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Determination of Atrazine, Bromacil, Cyanazine, Diuron, Hexazinone, Metribuzin, Norflurazon, 
Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and 
Diamino Chlorotriazine (DACT) in Well Water and River Water By Liquid Chromatography- 
Atmospheric Pressure Chemical Ionization Mass Spectrometry 

Scope: This method is applicable to the analysis of Atrazine, Bromacil, Cyanazine, Diuron, Hexazinone, 
Metribuzin, Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine 
(ACET), and Diamino Chlorotriazine (DACT) in well water and river water using two different HPLC 
columns and LC/MS systems. Data obtained from these two columns and systems are presented in this 
method. The reporting limit for all chemicals is 0.05 ppb by APCI/LC/MS/MS. 

Principle: Two conditioned Waters O~S~S@MCXCartridges connected in tandem are used to retain the 
analytes from well water and river water samples. The cartridges are placed under vacuum to eliminate any 
remaining water. The chemicals are eluted with 5% ammonium hydroxide in methanol. The eluant is then 
filtered, concentrated, reconstituted in 75/25 water / methanol and analyzed by APCI/LC/MS/MS. Two 
different HPLC columns have been validated to provide flexibility to the analyst, and to provide a means of 
confirmation for samples that have matrix interferences which are not present in the reference well water 
used for the validations. 

Reagents, Equipment and Instruments: 
Reagents: 

1. 	Methanol, LCQ grade. Burdick & Jackson 230-4; 
2. 	 Distilled water, LCQ grade. Burdick & Jackson 365-4. Burdick & Jackson solvents are 

available from VWR and other suppliers. 
3. 	 Formic acid. 
4. 	 Ammonium formate. 
5. 	 Ammonium hydroxide. 


Note: The highest available purity reagents (1,2,3,4,5)should be specified when ordering. 

6. 	 Elution reagent: 5% ammonium hydroxide in methanol. 
7. 	 Reconstitution reagent: 75/25 water / methanol. 
8. 	 Mobil phase A: 9515 (10 mM ammonium formate/methanol, 0.1% formic acid). For 500 mL, 

mix 470 + 2 mL Burdick & Jackson water, 25 + 0.5 mL Burdick & Jackson methanol, 4.50 + 
0.25 mL 1 M ammonium formate, and 0.5 + 0.05 mL formic acid. Double these quantities to 
prepare 1L. 

9. 	Mobil phase B: 90110 (methanol/O.l M ammonium formate, 0.1% fonnic acid). 
For 500 mL, mix 450 + 2 mL Burdick & Jackson methanol and 45 + 0.5 mL Burdick & Jackson 
water with 4.5 + 0.25 mL of 1 M ammonium formate and 0.5 + 0.05 mL of formic acid. Double 
these quantities to prepare 1L. 

10. Worlung standards in 75/25 water / methanol (diluted from stock standards). 
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Reagents: (cont.) 
Chemicals CAS Registry Numbers 

Diamino Chlorotriazine (DACT) 3397-62-4 
Deisopropyl Atrazine (ACET) 11007-28-9 
Deethyl Atrazine (DEA) 6 190-65-4 
Metri buzin 21087-64-9 
Bromacil 3 14-40-9 
Atrazine 19 12-24-9 
Nolnurazon 27314-13-2 
Cyanazine 2 1725-46-2 
Simazine 122-34-9 
Hexazinone 5 123 5-04-2 
Diuron 330-54-1 
Prometon 1610-18-0 
Prometryn 7287-19-6 
Propazine (surrogate) 139-40-2 

Equipment: 
1. 	 In-house vacuum manifold. 
2. 	 Solid phase extraction cartridges: Waters oasisB MCX 6 cc (150 mg), 60-micron particle size 

cartridge, Waters Division of Millipore Corporation. 
3. 	 Nylon ~ c r o d i s c ~ ,  0.2 micron, Gelrnan Sciences. 
4. 	 Vac-Elut SPS 24, Varian Analytical. . 
5. 	 N-EVAP, Meyers Organomation Associates Incorporated-Model 112. 
6. 	 Vibrating or vortex mixer. 
7. 	 Syringe and plunger for filtration, 10 mL. 
8. 	 Graduated test tube, 15 mL (calibrated at 0.5 mL with methanol). 
9. 	 Fiberglass filters, lpm x 47 mm. 
10. Sample filtration apparatus. 

Instruments: 

System A. 

1. LCQTMDECALC/MSn System. ThermoQuestFinnigan Corporation 
2. Waters 2690 HPLC system with autosampler. 

System B: 


1. 	LCQTMLC/MSnSystem. ThermoQuestFinnigan Corporation 
2. 	 ThermoQuest/ThermoSeparation Products HPLC system, consisting of the SPC 1000 membrane 

degasser solvent module, the P4000 quaternary pump module, and the AS3000 autosampler. 
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Analysis: 
Sample Extraction for well water: 
1. Allow each sample to come to room temperature. Pour the sample from the 1L amber glass 

bottle into a 1000 mL beaker. Record the sample weight in grams (g) by weighing the bottle before 
and after transfer. Sample weight should be close to 500.0 g. Adjust pH to -3 with 6N HCL. Add 
0.1 pg propazine (100 pL of 1ngipL spiking solution in methanol) as a surrogate to the sample. 
Note: The volume of methanol in spiking solution added to the sample should be 0.1% or 
less of the sample volume. 

2. Two MCX cartridges are connected together in tandem and connected to the house vacuum 
using the manifold as shown in Diagram # 1. 

3. 	Condition the cartridges at a flow rate of about 10 &minute with about 15 rnL of methanol 
followed by about 15 rnL of purified water by applying vacuum. 
Do not let the cartridges go to dryness. Turn off the vacuum when the purified water has 
just passed through the cartridges. Detach the cartridges from the vacuum line and fill up 
the cartridges with purified water. 

Cartridges 

Samples 

k 3  
Waste R e s e ~ l i r  

Diagram # 1 

4. 	 Reattach the conditioned cartridges to the vacuum line and transfer to the 1000 rnL 
beaker containing the water sample. Allow the sample to pass through the conditioned cartridges 
by applying vacuum. Adjust the flow rate to about 10 &minute to 15 mllminute. 

5. 	 After all of the water sample has passed through the cartridges, remove the cartridges and insert them 
into the inlets of the Vac-Elut SPS 24 at the "waste position". Turn the vacuum on (-5 psi) for 2 
minutes to dry the cartridges. Turn the vacuum off and reverse the order of the cartridge positions. 
Add 5 mL of elution reagent to each cartridge. Switch the Vac-Elut SPS 24 to the "collect position7' 
and turn the vacuum on. Elute all chemicals with 5 mL -+ 0.5 mL of 5 % ammonium hydroxide in 
methanol at a flow rate of about 5 rnLJminute. Collect the eluant in a 15 mL graduated test tube. 

6. 	 Filter the eluant through a 0.2 pm Acrodisc into a 15 mL graduated test tube which has been 
calibrated at 0.5 mL using methanol with a 500 pL syringe. Concentrate the eluant to -0.2 rnL in a 
40 OC waterbath under a stream of nitrogen. Bring to a final volume of 0.5 mL with reconstitution 
reagent (75125 water / methanol). Vortex for 30 seconds. Transfer the eluant into two autosampler 
vials with inserts. Analyze by APCIILCNSIMS. 

Analysis:(con' t)  
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Sarnvle Extraction for river water: 
1. Allow each sample to come to room temperature. Pour the sample from the 1L amber glass 

bottle into a 1000 rnL beaker. Record the sample weight in grams (g) by weighing the bottle before 
and after transfer. Sample weight should be close to 500.0 g. Adjust pH to -3 with 6N HC1. Add 0.1 
pg propazine (100 pL of 1nglpL spiking solution in methanol) as a surrogate to the sample. Filter the 
sample through a lpm x 47 mm fiberglass filter paper. 
Note: The volume of methanol in spiking solution added to the sample should be 0.1% or 
less of the sample volume. 

2. Go to step # 2 -6 as described above. 

Instrument Conditions for system A: 
APCI Source Settings: 

Vaporizer Temp ("C): 550 
Sheath Gas Flow Rate (arb): 90 
Aux Gas Flow Rate (arb): 15 
Discharge Current (PA): 5 
Discharge Voltage (kV): 5 
Capillary Temp ("C): 210 
Capillary Voltage (V): 5 

HPLC Settings for SymrnetryShield rM C18 column: 
Analytical column: Waters SymmetryShieldTM 150 mm x 3.9 mm x 5 pm. 

Guard column: RP-18, C18 7 pm x 15mm x 3.2 mm. 

Injection volume: 20 pL. 

Pump program steps: 

Time (min.) Flow rate (rnWrnin.) -%A %B 
0.00 0.75 85 15 
3.OO 0.75 85 15 
4.00 0.75 50 50 
10.00 0.75 50 50 
21.50 0.75 25 75 
22.00. 0.75 5 95 
26.00 0.75 5 95 
26.50 0.75 85 15 
30.00 0.75 85 15 

MS Detector Settings.for Waters SymrnetryShield TM C18: (con ' t )  
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MS run time (rnin.): 22.5 
Divert valve (rnin.): 0.00 

1.00 
to waste. 
to source. 

21.25 to waste. 

Segment: 1 
Duration time (rnin.): 2.00 
Number of scan events: 1 
Tune method: Study 182-1-500 Tune 
Scan event details: 

1. 	POS [146]* [60-2001 
Ms/Ms: Amp: 40% Q: 0.400 Time (msec.): 30 IsoW: 5.0 

Segment: 	 2 
Duration time (rnin.): 3.00 
Number of scan events: 1 
Tune method: Study 182-1-500 Tune 
Scan event details: 

1. POS [I4713 [60-2001 
Ms/Ms: Amp: 40% Q: 0.400 Time (msec.): 30 IsoW: 5.0 

Segment: 	 3 
Duration time (rnin.): 4.50 
Number of scan events: 2 
Tune method: Study 182-1-500 Tune 
Scan event details: 

1. 	 Pos [I7513 [55-2001 
MsMs: Amp: 40% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [I8913 [60-2101 
MsMs: Amp: 30% Q: 0.300 Time (msec.): 30 IsoW: 4.0 

Segment: 	 4 
Duration time (rnin.): 1.6 
Number of scan events: 3 
Tune method: Study 182-1-500 Tune 
Scan event details: 

1. 	POS [253]3 [SO-2751 
Ms/Ms: Amp: 37% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

2. 	 POS [242]3 [75-2751 
Ms/Ms: Amp: 37% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

3. 	 POS [215]= [70-2351 
Ms/Ms: Amp: 34% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

MS Detector Settings for Waters SymmetryShield TMC18:(can't) 
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Segment: 5-

Duration time (min.): 0.60 

Number of scan events: 3 

Tune method: Study 182- 1-500 Tune 

Scan event details: 


1. POS [ 2 4 2 ] ~  [75-2751 
Ms/Ms: Amp: 37%. Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [ 2 1 5 ] ~  [70-2351 
Ms/Ms: Amp: 34% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

3. 	 POS [203]3 [65-2251 
Ms/Ms: Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

Segment: 	 6 

Duration time (min.): 0.70 

Number of scan events: 3 

Tune method: Study 182-1 -500 Tune 

Scan event details: 


1. 	POS [203]3 [65-2251 
Ms/Ms: Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [262]2 [loo-2801 
MsIMs: Amp: 34% Q: 0.350 Time (msec.): 30 IsoW: 5.0 

3. 	 POS [215]=> [70-2351 
MslMs: Amp: 34% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

Segment: 	 7 

Duration time (min.): 0.70 

Number of scan events: 3 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. 	 POS [203]= [65-2601 
Ms/Ms: Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [262]- [loo-2801 
MsMs: Amp: 34% Q: 0.350 Time (msec.): 30 IsoW: 5.0 

3. 	 Pos [226]* [70-2501 
Ms/Ms: Amp: 38.5% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

Segment: 	 8 

Duration time (min.): 1.80 

Number of scan events: 1 

Tune method: Study 182- 1-500 Tune 

Scan event details: 


1. POS [226]= [70-2501 
MsMs: Amp: 38.5% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

MS Detector Settings for Waters SymmetryShield TMC18:(con ' t )  
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Segment: 9 


Durationtime(min.): 2.10 

Number of scan events: 2 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. POS [217]- 	 [70-2351 
Ms/Ms: Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [305]3 [loo-3501 
MsNs: Amp: 39% Q: 0.350 Time (msec.): 30 IsoW: 5.0 

Segment: 	 10 

Duration time (min.): 0.50 

Number of scan events: 2 

Tune method: Study 182- 1-500 Tune 

Scan event details: 


1. 	 POS [235]3 [65-2501 
MsIMs: Amp: 35% Q: 0.270 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [305]> [loo-3501 
Ms/Ms: Amp: 39% Q: 0.350 Time (msec.): 30 IsoW: 5.0 

Segment: 	 11 

Duration time (rnin.): 0.50 

Number of scan events: 1 

Tune method: Study 182-1-500 Tune 

Scan event details: 


I. 	POS [235]- [65-2501 
MsNs: Amp: 35% Q: 0.270 Time (msec.): 30 IsoW: 5.0 

Segment: 	 12 

Duration time (min.): 4.50 

Number of scan events: 3 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. 	POS [235]3 [65-2501 
MsMs: Amp: 35% Q: 0.270 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [ 2 3 1 ] ~  [75-2501 
Ms/Ms: Amp: 40% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

3. 	 POS [242]- [75-2751 
MsNs: Amp: 37.5% Q: 0.300 Time (msec.): 30 IsoW: 3.0 
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HPLC Settings for Phenyl-hexyl column: 
Analytical column: Phenyl-hexyl 150 cm x 4.6 mm x 3 pm 

Guard column: Phenyl-hexyl 4 mm x 2.00 mm 

Injection volume: 25 NL. 

Pump program steps: 


Time (min.) Flow rate (mumin.) 
0.00 0.75 

3.OO 0.75 

4.00 	 0.75 
9.00 	 0.75 
25.50 0.75 
26.00 0.75 
30.00 0.75 
31.00 0.75 
35.00 0.75 

MS Detector Settings for Phenyl-hexyl column: 
MS run time (rnin.): 26.5 

Divert valve (rnin.): 0.00 to waste 


3.00 to source 
26.5 to waste 

Segment: 1 

Duration time (min.): 3.00 

Number of scan events: 1 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. POS [147]=> [60-2001 
Ms/Ms: Amp: 35% Q: 0.400 Time (msec.): 30 IsoW: 5.0 

Segment: 	 2 

Duration time (rnin.): 3.50 

Number of scan events: 1 

Tune method: Study 182-1 -500 Tune 

Scan event details: 


1. POS [147]= [60-2001 
Ms/Ms: Amp: 40% Q: 0.400 Time (msec.): 30 IsoW: 5.0 

Segment: 	 3 

Duration time (rnin.): 3.00 

Number of scan events: 1 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. POS [175]=> [55-2001 
Ms/Ms: Amp: 40% Q: 0.300 Time (msec.): 30 IsoW: 5.0 
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MS Detector Settings for Pheny2-hexyl column: (con't) 
Segment: 4 


I Duration time (min.): 2.50 


i Number of scan events: 1 

I Tune method: Study 182-1 -500 Tune 


Scan event details: 

1. 	POS [189]* [60-2101 

Ms/Ms: Amp: 38% Q: 0.30 Time (msec.): 30 IsoW: 3.0 
I 

Segment: 5 


I Duration time (min.): 3.50 

I Number of scan events: 2 


Tune method: Study 182- 1-500 Tune 

Scan event details: 


I 

1. 	 POS [242]* [75-2751 
MsMs: Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [203]- [65-2251 
Ms/Ms: Amp: 36.5% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

Segment: 6 
I Duration time (min.): 0.90 


Number of scan events: 2 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. 	 POS [215]* [70-2351 
Ms/Ms: Amp: 34% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

2. 	 POS [262]= [85-2801 
Ms/Ms: Amp: 32.5% Q: 0.350 Time (msec.): 30 IsoW: 5.0 

Segment: 	 7 

Duration time (min.): 0.70 

Number of scan events: 2 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. 	 1. POS [215]= [70-2351 
MsNs: Amp: 34% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

2. 	 POS [226]3 [70-2501 
MsMs: Amp: 38% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

Segment: 	 8 

Duration time (min.): 1.80 

Number of scan events: 3 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. 	 Pos [2 17]> [70-2351 
Ms/Ms: Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [253]* 180-2751 
MsMs: Amp: 35.5% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

3. 	 POS [226]* [70-2501 
MsIMs: Amp: 38% Q: 0.300 Time (msec.): 30 IsoW: 3.0 
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MS Detector Settings for Phenyl-hexyl column: (con't) 
Segment: 9 


Duration time (min.): 1.10 

Number of scan events: 1 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. POS [235]3 [65-2501 
MstMs: Amp: 35% Q: 0.270 Time (msec.): 30 IsoW: 5.0 

Segment: 	 10 

Duration time (min.): 2.00 

Number of scan events: 3 

Tune method: Study 182-1-500 Tune 

Scan event details: 


1. POS [235]3 [65-2501 
MsNs:  Amp: 35% Q: 0.270 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [305]* [loo-3501 
MsNs: Amp: 39% Q: 0.350 Time (msec.): 30 IsoW: 5.0 

3. 	 POS [ 2 3 1 ] ~  [75-2501 
MsNs:  Amp: 39% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

Segment: 	 11 

Duration time (min.): 4.75 

Number of scan events: 3 

Tune method: Study 182- 1-500 Tune 

Scan event details: 


1. 	 Pos [305]s  [loo-3501 
MsNs: Amp: 39% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

2. 	 POS [ 2 3 1 ] ~  [75-2501 
MslMs: Amp: 39% Q: 0.300 Time (msec.): 30 IsoW: 5.0 

3. 	 POS [242]2 [75-2751 
MsNs: Amp: 37% Q: 0.300 Time (msec.): 30 IsoW: 3.0 

Instrument Conditions for system B: 
APCI Source Settings: 

Vaporizer Temp PC): 450 

Sheath Gas Flow Rate (arb): 72 

Aux Gas Flow Rate (arb): 1 

Discharge Current (PA): 5 

Discharge Voltage (kV): 6 

Capillary Temp ("C): 170 

Capillary Voltage (V): 26 
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HPLC Settings for Phenyl-hexyl column: (con't) 
Analytical column: Phenyl-hexyl 150 cm x 4.6 mm x 3 pm 

Guard column: Phenyl-hexyl 4 mm x 2.00 mm 

Injection volume: 50 pL. 

Pump program steps: 


Time (rnin.) Flow rate (mumin.) 
0.00 	 0.6 
2.50 0.6 

3.OO 0.6 

25.OO 0.6 

26.00 0.6 

37.OO 0.6 

38.00 0.6 
44.00 0.6 

MS Detector Settings for Phenyl-heql column: 
MS run time (min.): 30.75 

Divert valve (rnin.): 0.00 to waste 


4.50 to source 
30.50 to waste 

Segment: 1 

Duration time (rnin.): 5.00 

Number of scan events: 1 

Tune method: 1-175 150 DACT 

Scan event details: 


1. POS [ 1 4 7 ] ~  [60-2001 
MsMs: Amp: 34% Q: 0.400 Time (msec.): 30 IsoW: 4.0 

Segment: 	 2 

Duration time (rnin.): 3.50 

Number of scan events: 1 

Tune method: 1-750 150 DACT 

Scan event details: 


1. 	POS [I4712 [60-2001 
MsMs: Amp: 34% Q: 0.400 Time (msec.): 30 IsoW: 4.0 

Segment: 	 3 

Duration time (rnin.): 3.00 

Number of scan events: 1 

Tune method: 2-350 150 

Scan event details: 


1. 	POS [ 1 7 5 ] ~  [55-1901 
MsMs: Amp: 34.5% Q: 0.300 Time (msec.): 30 IsoW: 4.0 
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MS Detector Settingsfor Phenyl-hexyl column: (con't) 
Segment: 4 

Duration time (rnin.): 5.00 
Number of scan events: 1 
Tune method: 2-350 150 
Scan event details: 

1 .  	Pos [I8913 [60-2101 
MsJMs: Amp: 32% 

Segment: 	5 
Duration time (rnin.): 3.15 
Number of scan events: 2 
Tune method: 1-500 150 
Scan event details: 

1. 	 POS[242]3  [75-2601 
MsNs: Amp: 30.2% 

2. 	 POS[203]3  [65-2301 
MsNs: Amp: 35.2% 

Segment: 	6 
Duration time (rnin.): 1.20 
Number of scan events: 2 
Tune method: 1-1000 150 
Scan event details: 

1. 	 POS[215]3  [70-2301 
MsIMs: Amp: 3 1% 

2. 	 POS[ 2 6 2 ] ~[85-2851 
MsNs: Amp: 22% 

Segment: 7 
Duration time (rnin.): 0.60 
Number of scan events: 3 
Tune method: 1-500 150 
Scan event details: 

1. 	 POS[215]= [70-2301 
MsNs: Amp: 31% 

2. 	Pos [262]* [85-2851 
MsJMs: Amp: 22% 

3. 	POS[226]* [70-2401 
Ms/Ms: Amp: 34.2% 

Q: 0.30 Time (msec.): 30 IsoW: 4.0 

Q: 0.300 Time (msec.): 30 IsoW: 4.0 

Q: 0.300 Time (msec.): 30 IsoW: 4.0 

Q: 0.300 Time (msec.): 30 IsoW: 1.5 

Q: 0.300 Time (msec.): 75 IsoW: 6.0 

Q: 0.300 Time (msec.): 30 IsoW: 1.5 

Q: 0.300 Time (msec.): 75 IsoW: 6.0 

Q: 0.300 Time (msec.): 30 IsoW: 1.5 
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MS Detector Settingsfor Phenyl-hexyl column: (con't) 
Segment: 8 


Duration time (min.): 2.35 

Number of scan events: 3 

Tune method: 1-500 150 

Scan event details: 


1. 	POS [ 2 1 7 ] ~  [70-2301 
Ms/Ms: Amp: 34.2% Q: 0.300 Time (msec.): 30 IsoW: 4.0 

2. 	 POS [253]> [go-2751 
Ms/Ms: Amp: 25% Q: 0.300 Time (msec.): 30 IsoW: 1.5 

3. 	 POS [226]> [70-2401 
MsNs: Amp: 34.2% Q: 0.300 Time (msec.): 30 IsoW: 1.5 

Segment: 	9 

Duration time (rnin.): 1.60 

Number of scan events: 1 

Tune method: 1-1000 150 

Scan event details: 


1. POS [ 2 3 6 ] ~  [65-2501 
MsMs: Amp: 31% Q: 0.265 Time (msec.): 30 IsoW: 3.5 

Segment: 	 10 

Duration time (rnin.): 0.70 

Number of scan events: 2 

Tune method: 1-500 150 

Scan event details: 


1. POS [236]3 [65-2501 
MsNs:  Amp: 31% Q: 0.265 Time (msec.): 30 IsoW: 3.5 

2. 	 POS [231]> [75-2501 
MsNs:  Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 4.0 

Segment: 	 11 

Duration time (min.): 1.60 

Number of scan events: 2 

Tune method: 1-500 150 

Scan event details: 


1. 	POS [305]2 [loo-3501 
MsNs:  Amp: 39% Q: 0.300 Time (msec.): 30 IsoW: 4.0 

2. 	 POS [231]2 [75-2501 
Ms/Ms: Amp: 36% Q: 0.300 Time (msec.): 30 IsoW: 4.0 
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MS Detector Settings for Phenyl-hexyl column: (con 't) 
Segment: 12 


Duration time (rnin.): 3.05 

Number of scan events: 2 

Tune method: 1-500 150 

Scan event ddtails: 


1. 	POS [ 2 4 2 ] ~  [75-2651 
MsMs: Amp: 33% Q: 0.300 Time (msec.): 30 IsoW: 1.5 

2. 	 POS [ 2 3 1 ] ~  [75-2501 
MsMs: Amp: 39% Q: 0.300 Time (msec.): 30 IsoW: 4.0 

Calculations: 

The results are reported in pg/L: 

pgLL = pdmL (from standard curve) x final volume ( m u  x 1000 g/L 

Sample weight (g) 

Method Performance: 
Quality Control: 

1. 	Sample storage: All field samples shall be kept refrigerated at 4 "C + 2 until extracted. 
2. 	 Sample extraction: All extracts shall be kept refrigerated at 4 "C + 2 until analyzed. 
3. 	 For each set of samples, at least one matrix blank and one matrix spike shall be included. 

Each set of samples shall not contain more than twelve samples. 
Recovery data: 

This analytical method was validated by preparing five sets of samples using the provided background 
river water and well water. Each set contained four different levels of spike and a matrix blank. Each 
set was processed through the entire analytical method on a different day. Each sample was injected 
twice on each column. The results are shown in Appendices I to V. 

Method detection limit (MDL): 
Method Detection Limit (MDL) refers to the lowest concentration of analytes that a method can detect 
reliably. To determine the MDL, 7 replicate background samples were spiked at 0.100 pg. The standard 
deviation from the spiked samples was used to calculate the MDL using the following equation: 

MDL = tS 
where: 
t is the Student t value for the 99% confidence level with n-1 degrees of freedom and S denotes the 
standard deviation obtained from n replicate analyses. For the n=7 replicates used to determine the 
MDL, t=3.143. See Appendix VI to X for recovery data from the determination of the MethodDetection 
Limits. 
The Reporting Limit (RL) refers to the level at which quantitative results may be obtained. By 
convention, the RL is chosen in a range 1-5 times the MDL. The Reporting Limit for this method is 0.05 
pg/L for all analytes. 

Method Performance: 
Discussion: 
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This method has been modified recently for its instrument parameters. The new instrument parameters 
allow to quantify all analytes in a single injection. 
Propazine is used as a surrogate. Add 0.1 pg of propazine to each sample and processed through the 
entire analytical method. This allows the extraction steps to be monitored. Control limits for 
propazine in well water are mean + 2 o, in river water are mean rt 3 o, If the surrogate recovery is 
outside the ranges, the sample should be re-analyzed. If the recovery is still out of range, the sample 
should be re-extracted. See Appendix I, II, ID,IV and V for recovery data of propazine in well and river 
water. 
The segment durations in the mass spectrometer settings determine the retention time windows for each 
analyte. As the HPLC column performance may change over time because of irreversible 
contamination, phase stripping, etc., it may be necessary to adjust these windows before beginning a 
sequence for the observed retention times of the analytes. Installation of a new guard column or 
analytical column may also necessitate adjustments of window times. These retention time windows 
should be verified before each sequence, and adjusted as necessary. 
A standard curve consisting of five levels was used for every twelve injections. At the analyst' 
discretion, a six-level calibration may be run. This has been found especially usefill for the LCQ classic 
(system B), which may show deviations from linearity at the highest calibration level for some analytes. 
Each sample was injected twice back to back since the extracts are observed to degrade once the vial cap 
septum is punctured. The external standard technique with the average of all standard levels from the 
beginning of a sequence to the end of a sequence was used to quantify samples. The response of a same 
level standard before and after samples should not differ by more than 25% and 35% for well water and 
river water respectively. If the standard responses are not in acceptable range, and recoveries of the 
analytes are out of the acceptable ranges (determined by two sigmas for well water and three sigmas for 
river water), a root analysis should be done to identify the causes. 

After each sequence is completed, the column should be rinsed with high organic mobile phase (280%) 
solution for few hours and stored in that condition. Before starting a sequence, test standards should be 
run first to ensure that the column is fully equilibrated. Test standards will not be used in quantitation. 

References: 
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Appendix I: Recovery data for method validation by SymmetryShieldTM C18 column by system A for well 
water 
Diamino Chlorotriazine (DACT): 
Spike level Recovery Spike level Recovery 
(wgn) ( %) (w&) (%) 

Deisopropyl Atrazine (ACET): 
Spike level Recovery Spike level Recovery 
( w a )  ( a (%) 

Deethyl Atrazine CDEA): 
Spike level Recovery Spike level Recovery 

( c L ~ ) ( %'.> (MIL) (%) 
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Appendix I: ~ e c o v e r ~  C18 column by system A for well data for method validation by SymmetryShieldTM 

water 

Bromacil: 

Spike level Recovery Spike level Recovery 

Cyanazine: 
Spike level Recovery Spike level Recovery 

(P~/L) ( %I (PgnI (%I 

Diuron: 
Spike level Recovery Spike level Recovery 

(Pgn) ( %) P (%I 
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Spectrometry 

Appendix I: Recovery data for method validation by SymmetryShieldTM C18 column by system A for well . 

water 
Hexazinone: 

Spike level Recovery Spike level Recovery 
(wgn) ( %) (wgn) (%) 

Metribuzin: 
Spike level Recovery Spike level Recovery 

(wg/L) ( %) twgn) 

Norflurazon: 
Spike level Recovery Spike level Recovery 


(clgn) ( (C lgL )  (%I 
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I Spectrometry 
1 Appendix I: Recovery data for method validation by SymrnetryShieldTM C18 column by system A for well 
I water 


Prometryn: 

Spike level Recovery Spike level Recovery 


( P a )  ( %) ( P a )  (%I 


Prometon: 
Spike level Recovery Spike level Recovery 


(Pgn) ( %) ( P a )  (%I 


Simazine: 
Spike level Recovery Spike level Recovery 

(P&) ( ( P a )  (9%) 

Appendix I: Recovery data for method validation by SymmetryShieldTM C18 column by system A for well 
water 
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Atrazine: 
Spike level Recovery Spike level Recovery 

( P ~ W  ( %) (clgk) (%) 

Propazine (surrogate): 
Spike level Recovery Spike level Recovery 

(cli9-L) ( %) (cli9-L) (%) 
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Appendix 11: Recovery data for method validation for Phenyl hexyl column by system A for well water 
Diamino Chlorotriazine (DACT): 

Spike level Recovery Spike level Recovery 
(I-1gn) ( %) (clg/L) (%)

I 

Deisopropvl Atrazine (ACET): 
Spike level Recovery Spike level Recovery 
(clgn) ( ( ~ g n )  (%) 

Deethyl A trazine (DEA): 
Spike level Recovery Spike level Recovery 

( ~ g n )  ( %) (I-1gn) (%I 
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Appendix 11: Recovery data for method validation for Phenyl-hexyl column by system A for well water 
Bromacil: 
Spike level Recovery Spike level Recovery 

( h a )  ( %) (clgn) (%) 

Cyanazine: 
Spike level Recovery Spike level Recovery 
(vpn) ( %I ( c l gL )  (%) 

Diuron: 
Spike level Recovery Spike level Recovery 

( (vpn) (a) 

Appendix 11: Recovery data for method validation for Phenyl-hexyl column by system A for well water 
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Hexazinone: 

Spike level Recovery Spike level Recovery 
(w&) ( %) ( P a )  (%) 

Metribuzin: 
Spike level Recovery Spike level Recovery 
(clgn) ( %) (Pg/L) (%I 

Norflurazon: 
Spike level Recovery Spike level Recovery 
(~1glL) ( (clglL) (%I 

Appendix 11: Recovery data for method validation for Phenyl-hexyl column by system A for well water 
Prometryn: 



I 
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Spike level Recovery Spike level Recovery 


( %I ( P a )  (%) 


Prometon: 
Spike level Recovery Spike level Recovery 

(P@) ( %'.> (clgn) (%) 

Simazine: 
Spike level Recovery Spike level Recovery 
(cLpn> ( %) (cldJ-1 (%I 
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Appendix 11: Recovery data for method validation for Phenyl-hexyl column by system A for well water 
Atrazine: 

Spike level Recovery Spike level Recovery 

(1-1gn) ( %) (CLgn) (%) 

Propazine (surrogate): 
Spike level Recovery Spike level Recovery 

(CLgn) ( %) (CLm (%I 
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Appendix 111: Recovery data for method validation by Phenyl-hexyl column on system B for well water 
Diarnino Chlorotriazine (DACT): 
Spike level Recovery Spike level Recovery 
( p a )  ( %) ( ~ a )  (%I 

Deisopropyl Atrazine (ACET): 
Spike level Recovery Spike level Recovery 
( p a )  ( ( p a )  (%) 

Deethyl Atrazine (DEA): 
Splke level Recovery Spike level Recovery 
(P&) ( (P&) (%I 
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Spectrometry 

Appendix 111: Recovery data for method validation by Phenyl-hexyl column for system B for well water 
Bromacil: 
Spike level Recovery Spike level Recovery 

(P@) ( %) ( c L ~ )  (%) 

Cyanazine: 
Spike level Recovery Spike level Recovery 

(P@) ( %) ( P ~ U  (%) 

Diuron: 
Spike level Recovery Spike level Recovery 

(pa) ( %) ( P a >  (70) 

Appendix 111: Recovery data for method validation by Phenyl-hexyl column for system B for well water 
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Hexazinone: 

Spike level Recovery Spike level Recovery 

(clgn) ( %) (clgk) (%I 

Metribuzin: 
Spike level Recovery Spike level Recovery 


(clgn) ( %) (clgn) (%I 


Norflurazon: 
Spike level Recovery Spike level Recovery 

( ~ g n )  ( %) (clgn) (%) 

Appendix 111: Recovery data for method validation by Phenyl-hexyl column for system 3 for well water 
Prometrvn: 
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Spike level Recovery Spike level Recovery 

(lJ"g/L) ( %) (PglL) (%I 

Prometon: 
Spike level Recovery Spike level Recovery 

(W) ( ( P a )  

Simazine: 
Spike level Recovery Spike level Recovery 

(lJ"gn) ( %) (Pi$) (%I 
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Appendix 111: Recovery data for method validation by Phenyl-hexyl column for system B for well water 
Atrazine: 

Spike level Recovery Spike level Recovery 

(Pgn) ( %) (Pgn) (%) 

Propazine (surro~ate): 
Spike level Recovery Spike level Recovery 
C-QfL) ( %) ( ~ g n )  (%I 
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Appendix IV: Recovery data for method validation by SymmetryShieldTM C18 column on system A for 
river water 
Diamino Chlorotriazine @ACT): 

Spike level Recovery Spike level Recovery 

(clgn) ( (clgn) (%) 

Deisopropvl Atrazine (ACET): 
Spike level Recovery Spike level Recovery 
(clgn) ( %) (clgn) (%I 

Deethvl Atrazine (DEA): 
Spike level Recovery Spike level Recovery 

(elm ( %) (elm (%I 
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Appendix IV: Recovery data for method validation by SymmetryShieldTM CIS column on system A for 
river water 
Bromacil: 
Spike level Recovery Spike level Recovery 

(clgn) ( %) (Pi$) (%) 

Cyanazine: 
Spike level Recovery Spike level Recovery 

(clgn) ( %> (P@) (%) 

Diuron: 
Spike level Recovery Spike level Recovery 

(clgn) ( %) (Pgn) (%) 
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Appendix IV: Recovery data for method validation by SymmetryShieldTM C18 column on system A for 
river water 
Hexazinone: 

Spike level Recovery Spike level Recovery 

Metribuzin: 
Spike level Recovery Spike level Recovery 

Norflurazon: 
Spike level Recovery Spike level Recovery 

(P&) ( (P&) (%I 
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Appendix IV: Recovery data for method validation by SyrnmetryShieldTM C18 column on system A for 
river water 
Prometryn: 

Spike level Recovery Spike level Recovery 

( P a )  ( %) ( P a )  (%) 

Prometon: 
Spike level Recovery Spike level Recovery 

(Pi$) ( %> a (%I 

Simazine: 
Spike level Recovery Spike level Recovery 

(Pi$) ( %> a (%) 
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Appendix IV: Recovery data for method validation by SymrnetryShieldTM C18 column on system A for 
river water 
Atrazine: 

Spike level Recovery Spike level Recovery 

Propazine (surrogate): 
Spike level Recovery Spike level Recovery 

(c lgL)  ( (P@) 
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Appendix V: Recovery data for method validation by Phenyl hexyl columns on system B 
for river water . 

Diamino Chlorotriazine (DACT): 
Spike level Recovery Spike level Recovery 

Deisopropvl Atrazine (ACET): 
Spike level Recovery Spike level Recovery 

(elm ( (Pa) (%I 

Deethvl Atrazine (DEA): 
Spike level Recovery Spike level Recovery 

(P~/L) ( %) (Pa) (%I 
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Appendix V: Recovery data for method validation by Phenyl hexyl columns on system B 

for river water 

Bromacil: 

Spike level Recovery Spike level Recovery 

Cyanazine: 
Spike level Recovery Spike level Recovery 

(Pg/L) ( %) (Pgw (%I 


Diuron: 
Spike level Recovery Spike level Recovery 

(Pg/L) ( %) (Pg/L) (%I 

Appendix V: Recovery data for method validation by Phenyl hexyl columns on system B 
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for river water 

Hexazinone: 


Spike level Recovery Spike level Recovery 
(vg/L) ( %) P (%I 

Metribuzin: 
Spike level Recovery Spike level Recovery 

(clgn) ( %) (Pg/L) (%I 

Norflurazon: 
Spike level Recovery Spike level Recovery 


(Pa) ( %) (Pg/L) (%I 


Appendix V: Recovery data for method validation by Phenyl hexyl columns on system B 
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Prometryn: 

Spike level Recovery Spike level Recovery 

(CLg/L) ( (CLg/L) (%I 

Prometon: 
Spike level Recovery Spike level Recovery 

(CLg/L) ( %) (CLg/L) (%I 

Simazine: 
Spike level Recovery Spike level Recovery 

(CLg/L) ( %'.> (P@) (%I 
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Appendix V: Recovery data for method validation by Phenyl hexyl columns on system B 
for river water 
Atrazine: 

Spike level Recovery Splke level Recovery 
(@@I ( %) (clgn) (%) 

Propazine (surrogate): 
Spike level Recovery Spike level Recovery 
(@a)( ( @ a )  (%I 
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Spectrometry 
Appendix VI: Recovery data for determination of method detection limits for SymrnetryShieldTM C18 
column on system A for well water 
Diamino Chlorotriazine (DACT): 
Spiked levels Recovery 

( P a )  (P@) 
0.1 0.079 
0.1 0.083 
0.1 0.079 
0.1 0.084 
0.1 0.08 1 
0.1 0.08 1 
0.1 0.080 


Average: 0.081 

Std Dev: 0.002 

NIDL: 0.0063 

RL: 0.05 


Deethvl Atrazine (DEA): 
Spiked levels Recovery 

( P a )  (Pgm 
0.1 0.080 
0.1 0.088 
0.1 0.079 
0.1 0.082 
0.1 0.088 
0.1 0.081 
0.1 0.085 


Average: 0.083 

Std Dev: 0.0037 

MDL: 0.011 

RL: 0.05 


Cyanazine: 
Spiked levels Recovery 

(PgO ( P g U  
0.1 0.086 
0.1 0.086 
0.1 0.088 
0.1 0.087 
0.1 0.083 
0.1 0.084 
0.1 0.084 


Average: 0.085 

Std Dev: 0.002 

MDL: 0.0063 

RL: 0.05 


Atrazine: 
Spiked levels Recovery 

( P a )  ( P a )  
0.1 0.075 
0.1 0.087 
0.1 0.073 
0.1 0.079 
0.1 0.082 
0.1 0.082 
0.1 0.083 

Average: 0.080 
Std Dev: 0.0048 
MDL: 0.015 
RL: 0.05 

Deisopropvl Atrazine(ACET1: 
Spiked levels Recovery 

( P a )  ( P a )  
0.1 0083 
0.1 0.092 
0.1 0.088 
0.1 0.09 1 
0.1 0.093 
0.1 0.084 
0.1 0.086 

Average: 0.088 
Std Dev: 0.0040 
MDL: 0.013 
RL: 0.05 

Diuron: 
Spiked levels Recovery 

( P a )  ( P a )  
0.1 0.086 
0.1 0.108 
0.1 0.088 
0.1 0.068 
0.1 0.081 
0.1 0.091 
0.1 0.069 

Average: 0.084 
Std Dev: 0.0137 
MDL: 0.043 
RL: 0.05 

Appendix VI: Recovery data for determination of method detection-limits for SymmetryShieldTM C18 
column on system A for well water 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine PEA),  Deisopropyl Atrazine (ACET), and Diamino 
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Spectrometry 
Norflurazon: Simazine: 
Spiked levels Recovery Spiked levels Recovery 

(clgn) (clgk) (clgn) (clgn) 
0.1 0.089 0.1 0.077 
0.1 0.091 0.1 0.084 
0.1 0.090 0.1 0.073 
0.1 0.088 0.1 0.080 
0.1 0.085 0.1 0.082 
0.1 0.088 0.1 0.083 
0.1 0.089 0.1 0.085 


Average: - 0.089 Average: 0.08 1 

Std Dev: 0.0019 Std Dev: 0.0043 

MDL: 0.0063 MDL: 0.0135 

RL: 0.05 RL:' 0.05 


Bromacil: Metribuzine: 
Spiked levels Recovery Spiked levels Recovery 

(clgn) (clgn) (elm (elm
0.1 0.104 0.1 0.074 
0.1 0.085 0.1 0.086 
0.1 0.095 0.1 0.077 
0.1 0.101 0.1 0.082 
0.1 0.092 0.1 0.083 
0.1 0.095 0.1 0.08 1 
0.1 0.101 0.1 0.082 


Average: 0.096 Average: 0.081 

Std Dev: 0.0065 Std Dev: -0.0040 

MDL: 0.020 MDL: 0.0125 

RL: 0.05 RL: 0.05 


Prometon: Hexazinone: 
Spiked levels Recovery Spiked levels Recovery 

(clgn) (clgn) (clgn) (clgn)
0.1 0.077 0.1 0.082 
0.1 0.082 0.1 0.080 
0.1 0.071 0.1 0.083 
0.1 0.076 0.1 0.086 
0.1 0.081 0.1 0.087 
0.1 0.077 0.1 0.081 
0.1 0.081 0.1 0.083 


Average: 0.078 Average: 0.083 

Std Dev: 0.0038 Std Dev: 0.0078 

MDL: 0.012 MDL: 0.025 

RL: 0.05 RL: 0.05 


Appendix VI: Recovery data for determination of method detection limits for SymmetryShieldTM C18 
column on system A for well water 
Prometryn: 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine (DACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 
Spiked levels Recovery 

( P a )  ( P a )  
0.1 0.077 
0.1 0.084 
0.1 0.077 
0.1 0.074 
0.1 0.083 
0.1 0.084 
0.1 0.084 

Average: 0.080 
Std Dev: 0.0043 
MDL: 0.0135 
RL: 0.05 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
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Spectrometry 
Appendix VII: Recovery data for determination of method detection limits for Phenyl hexyl column on 
systemA for well water 
Diamino Chlorotriazine @ACT): 
Spiked levels Recovery 

(F&> ( F a )  
0.1 0.090 
0.1 0.070 
0.1 0.067 
0.1 0.073 
0.1 0.079 
0.1 0.072 
0.1 0.077 


Average: 0.075 

Std Dev: 0.0076 

MDL: 0.024 

RL: 0.05 


Deethyl Atrazine (DEA): 
Spiked levels Recovery 

( P a )  ( P a )  
0.1 0.089 
0.1 0.087 
0.1 0.077 
0.1 0.083 
0.1 0.080 
0.1 0.073 
0.1 0.082 


Average: 0.082 

Std Dev: 0.0055 

MDL: 0.017 

RL: 0.05 


Cvanazine: 
Spiked levels Recovery 

( P a )  ( P a )  
0.1 0.085 
0.1 0.085 
0.1 0.079 
0.1 0.081 
0.1 0.082 
0.1 0.079 
0.1 0.082 


Average: 0.082 

S td Dev: 0.0025 

MDL: 0.010 

RL: 0.05 


Atrazine: 
Spiked levels Recovery 

(P&) (F&) 
0.1 0.08 1 
0.1 0.085 
0.1 0.068 
0.1 0.077 
0.1 0.078 
0.1 0.074 
0.1 0.079 

Average: 0.077 
Std Dev: 0.0054 
MDL: 0.016 
RL: 0.05 

Deisopropyl Atrazine(ACET): 
Spiked levels Recovery 

(Fgk) (PgU 
0.1 0.092 
0.1 0.082 
0.1 0.073 
0.1 0.080 
0.1 0.078 
0.1 0.073 
0.1 0.08 1 

Average: 0.080 
Std Dev: 0.0065 
MDL: 0.020 
RL: 0.05 

Diuron: 
Spiked levels Recovery 

( F a )  ( F a )  
0.1 0.080 
0.1 0.083 
0.1 0.079 
0.1 0.087 
0.1 0.111 
0.1 0.069 
0.1 0.095 

Average: 0.086 
Std Dev: 0.0135 
MDL: 0.042 
RL: 0.05 
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Appendix VII: Recovery data for determination of method detection limits for Phenyl hexyl column on 
system A for well water 
Norflurazon: 
Spiked levels Recovery 

(v&> (v&> 
0.1 0.091 
0.1 0.080 
0.1 0.083 
0.1 0.083 
0.1 0.091 
0.1 0.086 
0.1 0.090 

Average: 0.086 
StdDev: 0.0045 
MDL: 0.014 
RL: 0.05 

Bromacil: 
Spiked levels Recovery 

(P&) ( P a >  
0.1 0.078 
0.1 0.069 
0.1 0.078 
0.1 0.075 
0.1 0.134 
0.1 0.105 
0.1 0.121 


Average: 0.094 

StdDev: 0.0256 

MDL: 0.080 

RL: 0.05 


Prometon: 
Spiked levels Recovery 

(v&> (P&) 
0.1 0.080 
0.1 0.077 
0.1 0.069 
0.1 0.074 
0.1 0.075 
0.1 0.07 1 
0.1 0.078 


Average: 0.075 

StdDev: 0.0039 

MDL: 0.012 

RL: 0.05 


Simazine: 
Spiked levels Recovery 

( P a )  (v&) 
0.1 0.082 
0.1 0.079 
0.1 0.072 
0.1 0.076 
0.1 0.079 
0.1 0.070 
0.1 0.076 

Average: 0.076 
StdDev: 0.0042 
MDL: 0.013 
RL: 0.05 

Metribuzine: 
Spiked levels Recovery 

(P&) ( P a )  
0.1 0.082 
0.1 0.082 
0.1 0.070 
0.1 0.079 
0.1 0.082 
0.1 0.077 
0.1 0.080 

Average: 0.079 
Std Dev: 0.0043 
MDL: 0.014 
RL: 0.05 

Hexazinone: 
Spiked levels Recovery 

(P&) (P&) 
0.1 0.085 
0.1 0.084 
0.1 0.080 
0.1 0.084 
0.1 0.090 
0.1 0.077 
0.1 0.086 

Average: 0.084 
Std Dev: 0.0042 
MDL: 0.013 
RL: 0.05 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine (DACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 
Appendix VII: Recovery data for determination of method detection limits for Phenyl hexyl column on 
system A for well water 
Prometryn: 
Spiked levels Recovery 

(P&) (W) 
0.1 0.077 
0.1 0.084 
0.1 0.077 
0.1 0.074 
0.1 0.083 
0.1 0.084 
0.1 0.084 

Average: 0.075 
Std Dev: 0.0052 
MDL: 0.016 
RL: 0.05 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine (DACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 
Appendix VIII: Recovery data for determination of method detection limits for Phenyl hexyl column on 
system B for well water 
Diamino Chlorotriazine (DACT): 
Spiked levels Recovery 

(CLg/L) (CLg/L) 
0.1 0.086 
0.1 0.08 1 
0.1 0.08 1 
0.1 0.085 
0.1 0.087 
0.1 0.073 
0.1 0.091 


Average: 0.083 

Std Dev: 0.0056 

MDL: 0.0178 

RL: 0.05 


Deethvl Atrazine (DEA): 
Spiked levels Recovery 

(CLg/L) (CLg/L) 
0.1 0.095 
0.1 0.102 
0.1 0.088 
0.1 0.09 1 
0.1 0.095 
0.1 0.085 
0.1 0.095 


Average: 0.093 

Std Dev: 0.0055 

MDL: 0.017 

RL: 0.05 


Cyanazine: 
Spiked levels Recovery 

Atrazine: 
Spiked levels Recovery 

(CLg/L) (CLg/L) 
0.1 0.087 
0.1 0.096 
0.1 0.08 1 
0.1 0.087 
0.1 0.095 
0.1 0.085 
0.1 0.094 

Average: 0.089 
Std Dev: 0.0059 
MDL: 0.0184 
RL: 0.05 

Deisopropyl Atrazine(ACET): 
Spiked levels Recovery 

(CLgL) (clgL) 
0.1 0.098 
0.1 0.103 
0.1 0.092 
0.1 0.091 
0.1 0.099 
0.1 0.084 
0.1 0.098 

Average: 0.095 
Std Dev: 0.0064 
MDL: 0.020 
RL: 0.05 

Diuron: 
Spiked levels Recovery 

(CLg/L> (CLg/L) 	 (CLg/L) (!-a)
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

Average: 0.097 
Std Dev: 0.0041 
MDL: 0.013 
RL: 0.05 

0.096 	 0.1 0.078 
0.096 	 0.1 0.100 
0.102 	 0.1 0.100 
0.094 	 0.1 0.088 
0.101 	 0.1 0.082 
0.090 	 0.1 0.088 
0.099 	 0.1 0.112 

Average: 0.092 
Std Dev: 0.01 18 
MDL: 0.012 
RL: 0.05 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
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Spectrometry 
Appendix VIII: Recovery data for determination of method detection limits for Phenyl hexyl column on 
system B for well water 
Norflurazon: 
Spiked levels Recovery 

( P a )  (P!@) 
0.1 0.107 
0.1 0.097 
0.1 0.108 
0.1 0.104 
0.1 0.106 
0.1 0.102 
0.1 0.109 

Average: 0.105 
Std Dev: 0.0041 
MDL: 0.0129 
RL: 0.05 

Bromacil: 
Spiked levels Recovery 

(P!@) (P!@) 
0.1 0.111 
0.1 0.107 
0.1 0.090 
0.1 0.093 
0.1 0.114 
0.1 0.094 
0.1 0.089 


Average: 0.100 

Std Dev: 0.0105 

MDL: 0.033 

RL: 0.05 


Prometon: 
Spiked levels Recovery 

(P!@) (clgk) 
0.1 0.089 
0.1 0.098 
0.1 0.087 
0.1 0.087 
0.1 0.101 
0.1 0.079 
0.1 0.096 


Average: 0.09 1 

Std Dev: 0.0078 

MDL: 0.025 

RL: 0.05 


Simazine: 
Spiked levels Recovery 

( P a )  (P!@) 
0.1 0.088 
0.1 0.097 
0.1 0.080 
0.1 0.089 
0.1 0.098 
0.1 0.08 1 
0.1 0.093 

Average: 0.090 
StdDev: 0.0074 
MDL: 0.023 
RL: 0.05 

Metribuzine: 
Spiked levels Recovery 

( P a )  (P!@) 
0.1 0.08 1 
0.1 0.094 
0.1 0.091 
0.1 0.088 
0.1 0.079 
0.1 0.084 
0.1 0.087 

Average: 0.086 
Std Dev: 0.0054 
MDL: 0.017 
RL: 0.05 

Hexazinone: 
Spiked levels Recovery 

(P!@) (P!@) 
0.1 0.095 
0.1 0.095 
0.1 0.094 
0.1 0.094 
0.1 0.105 
0.1 0.087 
0.1 0.096 

Average: 0.095 
Std Dev: 0.0055 
MDL: 0.017 
RL: 0.05 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine @ACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 
Appendix VIII: Recovery data for determination of method detection limits for Phenyl hexyl column on 
system B for well water 
Prometryn: 
Spiked levels Recovery 

(clgn) (clgn) 
0.1 0.103 
0.1 0.097 
0.1 0.090 
0.1 0.096 
0.1 0.097 
0.1 0.093 
0.1 0.093 

Average: 0.095 
Std Dev: 0.0041 
MDL: 0.013 
RL: 0.05 

Appendix IX: Recovery data for determination of method detection limits for SymmetryShieldTM C18 
column on system A for river water 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine (DACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 
~ i a m i n oChlorotriazine @ACT): 
Spiked levels Recovery 

(clg/L) (clg/L) 
0.1 0.075 
0.1 0.077 
0.1 0.075 
0.1 0.087 
0.1 0.087 
0.1 0.082 
0.1 0.081 


Average: 0.081 

Std Dev: 0.005 

MDL: 0.016 

RL: 0.05 


Deethvl Atrazine (DEA): 
Spiked levels Recovery 

(clgn) (clg/L) 
0.1 0.082 
0.1 0.090 
0.1 0.088 
0.1 0.083 
0.1 0.088 
0.1 0.089 
0.1 0.089 


Average: 0.087 

Std Dev: 0.003 

r n ~ :0.010 

RL: 0.05 


Cvanazine: 
Spiked levels Recovery 

(clgn) (clg/L) 
0.1 0.082 
0.1 0.095 
0.1 0.088 
0.1 0.083 
0.1 0.087 
0.1 0.087 
0.1 0.087 


Average: 0.087 

Std Dev: 0.0040 

MDL: 0.013 

RL: 0.05 


Atrazine: 
Spiked levels Recovery 

(clgk) (Clg/L) 
0.1 0.075 
0.1 0.081 
0.1 0.078 
0.1 0.082 
0.1 0.087 
0.1 0.084 
0.1 0.088 

Average: 0.082 
Std Dev: 0.005 
MDL: 0.016 
RL: 0.05 

Deisopropvl A trazine(ACET): 
Spiked levels Recovery 

(clg/L) (clgn) 
0.1 0.088 
0.1 0.096 
0.1 0.086 
0.1 0.086 
0.1 0.090 
0.1 0.107 
0.1 0.109 

Average: 0.095 
Std Dev: 0.010 
MDL: 0.030 
RL: 0.05 

Diuron: 
Spiked levels Recovery 
(clg/L) (clg/L) 

0.1 0.077 
0.1 0.087 
0.1 0.085 
0.1 0.097 
0.1 0.093 
0.1 0.094 
0.1 0.088 


Average: 0.089 

Std Dev: 0.007 

MDL: 0.022 

RL: 0.05 


Appendix IX: Recovery data for determination of method detection limits for SyrnrnetryShieldTM C18 
column on system A for river water 
Norflurazon: Simazine: 
Spiked levels Recovery Spiked levels Recovery 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine (DACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 

( P a )  (P&) (I-Lg/L) (I-Lg/L) 
0.1 0.083 0.1 0.077 
0.1 0.093 0.1 0.085 
0.1 0.092 0.1 0.080 
0.1 0.096 0.1 0.081 
0.1 0.101 0.1 0.089 
0.1 0.095 0.1 0.092 
0.1 0.102 0.1 0.093 


Average: 0.085 Average: 0.0760 

Std Dev: 0.006 S td Dev: 0.0042 

MDL: 0.019 MDL: 0.013 

RL: 0.05 RL: 0.05 


Bromacil: Metribuzine: 
Spiked levels Recovery Spiked levels Recovery 

(I-Lgn.1 (Pg/L) (I-Lg/L) ( P a )
0.1 0.077 0.1 0.076 
0.1 0.102 0.1 0.080 
0.1 0.095 0.1 0.08 1 
0.1 0.100 0.1 0.085 
0.1 0.099 0.1 0.088 
0.1 0.108 0.1 0.097 
0.1 0.097 0.1 0.097 


Average: 0.097 Average: 0.086 

Std Dev: 0.010 Std Dev: 0.008 

MDL: 0.031 MDL: 0.025 

RL: 0.05 RL: 0.05 


Prometon: Hexazinone: 
Spiked levels Recovery Spiked levels Recovery 

( p a )  (P&) (cLg/L) (P&)
0.1 0.076 0.1 0.110 
0.1 0.087 0.1 0.094 
0.1 0.083 0.1 0.102 
0.1 0.083 0.1 0.099 
0.1 0.088 0.1 0.122 
0.1 0.087 0.1 0.122 
0.1 0.091 0.1 0.125 

Average: 0.085 Average: 0.11 1 

Std Dev: 0.005 Std Dev: 0.013 

NIDL: 0.016 MDL: 0.040 

RL: 0.05 RL: 0.05 


Appendix IX: Recovery data for determination of method detection limits for SymmetryShieldTM C18 
column on system A for river water 
Prometrvn: 
Spiked levels Recovery 

(cLg/L) (P&) 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine (DACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 

0.1 0.077 
0.1 0.088 
0.1 0.083 
0.1 0.088 
0.1 0.089 
0.1 0.084 
0.1 0.090 

Average: 0.086 
Std Dev: 0.005 
MDL: 0.016 
RL: 0.05 

Appendix X: Recovery data for determination of method detection limits for Phe~- on 
system B for river water 
Diamino Chlorotriazine CDACT): Atrazine: 
Spiked levels Recovery Spiked levels Recovery 

(PEG) (PEG) (PEG) (I-L~L) 
0.1 0.079 0.1 0.084 
0.1 0.104 0.1 0.085 
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Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine @EX),Deisopropyl Atrazine (ACET), and Diamino 
Chlorotriazine (DACT) in Well Water By Liquid Chromatography-Atmospheric Pressure Chemical Ionization Mass 
Spectrometry 

0.1 0.093 
0.1 0.084 
0.1 0.091 
0.1 0.099 
0.1 0.089 

Average: 0.09 1 
Std Dev: 0.0085 
MDL: 0.027 
RL: 0.05 

Deethyl Atrazine (DEA): 
Spiked levels Recovery 

( C L ~  (CLgn) 
0.1 0.096 
0.1 0.094 
0.1 0.093 
0.1 0.088 
0.1 0.088 
0.1 0.100 
0.1 0.086 

Average: 0.092 
Std Dev: 0.005 
NIDL: 0.0157 
RL: 0.05 

Cyanazine: 
Spiked levels - Recovery 

(CLEW (W> 
0.1 0.069 
0.1 0.065 
0.1 0.064 
0.1 0.059 
0.1 0.065 
0.1 0.071 
0.1 0.062 

Average: 0.065 
Std Dev: 0.0042 
MDL: 0.0133 
RL: 0.05 

0.1 
0.1 
0.1 
0.1 
0.1 

Average: 0.085 
Std Dev: 0.006 
MDL: 0.020 
RL: 0.05 

0.085 
0.079 
0.08 1 
0.097 
0.082 

Deisopropvl Atrazine(ACET): 
Spiked levels Recovery 

(W) (P&) 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

Average: 0.089 

0.085 
0.094 
0.093 
0.082 
0.085 
0.096 
0.086 

Std Dev: 0.0055 
MDL: 0.0173 
RL: 0.05 

Diuron: 
Spiked levels Recovery 
( C L ~  (W> 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

Average: 0.094 
Std Dev: 0.0134 
MDL: 0.042 
RL: 0.05 

0.102 
0.112 
0.096 
0.086 
0.070 
0.099 
0.089 

Appendix X: Recovery data for determination of method detection limits for Phenyl hexyl column on 
system B for river water 
Norflurazon: Simazine: 
spiked levels Recovery Spiked levels Recovery 

(I-@> ( F a >  (CLgn) (P&)
0.1 0.094 0.1 0.094 
0.1 0.102 0.1 0.092 
0.1 0.097 0.1 0.090 
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Spectrometry 

0.1 0.088 0.1 0.082 
0.1 , 0.087 0.1 0.085 
0.1 0.107 0.1 0.101 
0.1 0.089 0.1 0.089 

Average: 0.095 Average: 0.090 
Std Dev: 0.0076 Std Dev: 0.0063 
&DL: 0.024 MDL: 0.0197 
RL: 0.05 RL: 0.05 

Bromacil: Metribuzine: 
Spiked levels Recovery Spiked levels Recovery 

(clgn) (clgn) (P&) (clgn) 
0.1 0.106 0.1 0.102 
0.1 0.093 0.1 0.093 
0.1 0.100 0.1 0.094 
0.1 0.085 0.1 0.082 
0.1 0.082 0.1 0.085 
0.1 0.116 0.1 0.104 
0.1 0.086 0.1 0.089 

Average: 0.095 Average: 0.0927 
Std Dev: 0.0127 Std Dev: 0.0082 
MDL: 0.0398 MDL: 0.0258 
RL: 0.05 RL: 0.05 

Prometon: Hexazinone: 
Spiked levels Recovery Spiked levels Recovery 

(clgL) (clsm (clgn) (clgn)
0.1 0.094 0.1 0.09 1 
0.1 0.094 0.1 0.09 1 
0.1 0.091 0.1 0.085 
0.1 0.081 0.1 0.078 
0.1 0.089 0.1 0.084 
0.1 0.102 0.1 0.107 
0.1 0.089 0.1 0.082 

Average: 0.09 1 Average: 0.088 
Std Dev: 0.0065 Std Dev: 0.0094 
MDL: 0.0203 MDL: 0.0294 
RL: 0.05 RL: 0.05 

Appendix X: Recovery data for determination of method detection limits for Phenyl hexyl column on 
system B for river water 
Prometryn: 
Spiked levels Recovery 

(clgn) ( P ~ U
0.1 0.084 
0.1 0.089 
0.1 0.079 
0.1 0.071 
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Spectrometry 

0.1 0.082 
0.1 0.089 
0.1 0.077 

Average: 0.082 
Std Dev: 0.0065 
MDL: 0.020 
RL: 0.05 


