cotinine 
	70
	130
	70
	130
	30
	    ≤1.5

	Enalapril
	70
	130
	70
	130
	30
	    ≤0.3

	Hydrocodone
	70
	130
	70
	130
	30
	    ≤1.5

	Metformin 
	70
	160
	70
	160
	30
	    ≤3

	Oxycodone
	65
	130
	70
	130
	30
	    ≤0.6

	Ranitidine
	25
	140
	30
	140
	50
	    ≤0.6

	Triamterene
	70
	140
	70
	140
	30
	    ≤0.3

	Surrogate Standards
	
	
	
	
	
	

	d3-Albuterol
	20
	140
	30
	130
	30
	

	d5-Amphetamine
	20
	130
	25
	130
	40
	

	d7-Atenolol
	50
	130
	70
	130
	30
	

	d3-Cimetidine
	15
	130
	15
	130
	50
	

	d4-Clonidine
	50
	130
	70
	130
	30
	

	d6-Codeine
	50
	130
	70
	130
	30
	

	d3-Cotinine
	50
	140
	70
	135
	30
	

	d5-Enalapril
	50
	130
	70
	130
	30
	

	d3-Hydrocodone
	50
	130
	70
	130
	30
	

	d6-Metformin
	3
	130
	4
	130
	130
	

	d6-Oxycodone
	50
	150
	60
	140
	30
	

	Recovery Standards
	
	
	
	
	
	

	d3-Amitriptyline
	
	
	
	
	
	

	List 5 Compounds (APOSX)
	
	
	
	
	
	

	Alprazolam
	70
	130
	70
	130
	30
	     ≤0.3

	Amitriptyline
	70
	130
	70
	130
	30
	     ≤0.3

	Amlodipine
	45
	130
	50
	130
	30
	     ≤1.5

	Benzoylecgonine
	70
	130
	70
	130
	30
	     ≤0.3

	Benztropine
	70
	130
	70
	130
	30
	     ≤0.3

	Betamethasone
	20
	240
	30
	220
	40
	     ≤1.5

	Cocaine
	70
	130
	70
	130
	30
	     ≤0.15

	DEET
	70
	130
	70
	130
	30
	     ≤1

	Desmethyldiltiazem
	3
	350
	5
	320
	80
	     ≤0.15

	Diazepam
	70
	130
	70
	130
	30
	     ≤0.3

	Fluocinonide
	7
	230
	9
	220
	70
	     ≤6

	Fluticasone propionate
	20
	160
	25
	150
	50
	     ≤2

	Hydrocortisone
	15
	220
	20
	200
	80
	   ≤60

	10-hydroxy-amitriptyline
	70
	130
	70
	130
	30
	     ≤0.15

	Meprobamate
	65
	150
	70
	140
	30
	     ≤4

	Methylprednisolone
	35
	240
	40
	220
	50
	   ≤10

	Metoprolol
	70
	130
	70
	130
	30
	     ≤1.5

	Norfluoxetine
	70
	130
	70
	130
	30
	     ≤1.5

	Norverapamil
	55
	130
	60
	130
	30
	     ≤0.15

	Paroxetine
	70
	130
	70
	130
	30
	     ≤4

	Prednisolone
	35
	240
	40
	220
	50
	     ≤6

	Prednisone
	50
	180
	60
	170
	30
	   ≤20

	Promethazine
	70
	130
	70
	130
	30
	     ≤0.4

	Propoxyphene
	70
	130
	70
	130
	30
	     ≤0.3

	Propranolol
	70
	150
	70
	150
	30
	     ≤2

	Sertraline
	50
	130
	55
	130
	30
	     ≤0.4

	Simvastatin
	1
	150
	1
	140
	100
	   ≤20

	Theophylline
	10
	1000
	70
	900
	50
	   ≤60

	Trenbolone
	70
	140
	70
	135
	30
	    ≤4

	Trenbolone acetate,	aqueous matrix
	solid matrix
	55
55
	130
250
	60
60
	130
250
	30
30
	    ≤0.3
    ≤0.3

	Valsartan
	70
	130
	70
	130
	30
	    ≤4

	Verapamil
	70
	145
	70
	140
	30
	    ≤0.15

	Surrogate Standards
	
	
	
	
	
	

	d5-Alprazolam
	45
	130
	45
	130
	30
	

	d6-Amitriptyline
	10
	130
	20
	130
	40
	

	d8-Benzoylecgonine
	10
	170
	20
	160
	40
	

	d3-Benztropine
	20
	140
	25
	130
	40
	

	d3-Cocaine
	25
	140
	30
	130
	50
	

	d7-DEET
	15
	160
	20
	150
	40
	

	d5-Diazepam
	15
	160
	25
	150
	40
	

	d4-Hydrocortisone
	40
	240
	45
	230
	50
	

	d3-Methylprednisolone
	15
	160
	20
	150
	60
	

	d7-Metoprolol
	25
	140
	30
	140
	30
	

	d5-Norfluoxetine
	20
	130
	20
	130
	50
	

	d6-Paroxetine
	7
	150
	9
	140
	60
	

	d4-Promethazine
	3
	140
	5
	130
	80
	

	d5-Propoxyphene
	30
	130
	40
	130
	30
	

	d7-Propranolol
	25
	140
	30
	130
	30
	

	13C1, 15N2-Theophylline
	20
	200
	25
	180
	60
	

	Recovery Standards
	
	
	
	
	
	

	13C3-Atrazine
	
	
	
	
	
	



1	OPR and IPR limits derived from actual method performance data according to EPA 821B98003, appendix D.
2	Analysis result is classified as “Information Value” of estimated concentration.
[bookmark: _Toc228684840]
QC Specification Table: Instrumental Acceptance Specifications
	QC Parameter
	Specification

	Instrument Sensitivity
	Daily, S:N ≥ 3:1 for all analytes for lowest calibration point.

	Initial Calibration (native compounds)
	Initial, (1/X) weighted linear regression (followed by regular Cal/Ver procedures and repeated as necessary to maintain Cal/Ver results within established acceptance ranges.
Calculated concentrations 70-130%, one point per compound may be 60-140%
Internal guideline - correlation coefficient >0.985. Calibration curves with lower correlation coefficient values meeting all above criteria may be accepted based on batch specific QC results and professional judgement.
For hydrocortisone, an increased frequency of Initial Calibration variance from method acceptance limits has been observed and is attributed to transient instrumental instability of response correctable by instrumental re-analysis.  If the results are deemed to be fit for the intended purpose the hydrocortisone data may be flagged and reported with an explanation of the variance, otherwise instrumental re-analysis to correct the QC variance is required.

	OPENING Calibration Verification 
	Every 20 samples. Determined concentrations within 70-130 % of actual. Allowable exception: A maximum of 1 compound per List or 10% of the compounds on a List, whichever is greater, may fall outside 70-130% provided they are in the range 60-140% of actual.

	CLOSING Calibration Verification 
	Determined concentrations within 70-130 % of actual.  Allowable exceptions: 1) Results for the greater of 1 compound or 10% of the compounds on a List may fall outside 60-140% provided the RPD between the CLOSING result and the OPENING result is <40%. 2) Closing calibration verification limits do not apply to Furosemide and Hydrochlorothiazide.

	Instrumental Carryover
and Instrument Background
	Every Initial Calibration, Cal/Ver, or SPM: < 0.3 % carryover and area response of analytes in instrument blank < 800 judged following two previous methanol blank injections.

	Duplicate Samples or
MS/MSD *
	If conc. >5 times R.L., RPD < 40%
If conc. <5 times R.L., RPD <40% for 60% of analytes 



[bookmark: _Toc295996382]

APPENDIX: SUMMARY COMPARISON OF USEPA METHOD 1694 AND AXYS METHOD MLA-075.
	Area
	EPA 1694
	MLA-075

	Applicable Matrices
	Aqueous, Solids
	Aqueous, Solids, Tissue, POCIS samplers

	Analytes Offered
	73 compounds, 2 fractions, 4 instrumental runs
	158 compounds, 2 fractions, 8 instrumental runs

	Sample Containers
	Amber glass
	Amber glass or HDPE

	Chlorine Quenching (water samples)
	80 mg sodium thiosulfate per liter, ascorbic acid allowable alternative
	50 mg ascorbic acid per liter

	Sample Preservation
	pH 5-9 if hold time >48hr or freeze
	None

	Sample Storage Temperature
	< 6ºC or frozen (aqueous, solids)
	Aqueous: < 4 ºC;   Solids: <-20 ºC

	Sample Hold Time (guideline only)
	Aqueous, 7 days at < 6ºC, undefined for frozen storage
Solids, 7 days at <-10 ºC
	Aqueous: 7days for  < 4 ºC storage
Solids:      7 days for  -20 ºC storage

	Extract Hold Time
	40 days
	40 days

	Extraction (separate acid, base fractions)
	Aqueous: adjust to pH 2 or pH 10, stabilize with EDTA 
Solids: adjust to pH 2 or pH 10, stabilize with EDTA, ultrasonic extract into buffered acetonitrile, exchange to water solution
	Aqueous: adjust to pH 2 or pH 10, stabilize with EDTA 
Solids: adjust to pH 2 or pH 10, stabilize with EDTA, ultrasonic extract into buffered acetonitrile, exchange to water solution.
Tissue: Ultrasonic extract into acetonitrile and pH 2 or pH 10 buffer, exchange to water solution, stabilize with EDTA.
POCIS: Dialysis with solvent.

	Clean-up (separate acid, base fractions)
	SPE (HLB), elute in methanol
	SPE (HLB), elute in methanol

	Instrumental Acquisition
	LC-MS/MS, 3 +ESI runs, 1 -ESI run
	LC-MS/MS, 6 +ESI runs, 2 -ESI runs 

	Calibration Range, ng/mL in standard
	Minimum 5 points, range 0.25- 25000 mg/mL
	Minimum 5 points, range 0.08- 30000 ng/mL

	Calibration Model
	Multi-level, constant RRF; alternative models allowable
	Multi-level, 1/x weighted linear regression

	Initial Calibration Limits
	RSD of RRF >20% (isotope dilution) or <35% (internal standard) 
	Calculated points 70-130% of actual (allowable exception per compound 60-140%)

	Calibration Verification Limits
	70-130%
	Calculated points 70-130% of actual (allowable exception one compound per list or 10% of compounds per list may be 60-140%)

	Quantification Type
	Isotope dilution or internal standard
	Isotope dilution or internal standard

	Quantification References 
	18 isotopically labelled compounds
	71  isotopically labelled compounds

	Initial Precision and Recovery (IPR) Limits, %
	range 6-180 %
	performance based, generally 3- 250 %

	On-Going Precision and Recovery (OPR) Limits, %
	range 5-200 %
	performance based, generally 2- 300 %

	Blank Limits, ng per sample
	range 1-500 ng
	performance based, generally 0.3 – 80 ng

	Surrogate Recovery Limits, %
	range 5- 200 %
	performance based, generally 3- 250 %

	Lower Reporting Limit, ng per sample based on low calibration standard
	range 1 – 500 ng
	performance based, generally 0.3 – 500 ng






SUMMARY OF AXYS METHOD MLA-082 
ANALYTICAL PROCEDURE FOR THE DETERMINATION OF BISPHENOL A IN BIOSOLID, SOLID, INFLUENT, EFFLUENT AND OTHER ENVIRONMENTAL AQUEOUS SAMPLES 

This method is applicable for analysis of bisphenol A (BPA) in biosolid, solid, influent, effluent and other environmental aqueous samples. Aqueous samples are filtered, pH adjusted, spiked with deuterium labeled bisphenol A and extracted by solid phase extraction (SPE). The final extracts are analyzed by liquid chromatography - tandem mass spectrometry (LC-MS/MS). Typical reporting limits are 2 ng/L for a 0.5 L aqueous sample.


ANALYTE OF INTEREST

	Analyte
	CAS #

	Bisphenol A  (4,4'-(propane-2,2-diyl)diphenol)
	80-05-7






EXTRACTION AND CLEANUP

Samples are stored in amber glass bottles or jars. Up to 0.5 L for aqueous samples may be processed by this method. Aqueous samples are filtered, pH adjusted, spiked with surrogate standard and extracted by solid phase extraction (SPE). The Bisphenol A is eluted from the SPE cartridge, spiked with recovery standard and analyzed by liquid chromatography – tandem mass spectrometry.

INSTRUMENTAL ANALYSIS
Analysis of sample extracts for Bisphenol A is performed using a high performance liquid chromatograph coupled to a triple quadrupole mass spectrometer. The mass spectrometer is run at unit mass resolution in the Multiple Reaction Monitoring (MRM) mode.


Instrument Specifications

	Instrument 
	Waters 2690 or Waters 2795 HPLC, Micromass Quattro Ultima MS/MS 

	LC Column 
	Waters Xterra C18MS

	Ionization 
	Negative Ion Electrospray

	Acquisition 
	MRM mode, unit resolution

	Injection Volume 
	20 μL






LC-MS/MS Operating Conditions for Analysis of BPA

	LC Gradient Program
	LC Flow rate Program
(mL/min)
	Gradient
Curve
	General LC Conditions

	Time (min)
	Flow mixture
	
	
	

	0.0
	80 % A
20 % B
	0.20
	1
	Column Temp (°C)
	40

	2.0
	50 % A
50 % B
	0.20
	7
	Flow Rate (mL/min)
	0.20

	7.0
	    0 % A
100 % B
	0.20
	7
	Max Pressure (bar)
	300

	10.0
	0 % A
100 % B
	0.20
	6
	MS Conditions

	10.5
	80 % A
20 % B
	0.20
	2
	Source Temp (°C)
	100

	13.0
	80 % A
20 % B
	0.20
	2
	Desolvation Temp (ºC)
	300

	Mobile phase:
A = HPLC water, adjusted to pH 10 with ammonium hydroxide
B = Acetonitrile:methanol 1:1
	Capillary voltage
	2.9 kV

	
	Hexapole
	26.6 V



Initial calibration of the LC-MS/MS instrument is performed by the analysis of five or more calibration solutions. A mid-level calibration standard is analyzed to verify the initial calibration after every 20th sample (including QC samples) injected at a minimum. 


Analyte, ions and quantification references
	Target Analyte
	Parent ion mass
	Daughter ion mass
	Typical retention time
	Quantified using

	Bisphenol A
	227
	133
(212) *
	9.8 min
	13C12-Bisphenol A

	Surrogate Standard
	
	
	
	

	13C12-Bisphenol A
	239
	139
(224) *
	9.8 min
	d6-Bisphenol A 

	Recovery Standard
	
	
	
	

	 d6-Bisphenol A
	233
	138
(215) *
	9.8 min
	External standard



* = Confirmation daughter ion in instances of interference
Typical retention times for the native and labeled standards are in the range of 9 to 10 minutes. 


CALIBRATION
Instrument calibration is performed using a series of calibration solutions (5 or more points) covering the concentrations (0.5 ng/mL - 500 ng/mL) specific for the individual compounds of interest.

Concentration of BPA Calibration Solutions
	Compound
	Concentration in ng/mL

	
	Level A 1 CS-0
	Level B CS-1
	Level C CS-2
	Level D CS-3
	Level E CS-4
	Level F 2 CS-5
	Level G CS-6
	Level H CS-7

	Bisphenol A
	0.5
	1.0
	2.0
	5.0
	20
	80
	250
	500

	Labeled quantification standard

	13C12-Bisphenol A
	30
	30
	30
	30
	30
	30
	30
	30

	Recovery standard

	d6-Bisphenol A
	30
	30
	30
	30
	30
	30
	30
	30


1 Sensitivity standard
2 Calibration verification standard


ANALYTE IDENTIFICATION
Positive identification of target compounds, surrogate standards and recovery standards require:

· BPA must elute within 0.1 minutes of the 13C-labeled surrogate.
· BPA is identified with a parent or precursor ion with specific mass to charge ratio.
· BPA is identified with two product ions formed from the parent ion with specific mass to charge ratios.
· The signal to noise (S:N) ratio must be equal or greater than 3:1 for the parent to daughter ion transitions.
· The compound retention time must be within 0.4 minutes of the predicted retention time from the mean determined from the Initial Calibration.
QUANTIFICATION 
Sample concentrations are determined by the isotope dilution quantification procedure. For the target compound a linear calibration equation is determined from a multi-point calibration series with a 1/X weighting fit and expressed as below. Final target concentrations are recovery corrected by this method of quantification.
	Y = slope x X + intercept
where:	Y = response ratio = ,
	X = weight of target (ng), and
Surr = the surrogate or quantification standard used.

The slope and intercept are used to convert raw peak areas in sample chromatograms to final concentrations as follows:
Sample Conc. = 
The recovery of the surrogate standard is determined by isotope dilution quantification against the recovery standard, using an average relative response factor (RRF) calculated from the initial calibration data. The surrogate recovery is monitored as an indication of overall data quality.
The ‘recovery’ of the recovery standard is estimated by external standard quantification, using an average response factor (RF) determined from the initial calibration data. The ‘recovery’ is monitored as an indication of instrument performance.
REPORTING LIMITS
Reporting limits are defined as the greater of the lowest calibration standard concentration equivalent or the sample specific detection limit (SDL). SDLs are determined by converting the area equivalents corresponding to 3x the height of the chromatographic noise to a concentration in the same manner that peak areas are converted to concentrations. Estimated reporting limits are for aqueous samples 2 ng/L (based on 0.5 L sample) and for solid samples 2 ng/g (based on 0.5 g sample).
QUALITY ASSURANCE/QUALITY CONTROL
All samples are analyzed in batches. The composition of a batch is detailed on a batch sheet. Each batch has the following composition:

· Batch Size - Each batch consists of test samples and additional QC samples.
· Blanks – 5% of the samples within a batch are procedural blanks.
· Duplicates – With each analysis batch containing greater than six (6) test samples, or as required by contract, a duplicate sample is analyzed, provided there is sufficient sample.
· Matrix Spike/Matrix Spike Duplicate analyzed upon client request.
· OPR (Spiked Reference Sample) – 5% of the samples within a batch are spiked reference samples.
· Surrogate/Authentic/Recovery (SAR) solution is prepared and analyzed as an in-house QC measure prior to the analysis of samples.

Each batch is carried through the complete analytical process as a unit. For sample data to be reportable the batch QC data must meet the acceptance criteria.

QC Specification: Procedural Blank Levels and OPR and Sample Recoveries

	Analyte
	Procedural
blank level 1


(ng/sample)
	OPR recovery 
range

(%)
	Sample recovery 
range, 
aqueous
(%)
	Sample recovery 
range, bio-solids/solids
(%)

	Bisphenol A
	10
	70-130
	N/A
	N/A

	Labeled quantification standard (surrogate)
	
	
	
	

	13C12-Bisphenol A
	N/A
	50-150
	50-150
	50-150

	Recovery standard
	
	
	
	

	d6-Bisphenol A
	N/A
	20-150
	20-150
	S:N ≥10


1	Interim acceptance limit, for additional blank criteria also see the table below.
N/A = Not applicable

QC Specification: Instrumental Acceptance Specifications
	
QC Parameter
	Specifications

	Instrument Sensitivity
	Daily, S:N ≥ 3:1 for sensitivity standard solution.

	Initial Calibration
(native analyte)
	Run initially, and as required to maintain calibration verification and instrument sensitivity.
· (1/x) weighted regression, exclude origin.
· Calculated conc. 70-130 % of actual, R2 ≥ 0.985.

	Initial Calibration
(labeled compounds)
	Relative response factors of the initial calibration solutions:
· % RSD for RRF  25 %
· Percent recoveries 50-150 % 

	Continuing Calibration Verification 
	Run every 20 samples or more frequently, quantify using initial calibration.
· Native analyte recovery 70-130 %
· Labeled compounds recovery 50-150 %

	Blank levels
	See the table above, or  10% of sample analyte value.

	Duplicates
	RPD  40% for concentrations detected above 5 times the reporting limit.






ANALYTICAL METHOD FOR THE DETERMINATION OF
4-n-OCTYLPHENOL, NONYLPHENOLS AND
NONYLPHENOL ETHOXYLATES BY GC/MS
	

AXYS method MLA-004 describes the determination of 4-n-octylphenol, nonylphenol and nonylphenol ethoxylates (mono- and di-) in environmental samples.
Target Analytes
	ANALYTE
	Code

	4-Nonylphenol
	NP

	4-Nonylphenol monoethoxylate
	NP1EO

	4-Nonylphenol diethoxylate
	NP2EO

	4-n-Octylphenol
	OP



EXTRACTION 
[bookmark: Table2]All samples are spiked with 13C-labelled surrogate standards prior to extraction and extracted as per the table below. 
Sample Extraction 
	Matrix
	Extraction

	Aqueous
	Aqueous acetylation and liquid-liquid extraction with hexane. (This procedure is for samples <1% particulate. If >1% particulate is present optional extraction procedures must be performed. The sample is filtered prior to extraction and the particulate fraction separately extracted by Soxhlet extraction or Dean-Stark Soxhlet extraction. The two extracts are then combined.) The hexane extract is derivatized by non-aqueous acetylation.



COLUMN CHROMATOGRAPHY CLEANUP
Derivatized extracts are routinely cleaned up by chromatography on a 5% silica column.
Alternately, derivatized extracts may be given additional clean-up by chromatography on a 28% basic silica column.
After cleanup and before Instrumental analysis recovery standard is added. The typical final extract volume is 500 µL.
INSTRUMENTAL ANALYSIS
Instrumental analysis is performed on a Restek Rtx-5 capillary gas chromatography column coupled to a low-resolution mass spectrometer (LRMS). The LRMS is operated at a unit mass resolution in the electron ionization (EI) mode using multiple ion detection (MID) acquiring at least two characteristic ions for each target analyte and surrogate standard.
[bookmark: _Toc247350096]Analyte Ions Monitored, Surrogates Used and RRF Determination for Nonylphenols
	Compound
	Quantification Ion
(M/Z)
	Confirmation Ion
(M/Z)
	Typical
Retention Time
(minutes)

	4-Nonylphenol
	177, 191, 163
	135, 149, 205, 121
	13.8-15.0

	NP177-1
	177
	135
	13.97

	NP177-2
	177
	135
	14.1

	NP177-3
	177
	135
	14.25

	NP177-4
	177
	135
	14.44

	NP177-5
	177
	135
	14.53

	NP177-6
	177
	135
	14.7

	NP191-1
	191
	149
	14.1

	NP191-2
	191
	149
	14.25

	NP191-3
	191
	149
	14.48

	NP191-4
	191
	149
	14.7

	NP191-5
	191
	149
	14.78

	NP191-6
	191
	149
	14.88

	NP163-1
	163
	121, 205
	13.82

	NP163-2
	163
	121, 205
	14.25

	NP163-3
	163
	121, 205
	14.45

	NP163-4
	163
	121, 205
	14.64

	4-Nonylphenol Monoethoxylate
	221, 235, 249
	135, 149, 163
	18.7-20.0

	NP1EO 221-1
	221
	135
	18.93

	NP1EO 221-2
	221
	135
	19.09

	NP1EO 221-3
	221
	135
	19.21

	NP1EO 221-4
	221
	135
	19.47

	NP1EO 221-5
	221
	135
	19.54

	NP1EO 221-6
	221
	135
	19.77

	NP1EO 221-7
	221
	135
	19.86

	NP1EO 235-1
	235
	149
	19.05

	NP1EO 235-2
	235
	149
	19.13

	NP1EO 235-3
	235
	149
	19.26

	NP1EO 235-4
	235
	149
	19.52

	NP1EO 235-5
	235
	149
	19.65

	NP1EO 235-6
	235
	149
	19.82

	NP1EO 235-7
	235
	149
	19.98

	NP1EO 249-1
	249
	163
	18.72

	NP1EO 249-2+3
	249
	163
	19.45

	NP1EO 249-4
	249
	163
	19.66

	4-Nonylphenol Diethoxylate
	135, 149, 293
	265, 279, 163, 307
	23.7-24.7

	NP2EO 135-1
	135
	265
	23.75

	NP2EO 135-2
	135
	265
	23.84

	NP2EO 135-3
	135
	265
	23.93

	NP2EO 135-4
	135
	265
	23.99

	NP2EO 135-5
	135
	265
	24.27

	NP2EO 135-6
	135
	265
	24.47

	NP2EO 149-1
	149
	279
	23.83

	NP2EO 149-2
	149
	279
	23.95

	NP2EO 149-3
	149
	279
	24.08

	NP2EO 149-4
	149
	279
	24.3

	NP2EO 149-5
	149
	279
	24.51

	NP2EO 149-6
	149
	279
	24.61

	NP2EO 293-1
	293
	163, 307
	23.52

	NP2EO 293-2
	293
	163, 307
	24.13

	NP2EO 293-3
	293
	163, 307
	24.23

	NP2EO 293-4
	293
	163, 307
	24.39

	4-n-Octylphenol
	206
	248, 107
	15.06

	13C6‑p-nonylphenol
	226
	227
	16.69

	13C6‑p-nonylphenol diethoxylate
	356
	357
	25.5

	d10-Pyrene
	212
	210
	19.28





CALIBRATION
Initial calibration is performed using a six point calibration series of solutions that encompass the working concentration range. Initial calibration solutions contain the suite of labelled surrogate and recovery standards and authentic target nonylphenols. A mid-level calibration solution is analyzed at least every 12 hours or at the beginning and end of each batch (bracket) of samples. The mean RRFs determined from the single calibration solution run before and after the samples are used for quantification of sample results.
Calibration solutions are subject to non-aqueous acetylation procedures to convert the components to their acetyl derivatives.
[bookmark: _Toc247350094]Concentrations of Nonylphenol Calibration Solutions 
	Compound Name
	Typical Concentration of Calibration Standards (ng/mL)

	
	Level A (Instrument Spec)
CS-O
	Level B
CS-1
	Level C
CS-2
	Level D
(Mid-Level)
CS-3
	Level E
CS-4
	Level F
CS-5

	Nonylphenol (NP)
	150
	600
	1,800
	4,000
	9,000
	15,000

	4-Nonylphenol monoethoxylate (NP1EO)
	750
	3,000
	9,000
	21,000
	45,000
	75,000

	4-Nonylphenol diethoxylate (NP2EO)
	750
	3,000
	9,000
	21,000
	45,000
	75,000

	4-n-Octylphenol (OP)
	150
	600
	1,800
	4,000
	9,000
	15,000

	Labelled Surrogates
	
	
	
	
	
	

	13C6‑p-nonylphenol
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000

	13C6‑p-nonylphenol diethoxylate
	10,000
	10,000
	10,000
	10,000
	10,000
	10,000

	Recovery Standard
	
	
	
	
	
	

	d10‑pyrene
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000



[bookmark: Place]1 This solution is used to demonstrate instrument sensitivity.

ANALYTE IDENTIFICATION
A chromatographic peak is identified as a target compound if the following criteria are met for the quantification and confirmation ions (where confirmation ions are available):

1. Peak responses for the quantification ions must be at least three times the background noise level.
2. The retention time (RT) must be within three seconds of that predicted from the calibration run. 
3. Peak centroids for the quantification and confirmation ions must coincide within two seconds.
4. The relative ion abundance ratios must be within 20% of the expected ratio.



QUANTIFICATION 
Target group concentrations are determined with respect to the labelled surrogate. Mean relative response factors (RRF), determined from a single calibration solution run at the beginning and end of the samples, are used to convert raw peak areas in sample chromatograms to final concentrations as follows:

where	RRF  =  

For each target group, the areas of the positively identified peaks are summed and the total area is used as “area of target” in the above equation. The recovery of the internal standard is calculated and monitored as an indication of overall data quality.  Final target concentrations are recovery corrected by the method of quantification.
REPORTING LIMITS
Concentrations and detection limits for each target group are reported. Typical reporting units for all aqueous samples are ng/L.
The following convention was used for reporting limits:
Sample Specific Detection Limit or Sample Detection Limit (SDL) – determined individually for every sample analysis run by converting the area equivalent of 3.0 times (2.5 times for EPA 1600 series methods) the estimated chromatographic noise height to a concentration in the same manner that target peak responses are converted to final concentrations. The SDL accounts for any effect of matrix on the detection system and for recovery achieved through the analytical work-up. Equivalent term(s):  Estimated Detection Limit  (EDL) from EPA method 8290.

QUALITY ASSURANCE/QUALITY CONTROL
All samples are analyzed in batches with the following composition:
•	Batch Size - Each batch consists of up to twenty test samples and additional QC samples.
•	Blanks - One procedural blank is analyzed for each batch. The procedural blank is prepared by spiking an aliquot of the surrogate standard solution into a clean matrix.
•	On-going Precision and Recovery (OPR) Samples – On-going Precision and Recovery (OPR) is demonstrated by the analysis of a spiked reference matrix (SPM) analyzed with each batch. The reference sample to be analyzed is assigned to the analyst when the batch is assigned. The OPR sample is prepared by spiking an aliquot of the authentic spiking solution into an accurately weighed in-house reference matrix (known to contain low background levels of target analytes). The matrix is spiked with an aliquot of surrogate standard solution and, after an equilibration time of at least 30 minutes, extracted, following procedures in Section 5 of this method.
•	Duplicates - Sample duplicates are analyzed (provided sufficient sample is available) for batches with 7-20 test samples, or when specified by the contract. For some matrices (XAD-2 columns, filters, air samples) only field duplicates (if available) can be analyzed. 
The batch composition may vary according to batch or quality control requirements specified by a client. Each batch is carried through the complete analytical process as a unit. For sample data to be reportable the batch QC data must meet the acceptance criteria.

[bookmark: _Toc251653053][bookmark: _Toc99420237]QC Specification Table: Authentic and Surrogate Standard Recoveries, OPR and Samples 
	


Analyte
	Sample Specific Detection Limits
	

Procedural
Blank Level
ng
	

Acceptable Matrix Spike 
% Recovery

	
	Aqueous
ng/L
	
Sediment
ng/g

	XAD-2 Column
ng
	
	

	Nonylphenol (NP)
	10
	5
	25
	< 20 
	70 -130

	4-Nonylphenol monoethoxylate (NP1EO) 
	50
	25
	100
	< 50
	50 -130

	4-Nonylphenol diethoxylate (NP2EO)
	50
	25
	150
	< 50
	50 -150

	4-n-Octylphenol (OP)
	50
	25
	100
	< 10
	50 -130

	Typical Sample Size
	1 L
	5 g
	1 column
	
	

	Final extract vol, L
	500
	500
	500
	
	




Surrogate				Percent Recovery 
13C6‑p-nonylphenol			        40 - 120 %
13C6‑p-nonylphenol diethoxylate	        10 - 130 %


[bookmark: _Toc251653055][bookmark: _Toc103998085][bookmark: _Toc246397739]QC Specification Table: Instrumental Analysis, and Analyte Quantification
	QC Parameters
	Specifications

	Analysis Duplicate
	< 40 RPD for concentrations > 10X DL.

	Instrument Sensitivity
	S:N ratio 3:1 for 5 major peaks for 0.3 ng of 4-nonylphenol injected.

	Instrument Linearity
	Linearity determined by a 5-point calibration over the range ( 0.6-15 ng/µL for NP & OP;   3.0 - 75 ng/µL for NP1EO & NP2EO) must have a relative standard deviation of 20%.

	Instrument Carryover
	Must be <0.3% of the corresponding peak in the previous sample.

	Bracketing Calibration
	RRFs for the opening and closing calibrations over a 12 hour period must agree to ±20% of the mean (i.e., < 40 RPD between RRFs and for the opening and closing calibrations, which is equivalent to <28.3% RSD).

	Analyte/Surrogate Ratios
	Must be within linear range of instrument. Coders may use data from more than one chromatogram to get all ratios within linear range.





SUMMARY OF AXYS METHOD MLA-083 
ANALYTICAL PROCEDURE FOR THE DETERMINATION OF TRICLOSAN IN EFFLUENT AND OTHER ENVIRONMENTAL AQUEOUS SAMPLES

This method is applicable for analysis of triclosan in effluent and other environmental aqueous samples. Aqueous samples are filtered, pH adjusted, spiked with surrogate standard and extracted by solid phase extraction (SPE). The final extract is spiked with labeled recovery standard and analyzed by liquid chromatography - tandem mass spectrometry (LC-MS/MS). A typical reporting limit is 5 ng/L for a 0.5 L aqueous sample.


ANALYTE OF INTEREST

	Compound
	Short name
	CAS #

	5-chloro-2-(2,4-dichlorophenoxy)phenol
	Triclosan
	3380-34-5






EXTRACTION AND CLEANUP

Samples are stored in amber glass bottles or jars. Up to 0.5 L aqueous sample may be processed by this method. Aqueous samples are filtered, pH adjusted, spiked with surrogate standard and extracted by solid phase extraction (SPE). The extract is spiked with recovery standard and analyzed by liquid chromatography – tandem mass spectrometry.

INSTRUMENTAL ANALYSIS
Analysis of sample extracts for Triclosan is performed using a high performance liquid chromatograph coupled to a triple quadrupole mass spectrometer. The mass spectrometer is run at unit mass resolution in the Multiple Reaction Monitoring (MRM) mode.



Instrument Specifications

	Instrument 
	Waters 2690 or Waters 2795 HPLC, Micromass Quattro Ultima MS/MS 

	LC Column 
	Waters SunFire C18

	Ionization 
	Negative Ion Electrospray 

	Acquisition 
	MRM mode, unit resolution 

	Injection Volume 
	15 μL 





LC-MS/MS Operating Conditions for Analysis of Triclosan
	LC Gradient Program
	LC Flow rate Program
(mL/min)
	Gradient
Curve
	General LC Conditions

	Time (min)
	Flow mixture
	
	
	

	0.0
	60 % A
40 % B
	0.20
	1
	Column Temp (°C)
	30

	0.5
	30 % A
70 % B
	0.20
	4
	Flow Rate (mL/min)
	0.2

	4.0
	0 % A
100 % B
	0.20
	4
	Max Pressure (bar)
	345

	8.0
	0 % A
100 % B
	0.20
	4
	MS Conditions

	8.2
	60 % A
40 % B
	0.20
	1
	Source Temp (°C)
	120

	12.0
	 60 % A
40 % B
	0.20
	1
	Desolvation Temp (ºC)
	300

	Mobile phase:
A = Ammonium acetate buffer at pH=4.5, 0.1% ammonium acetate and 0.1% acetic acid
B = Acetonitrile:methanol 1:1
	Capillary voltage
	3.21 kV

	
	Hexapole
	35.0 V



Initial calibration of the LC-MS/MS instrument is performed by the analysis of five or more calibration solutions. A mid-level calibration standard is analyzed to verify the initial calibration after every 20th sample (including QC samples) injected at a minimum.

Analyte, ions and quantification references
	
	Typical retention time
	Parent ion Mass
	Daughter ion Mass
	Quantified using

	Target Analyte
	
	
	
	

	Triclosan 
	7.7 min
	286.8
	35
	13C12-Triclosan (298.8)

	Triclosan *
	7.7 min
	288.8
	35
	13C12-Triclosan (300.8)

	Surrogate Standard
	
	
	
	

	13C12-Triclosan (298.8)
	7.7 min
	298.8
	35
	13C6-2,4,5-Trichloro-phenoxyacetic acid

	13C12-Triclosan (300.8) *
	7.7 min
	300.8
	35
	13C6-2,4,5-Trichloro-phenoxyacetic acid

	Recovery Standard
	
	
	
	

	13C6-2,4,5-Trichloro-phenoxyacetic acid
	4.7 min
	258.8
	200.7
	External standard


* Confirmation transition in instances of interference.

CALIBRATION
Instrument calibration is performed using a series of calibration solutions (5 or more points) covering the concentrations (2.5 ng/mL - 500 ng/mL) specific for the individual compounds of interest.

Nominal Concentrations of Triclosan Calibration Solutions (ng/mL)
	Compound
	Level A
(CS-0) 
	Level B
(CS-1)
	Level C
(CS-2)
	Level D 1 (CS-3)
	Level E
(CS-4)
	Level F
(CS-5)
	Level G
(CS-6)

	Triclosan
	2.5
	5
	10
	20
	80
	250
	500

	13C12-Triclosan
	30
	30
	30
	30
	30
	30
	30

	13C6-2,4,5-Trichlorophenoxyacetic acid
	50
	50
	50
	50
	50
	50
	50


1  Calibration verification standard.

ANALYTE IDENTIFICATION
Positive identification of target compounds, surrogate standards and recovery standards require:

· Triclosan must elute within 0.1 minutes of the 13C-labeled surrogate.
· Triclosan is identified with a parent or precursor ion with specific mass to charge ratio.
· Triclosan is identified with two product ions formed from the parent ion with specific mass to charge ratios.
· The signal to noise (S:N) ratio must be equal or greater than 3:1 for the parent to daughter ion transitions.
· The compound retention time must be within 0.4 minutes of the predicted retention time from the mean determined from the Initial Calibration.
QUANTIFICATION 
Sample concentrations are determined by the isotope dilution quantification procedure. For the target compound a linear calibration equation is determined from a multi-point calibration series with a 1/X weighting fit and expressed as below. Final target concentrations are recovery corrected by this method of quantification.

	Y = slope x X + intercept

where:	Y = response ratio = ,
	X = weight of target (ng), and
Surr = the surrogate or quantification standard used.

The slope and intercept are used to convert raw peak areas in sample chromatograms to final concentrations as follows:

Sample Conc. = 

The recovery of the surrogate standard is determined by internal standard quantification against the recovery standard, using an average relative response factor (RRF) calculated from the initial calibration data. The surrogate recovery is monitored as an indication of overall data quality.
The ‘recovery’ of the recovery standard is estimated by external standard quantification, using an average response factor (RF) determined from the initial calibration data. The ‘recovery’ is monitored as an indication of instrument performance.
REPORTING LIMITS
Reporting limits are defined as the greater of the lowest calibration standard concentration equivalent or the sample specific detection limit (SDL). SDLs are determined by converting the area equivalents corresponding to 3x the height of the chromatographic noise to a concentration in the same manner that peak areas are converted to concentrations. For 0.5 L aqueous samples the reporting limit is estimated to be 5 ng/L. 


QUALITY ASSURANCE/QUALITY CONTROL
All samples are analyzed in batches. The composition of a batch is detailed on a batch sheet. Each batch has the following composition:

· Batch Size - Each batch consists of test samples and additional QC samples.
· Blanks – A procedural blank is analyzed with every batch of samples. The blank is prepared by spiking an aliquot of surrogate standard solution to a clean matrix and processing it in a manner identical to the sample. The default frequency for blanks is 5 % of test samples..
· Duplicates – With each analysis batch containing greater than six (6) test samples, or as required by contract, a duplicate sample is analyzed, provided there is sufficient sample.
· Matrix Spike/Matrix Spike Duplicate may be analyzed upon client request.
· OPR (Ongoing Precision and Recovery) – 5% of the samples within a batch are spiked reference samples.
· Surrogate/Authentic/Recovery (SAR) solution is an optional diagnostic test that may be prepared and analyzed with a batch.

The batch composition may vary according to batch or quality control requirements specified by a client. Each batch is carried through the complete analytical process as a unit. For sample data to be reportable the batch QC data must meet the acceptance criteria.


QC Specification: Procedural Blank Levels and OPR and Sample Recoveries
	Analyte
	Procedural
blank level

(ng/sample)
	OPR recovery
range

(%)
	Sample recovery range
(%)

	Triclosan
	5
	70-130
	N/A

	Labeled quantification standard
	
	
	

	13C12-Triclosan
	N/A
	30-150
	30-150

	Recovery standard
	
	
	

	13C6-2,4,5-Trichloro-phenoxyacetic acid
	N/A
	30-200
	30-200


N/A = Not applicable

QC Specification: Instrumental Acceptance Specifications
	
QC Parameter
	Specifications

	Instrument Sensitivity
	Daily, S:N ≥ 3:1 for lowest calibration standard.

	Initial Calibration
(native analyte)
	Run initially, and as required to maintain calibration verification and instrument sensitivity.
· (1/x) weighted regression, exclude origin.
· Calculated conc. 70-130 % of actual, lowest cal. may be 40-160 %,    R2 ≥ 0.985.

	Initial Calibration
(labeled compounds)
	Relative response factors of the initial calibration solutions:
· % RSD for RRF  35 %
· Percent recoveries 50-150 % 

	Continuing Calibration Verification 
	Run every 20 samples or more frequently, quantify using initial calibration.
· Native analyte recovery 70-130 %
· Labeled compounds recovery 50-150 %

	Blank levels
	See the table above, or  10% of sample analyte value.

	Duplicates
	RPD  40% for concentrations detected above 5 times the reporting limit.
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