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Volatile Organic Compound (VOC) Testing
EPA method 8260 Surface and ground water as well as solid sample matrices

EPA method 624 Wastewater samples

The procedures are very similar to 8260, however, the reported
compound lists are somewhat different

4 o )
EPA method 524.2 Drinking water

The conditions used in this method enables a lower detection limit
to be reached. This provides results that meet drinking water
regulatory limits or MCLs

- J
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Purge and Trap vs. Headspace Analysis for VOCs
EPA 524 .2 requires the use of purge and trap

METHOD 524.2

MEASUREMENT OF PURGEABLE ORGANIC COMPOUNDS IN WATER BY
CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY

1. SCOPE AND APPLICATION

1.1 This is a general purpose method for the identification and simultaneous measurement
of purgeable volatile organic compounds in surface water, ground water, and drinking
water in any stage of treatment (1,2). The method is applicable to a wide range of
organic compounds, including the four trihalomethane disinfection by-products, that

have sufficiently high volatility and low water solubility to be removed from water
sampleq with purge and trap procedures] The following compounds can be determined
by this method.

6.2 | PURGE AND TRAP SYSTEM §- The purge and trap system consists of three separate

pieces of equipment: purging device, trap, and desorber. Systems are commercially
available from several sources that meet all of the following specifications.
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US EPA Method 524.2
VOCs in Water

EPA method 524.2 provides procedures
and requirements for the quantitation

of VOCs in surface water, ground water,
and drinking water by GC/MS

Four specific groups of VOCs
* Trihalomethanes (THMs)

« (Gases
 Aromatics

* Products of dehydrohalogenation
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Dichlorodifluoromethane

Chloromethane

Chloroethene
Bromomethane

Ethyl chloride

Trichloromonofluoromethane

Ethyl ether

1,1-Dichloroethene
Acetone
lodomethane
Carbon disulfide
Allyl chloride
Methylene chloride
Acrylonitrile
trans-1,2-Dichloroethylene
Methyl tert-butyl ether
1,1-Dichloroethane

2,2-Dichloropropane

cis-1,2-Dichloroethylene

2-Butanone

Propanenitrile

Methyl acrylate

Bromochloromethane

Methylacrylonitrile
Tetrahydrofuran

Trichloromethane
1,1,1-Trichloroethane

1-Chlorobutane

Carbon Tetrachloride
1,1-Dichloropropene
Benzene
1,2-Dichloroethane
Fluorobenzene (ISTD)
Trichloroethylene
1,2-Dichloropropane
Dibromomethane
Methyl methacrylate

Bromodichloromethane
2-Nitropropane

cis-1,3-Dichloropropene
2,2-Dimethoxybutane

Methyl Isobutyl Ketone
(MIBK)

Toluene

trans-1,3-Dichloropropene

Ethyl methacrylate
1,1,2-Trichloroethane

Tetrachloroethylene
1,3-Dichloropropane

2-Hexanone

Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m+p-Xylene
o-Xylene
Styrene
Tribromomethane
Isopropylbenzene

p-Bromofluorobenzene
(SURR)

Bromobenzene
1,1,2,2-Tetrachloroethane

1,2,3-Trichloropropane

80 target compounds

1,4-Dichlorobut-2-ene

Propylbenzene
2-Chlorotoluene
Mesitylene (1,3,5-
Trimethylbenzene)
tert-Butylbenzene
1,2,4-Trimethylbenzene

1-Methylpropyl benzene

1,3-Dichlorobenzene
p-Cymene (4-Isopropyltoluene)
1,4-Dichlorobenzene
1,2-Dichlorobenzene-d4 (SURR)
1,2-Dichlorobenzene
n-Butylbenzene
Hexachloroethane
1,2-Dibromo-3-chloropropane
Nitrobenzene
1,2,4-Trichlorobenzene
1,1,2,3,4,4-Hexachlorobuta-1,3-
diene
Naphthalene

1,2,3-Trichlorobenzene




Parameters for GC, MSD, and P&T Necessary for Success

Hardware:

* GC/MS system coupled with a purge and trap (P&T) concentrator,
and a liquid vial autosampler

MS Tuning:
« BFB Autotune

-

Software tools to streamline:

* Quantitation method development
« Data processing
* Reporting
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US EPA Method 524.2
Instrument Configuration

AQUATek LVA
Autosampler

] o e

Moisture Control
— System (MCS)

Consumables:

—

1.0 mm inlet liner (5190-4047)
DB-624Ul, 20m x 0.18 mm x 1um column

(121-1324U1)
6 mm diameter stainless steel drawout lens

(G3163-20530)

Helium
carrier

JLl

Water |~

(5mL) |-
d e

Teledyne Tekmar

Heated transfer line

Lumin P&T Concentrator

6 mm Drawout

Lens
/

r El Stainless

|

Split Ratio 150:1

Split/Splitless .
Inlet (Helium)lv

— f—

L Steel Source

5977B MSD
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Tune Evaluation: Meeting BFB Tune Check Criteria

Tune Evaluation Report

Data Path: D:\MassHuntenGCMS\1\data\8860\Purge&Trap Cal_try 2_01-24-
EPA 524.2 requires that the spectrometer must produce o 2015 bjank ISTD 3ppb 0
a mass spectrum that meets all criteria in Table 3 when Jperator ek 187D ppt BFB
25 ng or less of 4-bromofluorobenzene (BFB) is Inst Nare: pporunty 8550 /
introduced into the GC. Method: y
x10°

TABLE 3. ION ABUNDANCE CRITERIA FOR 4-BROMOFLUOROBENZENE (BFB) ’

: W _’M,/
05 . ” i

T T T T T T T T T T T T T T T T
2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17

M ass Retention Time (min)
(M/z) Relative Abundance Criteria

I+ Scan (rt: 10.890-11.042 min. 27 scans) blank_ISTD Sppb.D Subtract (rt: 10.884 min) Average of Entire Peak Subtract Front (Manual)

x10%

50 15 to 40% of mass 95
75 30 to 80% of mass 95 g
95 Base Peak, 100% Relative Abundance
96 5 to 9% of mass 95 ; S — "o ]
173 < 2% of mass 174 S0 75 100 135 150 175 200 255 20 205 300 35 %0 375 40 435 4%0 475 sho 5% 50 o5
174 > 50% of mass 95 miz
175 5 to 9% of mass 174 — " = 5 TR Fe— T

arge el. 1o wer r el. n w n ass/ral
176 > 95% but < 101% of mass 174 Mass  |Mass  |Limit% |Linit%
177 5 to 9% of mass 176 50 95 15 40 17.6 1428 Pass

75 95 30 50 496 4029 Pass

95 95 100 100 100.0 8125 Pass

96 95 5 9 7.3 591 Pass

173 174 0 2 0.6 41 Pass

174 95 50 100 88.2 7164 Pass

175 174 5 9 7.9 569 Pass

176 174 95 101 99.8 7151 Pass

177 176 5 9 6.8 486 Pass
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Tune Evaluation: Meeting BFB Tune Check Criteria

Tune Evaluation Report

Data Path: D:\MassHuntenGCMS\1\data\8860\Purge&Trap Cal_try 2_01-24-
2019\blank_ISTD 5ppb.D
Acq on: 1/24/2019 5:50:34 PM
. . . . Operator:
MassHunter Quantitative Analysis in somi: s 570 o BFB
i ENvironmental Quant Mode AL Vil
R (EnviroQuant) /
x10°

File Edit View Analyze Method Update Report|Tools | Heip

P B3 b Ha  QuantitateBatch | @ | | Actions * | Restore Default Layout - |
| | =ittt e g !
Baich Tatie (B audit T 1 \J\JL\‘__W | ‘
i : i i < Tune Evaluation = : X |
Sample: | | Tune Evaluation 01 LIR une Evalua Compaound; (&) 2-A 05 kS ” Mt

O o X ] T T T T T T T T T T T T T T T T
e S, Sarnihert sowiin eyl 2 3 4 5 6 7 3 g w0 M 12 13 14 15 1% 17
m | % Hame Dat= File Tvp Number Formats.. e AT | Final Conc.| Accuracy| R
| Add-Ins. Retention Time (min)
¥ | Calbrabon 20ngiul | 20NG.d | Cal R T
¥ | Colbabon S0ogiol_[80MG4 [l |50 (13082014 623 pm._
e T ey £ e

I+ Scan (rt: 10.890-11.042 min. 27 scans) blank_ISTD Sppb.D Subtract (rt: 10.884 min) Average of Entire Peak Subtract Front (Manual)

1200 1551 207.0 2810 22, 0 } 497‘0 ‘540q }
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
miz

Target Rel. To Lower Upper Rel. Abn% |Raw Abn Pass/Fail

Mass Mass Limit% Limit%

50 95 15 40 17.6 1428 Pass

75 95 30 60 49.6 4029 Pass

95 95 100 100 100.0 8125 Pass

96 95 5 9 7.3 591 Pass

173 174 0 2 0.6 41 Pass

174 95 50 100 88.2 7164 Pass

175 174 5 9 7.9 569 Pass

176 174 95 101 99.8 7151 Pass

177 176 5 9 6.8 486 Pass

For more information: Agilent application note 5991-0029EN
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Tune Evaluation: Meeting BFB Tune Check Criteria

Tune Evaluation Report

Data Path: D:\MassHuntenGCMS\1\data\8860\Purge&Trap Cal_try 2_01-24-
2019\blank_ISTD 5ppb.D
Acq on: 1/24/2019 5:50:34 PM
. . . . Operator:
MassHunter Quantitative Analysis in soml: sen 570 BFB
= Environmental Quant Mode LS Vil
TR (EnviroQuant) /
x10°

File Edit View Analyze Method Update Report|Tools | Heip

A E i H3  QuantitateBatch ~| @@ | | Achons * | Restore Default Layout E |
i Tabie W swre I . 1 \J\JL\‘__W | ‘
i Sample: | Tune Evaluation 01 -~ 5| | Tune Evaluation » Compound: (& 2-A 05 . ” BN TR |

[UR HName DalaFdeMe Tyor :‘:T“"r::r--hmm e H?I'-F%Hnatf,nncﬁro:u:a:v hs; ; 3 : : E ’ s 0 LI T i
| Add-Ins. Retention Time (min)
¥ | Calbrabon 20 ngiul | 20NG 4 Cal [T — T
¥ | Calbrabon S0rgl_[50NG 4| Cal |50 (13082014643 pm
ol e s b ks L v PRI ST e I+ Scan (rt: 10.890-11.042 min. 27 scans) blank_ISTD Sppb.D Subtract (rt: 10.884 min) Average of Entire Peak Subtract Front (Manual)
x0?
5
&
Apps ! 1200185, 207.0 2810 2204460 4970 5400
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
41 TuneEvaluationUl.exe > miz
Target Rel. To Lower Upper Rel. Abn% |Raw Abn Pass/Fail
A t d I T E I t' Mass Mass Limit% Limit%
- 50 95 15 40 17.6 1428 Pass
. S an a One ur]_e Va lJ'a Ion app 75 95 30 60 49.6 4029 Pass
d 95 95 100 100 100.0 8125 Pass
(installed automatically with | ko m e g Pass
173 174 0 2 0.6 41 Pass
MassHunter Quantitative Analysis) A o 7 R i Pass
175 174 5 9 7.9 569 Pass
176 174 95 101 99.8 7151 Pass
177 176 5 9 6.8 486 Pass

For more information: Agilent application note 5991-0029EN
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Total lon Chromatogram of Method 524.2 50 ug/L Standard,
ISTD and Surrogates (5 pg/L)

x108

Responses

1 Dichlorodifluoromethane 22 | Methyl Acrylate 43 | Toluene 64 | 1,4-Dichlorobut-2-ene

2 | Chloromethane 23 | Bromochloromethane 44 | trans-1,3-Dichloropropene 65 | Propylbenzene

3 Chloroethene 24 | Methylacrylonitrile 45 | Ethyl Methacrylate 66 | 2-Chlorotoluene

4 | Bromomethane 25 | Tetrahydrofuran 46 | 1,1,2-Trichloroethane 67 | Mesitylene (1,3,5-Trimethylbenzene)
5 Ethyl Chloride 26 | Trichloromethane 47 | Tetrachloroethylene 68 | tert-Butylbenzene

6 | Trichloromonofluoromethane 27 | 1,1,)-Trichloroethane 48 | 1,3-Dichioropropane 69 | 124Tr

7 Ethyl Ether 28 | 1-Chiorobutane 49 | 2-Hexanone 70 | 1-Methylpropyl Benzene

8 1,1-Di 29 | Carbon Tetrachloride 50 | Dibromochloromethane 71 | 1.3-Dichlorobenzene

9 Acetone 30 | 1,1-Dichloropropene 51 1,2-Dibromoethane 72 | p-Cymene (4-sopropyftoluene)
10 | lodomethane 31 Benzene 52 | Chlorobenzene 73 | 1,4-Dichlorobenzene

1 Carbon Disulfide 32 | 12-Dichloroethane 53 | 1,1,1,2-Tetrachloroethane 74 | 1,2-Dichlorobenzene-d, (SURR)
12 | Allyl Chloride 33 | Fluorobenzene (ISTD) 54 | Ethylbenzene 75 | 1,2-Dichlorobenzene

13 | Methylene Chioride 34 | Trichloroethylene 55 | m+p-Xylene 76 | n-Butylbenzene

14 | Acrylonitrile 35 | 1,2-Dichloropropane 56 | o-Xylene 77 | Hexachloroethane

15 | trans-1,2-Dichloroethylene 36 | Dibromomethane 57 | Styrene 78 | 1,2-Dibromo-3-chloropropane
16 | Methyl teri-butyl Ether 37 | Methyl Methacrylate 58 | Tribromomethane 79 | Nitrobenzene

17 | 1.1-Dichloroethane 38 | Bromodichloromethane 59 | Isopropylbenzene 80 | 1,24-Trichlorobenzene

18 | 2,2-Di 39 | 2-Nitropropane 60 | p-Bromofluorobenzene (SURR) 81 | 1,1,2,344-Hexachlorobuta-1,3-diene
19 | cis-1,2-Dichloroethylene 40 | cis-13-Dichloropropene 61 | Bromabenzene 82 | Maphthalene

20 | 2-Butanone 471 | 22-Dimethoxybutane 62 | 1,1,2,2-Tetrachloroethane 83 | 1,2,3-Tri ene

21 | F itril 42 | MIBK 63 | 1,23Ti

75

55

56

[02)
o

67 /

76

11STD

80 target compounds
2 surrogates

GC column DB-624 Ul

PN 121-1324Ul
20mx0.18 mm x 1 uym

77

81
80 |82

83

L
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Setting up EPA 524.2 Analysis with MassHunter

1. AVOC standard was analyzed and the deconvoluted spectra were searched
against the NIST spectral library for compound identification
using MassHunter Unknowns Analysis
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Setting up EPA 524.2 Analysis with MassHunter

1. AVOC standard was analyzed and the deconvoluted spectra were searched
against the NIST spectral library for compound identification
using MassHunter Unknowns Analysis

2. Auser library was created using MassHunter Library Editor.
It included the identified compounds with their retention times and deconvoluted
spectra

August 10, 2021 Agilent
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Setting up EPA 524.2 Analysis with MassHunter

3. A quantitation method was created from the user spectral library using the
compound information and retention times included in the library using
MassHunter Quantitative Analysis

4. Real-world samples were analyzed with the quantitation method.
Spectral deconvolution allowed for confirmation of compound identifications.

The concentration of the VOCs in the real-world sample was determined
against the initial calibration
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Step 1: Analyzing a Standard
Analyze a calibration standard with Unknowns Analysis against the NIST library

B Agilent MassHunter Unknowns Analysis - 50ppb.uaf - X
File Edit View Analyze Method Report Tools Help
SO 239 o (P Anabze Al | Al Target Non-Target Non-Hit Manual Components BSE || Best Hit | Blank Subtracted

SR [cr -~ 20X

Compaonents

Components TEx
Fle Neme  Componert RT + Compound Name  Match Factor  BestHt  Fomula  Component Aca
=

50ppb_IST. 1.3624 | Chloromethane 575 [ |cHial 408455.3
50ppb_IST. 1.4621  Ethene. chloro- s55 [ |ceHa 4197768
50ppb_IST. 1.7522 | Methane, bromo- %63 [ CcH3er 3853883
50ppb_IST. 1.8575 | Ethyl Chloride 358 [ |ceHsal 2605489
50ppb_IST. 21205 | Tiichloromoncfluoro. %5 [ |cosF 858655.5
50ppb_IST. 24863 | Ethyl ether 574 [ |ceHio 4559819
50ppb_IST. 26828 | Ethene, 1,1dichloro- %64 [ |ceHacR 8486924
50ppb_IST. 27934 | Acetone 530 [ |caHeo 1342710
50ppb_IST. 27934 | Hydrogen isocyanate 27| [ |cHNO 103826.8
50ppb_IST. 28410 | Methane, iodo- %92 [ |cH 4457626
50ppb_IST. 29071 | Carbon disufide 571 B cs2 2161150
50ppb_IST. 31450 | Al chloride %62 [ |C3Hsal 744685.1
50ppb_IST. 33089 | Methylene chioride 571 [ |cHaoe 7141088
50ppb_IST. 33105 | Methane-d, tichloro - 72 FA |coos 2432516
50ppb_IST. 36961 | 2-Propenenic %2 [ |caHm 2946703
50ppb_IST. 37090 | Bthylene, 1 2dichlor 915 [ |coHae 2249339
50ppb_IST. 37091 | Bhylene, 1 2dichlor 973 [ |coHae 245869.1
50ppb_IST. 37866 | 2 Ethylhexanal ethyl 859 [ |clH2002 1010895.0
50ppb_IST. 37865 | Propane, 2methoxy- %7 [ |csHIo 1133587.9
50ppb_IST. 43701 | Bthane, 1,1<ichloro- 23 [ |coHanR 608656.9
50ppb_IST. 51907 | Propane, 2,2dichloro- 290 [ |c3HeR 2249728
50ppb_IST. 52017 | Bthylene, 1 2dichlor 916 [ |coHae 2579803
50prb_IST.. 5.2019 | Ethene, 1. dichloro- 956 [ |coHace 8740596
50prb_IST.. 5.2027 | Cyclobutane, 1.1-dic... 653 [ |caHec 3623502
50pph_IST.. 5.2960 | 2-Butanone %08 M |ceHeo 227610.1
[y PP E— ool TA e nnans

[+ TIC Scan 50 ppb_ISTD Speb.D

2 x10¢ &
S 24 3
22
2
P
18 N E 2
16 = 437 <
H E
14 =
©
12 = 1
- -
1 5 M E
= a =
o8 3 2 T
08 g 8x 2 2 .
O 2 o 8 2 1= g
04 Z I z 2 = 3 (= o
5 ] El
02 “"1 ]
o hy )= i 1
2000 3.000 4.000 5.000 8000 70 11.000 12,000 13000 141000 15.000 18.000 17.000
Acquisition Time (min)
- 7 X
]
In
7200
124 0
17 T T Y T T T T T T T T
16 0 50 100 150 200 250 300 400 450 500 550 §00
15 Mass-to-Charge (miz)
14 ~Scan (1.1796-1.2785 min, 17 scans) 50 ppb_I510 5ppb D
13 2 x102 o
12 3
11 o 099
1 084
08 074
i
06 054
05 044 440
04 0.24
03
02 021 €71
01 019 1551 1911
ol 04 Ll 1
i T T T T T T T T
118 12 12 124 128 0 50 100 150 200 250 300 400 450 500 550 500
Acauisition Time (min) Mass-to-Charge (m/z)
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Step 1: Analyzing a Standard
Analyze a calibration standard with Unknowns Analysis against the NIST library

B Agilent MassHunter Unknowns Analysis - 50ppb.uaf - X
File Edit View Analyze Method Report Tools Help

0 i[53 (9 [ () Analyze All | All Torget Non-Target [Hit | Non
2 Method ? X —
Components
Peak Detection Deconvolution Library Search  Compound Identification  Target Match  Blank Subtraction
Libraries:
Sa ple WiassHunt b Change Library... 4|
| I I 4 |2 =
: & B
Add Library.... z 17 3
2 E
Move Up Move Down | Open Library... | | Remove Library | 4 § g
2
g = HE
Search criteria: Forward-Reverse Search: 1 =
Pre-search type: Pure Weight Factor: -
2 = g
= 5
5 Nomal v ik 2
" Example:
Fle Neme  Componert RT ~ Compound Neme  Match Factor  Best Hit Adijust Score :
0.0 for reverse search 1
q i 1.0 for forward search 11000 12000 13000 141000 15.000 16.000 17,000
50ppb_IST. 13624 | Chloromethane 975 [ Remove Duplicate His Aoquisition Time (min)
50ppb_IST. 14621 | Ethene. chioro- 955 —
= e Library search against NIST
50ppb_IST 1.8575 | Ethyl Chloride 958 [ Use RT Match ry g
50ppb_IST. 21205 | Trichioromancluoro. 9.5
50ppb_IST. 24663 | Eiyl ether 974 RT penalty function: RT mismatch penalty:
50ppb_IST. 26828 | Ethene, 1,1dichloro- %64 Trapezoidal Muttiplicative
50ppb_IST. 27934 | Acetone 930
50ppb_IST. 27934 | Hydrogen isocyanate 927 RT range: 5 seC Additive
50ppb_IST. 28410 | Methane, iodo- 932 e BT " &
50ppb_IST. 29071 | Carbon disuffide 971 Penaltyfree RT range: 0 3eC Viax hul penalty:
50ppb_IST. 3.1450 | Al chloride 9.2 Gaussi
aussian
50ppb_IST. 33099 | Methylene chicride 97.1 L & P P - po P p” & P
50ppb_IST 33105 | Methane d, tichloro- 2 Standard deviation: 6 sec Mass-to-Charge (miz)
50ppb_IST. 3.6961 | 2-Propeneritrie 902 D
50ppb_IST. 37030 | Bthylene, 1,2<ichior 935 RT calibration fil
50ppb_IST. 37091 | Bthylene, 1, 2<ichior 973 calibration file:
50ppb_IST. 3.7866 | 2-Ethyhexanal ethyl 859 |
50ppb_IST. 3.7866 | Propane, 2methoxy- 967
50ppb_IST. 43701 | Bthane, 1,1dichloro- 923 | New... | | Choose... |
50ppb_IST. 51307 | Propane, 2 2-dichloro- 830
50ppb_IST. 5.2017 | Bthylene, 1, 2<ichior 916
S0peb_IST.. 5.2019 | Bthene, 1. 1dichioro- %8 | Advanced... | | Apply to All Samples | | Apply to Selected Sample | | Default | | Close |
50pph_IST.. 5.2027 | Cyclobutane, 1.1-dic... 653 XS
50pph_IST.. 5.2960 | 2-Butanons 9308 TCERE T 7T, T L L L L T =T ] F B - o N, = P 5 . o 5
e TV a— Ty oo <nnant
Acauisition Time (min) ‘ | Mass-to-Charge (miz)
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Step 2: Creating a Spectral Library
Analyze a calibration standard with Unknowns Analysis against the NIST library

B Agilent MassHunter Unknowns Analysis - 50ppb.uaf -
File Edit View Analyze Method Report Tools Help
S0 (G 9 ¢ (D Analze All | Al Torget Non-Target [Hit | Non-Hit Manual Components BSS || Best Hit | Blank Subtracted [A_ 0]

-

x| [ch - 1 x
Sample Name File Name Components + TIC Scan 50 ppb_ISTD Spob.D
50ppb_ISTD 5 £ xi0¢ ES
S 24 3
22
2
18 g )2 =
B 2
16 = 135 B
14 S N
2 Elz
1 . 5 HE
E - &
o 58 3
08 g &B: = 2 @
B 528 B o8 _ z [z g
o4 sT15 g % g Z|E ;
02 “"1 ]
n e !
Compaonent RT  »  Compound Name 2000 3,000 4000 5,000 £.000 70 11000 12000 13.000 14000 16,000 76000 17.000
Acquisition Time (mir)
v ey | et
Add/Remove Columns... — 3253883 | [Component RT- 1.2065
_ . 2605485 ||£ x08 29
3 <o [l 2 D luted trum
o Copy s o econvoluted spectru
| [ 4559818 27
Set Best Hits sesze || 3
) - 1342710 24 —
Show Alternate Hits... 1038288 2
[ e | NIST trum
Delete Components/Hits  Del 2 161150 2 SpeC ru
) 1 742685.1 s o
Restore All Components/Hits 7141088 17 = T T T T T T T T T T
16 100 B0 200 0 20 N0 /0 40 40 500 500 600
. wmg 15 Mass-to-Charge (miz)
Set Hits as ISTDs | | 2946703 14 = Scan (1.1796-1.2785 min, 17 scans) 50 ppb_ISTD 5ppb.0
8249389 13 £ x102 0
12 B
845859.1 S 0o
Farmat Column... ] B 0zl
10108950 1
— 08 074
11225873
0e J
s || e Apex spectrum
_GOcEeS o J
819728 o 04 s
8579803 04 03
03
8740596 S 02) .
623502 01 014 ‘ 19
2276101 07 o ¥y T T T T T T T T T T
A e 12 1k 12 1% [} 50 100 B0 200 20 300 /0 40 #5050 50 60
Acauisition Time {min) Mass-to-Charge (miz)
1 U10R | Mathans-d trichlnrm-
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Step 2: Creating a Spectral Library
Analyze a calibration standard with Unknowns Analysis against the NIST library

B Agilent MassHunter Unknowns Analysis - 50ppb.uaf -
File Edit View Analyze Method Report Tools Help

S0 i (B2 9 o (B)Analyze All | Al Target Non-Target [Hit | Non-Hit Manual Components BSS |[Best Hit | Blank Subtracted |«\
-

e | -~ ix
Sample Name File Name Components + TIC Scan 50 ppb_ISTD Spob.D
50ppb_ISTD'5 | 50 ppb_ISTD 5ppb D £ x10¢4 2
3 2 E
2 | Export Compenent Table et
! Export from: 14z g
1 = 495 o
1 {® All components./hits b s | o
Review search results D O Selected components/ts 1
* | Exportto £z £
0 el }
0.
File Name Component RT .« Compound Name e 100 12000 13000 14p00 15000 16000 17000
Acquisition Time (min)
50 ppb_| g Y = 1157766 |lignPea [~ Automatically name compounds for non-hit componerts —
] Add/Remove Columns... T 3853883 | [Compar
50 ppb_IS T ER Prefix:
E Co T ear 2 2z
50 ppb_Ic Rl — [Unknown | Deconvoluted spectrum
4559818 2
: . Set Best Hits weszd ||
) | [ 1342710 2 () Addindex 55
g Show Alternate Hits... 1038288 2
’ : 36269 2 L
T : (@) Add retention time
Delete Components/Hits  Del 2 161150 , N IST SpeCtrum
X [ 7446661 1
Restore All Components/Hits 7141088 1 OK | | Cancel | e e
50 ppb_I§] . WIS 1 Mass-to-Charge (miz)
= Set Hits as I5TDs - 2946703 1 T5ppb D
50 ppb_Ig 8243389 12 £ w102 &0
= Format Column - Ly 11 S oo
50 ppb_I§ = 1010835.0 D; e
T 07
s || O o Apex spectrum
89728 08 0
SR 05 440
8579803 04 0.3
8740596 gi 02 &1
362350.2 01 o1 " 1851 1911
227610.1 o o y 3 T T T | T T T T T T
T 118 12 12 124 126 o 50 100 150 200 250 300 350 400 450 500 550 600
: Acquisition Time (min} Mass-to-Charge (mz)
110K | Methana-d trirhlann-




Step 2: Creating a Spectral Library
Export deconvoluted spectra to the Library Editor and review

B Library Editor - ref_ VOCs libr.reflibraryaml - x
File Edit Tools Help

DEwd| ¥ @9 P X

Compound Table
Compound ID Compound Name CASH Fomula Molecuar Weight ~ Retention Time  Retertion Index
3| Methane. bromo- 74839 CH3Br 93.942 17522
4| Ethyl Chloride: 75002 c2Hsa 64008 1.8575 4450000
» 5| Trichloromanofiucromethane 75694 casF 135.905 21205
8| Ethyl ether 80257 C2H100 74073 24883 4950000
7| Ethene, 1, 1ichloro- 75354 coH202 95953 26328 540.0000
8| Acetone 67841 C3H80 58.042 27934 4550000
9| Methane. iodo- 74884 CcH3I 141928 28410
10 | Carbon disuffide 75150 cs2 75.944 29071
11 | Ayl chiorde 107051 C3H5a 76.008 31450
12 | Methylene chioride 75092 cHaz 83953 33099
13 | Acnlenitie 107131 C3HIN 53.027 3691
14 | Ethylene, 1.2<ichloro-, trans- 156-60-5 caHc2 95953 37091
15 | Methyl tert-buyl ether 1634-044 C5H120 88.089 378656
16 | Ethane, 1,1-dichioro- 5343 caH4c2 97.969 4369
17 | Propane, 2 2dichloro- 504207 C3HeCI2 111.985 51912
18 | Ethylene, 1.2ichloro-, cis- 156592 coH2a2 95953 52017
13 | 2Butanone 78933 C2HD 72058 52980
20| Propaneritiie 107120 C3H5N 55.042 53463
21 2-Fropenoic acid, methyl ester 56333 C2HB02 26037 54245
22| Methane: 74575 CH2BCI 127.903 55029
Spectrum View
© Max. # of panes: 2
|eQuadrupole + Scan Tri (7569.4)
1
"ml_ 101.0
0954
094
0854
084
075
07
065
084
055
054
0454
04]
0354
03
0254
02
0154 &0
0.1 470
0.05 350 220
o 1l || | ) 1 T 155.0 181.0 2130

10 20 30 4 5 60 70 8 S0 100 110 130 130 10 150 160 170 180 190 200 210 200 230 240 250 260 270 280 250 300 310 330 330 390 350 380 370 380 350 400 410 420 430 440 450 460 470 420 430 500 510 520 530 540 550 BEO 570 580 530 600 610
Displayed Compounds: 83 | Total Compounds: 83 | Spectra: 83
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Step 3: Creating Quantitative Analysis Method
New method from acquired scan data with library search

Agilent MassHunter Quantitative Analysis (for GCMS and LCMS) - Purge&Trap Cal_try 2_01-24-2019 - App MNote_Corrected_Cal_try -2_ADDED more QUAL IONS_P-T_8860-01-24-2019.batch.bin
File Edit View Analyze | Method | Update Library Report Tools Help

| MNew 4 | New Method from Acquired SIM Data...
Open * Mew Method from Acquired Scan Data...
Append ’ | MNew Method from Acquired Scan Data with Library Search... | Ethene, 1,1-dichloro- - ISTD: Benzene, fluoro- ‘ 1H ‘ R %] ‘ L A =

& Edit F10 New Method from Acquired Chromategraphic Data... Ethene, 1,1-dichl.. |Qualifier (96.0) Re..|Qualifier (98.0) Re..|Qualifier (63.0) Re..| Benzene, fluore- (ISTD)... |Qualifier (77.0) Re..

B Validate Mew Method using Manual Setup Area | Accuracy | Ratio Ml Ratio M Ratio M RT Resp. Ratio Ml

. 582 3] [ O 26 ] 6613 628 18]

By Save New method from library - GC... = ————— — —— — —— — o 16 O
Save As.. bewmethod fiomiibrantlics || Mew Method from Acquired Scan Data with Library Search x |8 O
Method Report New Method from CEF file... I 20 O

Library Method: 17l L

Ed Exit F11 ippb_comected.D | Cal 10 1/25/2019 925 AM 10.0000] 1 ) 1.6 ]

ippb.D Cal 25 112472019 8:47 PM 25.0000| 2 |\andn’ano\Documerrts\2ﬂ'lH Wolatiles_Purged Trap*P&T LA lib method m 1.8 L
Method Setup Tasks * lppb.D Cal 50 172412019 9:16 PM 50.0000[ 5 18 ]
Manual Setup Tasks 3 Choose... New... Edit...
Sample Path:
|urgeaTrap Chl_try 2_01-24-2019\50 ppb_ISTD Sppb.D| | Browse...
Mumber of Qualifiers to add:
3 S
Cancel
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Step 3: Creating Quantitative Analysis Method
Define ISTD and surrogates

Agilent MassHunter Quantitative Analysis (for GCMS and LCMS) - [Mew Method]
File Edit View Analyze Method Update Library Report Tocls Help
Q& H | =] |E§ Analyze Batch ~ @ Layout: E E E E Restore Default Layout

Method Tasks ~ X |Method Table
New [ Open Method ; Time Segment: 4= <All» - = | Compound: [#] Benzene fluoro- v [®] | Reset Table View
Workflow Quantifier
Method Setup Tasks MName RT £2 Scan Type Match Factor
Compound Setup 1-Propene, 1,1-dichlore- 6.038 | Scan Target 100.0
Benzens 6.274| Scan Target 99.9
/T{ Retention Time Setup Ethane, 1,2-dichloro- 6.308 | Scan Target 99.5
@ ISTD Setup -1 | Benzene, flucro- 6.614 | Scan Target w 100.0
N X Trichloroethylene 7.023| Scan Target 100.0
*Z Cancentration Setup [ Fropane, 1.2-dichloro- 7261| Sean D 1000
F Qualifier Setup [ Methane, dibrome- 7.378 Scan sumogdte, 1000
37 Calibration Curve Setup Methyl methacrylate 7.453 | Scan TEgET B 100.0
Methane, b dichl 7568 | Scan Target 89.2
& Globals Setup Propane, 2-nitro- 7.820| Scan Target 9.5
| save / Exit 1-Propene, 1,3-dichlore-, cis- 8.044| Scan Target 100.0
2 2-Dimethoxybutane 2.105| Scan Target 99
@ alidate Methyl Iscbutyl Ketone 8.237 | Scan Target 99.7
. Toluene 8.380| Scan Target 100.0
Fg Save 1-Propene, 1,3-dichlore-, trans- 8619 Scan Target 100.0
Save As.. Methacrylic acid, ethyl ester 8748 | Scan Target 100.0
Ethane, 1,1, 2-trichlore- 8.7597 | Scan Target 99.8
E3 Exit Tetrachloroethylene 85933 Scan Target 99.9
Manual Setup Tasks Propane, 1,3-dichloro- 8961 Scan Target 95.8
2-H 5082 | Scan Target 996
Outlier Setup Tasks [ [Methane, dit hl 3181 Sean Target 996
Advanced Tasks Ethane, 1.2-dibromo- 5.284| Scan Target M7
Benzene, chlore- 5787 | Scan Target 100.0
Ethane, 1,1,1,2-tetrachlorc- 9.875| Scan Target 59.1
Ethy 9.909 | Scan Target 100.0
m+p-Xylene 10.028| Scan Target 100.0
o-Xylene 10.418| Scan Target 100.0
Styrene 10.431| Scan Target 100.0
Methane, tribrome- 10.600( Scan Target 100.0
Eenzene, (1-methylethyl)- 10.791| Scan Target 100.0
p-B fl L 10.933| Scan Target 100.0
Benzene, bromo- 11.074| Scan Target 100.0
Ethane. 1.1.2 2-tetrachloro- 11.083| Scan Target 100.0
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Step 3: Creating Quantitative Analysis Method
Add target deconvolution (optionally)

Agilent MassHunter Quantitative Analysis (for GCMS and LCMS) - Method - < C\Users\andriano\Documentsi2019 Volatiles_Purge&Trap\Purge&Trap Cal_try 2_01-24-201%

File Edit View Analyze Method Update Library Report Tools Help

= | | Ea | = AnalyzeBatch ~| @ Layout: H B E Restore Default Layout
Method Tasks » X |Method Table
| New / Open Method | Target Deconvolution Setup X
| Workflow | Reference Library: 1
[ Target Deconvolution Setup ] | Setup Reference Library.... 1
Sereening - GC Library Method: 1
Screening - LC . . -
C:\Users\andriano\Documents\ 2019 Volatiles_Purge&Trap\P&T UA lib method.uamethod.xml
Method Tasks 3
| Zeily | Edit... MNew... Choose... §
Compound Setup
i . Spectrum Setup:
jﬁ Retention Time Setup . )
Deconveluted scan as Spectrum Extraction Override
22 ISTD Setup Show reference spectrum
2% Concentration Setup Show override spectrum
F Qualifier Setup Show match scores
&7 Calibration Curve Setup QOutlier Setup:
Library Match Scora Minimum
5 Globals Setup
&0
| save / Exit
Min. Percent Purity
ﬁ Validate
&0
By Save Alternative Peak Criteria |
Save As.. Deconvoluted Library Match Score - 7
Ed Exit '
OK Cancel
| Manual Setup Tasks L L
Outlier Setup Tasks R B | Enn an ol annl
Ad 1 Tasks Compound Information
BN | - 1 [l B e m— I
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Step 3: Creating Quantitative Analysis Method
Create calibration levels from the analyzed calibration standards

Sample

Mame Data File
blank_ISTOD 5 ppb blank_ISTD Sppb.D
-5 ppb_ISTD G ppb | 0-5 ppb_ISTD Sppb.0
0-25 ppb_ISTD &S ppb | 0-25 ppb_|STD Sppb.D
1 ppb_ISTD 5 pph 1 ppb_ISTD 5ppb.D
5 ppb_ISTD 5 pph 5 ppb_ISTOD 5ppb.0
10 ppb_ISTD 5 ppb 10 ppb_I1STD Sppt.D
25 ppb_ISTD 5 ppb 25 ppb_ISTD Bppb.0
50 ppb_ISTD & ppb 50 ppb_ISTD Sppb.D
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Step 3: Creating Quantitative Analysis Method
Create calibration levels from the analyzed calibration standards

Agilent MassHunter Quantitative Analysis (for GCMS and LCMS) - Method - <C\Users\andriano\Documents'201% Volatiles_Purge&Trap'\Purge8Trap Cal_try 2_01-24-2019QuantRs

: File Edit View Analyze | Method | Update Library Report Tools Help

pe

New b Layout: f EH EH E Restore Default Layout
Mame Data|  open v « % Method Table
| | en 3 E ime Segment: <All> A ompound: ichlercdiflucr.., = Reset Table
blank_ISTD 5 ppb blank_ISTD 5ppk Append o Time Seg 4 <Al = | Compound: [#] Dichloradifl
0-5ppb_ISTD 5ppb | 0-5ppb_ISTD 5p| & eqit F10 Sample
0-25 ppb_|STD R ppb 0-25 ppb_|STD L @ Validate Name Data File Type Level Acg. Method File |
1ppb_ISTO 5p. | 1 pob_ISTD 5pp.. | Cal 1 BFB_AS RTL u. |12
1 ppb_ISTD 5 pph 1 ppb_ISTD Sppb By Save l
' Quantifier
5 ppb_ISTD 5 pph & ppb_ISTOD 5ppk Save Ae.. — = p— - I
10 ppb_ISTD 5 ppb 10 ppb_ISTD Spp Method Report... SN Dichiorodifiuora.. 1| Scan Target Linear
a5 b ISTD & b Pl b ISTD & _ Chloromethane 1| Scan Target Linear
PRO_ PP PRO_ PR Ed it F11 Ethene, chloro- 1| Secan Target Linear
50 ppb_ISTD 5 ppb 50 ppb_ISTD E'PF Method Setup Tasks N Methane, bromao- 1| Sean Target Linsar
Ethyl Chloride 1| Scan Target Linear
Manual Setup Tasks L4 -{ [ Trichloromonoflu.. 1| Sean Target Linear
Outlier Setup Tasks b Ethyl ether 1| Scan Target Linear
Ethene, 1.1-dichl.. 1| Scan Target Linear
Al il T d Acetone 1| Scan Target Linear
Swap Qualifier With Quantifier +|__| Methane. ioda- 1] Sean Target Quadratic
- . Carbon disulfide 1| Sean Target Linsar
Generate Qualifiers from Library - GC ... Allyl chioride 1 Sean Target Linear
Generate Qualifiers from Library - LC... Methylene chlori.. 1| Scan Target Linear
. . Acrylonitrile 1| Scan Target Linear
R T (S Ethylene, 1.2-dic. 7] Scan Target Linear
Averaae Calibration Replicates.., Methyl tert-butyl . 1| Sean Target Linear
|| Create Levels from Calibration Samples ” Ethane, 1.1—d|§hl... 1] Sean Target L?near
Propane, 2,2-dic... 1| Secan Target Linsar
Import Calibration Levels from File.. Ethylene, 1.2-dic... 1| Sean Target Linear
Wanua'lSetup Tasks 2-Butancne 1| Scan Target Lingar
| Outlier Setup Tasks | Propanenitrile 1| Scan Target Linear
| Ad i Tasks | Compound Information
B | - e = =T . |
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Step 3: Creating Quantitative Analysis Method
Create calibration levels from the analyzed calibration standards

Quantifier
MName TS5 Scan Type MZ RT pl
=80 Ethene. 1.1-dichl..
Gualifier
MZ Rel. Resp. Incertainty
960 €63 100.0
580 413 100.0
630 326 100.0
Calibration
Level Conz. - Fesponse
0.25 0.2500 2256
05 0.5000 5760
1 1.0000 11233
L] 50000 B4171
10 10.0000 103157
25 25.0000 262043
R0 50,0000 5185953
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ICAL Review in MassHunter Quantitative Analysis 10.1

™ Agilent MassHunter Quantitative Analysis (for GCMS and LCMS) - Purge&Trap Cal_try 2_01-24-2019 - App Note_Corrected_Cal_try -2_ADDED more QUAL IONS_P-T_8860-01-24-2019.batch.bin - X
i File Edit View Analyze Method Update Library Report Tools Help
(== | ‘ B3 ‘EE AnalyzeBatch ~| @  Layout FF B3 BB [ [A Restore Default Layout
Batch Table - x
5 ppb_ISTD'S ppb - g ‘ Sample Type: <All> = | Compound: [@] Ethene, 1,1-dichloro- v [=] ISTD: Benzene, fluoro- ‘
Sample Ethene. 1..| Ethene, 1.1-dichl.. (Qualifier (36...| Qualifie.. | Qualifie.. | Benzene. fluore- (ISTD)... |Qualifier (77.0) Re..|
[GHE Name Datz File Type | Llevel /|  Acg Date-Time |Exp. Conc. Accuracy|Ratio] MI | Ratio| MI|Ratio| MI| RT Resp. Ratio] Ml
blank_ISTD 5 ppb blank_|STD 5ppb.D Blank 1/24/2015 5:50 PM 403 [ O] s26|]J] s613 208223 18 ]
0-5ppb_ISTD Sppb | 0-5ppb_ISTD Sppb.0 Cal 05 17242018 £:43 FM 05000 1077] 572] [ | 274|J] 27.5|0J] e613 205629 16 O
0-25 ppb_ISTD 5ppb | 0-25 ppb_ISTD Sppb.D Cal 0.25 1/24/2018 6:20 PM 0.2500| 87| &3] OJ 7.9|] 523|00J 205977 18 O
1ppb_ISTD 5 ppb 1ppb_ISTD 5ppb.D Cal 1 1/25/2015 8:56 AM 1.0000)| 107.0| 707 2 204995| 2.
10 ppb_ISTD Sppb | 10 ppb_ISTD Sppb.D 10 11252013 5.25 AM g
25ppb_ISTD Sppb__| 25 ppb_ISTD Sppb.D Cal F /2472013 847 PM 25.0000 O 6|0
50 ppb_ISTD 5ppb__| 50 ppb_ISTD Sppb.D Cal 50 /2472013 16 FM 50.0000 O 26|l L b M a-t h -Sﬂﬂ _EE 4
X C re
I_ e
EE‘E'EW ﬁ‘-‘-éiﬂ\|ﬂﬂﬁflﬁ.& o A lz‘« £ 7@ [ Type Linear ~ Origin: Ignore vWeight:1fxv‘|5‘[D
+E\C(61 0) Scan 5 ppb_ISTD 5ppb.D £10.960,980 630 opb_ISTO{Sppb D Ethene, 1.1-dichloro- - 7 Levels. 7 Levels Used, 7 Paints., 7 Points Used, 0QCs
2«0 2684 min. 2 %10% | Ratio=617 (93.1%) Lib Match Score=26.4 w27y =0050426"x +B.50B430E-004
5 254 5 25 g R°2 - 093964253
8 8 &0 £ 264 TypedLinear. Origin:lgnore. \Weight:1ix
244 24 § 55| Avo RFRSD=7262006
234 23
2.2 224 D I d
2] 2] econvolute
24 2 96.0
spectrum
1.84 1.8
174 174 184
184 164 174
154 154 16
1.44 1.44 154
134 134 70 1.4
1.2 12 e ¥ }} ‘L 1.3
720 ]
114 L o 12
14 14 114
05 1
oed 5 034
0.8
Library o
06 -mmmmmmmmmmmmmmee 1
06
spectrum
ifi lifi Calibrati
tifier alifiers 0] alipration curve
024
014
o]
0.1 &0 0.1
02 11 CWserstandri 2019 Volatiles_Purge&TrapVOCs_rev 02
T T T T T T T T T T T T T T T T T E-Y T T T T
25 255 26 265 27 275 28 285 25 25 26 285 27 275 28 28 50 100 150 200 250 300 ) N 0 5 Y % BN Y 5o 5 0
Acquisition Time (min) Acquisition Time (min) Mass-to-Charge (miz) Concentration (ugil)

Processed  5ppb_ISTD5ppb  Ethene, 1.1-dichloro- 8 Samples (8 total)  AGILENTIsndriano
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Initial Calibration (ICAL)
0.25-50 ug/L for 68 compounds (85%)

0.50-50 ug/L for 74 compounds (93%)

79 compounds out of 80 met the EPA criteria of less than 20% RSD with linear calibration
A quadratic fit with R? of 0.9963 was used for iodomethane

The %RSDs for the internal standard and surrogate compounds introduced by the AQUATek
LVA were <5% RSD

Table 4. ICAL for Method 524.2 From 0.25 to 50 pg/L.

025pg/L| 05pg/l | Tpg/l | Spol | 10pglL | 25pg/l | 50pg/L

Compound RT(min) | RRF RRF RRF RRF RRF RRF RRF | AvgRRF | %RSD
Fluorobenzene (lSTD) 6.613 ISTD ISTD ISTD ISTD ISTD ISTD ISTD 1.000 0.6
Dichlorediflusromethane 1.207 0.087 0150 0178 0136 0157 0153 0153 0145 19.6
Chloromethane 1.362 0.148 0178 0143 0159 0170 0162 0161 0160 73
Chloroethene 1.452 0.244 018z 021z 0.180 0191 0,133 0134 0,196 120
Bromomethane 1.752 0149 0145 o11e 0117 0132 128
E‘Ij'l‘yl Chloride 1.858 0.066 0118 0104 0099 0115 0113 o1z 0104 172
Trichloromonofluoromethane 2120 0.299 0.353 0.342 0.337 0.334 0.337 0.336 0.334 5.0
Eﬂ'l‘_lﬂ Ether 2. 466 0.062 0.096 [ R ] 0.099 0103 0103 0106 0.098 174
‘I,‘I-Did'lloroethene 2.683 0.223 0.280 0.274 0.262 0.252 0.253 0.250 0.257 73
Acetone 2793 o021 0.022 0.020 0.020 0.021 51
lodomethane 284 0186 0160 0177 o7 0.209 0273 0.297 0211 09963
Carbon Disulfide 2.907 0.603 053 0516 0477 0439 0.433 0.43% 0.510 B3
A]|3l‘| Chloride 3.145 0.074 0.089 0.071 0091 0099 0.089 0.089 0.086 11.8
Metl'lylene Chloride 3310 0225 0.1az 0178 0179 0174 017 017 0,133 10.3
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Meth Od DeteCt|On L| m |ts (M D LS) 1.2 Method detection limits (MDLs) (3) are compound, instrument and especially matrix
dependent and vary from approximately 0.02 to 1.6 dg/L.
<0.10 pg/L for 58 compounds (73%)

<0.15 pg/L for 66 compounds (83%)

8 trials at 0.25 pg/L for 66 compounds

For the compounds with higher reporting limits — 8 trials at 0.5 and 1 ug/L
MDL =8 x1 1 _.pnaceg = S*x2.998

Table 5. Calculated MDLs for VOCs.

M D LS | n pg |€V€| Calculated Concentration in the Sample (ug/L) Average
RT Spike concentration

Compound (min) | (pg/L) | Samp. 1 | Samp. 2 | Samp. 3 | Samp. 4 | Samp. 5 | Samp. 6 | Samp. 7 | Samp. 8 (pa/L) SD MDL
Fluorobenzene (ISTD) 6.613 500 5.00 5.00 5.00 5.00 5.00 5.00 5.00 500 5.00 N/A N/A
Dichlorodifluoromethane 1.207 025 023 0.24 0.24 0.24 0.26 022 0.24 023 0.24 0.010| 0.031
Chloromethane 1.362 025 0.26 0.26 0.25 0.24 0.23 0.20 0.25 026 0.26 0.017 | 0.052
Chloroethene 1462 025 017 017 014 014 018 015 016 019 016 0017 | 0051
Bromomethane 1.752 1.00 0.88 1.03 0.90 091 0.78 0.74 0.75 0.97 0.87 0106 | 0.316
Ethyl Chloride 1.858 025 0.36 0.34 0.29 035 0.29 0.38 0.37 037 0.34 0.035 | 0.103
Trichloromonofluoromethane 2120 0.25 0.25 0.24 0.18 0.23 0.18 0.26 0.20 0.21 0.22 0.030 | 0.091
Ethyl Ether 2.466 025 0.28 0.21 0.29 027 0.33 023 0.27 030 0.27 0038 0.114
1,1-Dichloroethene 2.683 025 0.24 0.24 0.27 023 0.24 0.21 0.24 025 0.24 0.019 || 0.057
Acetone 2793 1.00 1.04 1.21 151 133 137 125 1.03 1.08 123 0173 | 0518
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MDLs for Gases

MDL =s x 1, _ =5 x 2.998

1,1 — alpha = 99)

Table 5. Calculated MDLs for VOCs.

Average
RT concentration
Compound (min) (pa/L) SD MDL
1 Dichlorodifluoromethane 1.207 0.24 0.010 | 0.031
] Chloromethane 1.362 0.26 0.017 | 0.052
\ \
Chloroethene 1.462 0.16 0.017 | 0.051
3 15 2
Bromomethane 1.752 0.87 0.106 | 0316 . ey . .
: Acquisition Time (min)
5 Ethyl Chloride 1.858 0.34 0.035 | 0103
(5] Trichloromonofluoromethane 2120 0.22 0.030 | 0.091
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US EPA Method 524.2: Real World Samples

Tested tap water sample from Eastern Pennsylvania: MassHunter Quantitative Analysis

[ Agilent MassHunter Quantitative Analysis (for GCMS and LCMS) - PurgeftTrap Cal_try 2_01-24-2012 - App Note_Corrected_Cal_try -2_ADDED more QUAL IONS_P-T_8260-01-24-2019.batch.bin - X
File Edit View Analyze Methed Update Library Report Teols Help

D& H ‘ Ha | CF anahzeBaich - @ - Layour BR B B B Restore Default Layout
Batch Table - x
© Sample: ] AngieSTD 5 ppb - g ‘ Sample Type: <All> ~ | Compound: [@] Trichloromonoflucrometha... + [E] ISTD: Benzene, flucro- | EE] ‘
Compound Methed Anaie ISTD5 pob ISTD Method | ISTD Resuke [ISTD Qu @
( Hame \ RT | Avg RFRSD oF CF Limit Low | CF Limit High CFR2 RT L""g’;':""“ % | Final Cone
10.833| 3804672 Linear s 5 10837 $7.8
5640 11.009032 [ Linear 025 50| 0.99988553| 5643 948 L
Methane. 7568 8677784 | Linear 025 50| 099912669 7.572 939 en I Ie Co | poun S So e
Methane, §181| 3455792 | Lingar 035 50] 099821043 8.184 525
8933 11.312118 [ Linear 025 50| 0.99408194| 8931 813 .
e | s umies e et ¥ by the library match score
[1 | Methane, wbromo- 13.382843 | Linear ¥ 095747635
[N Carbon disufide 8527730 039990765 O O (] Benzene, fluoro- | 6613| 201104 O
Methane. rodo- 25621275 | Quadmiic 50| 093625689 HE Benzene. fluoro- | 6.613| 201104
22D, 15.994645 | Linear 1 50| 0.98890401| 8.107 445 04483 | 107_| ][ 34.1|] [ Benzene, fluoro- | 6.613| 201104| 24[[]
Fanrans 12 dtrimathul. 4 A58 Linaar 025 501 0 9991045 11754 442 000961 160 Fenzens flinm. | A A1 201104] 24
Sample Information - X
lz‘ e ‘ @ @ ‘ ’%e| MS: All v Signal: <Nones v‘ Max # of panes: 2 i el
+ TIC Scan Angie_ISTD 5 ppb.D (Angie_ISTD & ppb)
2 x5 x102
s . .
3 23 Trichloromofluoromethane Total ion chromatogram (TIC) -
175 '
1
is - component e
135
1 06
075 0.4
05 JL_A 02
035 T T T T T T T T T T T U T 1 T T T T T T T T T T T T T T 0
15 2 25 3 35 4 45 5 55 € 65 7 75 g 85 9 95 10 105 1 15 12 125 13 135 ) 145 15 155 18 165 17 175
pound Information ~ X [Calibration Curve
EH:&I Eﬂ|EIEI‘AﬁJJ1§‘.L im|£ﬂﬁAﬁA £ 4 Ea: (@] @] | Type Linear + Origin: Ignore vWeighl‘1/xv‘|5‘[D
+ EIC (101.0) Scan Angie_ISTD 5 ppb D 1010, 1030 +Deconvoluted Scan (2.126 min) Angie_ISTD 5 ppb.D. Trichloromonsfluoromethane - 7 Levels. 7 Levels Used, 7 Points, 7 Points Used, 0 QCs
2 %102 2125 min. 2 %102 Ratio =59.6 (335 % & y1p3-{Lib Match Score=628 g 35y =0087277 " - 4378236E-004
g 17 3 17 * ‘ ! H 101.0 9 344 R2=099994425
3 8 M 3 & 3 Typelinear Origingnore. Weight 1ix
18 18 g Avg RF RSD =5 004247
15 15 084 < N
14 14 g 2%
13 13 059 2 264
12 12 044 < 24
11 11 229
1 B T, 024 g 2
058 08 o sl 1.8
08 08 N 810 16
07 07 -0.24 8.0 144
0§ 06 124
05 05 044 14
04 04 | 02
03 03 & 064
02 02 -0.84
044
0.1 01 021
[} [} "' 1010 o
k 01 01 _1zc Documents\2018 Volatiles_Purge8TrapOCs_rev3 024
T T T T T T T T T T T T T T T T T T . T T T T T T T T T
T T T T T T T T T T T
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US EPA Method 524.2: Real World Samples

Tested tap water sample from Eastern Pennsylvania: MassHunter Quantitative Analysis

[ Agilent MassHunter Quantitative Analysis (for GCMS and LCMS) - PurgeftTrap Cal_try 2_01-24-2012 - App Note_Corrected_Cal_try -2_ADDED more QUAL IONS_P-T_8260-01-24-2019.batch.bin -

X
File Edit View Analyze Methed Update Library Report Teols Help
(B =~ | ‘ 3 | C= Analyze Batch - Restore Default Layout
Batch Table - x
Sample: [&] Angie_ISTD 5 ppb - g ‘ Sample Type: <All> ~ | Compound: [@] Trichloromonoflucrometha... + [E] ISTD: Benzene, flucro- | EE] ‘
Compound Method Angie_ISTD 5 ppb ‘Qualﬂer— Qualifier_. | Qualifier—.|  ISTD Mathod ISTD Resuks  |ISTD Qu-. ~
Name RT Avg. RF RSD CcF 'CF Limit Low | CF Limit High CFR2 RT Llhlgr;’h:mh ] Final Conc. | Fatio | MI | Ratio | MI | Ratio | MI Name RT Resp. | Ratio | MI
| 10933 3.804672 [ Linear 3 5 10.937 978 8.0/ 108 |[1] 57.3|(| Benzene, fluore- | 6.613| 201104] 24|[]
[l 5640| 11.009092 | Linear 0.25 50| 099988553| 58643 948 7.1458] | — - - |
| & | Methane. bromodichloro- 7568 86877784 [Linear 025 50| 059912669 | 7.572 939 51487
|8 [ Methane, dibromochioro- 8.181 3455792 [ Linear 0.25 50| 0.99921043| 9.184 928 44589 |
| 8933 11.312118 [ Linear 025 50| 0.99408194| 8931 813, 03677 | |
1.2-Dichlorobenzene-D4 12 452 3686076 [ Linear 5 5 12454 868 1 L
| §_[ Methane. ibromo. 10.600 13.262848 | Linear 0.25 50| 0.99747685 | 10.601 75.2) 12634
[ NEEPE 2120 ‘ - 093934425 :
Carbon disuffide 2907 8527730 [ Linear 025 50| 059990765 | 2908 601 00196 Benzene, fluoro. 6613| 201104
_rMe(hane_ wodo- 2841 25621278 | Quadratic 025 50| 089625888 | 2855 511 ‘ 01876] 548 Benzene. fluors- | §613| 201104
| 2,2-Di 8.105 16.994645 | Linear 1 50| 0.98890401| 8107 445 ‘ 04489 | 107_|[] 341|] [1] Benzene, fluoro- | 6.613] 201104 |
| Banzans 12 dtrimathd. 11 742 4 A55 Linaar 025 501 0 9991045 11754 44| 000961 160 Fenzens flinm. | A A1 01104 4 hd
‘Sample Information - x
lz‘ e ‘ @ @ ‘ %96| MsS: Al v Signal: <Nones Max # of panes: 2
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g .
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US EPA Method 524.2: Real World Samples

Tested tap water sample from Eastern Pennsylvania: MassHunter Unknowns Analysis

VOCs found:

Component BT Compound Name Match Factor Best Hi Formuia Library RT Detta RT
[- 2.1257 | Trichloromaonoflucromethane 7.8 CCI3F 21205 0.0062 ]

SURR 5.6403 | Trichloromethane 95.2 CHCI3 56336 £.0007

124527 | e [EEer 975 CEHSF 66141 00011

7.5693 | Methane, bremodichlono- 95.3 CHErCI2 75681 00012

ISTD SURR 8.9355 | Tetmchloroethylens 9.9 cxi4 85325 £0.0029
6.6152 10.9340 9.1814 | Methane, dibromachlono- 943 CHEr201 91810 0.0004
10.6010 | Methane, tribroma- 5.5 CHEr3 10.5936 00014

10,940 | p-Bomofluorobenzene 3.3 CEH4EF 103330 0.0010

12.4527 1,2 Dichiorobenzene-D4 7.0 CeD4c2 124523 0.0004

\ TIC
7.5693

I Ll
8 9 10 M 12 13 14 15 16 17
Acquisition time (min)

August 10, 2021
DE44392.4102199074

Agilent




Trichloromonofluoromethane Found in a Tap Water Sample from
Eastern Pennsylvania: Review in Unknowns Analysis

Trichloromonofluoromethane %102 Component RT: 2.1257 Trichloromonofluocromethane
10l 101.0 LMS 71.8

Component RT: 2.1257 '
. 0.5 Deconvoluted spectrum
- = Component @ 65.0 134.0
J —101.0 E ¢ . . .
i — 1030 3 470 ggo 119.0 1550 1810 2130 269.0 3130
. — 55.0 0.5+
] 1340 A Library spectrum
1 — 1290 101.0
- 20 60~ 80 189 1209402160 180 200 220 240 260 280 300
4 Mass-to-charge (m/z)
] 0 a0
T 0.9
1 0.8
1 L 07
7 £ 0.6
. 3 05
1 0.4
. 0.3
. 0.2- 550 Apex spectrum
’ I I | 1 L 1050

210 215 220 40 60 80 1 120%%40%& 160 180 200 220 240 260 280 300

Acquisition time (min) Mass-tocharge (m/z)
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Trichloromonofluoromethane Found in a Tap Water Sample from

Eastern Pennsylvania: Revi

ew in Unknowns Analysis

Trichloromonoflucromethane %102 Component RT: 2.1257 Trichloromonofluoromethane
10 101.0 LMS 71.8
Component RT: 2.1257 '
. 0.5 Deconvoluted spectrum
- = Component @ 65.0 134.0
- —101.0 E ¢ S . .
—_— 1030 o 470 ge0 119.0 155.0 181.0 2130 269.0 3130
1 — 65.0 0.5
] 1340 A Library spectrum
7 —129.0 1010

Component RT Compound MName

Match Factor Best Hi Formula library RT Defta RT

21257 |Tﬁd1lumnnnﬂummethane

0.74
0.64
&8 0.54
0.44
0.34
0.2
0.1

unts

| T8 M |codF | 21205|  0.0052

Apex spectrum

| | | 0
2.10 215 220

Acquisition time (min)
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US EPA Method 524.2: Real World Samples

VOCs found in a tap water sample from four sources in Pennsylvania

Concentration (ug/L)

RT Southern Eastern Southeastern City of

Compound (min) Pennsylvania | Pennsylvania | Pennsylavania | Philadelphia
Trichloromonofluoromethane 2120 0.30
Trichloromethane (Chloroform) 2.640 1.05 715 12.56 14.06
Bromodichloromethane 7.568 515 4.81 5.77
Toluene 8.380 0.29
Tetrachloroethylene 8.933 0.36
Dibromochloromethane 9.181 4.49 1.03 1.44
Tribromomethane 10.600 1.26
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Summary

The software tools offer simple and rapid means to streamline quantitation method development, data
processing, and reporting for the EPA 524.2 Method via:

 Built-in software tools for BFB tune check evaluation

» Creating user library of VOCs with deconvoluted spectra and retention times

« Creating a quantitation method from the user spectral library

» Analysis of the real-world samples using spectral deconvolution

ICAL was performed over the range of 0.25 to 50 ug/L

Several VOCs were identified and quantified in real world tap water samples at concentrations

varying over the range of 0.3 to 14.1 ug/ L, in many cases much lower than current EPA 524.2 MCLs
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EPA Method 524.2 with Agilent 8860/59778B

Application Note - ?:::" ' AgiIEI'II

Application note 5994-0833EN Environmental R

« Demonstrated applicability of an Agilent
8860/5977B GC/MSD system coupled with
a Teledyne Tekmar Lumin purge and trap US EPA Method 524.2: Successful

(P&T) concentrator, and an AQUATek LVA Measurement of Purgeable Organic
(liquid vial autosampler) Compounds in Drinking Water by

Agilent 8860/5977B GC/MSD
« ICAL range 0.25-50 pg/L

« MDLs in ppt levels Authors Abstract

Bruce 0. Quimby and
Anastasia A Andrianova An Agilent B860/5977E GC/MSD systemn coupled with 2 Teledyne Tekmar Lumin
purge and trap [P&T) concentrator and an A0UATek liguid vial autosampler (LWA)

 Deconvoluted spectra for compound pert Tectnologes e was succeseuly usefor the anlyss of vlatleorgani compound (O0s) o the
identification T2 T syt V00 s o e s st ey

used arcund the world as part of insuring the safety of potable water supplies.

« Several VOCs were identified and
quantified in real-world drinking water
samples
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Thank you!
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