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National Ambient Air Quality Standards (NAAQS)

Rule

“Following the directives of the Clean Air Act (CAA), on October 1, 2015, Administrator
McCarthy signed a rulemaking action that revises the current national ambient air quality
standards (NAAQS) for ozone to a new, more protective level of 0.070 parts per million (70
parts per billion).”

-From EPA Memorandum re: Implementing the 2015 Ozone National Ambient Air Quality Standards, 1 Oct 2015

Changes to PAMS VOC monitoring requirements:
» Redistribution of sites - NCore sites in CBSA > 1 million

» Additional monitors based on State EMPs for non-attainment areas
» Continuous Monitoring - canister samples only on waivers
» Hourly sampling only for ozone season
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NMHC Monitoring Strategies: Sampling

» Sample field collection ‘ Analysis in the Laboratory
» Collection in canisters
» Collection on sorbent tubes
» Analysis by either GC-FID or GC-MS
» Less frequent sampling 3 hour or 8 hour composite samples

» Delay in results

» Continuous field sampling and analysis
» Collection and analysis by AutoGC
» Generally GC-FID
» Hourly samples

» Immediate results

Advances in Environmental Analysis eSeminar June, 2016



NMHC Monitoring Strategies: Analytical Choices

GC-FID GC-MS

» Less expensive
» Stable < 2% drift over 1 month
» Response relative to carbon
a. carbon-based calibration
b. relative carbon reactivity
» Linear detector response
» Not sensitive to O,, N, or H,0
» Possible interferences

Advances in Environmental Analysis eSeminar

» More complex data
» More complex operation
» Requires more frequent calibration
a. requires target specific calibration
b. non-linear response
» Non-uniform detector response
» Sensitive to O,, N, or H,O interference
» Not sensitive to interferences
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NMHC Monitoring Strategies: AutoGC

» Continuous field sampling and analysis

» Collection multiple bed sorbent trap
» 40 minutes minimum each hour
» Cryogenic collection temperature for C2 NMHCs
» Requires humidity control generally via permeable membrane
» Overlapping collection and analysis

» Separation via multi-dimensional gas chromatographic system
» Sample injected to boiling point column for C6 - C12 analysis
» C2-C6 NMHCs elute to second PLOT column
» Dual FID system

» Analysis via Chromatographic Data system
» Identification and quantitation complete each hour
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AutoGC Systems: Hourly Sample Collection and
Separation

Basic System for the Separation of NMHCs from Ambient Air

Drier Thermal Desorber Gas Chromatograph Data System
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Ancillary Equipment Requirements

» Air supply - Compressor

» Purification Systems to supply
» Dry air < 1ppm moisture for Peltier cooler and nafion drier ~ 350 mL/min
» Hydrocarbon-free air for FID support gas ~ 800 mL/min
» Dilution gas for dilution system ~150 - 300 mL/min

» Hydrogen
» Cylinder gas or Hydrogen generator ~80 mL/min
» Carrier gas - Helium ~10-15 mL/min
» Sample manifold and pump
» Canisters and dilution system

» Calibration curves
» Check standards

Advances in Environmental Analysis eSeminar June, 2016




auga- | 7

auados _H

G s
aUBINGAYBWIT-Z'E T
m_.._wEsn_.w.m.UH

auajusd- _.H_

aUajuad-Z-SUEl | M Lo

susipeing-£'| | C
C®
wanwn_._.._H [
w_.._wEwnom_H -]
=
* L
|._.I

June, 2016

acmEsn%_.ﬂ,ﬂmm.hw.mnm
auang- r
n !.E.Em_.m.mu_h..u.wm_._u‘_wH L ]
o :
t aua ||L| a
& A
©
Q. 5
e w_.._nEm_._.._H— =
S w_.._mEnom_H = [ ea
L = schnE&%I.”IILII e m
al T 5
© = D
@ S 3 F
- 2 & 2
©
 — mb wn ey Ann
= 4= T
) o % . 3
— - S
o &8 :
A c o n wcwnEaMlhl.Ll =
i S 2 < j 2
O i £ 1 g | D
= ) . 0 scm_.__:._m_H <
O i b o
1 & EEL o
E e
N :
O = ; - : 2 z : 2



Co+

Dimethylsiloxane (Boiling Point) Separation
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Chromatography Data Systems

Requirements:
» Data portability
» Ability to reconstruct the original processing method from result

» Use of Retention time references to accommodate diurnal shifts

» Use of response factors and calibration by reference for unidentified HCs

» Ability to name files for easy identification of site, date, time, hour and
sample type

» Ability to schedule and control introduction of routine quality control samples

» Ability to recover from simple power failures and continue hourly sampling
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Method Development
EZChrom Chromatography Data System
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Method Development
EZChrom Chromatography Data System
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Method Development
EZChrom Chromatography Data System
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Method Development
EZChrom Chromatography Data System

Advances in Environmental Analysis eSeminar June, 2016



Calibration Considerations

Carbon Based Response Factors

Target Specific Linear Regression

» Only requires certified standa

» Requires standard containing all

targets for reference components

» Requires vigilant calibration » Uses simple average Response
validation procedures to insure Factor
all targets are calibrated

» Easily applied and confirmed for

correctly all targets

» Typical for GC-MS systems which
require target specific

calibration

» Specific to GC-FID systems with
carbon based response

Advances in Environmental Analysis eSeminar June, 2016



Daily Check Standard at 0.5 ppbv
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- Carbon Response Factor Calibration

Ambient Data

Ambient Data - C3/C6 Average Response Factor

BP Column

PLOT Column
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- Linear Regression Calibration

Ambient Data

Ambient Data - Linear Regression Calibration

BP Column

PLOT Column
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Linear Regression vs. Carbon Response Calibration
Effect on Measured Concentrations

Acetylene Time Series
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Data Quality Objectives

oata Validatio

» Well defined Operating » Well defined Data Quality

Procedures Objectives
» Well documented instrumental

parameters > Regl-tlme data transfer and
review
» Fully automated system to
reduce errors in operator » Well defined validation
activities operating procedures

» Easily identifiable and

transportable data files » Good annual audits to

review instrument

» Fully automated Quality Checks performance across network.

Advances in Environmental Analysis eSeminar June, 2016



Network Quality Control

Retention Time Standard

Mixture containing all

To help assess

Twice a month

100% of the compounds are

(RTS) target compounds retention time shifts  |or weekly identified correctly in the
ideally between 1-5 and optimize multicomponent RTS
ppbC processing methods
Calibration Verification Mixture of 15 reference | To assess the Daily 1) Propane and Benzene %
Standard (CVS) compounds including instrument drift and recoveries within 75% - 125%
Propane and Benzene |ensure continued and all other calibrants
used for calibration instrument calibration within 55 - 145%
2) Data must be bracketed
by valid CVS
Method (Analytical) Blank Humidified, clean air To assess system Daily 1) All target compounds <
contribution to the 2.0 ppbC
measurement 2) TNMHC < 20 pphC
3) Data must be bracketed
by valid blanks
Precision Check Mixture used for CVS To assess analytical Weekly Propane and Benzene %RPD <

precision

20% in two consecutive CVS
runs

Laboratory Calibration
Standard (LCS)

Mixture of 15 reference
compounds including
Propane and Benzene
used for calibration

Second source
standard, statically
blended 5 ppbv

Twice a month
or weekly

Propane and Benzene %
recoveries within 70-130%

Advances in Environmental Analysis eSeminar
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Data Review - Data Validation

Data Review - Daily Data Validation - Monthly

» Site Operations » Review of Quality Controls

» On-time collection » Passing check standard

recoveries - flagging

C t identificati
- Lorrect igentification » Passing blanks - flagging

» Equipment parameters failed targets

» Quality Controls » Retention time checks
» Passing Blanks » Chromatography review
» Passing check standard » Review of high hours or

recovery other issues

Advances in Environmental Analysis eSeminar June, 2016



Calibration Verification Standard (CVS)
Dynamically Diluted Daily Check Standard

Recoveries based on carbon response for Propane or Benzene

Advances in Environmental Analysis eSeminar June, 2016



Laboratory Control Standard (LCS)
Weekly Static Dilution Canister Sample

Advances in Environmental Analysis eSeminar June, 2016



uickLook Email Report

Galena Park CONCENTRATION PPB-C  CURRENT SEQUENCE/IDX NAME SEQUENCE (DAYS IN USE)
05/30/15 150515-53.seq 15
fle date  time methane ethane ethylene propane propylene ic ncd  acetylene t2-butene 1-butene is-2-butene cycS ics nc5  13butadiene t2-pentene 2m2butene 1-pentene -2-penten 2.2dmc4  2mc5  isoprene total plot  rgetplottot file
Ce30a 30May 132 106 163 24 96 13 309 23 a 350 1620 1532 Ce30a
Bedlb 30May 232 a 24 10 Beddb
Sed0c 30May 332 218 285 32 83 08 53 95 09 04 12 169 13.1 06 na 4.2 1252 1162 Sed0c
Se30d 30-May 432 203 237 36 8.8 23 6.7 97 1.0 04 1.0 15.9 123 0.5 nla 37 119.7 1115 Se30d
Se30e 30-May 532 211 203 23 7.0 24 53 77 05 05 13 0.8 15.0 105 0.5 nla 32 108.0 99.9 Sed0e
Se30f 30-May 632 241 256 39 127 74 18.4 14 1.6 20 25 13 09 135 6.5 36 1.0 na 05 05 4.4 155.3 142.5 Se30f
Se30g 0May 782 220 149 29 86 29 56 87 1.1 05 16 09 19.4 126 05 a 33 05 1163 1074 Se30g
Se3th 30May 832 199 170 39 102 49 14.0 97 10 18 27 11 06 106 56 22 07 a 30 1.1 1219 1108 Se30h
Se30i 30May 932 195 65 14 46 18 20 45 06 59 22 a 14 17 585 540  Se30i
Se30j 30May 1032 202 65 14 44 10 10 28 05 39 14 a 10 18 507 472 el
Sed0k 30May 132 197 49 10 20 05 07 18 05 26 12 a 07 13 404 375 Sed0k
Se30l 30May 1282 193 64 13 54 06 29 8.1 06 06 209 139 a 25 13 %03 849 Sed0l
Se30m 30-May 1332 19.4 8.7 18 86 1.7 104 359 0.9 1.0 14 1.0 46 159.7 105.1 18 na 23 1.0 28 18.3 14 4193 388.0 Se30m
Se30n 30-May 1432 19.1 7.0 1.0 28 09 36 179 0.6 0.4 43 189.7 129.4 12 na 23 0.5 20 14.0 13 4272 399.3 Se30n
Se300 30-May 1532 189 127 21 74 23 98 49.8 06 12 0.8 1.1 104 462.4 3121 09 48 nla 109 22 54 35.7 27 1025.0 954.2 Se300
Se30p 30-May 1632 18.8 206 32 123 4.7 152 103.8 08 21 14 20 26.4 1220.6 826.8 10.7 nla 22 154 90.9 45 2585.8 2382.4 Se30p
Se30q 30-May 1732 187 52 0.9 27 1.7 13 32 04 1.1 6.7 na 15 04 62.8 554 Sed0q
Se30r 30May 1832 193 154 34 183 45 17 374 10 08 14 06 30 U7 67.1 20 13 a 12 06 15 14.9 3266 3001 Se30r
Se30s 30May 1932 205 186 25 172 22 173 584 15 12 14 10 47 1589 1096 18 32 a 27 14 25 220 4884 4490 Se30s
Se3t 30May 2032 198 33 100 804 45 442 1224 19 16 20 13 58 1584 111.9 25 45 a 20 18 35 320 696.1 6442  Se3ot
Se30u 30May 2132 196 142 26 9.4 29 32 69 0.9 05 05 95 4.7 05 na 25 9.2 795  Se3u
Eed0v 30May 2232 120 175 287 110 300 211 a 358 1583 1520 Ee30v
Qe30w 30May 2332 19 15 26 14 23 44 24 29 32 20 44 28 20 a 19 25 48 22 574 452 Qedow
Se30x 30-May 32 263 14 15 6.7 12 29 46 0.7 0.4 05 6.7 37 na 05 16 779 69.9 Se30x
file ncé mcyc5  2,4dmc5  benzene cycé 2-mc6  2,3-dmc5 3-mc6 22,4-tmc5  nc7 mecyc6  2,3,4,-tmc5  toluene 2me7 3me7 nc8 ethylbenzene m&p-xylene  styrene o-xylene nc9 ic3benzene nc3bz  1,3,5-tmbz  1,2,4-tmbz nc10  123-tmbz  nclt db1 total rgetbpltol file
Ce30a 340 25 10 358 409 26 459 a4 wa 2634 2352 Cedla
Be3lb 05 a 36 19 Bedb
Se30c 53 20 0.5 21 12 1.0 05 12 28 19 14 04 43 04 08 15 0.4 0.4 0.4 nla 359 299 Se30c
Se30d 40 20 08 20 13 1.0 06 10 24 16 13 37 07 14 04 nla 305 266  Se3d
Sed0e 39 20 06 15 12 12 07 15 24 24 20 05 49 07 05 10 05 22 05 06 06 06 nla 397 326  Sedle
Se30f 49 30 09 14 18 17 08 19 3.1 19 38 07 59 07 08 10 14 46 28 20 08 07 15 08 nla 69.1 493  Se30f
37 23 14 14 19 12 08 15 5.1 18 30 13 69 08 07 10 09 36 04 11 09 05 09 07 nia 562 440  Sedg
Se3th 34 21 06 13 16 12 06 12 22 15 35 05 44 07 08 10 09 31 17 09 09 05 09 08 nla 524 371  Sedh
Se30i 12 08 06 06 06 06 15 06 09 29 05 17 05 nia 195 163 Sed0i
Se30j 08 06 05 04 05 13 52 15 06 04 na 168 149  Se3)j
Se30k 07 10 17 06 04 na 88 75 Sedbk
Se30! 24 09 0.8 0.7 05 0.5 0.6 14 06 05 18 0.7 n/a 139 13.0 Se30
Se30m 13.8 70 8.1 37 33 27 15 36 52 28 29 0.7 6.8 0.6 0.8 1.0 28 9.8 0.7 34 0.7 0.6 nla 97.3 834 Se30m
Se30n 17 55 100 3.0 28 13 08 17 26 13 15 34 05 2.1 08 nla 620 511  Se3n
Se30o 282 129 227 65 27 16 43 92 29 33 07 66 05 05 16 05 11 Wa 1422 1177 Se3lo
Se30p 765 3BT 588 2438 72 43 103 204 66 85 12 104 06 05 09 08 26 07 05 18 06 Wa 3777 2046  Sed0p
Se30q 14 06 07 05 05 14 19 10 nla 143 123 Sedlq
Se3or 152 57 5.1 32 34 27 15 28 8.1 36 35 11 7.0 09 09 14 14 5.1 12 16 09 05 11 08 nla %9 789  Sed0r
Se30s 196 78 91 50 40 37 22 48 182 44 43 28 18 10 13 20 16 54 21 15 18 08 16 14 wa 1461 1139 Se30s
Se3ot 06 120 87 55 72 78 39 97 128 123 128 26 198 42 39 63 49 7.4 16 55 48 10 23 42 28 10 na 2779 2056  Sednt
Se30u 25 14 07 1.1 07 10 06 12 31 10 1. 08 4.9 06 08 28 06 09 05 04 07 06 nia 355 291 Se3u
Eed0v 1 320 09 373 433 26 a3 425 05 Wa 2726 2409
Qe30w 32 24 39 29 43 20 4.8 23 29 19 26 21 34 18 19 24 15 3.0 21 17 19 25 24 18 29 21 16 nia 78.0 68.4
Se30x 24 09 0.7 08 05 0.7 05 0.7 37 05 0.6 1.0 34 05 17 05 0.6 nia 282 22 Se30x
DAILY DATE  5/30/2015  RUN 5PPB DATE  5/30/2015 RUN
Cerif  Cale  Measur A Certif  Calc  Measur v
Carbon  Conc  Dite  Conc  %Recov Cabon  Conc  Dite  Conc  %Recov
Number  ppmV  ppbC  ppbC. Number  ppmV  ppbC  ppbC
Ethane 200 106 1139 1057 928 Ethane 200 103 1129 1199 1062
Propane 300 101 1628 1627 999 Propane 300 102 1677 1749 1043
nBuane 400 102 2192 2538 1158 nBune 400 104 2280 2371 1040
Acetylene  2.00 1.06 11.39 9.62 84.5 Acetylene  2.00 1.07 11.73 11.01 93.9
n-pentane  5.00 0.99 26.59 30.95 116.4 n-pentane  5.00 1.08 29.59 30.02 101.5
1,3-butadiene  4.00 1.03 2213 2334 105.5 1,3-butadiene  4.00 0.99 21.70 21.10 97.2
2-methylpentane  6.00 1.00 3223 34.95 108.4 2-methylpentane  6.00 1.01 321 35.76 107.7
PLOTBLANK  RUN B 243
Heane 600 103 3320 3405 1026 Heane 600 100 3288 3409 1037
Benzene 600 103 3323 3247 977 Benzene 600 101 3321 3208 95
Touene 7.00 105 3948 3584 908 Touene 700 101 3874 3728 92
mXylene 800 106 4555 4095 899 mXylene 800 097 4252 4328 1018
n-Propylbenzene  9.00 1.02 49.31 45.93 93.1 n-Propylbenzene  9.00 1.00 49.32 47.31 95.9
1,2,4-Trimethylbenzene ~ 9.00 1.04 50.28 41.42 824 1,2,4-Trimethylbenzene ~ 9.00 1.02 50.31 4252 845
BP1 BLANK  RUN B 364
BLEND RATIO 0.00537
RF PLOT 5144 NTPLOT 15 ATPLOT 30
RFBP1 4723 NTBP1 15 ATBP1 60
DATE 512712015
BY ** NOTE: ppbC levels < 0.4 are not listed
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file ncé mecycS5  2,4dmec5 benzene cyc6 2-mc6
Galena Park CONCENTRATION PPB-C  CURRENT SEQUENCE/IDX NAME NCE (DAYS IN USE| Ce30a 34.0 32.5 1.0
05/30/15 150515-53.s€q 15 Be30b
Se30c 553 2.0 0.5 21 1.2
file. ethane  ethylene propane propylene acelylene t-2-butene 1-butene sis-2-butene nc5  1,3-butadiene t-2-pentene 2m2butene 1
Ce30a 106 163 9.6 309 233 na se30d 4 0 2 0 0 8 2 0 1 . 3
Be30b na
Se30c 12 169 134 06 na Se30e 3.9 2.0 0.6
Se30d 1.0 15.9 123 0.5 n/e
Se30e 0.8 15.0 105 0.5 nI: SesOf 49 30 09
Se30f 09 135 6.5 36 1.0 na
Se30g 09 19.4 12.6 05 nfa Se309 37 23 1 . 1
Se30h 06 10.6 56 22 07 iz
Se0i 59 22 o Se30h 3.4 2.1 0.6
Se30j 39 14 nlz ;
Seak 26 12 wa Se30i 1.2 0.8
Se30l 06 209 13.9 niz i
Se30m 4.6 159.7 105.1 18 n/: Se30] 0 8 0 6
Se30r 43 189.7 129.4 12 n/e
38302 104 462.4 3121 09 48 nI: Sesok 07
Se30r 26.4 1220.6 826.8 10.7 n/é
Seatn T 67 o Se30l 24 0.9 0.8
Se30r 3.0 9%4.7 67.1 20 13 na
Se30s 47 158.9 109.6 18 32 na Se30m 13.8 7.0 8.1
Se30t 58 158.4 1.9 25 45 nlz
Se30u 05 95 47 05 e Se30n 1.7 5.5 10.0
Ee30v 30.0 211 nlz
Gesow 20 ai 28 20 ¥ Se300 28.2 12.9 22.7
Se30 05 6.7 37 n/e
§ ° Se30p 76.5 33.7 58.8
file ncé meyc5  24dme5 benzene  cycé 2-mc6 2,3-dmc5  3-mc6  224-me5  nc7 meycé  2,34,-tmc5  toluene  2me7 3me7 nc8 ethylbenzene m&p-xylene  styrene Se30q 1 4 0 6
Ce30a 34.0 325 1.0 358 40.9 26 Se30r 1 5 2 5 7 5 1
Be30b . . :
Se30c 53 20 0.5 21 12 1.0 05
Se30d 4.0 20 08 20 13 1.0 0.6
Se3d0e 39 20 06 15 12 1.2 0.7
Se30f 49 3.0 09 14 18 17 0.8
37 23 11 14 19 12 0.8
Se30h 34 21 06 13 16 12 06
Se30i 12 08 06 06 06
Se30 08 06 05 04
Se30k 0.7
Se30! 24 09 0.8 0.7 05 0.5
Se30m 138 70 8.1 37 33 27 15
Se30n "7 55 10.0 3.0 28 13 0.8
Se300 28.2 12.9 227 6.5 27 16
Se30p 765 337 58.8 248 72 43
Se3d0q 1.4 06 07 05
Se30r 152 5.7 5.1 32 34 27 15
Se30s 196 78 9.1 5.0 4.0 37 22
Se30t 306 12.0 87 55 72 78 39
Se30u 25 14 0.7 1.1 0.7 1.0 0.6
Ee30v 341 320
Qe30w 32 24 39 29 43 20 4.8
Se30x 24 09 0.7 08 05 0.7 05
DAILY DATE  5/30/2015  RUN 5PPB DATE  5/30/2015 RUN
Certif Calc Measur A Certif Calc Measur \2
Carbon Con'c Dilute Con'c  %Recov Carbon  Con'c Dilute Con'c %Recov
Number  ppmV/ PpbC ppbC Number  ppmV  ppbC PpbC
Ethane  2.00 1.06 11.39 10.57 928 Ethane  2.00 1.03 11.29 11.99 106.2
Propane  3.00 1.01 16.28 16.27 99.9 Propane  3.00 1.02 16.77 17.49 104.3
n-Butane  4.00 1.02 21.92 25.38 115.8 n-Butane  4.00 1.04 22.80 237 104.0
Acetylene  2.00 1.06 11.39 9.62 84.5 Acetylene  2.00 1.07 11.73 11.01 93.9
n-pentane  5.00 0.99 26.59 30.95 116.4 n-pentane  5.00 1.08 29.59 30.02 101.5
1,3-butadiene  4.00 1.03 2213 2334 105.5 1,3-butadiene  4.00 0.99 21.70 21.10 97.2
2-methylpentane  6.00 1.00 3223 34.95 108.4 2-methylpentane  6.00 1.01 321 35.76 107.7
PLOTBLANK  RUN B 243
Hexane  6.00 1.03 33.20 34.06 102.6 Hexane  6.00 1.00 32.88 34.09 103.7
Benzene  6.00 1.03 33.23 3247 97.7 Benzene  6.00 1.01 3321 32.03 9.5
Toluene  7.00 1.05 39.48 36.84 90.8 Toluene  7.00 1.01 38.74 37.28 9.2
m-Xylene  8.00 1.06 45.55 40.95 89.9 m-Xylene  8.00 0.97 42.52 43.28 101.8
n-Propylbenzene  9.00 1.02 49.31 45.93 93.1 n-Propylbenzene  9.00 1.00 49.32 47.31 95.9
1,2,4-Trimethylbenzene ~ 9.00 1.04 50.28 41.42 824 1,2,4-Trimethylbenzene ~ 9.00 1.02 50.31 4252 845
BP1 BLANK  RUN B 364
BLEND RATIO 0.00537
RF PLOT 5144 NTPLOT 15 AT PLOT 30
RF BP1 4723 NTBP1 15 ATBP1 60
DATE 5/27/2015
BY 0.00 ** NOTE: ppbC levels < 0.4 are not listed
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QuickLook Email Report

Galena Park CONCENTRATION PPB-C CURRENT SEQUENCE!/ID.
05/30/15 150515-53.
by DALY DATE 5/30/2015 RUN 5PPB DATE  5/30/2015 RUN
e s T B e s S S e e e e e ey A Certif Calc ~ Measur A Certif Calc Measur \%
e S B 108 13 498 Carbon Con'c Dilute Con'c  %Recov Carbon Con'c Dilute Con'c %Recov
e G e G & % @ > o o B Number  ppmV ppbC ppbC Number ~ ppmV ~ ppbC ppbC
Sale o s g M3 P23 |70 a4 s | o o Ethane  2.00 1.06 11.39 10.57 92.8 Ethane  2.00 1.03 11.29 11.99 106.2
Ses0g S | m2 | 20 | we | 20 | e | 20 | 88 | s | 08 Propane  3.00 1.01 16.28 16.27 99.9 Propane  3.00 1.02 16.77 17.49 104.3
= oo @ o T B oo o8 b Ag O n-Butane  4.00 1.02 21.92 25.38 115.8 n-Butane  4.00 1.04 22.80 23.71 104.0
== oy | v | r | 4 | a0 |20 L o8 | ooz f e | Acetylene  2.00 1.06 11.39 9.62 84.5 Acetylene  2.00 1.07 11.73 11.01 93.9
e e X ¥R B O¥ T A n-pentane  5.00 0.99 26.59 30.95 116.4 n-pentane  5.00 1.08 29.59 30.02 101.5
ety Gy a8 ob @ im 4y e dm o9 o 1,3-butadiene ~ 4.00 1.03 22.13 23.34 105.5 1,3-butadiene  4.00 0.99 21.70 21.10 97.2
o o o 7 o2 09 | 2r i1 s | a2 01 2-methylpentane  6.00 1.00 32.23 34.95 108.4 2-methylpentane  6.00 1.01 33.21 35.76 107.7
r oMy % 15 ms w0 awa  if sz me 1o 1s PLOT BLANK  RUN B 2.43
Se30u 30-May 2132 19.6 142 26 9.4 9 32 6.9 0.9
Ee30v 30-May 2232 120 175 237 1.0
- o ®m o ms we W Gy B m W e Hexane  6.00 1.03 33.20 34.05 102.6 Hexane  6.00 1.00 32.88 34.09 103.7
Benzene  6.00 1.03 33.23 32.47 97.7 Benzene  6.00 1.01 33.21 32.03 9.5
e S moes 2es beere ochfomee 239ms  Smcs 2245 ot meys 2 Toluene  7.00 1.05 39.48 35.84 90.8 Toluene  7.00 1.01 38.74 37.28 96.2
sod R m-Xylene  8.00 1.06 4555 40.95 89.9 m-Xylene  8.00 0.97 42.52 43.28 101.8
Sea0d o fzo [ a8 pan f g w0 [ o8 1 1 [ 24 181 13 n-Propylbenzene  9.00 1.02 49.31 45.93 93.1 n-Propylbenzene  9.00 1.00 49.32 47.31 95.9
s 4 T B T R TR 1,2,4-Trimethylbenzene ~ 9.00 1.04 50.28 41.42 82.4 1,2,4-Trimethylbenzene  9.00 1.02 50.31 42.52 84.5
o o A& n o w ® w Bow 6 BP1 BLANK  RUN B 3.64
Se30j 0.8 0.6 5 0.4 0.5 13
Se30k 0.7 1.0
S o o ® O® B ow B @ B X BLEND RATIO 0.00537
Son n7ooss o ogh s 28 13 08 A7 26 13 s RF PLOT 5144 NT PLOT 15 AT PLOT 30
ﬁp 765 337 J588 2438 72 43 103 204 66 85 RF BP1 4723 NT BP1 15 AT BP1 60
o301 115'42 33 5.4 g; 34 gg 15 gg 113:‘: 36 35 DATE 5/27/2015
Se30s 196 7, 9.1 5.0 4.0 37 22 48 132 44 43
Seann e [ J0 | 07 85| T2 | 78 | 30 [ 97 | ©#6 | #3 | 2% BY 0.00 ** NOTE: ppbC levels < 0.4 are not listed
Ee30v 341 320 0.9
Qe30w 3.2, 24 39 29 43 20 48 23 29 19 26
Se30x 2, 09 0.7 0.8 05 0.7 05 0.7 37 0.5 0.6
DAILY DATE  5/30/2015 RUN 5PPB DATE 5/30/2015 RUN 7
Certif Cale Measur A Certif Calc Measur v
Carbon Con'c Dilute Con'c %Recov Carbon Con'c Dilute Con'c %Recov
Number  ppmV/ PpbC ppbC Number  ppmV  ppbC PpbC
Ethane  2.00 1.06 11.39 10.57 928 Ethane  2.00 1.03 11.29 11.99 106.2
Propane  3.00 1.01 16.28 16.27 9.9 Propane  3.00 1.02 16.77 17.49 104.3
n-Butane  4.00 1.02 21.92 25.38 115.8 n-Butane  4.00 1.04 22.80 237 104.0
Acetylene  2.00 1.06 11.39 9.62 84.5 Acetylene 2.00 1.07 11.73 11.01 93.9
n-pentane  5.00 0.99 26.59 30.95 116.4 n-pentane 5.00 1.08 29.59 30.02 101.5
1,3-butadiene  4.00 1.03 2213 2334 105.5 1,3-butadiene 4.00 0.99 21.70 21.10 97.2
2-methylpentane  6.00 1.00 3223 34.95 108.4 2-methylpentane 6.00 1.01 33.21 35.76 107.7
PLOTBLANK  RUN B 243
Hexane  6.00 1.03 33.20 34.05 102.6 Hexane  6.00 1.00 32.88 34.09 103.7
Benzene  6.00 1.03 33.23 3247 97.7 Benzene  6.00 1.01 3321 32.03 9.5
Toluene  7.00 1.05 39.48 35.84 90.8 Toluene  7.00 1.01 38.74 37.28 96.2
m-Xylene  8.00 1.06 45.55 40.95 89.9 m-Xylene  8.00 0.97 4252 43.28 101.8
n-Propylbenzene  9.00 1.02 49.31 4593 93.1 n-Propylbenzene 9.00 1.00 49.32 47.31 95.9
1,2,4-Trimethylbenzene ~ 9.00 1.04 50.28 41.42 824 1,2,4-Trimethylbenzene 9.00 1.02 50.31 42.52 845
BP1 BLANK  RUN B 364
BLEND RATIO 0.00537
RF PLOT 5144 NT PLOT 15 AT PLOT 30
RF BP1 4723 NTBP1 15 ATBP1 60
DATE 5/27/2015
BY 0.00 ** NOTE: ppbC levels < 0.4 are not listed
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Network Quality Control - 25 AutoGC Sites
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Requirements for Successful AutoGC

» Chromatographic Data System
» Capable of identification and quantitation of complex samples
» Robust and simple calibration strategy
» Output format for easy review of data
» Event control for automation of quality control checks

» Standard Operating Procedures
» Daily operations for consistent data collection
» Validation to handle deviations consistently

» Data Quality Objectives

» Well defined control limits
» System for identifying and correcting failures
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