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. . I. 'INTRODUCTION- ' ~ 'I 
I 

'·; '. ' ·.:· ·, 'f \ ,· ' ' ": .. ' . ',., , . ' '' . 

. Netyv~rk;En~iron.ment~l, ·i~·~ .. wa~ retained'-by 'the Ca9_~t -Cor'po~ati6~ in. Midl~~c:1,"· Michiga17 to p~rfci.;~ a-r~ · I . 

·_ e'rni;sion ,~t.~qy .at th~ir ._fasility; · ·.rh¢ ·;~qj~se or,the stud~ .vy·a~ to ~C>n~U~ ·emi~si6n _;a,rnpling. o·~.the F~f:ned ·-. :· .. :· ::. 
• ,• • I ' ( •. ' • • .I ,•• • , 

. ,· ., 

J ·: _' 

Sil\ca M~mufa~yring ,ProcEr~? ,in, cirder to ,document 'i omplia,nce .. ~ith' Michigan 'Qepartment ,of, E'n,viro~rrient, :. :. '·'.' 
I I . ' • . • ;: ( ••' • • • " •, •) .••\ . f. - • • I _,,. '• ,,: • 1'; • ,... • ,• •, 

Gre.at:L.~kes and.Energy (EG.~E) Renewable ppet~~ing Permit (ROP) ~o. ,MI~RQ~.:N625'1-2q20 . . Ml-Rap:. .. 

N625~-io?Clh~,s~~tc;1blish~<;tths? ,foll~win,fJ emissi~n-li~its,f9~th1~
0

SOUtce'; _' ·.,. ·,,: _,.,., '.' '·.,. . "'' 
, • I • < , ' • I -·~ ·.' \ :( ·' , • , , 1 • ·\ ' • .\' ' / ·-. • ~ 1 • 

't otal C 

~ 

, ~ •. 'I 1 t ••,-,. I • • 

. . I' JI ' '• ' • i ( _, 

n'!; -Sampling was ,conducted ~:m the Fumed Silica 
0

Manufactudng 
• ., •, \ •• •,I, I I 

. '· '- , ~ . .: ) 

\ ' I '•, ( . 
. • > • 

.. I " ',I 

, ·".:.·, "; ~ '. ~· ·, ·' ·_ TF~.13.i xhau_st csv-'z> . , •,' 
! 1 ·,·, ,:·~ .\. :· ,· · > • :_. ~·:. :H~d~ogen d~16ri~ie '(H21) - U.S,;EPA Method 26A_.-- :_- .··,:. ·· ·_ • :· · · .'':( · ·., · ~- .· ;·. ·., . . , , ... , ., . .- .. · 

.' '• . ·.::'. ,· (/ ·J': ~~ \:~~ 'E~h~.~~.~ G~i P~~a~ et~r~;·ca'ir ,flo~ rate, t~·~pe~at~re, ~disture ~n·d-. d~n~ity/ -~ J.s·. E~AMeth,o~s : :, ·:·.:,_. .'··: I , , / :.·:,. _' · :._·, { ~hroug~ 4::·-.·:·' ,;; .:_~. ,':' ', · ' '· · . •· . , · · , ., " ·· 
' .. ,.. 'J ,.-, •'; . · ,, ,., -· ., .. /->/:\'.\,'.,,. ' .. 

u < '_ :· . , · ,~~r~bb~r ~xti~_u$t ($V-7) . ,• , \ , : . , . .. . . , 
.. r-: -· - -, ·'< -··1 ··:·, . ,, Hyd~~ge~Chl~rid~(HCl)-lJ.S:·EPAM~thod,26A .. ·-·. ·, -,~'. ·. , .. .' 
, . ' - \1 ("._ } ! ., \ ~ J ! • I. . ' . ' _. ,_ .. I~~ , ,· ~- ~ ·,_ ;'I ·1 i; .. :.· ·• - • 

I.·.,:••. · ..... ;_, ·-:'.-, ... qi,rbo'nTetrach~~:>ride '.&Chlo~ofo~~ --: ·U.,S'.EPAtylethod)~(CharccialTubes) _. , .. ·. , . 

. ·; :. • .,_·,.~ 
7
,' ~ ~: • .• • ' •Methyl Ctiloi ide-(~,hlo~o~~thane)·_~ Methylen~~ Chloride (di2hl~rome~hane) ~ t/ s. EPA M~thotj 18~. 

• I _, • I(. ' " - \ • ' ~ ••: • - - - . • • ' I • _,. • • • • .-

.(T, ed la r Bags)_ ,: ... · ·. . . . ,. . . • ,.• ) -~·\ .. . . .. , .... 1, ·., · .:·. >·., .. 
•: < •.,' • t ,I ~, • !' .• • • .> • I • .• •: 'I • • ,• \ -' '4-- •~ - •; ' • ::;: • ' • • .' • ' .. : ~ ( [' • • • ;-"° - •• • ~ I·, ' • ~ ' •, 

Exhaust.Gas Parqmeters. (air flqw_ rate, te,mperat_u·re, moisture and density) - U.S. ~PA Methods 
• J ' ' • I• I • I _, •. ,.,, f, : j t-•, •,:(. /' ~• ,• • I ., I• ' r • • -. -

,i thro~gh,~ .. ·,. -~ '..····,_: _ .. , , , . , .. 
' I I ( •l,t• '\ , J , ~ '.-, • ,J• ~/ • ~~- ' ' ., ,~ ,, \ '•. I 

Thi: ~am~ling ; ~S;Pertor~ed oye~ ~h~,peri6d of oecember ~ ' 2, :~o;o b; StePha~ K. B;rcj,: R: :s~~tt ~ ;gJii, '' •. ' ',, '' ·•. 
'.' {-' _:. ;i • .. "1' -, . , , 1 •_._.,• • -~- ·' ·• ,' ',, .. / - •,> I,;_, '·' ~• t ' \.' ,';;.1,· _.\, •_, J - ~ t .,•,., •~•:, 

Richard D; Eerdmans and David~D. l;ngelhcJrpt of,Ne,twork Environmental;:Inc.. .Assisting· wi.t.h the·study . · , .. · ·.· · ,.· ., .·_ , :: 
•.~ : ' ,, • ,· ; .,, •. • ·' >' • :-' • } .' , ' • • , ,. • • , ~' I , •. ~ r •- ;.. • , ~ • • •, • • : • ' ' ' ' • - • ,-'I, ,. - • .. ,. • • J.. .,,. 'I' 

were M_r.-:Kevin Musser of the :.Ca6ot C<;>rporation and the.opera.ting staff of.the fadlity . . Ms:, .Linds.~y'Wells -. . . 
• : ".,) . ~r ..... ► ,, I : _I ( • :.1' > • < • '·' • • ... • • • ' / • . , ·: • 'I ' • • _, , • ., I • , • ~ •,_ • t r l ..... I..,. 

·. a(ld Mr~. ~en ~i.fkopp' of .the. Mi~higan Depan:mE;nt of Envirqnm~ot~ · ~reat La~es _a~d En~rgy,:(EG~E), ~ Air· . •.· ~ ,. , 
' ' ' • ' • ' ' . ~ ' J . 

'Quality-Divis.ion . were present to observ~ t,he s~111pling a~d· sour~~ ope~ation . . .- r:' , 
' I I j\• • :, l 

I t:. ' • ', -; 

,! . 
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·u.1 TABLI;· i •.,. 
L EMXSSiON RESULTS 
sot' CORPORA hoN, ... 

IDLAND, .MICHiGAN 
MED SILICA PRO,CE. 

'I'' ; r I '.• • • 

12 :30-13: 34'' .914 ·_ · . 

8'99 ' 

Average \ 
,. '1 

12/2/20 . . .... ;. 
09:37-1'0:41 

;'( 

., ,,,I 

2,823 .: 
•.1 I •• 

'12/2/2.o' ,··, ,:; i0:59-t2:04 · 2,7.77 , 

12/.U20 ' .)2:'20-13:24.',•, 
,, ~ I- • .• , • 

•, ' " ~ I . • I. , ' • • • •. '. 

'· (1}''DSCF~· ~· D~
1

Stari~ar,d'·t~bl~
1 

F~et. Per' ~ihute\68 °F & 2~.9; iri':." Hg')'. ' . 
. (2) RPM = Parts-Per Million (y/v) rn1-a Dry'Ba$is . · . 
'(3)' Mg/M~ ; ··Mii'ligrams Per Dry Standard Cubic Meter 
, ( 4) . 'Los/Hr = Poun'ds Per Hour;'· . ' . _, .. 
\ I J;_/ ( • • 

64.10 

0.5.4 -- - 0:82·. · .. ; ~:OQ87.,' . 

0.21 , 0.32 . .. ,0.0033 J ,, 

. O.il ·. oj2':-·· o:OQ33-,. 

o·~-4~r , 
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II.2' ·TABLE 2 

n:; 
' ' 

·•. \ 

· CHLOROMl:THAN~ EMISION RESVLTs· (PPM)'C1>: 
. . ) . CA_Bd1 G:O~PORATIQN . . . '. 
' .... ·.. . ··. MIDLAND,-MICHIGAN , · · .: .:, 

FUM.l;D_ SIUCA, ~ROC,fSS 'SCRUB~ER (SV~i!) 
' . ·- . .~-DECEMBER 2, 2020 , 

V • ' 

n ·Chloroform :,:.,_ 

. , . Methyl Chloride. ':N., D. <2> 

M~thylene Chloride:;,· 
,t .. • 

-N.D,. _<2> 

il-
}"otar Chlo'romethanes <3). ''_- 1.529 1., 

' .J ~ ' I~ • i' :,. ~ '• • • I I \ , ' I ) 

-(1) PP~.=-~arts _Per Millip~ (y/v)' On'A Qry-· Basis · . , , ... ·-· _. ;:· '., _ ,· ,, , , .. · -,, . ·· ,.. · L • ~ • • : •. •· •• • •. •., -

·<4) · N.D. = Non Detect,ed at qetection 'limits•of 0.242 PPM_ for: Methyl Chloride and ·0.243 PPM ·for Methyle_n~ Chlbriqe. · 
-· (3) . Tot,al -::= Additive· t~tal fo_r :c::hlp~omet6'a_~e .~oncehtratiqns. in .·PPMv:: . D~te~jon limifvalues were··ada~d intp t~e-totals. 

• '•, :. 

11 

.' : _::, ',.,, ', ~ ' • • ' ~ ,. -:;• -i - , J -,• • , ', ,, .' ,' , ' _, ~ ~• • t , , , • • ,, ~ • , • . • / .,1 •, ' 



'" . ' •1·\ .. !, • . ~ 

- _ . . I'I~3· tABLE 3· .. 
cHloRoMi;.tt:tANE e.Miss1or,J R1:·s-~L rs (Lss11-1R)~1>. · 
' . " .,,·. 'CABOT'CORPORATION ., . ' ·.,l, 

, .- , ~ '. . MIDLAND, MiCHIGAN ,' ·· . . : ·, 
F!J,MED SILICA ~~OCESS _SC~U~BER (SV-7) 

..... 

. l;)ECEMBER 2, 2020 
•• ,. I • • 

Carbon 'Tetr~chtor,ide . 
f, 

;. ,,. 

Chloroform . .'' 0.0J13 :" ,- ' I 0.0106 0,:00~7 0;Qlb6 
~-· "· I_ 

·:,.<Methyl'. c~roriae .. - ·N .. b. '.<2) r\J. D: <2) ' -N.D. (2) . -N.D. (2) , . . . 

il 
I 

.. ; Methylene Chloride ; --- N~o. :~(2) ,·:• N.D. (2) N D~ <2>·· ·'N.D:· (2)_i 
. . , I. '. • ·. ·•·1 .. :-... ' · . . ·, 

. -. ·' 
. Total·. Chloror,ethane.s .<3) 0.0861 ' o·.osQ4 Q.076;3; 0.0~09, .. 

. --, .. '., { ,- ·' •.' ,'' ' ,' ,. ' . t, • ; . , ' • <:. • . • I 

, ·c1) .Lbs/Hr~ Pounds Per Hour: -.. Caiculated using-.2;823'bSCFM,for '~,unple Orie, 2,777:DS~FM ,fpr sample_two,and 2,788 : 
... .' ·osCFM f6r samplethr~e: _ , · .. · · _ · . . · ; ' , · - · · -· . • .. - · ,· _ ·., _ . ·· · : · · ·. 

·. -{2)' N.D. _= ; Nor .Detect~_d at defection ·llf)lits o( 0:0053 .. Lbs/Hr for' Methyl--~hlo·r_ide:qnd 0.0.090: Lbs/tlr. fcir Methyle~.~-
Chl.6rlde . . • .. , , . -~ . , · . - , -- '.' · - · ·., .'• " - ~ .- . · .' C, • : • - 1 • , :- • • , _ .-, , .- • - • • 

" ~3) ._!qtal. ~ ~dd_iti_v~J?ta~ _for~chl6rome.~han~.e;.,!_ss~o~n rates ih Lbs/I-Ir. · ·o~tecti~fi) mit ~a_lues wen{add,ed int~ t.n~ totals. 

•,\ ,J' 



.. ;, 

' . · \., r 

n • • 'I·, 

,. f\: I• C ·•, • 

J• {.. ;'. • ,,, ·- ' ,(I-:- :. • , ~- I , 

· : .• ·: ·: : t , ~IU ·: H~I Em!~~;~O R~S~,i:~ (S~-2 · & ,SV~7J ·cTab1e _ 1) ..; The ~ydrOchloriC. a~ki ( 8CI)' e~,;~siOn ; e~uli:~ , 
. : ,; .. _ ... ~~ ,,. -~. ar~ ~u~m9~1ze{in tabl~: 1-·as foll9yvs·: · . . . . ., . , ., .. . , 

n•-' ·, •_ . ',·., , > , . , 1 
-.- : .,. • ' ' ' l .. , /: ,', , • \. ·. , ' .• 

_ . . . r,. .- •. , .• ~ Sou~~e · . : ,,- ·:. ·· ·. . , _.' :> , ___ .. '..., .. ·. 
, •• ,, ; I ~ • Sampl¢· . !' : .- \ 

( Time • ...... •,. .. .· ... , , . ·/ ., . ·· .. ::, , '.. . ':•, :' · . , . •· , ,: ·, 
•.-, ·, Air Fldw Rate ·(DSCFM)..,.. Qry Standarq Cubic Fee~ Per"Minute (ST:"P ::;: 6S ?F ~ 29.92 in__ Hg) _., • ,, , .. _. · ;:· -

•'" ·•, •, • \' 'j 1 • • •. : • •,, , ._ •' .•••' 'f • ,'• ,\ \ :• ' : ·"", • \ ~ •'· '- \~ ·•'\• .: •."\ •• 'I ~ - • . I 

· · ! :. 
1 
Htr~onc,entrati9n (PPM) ':- Part~ Per Million ·(v/v) On A-Dry Basis .~-

'] ,: • _' : . ... . . : ';, '- \ :- · Hc1 Copc~ntratipn (Mg/M3
) _ ~ ~ilHgfa~~ P~r ~rv: 'staridard ·cubft. ~~te; '. ' , .. . ;. ·. ._ . . ; 

I_ · .- ·. ·: ·. :, \ . · ,._. · • , , HCI Mass Emission Rate (Lbs/Hr.) ..:.. Pounds Per: Hour , ·· 1 ·-·: · , • _- :··. , , , , · ·. - ; 
.__, •,,1\~ 'i· J .•",J -.. • ,'"' ' ' ,·· , t ' 1• \ ~} , - ,~.' '• , .~ ~ --· ,,,, .\ ,· ,•···... ) t ·,.' .. : ,' • ~ '"• 

I : . . . i , ) . :· II~:~: : c~-.~~lll~tti~~~ ~onceot;~t~o~ (P~M) E~ is~;: : -~~:~;~~ ts~~~) (T;bi~ 2) ; ;~~ '. :· : : .<' .; .. · .. , , . 
' ' •. ·, ~\ .1" .· • : . : ~ •, •/ ,•' ~• ,' 1.' '._ •' • • :· • ... •· t ._ . .J ,._ ,, ~ --., • > / ' -I' I ,;, ~ .~ '1. \_." J I l 

_. ~h~~rom~~~a.ne_'cor,ce~~~~ti~n ~e~-~I~ ·a~e 'sum~~_rized !·~ Ta'~le ~2~as _fo~lo~_~: - , . , _·.; ,
1 

• ..... ·• : . • .•• 

• ' 1 ·Chlorometharie Compound .· .. · .,. :,, --•,: ,- . : ··. - ·· 1 ·· • • •• ·,- •. • ' · '.. • 

~ , ' ~am Pl~ & Til)ie •. : : ; - , . . • , . .~ _ • \, ; \ ;. . . . · · ' '/ · • : ": ; . . . /:,. , 

·, •. . ~hloromethane Co('Jcentrqtion (PPM) -'-- Parts per Million Cv/v) On •A Dry Basis ,. , - ' . . : . : ' 
~ ,/" I • \ " I '..' • , -. i,_ •••• c- ' , \ ,, I ', ~ l _( \ . • ' ,-

• , . ..,. . ' ·.:,· ,, '~ '.. . 

~- , · .. • : , •, ·' ·:. ' "' ~-;,,:1 _' •-'•:: • .' I•,• ... .- :r : , I I •:; • ,1 ,,- . : ' . ,.,. • ,..- • •, \ • •,,.' ,· ~- •, C: • , ,, / • :, ' •. ·, •~ .. > , 

Total chJorornethan~-emis~ior:i ,concentrations (PPM) were cal~ulated --~y adding. the ·PPM of-ea,c~ of.the _· 

.ciua.ntifi'ed~-~p'eci¢~-:-- .In th~· cases ·wner.e ?! conipo~nd was not' det~cted, the c;tete~i~n ,limi~ va_lue ~a.s u~~d ' ,-,_: .... '. ' . . I 

• • i • I ' 1..' \. $ • \ • \ ·,. ~ • I ,, - ( 'j \. •: t.,. • • ,'" I ., • •./• •.' ;~ ' .. , \. 1,, ~ \ 

.. when calculating th~ total. c_hloromethane concentration. . · . --- _,,, · · : · · · : •· _, 
, , • ·, ,,, ·\ '• ,- • I • ; ' ,. •.-•> _; ,., , '•, •' ,•,( 

'"\ , f 1,. • • •,f • • t 1• I ,. t • \ I;'\. I 

,:: ) \ • •' • 
1 

.~ '-' - '•' • .\_l ._ I~ ._ •\ :• •.. I • 
1 "> , ' , ~ >-

'. III~3 . tfilriro~etha~e E'mis'~ion Rat~-'(t;.bs/Hr)'Re$U
1l~s(SV-i) .(Table-~) ~·The ch.lorom~~ha:~~ ·.~ · .. -·-- ';. _· 1: .,_:~··. ,-· 

,: '•,', • '- ~ , ••.~ .. J, ,• ,-•~~ ··:.~••) '. , • ' ;, , ,: ': .•.• ,• ,_'.,.,1· r•~•· ,••.\•): .. .; '•.; ,-• •.,,: • """~••-., .... • ,r' . .'"l"· .. I • l( 

, mass ·emission results a·re ·summarized.i.n Table. 3 ·as fo!lows_: . _ · .. ·, 1 - : · ... · · · .•. ,' ·,.-·-

. •· C,hl9ro'llle~~~ne Co~pou~d , , . , , . ··,' ,· 

,·· .,._-.-. · :s_arnple,' &"Time \ .: ~ ·, , - :/ ~ , , .. . ; ·;. 

,~' C,hlor~nie~han~ Mass ·Em,issi6ri .Rate (l:.bs/Hr) - ·Pounds· Per'Hbur · 
•• ···• :;~ • ,•--· _ .:. - •• _, - -_.·• - • - . •• ~- ·- , I. , . -: '--· . .. :-_· ,-.::. ,_, __ •• ~ .• - r . 

I ..... ~ I 

' I ~ ..) r • • .. \ ... ... • 'r • I I.., •!.:. • ' ' • I ' ) I ', , ' I 

.. ~. Total ·~hloron:,ethane~,rr,a·ss .emisston rates ,(Lb~/Hr) were calculated oy 9dding the.Lbs/Hr.of each of the :, 
• • .• ,. ') • ,: • ~ ',• "(" ' •\.,_, ~ \ ' :• • \ • t • • •~' ' ~ • >-- ~ I • ' • • ~ • • t /' ~ ..... ·•. • ' • • : (-,. ~ 

· . _-. , , , - . '- qua.ntified species. ··. In, the cases wner!= ·a tompdund was not detected, .the detection li_mit value·was ··used · 

- · .. '. ,• -. ~he~ <::a
0

ld1i~ting:·th'e to.tal thl;rometha·n~ mass e'm,ssion r~te. , ,- .. , - . . . . \ . , , . 
• .. ,. • ,;, ••, • •• : .•, \ : • \ ;) • ,. '.• •' • • C • .>.'. 



I • \ \ > i' ' ... l '.)' ' I 
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IV.. SAMPLING AND ANALYTICAL PRO.TOCOL· ;', ', , 

1 

~ _. ' _,. 'l : 1 ' 

,. ·~. · ··. · · The sampling locati~ns vy.ere as folloyvs: 
) 

,, ' 

•' .. ,:._. \ 

I' • , 

,' 

',. <I I t I j ., ~ t I / ' ' ' • ' 
1 

, , ' '. I I , 
1 

• ,, • • - •. 
1 

• , • , ", . , ' 

. :,,. .. : .' .· :·· ~; · ~cr~bbe~, e·xhaust (SV;;7).,... The ·sani'pling -was .conducted ontb~ 18 inch I.D .' off-gas_ line 
;, f- ~ , f I• •. I,, • • '. " , I 

- _._,~. ·-.- · · · • upstre~·ri, of t,he 24 ·i~ch-I.D: exh9ust stack.· Th~ samplihg-locatio·~ wa~ ,ap~roxi;,,atelf ~o (2) . ', -.. 
' •' ;, I ~ \ t ' ; I ..- ' • l - • , ., • , I~ • ' • • • I f 

.. ~ · ::. ' ,: duct qia"!leters dowr.istream,.frorrthe··r"!earest disturba·n_te· and·grea_ter;.than_two duct diameter· · · .. 

.' .· · .... u~·{t_r~arn from .the· .'~ext· dis_t~r,_bance. · ·. _,_ ~ J ,: .•·· · ,.: '\ ."- : ·. . ,,, ,, ·. · ,• · · . . , 
; I I '' , ~ ' 

: ': :_:\,.:" , _· .·: :.,. ;··:_.;~·.>·~·-·.,_:'_.~·•'.·.,~.\~•- ·. ·--::;\\'-:, __ > .. <,,J\_,·,·._·. ~-~ .... >_ .-:·.·•.:\ ··,'':·._· \ 

· • ., -TF-;t~., Ext,aµ_st,, (SV~2) ~ The.samplin·g'..was ~ond~cted .ori, an .·a.· im:h· LD. ·e~halJst duct ·afa .·. 
:, { - - ' : / ' ' • ,.. '' • ' , -_. ~ .., f ' , ' ', • I I ' ' \ J ' ' :.. • I ; ~ .. ., • 

· location that exceeds.-the eigJlt-(8) duct diameter .downstream and two (2) -duct diameter . . . . _ 
., "-;'. · ... -- .·: · .'. -: . :'. ~P~~~ea~ req~i;em~-~ts "~f.LJ5~-EPA' Meth~tj ( ··: . · ,:.: · . · .-.. . · ·' · '. ':. , -:-. 

·1 I' < ,.·. ·, ,,- > ,· '. ·_II',·,~-:,:, > .:· • ..: I>" : .I'. ' '. ' { _·' ',. . •, . . ;, '·/ ·:•:.· :\ 

J• "•, •;• :_• ::, .• '•,' :. •.•,',r .:.: • •,• ', •, .•. •.''' ·•_••,•,:i,.-:, •• 
0 

• ,· ,' t I• 

• , ,·1 • • • 'I ,r , r • ·"t, r I , ' '" ; ,' ;• l~ .• ., , ' ' ' ,,. • t • 

11 ·· '. .. ·.. . . ·. xv;i .•. Her.-' The Ho erni~~jon samplicig w~~ c~~diicted ir\ ?~~\Jrd<lrice ,with lJ;S, EPA Meth\Jd ,26A, th_e .· . 

. . / . ::· _;,':. ···,'. _··sa~p,ling_ W.~s-,~e~o~me~risokin.:e~ically ,in -~·cc~rd~n-ce with·::th~. ~ethod/ ·s_a;,,ple .gas wa~_.·ext;raci~a\~ohl~the °\ ::·'. ~~·_..,, r·~ . . : > · 
~ ~ ,. -:,'- • '> •; • • • ' ' , • ' ,. 1 ,J .J \ ·: ..!J , , , , :· r'\ , ' \ ,_ ' .. , ,, . ,. ', . : \. • , ~, ,._ 

11
, . · -.· exhaust ducts, isokinetically using a· heated probe ,and filter op~rateo. at 250 °f ± 25 °f. , 5fhe HCI was · ;, •l , • 

:: ·: / ·, : . ; : .. col_le~~e~. 1·n~th~· .. 'rir~t.~9 im~in~er~ of. th~. S9~p;i~g ,tr~-ili, .\~l,ic~:-.c◊~taine~ i;oq l:~ls ·Of. oi 'i noni1~1-.~~lfurici'' : 
r ,I • .- t • I I I • ~ ( ,,; • ' \' ' • • I • • l ' , • • ~ • I • •· •, ~ • ' 

,·,, , . :.- , ); ·, __ . .'_c~tid'. -. Th~, Sar!1,P)~ ·:1in~ rin~~ .. ;9-~d ~h~'.in,pinger ~~~~h.·w~re·combi,oeq .~rrq analyzed ·for .Hci usi~'g Iqn.: .. 
I . :, • . < . ahrq~iitoQr,~P~Y as d,escribed i~ the rilefhod. : , , ;_ . · · , .': , , . . . . · · 
;', ,:• ~ • ,, • 't-~ • / • ' ., • t I r ~~ , 

1 

• ~· ? • I ~ : , ; ' I , , ""\., 

• ' I I 1 c ' ':•{ \ • .; , I ,\' ..... • .,or : ~ •J' • I _,;... . •' • \ , ,: i .r ; • • \ ,.. • • •, . ,' 

Each s~h,ple Was _s(x,tv. ,(60) mi~ut~; in, d~rG!tion .a·n_d'ha,d ~ m'jn_im~m. s?.'mple ~.ol~me .of._t~irty (30) iq,y . ,.- :· ·: ~ •'· .. · .. : -·~, ·-;~ ..... ,_·." ... ;.· 

standc1rd ~~biG feet. Alf th·e·quality .. as~u·ra'nce a'nd, quality coritrof ,requ-ir~rnen~ sp~cified in ~h~ ·~eth.od -: ·I .. :; . ~- ,: ' ' ' I;·.~ . 
, I ' ,- ~ ' I • i.. l I ' I • • • ,/ \ ' I ' ~ I • ' . '' 

I • .. \·: · ..... 'we~fin~o,rpo~ate9 in,the 's~'Qlpling and ·-~~plysis' . . · Adi9~j"~a.m of the ~a~~ling· t~airi 'iS $how'n i~-Fig·ur~ i:_ .. : .-..,_,, -:'.. -... , ·, · . 
I ':,·_.-_·.:_,·,:·~·-:.·:.:·, f-i-._:"'-.,,-: -~·.:.:,<·~,:-·.· .. ,·~:-: ,, ... _·_.:,··.·;'.,.· ... ·::' .. >"., .. ··.:. ,_.: .. ·_.·~-:_._.i:,.·_.,_.,:\',·\.·,: _·r·., ... •.· 

•·'·,· · ·:· ·, :;'°, .. ,·.r
1 

•• __ ,:·;._,•, ,1 .:•·•;:· , .\,-,.'· -. .•>· - :•:··.\ ·:·_,'. 
: l:.,J, ., I. ~ • ! \ • • I f I t ! ..... ,,~ ._ .. : • \ \ • • • • I t \ : ' • \ I •,T. • • • •,, I > • • ' ' 1 ' 1° • • ••, , ~ • '' ~ 

I,V.2 Carbon. Tetract,loride & Chloroform -The:·sampling fqr these tpmpoLinds was cdnduc;;ted' by . 
'\ • - • • ' - ! • ·" '- , ~ - • 1 •' ' ' ' J • • \ • " •. • I • / _r -I • I • . • "' • ,/ 

em~loyin_g U.S. EpA_M-~t~qlfa .. .. 't~e ,samples vyere\oll~ct~d on -char¢oal. ~orb¢nt-tub.es us.ir,g:· pump~ ·, ·- . .' ;> ._ .. : . 
l.'J\ I • ' > • / ) : ,. ~ t ~ \ • • , t '"" I •, I I _,,. 1 I \ ~ ••' ,\• •_ I 

equipped with calibrated critical orifiGes (at approximately 500 cc/min) : · Prior to 'collection in the charcoal ' ,.· · .:,,~ ·., . .-:', .- .i. 
- , ' \ 'I - < ' I • ' • , \ . ' \ I ' ~ • • 

', ; . -: ~- t~_bes, . the' .e?(_h'aust_. ~~s ~~as_ p.~ss~d th~o:~g~ r,idget. i!J)pin~-er~. C?~.t~lrii~~ .DI ~at~~ (the f/rsf ,wi~h is ~I ~ '.' ', 
• \ ,- ' \ I • I • I " • 1\ • \ ' " / ' r \ ~ f • • \ • • • I I • , 

'._: , the.second ·empty)' in o'rder. to .cdnd.ense ~,n:y stack moisture before entering the tt;1bes. '. A dupl.icate-spiked . . . 
• J'•I • , • • , , ., ,;-, ' ,I., • 1, I,' \ ' '• ' I •. '\ • 

. ,sampl·e· was, r~-~ sirilultqneously' With' each sa~pling\~n·: six .. (6) s~n\pl~s .. (3 , s~~ple run~ &· 1., . . 
( ' :-, "I~ I .J / I • I I - I • I • • ( ' .. • } ' • I ' '• I 

, spiked/duplicates) w~·re ~oll~c:ted fro~~th~ scrubber exliaust. Eac·h s_amplEfwas sixty. (60)'.,niinutes in 
\ ~ • - , . • \ '.-, . • ' ,_ .. • , ~ ! ( ... • ,.. • • • '· • 

duration. 
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.. The lmpinger~ arid t~~es we·fe recovered and 'refri~erate~ until ·submitt~d,,'to the' laboratory.· The sampl.es 

(;at~r "tr~ctiori, ~ ~harcoal'-t'ube~)· 0ere an~·lyz,ed_ for:the-co~pbuhds b~ gas ,chrd~~atography '(GC) • . ·:A,11 : .. · ,· .. ' ,· .. ·:_·; -~ : , 
1

• 

... .th~ quall_ty ass~~ance·~nc:l ·quallty c9ntro1 ··~froce·d~r,es listed in:the· ;,,ethod-wer~·in~~rporafocj in the · ,:•. __ -_: ·, {· ·.· •,, ·. . ·, · . 

. · sa;,,pling' ~.nJ~r,~~lysi.s> ,' . :: · · .,: :.. :.} .. . . . . . . . . . : ., . .. , . . . ~ -
-- _, · ... t . . - , jL ·- I l . , , ,'_ I '.J 

i, . ' ' ) ·: ' '1 ~' ,' • ' r ~ '11t • <, :. •1 •. ; 

I , • . '\ ••' ! )• 1• I .: •• 

,, • _I < .... ·<··, ·.' ·-.· Resu,lts were·corr~-~~ed,_fp~-r~GO\/e·ry efficie'ncies.'_ The recove'ry efficiency 'for _each cdmpoyndwas ·as . 
. . ... foHows: -~· . , . . ,' ~. ' . ,· . . , . · · , · ·· ·, 

'• ~ ,... • r ,, 
',-,' ~ ''- I• ~ ti 

_ 12/2/20' 

· 1212/20 · . . ~ -, . 

,12:,12-13:fz .-• I •108,:,I 
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• f , ,J. •• l .: • ' r ', • I, \ - ' •• ~ ' : • '~ •I -

::' . '(:L) ·. Orig.if.)?3IIY: .it wa~ ,tho,ught"th~t the)abora~ory ~-r~pa~ed spiked ·c·h~~~9al~tube:s used f0r'the duplicate ·. _: ·: ) ;·_-;'. , 
_s,a,mp\~s,9f'9?: 6 U9 :?h;:a~bo~ tetrac~lpr.id~ 1~nd-:93.2'Ug o~·,c.~lororo.rT,~ ·. After·analy_sis ofth~ sampl¢s arid · , ,' .:· ,., . 

. ;, ., .· · Labot9tory Con_trol Samples (spiked tubes' retaine.d by th~ la,boratqry)/ -it -Was•dis~overec;l that the ,_ · - : . • • '· 
:; , ·~:· · -, .-, .. laoo'f9t6ry made,' cfmi~take and di·d.not spike·t~etubes with .carbon tetrachloricle'.ano double·spiked •·.·. · ,. 

. '(186.4 ug_) thlorofqrm., · t he' '{?llue ·of ios.P/o .recove.ry '°fcir t~rb6n l~t~atchlqride was .obta(ned from .a• .. _:·· · 
. seco·nd ~~rie{of.labcm;1tpry spikes p~rfq,rrried after-.t~e s~_rhp,Hng a~cl .theh analyz.ecl_ • . Becaus~ the%.'. · ... _ , 
'recovery.values could not'be determined for- the' carbon tetratc:hloride fi'eld spike/dupes,)00% Recovery : 

' , , 1 _ • ' J , I _' • t j • •,, J \ 1 ,_ ~, I ' / • 
1 

,) • • 1 
1 

• , t • , I ., • 

_'-':-'.as ·~sed for the -c~ rbon te~rach loride ~a lcu lati~i:,s: · ·, . . · ,; . . ; ·,', :, ,, .. ·.: . ", 1. :: • / ··. ,., ., ., ~ / · · ... ·. . · ·,. 
'I ( I I I• /.' • ,~ '• •, - '" , · ; J ••'-I ,• ! 

• • t • • I ,~ , • ~ 

· :··:·/:· ·,.-. ;.A diagra~ ~,fth'e,sa~plingJrain ·c~n ~e'seen' .. i~ . .Figure2;_~. _,,, ,·; .... ,·.· ' . .. 
I' , .. ~ ,I • • • - • • • , ',' ·, .. f ,. ~ ' ,, 

1 • !: 

i" :::.,: .. :/·: . /·:: .. / ' ; : . :::: . ' ·.' .... ·. . :, :: \' ' : ' ' . ; : ,,, . / ' . . .. ' ' ' ' : ., . . ' ' ' . ' '. ' '· . . ' 
,I >: ,' :.::' )v.3< Methyl Chlbrid-~ (_c~l~ro'!'ethane) &'Methylene Chl_~ri~e (~ic~'1o~orn4;!t'~an-e) 7 '.~e _r;tethyl ', :_ -~ ',_· ~ :,l ':, ". 

,·' .. t.: ,.,< · Chlorid,e·&- M~~~ylene C~l-~riq~ ~missi0,~s-we~~ ·deter~ined in accord~nc~ ~ith u·.s-: EPA·R,efere~c~ Methoc{ '•) · :l, ·,~, .' ,, 
: .... : :,: ; · :; ',' -.18. Thre~~(3),"sa-mples w'ere coll~'ctec;Hrqm,the ·s~i-ubber' ~xhat,Jst. ... ' Eactl sam.ple w·~s sixty

1

,(60fmi.~ut~s in< . ,, :_ . ;, 
,J , t ' ' • ' I •• ( • , - ··r •• j ~ ' • '1 • - , • - • ' • • " • 

U
. :,_ '· . , .. ,, · dur9ti~n.' ·, Th,e $9n:,ples w~re,_follectefin Te_dla·r-15ag~. : frbr. to collectio~ in the __ ,}"~dl~r 

1

b_ag,_ t~e ,exhau~t-, .,'.· 

>. ,· .. / ,, :_: .ga·s· .was· pass~d thrbugh -mid~e~·lmpi,ngers co,ntain.in'g -~I w~t~r .(the fir~twith :15-.~I & 'the s~cond ·empty) 1r· . ·.> ~ ·,; ~- _.., , /: 
: ·.,.\· ' .. ~· '. '•,.· \• .. ~rd_er,to c6nd~;n;se ·ah{~t~ck:moistur¢.bef6te.:ent~ring .th~:. pag.· ·rhe 'w~ter:ip,pinger _-~onte~ts ·~nd·'b~g·~· ·.: ·.( ·.·,_· ... '. ;_.i_,·' 

IJ ·.: · · ) : ·: ~efe ~ent to th~ anai\f!i~al J~bo'rat9ry over,night and ~-naiyz~qfor Methyi° Ch1~~ide & MethylEi11~ Chlorid_e by ., S · -: • ·: · : · · \ , ·· 
· Ge.· : ,J : ' •. •.,, ·, •• ~ , . i-":·, ·. · ·' · . ,, . 

,, .. , ,,,· 
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'. r i , • • , - • ' . - o, • ·• • , • - \ , ,. • . . .... • •, • • ., ' .'. : ; • • .' :. I. , }1 '.. ,' 

·, · : .. _ . ·. _All the qu~lit)' cjssµrance a~~ qua_lity_control_ proGedures_ (QA/QC) listed in the rile_tli9ds· we~e-. incorporated in • 
~, • . • t , • •, • •. • • ' ,· • i ' • • : : , • ._ ./ •. ' • I . t • • . ; . I • • 1 • . .• ) • : • 

• f • •• , .the san:,pl_ing and analysis . . As part -of. the QA/Qr:,, the laboratoryspiked c;tbag ·.with Me~hyl.Chloride &'.· '.'.:-, , .:· ., 
' ,' • ,,: ' ..._ • • ·,, ,I - ; • • I .J' , .I"~ • • •'. , ' ~- ~. I • ,· ·• • ( ' • .~ ' \ • ..,-~ • • ' I '\ •• • •1 •· ... .• / 

Metljylene:Chloride tC? determinethe [ecovery efficiency.• .. T.he 'recovery effi_ciency for_the_spiked bag was'·. 

~.4.16/o for"M~thyl Chlo;ide & 9:3':5% ior Methyiene d1·1orid~, .. the~·~ r~~o~e~:effi~ie~-Ci~s ,~ere ·used·· by\he~ .· .. · 

1aborat~ry tci ad]ust th_e reSU1fu 1/efore,-~Pcirting, · , , : .' , , , , ' . 

. , 
\ .... : ,.•• I 

- ..,_ I • 1 , 

• •• 1\1 ,.: r f ; '.·~ • )' • ,.J '., ., 
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• 
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• / / ••,/I•>. '.~:•'\_ > ,·" ·, •.: 1.> ', · .. • • 1" '.,·.,• ', .·• ,• • ,', .· " :, : • I ~ •, •. • ' :,• • ,,•_.•.._,'',.' 

', .·, 

.. , 1v-4-~- ·Exha~st Gas Paramet~rs.- , -~h -additiq_n to the other detern,ination·s, ·the .exha:ust gas p~rameters · . . : :. : ' 
t , • ~ ' • ~ ' I • ' \ , , < ( • I 

.' ~- <: ·_ · .. ·· (~ir,fl9y..,:rate, 'tE~mperat'ure, ·moisture,-and density} ~ere ~etermihed bi employing U.s· .. EPiReference·\ .. -. ~. ::· .-.· .. : 
' r ' ' ., \ , . ~ ' ,.. / , 1 

... 
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- • ' • , • -. r _. __, t 
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. ., _: Methods :Hhroug_~ 4,. ·, · · -·, ,<, , . · ·, ".,··. • 

., • ,, ~~• ., - (-•.I .i ) - ':. r..• • ,, :,- ,J4 • 'r., • • •~, •; • I/:_ • 
' , ' • .,. "-r." ' • • •, t., ! ..: ~ ~ • I • 

I ,_., I •• -t •• 

• '•_:' __ .•.... ,', •' ,:: • .... --. •. : ''. :•.: •,, ':: • , . > ; ,,' .- • ' ,•·, '. :,. _ , l • • ,./•, ' • • , 1, '• .,•• •, ·•: ••• • ,: : ./, 

· s Moistu're-was:-deter~ine.d _from the Method 26A sqmpling .train. ' Int~grated .bag ~amples were _collected . · · 'l :, :< , . .• . . : frci~ th~ .back :6~ t~~ ~etfi~;:r2~A sa~P1i~g t~llin 'and .~~a1Y;ea fo~: O~!;J;n 'an~ ::arbo~, di6xide cori~e~fr;t1b'~5 
I · ., ·· · -'.-~ .-. ', --· _ (gas· qer,sity) -by:-,Qrsat'_in atcorp~mce'y/ith ··u.s._:EpA Metho9 3. _,. ~ /: •· . •:• _ 

1
:_ , • _, ' • 

• ,< • ,,/· 1' ' . • ' ' ', ,• ' ,• ' ' . ,' . . ' I ' ' . ~ . ;' . , ,' •· • ,:; • ' ~, • < • ;, : ' , 

I,,,·:'··,.·::. _·1.' .. ' ,_-, ' .·,\ ·,. 1', ·• .. •·'•-'. \ ·: .-· .'-: ,/ '. ·'> ,, -··.,,,·· '·:·' ; :,' :: 
' • .- :, . '.J ', • ;.-: .... ' 'I . - .• ~. • \ .. J • , ' \ ~ . ,·_ ,:'. ·, • - • • I. ./.I. ~ .. , .', -'I. '.... 'I ~ · . 

l ,L:. · ! ,•-<:•. "·. All.the qu,ality control and _quality ~SSLfrance reqQirements' fisted in the:·m~thods were in'cdrporatedin'th~ ;; .=:.·': 
, · :;~~pU~g-~nd.:a~~lys;·; ;:> 1: __ .-.· .<·: . , .> · ·- •· ..,- · 1<· · · · · , · , ,_- - · •. ,_: ,_ ' '- '· · ', 1 

.- . ,:-f ~- , 

is report was r~viewed':by:': ,.' , 

:. :'; ':· : : !fa.:.: '/ 
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