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Abstract

US EPA Method 8260, in conjunction with Methods 5030 and 5035, was used to determine the concentration
of volatile organic compounds (VOCs) in water and soil matrices. The Teledyne Tekmar Atomx XYZ purge and
trap (P&T) VOC sample preparation system combined with a Thermo Scientific TRACE 1610 Gas
Chromatograph (GC) and ISQ 7610 Mass Spectrometry (MS) system with an ExtractaBrite Source was used to
create a working linear calibration curve, method detection limits (MDLs) and a mid-point calibration check for
target compounds.

Introduction

The Atomx XYZ is Teledyne Tekmar’s most advanced P&T system and is based on the time-tested Atomx
instrument platform. The concentrator’s efficient trap cooling design reduces sample cycle time by as much
as 14% over the previous model. Combined with its 84-position soil and water autosampler, the result is more
samples tested per 12-hour period. An innovative moisture control system (MCS) improves water vapor
removal by as much as 60%, thereby reducing peak interference and increasing GC column lifespan. In
addition to other refinements, the Atomx XYZ incorporates a precision-machined valve manifold block to
reduce potential leak sources and ensure the system is both reliable and robust.

Sample Preparation

A working 50 parts per million (ppm) calibration standard was prepared in methanol from Restek® standards:
8260B MegaMix®, 8260B Acetate, California Oxygenates, VOA (Ketones), 502.2 Calibration Mix,
Hexachloroethane and 2-Chloroethyl Vinyl Ether. In total, the standard contained 97 compounds.

The water calibration curve was prepared from 0.2 parts per billion (ppb) to 200 ppb for all compounds,

while the soil calibration curve was prepared from 0.5 ppb to 200 ppb. The relative response factor (RRF)
was calculated for each compound using one of the four internal standards: Pentafluorobenzene,
1,4-Difluorobenzene, Chlorobenzene-d5 and 1,4-Dichlorobenzene-d4. Surrogate standards consisted of:
Dibromofluoromethane, 1,2-Dichloroethane-d4, Toluene-d8 and 4-Bromofluorobenzene. Internal and
surrogate standards were prepared together in methanol from Restek standards at a concentration of
25 ppm, after which 5 microliters (uL) was then mixed with each 5 milliliters (mL) sample for a resulting
concentration of 25 ppb.

Seven 0.2 ppb water standards and seven 0.5 ppb soil standards were prepared for MDL and precision

calculations. Also, seven 20 ppb water and soil standards were prepared as a mid-point calibration check
and were assessed using the precision and accuracy of each analyte’s recovery. All calibration, MDL and
mid-point calibration check samples were analyzed with the Atomx XYZ conditions in Table I (water method)
and Table II (soil method). GC-MS conditions are shown in Table III.
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‘ TableI  Teledyne Tekmar Atomx XYZ Water Method Conditions
Valve Oven Temp 140 °C Methanol Needle Rinse ot
Transfer Line Temp 140°C Water Needle Rinse Volume 7.00mt
Sample Mount Temp 90°C Sweep Needle Time 0.25min
Water Heater Temp 90°C Desorb Preheat Temp 245°C
Sample Vial Temp 20°C GC Start Signal Begin Desord
Soil Valve Temp 50 °C Desorb Time 2.00min
Standby Flow 10 mL/min Drain Flow 300 mL/min
o 250 °C
Purge Ready Temp 40°C Desorb Temp
Off
Sample Equilibrate Time 0.00 min Methanol Glass Rinse
1
Pre-sweep Time 0-25min Water Bake Rinses
. T 7.00 mL
PrimeSampteFitt votume 366 Mt Water Bake Rinse Volume
o [PV [ aYa NN 0.25 min
SSHTPTE Ve J-oUmE BaKke Rinse Sweep Time .
Coepn Caranla Tisaa O prin 100 mL/min
uvv\,\,p UUIIIHL\, LBLLERAYS \v Yy -re i nniln} Bake Rlnse Sweep FloW ]
Sweep Sample FElow 100 mLl/min 0.40 min
L L 7 Bake Rinse Drain Time '
Sparge Vessel Heater Qff 2.00 min
T Bake Time '
Purge Time 11.00 min 200 mL/min
Bake Flow
Purge Flow 40 mL/min 260°C
Bake Temp
Purge Temp 20°C 200°C
MCS Bake Temp
MCS Purge Temp 20°C
Dry Purge Time 1.00 min
#9
Dry Purge Flow 100 mlL/min
Off
Dry Purge Temp 20°C
Nitrogen
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‘ Table II
Valve Oven Temp 140°C rFurge femp UL
Transfer Line Temp 140 °C condensate PUrge Temp 20°C
Sample Mount Temp 90°C Dry Purge Time 2-:00Tmm
Watel’ Heater Temp 90 QC DI y ngc F:.UVV 1GG IIIL/IIII;II
Do Pirca Tanmn 2000
Sample Vial Temp 40°C AL =~
H [0}
Soil Valve Temp 100°C Methanol Needle Rinse Off
Standby Flow 10 ml/min Water Needle Rinse Volume 7.00 mL
P R T 407° . -
urge keady femp v Sweep Needle Time 0.25 min
Desorb Preheat Temp 245°C
Fre-purge fime 0.00 min GC Start Signal Begin Desorb
Pre-Purge Flow omL/min Desorb Time 2.00 min
Pre=treat Mix Speed Stow Drain Flow 300 mL/min
sdlllp{ﬂ PIU hcat T;IIIU G.GG TTTIT Desorb Temp 250 OC
P " T O 2L e
TTC DVVUC[J LLLLRLA~Z I It
ot 4 , 2.00 min
vvdler vOuurme LU.UUTTIL
. 400 mL/min
Swoan \WAatar Timao 028 min
STEEET e o= Bake Time
. 260°C
Sween Water Elow 100ml/min
L 7 Bake Ftow
180°C
Sparge \essel Heater Qff BakeFermp
Purge Mix Speed Medium MES Bd:‘\c TCIII}J #9
Purge Time 11.00 min _ Nitrogen
Purge Flow A0 ml /min
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Table III Thermo Scientific TRACE 1610 GC and ISQ 7610 MS System Conditions

Column TG-VMS, 20 m x 0.18 mm, 1um Film, Helium — 0.8 mL/min
Oven Profile 35°C, 3 min, 12 °C/min to 85 °C, 25 °C/min to 225 °C, 2 min Hold, Run Time 14.767 min
Inlet 200 °C, 50:1 Split, Purge Flow 0.5 mL/min
Temp Transfer Line 230 °C; Ion Source 280 °C
Scan Range 35 amu to 260 amu, Solvent Delay 0.50 min, Dwell/Scan Time 0.15 sec
Current Emission Current 25 pA, Gain 3.00E+005
Results

The relative standard deviation (%RSD) of the RRFs for the calibration curve, MDL, precision and mid-point
calibration check accuracy and precision data are shown in Table IV (water) and Table V (soil). Figure 1 (water)
and Figure 2 (soil) display a 10 ppb standard, indicating excellent peak resolution with minimal water
inference for all VOCs.

Table IV US EPA Method 8260 Water Calibration, Method Detection Limit and Mid-Point Calibration Check Data

Dichlorodifluoromethane 117 85 : Z 0.868 0.03 6.5 3.6 93
Chloromethane 1.32 50 oo 1.37 0.07 6.9 4.1 85
Vinyl Chloride 1.38 62 6.9 0.565 0.04 7.3 3.4 96
Bromomethane 1.63 94 18.8 0.622 0.04 7.7 0.8 88
Chloroethane 1.72 64 - 0.438 0.05 6.9 2.3 113
Trichlorofluoromethane 1.85 101 111 1.25 0.03 5.7 2.9 101
Diethyl Ether 214 74 0.999 0.133 0.04 6.4 19 104
1,1-Dichloroethenel 2.28 61 53 0.082 0.11 7.8 2.6 121
1,1,2-Trichlorotrifluoroethane 2.33 101 115 0.191 0.06 11.2 2.6 100
Iodomethane2,8 2.38 T42 6.7 0.156 0.06 89 9.0 20
Carbon Disulfide 271 76 11.2 0.UcT 0.07 8.3 2.0 T0Z4
Acetonitrile 272 41 15.9 0.311 0.07 9.1 T8 T15
Allyl Chloride 2.73 76 15.0 0.U78 0.06 7.5 1.6 108
Methylene Chloride 2.6l 49 18.5 U.393 0.07 7.0 T9 TO9
Acetone3 288 58 71 0.046 0.67 6.4 47 76
trans-1,2-Dichloroethene 2.97 J6 U IL3T 0.05 8.0 31 95
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Table IV US EPA Method 8260 Water Calibration, Method Detection Limit and Mid-Point Calibration Check Data

12.9
Methyl Acetate 3.04 43 6.3 0.433 0.06 8.5 2.9 126
Methyl-tert-butyl Ether (MTBE) 3.14 73 151 0.757 0.05 7.5 2.6 107
tert-Butyl Alcohol (TBA)4 3.34 59 6.4 0.039 0.32 8.6 6.4 129
Diisopropyl Ether 3.59 45 6.7 1.25 0.02 3.5 3.0 111
1,1-Dichloroethane 3.61 63 5' . 0.321 0.03 5.0 33 105
Vinyl Acetate 3.63 a3 7'3 0.541 0.06 7.8 3.2 112
Acrylonitrile 3.69 53 6.2 0.141 0.08 11.4 2.4 108
Chloroprene 3.69 53 6.8 0.141 0.06 8.7 2.3 107
Ethyl-tert-butyl- Ether (ETBE) 3.96 59 128 0.657 0.04 6.3 2.7 113
Ethyl Acetate 397 88 . 3 0.021 0.10 16.4 37 95
Cis-1,2-Dichloroethene 718 96 6'7 0.247 0.06 10.0 34 92
2,2-Dichloropropane 4.28 77 6.5 0.303 0.05 7.2 5.1 108
Bromochloromethane 4.37 128 6.5 0.118 0.05 7.9 2.1 96
Chloroform 4.48 83 3.7 0.630 0.04 6.2 2.8 100
Tarbon Tetrachloride 7,58 TI7 9'4 U.226 005 9.0 377 99
Tetranydrofuran 162 a2 ' 0.249 0.06 105 8.8 102
- , 10.9
MethytAcrytate T.64 55 702 0.242 0.03 &2 37 T06
Dibromoituoromethane (SURR) 466 TIT 5'4 U.428 16 T 106
1,1, T=Trichtoroethane 467 97 5.8 0355 0.03 58 30 100
1, 1=Dichtoropropene 4778 75 14 5 07143 0.09 139 45 98
2-ButanmonetMEKS A48% 72 5 O 6:027 012 78 4.0 84
Benzene 562 78 - 6669 0.02 36 39 O4
Propionirite 565 54 115 8:663 005 F5 27 166
Mathacedaniteila L NO A1 89 0 A0A ) 16 6 2N 114
Methaerptonitrie 5-03 4% 7 6-404 01 166 3-8 444
1,2-Dichloroethane-d4(SURR) 547 65 v 0119 1.6 0.7 118
Pentafluorahenzene (IS) Ccang 140
=7 J.L7 TOUT
harf-Am\]/l Mnfh\]/l Ether (TAMF\ 529 73
6.2 0.769 0.03 4.2 3.0 106
1 '7-nir‘h|nrnm‘hnnn K26 62
8.1 0.293 0.03 3.5 2.4 112
Isobutanol 540 A3 I3 006 55 115
Isopropyl Acetate 5.59 43 . 0.031 i 8.8 i
7.1 1.09 0.05 7.9 3.2 113
Trichloroethene2 5.63 95 7 T 5a > 15 52
1.4-Diflourobenzene (IS) 5.67 114 ' ) ) : )
Dibromomethane 6.03 93
1,2-Dichloropropane 6.14 63 74 0.238 0.06 9.4 2.9 97
6.2 0.327 0.05 6.9 2.6 107
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Table IV US EPA Method 8260 Water Calibration, Method Detection Limit and Mid-Point Calibration Check Data

6.6
Bromodichloromethane 6.23 83 e 0.610 0.04 5.6 3.2 107
Methyl Methacrylate 6.45 69 10.0 0.274 0.05 7.5 3.2 106
Propyl Acetate 6.61 43 & 0.876 0.06 9.5 2.9 118
2-Chloroethyl Vinyl Ether 6.86 63 6.7 0.228 0.02 2.9 31 121
cis-1,3-Dichloropropene 6.88 75 93 0.602 0.03 5.1 3.3 106
Toluene-d8 (SURR) 7.06 98 6' . 0.386 16 138 97
Toluene 712 92 17' . 0.642 0.07 9.6 338 94
2-Nitropropane 734 73 L 1’ 5 0.113 0.21 121 37 104
Tetrachloroethene 7.49 164 9:;) 0.482 0.05 6.8 4.6 78
4-Methyl-2-Pentanones 752 100 6'6 0.023 0.16 10.7 356 99
trans-1,3-Dichloropropene 7.55 75 74 0.451 0.04 6.2 3.4 105
1,1,2-Trichloroethane 7.68 83 7'9 0.327 0.02 3.8 2.9 98
Ethyl Methacrylate 774 69 9.5 0.434 0.05 8.6 2.4 113
Dibromochloromethane /.83 129 77 0.361 0.02 3.5 3.2 105
T,3-Dichloropropane 7.9T 76 68 0.493 0.02 34 29 TOT
1,2-Dibromoethane 8.00 107 0.997 0.332 0.05 7.3 23 96
BUtyt Acetatet 87T a3 90 0.756 0.07 5.2 77 TTT
Z-Hexanoneb c.Z0 43 0.179 0.23 121 2.9 Y
Chiorobenzene-d5<(1S) 845 17
Chtorobenzene 846 +42 ) 0.983 0.04 6.0 34 96
Fthythenzene 8560 9% 5.8 161 0.03 47 35 99
44 2-Fetrachtoroethane 852 134 100 0335 003 8.7 7.0 105
Py B lan QLD 104
T ,P Xylcllcé OU.UJ LOU 5.8 0.652 0.10 7.8 3.9 99
Yvdana L 1 A
o-Xytene 535 06 59 0.689 0.05 856 70 98
raomoform
Sromsiom 898 73 6.7 0568 0.02 3% 19 106
Styrens 9:68 04 79 120 .02 56 37 99
Isonropvibenzene Q1Q 105,
AR = =93 5.3 174 0.04 6.4 42 104
Amvl Acetatel Q 21 42
7 S I U. 976 0.728 U.Us 8.8 3.0 94
A-Bromofluorobenzene (SURR) 938 95
30 0.843 55 1.7 10T
cis-1,4-Dichlorao-2-Butene Q43 75
14.1 0.508 0.04 53 7.U U7
Bromaobenzene 944 156
o.4 0.724 0.06 8.6 6.4 105
n-Propylbenzene 9.49 91 aa e anc
©-9 3.28 0.06 9.2 9.9 U9
1,1,2,2-Tetrachloroethanel 9.54 83 A a2 A
oA 0.654 0.05 8.8 L2 o3
2-Chlorotoluene 9.58 921 2g 0% - - 54 104
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Table IV US EPA Method 8260 Water Calibration, Method Detection Limit and Mid-Point Calibration Check Data

1,2,3-Trichloropropane 9.62 75 2 g 0.603 0.06 9.7 3.9 107
1,3,5-Trimethylbenzene 9.63 105 111 2.40 0.06 8.7 5.8 104
trans-1,4-dichloro-2-butene 9.66 53 88 0.211 0.06 8.9 3.7 127
4-Chlorotoluene 9.70 91 88 2.21 0.08 10.5 4.5 103
tert-Butylbenzene 9.85 119 106 2.09 0.06 8.7 5.4 111
Pentachloroethane 9.85 77 9.2 0.200 0.07 10.2 5.4 116
1,2,4-Trimethylbenzene 9.90 105 9.4 2.46 0.07 10.4 4.7 104
sec-Butylbenzene 9.98 105 8.9 3.06 0.07 10.2 6.0 103
p-Isopropyltoluene 10.08 119 o1 2.53 0.08 11.3 5.5 107
1,3-Dichlorobenzene 10.10 146 1.44 0.06 8.3 4.8 102
1,4-Dichlorobenzene-d4 (IS) 10.16 152
1,4-Dichlorobenzene 10.17 146 9.8 1.55 0.07 9.0 4.7 98
n-Butylbenzene 10.36 91 10.2 2.69 0.08 9.5 5.3 110
Hexachloroethane7 10.43 117 12.3 0.831 0.02 12.7 6.8 101
1,2-Dichlorobenzene 10.46 146 8.9 1.46 0.07 95 4.2 104
1,2-Dibromo-3-Chloropropanel 10.99 157 0.993 0.160 0.03 8.4 2.6 94
Nitrobenzene 11.35 123 191 0.029 0.11 7.0 5.1 114
Hexachlorobutadiene 11.43 225 19.9 0.271 0.08 12.3 49 1114
1,2,4-Trichlorobenzene 11.45 13U 10.7 1.18 0.08 9.6 4.9 100
Naphthalene 166 128 T0.2 334 0.04 5.4 33 105
T,Z,3-Trichlorobenzene 78 186 9.8 1.0 0.05 6.7 73 99

Compound used a linear calibration Calibration curve from 0.5-200 ppb Calibration curve
from 2.5-500 ppb Calibration curve from 1-1000 ppb Calibration curve from 0.5-500 ppb
Calibration curve from 0.4-400 ppb Calibration curve from 0.25-100 ppb Analyte is a
poor purger and broke down after several injections of the mid-point check

ONoOoRWNE
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TableV  US EPA Method 8260 Soil Calibration, Method Detection Limit and Mid-Point Calibration Check Data

13.5
Dichlorodifluoromethane 1.17 85 134 1.40 0.05 3.2 4.2 94
Chloromethane 1.31 50 112 2.66 0.16 7.2 3.4 87
Vinyl Chloride 1.36 62 0.999 1.38 0.07 4.3 3.8 94
Bromomethanel 1.61 94 8.6 1.32 0.17 5.2 1.9 108
Chloroethane 1.71 64 1?; 5 0.868 0.10 5.6 3.8 76
Trichlorofluoromethane 1.84 101 7 O 1.96 0.05 3.1 3.7 100
Diethyl Ether 2.14 74 15. 0 0.684 0.07 3.8 2.4 105
1,1-Dichloroethene 2.27 61 13'8 1.81 0.11 5.2 3.2 97
1,1,2-Trichlorotrifluoroethane 2.33 101 0.998 1.30 0.06 3.8 3.5 102
Iodomethanel 2.38 142 12.9 1.10 0.02 55 6.9 95
Acetonitrile 270 a1 1 2' 0 368 01T 55 32 101
Allyl Chloride 77T 76 13'3 U764 UIT 58 3T 59
Carbon Disulfide 2.71 76 0.999 0.768 0.11 5.7 3.7 98
Methylene Chloridel 2.81 49 0.997 Z2.80 0.14 4.3 2.6 121
Acetonel,Z 2.90 00 10.3 U.150 2.52 6.4 3.1 128
trans-1,2-Dichtoroethene 299 96 o 9'99 T.5T 0.09 477 32 96
MethytAcetateT 3.05 73 '6 0 T.8T 0.12 5.2 75 110
Methyl-tert-butyl ETher (M1 BE) 3.15 /3 14: 0 14T U.UY 0.7 3.3 1171
tert=ButytAtcohot{TBA)3 335 59 10'2 0.087 043 338 36 ot
N L C4l arco e - aan aa aa a
S 105 e L . . o
vVITyTACTTatT .9 7 [= %) i e 4 U. U0 J.U .9 ERVRe)
ol 12.0
Chloroprene 366 53 0962 008 54 4-8 104
4.4 _Nialal o 2 LD L 11.0 1 24 faWaYXe) A L A0 100
L, T UTCTMUTUTTTATTT T UL \o e LZO \"AA%A%) =T =0 TOCT
11.5
AcrHoenitrie 367 53 8253 842 62 36 98
16.7
Ethyvl Acatata 2 O Q0 faWateXe] 019 152 21 104
I_I.Ilyl.l\\a\zl.bll-\a g O \wjw 13 1 V. OUJ0U A\ LT T e
Cihvlatart ity Cthar (ETREY 207 QO ) 1 CC faWaYe) 4-Q 2 £ 104
Ethyi-tert-butyl-Ether(ETBE) 3-97 85 355 -6 68 36
cis-1.2-Dichloroethene 448 96 9.8 0796 008 4.6 39 94
2 2-Nichlaranrananga 4289 77 ' N QA9 laWalri 45 42 98
; prop 428 77 110 0-86 07 4 42
Bramachloramethane A4.37 128 107 0.327 0.08 4.3 37 95
Chloroform 448 83 139 1.23 0.08 44 37 97
Carban Tetrachloride 458 117 T 7 0.786 0.09 6.8 4.0 929
Tetrahydrofuran 4.65 42 9.3 0.518 0.06 4.0 6.5 95
Methyl Acrylate 4.65 55 9'9 0.452 0.05 3.3 2.7 97
1,1.1-Trichloroethane 4.65 97 ' 0.975 0.04 2.9 4.8 99
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TableV  US EPA Method 8260 Soil Calibration, Method Detection Limit and Mid-Point Calibration Check Data

51
Dibromofluoromethane (SURR) 4.66 111 91 0.427 49 1.7 107
1,1-Dichloropropene 4.78 75 A8 0.819 0.08 5.3 4.2 98
2-Butanone (MEK)2 4.80 72 51 0.045 0.42 8.3 3.9 94
Benzene 5.03 78 131 2.38 0.05 31 3.7 98
Propionitrile 5.06 54 4 5 0.099 0.17 8.6 4.0 93
Methacrylonitrile 5.09 a1 12' 5 0.594 0.12 6.3 37 100
1,2-Dichloroethane-d4 (SURR) 5.16 65 0.140 33 14 104
Pentafluorobenzene (IS) 5.17 168
tert-Amyl Methyl Ether (TAME) 5.22 73 10.5 1.27 0.11 7.3 3.9 102
1,2-Dichloroethane 5.24 62 9.4 0.704 0.06 3.0 2.8 103
Isobutanol 5.40 43 7.6 0.058 0.18 14.0 5.7 93
Tsopropyl Acetate 5.58 43 6.9 1.56 0.07 4.8 2.6 102
Trichloroethene 5.67 95 9.0 1.45 0.09 6.0 2.7 103
T,Z-Diftourobenzene (1S5) 5.68 114
Dibromomettane 5.03 93 94 0388 0.04 53 58 %
+;2=brchtoropropa e 5.15 53 5.1 0.626 0.08 5.3 3.2 101
BIUIIIUd;thUIUIIIUthdIIC 6‘25 85 6.1 0.812 0'05 3'3 2.8 101
MethytMethacrytate 645 69 10.3 0.343 012 78 32 92
PropytAcetate 6.62 23 82 1.25 0.10 6.0 23 97
2-EhtoroethytVinytEther 687 63 13 0272 | 005 338 2.7 100
eis-13-Biehtoropropene 6:88 75 9.7 0.905 | 0.05 39 30 103
Taluan Ao (clripny Ly M aVA faYel
TOTOCTICT OO OO0\ 7700 70 1‘9 0.386 1‘8 1‘2 (}8
Tol 749 faYe)
cuene 2 72 15 108 0.07 29 27 93
2-Nitropropane 799 42
s [ i 4.4 0.151 0.16 9.9 4.9 1UZ
Tetrachloroethene 7 49 144
T b 5.4 0.675 0.08 5.0 4.7 73
4-Methyl-2-Pentanone? 72 100
i b 7.9 0.024 0.30 7.6 3.5 [S25]
trans-1,3-Dichloropropene 7 EC 7c o
i ~ 9.4 0.552 0.06 4.5 3.0 1tUZ
1,1,2-Trichloroethane 7 69 g3 ana
= = 7.1 0.319 0.08 0.3 3.6 LUL
Ethyl Methacrylate 7.75 69 69 0450 o 5 o 95
Dibromochloromethane 7.83 129 4135 u.54u 0'07 5'4 5.4 163
1.3-Dichloropropane 7.91 76 g4 U.b/:) 0'07 b'l ;l 104
1,2-Dibromoethane 8.00 107 92 0350 0'06 s =0 99
Butyl Acetate 8.22 43 14 1 i 100
TIor 0898 0.04 28 28
2-Hexanone2 8.26 43 121 88
T T 0.202 0.16 3.1 3.2
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TableV  US EPA Method 8260 Soil Calibration, Method Detection Limit and Mid-Point Calibration Check Data

Chlorobenzene-d5 (IS) 8.45 117 50
Chlorobenzene 8.46 112 75 1.33 0.05 2.9 3.5 95
Ethylbenzene 8.51 91 16.0 2.33 0.06 3.5 4.3 96
1,1,1,2-Tetrachloroethane 8.52 131 9.3 0.347 0.10 7.5 4.0 101
m-,p-Xylened 8.63 106 6'2 0.947 0.12 39 a1 98
o-Xylene 8.95 106 17' 5 0.919 0.04 2.9 36 99
Bromoform 8.98 173 4 3 0.224 0.06 5.1 3.7 99
Styrene 8.99 104 8'8 1.6 0.05 31 33 98
Isopropylbenzene 9.19 105 0 9.97 2.25 0.08 5.7 4.2 102
Amyl Acetatel 9371 43 3 . 0.766 0.04 77T 39 79
4-Bromofluorobenzene (SURR) 9.37 95 6.3 0.692 11 1.5 101
cis-1,4-Dichloro-2-Butene 9.44 75 3.8 0.567 0.12 6.2 3.0 102
Bromobenzene 9.44 156 151 U.630 0.04 2.5 4.5 96
n-Propylbenzene 9.49 91 5 9 4.64 0.06 4.0 6.4 100
T,T,7,2-Tetrachloroethane 955 83 . .0 0437 008 75 777 TOS
2-Chtorototuene 9.58 9T 4'1 269 0.05 32 5.7 102
1,2;3=Trichtoropropane 962 75 5'3 U.606 0.04 73 9 96
T,3,5-Trimethytbenzene 964 105 6'2 303 0.12 7.8 5.8 97
trans-1,4-dichtoro-2=butene 966 53 5'1 0.288 0.06 73 48 102
A=Chtorototuemne 9774 9% 7'5 284 005 33 577 160
tert-Butytbenzene 9-85 449 8'1 >56 OTT 78 60 165
Pentachtoroethane 985 F7F 7'9 6:28% 013 86 -8 106
19 A Tetrmaathollhano faWa¥al 100 : 2 N0 L7 L O Q4
J.,L,"P IIIIIICLII_YI.IJCIILCIIC 7‘7U LTOJ 8 7 J. U U-Uy J. 7 J.J A
see-Butytbenzene 998 165 ' 3:97 509 6.4 5.9 104
n-Tsaonronvitaluene 1000 119 6.5 2190 PPN L O yaa 102
g =Y TUTUO TT 19 L= 009 o7 A~
1 3-Dichlorobhenzene 1011 1404 : 1 L6 22 1 Q7
; 10-3% 146 166 8-06 3-3 5%
1 ,A-nirhlnrnhnrwnnn-dll (TQ) 1016 152
1.4-Dichlorobenzene 1017 146
8.2 1.72 0.07 3.7 5.3 96
n-Butylbenzene 10364 91
10.5 3.45 0.06 4.0 6.8 102
Hexachloroethaneh 1044 117
. 17.5 0.842 0.05 7.0 5.9 92
1,2-Dichlorobenzene 1045 146
, 55 T.50 0.05 32 16 100
1,2-Dibromo-3-Chloropropane 10.99 157
. 9.7 0.146 0.07 55 6.0 97
Nitrobenzeneb 11.36 123
- 6.0 0.026 035 134 5.8 93
Hexachlorobutadiene 11.43 225
9.0 U.470 U.07 45 6.9 104
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TableV  US EPA Method 8260 Soil Calibration, Method Detection Limit and Mid-Point Calibration Check Data
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Calibration Method Detection Limit Mid-Point Check
(0.5 ppb — 200 ppb) (n=7, 0.5 ppb) (n=7, 20 ppb)
Compound
Retention = Quant RRF Average MDL Precision Precision Accuracy
Time Ion (<20% RSD RRF (<20%) (<20%) (£30%)
r2>0.99)

1,2,4-Trichlorobenzene 111 . . 95
Naphthalene® 11.66 128 18.0 2.74 0.12 5.8 4.4 105
1,2,3-Trichlorobenzene 11.78 180 1.13 0.11 6.1 4.6 95

Compound used linear calibration
Calibration from 1.25-500 ppb
Calibration from 2.5-1000 ppb
Calibration from 1-400 ppb
Calibration from 0.25-100 ppb
Calibration from 1-200 ppb

ocohwNE

Figure 1 Total Ion Chromatogram (TIC) of a US EPA 8260 Water Method 10 ppb VOC Standard Indicating
Consistent Peak Shapes for all Compounds with Minimal Water Interference.
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Figure 2 Total Ion Chromatogram (TIC) of a US EPA 8260 Soil Method 10 ppb VOC Standard Indicating
Consistent Peak Shapes for all Compounds with Minimal Water Interference.
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Conclusion

This study demonstrates the capability of the Teledyne Tekmar Atomx XYZ P&T system to process VOCs in
water and soil samples following US EPA Method 8260, in conjunction with Methods 5030 and 5035, with
detection by a Thermo Scientific TRACE 1610 GC and ISQ 7610 MS with an ExtractaBrite Source. The %RSD
of the calibration curve passed all method requirements. Furthermore, MDL and precision for seven 0.2 ppb
standards for the water method, and seven 0.5 ppb standards for the soil method, showed minimal
interference from excessive water and resulted in values <0.25 ppb for all water method compounds and
most soil method compounds. The mid-point calibration check with precision and accuracy for seven 20 ppb
water standards displayed an average of 3.7% RSD and an average recovery of 103% for compounds of
interest. The mid-point calibration check with precision and accuracy for seven 20 ppb soil standards
displayed an average of 4% RSD and an average recovery of 99% for compounds of interest. By making
additional, appropriate changes to the GC oven temperature program, the GC/MS cycle time may also be
reduced, increasing laboratory throughput in a 12-hour period.
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