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M F T H ~ ~  UA-DFPERNI~'ATTION OF TOTAL 0 ~ 3 .  
sous ORCANLC CONCE.XTTWT10N U 3 l N O  A 
F ~ I K  IONIZATION ANALYZW 

~p~l ieobi l l fv  and Pnnnple 
Appllcablllty. Thls method nppllcs to *~ measurement of total gaseous nraanlc 

cOnc.ntration of vapors conslatlng primarily 
of glkanes. alkenes. andtar arenes laromatlc 
h 9 ~ c a r b o n s l .  The ConcmtratloD Is ex- 
preosad In terms or propane lor other BPDTO- 
pd8ta orgnnlc callbratlon gas1 or In terms of 
WWn. 

1.2 mlnclple. A gas  ample 1s extracted 
the source through a heated sample 

if necessary. and glass Nber Nlter La a 
name IonLZBt10n analyzer lFL4). Results are 
lBpOrted 8s volume concentratlon (IquIva- 
lents 01 the  callbratlon gas or as carbon 
aaulvalen19. 

Dpfinmons 
2.1 Measurement System. The total e q u l p  

resulred for Ch0 determlnatlon of t he  
p concenmtlon. The  sy8tBm cons1svl of 

2.1.1 Sample Interface. That poortlon of 
the system that  Is used for one or more of 
*e followlng: snmpln acqulsltlon. sample 
ya~sportatlon. sample condltloD1ng. or pro- 
ldc t lo~  of the analyzer from the effecvl of 
*e stack effluent. 

2.1.2 Orgganlc Analyzer. That wr t lon  of 
the system that  senses organle concencra. 
rion and generates an output proportloml to 
the gas concentratlon. 

2.2 Span Value. The upper l lmlt  of a go8 
concentration measurement range t ha t  1s 
speclfled for affected source categories I D  the 

followlng malor subsystems: 

sppllcable part of the regulatlons. The span 
value Is establlshed In the applicable regula- 
tlon and Is usually 1.5 to 2.5 tlmes the appll- 
cable emlsslon l lmlt .  If no span value Is pro- 
vlded. use B a w n  value esulvalent to 1.5 w 
2.5 t lmes the expected concentratlon. For 
convenlence. thn Bwn value should cor- 
respond m la) percent of th8 recorder scale. 
2.3 Callbratlon Gas. A haawn concentra- 

tlon of a gas In an ~ p p r o p ~ l s t e  dlluent gas. 
2.4 Zero Drlft. The dlfference In the meas- 

urement system Mtswnse to B zero level call- 
bratlon gas before and after B stated perlad 
of operation durlng Whlch no unscheduled 
maintenance. repair. or adjustment took 
place. 

2.5 Callbratlon DrlIt. The  dlfference In the 
measurement system response to a mld-level 
callbratlon gas before and after a stated pe- 
rlod of operation durlng which no unsched- 
uled mnlntenance. repalr or adjustment took 
place. 

2.6 Response T h e .  The tlme Interval 
@om B step change In wllutant concentra- 
tlon at the  lnlet  to the emisslon measure- 
ment  system to the  t lme at  whlch 95 percent 
of the oorrespondlng flnal va111e Is reached as 
dlsplayed on the  recorder. 

2.7 Callbratlon Error. The dirference be- 
tween the  g88 concentration Indlcated by the 
measurement system and the known con- 
centratlon of the callbrstlon gas. 
3. A m r a f w  

A 8cheme.tlc of an BCCevCBble measurement 
system 1s s h o w  In Flgure U A - I .  The essen- 
tlal comwnenta of the measurement system 
are desc&d below: 
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3.1 Orgnnlc Cancentrntlon Analyzcr. A 
flame lonlzatlon nnalyzer (Fa) capable of 
meetlng or exceedlng the ~ p e ~ l f l c a t l ~ n ~  In 
thls method. 

3.2 Snmplo Probe. Stalnless steal. or 
equivalent. three-hole rdke typ0. Sample 
holes shall be 4 mm In dlamcter or smnllcr 
and located a t  16.7. 50. and 83.3 wrcent  of the 
equlvslent stnck diameter. Alternntlvely. n 
Slngle OPenlng probe may be used so t h a t  n 
g m  Sample I s  collected from the centrally Io- 
csted IO percent area of the  stack cross-sec- 
clan. 

3.3 Sample Llne. Stnlnless steel OP 
Teflon. tublng to trnnswrt the sample gas 
to the nnalyzer. The sample llne Should be 
heated. If necessary. to prevent candensatlon 
In the  line. 

3.4 Callbratlon Valve Assembly. A three- 
Way Valve nssembly to dlrect the zero and 
callbratlon gases to  the snalyzers Is rec- 
ommended. Other methods. such ns qulck- 
connect Ilnes. to route ca!ibratlon gas to the 
analyzers are applicable. 
3.5 Partleulate Fllter. An In-stack or an 

out-Of-Stack glass flber fllter I s  rec- 
ommended If exhaust gas particulate loadlng 
Is  slgnlflcant. An Out-of-srack fllter should 
be heated to prevent any  condensatlon. 
3.6 Recorder. A s t r l p c h a r t  recorder. ana- 

log Computer. or dlgltal recorder for record- 
Ing measurement data. T h e  mlnlmum data 
recordlng requlrement Is one measurement 
value Per minute. Note: ThlS method I s  often 
applled lo blghly explosive areas. Cautlon 
and care should be exercised In cholce of 
equlpment and Installatlon. 
4. Calibration and Other Gases 

Gases used for callbratlons. fuel. and com- 
bustlon alr ( I f  required) are contained In 
compressed gas cyllnders. Reparation of 
eallbrntlon W e 3  shall be done accordlng to 
the  procedure In Protocol No. 1. Hsted ln ci- 
tation 2 of Blbllography. Addltlonally. the 
manufacturer of the Cylinder should provlde 
a recommended shelf life for each csllbratlon 
gas cylinder Over Whlch the concentratlon 
does not change more than  i2 Percent from 
the certlfled value. For callbratlon gas vsl- 
ues not  generally available (1.e.. organics be- 
tween 1 and 10 percent by volume). alter- 
native methods for preparlng csllhratlon gns 
mixtures. such as dllutlon systems. may be 
used wlth Ddm approval Of t h e  Admlnls- 
trator. 

Callbratlon gases usually consist of pro- 
pane In alr or nitrogen and are  determlned In 
terms of the Span value. Organlc compounds 
other  than propane can be used followlng the 
above guldellnes and making the  appropriate 
correctlons for response factor. 

'Mentlon of trade names or s ~ e c l f l c  prod- 
ucts does not constitute endorsement by the 
Envlronmental Protectlon Agency. 
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4.4  Mid-level Calibration Gas. -. 

cnllbratlon 839 wlth a concentration 
ep,ln. l en t  to 45 to  55 percent of the Bppilcabln 

d l b r a t l o n  gas wlth a concentratton quln.' 
l ent  t o  80 to 90 Percent of the appiicabls I 

. 

"Zl"L?. 4.5 High-level Callbratlon Gas. An ,,,,&i, 'ap: 

"due.  

'& ! 5.1 Zero Drift. Less than +3 Percent .,fa, 
5.2 Callbratlod Drift. Less than fl mw,j,f 

5.3 Callbratlon Error. Less than t) DIb 
'I 

... . 

.* s p m  value. 

or span value. 

cen t  of the csllbratlon gas value. 
6. Pretest Preparations 

t lon Of the Sampllng sits Is generally sDIo~. 
fled by the appllcnble resulstlon or pu- 
of the test;  Le.. exhaust stack. lalet Ilns, ((0. 
The Sample port shall  be located at 1e-t 1,) 
meters or 2 equlvslent diameters u p l t m ~  
of the  gas discharge to  the atmosphere. 

6.2 Location of Sample Probe. Install th( 
sample probe so t h a t  the probe 18 c e n m l l ~  
located In the stack. plpe. or duct an4 I* 
sealed t lghtly at  the stack port connectlon. 
6.3 Measurement System Pxparatlon. 

Prior t o  the  emlsslan tea t .  assemble thq 
measurement System followlng the nanufae 
turer's wrltten Instructions In preparing tho 
sample Interface and the organlc analymf. 
Make the System operable. 
FIA equlpment can be calibrated for 11. 

most any range of total O P ~ B I I ~ C S  coneentrr 
tions. For hlgh concentratlons of organlu 
61.0 percent by volume 8s propane) modlflcl. 
tlons t o  most commonly available analyrsn 
are necessary. One accepted method afequlP 
ment modlflcatlon I s  to decrease the slzo Of 
the  sample to the analyzer through the YM 
01 a smaller dlameter sample CapllhIY. Db 
rect and continuous measurement of orgad0 
concentration I s  a necessary condderatlon 
when de temlnlng  any modlflcstlon design. 

6.4 Callbratlon Error Test. ImmedlaWll 
prlor to the test  serles. (wlthln 2 hours O f t h a  
start o f  the test) Introduce zero g u  m d  
hlgh-level Callbratlon gag a t  the calibratlQn 
valve assembly. Adjust the analyzer OUtVUc 

6.1 SeleCtlOO Of SBmpliDg Slk .  The 1- 






