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Trace Atmospheric Gas Analyzer (TAGA) Mobile Laboratories



TAGA MOBILE LABORATORY’S MASS SPECTROMETER/MASS SPECTROMETER
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BioMultiview 1.3 Tuesday, March 13, 2018 4:46 PM page 1 of 1
Info for pane 1: 64MSMS00577

Period 1, Expt. 1; Dwell: 100.0 ms; Pause: 5.0 ms

Acq. Time: Wed, Feb 28, 2018 at 8:32:12 PM; Exp. Comment: nalyst: BPK

XIC of +MRM (& pairs): for 132.0 / 97.0 amu from 64MSMS00577 2.10e3 cps
2000 0

1500 4

10004

Intensity, cps

5001

Mmoo SO0 OO0 e SOOO L S000 60,00, 50,00 4000 5000
T T
1I] 20 30
Time, min

XIC of +MRM (6 pairs): for 130.0 / 95.0 amu from 64MSMS00577 481e3 cps
4810.00 43

4000 3630.00 3520.00

3000 2860.00 *
2000 ‘
10004 |
p4000 i .

T T T
10 20 30

Time, min
XIC of +MRM (& pairs): for 132.0/ 95.0 amu from 64MSMS00577 1.88e3 cps
18

w
=
[&]
z
w
c
E

1610.00

15004 1450.00

1110.00 1070.00 1130.00
1000+
550.00
|
T T
10 20

Intensity, cps

T
30
Time, min

Parent/Daughter lon Profile for Trichloroethene




TAGA MOBILE LABORATORY’S LOOP-INJECTION
GAS CHOMATOGRAPH/MASS SPECTROMETER



Loop Injector with the GC/MS



10-Port Valve Load Position 10-Port Valve Injecton Position

(flow in direction of arrow) (flow in direction of arrow)
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10-Port Gas Valve Sample Introduction System For The GC/MS




TAGA MOBILE LABORATORY’S INSTRUMENTATION TO SUPPORT
EMERGENCY RESPONSES
THROUGHOUT THE UNITED STATES OF AMERICA
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http://www.epaosc.net/image_zoom.asp?counter=21464
http://www.epaosc.net/sites/1785/files/plantfire22124.jpg

TAGA MOBILE LABORATORY’S INSTRUMENTATION TO RESOLVE VAPOR
INTRUSION ISSUES
THROUGHOUT THE UNITED STATES OF AMERICA



MASS SPECTROMETER/MASS SPECTROMETER MONITORING



Monitoring For Subsurface Intrusion Source

TCE Site
Region 2
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Trichloroethene (HP1003)
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LOOP-INJECTION GAS CHROMATOGRAPH/MASS SPECTROMETER ANALYSIS



TCE Concentrationsin Tedlar Bags vs Summa Canisters
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TOXIC URBAN AIR MONITORING
LOUISIANAAND TEXAS
2005 - 2006
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Ambient Air Monitoring along the Houston Ship Channel
Houston, TX - 2006



Concentration Levels
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Ambient Air Monitoring along the Mississippi River
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Legend Legend
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ANTHRAX REMEDIATION FUMIGATION MONITORING
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Figure 1A
Chlorine Dioxide (HSB412)
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TAGA File Event Summary
File: HSB412 acquired on 12/30/01 at 20:27:27
Title: M obile Monitoring Around the Hart Senate O ffice Building

Flag  Time Sequence Description
A 1.4 82 Start at the Hart Senate Office Building Entrance on Second Street
2.8 163 Pass C Street
4.1 243 Pass D Street
4.5 265 Pause at the traffic light
5.2 306 Left turn onto Massachusetts Avenue from Second Street Tin el\sn M inutes
6.9 402 Pause at the traffic light
7.9 466 Left turn onto First Street from M assachusetts Avenue Wlnd from NW at 47 mph
9.6 564 Pass D Street
11.3 664 Pass C Street
14.0 819 Left turn onto Constitution Avenue from First Street
17.3 1015 Stop at the corner of Constitution Avenue and Second Street
18.2 1065 Left turn onto Second Street from C onstitution Avenue
19.8 1159 Stop at the Hart Senate Office Building Entrance on Second Street
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PRE-DEPLOYMENT OPERATIONS
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RESEARCH AND DEVELOPMENT OPERATIONS



ENVIRONMENTAL CANADA: FIELD DEOMONSTRATION OF CHEMICAL
DECONTAMINATION TECHNOLOGIES DOWNWIND COMPOUND CONCENTRATIONS
AND EMISSION RATE DETERMINATIONS
SUFFIELD FACILITY, SUFFIELD, ALBERTA, CANADA
2006
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Time
(Mountain
Daylight
Time)
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BUILDING CLEARANCE: TAGA MS/MS CHLORINE DIOXIDE
INDOOR AIR MONITORING
ST. JOHN’S REGIONAL MEDICAL CENTER
OXNARD, CA
2007






TAGA on the Cart Used at the SIRMC Fumigation
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BUILDING CLEARANCE: TAGA MS/MS CHEMICAL WARFARE AGENT
AIR AND MATERIAL MONITORING
US ARMY EDGEWOOD CHEMICAL AND BIOLOGICAL CENTER
EDGEWOOD, MD
2011
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USA PHC* Chemical Agent Health-Based Standards and Guidelines Summary Table 1: Criteria for AIRBORNE Exposures as of July 2011**

Media: Standard Population Exposure H/HD/HT GA GB (Sarin) GD/GF VX Lewisite Notes/Status
AlR Name Scenario (Tabun)
IDLH DoD Acute 30 0.7 0.1 0.1 0.05 0.003 (*#) This Table supersedes previous varsions
Immediately Workers minute and represents the most current
Airborne | Dangerous to Life (civilian) exposure information known to PHC at time notad.
Exposure and Health *GD/GF values were developed by
Limite STEL DoD Occasional(4x | 0.003 0.0001 0.0001 0.00005 0.00001 NA Army/USACHPPM based on the relative
Shart Term Workers day) 15 minute | [3x10E-3] | [1x10E-4] | [1x10E-4] | [5x10E-5] [1x10E-5] potency to the CDC value of GE (ref a3)
Exposure Limit (civilian) exposure **Since not significant in US Stockpile,
(AELs) " ypL DoD 8 hr daily/ 0.0004 0.00003 0.00003 0.00003 0.000001 0.003** | Lewisite criteria had not been reevaluated
Worker Population | Workers multi yr time [4x10E-4] [3x10E-5] [3x10E-5] [3x10E-5] [1x10E-6] since 1988 - <0 the value 0.003 mg/m" - a
mg“;m3 imit (civilian) weighted detection value- was used as a safe level
t for all exposures including long term.
o references average (TWA) Though cited in DA Pam 385-61 as
GPL Civilian 24 hr_fdail!,' 0.00002 0.000001 0.000001 0.000001 0.0000006 0.003** 'surrogate' Lewisite IDLH — was non health
and Notes General General lifetime time [2x10E-5] [1x10E-6] [1x10E-6] [1x10E-8] [6x10E-7] based/not a true IDLH — Army OT5G
Population Limit Population weighted prepared a new IDLH equivalent of 0.36
average (TWA) mg/m’in Aug 2009 (see note next page)
Acute Exposure Emergency/ 1 time
Guideline Levels | Accident HD GA GB GD/GF VX Lewisite | Final AEGL values (for HD, VX, G Agents)
Scenario exposure were published in May 2003 by National
- Research Council (NRC) Committee on
Acute | AEGL—Level 1 | Civilian 10 min 0.40 0.0069 0.0069 0.0035 0.00057 NR Toxicology (COT) (available at
Exposure | “20% 'th||? General 30 min 0.13 0.0040 0.0040 0.0020 0.00033 NR wwi.nap.edu) ref b
Guideline potential for some | population 1hr 0.067 0.0028 0.0028 0.0014 0.00017 NR
| m'”or_d'scglmfb““ ahr 0.017 0.0014 0.0014 0.00070 0.00010 NR Lewisite AEGLS are based on interim report
Levels or mtl'fja f:ef L;t 8 hr 0.008 0.0010 0.0010 0.00050 0.000071 MR dated July 2007: "Acute Exposure Guideline
rEVersimee EIC > e Levels [AEGLs) for: Lewisite Compounds”
(AEGLs) AEGL - I_.eve 2 Civilian refc
Apove thismore | General 10 mi 0.60 0.087 0.087 0.044 0.0072 0.65
obvious effects Populati min - . B . - - idali
3 : - pulation . These are guidelines, not regulatory
mg/m .begm; Po‘tent|a||llr 30 min 0.20 0.050 0.050 0.025 0.0042 0.23 standards. However, there ks an Army-
impacting 1hr 0.10 0.035 0.035 0.018 0.0029 0.12 FEMA policy letter requiring use of these
see references , functl_t?nal abilities 4 hr 0.025 0.017 0.017 0.0085 0.0015 0.035 AEGLs for the Chemical Stockpile
b and c for orabilityto 8hr 0.013 0.013 0.013 0.0065 0.0010 0.018 Emergency Planning Program (CSEPP) ref d;
derivation, escape; potential associated CSEPP guidance provide
refe n and d for delayed recovery _ suggested use (such as AEGL 2 as action
e AEGL - Level 3 Civilian 10 min 3.9 0.76 0.28 0.38 0.029 3.9 level for shelterin p|acef evacua‘t[gn); but
application Above this level General 30 min 2.7 0.38 0.19 0.19 0.015 1.4 policy includes allowance for site specific
potential for Population 1hr 21 0.26 0.13 0.13 0.010 0.74 (state, local) decision making)
serious effects ahr 0.53 0.14 0.070 0.070 0.0052 0.21 o
potential life ah 0.27 0.10 0.051 0.051 0.0038 0.11 Searefs e & f for AEGL applications
threatening r
Military MEGs The chemical agent values for military deployment health and safety decision making include Negligible, Marginal, Critical and Catastrophic MEGs for 10 minute to
Exposure | multiple severity | eight hour timeframes. They are cited USACHPPM Technical Report (TR) 64-FF-0772-07, July 2008 (ref g) and new (2010) version of USAPHC Technical Guide (TG)
Guideline | levels and acute | 230 (ref h). NOTE: MEGs are primarily based on hierarchy selection of published CIVILIAN criteria; for short term air MEGs the first choice in hierarchy are the AEGL
(MEG) exposure values, but for HD and Nerve Agents only AEGL 1 criteria are used as MEGs (e.g. as for Negligible MEGs). Marginal, Critical and Catastrophic are based on military
mg,"mg durations - toxicity values (though Marginal and Critical MEGs are generally comparable with the AEGL 2 and 3 estimates (see ref )).




Media: Standard Population Exposure H/HD/HT GB (Sarin) VX
AIR Name Scenario
TAGA 0.00078 0.000018 0.0000064
Detection [7.8xE-4] [1.8E-5] [6.4E-6]
Limits
mg/m3
Airborne Exposure IDLH DoD Workers Acute 30 minute 0.7 0.1 0.003
Limits Immediately (civilian) exposure
mg/m3 Dangerous to Life
and Health
STEL DoD Workers Occasional (4x 0.003 0.0001 0.00001
Short Term (civilian) day) 15 minute [3x10E-3] [1x10E-4] [1x10E-5]
Exposure Limit exposure
WPL DoD Workers 8 hr daily/ multi yr | 0.0004 0.00003 0.000001
Worker Population | (civilian) time weighted [4x10E-4] [3x10E-5] [1x10E-6]
Limit average (TWA)
(c] Civilian 24 hr/daily lifetime | 0.00002 0.000001 0.0000006
General Population | General time weighted [2x10E-5] [1x10E-6] [6x10E-7]
Limit Population average (TWA)




Acute Acute Emergency/ 1 time H/HD/HT GB (Sarin) VX

Exposure Exposure Accident exposure

Guideline Guideline Scenario

Levels Levels

(AEGLs)

mg/m3 AEGL — Level 1 | Civilian General 10 min 0.40 0.0069 0.00057
Above this Population 30 min 0.13 0.0040 0.00033
potential for 1hr 0.067 0.0028 0.00017
some minor 4 hr 0.017 0.0014 0.00010
discomfort or 8 hr 0.008 0.0010 0.000071
noticeable but
reversible effects
AEGL — Level 2 | Civilian General 10 min 0.60 0.087 0.0072
Above this more Population 30 min 0.20 0.050 0.0042
obvious effects 1hr 0.10 0.035 0.0029
begin; potentially 4 hr 0.025 0.017 0.0015
impacting 8 hr 0.013 0.013 0.0010
functional
abilities or ability
to escape;
potential delayed
recovery
AEGL — Level 3 | Civilian General 10 min 3.9 0.38 0.029
Above this level Population 30 min 2.7 0.19 0.015
potential for 1hr 2.1 0.13 0.010
serious effects 4 hr 0.53 0.070 0.0052
potential life 8 hr 0.27 0.051 0.0038
threatening

TAGA 0.00078 0.000018 0.0000064

Detection [7.8xE-4] [1.8E-5] [6.4E-6]

Limits

mg/m3
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BioMultiView 1.3 : 16:27
Info for pane 3: GB COUPONS (No Title)
Period 1, Expt. 1; Dwell: 100.0 ms; Pause: 5.0 ms

Acq. Time: Thu, Sep 15, 2011 at 21:05:13

Tuesday, October 4, 2011

page 1 of 1

2uL of 100 ug/mL GB = 200 ng of GB on 1.5cm x 3.5 cm (5.25 ¢cm?) coupons or 38ng/cm?

TIC of +MRM (2 pairs): from GB COUPONS 4.26e4 cps
40000+ 3.p3
§ 30000 Window rubber
- 1.44 coupon
-’g‘ 20000+ [ 3.52
[}
€ Door rubber coupon
—~ 100004 uJ
M Y 4.01 4.32 4.62 4.87
1 ] T 1 1
2 3.5 4.0 4.5 5.0
Time, min
XIC of +MRM (2 pairs): for 141.0 / 99.0 amu from GB COUPONS 1.40e3 cps
- 3.08
>
°a
£ 1000
§ 1.44
s 3.52
c 4
g gr 2.32
0.18 0.38 0.71 0.92 1.98 4.07 4.32 4.62 4.97
1 I 1 I 1 L] 1 1 I I
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Time, min
XIC of +MRM (2 pairs): for 141.0 / 141.0 amu from GB COUPONS 2.85e3 cps
a
g 20004,
=
‘B
c
2 1000+
£
1.37 1.75 213 2.40 263 2.85 3.293.47 4.01 4.70 5.04
1 1 I | RSEE 1 1 1 1 L} T
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Time, min




BAKKEN CRUDE RELEASE: WORKER HEALTH AND SAFETY PILOT STUDY
OHMSETT FACILITY
LEONARDO, NJ
2015
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AreaRAE Locations
on 06/14/16
10 061516

AreaRAE Locations
on 06'1516
10 06/16/16

Legend
Met Station
©  Perimeter AreaRAE with LINC ID
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U.S. EPA Environmental Response Team
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Figure 4
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Bakken Crude O Release
Warm Weather Scenario - June 2016
Somerset County ESTA, Hillsborough, NJ




Plot of Benzene Along Path Between Flags W and X

Benzene Concentration (ppbv)
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Average Benzene Concentration for TAGA Runs 417, 418 and 419 over Elapsed Time (minutes)
Bakken Crude Release, SERAS -265
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Elapsed Run Time (minutes) versus Observed Benzene Maximum Concentration (ppbv) between Flags
Bakken Crude Release, SERAS-264
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Elapsed Run Time (minutes) versus Urban/Forest Ground
Emission Rate (g/min)

Initially - Benzene in oil: 209g
Summation of emission rates: 255g
Concentration in water: 1.3g

Over prediction: 23%
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TAGA MS/MS INTERFACED WITH THE GEOPROBE® MEMBRANE INTERFACE PROBE
EX-SITU AND IN-SITU APPLICATIONS
EDISON, NJ AND SEA GIRT, NJ
OCTOBER 2015



TAGA MS/MS Interfaced with the GeoProbe® Membrane Interface Probe
Ex-Situ Application
Edison, NJ
October 2015
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Calibration Curve for TETRACHLOROETHENE
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Table 1 Results from GeoProbe® MIP-TAGA MS/MS and US EPA Method 8260

Laboratory:

GeoProbe® MIP-
TAGA MS/MS

US EPA Region 4 Lab
US EPA Method 8260

Contract Lab
US EPA Method 8260

Description

Trichloroethene (PPM)

Trichloroethene (PPM)

Trichloroethene (PPM)

59200 \ MW31

1.8

1.4

1.2E/0.79D

59201 \ MW41

99

88/95D

75E/29D

59202 \ MW11

7.5

2.2

1.5E/1.1D

59203 \ MW33

1.5

0.16

0.26E/0.084D

59204 \ SVEO1

17

15

5.5E/4.9D

59205\ MW12A

2.3

1.2

1.0E

59206 \ MW32

79

80

59E/33D

0001 \ MW-26

0.85

1.0U

0.80E/0.80D

0002 \ DMW-38

1.3

1.3

1.2E/1.1D

0003 \ MW-15

50

44

49E/51D

0004 \ MW-16

2.7

0.37E/0.35D

0005\ MW-40

1.1

2.9

0.003

0006 \ MW-29

1

0.45E/0.45D

0007 \ MW-3A

12

15

9.8E/11D

E - Value exceeds calibration range
D - Value from dilution sample




TAGA MS/MS Interfaced with the GeoProbe® Membrane Interface Probe
In-Situ Application
Sea Grit, NJ
October 2015









—Cornndener @ 1978

s Scroen Degdh 18- 23 9

TAGA

(average over screened area with water)

PCE 119.27 ppm
TCE 0.49 ppm

V - Groundwater Level

e Croine Wbt {8 19.7%°
s Sooeen Deph 105 - 0 8

TAGA

—Crousdevies @ 1078

s Samees Depth 188 - 25 80

(instantaneous maximum over screened area with water)

PCE 840.36 ppm
TCE  2.28 ppm

1 = Concentration is an estimate with value between the detection and quantitation limits

U = Concentration is not detected with a value below the detection limit

MW-R-3S

TAGA DL aL
PCE 0.16 053
TCE 0.05 017

— Orosode stey & 197
s Sowet Drpd 1AY - 208"

—— Crntde wey @ 1979
s Sereen Depth 1A - 0 Y

TAGA

(@23.50 feet - where the groundwater sample was collected)
PCE 313.63ppm

TCE  0.85ppm

—Crousde e @ 1975
v Scroen Depth 185 - 208

Groundwater
Sample
23.5 Feet

Method 8260
PCE 23.3 ppm
TCE 0.029 ppm

TAGA
PCE 29 ppm
TCE 0.08) ppm




PERFLUOROCOMPOUND ANALYSIS IN AMBIENT AIR
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GEN-X CHEMICAL STRUCTURE

2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)propanoic acid



Calibration Curve for GENX - Parent lon (329) - Neg
lon

y =0.6593x% +148.62x- 66.094 °
R? =0.9956 {
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VIPER TAGA MS/MS Data - 2018



Welcome mickunas.dave@epa.gov' | Log Out

VIPER: DEPLOYMENT MANAGER

R06 TAGA - HURRICANE HARVEY (.3002) TAGA Compounds Data -
POST-PROCESSED Deployment TAGA Data
All Times Central, DST Observed . Connection: Down [Edit

Near Corpus Christi-Processed T
64MSMS00506 Last Update: 9/
Start:9/19/2017 9:43:38 AN ;
End: 9/19/2017
Description:
Location:

Latest Readings: [Edit]

DICHLOROETHENE: 0.0251193 ppbv  TRICHLOROETHENE: 00197809 ppbv  TOLUENE: 0.10; pbv TETRACHLOROETHENE: 0.
BENZENE: 04071272 v XYLENE:

Tuesday, Sep 19, 10:36:57.317

» DICHLOROETHENE (ppbv): 0
TRICHLOROETHENE (ppbv): 0

» TOLUENE (ppbv): 0.376428

© TETRACHLOROETHENE (ppbv): 0

® BENZENE (ppbv): 25.007432
XYLENE (ppbv): 0.383937

[
Sssssmnadacd eanbistalianainacms ...,‘».‘A.-.. ..ALIL_ - v Ry YT W S ;...-.‘. .,A_Q_GL D e

10.05 10:10 10015 10:20 10:25 10:30 1035 10:40 10:45 10:50 1055 11:00 11.05
19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep

-# DICHLOROETHENE (ppbv) TRICHLOROETHENE (ppbv) % TOLUENE (ppbv) & TETRACHLOROETHENE (ppbv) =% BENZENE (ppbv)
XYLENE (ppbv)

Instrument Monitors
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New Jersey Department of Environmental Protection

National Environmental Laboratory Accreditation Program
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS
Effective as of 0L29/2014 until 06/30:2014

Laboratory Name: ERT / SERAS LABORATORY Laboratory Number: 12023 Activity ID: NLC13000:
2890 WOODBRIDGE AVE

BLDG 209 ANX
Edison, NJ 08837

Category; CAPI3 = Atmospheric Organic Parameters

Certified

: AE

Eligibie to
Repart

CAPO3 D608S
CAPO3 3010
(CAPO3 09095

CAPOI0S105

10-Port Valve Load Position

(flow in direction of arrow)

10-Port Valve Injecton Position
(flow in direction of arrow)

Carrier In Carrier In
EPA TO-10A] . t
{Era 10 100 Carrier Out Carrier Out
DEFINED Trace Atmospheric Gas To GC To GC

veer SOF 1711]
[USER DEFINED Trace Atmospheric Gas
Analyzer SOP 1711]
[USER DEFINED Modi
Bags, SERAS SOP 1 741]
[USER DEFINED Modified TO-15
Bags, SERAS SOP L741]
[USER DEFINED Modified TO-15 for Tedlar
Bags, SERAS SO

Dichlomethane (

Dichloroethene (1,1

CAPOIO9LID 2 15, Tedler Bags [USER DEFINED Modificd TO-1 Dichloroethene
Bags, SERAS SOP 1741]
CAPOSDSI1S S, Tedlar Bags USER DEFINED Modificd TO-15 for Tedlar  Dichloroctbene (trans-1,2-) 50 uL 50 ul
Loop Loop

CAPOIO9IS0 AR edlar Bags
CAPD3 03180 GO/MS, Tedlar Bags
CAPOI09190 GC/MS, Tedlar Bags

CAPOI 09195 GOMS, Tedlar Bags

DEFINED Modified TO-15 for Tedlar
Bags, SERAS SOP 1741]
[USER DEFINED Modified TO-15 for Tedlar
SERAS SOP 1741
DEFINED Modified TO-15 for Tedlar
41

RAS SOP
DEFINED Modified

Ethylbenzene

Metiyl tert-butyl ther
Tetrachlorocthene
Taluene

Trichloroethane (1,1,1-)

, Tedlar Bags 'DEFINED Modified TO-15 for Tedlar  Trichloroethene
Bags, SERAS SOP 1741]

MS, Tedlar Bags [USER DEFINED Modified TO15 for Tedlar  Viayl chloride 5mL 5mL
. Loop Loop

MS, Tedlar Bage

, Tedlar Bags

and Emissions, BT = Biological Tisaucs, DW = Drinking Water, NPW = Non-Potable Water, SCM

. Anmsal Certfiod Parametors List — _ Effective as of 01/29/2014 until 06/30/2014,

[USER DEFINED Modified TO-15 for Tediar
Bags, SERAS SOP 1741]
[USER DEFINED Modified TO-15 for Tedlar
Bags, SERAS SOP 1741]

mical Materials

Xylene (o)

Xylene (- + p-)







For additional information concerning the
scheduling, capabilities, and applications of the
TAGA mobile laboratories, contact:

David Mickunas

US EPA/ERT-Research Triangle Park, NC
Telephone - (919) 541 4191
E-malil - mickunas.dave@epa.gov.




