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Challenge Encountered

m At select EPA Schools Air Toxics (SAT)
sites a grouped pattern of four VOCs
identified.

m Acrylonitrile, Dichloromethane, Toluene,
and Styrene

m Measured concentrations not typical of
ambient air samples.
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Possible Causes -- Laboratory

m As Dichloromethane (Methylene Chloride)
and Toluene are regularly used in
laboratories, the potential for a laboratory
contamination was investigated.
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AIr Toxics
Laboratory Air

Sample

m Grouped compounds
either not identified or
identified at low
concentrations in Air
Toxics lab air sample

Sampler Name
Timers

Sample Date
Analysiz Date
Canizter #

Sample Description

ANAINTE
1,1.2-Trnchloroethane
1.2 4-Trnmethylbenzens
1,2-Thebloroethane

1, 2-hechloropropans
1.3, 5-Tnmethylbenzene
1,3-Butadiena
Acetonitrile

Acetviens

Acrolem

Acrylomtile

Benzens
Bromomethzne

Carbon Disulfide
Carbon Tetrachlonde
Chlomobenzene
Chloroethane
Chloroform
Chloromethane
Dichlorodiflucromethans
Dhchloromethane
Dhchlorotetraflucroethzne
Ethylbenzene
mp-ylene

Methy] Ethyl Eatone
Methy] Isobutyl Eetone
n-Oictane

o-Aylens

Propvlene

Styrens
Tetrachloroethylene
Tohiene
Tnchloroethylene
Tnchlorofluoromethane
Tnechloromfluoroethane

AirTex Lah
Air

10142009
1152009
Alloze
Lab Air
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Other EPA National Monitoring
Program (NMP) Samples

m Samples from other NMP efforts (UATMP,
NATTS, and CASATAM) and state
programs were assessed.

m Problem isolated to EPA SAT program
samples only.
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Common Element

m \What field element was common to all
sites performing VOC monitoring for the
SAT program?

m VOC collection system determined to be
the one common field element.
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EPA SAT/VOC SAMPLING SYSTEM

EPA SAT/VOC
Sampling
System
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Problem Identified

m Sampler from site exhibiting grouped
pattern problem returned to ERG.

m System Inlet leak discovered.
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SAT VOC System Inlet Leak

m [nlet bulkhead fitting found to be
exceedingly loose.

m Leak at point where 1/6” SS tubing
connects to single ferrule insert style fitting
at inlet bulkhead.

m Leak located inside of the fiberglass timer
enclosure.
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1/4” Swaglok Bulkhead

/ Fitting

¢ Fixed Bulkhead Base Nut

\ Teflon Washer (to make

weather tight)

< Timer Fiberglass Enclosure




TIMER INTERIOR

Interior Cavity

1/16" O.D. SS Tubing
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Sampler
Challenged
“As |S”

m Humidified zero air
collected through
sampler for 24 hours
(temp. = ~76 °F).

m Grouped compounds
identified In elevated
concentrations.

Sampler Name
Timers

Sample Date
Anabysiz Date
Canizter #

Sample Description

ANAINTE
1,1.2-Trichloroethane
1,2 4-Tnmethylbenzene
1,2-Thehloroethane
1.2-Ihehloropropans
1,3.5-Tnmethylbenzene
1,3-Butadiena
Acetomitnle

Arcetylens

Aprolemn

Acrylomtbale

Benzene
Bromomethane

Carbon Disulfide
Carbon Tetrachlonde
Chlombenzene
Chlomethane
Chloroform
Chloromethane
Dichlorodifiucromethans
Dhchloromethane
Dhchlorotetrafluoroethane
Ethylbenzens
mp-Xylene

Methyl Ethyl Eetone
Methyl Isobutvl Ketone
n-Oetane

o-Hylena

Propvlene

Styrene
Tetrzchloroethylene
Tolnene
Tnchlorosthvlens
Trchloroflucromethane
Tnchloromflusroethane

SACASCH
SATAVOC-31
Lv11/2008
1122009
SATILS
"As3 5" Sample
EESULT NITS

ND ppbv
0.03 ppbv
ND ppbv
ND pobv
ND ppbv
ND pebv
0.13 pebv
0.09 pebv
0.12 pebv
1.63 pobv
0.06 ppbv
ND pobv
ND ppbv
0.02 pebv
HND ppbv
ND pebv
HD ppbv
0.26 pebv
0.08 ppbv
8.51 ppbv
ND ppbv
0.34 pebv
0.26 pebv
0.13 pebv
HND pebv
ND pebv
0.1z ppbv
0.11 ppbv
0.68 ppbv
ND ppbv
1.81 pobv
ND pebv
0.04 pebv
ND pebv
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Sampler Name SACASCH
Timers SATAVOC-31

= Sample Date 10:713/2009
R e p al re d Analysiz Date 10/14/2009
Camizter # =077
Sample Dezeription Eepaired Sample
S m I ANAINTE RESTLT TNITS
a p er 1,1, 2-Trnchloroethane ND pobv
1.2 4-Trnmethylbenzene ND pebv
1, 2-Ihchloroethane ND pebv
1.2-Dnchlor ND b
Challenged =
1.3-Butadie ND b
_-icetulrllimlem ND izb:
Acetyl 0.33 b
m Humidified zero air — o
Acrylomtile ND pebv
Benzens 0.12 pobv
llected through e s o
coliected throug o o e
Carbon Tetrachlonide 0.11 b
sampler for 24 hours Cloerece D
Chloroethane HND pebv
- OF Chlorof: 0.02 b
(temp. = ~76 °F). = o
D.Lc'h]mnd.iﬂ'uumm.edum ND pebv
m Grouped compounds e e
. Ethylbenzena 0.02 pEbv
concentrations Niaio B Koo o1
- - - Methy] Isobutyl Eetone ND rebv
consistent with typical »-Ocine D
. o-Xylena 0.02 pebv
zero alr sample Fomyiee -
I t Tetrachloroethylene ND pobv
Tohen 0.13 b
resu S Tfid:lc:neﬂ:}-lme ND ;;‘n:-

— Tnchlorofluoromethane 0.27 rebv
] L Tnchloromfluorcethane 0.09 pebv
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Sampler Name SAPASCH
SATAOC-20

Timers
Sample Date 10142009
- Analyziz Date 112008
S an I t d L k Canister # SATO3
I u a e e a Sample Description SIIEml-’lEEi_i[E:i- tronzh
ANATYTE RESULT TNITS
C h I | 1,1.2-Trichloroethane ND ppbv
a e n g e 1,2 4-Tnmethylbenzene 0.20 pebv
1.2-Dhehloroethans WD b
L,2-Thehloropropane HND zb:
1.3, 5-Tnmethylbenzene 0.08 pebv
1,3-Butadie WD by
. . Acetonitm ln=_'nIE 1.14 ;:b :.
m Bulkhead fitting = 0w
manually rotated to -
y Benzene 0.19 rebv
B thana WD bv
eak at the e : o=
cause leak at the Insert Carbon Tetrachlorids 004 pobu
. . Chlomobenzene 0.06 ppbv
Chloroethan WD b
style fitting. e M
. .. . Chloromethane 0.69 pebv
Dhchlorodifinoromethane 0.24 b
m Humidified zero air Dbl o
Dhchlorotetraflusrosthane NP P_‘D]:ﬁ:
collected throug Eintace
mp-*vlene 249 rebv
Meathyl Ethyl Ee 041 b
sampler for 24 hours MilooiKeoe XD e
o n—lffcm.n.e 0.57 rebv
(temp. = ~76 °F). = on o
Styrene 3.76 pebv
Tetrachloroethylene 0.04 pebv
Tohiene 26,45 rebv

o Tnchloroethylens 0.12 pebv
! L Tnchloroflucromethane 0.12 pebv
Tnchloromfluoroethane 0.04 rebv
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Challenge Simulating Ambient
Conditions

m Three timers (2 new, 1 refurbished) had
bulkhead fitting rotated to facilitate leaks at
the Iindividual insert style fittings.

m Timer enclosures skin temperature
elevated to 100 — 105 °F to simulate sitting
INn the summer sun.

m Humidified zero air simultaneously collected
through each sampler for 24 hours.
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Sampler Name

Elevated
Temperature
Results

Timers

Sample Date
Analyziz Date
Canister #

Sample Description

ANAIANTE
1,1.2-Trichloroethane
1,2 4-Tnmethylbenzane
1,2-Thehloroethane
1,2-Ihehloropropane
L,3.5-Tnmethylbenzene
1,3-Butadiens
Acetomitnle

Arcetylens

Acroleim

Aaylomtmle

Benzena
Bromomethane

Carbon Dhsulfide
Carbon Tetrachlonds
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichlorodiffuoromethans
Dhchloromethane
Dhchlorotetraflucrosthans
Ethylbenzens
mp-Xylene

Methyl Ethyl Estone
Methyl Iscbutyl Ketone
n-Oetane

o-ylena

Propvlene

Styrene
Tetrzchloroethylene
Toluene
Tnchloroethylene
Tnchloroflucromethane
Tnchloromflusrosthans

SIM Leak #3
11341
1W1=2008
1162008
5077

RESULT

034
2446

0.08
013
722
16.02
431
148.50
1.26
0.11
0.14
0.08
0.21
015
028
245
0.21
448,78
ND
4315
3349
1.43
0.14

10.13
0.55

TT.35
017

91.51
1.54
011
0.04

STA Leak =4 SIM Leak #5
10437 11100
107152009 10/15/2009
10161009 10/16/2009
SATOOT SATO30
Simmulated Leak throngh Timer
Shell Temp ~100 - 105°F
RESULT RESTLT
ND ND
HD 016
ND 079
0.02 HND
ND ND
HD HND
0.66 445
0.52 021
025 311
417 105.12
0.14 098
HD 016
ND EI- 15
0.11
ND
HD EI- 20
0.07 025
0.85 2 :IT-'
0.70
19.93 -1 ]|
HD
0.57
049 1 "{I
033 EI- 85
ND
HD
0.16 EI' 61
0.51 075
0.62 18.51
ND ] 0.29
1.1% 1462
021 1.56
027 012
0.12 0.08

TNITS
ppbv
ppbv
ppbv
ppby
ppbv
ppby
ppbv
ppby
mpbv
ppbv
ppbv
ppbv

ppby
ppbv
ppby
mpbv
ppby
mpbv
ppbv

ppbv
ppbv
ppby
ppbv
ppby
mpbv
ppby
mpbv
ppbv
ppbv

ppbv
ppbv



'__
Conclusions

m Leak at point where 1/6” SS tubing connects to
single ferrule insert style fitting at inlet bulkhead
ocated inside fiberglass enclosure.

m Potential cause of leak Is rotation of the inlet
pulkhead fitting.

m Grouped pattern consistent with formulation
associated with fiberglass.

m |t is probable that temperature and the
application of high vacuum exacerbate the
contamination.
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'__
Possible Resolutions 1

m Instruct that a 5/8” wrench be used to
secure the fixed nut of the bulkhead fitting
In place so that it cannot rotate when
attaching the vacuum regulator to the inlet
or canister to the outlet.

m Add bulkhead fixed nut stabilizer.

QAERG




Without
bulkhead nut
stablilizer

With
bulkhead nut
stablilizer

10/23/2008
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Possible Resolutions 2

m Change bulkhead fittings to a style that
utilizes a 1/16” double ferrule (Swaglok®)
fitting to connect to the 1/16” SS tubing, In
place of the Insert style fitting.

m Change to a timer enclosure made of
metal instead of fiberglass.
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