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APCD Air Monitoring

* APCD is a Primary Quality Assurance
Organization

e Robust Criteria Pollutant Network —
including NCore, Near Road

» Adding Photochemical Assessment
Monitoring (PAMS) in 2019



Auto GC "“"Shootout”

Laboratory Evaluation Process for Field-Deployable Automated Gas Chromatography

Units
Eric P. Poitras™, Jeff §. Nichol', Larry C. Michael', R.K.M. Jayanty', Kevin A. Cavender?, Dave M. Shelow?

INTERNATIONAL

'RTI International, Research Triangle Park, NC; 2USEPA/OAQPS, Research Triangle Park, NC
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Toxics Background

2005
1940s Strategic
WWII rubb Toxics Air 2017
fru <r Reduction APCD
manufacturing (STAR) installed
“Rubbertown” Program auto-GC

2000-2001 2005-2013
West University

Louisville of Louisville
Air Toxics EPA TO-15
Study air toxics

(WLATS) monitoring



Rubbertown Area




VOCs Selected for Monitoring

Louisville APCD Target Compounds
1,3-butadiene < ~

acrylonitrile benzene

bromoform

ethyl acrylate

ethylbenzene
MIBK
methyl methacrylate

chloroform

carbon tetrachloride

toluene
styrene

1,4-dichlorobenzene
methylene chloride
tetrachloroethylene
trichloroethylene
vinyl chloride
ethyl acrylate*

48 additional
PAMS priority
& optional
C-Cpo
compounds



Chromatotec/CAS
Auto-GC System

 Zero air generator
« Hydrogen generator
» Internal calibration
* C5-C GC
» Cg-Cy, GC+Supervisor B < S

FID

Preconcentrator Trap




Field Evaluation Goals

* Determine g 2
- VOC elution order sl 1
- VOC retention time windows ¥ SHFIBE Bl 20
» Coeluting VOCs | ,

» Assess
« System cleanliness
» Nightly zero air runs

» Retention time stability
» Nightly permeation tube calibration runs

« System stability & performance
» Biweekly system checks




Retention Time Shifting

Fietention Time = 379.54 s Detectar value = 28431

CALIB3OM File = MAAGWAPCD Instrumentation\Fire TraininghAutoGC\Data_Backup\Dajg
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EEOD

E000 4
5400 4
4800 4

4200 1 il
3600

J UL L
o B A BA

1800 T T T T T T T T T T T T T

EXANE 570.80s

AME 17280 s
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From run A to run B, ~20 sec RT shift




Dew Point & PLOT Column
Retention Time

Mar. 24 -
April 24,
2018

——n-Butane Retention Time

o
24-hour Avg. Dew Point (°C)

Dew point range = 21°C

RT range = 15 sec.




Dew Point & PLOT Column

Retention Time

April 26 - ——n-Butane Retention Time — ----- Dew Point
180 25
May 27, ~ ®)
2018 g 175 20 3:
~170 15 £
o o
.|§165 10 &
After = 160 c 3
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Date

Dew point range = 27°C RT range = 26 sec.




Coelution

methyl Ce-Cyp GC
111111 cyclohexane 5/31/18 canister runs
(PAMS)
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! dichloropropene MIBK
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Confidence in Peak
Identification

Retention Time Shifting Score

Low probability RT shifting > RTW
Post-processing not likely required

High probability RT shifting > RTW
Post-processing likely required

Coelution Score

No known coelution

S - Satisfactory

U - Unsatisfactory

Partial coelution, each peak is quantified

Partial coelution, quantification is concentration dependent
Complete coelution with VOC of interest

Complete coelution with unidentified VOC

gaT A W N =



Data Quality Score (DQS)

DQS

Low RT shifting potential

LS No significant coelution concerns
vELLow  High RT shifting potential OR

No significant coelution concerns
RED High RT shifting potential AND

No significant coelution concerns



Data Quality Score (DQS)

Raw Post
O
N

CaeC vinyl chloride
370 1,3-butadiene
benzene
carbon tetrachloride
trichloroethylene

S WNOUTFE WWOULW

Ce-Ci2 toluene S I
tetrachloroethylene
ethylbenzene
styrene I



Column Temperatures

Column Temp. (°C)

C,-C, GC
PLOT Column Temperature Cycle
——Target Temp. =-=--Actual Temp.
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Column Temperatures

Column Temp. (°C)

250

= = N
u o U1 o
o O o o o

CG-CIZ GC

BP-1 Column Temperature Cycle

—Target Temp. ==-=--Actual Temp.

5

10 15 20 25 30
GC Cycle Time (min.)




Next Steps

69 VOC calibration cylinder Nightly RTS/CCV
60-meter C,-C;, GC column Improve peak separation

Improve peak separation
Consistent with PAMS program

Capture more volatile VOCs
Consistent with PAMS program

Redesign GC column ovens Improve temperature control

60-minute GC cycles

Peltier-cooled 3-phase C,-C; trap
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Questions

Billy DeWitt

Air Monitoring Program Manager
billy.dewitt@louisvilleky.gov

Louisville Metro Air Pollution Control District
(502) 574-7274

www.louisvilleky.gov/APCD




