
"'--------------------~
 
MAR YLAND DEPARTMENT OF THE ENVIRONMENT 

~----------------------~
 

TECHNICAL MEMORANDUM 91-01
 

TEST METHODS AND EQUIPMENT
 

SPECIFICATIONS FOR STATIONARY
 

SOURCES
 

January, 1991 

MARYlAND DEPARTMENT OF THE ENVIRONMENT
 
AIR MANAGEMENT ADMINISTRATION
 

2500 BROENING HIGHWAY
 
BALTIMORE, MARYLAND 21224
 

(410) 631-3215 



USERS GUIDE TO
 
TM 91-01
 

"TEST METHODS AND EQUIPMENT SPECIFICATIONS
 
FOR STATIONARY SOURCES"
 

The document TM 91-01 "Test Methods and Equipment 
specifications" (January 1991), which became effective on August 
19, 1991, undergoes changes from time to time. These changes are 
promulgated as supplements. New pages with revised text are 
identified by a supplement number which appears at the bottom right 
of the page. Supplement pages must be inserted into the original 
document. 

Procedure for 
Regulations 

Development and Promulgation of Air Quality 

A description 
regulations can 

of 
be 

the process 
found in 

for prom
the Preface 

ulgat
to 

ing 
the 

Maryland 
Code of 

Maryland Regulations, and will not be repeated here. 

Proposed and Emergency Supplements Binder 

To maintain an orderly process of informing individuals about 
proposed supplements, the Secretary of the Environment 
maintains a Proposed and Emergency Supplements (P.E.S) binder. 
Proposed supplements have no force until finally adopted by 
the Secretary of the Environment and promulgated in the 
Maryland Register. Material which has the status of emergency 
regulations supersedes specified portions of TM 91-01 "Test 
Methods and Equipment Specifications for Stationary Sources" 
(January 1991) until the expiration date of emergency status 
or until the material is finally adopted, whichever occurs 
earlier. 

Maintenance of TM 91-01 "Test Methods and Equipment Specifications 
for Stationary Sources" (January 1991) and P.E.S. Binders 

The Secretary of the Environment supplies each holder of a 
binder with supplements. Supplements are accompanied by 
instruction sheets regarding replacement, removal, and 
insertion of material. 

Availability of TM 91-01 "Test Methods and Equipment Specifications 
for Stationary Sources" (January 1991) 

Authoritative copies of TM 91-01 "Test Methods and Equipment 
specifications for Stationary Sources" (January 1991) are 
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maintained at the Air Management Administration, 2500 Broening 
Highway, Baltimore, MD 21224; the Division of state Documents, 11 
Bladen Street, Annapolis, MD 21401, and the following state 
depository libraries. 

State Library Resource Center 
Enoch Pratt Central 
Maryland Department 
400 Cathedral Street 
Baltimore, Maryland 

Maryland Department of Legislative 
Reference Library 

90 State Circle 
Annapolis, Maryland 

Maryland State Archives 
350 Rowe Boulevard 
Annapolis, Maryland 

Maryland State Law Library 
Courts of Appeal Building 
361 Rowe Boulevard 
Annapolis, Maryland 

Marshall Law Library 
University of Maryland School of Law 
20 North Paca Street 
Baltimore, Maryland 

McKeldin Library of University of MD 
Marylandia Department 
College Park, Maryland 

Library of Congress 
Gifts & Exchange Division 
10 First Street, S.E. 
Washington, D. C. 

Salisbury State College Library 
College Avenue & Camden Avenue 
Salisbury, Maryland 

Frederick Douglass Library 
University of Maryland Eastern Shore 
Princess Anne, Maryland 

Government- Reference Service of 
washington County Free Library 

100 South Potomac Street 
Hagerstown, Maryland 

Montgomery county Public Library 
Rockville Branch 
99 Maryland Avenue 
Rockville, Maryland 

Frostburg State College Library 
Midlothian Road & Center Street 
Frostburg, Maryland 

Southern Maryland Regional Council 
Charles Co. Public Library Building 
Charles & Garrett Streets 
LaPlata, Maryland 

Albert S. Cook Library 
Towson State University 
Towsontowne Blvd. & Osler Drive 
Towson, Maryland 

Albin O. Kuhn Library
 
University of MD Baltimore County
 
5401 Wilkens Avenue
 
Catonsville, Maryland
 

University of Baltimore
 
Langsdale Library
 
1420 Maryland Avenue
 
Baltimore, Maryland
 

Prince George's community College 
Library
 

301 Largo Road
 
Largo, Maryland
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Method 1000
 
General Aspects of Source Emissions Testing
 

This technical memorandum describes the test methods to be used in the 
State of Maryland for determining the emissions from stationary sources. 
Although many of the approved test methods appear in the Code of Federal 
Regulations (CFR) and are adopted by reference, a listing of the titles of these 
test methods is included in the Appendix to this document. 

Di-sclaimer 

Mention of trade names or commercial products does not constitute Air 
Management Administration endorsement or recommendation for use. 

Standard Conditions 

Standard Conditions are 25°C (77°F) temperature and 760 mm of mercury 
(29.92 inches) pressure. Where applicable the metric units are given first and 
the English units are then included in parentheses. 

Exceptions 

Requests for exceptions to these test methods or procedures must be 
submitted to the Air Management Administration and when applicable, to the u.S. 
EPA, for approval prior to conducting the tests. 

Test Method Notification: EPA 5 Condensibles 

Condensibles determined in the impingers of EPA Method 5 for particulate 
matter, shall be reported, but only the filterable portion of the particulate 
(front half) shall be used to determine compliance with the regulations except 
for refuse incinerators with a charging rate less than 50 tons/day. 

Stationary Source Applicability 

These test methods shall be applicable to all stationary sources unless 
other test methods are required in a specific regulation. Anyone intending to 
perform a stack test using anyone of these procedures shall first submit, for 
approval by the Department, a test protocol as outlined in Appendix A of this 
section. 

Test Report 

A source test report (Appendix B) will not be considered a demonstration 
of compliance unles. it i. performed in accordance with an approved test protocol 
(Appendix A) and it contain. a description of the source operating conditions 
during the te.t_ This description may be included in the test report under the 
source operation section when prepared by the test contractor or it may be 
submitted directly by the source as an addendum to the test report. 
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0: r::....e si.Qo.le ex t r ac zed, 5i-· se'ec·:oo sh 1::1' . I ....-. - -. .ou oe ,~~_e aC oe~ ~~s:a~_l:::~S, 

s~=ce :ost states :equite instaltat~oo of an .c~e?tab1e s~?ti~g si:e as a 

cooditioo Eo: obtaioiog a coost~ctioo per.:it. Acceptabili:y is geoe:ally 

dete::ioed vit:t refereoce t:,.:) t..;e disunce f:oa1 t." cea:est u5ut=um ar.d dcva­

st:l~ dist~rb&11e. to liS flo" by &11 obst=uc:iou or eh&11ie in di:eetiou. 

~ore s~liai poi:ts an required for each tlSt t.'e close: it is ee a dis:',I:­

bance, as shoVQ io Fizute 1. 

!.:l addition to !lo" c:)nside:-ations, ac:essibi~i';j" and sa!et1 an ~?o~~':a:::.. 

cte&:~cce Eot t..':e ?to~e aod s4Qpl~=i a99&:at~s, ava~lacili:l of elec::-~~i~', 

A. Sat::p Hoz ?':),,:,ts 

1. ?ot~ ~ocat~ou - :::leal~I, ?Ot:s should ~e located a~ te~s: 

ab a :~:ne:l.: e~uij:Ce:l. e, ot 0 ~e= :10" :!is t:'J~&cce.s I.nd at lus t :-.~ s :ac:<' 

di~ete:s U?st:!~ of t..'e s:ack exi: ot ot.':e: :10\1 dist:'~:ances. ~=~. 

eve:, t.':. absolute alil:1i:u= t'lqu~:emeuts ue :-.10 stack diacete:s :io...~·, 

st:eaz a~d o~.-h&l! stack di~tlrs upst:e~. Whe:,! ~iese c:i:e::a 

an l:1ot =at, & stack ex:eusiou :u.y ~. :equ:':ed U:l.less the ?lant :e?:!!· 

seu~tiv. can d~oust:&te ~at ~,is :~edy is ~ot !easi~le. :: suc~ 

a cas., ~ alter:&tive ?o:: location :ust ~e app:oved ~y ~e A~: 
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Figure 1 Recommended No. of Traverse Points
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Table 1-1 

~. of ~le Points Minimun Stack DiClneter for Circular Stacks a ( In. )
14.9
 

12 22.7
 
16 30.3
 
20 40 ..0
 
24 47.6
 

a.ro sarrple points which represent equal areas of the stack cross section 
such that 00 point lies within 1 inch of the stack wall. 

Supplellent 1 
J 

9* 

S<:ll11p1e 
Port 



: - -- ........ __ ..a. • 

~u. ...-'" .._.. 

O~. po:~ l.A'~ (s~ck i:s1:e va~l :~ cad of ~O~~ '~~'UJ~:~; ~s ~'Sl 

~ -io f ••c. ~~ pO~~J shou14 ~. ~~~alle4 O~ ~i~e~e~1 ~o :.~~t.s 

ap.~. t:~. s~ of ~. s:ac~ ~ ~~~J o~. rO~~ ~.cc:~ (s:~~~ ~:~~;e 

vall co ~ of ~O~ &X~~~~~) Ls equal :0 0: I:.ac.~ ~~ :~ ! •• :. 

!ou: PO~2 should b. l:.~ll.4 O~ d1a=ec.~s 90 d.,~••• &9a~:. 

,. Po:~ ~a41A' • The po~~ t:.callac~Q~s should ~. ~&;a~~. ~~ 
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1. Size and :::x:en: of PLatfor.::! - If t"..'o· ports a:-e r ecu i r ed a c 

90 deit'ees, :he work pLat.for:n should set'Ve t.'i~t. quarter of t..'ie s:ac.:<' 

c.ircumference be~een the ports ~nd extend at le~st J fee: beyond each 

port. Minimum platfor:n widt."l is 3 feet. If four ports are r equ i r s d 

at 90 degrees, tne work platfo~ should serve t.~e entire circuc:ere~ce 

of the stack. Mint:wn plat!o~ width is 4 feet unless t."le sum of the 

stack ID plus one port leulth (stack inside vall to end of port ex~en­

sion) is less than 10 feet, in which case the mint=um plat~or.::! wict..'i 

is 3 feet. 

Z. ~lat!o~ Access· Safe and easy access to t."le ~ork plat:o~ 

should be prOVided v~a caied ladder, sta~~...ay, or other su~:able ~e~ns. 

3. Guat'drai~s, ~adder...ells and StairJells - A sa!e iuarcrail 

should be provided on t~e platfor.:. Angular ra~'ier t."lan round rai~ 

~mber! should be used if possible. Ladderv~lls should be covet'!~ ~t 

t."le plat!o~ and any stairvell leadini directly to the plat!o~ should 

be e~uipped wit."l a safety bar (or the equivalent) at t.."le openi:1i. 

4. PLatfor.n Loadinl • The work platfor.D should be able to 

support at Least three men and ZOO pounds'of tast equipment (~: leas~ 

800 pounds total). If the stack exits throulh a buildini roof, t..~e 

roof may suffice as the work plat:or.D, provided the minu:wn tast s~~e 

requirtm.nt~ ara still m.t. In such cases, all othe~ ra~uir~ents 

ar. the sa=. a~ for a r~ote stack. 

5. Clearance Zone - A th~ee-di=ensional, obstruction-free
 

clearance zona should be p~ovided around each port. !he zooe should
 

extend 1 foot above the port, 2 feet beloy t.~e port, and: feet to
 

either side of :he port. ~e zone should extend ou~...ard :r~m :~e
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?l~s oce ?O=; leQ.:~ (i~sije ~a~L ;0 enc 0: ?O~~ ex:e~si=~) ?L~s 

3 feet. The ~le~=~=~& ~OQ' ts illust~at&d ~~ tt~J=. 2. 

C.	 p~we= Suool~ - Pove= sou~~.s sha:l be ~s follows: 

1. Plat!or.:l or OU1er S~pl. Site - Cue U.s-volt, 20-Amp, ,:'=~:e­

~ba.se, 60 Hz AC circuit: vitl1 & l't":lund, c-olc-recei't~cl. W1IH:'e~t':c: 

outlet. ~eclpta,l.s shcul~ acclpt st&n~a~~, ~~~el-~:~t1i, i:~U~CI~, 

hcuslhol~-c-~. ~lUis, or Ilsi suitabll adaptl:s shall be ?rQv:'~ld. 

::l.	 7!h:'~le .'c:es: and ?a:"!<:':l~ - !xce::lt: fo~ si::.:a::iocu i: ~·h:'::' sac?~:'~~; 

operation! =u~t be CQuduc~ld f:om ~ r~oftQp ot' si~l~1' s::~~~::J:e, 

HaCIc. ucpli:i is SOlZH.:i.:U cQo,,::1i::atld iUC ~Qu::QllI~ f-=:c ~ ~a:;~) 

van 0: t~ai1e:, ~~ic~ 1J ~a:kaa :1&1' ~~e basI 0: ~~e s:ack :Q: ~~e 

du:~tion of ~I s~pl:'::i ~e:ioa. Vehicle ~cc.ss ~Qa ?Ir~i:i space 

:us:: be ;":Qvi~lat si::cI va1'iou! ~bilical, co~:icatiQ~s ~~ e~~:'~­

~nt :::auspo:~ li:~s will be strJai ~:om ~I V&n or t,,:&il&: :0 ~~e 

~.	 C~ol:'~cce ·rt~~ S~:t~ St~da-=~s - Stack sac9ti:i :~ci:i::'as ~s: 

~.et ~ll ~99licabl& Occ~paciocal S~f'C-1 ~Q. He~l~, Ac:i:is:::a::i=~ 

(OSaA) :equi:t=a:::s aud =ust CQuf~r.:: :0 any oche,,: :.l.v~: sa:e:y 

CU ideU l:1u . 

& i)e::u.nlut ::ouonil system to hcili:~c. ulf-GlouitQ::'tl.I. ='_=S01:S 

couJide=inl such i::st~llat~on~ should be ~~ar! ~~&t com:e=:~~ll1 

&T.il~ble tast .qui~e~c varies ~: size ~~d cou=iiU:~tiQU ~~ ~:: 

:lot	 :ec.ss&r:'~1 0ge=a~e en & ?e~cetl.t ~tl.o=a~: ,ys:~ as sh:~~ ~: 

:~6Ure 3. 
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G.	 ~xcess or Diluti~n A:: - r~ addition to the above :equ~:e~e~:St ce::a:~ 

processe! (such as sul!~r :ecove~1 unit! or unused ducts ·Jhich vent 

into the stack being tested) may require provisions for deter.nining 

the composition and flo~ rates of feedstock st:e~s. Thi! info~t:on, 

taken at the time of sampling, is needed to dete~ine the amount of 

excess or dilution air in the stack effluent. 

H.	 Stack Extensions· Many t~es ~;e ~xi~ straight rJn of stack is oot 

sufficient to meet the agency requir~ents or the stack is lined and 

ports cannot be cut into the stack. A simple solution applicable to 

some ~aller·di&meter stack5 is the use of a stack extension. Stack 

extensions need not be pe~anent and can be ~de out of sheet metal 

or plywood for testing pu~oses only. 

!.	 Test Duration· A test consists of three sample runs on three separate 

days. Any deviation must be requested in the test protocol and app~ove~ 

by AHA. 

J.	 Reoort ~eauirements • !f a test report is to be submitted to damenst=ate 

co=pliance or to meet other requirements of the AHA. it :us: contai~ 

the information contained in Appendix 8. 

!II.	 RESPONSI3ILITIES 

A.	 Plant officials must assume re!ponsibility for: 

1.	 Maintenance of constant process operation for duration of each 

test. 

2.	 Monitoring of Facility Operations (General Requi=ements). 

a.	 Monitoring and recording the process parameters as specified 

in the test program. 

b.	 Collect process ra~ materials or fuel samples for !ubsequent 

analysis. 

c.	 Monitoring and recording the operation of control equi~ment. 

d.	 If an equipment ~alfunction or upset should occur, ~;e 

9 



agency ob,e~'e= a~d ~=s: Ce10 leade= =usc be ~~ci=:eci 

i.:::ledi He Ly , 

3.	 P~ovid1ni u~obsc~Jcc!d s&Qple por~s :0= ace,s Co ~~e ~as d~c:s. 

(See &Ctac~ed diag~~) 

4.	 P-:oviding 11.0 volt, 20 amp. elect-::'cal supply t~ sa.E:';lle sia. 

S.	 P~ovide access t~ s~pling sice and safe workinl conditiocs. 

6.	 P~~t clearance of pe~sounel, vehicles and equi~ent ~~r~ug~ 

plant security. 

B. ~e Ai: ~ana~ent AdQi~ist-:ation re~resentac~ve is -:espons~~le :0-: 

iuidance be:o~e and du::'ng t~e test, .valuat~on of sampli::.; pr:cedlL-:~s. 

and fo~ taking read~nis of visible ~issions dur:'ng ~~e ~ests. 

C.	 The stack testing teaa (whe:::e: ~~e A.'iA or an outside c~nt:act~r) :se:s 

up ~~e s~lin. equi~ent, pe~:o~ prelicinary :easure~ents, c:nd~c:s 

sam~le ~J:S, recovers c~llecte~ samples, disass«mbles £nd :e=cves 

equ~pment, and repor~ ::sults. 

!V.	 ~~~~ ON :ACr:.::-: CP!RA'!'!C~ r:O'R:~C "r'!1E 't"!S1' ~!R:~t) 

P:ior to ac:~al s~linl, process and cont-:ol equi?ment pa:~ece:s wi:~ 

be ag~e~d upon by ~~e AKA and the company being tested. The :ollovi::.g is a 

~ical :ist of ~ortant poi~ts. 

A.	 P:oc:ess 

1) Me~Qd of pr~cess Yeiiht or rate deter=i~tiQn. 

2) P~oeess parameters to b. :onitored and recorded, and ~~ei: 

acceptable limi:s to ~oe~ent p-:oeess ope-:ati~u. 

3) R~ ~te:ial feed and/or fuel acceptable £nalyzed val~es. 

4) Nor.nal operating cycte or procedures. 

5) Po~t~on.s of ~~e operat:':c cye l e or ?:ocedu-:e ~~at ·.;itl ~e 

rep~esected by eac~ ~Jn. 

10 



3.	 Cont=~l ~o~i~rne~t 

6)	 Control equi~ment and effluent par~eters to be monitored anc 

recorded, and their acceptable li~its to doc~ent cont=~l 

equipment operations. 

7) No~l operaticg cycle (cleaning, dust r~oval, etc.).
 

8) Nor.nal maint!nanc! schedule.
 

9) Manner in which the control equipment vill be operated during
 

test. 

C.	 Starting the Test 

The plant representative should be present when the test :eam star~s 

preparations. The test te~ ~~ll unpack the test.equipment, check 

for possible d~ge, and ass~ble the sampling train. If an age~cy­

observer is present, he vill give close attention to these initial 

operations. His monitoring of test procedures protects the inte=ests 

of bo~~ the agency &cd the operating facility. If testing is per­

foroned UDproperly, the agency observer may reqUire performance of 

ano~~er s~le run. Any additional s~ling necessitated by Unproper 

sampling techniques should be perfo~ed at the expense of the t!st ­

ing te~. A3 stated earlier, a stack tes; submitted to demonstrat! 

co=pliance consists of ~~ree s~ple runs usually run on three separa:e 

days. 
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57.,:;; OF ~~;~:J 

S7ACK 7~S7 ?RGTOC8L 

APPE~1)L'( A 

1)	 SO'..l:,ce :.~:o-r--4:~oo 

a , ~.u:e 

~. Add:-e.ss 
c.	 ?erson co coc:.c: 
d.	 Tele?hone 

2)	 1'eHici :i~ i:l:o~cioo 
A.	 NA=.e 
b.	 Add:'u S 
c.	 Pe=soo to cootac,: 
d.	 Telephone 

3)	 S~~liOi lo!o~tion 
a.	 Pollucaots co be sacpled 
b.	 Nucber of s~ple poiots 
c.	 !ocal ti~e per s~ple 

d.	 Nu=ber of u:j:lles - at leas: .3 under the sace jl':."OCllSS optrati:l.l ::&:,a.:::e:t:-s 
e. !~':~:ed can~eot:'atian
 

4 Method ~sed to t.t~~te cocce~tra:ion
 

~)	 S;~ck or duct iO:Q~eion 

~. .~P:'Qx~~te t~p.:'a:~re (0:) 
~. Ap~rox~:ate las :lov (ac:=) 
c.	 Ap9:'ox~~:e pe=ceot H20 

~ )-.	 Date of last e~~ii'Cent cal~~nti~ 

a.	 Velocity ceas~ri:. equi~eo: 

b.	 G£~ vot~e =~:eriOl equi~eo: 

c.	 G£s !lov rate ~ete=i:i equi~eo: 

d.	 Gas :e=pera:ure ~easu:'ioc equi~e:t 

e.	 S~pli:i train io!o~tian 

1.	 A sch~tic diai=~ of s~?le trai: 
2.	 ~ype of eApt~re =.ed~~ ;0 oe used 
3.	 S&C?te :~be type: Cl.ss, ttnan, st~iolull steel, eee , 
4.	 ?=obe cleanioi ~ethod .~d solveot(s) :0 be usee 

6) L£b £nal,s1. 
A ~rie: desc=ijlcia: of l~b ~:alysis ~e:hod Co be used 

7) Data shee:. 
A .~le ot field data sheets co be used 

8)	 Oese~pt1ou of operations 
A 4esc:1ption of any oper&tian, jlroeess 0= Aet~vi:J th~; could ve~: ~:'~us: 

cues to the tlJ~ stac:ie. !oclude duc:=ijl:ion and feed racu of ~ll ~:e:=ia~s 

capable ot producioa poUuunt emiuiotu used io nch uparate operatiOt:~. 

All tu:i~ shall be jlerfoced at ::axi::::t:1 nce ca:aci.:y u s..,ec~:ied ':IY :::e 
eGui~ent :&nu!~e:ure= or at the :ax:':U= race ~c:u~~~y ~sed :~ ;~. sou~~e 

oper&~i~f vhic:have= is ,=e&~e~. 

9)	 A sc~~cic eiai=am shovi0i encire duc:i.~i ~t1d Haci< a~a:ie=e::. :":::_~lde .:.:. 
?=ocasses or o?er&;:'or.s v'::ti~ :0 ~he s zac k or due: :'0 ':Ie ::~s:ed; ?O$:'::~:~ ': 

s~~t~~1 portJ ~et~tiv. to ~.~rtst ~?s:=e~ ~nd dQ_~s:=e~ ,as :~O~ :~:e~:::~. 

or ~uc:: ~:':eosional c~~oie, ~cd g&S :.l~~~~~i equ:';=er.:. 

!oe~ude & d~~.=ar:. of S:&CK at sa:j:~e ?o-:,;s s~o"'i::'i ;:~$~::':~ :: !.=.;::.~ 

?oio:s. ~:.:~ re=t~~iul~: duc:s, sho'" di'lis~oc of d~c: i::~ equ~~ ~:'eas. 
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STATE OF MARYLAND 

SOlJRCE TES1'~G REPOR7 FOR.'4.A.!' 
APPENDIX B 

Cover 

1.	 Plant name and location 
2.	 Sour:e s~pled 

J.	 1'estiCi co=pany or agency, o~e and address 

Cer<;i!ication 

1.	 Cer:i!icati~n by te~ leader 
2.	 Certification by reviever (e.g., P.E.) 

IntroductiO'O 

1.	 Test pur?ose 
2.	 Test 10catiO'O, ty?e of proeess 
3.	 Tu t cUtIS 
4. Pollutants tested
 
,. Observer's names (industry and ale~ey)
 

5.	 Any other iMportant baeklround information 

Sum=arl of aesults 

1.	 tmission results 
2.	 Process data,. as related to deter.:1ination of eomplianee 
3.	 Allovable emissioQ3 
4. Dese=i~tion of colleeted s~?les
 

,. Visible emissions s~ry
 

6.	 Diseussion of errors, bot~ real and apparent 

Sour:e Operation 

1.	 Description of proeess ~d eontrol deviees 
2.	 Proeess and eontrol equipment flaw diagr~ 

3.	 Proeess data and results, vith ~ple caleulations 
4. Representativeness of raw =atlrials and pr~due:s
 

,. Any specially requi=ld operation deconstrated
 

S~lin& and Analysis Pr~eedures 

1.	 S~li~ port Location and di=ensioned eross section 
2.	 S~pli~ point description, ineludioi labelin; ,ys~e= 

3.	 S~liCi train dese=iption 
4.	 Brief deseri~ti~n of sa=plinl procedu=es, with diseussion of deVi~t~~os 

frOD standard methods 
,.	 Briet deseriptiaa of analytical procedures, 'J1:h diseussion of dev~a:i~.s 

frOD staudard methods 

•
"9Peudix 

1.	 Complete results with ~ple ealeulatio~s 

2.	 !av field data (orilinal, not eomputer printouts) 
3.	 Laboratory report, vith ehain of eustody 
4.	 Raw produetion data si(Oed by plant otficial 
s.	 Tilt 101 
6.	 Calibration ?roeedurls and result. 
7.	 Projeet participants and titl.s 
9.	 Relatld eo~espondenel 

9.	 Standa~ proeedures 
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~~ Designation: 0322 - 85 

@ Designation: 23/83 

Standard Test Method for 
Gasoline Diluent in Used Gasoline Engine Oils by Distillation1 

This nand.ud is issued under the filed desilNUOII 0 322: the number immediucly follo"';n, the d~i,nlllOn lndiClI~ the ~ear of 
onpll.l.l 1d0pUOII or. ,n the cue of ~isJon. lhe year of last te~tsiOlL A nUllIber IIIpaRnthftes IndlC:lt~ the ycu of lUllftppm~a1. A 
supmcrill' epsiloe(II illdialellll editorill chanF sillCll: the I.. ","sion or reappl'OYIL 

TIlts fft,.,JrOti "'41 at/ovIrd (If" jO.III ..tSTJt·tP llGNJ4rd ill t964. 

TIlt! llward Ita bftrt ap"""rd {o, Idl bl' ",rIIe,n of IJr, D,panm,,,, of~. COIUuU IJr, DoD truiu 0{ Sp«I!iCaJIOru W 
SIGlldardJ {o, 1M lP«ljk y«U 0{ USIII ",1t;clt It(lf bttlt 040plrd by rltl D,ptIII,""" 0{ D,,"~. 

1. ScOpe 
1.1 This test method coven determination of the amount 

of dilution in crankcase oils of engines when gasoline has 
been used as the fuel. 

1.2 This standard may involve hazardous materials. ooer­
ations. and equipment. This standard does not purport 10 

address alloflhe safelY problems associated wilh its use. II is 
the responSIbilityofwhoevtr uses this standard 10 consult and 
establish appropriate safny and heallh practices and deter­
mine the applicability of regulatory limitations prior to lise. 
For specific precautionary statement. see S.4. 

2. Referenced Documents 

2.1 ASTJI Standard: 
o 23S Specification for MineraJ Spirits (Petroleum Spirits) 

Hydrocarbon Dry Cleaning Solvent2 

J. SumlllUl or :\Iethod 
3.1 The sample. mixed with water. is placed in a glass still 

provided with a reflux ccndenser discha!1inl into a gradu­
ated trap connected to the still, Heat is applied. and the 
contents of the still are brought to boiling,The diluent in the 
sample is vaporized with the water and then liquefied in the 
condenser. The diluent collectsat the top of the trap. and the 
excess water runs back to the stilJ where it is again vaporized. 
carrying over an additional quantity of diluent, The boiling 
is.continued until all the diluent has been boiled out and 
recovered in the trap, and the volume is recorded. 

4. Sipificuc:e aad Use 

4.1 Some fuel dilution of the engine oil may take place 
during nonnal operation. However. excessive fuel dilution is 
of concern in terms of possible perfonnance problems. 

• ThiI IeIl metllocl is ullder t!Ie jurilltictioo 01 ASTM Commince D-Z 011 
Petroleum Pnlduc:lS UId LubricutJ UId is tile direct ~lISIbility of SIIbcoIll­
millie 00106 00 AIIoIIy1is 01Lubricull. 

In t!Ie (P. \!IiI mctbod ill ulldlr t!Ie juriJdicUoll 0( tile SWldarcliDtiOIl 
Commi-. 

CUrmlt edition eff'ecti-.e Oct. 25. 1915. Published Demnber 191'. Orilillll1y 
publishedIS 0 322 - 30. Last1l1't"li000l!ditioll 0 312 - 80'" 

1 .~IIIlUIII Boolc of ,1ST.'" SIand4rdJ, Vol 05.01. 

S. Apparatus 

S.I Flask. round-benom type as described in the Annex. 
S.2 Condenser. Liebig straight-tube type. as described in 

the Annex. 
S.3 Trap, constructed in accordance with the require­

ments in Figs. I and 2 and in the Annex. 
S.4 Htater-Any suitable gas burner or electric heater 

may be used with the &lass flask. (WU1Iinl-Hot exposed 
surface. See Annex A2.1.) 

6. Procedure 
6.1 Mix the sample thoroughly, measure 2S mL by means 

of a 2S-mL graduated cylinder. and transfer as much as 
possible of the contents of the cylinder by pouring it into the 
flask. Wash the graduated cylinder with successive portions 
of hot wateruntil only a negligible amount cfoil is left in the 
cylinder. Add additional water to the flask to make a total of 
approximately SOO mL of water. Fill the trap with cold water 
and add I mL of ethanol to the water in the trap. 

6.2 Assemble the apparatus asshownin Fig. I. so that the 
tip of the condenser is directly over the indentation in the 
trap. 

6.3 Apply heat (Wamina! Hot exposed surface. See Annex 
A2.l) to the flask at such a rate that refluxing starts within 7 
to 10 min after heat is applied. with the water and sample 
beina at 21 to 38-C prior to application of heat. After boiling 
and condensation has commenced. adjust the rate of boiling 
so that condensed distillate is discharged from the condenser 
at a rate of I to 3 drops per s. 

Non I-BumpiDI with a tendency to froth overisoftenexperienced 
witb dirty oils. The IUC of -boilin, stones. 4 steel wool. or about S mL.>1 
conCCluraled hydroCbloric acid (Hal in the Rask is often helpful ID 

elimiaaun, Ibisdifficulty. 

6.4 Obtaia readir~ of the amount of diluent at the 
foUowin.. times. taken from the time that reflullina starts: 5. 
IS and 30 min. and each IS min following until the test IS 

co~plete. Completion of thetest shall be determined on the 
basisof either or both of the foUowing criteria: 

6.4.1 The test is complete when th. volume of diluent 
increases by not more than 0.1 mL in any IS-min period 
durinl the course of the test. 

6.4.2 The test is complete when the volume of 
dilueatobuined in a given time indicates completion. as 
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4MtJ 0 322 - Q) 322 

I 

I 
a.. 
!
I 

I ,I.._-- .. 
ItlClIVllt 

rollows: 
T. iaColIIplN it Appunl VoIlIIM 

Time from Sun of 01OiIunl CoklId iaEqIlAlIO 01 
RcOlW1II t. T1IIII: 

5 mill no...diIlIaIlA 

JOmin 2.01111. 
60 min 4.0mL 
90 mill 5.0mL 

'Rcpon u -no dillilion-; OIIIerwilc \he \CSt shOllid be l;OlIlinued atlcut JO 
'Illn. 

6.5 When the lest conunues witheut reaching the limil 
defined in 6.4.1. 10 a point at which any of the conditions 
described in 6.4.2 are encountered, the laner shaJi definethe 

completion of the lest. 
6.6 When the test is complete by either of the criteria 

defined in 6.4.1 and 6.4.2, turn off the beat. Allow the 
eqwpment to stand at least 30 min to allow the distillate to 
scnJc clear aDd to cool to approximately room temperature. 
Read the volume of diluent coUected in the trap. If Ilhe 
volume of diluentexceeds the calibrated capacitY of the trap, 
dUcontinue the lest and report the resultsas 20 % plus. 

7. CaJc1Ilations 
7.1 The diluent content of the sample, expressed as 

voJumc percent, is equal 10 Ibe volume of diluent 10 

maJWiU'CS multiplied by 4. 
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LIEBIG CONOENSER LI EBIG CONOENSER LIEBIG CONOENSER 

FIG. 2 AIIerna.. CIoIU,.. for Diluent T,., 

~on 2-ln some cases with samples conlaininl larp amounu o( 
diluent. equipment limitations do not pennit coUection aad measure­
ment of the full S mL of diluent even when more is preseot. This 
condition eilits when the upper limit of the coUected diluent is above 
the zero calibn.tion mark 00 the trap. Wheo it occurs, finish the test u 
pmcribed in 6.6. lad the muimum volume of diluent coUected, 
calculate the correspondinl percentap -oX-, and report the resu1u U-OX 
percent plus.• 

8. Report 

8.1 Report the result as the Diluent Content. ASTM 
D 322 -IP 23. 

9. Precision aDd Blu 
9. I The precision of the method as obtained by statistical 

examination of interlaboratory test results is as follows: 
9. 1.1 Repeazability-The difference between successive 

test results. obtained by the same operator with the same 
apparatus under constant operating conditions of identica 
test material. would in the long ron. in the normai 
andcorreet operation of the test method, exceed the fol· 
lowing value only in one case in twenty: 

0.6 volume ~. 

9.1.2 Reproducibility-The difference between two single 
and independent results. obtained by different operaton 
working in different laboratories on identical test matena, 
would in the long ron. in the nonnal and correctoperation iJl 

tbe test method, exceed the following value only in one case 
in twenty: 

1.4 volume %. 

9.2 Bias-This test method isempiricaland no statemelll 
of bias is possible. 
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ANNEXES 

(Mudatory Information) 

AI. APPARArus 
AI.l Flask. round-bottomed, short-necked, havina a requirements: It sball be graduated from 0 to 5 mL in 

nominal capacity of litre. Figures I and 2 show recom­ O.l-mLdivisions. It sball becalibrated at four or more points 
mended designs and glass connecuons, by first filling it withwaterand then adding Stoddardsolvent 
, Al.l Condenser, Liebig straight type with a jacket not less or n-beptane from a standard buret baving a calibrated 
than 400mm long,and with an inner tube having an outside capacity at least equal to that of the trap. The Stoddard 
Jiameter of 10 to 13 mm. Figures I and 2 showcharacteristic solvent should conform to Specification 0 484. The 11_ 

Jewls of suitable condensers. beptane should conform to the current IP specification. The 
A1.3 Trap, in accordance with the details of construction error of the indicated volume shall not exceed0.05 mL. 

shown in Figs, land 2. and conforming to the foUowing 

A2. PRECAtJnONARY STATEMENT 

,~2.1 Warnina: Avoid contact with exposed skin by using protective 
equipment as required. There arc exposed hot surfaces on the apparatus. 

rfle ~ Soc*Y fOT r"'/119 1M "'.fIIM ,,,. 110 pouiott fW,OICtillg Ifle vllidity aI "".... ,ig/It. Ulerted itt CClMKtiott 
."." My if"" mentlOflet1 ill 1M II~, u... allM ItMldMd Ir. eqIIeN/'f etItf,..d 1'* tJ.""",*/OfI allfle veliGtty aI "" IloCIl 
tMI" ,tg/ftI. 1M Ifte , ... aI itrIrIngemetW allllCllrig/lrI... enrireIY IIW awn~tIIIity. 

",.. IlIMa1'G iI .,.. ID/WwiIioll • "" ..... 1Ir Ifle ~ /KIIIIicaI CGIIIIIIIffNIM"'" lilt ~~ ....-. 1M 
it nor ,evlled• .,,.., ,~0I ••1ldrIwIL Yw I:CIlMteIlIa ...wifed ..,.., tot fIWtIlOn aI tltillIr/fItUId 01 tot llGdlliOtIIIIllend~ 

1M sflOukl lie ldtJreued 10 ASN HeIc1quIIf.... Yw CGIMIIrIlI .", ,~ Clllelul ~iott •• ",.."" allfle ~ 

IICMICIl COfn/Il"'''. wltl/;ll you IN)' .rrMd, " you ,., 1,* yw ClCllMIIIlf. lillie nor '1C1WelI • f. ~Iflg yCIII J/touId INk. ywv_, Ie_II 10 Ifle ASN e--.. Oft sr~ Ill" "- $I.. ~ I'A IIIJ03, 
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Method 1003
 
Acceptable capture Efficiency
 

Test Methods for Sources of Volatile
 
organic Compounds
 

General. 

The following procedures are used to perform a capture 
efficiency test to determine compliance with prescribed 
requirements when an alternative control method is used. Protocol 
G-l is the preferred method to be used when the VOC inlet and 
outlet concentrations differ sUbstantially. otherwise Protocol G-2 
is to be used. 

When a single VOC component is used in a process, the test 
requirements established in 40 CFR Part 60 Subpart BBB (New Source 
Performance Standards for Rubber Tire Manufacturing) as amended 
September, 1989 may also be used. 

For a liquid/liquid system when a carbon adsorber is used as a 
control device, the test requirements established in 40 CFR Part 
60.710 (New Source Performance Standards for Magnetic Tapes) may 
also be used. 

Modification to This Test Method 

Method 1003 is a general test method that is used to determine 
compliance when a control device is used to meet a coating limit or 
emission standard. Depending upon the configuration of an affected 
facility, this test method may be modified or replaced with another 
method in order to more appropriately determine compliance. 

A source may request that an alternative test method be used by 
submitting information to the Department showing that compliance 
for the installation could be more appropriately demonstrated using 
an alternative method. 

Upon receiving a request, the Department will review the 
alternative method and will approve the method if it determines 
that an alternative method is necessary, that the method is 
technically adequate to determine compliance, and that the method 
1Nill satisfy the intent of the regulation and will not cause the 
regulation to be less restrictive. 

The Department will submit the alternative method to the united 
states Environmental Protection Agency for approval. Compliance 
testing shall not be performed using any alternative test method 
until it is approved by both the Department and the united States 
Environmental Protection Agency. 

Note:	 This test method, to be used to determine the capture 
efficiency for sources of volatile organic compounds, 
reflects, in full, the version approved by the u.S. EPA 
April 16, 1990. 

Supplement 2 
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APR 1S 1990
 
VOC CAPTURE EFFICIENCY 

Procedure T - Criteria for and Verification of a Permanent 
or Temporary Total Enclosure 

1. INTRODUCTION 

1.1 Applicability. This procedure is used to determine whether a permanent 
or temporary enclosure meets the criteria of a total enclosure. 

1.2 Principle. An enclosure is evaluated against a set of criteria. If the 
criteria are met and if all the exhaust gases are ducted to a control device, 
then the volatile organic compounds (VOC) capture efficiency (CE) is assumed 
to be 100 percent and CE need not be measured. However, if part of the 
exhaust gas stream is not ducted to a control device, CE must be determined. 

2. DEFINITIONS 

2.1 Natural Draft Opening (NDO) -- Any permanent opening in the enclosure 
that remains open during operation of the facility and is not connected to a 
duct in which a fan is installed. 

2.2 Permanent Total Enclosure (PTE) -- A permanently installed enclosure that
completely surrounds a source of emissions such that all VOC emissions are 
captured and contained for discharge through a control device. 

2.3 Temporary Total Enclosure (TTE) -- A temporarily installed enclosure that
completely surrounds a source of emissions such that all VOC emissions are 
captured and contained for discharge through ducts that allow for the accurate 
measurement of VOC rates. 

3. CRITERIA OF A TEMPORARY TOTAL ENCLOSURE 

3.1 Any NOO shall be at least 4 equivalent opening diameters from each VOC 
emitting point. 

3.2 Any exhaust point from the enclosure shall be at least 4 equivalent duct 
or hood diameters from each NOO. 

3.3 The total area of all NOO's shall not exceed 5 percent of the surface
 
area of the enclosure's four walls, floor, and ceiling.
 

3.4 The average facial velocity (FV) of air through all NOO's shall be at
 
least 3,600 m/hr (200 fpm). The direction of air through all NOO's shall be
 
into the enclosure.
 

3.5 All access doors and windows whose areas are not included in Section 3.3 
and are not included in the calculation in Section 3.4 shall be closed during 
routine operation of the process. 
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4. CRITE~lA OF A PERMANENT TOTAL ENCLOSURE 

4.1 Same as Sections 3.1 and 3.3 . 3.5. 

~.2 All voe emissions mus~ be captured and contained fo~ djsc~ar;e through a 
control device. 

5. PROCEDURE 

5.1 Determine the equivalent diameters of the NOO's and determine the 
distances from each voe emitting point to all NOO's. Determine the equivalent 
diameter of each exhaust duct or hood and its distance to all NOO's. 
Calculate the distances in terms of equivalent diameters. The number of 
equivalent diameters shall be at least 4. 

5.2 Measure the total area (A~) of the enclosure and the total area (A~) ~f
 
all NOO's of the enclosure. Calculate the NOO to enclosure area ratio (NEAR)
 
as follows:
 

NEAR • A/A~ 

The NEAR must be SO.05. 

5.3 Measure the volumetric flow rate, corrected to standard conditions. 
of e~ch gas stream eXiting the enciosure through an exhaust duct or hoed u~:ng 

E?A-!1ethod 2. In some cases (e.g., when the building is the ancl osure), i~ 
may be necessary to measure the volumetric flow rate, correctej to standard 
conditions. of each gas stream entering the enclosure through a forced ma~=~~ 
air duct using Method Z. Calculate FV using the following equaticn: 

where: 

the sum of the volumetric flow from all gas streams exiting the 
enclosure through an exhaust duct or hood. 

the sum of the volumetric flow from all gas streams into the 
enclosure through a forced makeijp air duct: zero. if there is 
no forced makeup air into the enclosure. 

A,. • total area of all NOO's in enclosure. 

The FV shall be at least 3,600 m/hr (200 fpm). 

5.4 Verify that the direction of air flow through all NOO's is inward. Use 
streamers. smoke tubes, tracer gases, etc. Strips of plastic wrapping film 
have been found to be effective. Monitor the direction of air flow at 
intervals of at least 10 minutes for at least 1 hour. 
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6. QUALITY ASSURANCE 

6.1 The success of this protocol lies in designing the TTE to simulate the 
conditions that exist without the TTE, i.e., the effect of the TTE on the 
normal flow patterns around the affected facility or the amount of fugitive 
voe emissions should be minimal. The TTE must enclose the application
stations, coating reservoirs, and all areas from the application station to 
the oven. The oven does not have to be enclosed if it is under negative 
pressure. The NOO's of the temporary enclosure and a fugitive exhaust fan 
must be properly sized and placed. 

6.2. Estimate the ventilation rate of the TTE that best simulates the 
conditions that exist without the TTE, i.e., the effect of the TTE on the 
normal flow patterns around the affected facility or the amount of fugitive 
voe emissions should be minimal. Figure 1 may be uSEd as an aid. Measure the 
concentration (eG) and flow rate (Q~) of the captured gas stream, specify a 
safe concentration (er ) for the fugltive gas stream, estimate the eE, and then 
use the plot in Figure 1 to determine the volumetric flowrate of the fugitive 
gas stream (Qr)' A fugitive voe emission exhaust fan that has a variable flow 
control is desirable. 

6.2.1· Monitor the concentration of vae into the capture device without the 
TTE. To minimize the effect of temporal variation on the captured emissions, 
the baseline measurement should be made over as long a time period as 
practical. However, the process conditions must be the same for the 
measurement in Section 6.2.3 as they are for this baseline measurement. This 
may require short measuring times for this quality control check before and 
after the construction of the TTE. 

6.2.2 After the TTE is constructed, monitor the vae concentration inside the 
TTE. This CQnce~tration shall not continue to increase and must not exceed 
the safe level according to OSHA requirements for permissible exposure limits. 
An increase in voe concentration indicates poor TTE design or poor capture 
efficiency. 

6.2.3 Monitor the concentration of vae into the cap.ture device with the TTE. 
To limit the effect of the TTE on the process, the VOC concentration with and 
without the TTE must be within t10 percent. If the measurements do not agree, 
adjust the ventilation rate from the TTE until they agree within 10 percent. 
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VOC CAPTURE EFFICIENCY
 
Procedure F.l - Fugitive VOC ~~issions from Temporary Enclosures
 

1. IHTRODLJC TIOH 

1.1 Applicability. This procedure is applicable for determining the fugitive 
volatile organic compounds (VQC) emissions from a temporary total enclosure 
(TTE). It is intended to be used as a segment in the development of 
liquid/gas or gas/gas protocols for determining VOC capture efficiency (CE) 
for surface coating and printing operations. 

1.2 Principle. The amount of fugitive VOC emissions (F) from the TTE is 
calculated as the sum of the products of the VOC content (CFj ) , the flow rate 
(Q~,), and the sampling time (S.) from each fugitive emissior,s point. . 

r • , 

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are 
estimated for ea:h fugitive emission point as follows~ QFj· t5.5 percent and 
CFj • :5.0 perce1t. Based on these numbers, the probable uncertainty for F is 
estimated at about :7.4 percent. 

1.~ Sampling Requirements. A capture efficiency test shall consist of at 
least three sa~pling runs. The sampling time for each run should be at least 
8 hours, unless otherwise approved. 

1.5 Hotes. Because this procedure is often applied in highly explosive 
areas, caution and care should be exercised in choosing appropriate e~uic~ent 

and install ing and using the equipment. Mention of trade names or company 
products does not Cunstitute endorsement. All gas concentrations (percent, 
ppm) are by volume, unless otherwise noted. 

2. APPARATUS AND REAGEHTS 

2.1 Gas VOC Concentration. A schematic of the measurement system is shown in 
Figure 1. The ~a\n components are described below: 

2.1.1 Sample Probe. Stainless steel, or equivalent. The probe shall be
 
heated to prevent voe condensation.
 

2.1.2 Calibration Valve Assembly. Three-way valve assembly at the outlet of 
sample probe to direct the zero and calibration gases to the analyzer. Other 
methods, such as quick-connect lines, to route calibration gases to the outlet 
of the sample probe are acceptable. 

2.1.3 Sample Line. Stainless steel or Teflon tubing to transport the sample 
gas to the analyzer. The sample line must be heated to prevent condensation. 

2.1.4 Sample Pump. A leak-free pump, to pull the sample gas through the
 
system at a flow rate sufficient.to minimize the response time of the
 
measurement system. The components of the pump that contact the gas stream
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shall be constructed of stainless steel or Teflon. The sample pump must be 
heated to prevent condensation. 

2.1.5 Sample Flow Rate Control. A sample flow rate control valve and 
rotameter, or equivalent.' to maintain a constant sa~pling rate within 
10 percent. The flow control valve and rotameter must be heated to prevent 
condensation. A control valve may also be located on the sample pump bypass
loop to assist in controll ing the sample pressure and flow rate. 

2.1.6 Sample Gas Manifold. Capable of diverting a portion of the sample gas 
stream to the flame ionization analyzer (FIA), and the remainder to the bypass
discharge vent. The manifold components shall be constructed of stainless 
steel or Teflon. If emissions are to be measured at multiple locations. the 
measurement system shall be designed to use separate sampling probes, lines. 
and pumps for each measurement location and a common sample gas manifold and 
FlA. The sample gas manifold and connecting lines to the FIA must be heated 
to prevent condensation. 

2.1.7 Organic Concentration Analyzer. An FIA with a span value of 1.5 times 
the expected concentration as propane; however, other span values may be used 
if it can be demonstrated that they would provide more accurate measurements. 
The: stem shall be capable of meeting or exceeding the following 
specifications: 

2.1.7.1 Zero Drift. Less than t3.0 percent of the span value . 
. 

2.1:7.2 Calibration Drift. Less than ±3.0 percent of the span value. 

2.1.7.3 Calibration Error. Less than ±5.0 percent of the calibration gas
 
value.
 

2.1.7.4 Response Time. Less than 30 seconds. 

2.1.8 Integrator/Data Acquisition System. An analog or digital device or
 
computerized data acquisition system used to integrate the FIA response or
 
compute the average response and record measurement.data. The minimum data
 
sampling'frequency for computing average or integrated values is one
 
measurement value every 5 seconds. The device shall be capable of recording
 
average values at least once per minute.
 

2.1.9 Calibration and Other 6ases. Gases used for calibration, fuel, and 
combustion air (if required) are contained in compressed gas cylinders. All 
calibration gases shall be traceable to NIST standards and shall be certified 
by the manufacturer to t1 percent of the tag value. Additionally, the 
manufacturer of the cylinder should provide a recommended shelf life for each 
calibration gas cylinder over which the concentration does not change more 
than t2 percent from the certified value. For calibration gas values not 
generally available, alternative methods for preparing calibration gas 
mixtures, such as dilution systems,. may be used with prior approval. 
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2.1.9.1 FU~~. A 40 percent Hz/ 50 percent He or 40 percent Hz/50 percent ~, 
gas ~1xture 15 recommended toavo:d an oxy;en synergis~ effect that repcrtec~! 
OCCJrs when oxygen concentratlon varies s1gn1ficantly from a ~ean value. 

2.1.9.2 Carrier Gas. High purity air with less than 1 ppm of organic 
material (as propa~e or carbon equivalent) or less than 0.1 percent of the 
span value, whicr.ever is greater. 

2.1.9.3 FIA Linearity Calibration Gases. Low-, mid-, and high-range gas 
mixture standards with nominal prJpane concentrations of 20-30, 45·55, and 
70-80 percent of the span value in air, respectively. Other calibration 
values and other span values may be used if it can be shown that more accurat: 
measurements would be achieved. 

2.1.10 Particulate Filter. An in-stack or an out-of-stack glass fiber filter 
is recommended if exhaust gas particulate loading is significant. An 
cut-of-stack filter must be heated to prevent any condensation unless it can 
t~ demcnstrated that no condensation occurs. 

2.2 Fugitive Emissions Volumetric Flow Rate. 

2.2.1 Method 2 or 2A Apparatus. For ditermining volumetric flow rate. 

2.2.2 Method 3 A~paratus and Reagents. For determining molecular weight of 
the gas stream. An e~timate of the molecular weight of the gas stream may be 
used if it can be justified. 

2.2.3 Method 4 Apparatus and Reagents. For determining moisture content, lr
 

necessary.
 

2.3 Tempol ary Total Enclosure. The criteria for designing a TTE are
 
discussed in Procedure T.
 

3. DETERMINATION OF VOLUMETRIC FLOW RATE OF FUGITIVE EMISSIONS 

3.1 Locate all points where emissions are exhausted'~rom the TTE. Using

Method 1, determine the sampling points. Be sure to check each site for
 
cyclonic or swirling flow.
 

3.2 Measure the v~l~c;ty at each samp1ing site at least once every hour
 
during each sampling run using Method 2 or 2A.
 

4. DETERMINATION OF VOC CONTENT OF FUGITIVE EMISSIONS 

4.1 Analysis Duration. Measure the vae responses at each fugitive emission 
point during the entire test run or, if applicable, while the proces~ is 
operating. If there are multiple emission locations, design a samp11ng system 
to allow a single FIA to be used to determine the vae responses at all 
sampling locations. 
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4.2 Gas VOC Concentration. 

4.2.1 Ass~mble the sample train as shown in Figure 1. Calibrate the FIA and 
conduct a system check according to the procedures in Sections 5.1 and 5.3, 
respectively. 

4.2.2 Install the sample probe so that the probe is centrally locatec in the 
stack, pipe, or duct, and is sealed tightly at the stack port connection. 

4.2.3 Inject zero gas at the calibration valve assembly. Allow the 
measurement system response to reach zero. Measure the system response time 
as the time required for the system to reach the effluent concentration after 
the calibration valve has been returned to the effluent sampling position. 

4.2.4 Conduct a system check before and a system drift check after each 
sampling run according to the procedures in Sections 5.2 and 5.3. If the 
drift check following a run indicates unacceptable performance, the run is not 
valid. The tester may elect to perform system drift checks during the run not 
to exceed one drift check per hour. 

4.2.SYerify that the sample lines, filter, and pump temperatures are 
120 ± S·C. 

4.2.6 Begin sampling at the start of the test period and corltinue to sample
during the ent:re run. Record the starting and ending times and any required 
pro~ess information as appropriate. If multiple emission locations are 
sampled using a single FIA, sample at each location for the same amount of 
time (e.g., 2 minutes) and continue to switch from one location to another for 
the entire test run. Be sure that total sampling time at each location is the 
same at the end of the test run. Collect at least 4 separate measurements 
from each sample point during each hour of testing. Disregard the response 
measurements at each sampling location until two times the response time of 
the .easurement system has elapsed. Continue sampling for at least 1 minute 
and record the concentration measurements. 

4.3 Background Concentration. 

4.3.1 Determination of vac Background Concentration. 

4.3.1.1 Locate all NOO's of the TTE. A sampling point shall be centrally

located outside of the TTE at 4 equivalent diameters from ear.h NOO, if
 
possible. If there are more than 6 NOO's, choose 6 sampling points evenly
 
spaced among the NOO's.
 

4.3.1.2 Assemble the sample train as shown in Figure 2. Calibrate the FIA
 
and conduct a system chec~ according to the procedures in Sections 5.1 and
 
5.3. 

4.3.1.3 Position the probe at the samp1ing location. 

4.3.1.4 Oetermine the response time, conduct the system check and sample
 
according to the procedures described in Sections 4.2.3 to 4.2.6.
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4.4 Alternative Procedure. The direct interface sampling and analysis
procedure described in Section 7.2 of Method 18 may be used to determine the 
gas voe concentration. The system must be designed to collect and analyze at 
least	 one sample every 10 minutes. 

5. CALIBRATION AND QUALITY ASSURANCE 

5.1 FIA Calibration and Linearity ChecK. Make necessary adjustments to the 
air and fuel supp1 ies for the FIA and ignite the burner. Allow the FIA to 
warm up for the period recommended by the manufacturer. Inject a calibration 
gas into the measurement system and adjust the back-pressure regulator to the 
value required to achieve the flow rates specified by the manufacturer. 
Inject the zero- and the high-range calibration gases and adjust the analyzer 
cal ibration to provide the proper responses. Inject the low- and mid-range 
gases and record the responses of the measurement system. The calibration and 
1inearity of the system are acceptable if the responses for all four gases are 
within 5 percent of the respective gas values. If the performance of the' 
system is not acceptable, repair or adjust the system and repeat the linearity
check. Conduct a calibration and linearity check after assembling the 
analysis system and after a major change is made to the system. 

5.2 Systems Drift Checks. Select the calibration gas concentration that most 
closely approximates that of the fugitive gas emissions to conduct the drift 
checks. Introduce the zero and calibration gas at the calibration valve 
assembly and verify that the appropriate gas flow rate and pressure are 
pr~~ent at the FlA. Record the measurement system responses to the zero and 
calibration gases. The performance of the system is acceptable if the 
difference between the drift check measurement and the value obtained in 
Section 5.1 is le~s than 3 percent of the span value. Conduct a system drift 
check at the end of each run. 

5.3 System ChecK. Inject the high range calibration gas at the inlet of the 
sampling probe and record the response. The performance of the system is 
acceptable if the measurement system response is within 5 percent of the value 
obtained in Section 5.1 for the high range calibration gas. Conduct a system 
checK before each test run. 

5.4 Analysis Audit. Immediately before each test analyze an audit cylinder
 
as described in Section 5.2. The analysis audit must agre! with the audit
 
cy1inder concentration within 10 percent.
 

6. NOMEHCLATURE 

At • area of HOO 1, ft z. 

AN • total area of all HOO's in the enclosure, ftz. 

Cel •	 corrected average voe concentration of background emissions at 
point i, ppm propane. 
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(3 • average background concentrat;o~. ppm ~ropane. 

C:H • average measured concentration fer the drift check cal ibration gas, 
ppm propane. 

C:o • average system drift check cJncentration for zero concentration 
gas, ppm propane. 

•	 corrected average vee concentration of fugitive emissions at point 
j, ppm propane. 

CH • actual concentration of the drift check calibration gas, ppm 
propane. 

C; • uncorrected average background vac concentration at point i, ppm 
propane. 

Cj • uncorrected average vac concentration measured at point j, ppm. 
propane. 

F • total vec content of fugitive emissions, kg. 

kg/(m3·PP:TI).K1 • 1.830 X 10.6
 

n • number of measurement po ints.
 

- QF'j • average effluent volumetric flow rate corrected to standard
 
conditions at ;'ugitive emissions point j, mj/min.
 

SF • total duration of fugitive emissions sampl ing run, min.
 

7. CALCULAi IONS 

7.1 Total voe Fugitive Emissions. 

Eq. 1 

7.2 vec Concentration of the Fugitive Emissions at Point j. 

Eq. 2 
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7.3 Bac~9round VOC Concentration at Point i. 

Eq. 3 

7.4 Average Bac~ground Concentration. 

Eq. 4 

HOTE: If the concentration at each point is within 20 percent of the average 
n

conc~ntration of all points, the terms nA i and nA~n may be deleted from 
Equation 4. 
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vac C~?TURE EFFICIENCY 
Procedure F.Z - Fugitive vac Emissions from Building Enciosures 

1. INTRODUCTION 

1.1 ~ppl ica~i~ity. This procgdure is applicable for determining the fugit!~e 
vo1atl1e organlc compounds (VOC) emissions from a bUilding gnclosure (3E). It 
is intended to be used as a segment in the development of liquid/gas,or 
gas/gas protocols for determining vac capture efficiency (CE) for surface 
coating and printing operations. 

l.l Prindple. The total amount of fugitive voe emissions (F!) from the BE 
is calculated as the sum of the products of the vae content (CF,) of each 
fugitive emissiOns point, its flow rate (QFj)' and time (Sf). J 

1.3 He!s~reme~t Uneert~inty. The.melsurement uncer~ainties are estimated for
 
each fugitive emissions point as follows: QF;· ~5.0 percent and
 
C~j a :5.0 per:ent. Based on th~se nu~bers, the probable uncertainty for F!
 
is est~mated at about :11.2 perce~t.
 

1.~ Sampling Req·;r~me~ts. A cac tur s eff'ciency test shal l cans i s; cf at
 
least thr~~ sampl ing runs. The sampling t:me for each run snouid :e at leas:
 
3 hou~s, unless ot~er~i:e a~proved.
 

1:5 Notes. aecau~e this ~roce~~re is orten aoolied in hig~iy exc~o5~~e
 
areas, :lutjon and :~re s~o~ld :e exercised in choosing ao~r~oria:e e:~~~~:~:
 
and install ing ~nd using ~~e eQuipment. Mention of trade names or co~oan:
 

products does not constitute endorsement. All gas co~centra::ons (~er:ent.
 

~;m) are by volume. unless other~ise noted.
 

2. A~PARATUS AND REA~EHTS 

2.1 Gas VOC Concentr!tion. A schematic of the measurement system is shown in 
Figure 1. The main components are described be10w~· . 

l.1.1 Sample Probe. Stainless steel, or eQuivalent. The probe shall be
 
heated to prevent vae condensation.
 

2.1.2 Calibratian Valve Assembly. Three-way valve assembly at the outlet of 
sample probe to direct the zero and calibration gases to the analyzer. Oth~r, 
methods, such' as quick-connect lines, to route calibration gases to the outlet 
of the sample probe are acceptable. 

2.1.3 Sample Line. Stainless steel or Teflon tubing to transpJr~ the samaie 
gas to the analyzer. The sample line must be heated to prevent condensation. 

l.1.4 Sample Pump. A lelk-free pump, to pull the sample gas through the 
system at a flow rate sufficient to minimize the response time of the 
measurement system. The components of the pump that contact the gas stream 

39 



shall be ccnst ruc t ec of st ai n l ess s~e=l or Te f l on . -, . 
~ ,ne sa~pl= p~~p ~~s: :eheated to prevent condensation. 

2.1.5 Sample Flow Rate ControL A sample flow rate contralniv': and 
rotameter, or equ~valent, to na t nta t r, a ccn st ant s amp] i nq r at s within 
10 percent. The :low rat: control valve and rotameter must be hea:ed to 
prevent condensat1~n ..A control ~alve may also be located on the sample pumpbypass loop to asslst 1n controlllng the sample pressure and flow rate. 

2:1.5 Sample G~s Ha~if~ld .. Capable of diverting a portion of the sample gas 
s~rea~ to the flame 10nlzat,on analyzer (FIA), and the remainder to the bypass 
discharge vent. The manifold components shall be constructed of stainless 
steel or Teflon. If emissions are to be measured at multiple location$ the 
measurement system shall be designed to use separate sampling probes, lines, 
and pumps for each measurement location and a common sample gas manifold and 
FlA. The sample gas manifold must be heated to prevent condensation. 

2.1.7 Or~anic ccnce...~ration Analyzer. An FIA with a span value of 1.5 times 
the expected concentration as propane; however, other span values may be ~sed 
if it can bt demonstrated that they would provide more accurate melsurements. 
The system shall be capable of meeting or exceeding the following 
specifications: 

~.1.8 Intejr1t~r/Data Acquisition System. An analog or digi':a; C?':ice or 
cJmputerized dar.a acquisition system used to integrate the F~A reS;Jnse or 
compute the ave~age response and record measurement data. The minimum data 
sampling frequency for computing average or integrated values is one 
measurement value every 5 secJnds. The device shall be capable of recording 
average values at least once per minute. . 

2.1.9 Calibration and Other Gases. Gases usea for calibration, fuel, and 
combustion air (if required) are contained in compressed gas cylinders. All 
cal ibration gases shall be traceable to NIST standards and shall be certified 
by the manufacturer to t1 percent of the tag value. Additionally~ the . 
manufacturer of the cylinder should provide a recommended shelf llfe for eacr: 
calibr~tion gas cylinder over which the concentration does not change more 
than tZ percent from the certified value. For calibration gas values not 
generally available, alternati~e methods for prep~ring ~alibration gas 
mixtures, such as dilution systems, ~iY be used wlth prlor approval. 

2.1.9.1 Fuel. A 40 percent H/ 50 percent He or 40 percent H/ 50 percent Nz ,z z
gas mixture is reconvnendedto avoid in oxygen synergi sm effect that reported Iy 
occurs when oxygen concentration varies significantly from a mean value. 
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2.1.9.2 Carrier Gas. High purity air with 1ess than 1 ppm of organic 
material (propane or carbon equivaient) or less than 0.1 percen~ of the span
value. whichever is greater. 

2:1.9.3 FIA Linear~ty CaT~bration Gases. low-, mid-, and high-range gas
mlxture standards wlth nomlnal propane concentrations of 20-30, 45-55, and 
70-80 percent of the span value in air, respectively. Other calibration 
values and oth~r span values may be used if it can be shown that more accurate 
measurements would be achieved. 

2.1.10 Particulate Filter. An in-stack or an out-of-stack glass fiber filter 
is recommended if exhaust gas particulate loading is significant. An 
out-of-stack filter must be heated to prevent any condensation unless it can 
be demonstrated that no condensation occurs. 

2.2 Fugitive Emissions Volumetric Flow Rate. 

2.2.1 Flow Oirection Indicators. Any means of indicating inward or outward 
flow, such as light plastic film or paper streamers, smoke tubes, filaments, 
and sensory perception. 

2.2.2 Method 2 or 2A Apparatus. For determining volumetric flow rate. 
Anemometers or similar devices calibrated according to the manufacturer's 
ins~ructions may be used when low velocities are present. Vane anemometers 
(Young-maximum r~sponse propeller), specialized pitots with electronic 
man~meters (e.g., Shortridge Instruments Inc., Airdata Multimeter 860) are 
commercially available with measurement thresholds of 15 and 8 mpm (SO and 
25 fpm), respectively. 

2.2.3 Method 3 Apparatus and Reagents. For determining molecular weight of
 
the gas stream. An estimate of the molecular weight of the ;as stream may be
 
used if it can be justified.
 

2.2.4 Method 4 Apparatus and Reagents. For determining moisture content, if
 
necessary.
 

.­
3. DETERMINATION OF VOLUMETRIC FLOW RATE OF FUGITIVE EMISSIONS 

3.1 Preli.inary Determinations. The purpose of this exercise is to determine 
which exhaust points should be measured for volumetric flow rates and voe 
concE1trattons. 

3.1.1 Forced Draft Openings. Identify all forced draft openings. Determine 
tne volumetric flow rate according to Method 2. 

3.1.2 HDO's Exhaust Points. The NDO's in the roof of a facility are 
considered to be exhaust points. Determine volumetric flow rate from these 
NOO's. Divide the cross-sectional area according to Method 1 using 12 equal 
areas. Use the appropriate velocity measurement devices, e.g., propeller 
anemometers. 
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3.1.3 Other HOO's. 

3.1.3.1 This step is optional. Determine the exhaust flow rate. inch~~ing 
t~at of the control device~ from the enclosure and the jntake air flow rate. 
I, the exhaust flow rate dlvlded by the lntake alr flow rate is gr(ater :1a~ 
1.1. then all other NOO's are not considered to be significant exhaust pOInts. 

3.1.3.2 If the option above is not taken, identify all other NOO's and other 
potential points through which fugitive emissions-may escape the enclosure. 
Then use the fo11owing criteria to determine whether flow rates and 'lac 
concentrations need to be measured: 

3.1.3.2.1 Using the appropriate flow direction indicator, determine the flow 
direction. An NOO with zero or inward flow is not an exhaust point. 

3.1.3.2.2 Measure the outward volumetric flow rate from the remainder of the 
NOO's. If the collective flow rate is 2 percent, or less, of the flow rate 
from Se~tions 3.1.1 and 3.1.2, then these NOO's, except those within two' 
e-;!Jivalent diameters (based on NOO opening) from voe sources, may be 
considered to be non-exhaust points. 

3.1.3.2.3 If the percentage calcuiated in Section 3.1.3.2.2 is greater than 
2 percellt, those NOO's (except those within two eqUivalent diameters from 'lac 
sources) whose volumetric flow rate total 2 percent of the flow rate from 
Sections 3.1.1 and 3.1.2 may be considered as non-exhaust points. All 
remaining NOO's shall be measured for volumetric flow rate ~nd voe 
concentrations during the CE test. 

3.1.3.2.4 The tester may choose to measure voe concentration~ at the forced
 
exhaust points and the NOO's. If the total voe emissions from the NOO's are
 
less than 2 percent of the emissions from the forced draft and roof NOO's,
 
then these NOO's may be eliminated from further consideration.
 

3.2 Determination of Flow Rates. 

3.2.1 Measure the volumetric flow rate at all locations identified as exhaust 
points in Section 3.1. Divide each exhaust opening·-into 9 equal areas for 
rectangular openin9s and 8 for circular openings. . 

3.2.2 Measure the velocity at each site at least once every hour during each 
sampling run using Het~od 2 or 2A, if applicable, or using the low velocity 
instruments in Section 2.2.2. 

4. DETERMINATION OF yae CONTENT OF FUGITIVE EMISSIONS 

4.1 Analysis Duration. Measure the voe responses at each fugitive emission 
point during the entire test run or, if applicable, while the process is 
operating. If there are multiple emissions locations, design a sampling 
system to allow a single FIA to be used to determine the voe responses at all 
sampling locations. 
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4.2 Gas vac Concentration. 

4.2.1 Assemble the sample train as shown in Figure I .. Cal ibrate the FIA and 
conduct a system check a~cording to the procedures in Sections 5.1 and 5.3, 
respectively. 

4.2.2 I~stall the sample probe so that the probe is centrally located in the 
stack, pipe, or duct, and is sealed tightly at the stack port connection. 

4.2.3 Inject zero gas at the calibration valve assembly. Allow the 
measureme~t system response to reach zero. Measure the system response time 
as t~e time required for the system to re~ch the effluent concentration after 
the calibration valve has been returned to the effluent sampling position. 

4.2.4 Conduct a system check before and a system drift check aft~r each 
sampling run according to the procedures in Sections 5.2 and 5.3. If the 
drift check following a run indicates unacceptable performance, the run is not 
valid. The tester may elect to perform drift checks during the run not to 
exceed one drift check per hour. 

4.2.5 Verify that the sample lines, filter, and pump temperatures are 
120 ! S'C. 

4.2.6 Begin sampling at the start of the test period and continue to sample
during the entire run. Record the starting and ending times and any reQuired 
process information as appropriate. If multiple emission locations are 
sampled using a single FIA, sample at each location for the same amount of 
time (e.g., 2 minutes) and continue to switch from one location to another for 
the entire test run. Be sure that total sampling time at each location is tne 
same at the end of the test run. Collect at least 4 separate mea~urements 
from each sample point during each hour of testing. Disregard the response 
measurements at each sampling location until two times the response time of 
the measure~ent system has elapsed. Continue sampling for at least 1 minute 
and record the concentration measurements. 

4.3 Alternative Procedure The direct interface sampling and analysis
 
procedure described in Section 7.2 of Method 18 may be used to determine the
 
gas VOC cJncentration. The system must be designed to collect and analyze at
 
least one sample every 10 minutes.
 

5. CALIBRATION AND QUALITY ASSURAHCE 

5.1 FIA Calibration and Linearity ChecK. Make necessary adjustments to the 
air and fuel supplies for the FIA and ignite the burner. Allow the FIA to 
warm up for the period recommended by the manufacturer. Inject a calibration 
gas into the measurement system and adjust the back-pressure regulator to the 
value required to achieve the flow rates specified by the manufacturer. 
Inject the zero- and the high-range calibration gases and adjust the analyzer 
calibration to provide the proper responses. Inject the low- and mid-range 
gases and record the responses of the measurement system. The calibration and 
linearity of the system are acceptable if the responses for all four gases are 
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within 5 percent of the respective gas values. If the per;ormanc2 of tr.e 
system is not acceptable, repair or adjust the system a:1Q r eoeat tne l i ne er i t , 
check. Conduct a cal i brat i on and 1 i ne ar i t y checl<. after asserab l lng the 
analysis system and after, a major change is made to the sys t em . 

5.2 Systems Drift ChecKs. Select the calibration gas that most ~losely 
approximates the concentration of the captured emissions for conducting the 
drift checks. Introduce the zero and calibration gas at the calibration valve 
assembly and verify that the appropriate gas flow rate and pressure are 
present at the FlA. Record the measurement system responses to the zero and 
calibration gases. The performance of the system is acceptable if the 
difference between the drift check measurement and the value obtained in 
Section 5.1 is less than 3 percent of the span value. Conduct a system drift 
check at the end of e~ch run. 

5.3 System Check. Inject the high range calibration gas at the inlet of the 
sampling probe and record the response. The performance of the system is 
acceptable if the measurement system response is within 5 percent of the 'value 
obtained in Section 5.1 for the high range calibration gas. Conduct a sjstem 
check before each test run. 

5.4 A~alysis Audit. Immediately before each test analyze an audit cylinder
 
as described in Section 5.2. The analysis audit must agree with the audit
 
cylinder concentration within 10 percent.
 

6. NOMENCLATURE 

average measured concentration for the drift check calibration gas. 
ppm propane. 

average system drift check concentration for zero concentration gas, 
ppm propane. 

corrected average voe concentration of fugitive emissions at point j, 
ppm propane. 

actual concentration of the drift check calibration gas, ppm propane.cH ­
uncorrected average voe concentration measured at point j, ppm 
propane. 

total vae content of fugitive emissions from the building, kg. 

1.830 X 1O~6 kg/ (mJ• ppm) • 

number of measurement points.n • 

average effluent volumetric flow rate corrected to standard
3/min.cond;tions at fugitive emissions point j, m

to~a' duration of capture efficiency sampling run, min.8, • 

44 



7. CALCULATIONS 

7.1 Total vae Fugitive Emissions From the BUilding. 

7.2 VOC Concentration of the Fugitive Emissions at Point j. 

Eq. 

Eq. 

1 

2 

'. 

CH 
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vac CAPTURE EFFICIENCY 
Procedure L - vac Input 

1. INTRODUCTION
 

1.1 Applicability. This procedure is applicable for determining the input G, 

vOlatile organic compounds (VaC). It is intended to be used as a segment in 
the development of liquid/gas protocols for determining vac capture efficienCj 
(CE) for surface coating and printing operations. 

1.2 Principle. The amount of vae introduced to the process (L) is the sum 
of the products of the weight (W) of each voe containing liquid (ink, paint, 
solvent. etc.) used and its vee content (V). A sample of each vee containing
liquid is analyzed with a flame ionization analyzer (FIA) to determine V. 

1.3 Estimated Measurement Uncertainty. The ~easurement uncertainties are 
estimated for each vee containing liquid as follows: w· :2.0 percent and 
V • :12.0 percent. Based on these numbers, the probable uncertainty ror L is 
estimated at about :12.2 percent for elch vae containing liquid. 

1.4 Sampling Requilements. A capture efficiency test shall consist of at 
least three sampling runs. Tha lampling time for each run should be at le:st 
8 hcurs , unless' otherwise approved. 

1.5 Notes. B~cause this procedure is often applied in highly explosive 
areas. caution and care should be exercised in choosing appropriate equip~e~t 
and instilling and using the equipment. Mention of trade names or r.ompany 
products does not constitute endorsement. All gas concentrations (percent,
ppm) are by volume, unless otherwise noted. 

2. APPARATUS AHD REAGENTS 

2.1 Liquid Weight. 

2.1.1 Balances/Digital Scales. To weigh drums of vae containing liquids to
 
within 0.2 lb.
 

2.1.2 Volu.e Measurement Apparatus (Alternative). Volume meters, flow
 
meters, density measurement equipment. etc .• as needed to achieve same
 
accuracy as direct weight measurements.
 

2.2 VOC Content (Flame Ionization Analyzer Technique). ,The li~uid sa~plc 
analysis system is shown 1n Figures 1 and 2. The followlng equlpment 1S
 

required:
 

2.2.1 Sample Collection Can. An appropriately sized metal can to be used to 
collect vae containing materials. The can must be constructed in such a way 
that it can be grounded to the coating container. 

2.2.2 Heedle Valves. To control gas flow. 
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2.2.3 Regulators. For carrier gas and calibration gas cylinders. 

2.2.4 Tubing. Teflon or. stainless steel tubing with diameters and lengths
determined by connection requirements of equipment. The tubing between the 
sample oven outlet and the FlA shall be heated to maintain a temperature of 
120 ! S'C. 

2.2.5 Atmospheric Vent. A tee and 0- to O.S-liter/min rotameter placed in 
the sampling line between the carrier gas cylinder and the vac sample vessel 
to release the excess carrier gas. A toggle valve placed between the tee and 
the rotameter facilitates leak tests of the analysis system. 

2.2.6 Thermometer. Capable of measuring the temperature of the hot water 
bath to within l·C. 

2.2.7 Sample Oven. Heated enclosure, containing calibration gas coil 
heaters, critical orifice, aspirator, and other liquid sample analysis 
components, capable of maintaining.a temperature of 120 : S'C. 

2.2.8 Gas Coil Heaters. Sufficient lengths of stainless steel or Teflon 
tUbing to allow zero and calibration gases to be heated to the sample oven 
temperature before entering t~e critical orifice or aspirator. 

2.2.9 Water Bath. Capable of heating and maintaining a sample vessel
 
temperature of 100 ± S'C.
 

2.2.10 Analytical Balance. To measure :0.001 g. 

2.2.11 Disposable Syringes. 2-cc or s-cc. 

2.2.12 Sample Vessel. Glass, 40-ml septum vial. A separate vessel is needed 
for each sample. 

2.2.13 Rubber Stopper. Two-hole stopper to accommodate 3.2-mm (liS-in.)
Teflon tubing, appropriately sized to fit the opening of the sample vessel. 
The rubber stopper should be wrapped in Teflon tape to provide a tighter seal 
and to prevent any reaction of the sample with the rubber stopper. 
Alternatively, any leak-free closure fabricated of non-reactive materials and 
accommodating the necessary tubing fittings may be used. 

2.2.14 Critical Orifices. Calibrated critical orifices capable of providing 
constant flow rates from SO to 250 ml/min at known pressure drops. Sapphire
orifice assemblies (available from O'Keefe Controls Company) and glass 
capillary tubing have been found to be adequate for this application. 

2.2.15 Vacuum Gauge. 0- to 760-mm (O- to 30-in.) Hg U-Tube manometer or
 
vacuum gauge.
 

2.2.15 Pressure Gauge. Bourdon gauge capable of measuring the maximum air 
pressure at the aspirator inlet (e.g., 100 psig). 
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2.2.17 Aspirator. A device capable of generating sufficient vacuum at the 
samo ls vessel to create critical flow through the cal ibr at ed orifice wner1 
sufficient air pressure is present at the aspirator inlet. The aspira~or 
~ust al 0.provi~e sUffic~ent .sample pressure to oper~te the FlA. The sample 
1S also m1xed wlth the dllutlon gas within the aspirator. 

2.2.18 Soap Bubble Meter. Of an appropriate size to calibrate the critical 
orifices in the system. 

2.2.19 Organic Concentration Analyzer. An FIA with a span value of 1.5 times 
the expected concentration as propane; however other span values may be used 
if it can be demonstrated that they would provide more accurate measurements. 
The system shall be capable of meeting or exceeding the following 
specifications: 

2.2.19.1 Zero Drift. Less than t3.0 percent of the span value. 

2.2.19.2 Calibration Drift. Less than t3.0 perce~t of span value. 

2.2.19.3 Calibration Error. Less than ±5.0 percent of the calibration gas
value. 

2.2.20 Integrator/Data Acquisition System. An analog or digital device or 
computerized data acquisition system used to integrate the FIA response or 
compute the average response and record measurement data. The minimum data 
sampling frequency for computing average or integrated values is one 
measurement value every 5 seconds. The device shall be capable of recording 
average values at least once per min~te. 

2.2.21 Chart Recorder (Optional). A chart recorder or similar device is 
recommended to provide a continuous analog display of the measurement results 
during the liquid sample analysis. 

2.2.22 Calibration and Otner 6asls. For calibration, fuel, and combustion 
air (if required) contained in compressed gas cy1indars. All calibration 
gases shall be traceable to NIST standards and shall be certified by the 
manufacturer to :1 percent of the tag value. Additionally, the manufacturer 
of the cylinder should provide a recommended shelf life for each calibration 
gas cylinder over which the concentration does not change more than t2 percent
from the certified value. For calibration gas values not generally ava i l ab le . 
alternative ..thods for preparing calibration gas mixtures, such as dilution 
systems, may be used with prior approval. 

2.2.22.1 Fuel. A 40 percent Hz/60 percent He or 40.percent H2/60 percent N,. 
gas .ixture is recommended to avoid an oxygen synerglsm effect that reportedly 
occurs when oxygen concentration varies significantly from a mean value. 

2.2.22.2 Carrier 6as. High purity air with less than 1 ppm of organic 
material (as propane) or less than 0.1 percent of the span value, whichever is 
greater. 
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2:2.22.3 FIA L\nea~ity Ca~ibration Gases. Low-, mid-, and high-range gas 
mlxture stand~rds wlth nomlnal propane concentrations of 20-30, 45-55, and 
70-80 percent of the span value in air, respectively. Othercalibration 
values and other span values may be used if it can be shown tha~ more ac:urate 
measurements -ould be achieved. 

2.2.22.4 System Calibration Gas. Gas mixture standard containing propane in 
air, approximating the undiluted vee concentration expected for the liquid 
samples. 

3. DETERMINATION OF LIQUID INPUT WEIGHT 

3.1 Weight Difference. Determine the amount of material introduced to the 
process as the weight difference of the feed material before and after each 
samp1 ing run. In determining the total voe containing liquid usage, account 
for: (a) the initial (beginning) vee containing liquid mixture; (b) any
solvent added during the test run; (c) any coating added during the test run; 
and (d) any residual vee containing liquid mixture remaining at the end of the 
sample run. 

3.1.1 Identify all points where.Vee containing liquids are introduced to the 
process. To obtain an accurate m~asurement of voe containing liquids, start 
with an empty fountain (if applicable). After completing the run, drain the 
1iquid in the fountain back into the liquid drum (if possible), and weigh the 
drum again. Weigh the voe containing liquids to to.S percent of the total 
weight (full) or !O.l percent of the total weight of voe containing liquid 
useo'during the sample run, whichever is less. If the residual liquid cannot 
be returned to the drum, drain the fountain into a preweighed empty drum to 
determine the final weight of the liquid. 

3.1.2 If it is not possible to measure a single representative mixture, then 
waigh the ·,arious components separately (e.g., if solvent is added during the 
samp1 ing run, weigh the solvent before it is added to the mixture). If a 
fresh drum of voe containing liquid is needed during the run, then weigh both 
the empty drum and fresh drum. 

3.2 Volume Measurement (Alternative). If direct weight measurements are not
 
feasible, the tester may use volume meters and flow rate meters (and density
 
measurements) to determine the weight of liquids used if it can be
 
demonstrated that the technique produces results equivalent to the direct
 
weight measurements. If a single representative mixture cannot be measured,
 
measure the components separately.
 

4. DETERMINATION OF vac CONTENT IN INPUT LIQUIDS 

4.1 Collection of Liquid Samples. 

4.1.1 Collect a lOO-m1 or larger sample of the vae containing liquid mixture 
at each application location at the beginning and end of each test run. A 
separate sample should be taken of each voe containing liquid added to the 
application mixture during the test run. If a fresh drum is needed during the 
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sampling run, then obtain a sample from the fresh drum. 

4.1.2 W~en collecting the sample, ground the sample container to the coatirQ 
drum. Flll the sample (Jntainer as close to the rim a~ possible to minimize" 
the amount of headspace. 

4.1.3 After the sample is collected, seal the container so t~e sample cannot 
leak out or evaporate. 

4.1.4 Label the container to identify clearly the contents. 

4.2 Liquid Sample vac Content. 

4.2.1 Assemble the liquid voe content analysis system as sho~n in Figure 1. 

4.2.2 Permanently identify all of the critical orifices that may be used. 
Calibrate each critical orifice under the expected operating conditions (i .e., 
sample vacuum and temperature) against a volume meter as described in 
Section 5.3. 

4.2.3 Label and tare the sample vessels (including the stoppers and caps) and 
the syringes. 

4.2.4 Install an empty sample vessel and perform a leak test of the system. 
Close the carrier gas valve and atmospheric vent and evacuate the sample 
vessel to 250 mm (10 in.) Hg absolute or less using the aspirator. Close thl! 
togg1e valve at the inlet to the aspirator and observe the vacuum for at least 
one minute. If there is any change in the sample pressure, release the 
vacuum, adjust or repair the a~paratus as necessary and repeat the leak ~est. 

4.2.5 Perform the analyzer calibration a~d linearity checks according to the
 
procedure in Section 5.1. Record the responses to each of the calibration
 
gases and the back-pressure setting of the FlA.
 

4.2.5 Establish the appropriate dilution ratio by adjusting the aspirator air 
supply or substituting critical orifices. Operate the aspirator at a vacuum 
of at least 25 mm (1 in.) Hg greater than the vacuu~necessary to achieve 
critical flow. Select the dilution ratio so that the maximum response of the 
FIA to the sample does not exceed the high-range calibration gas. 

4.~.7 Perform system calibration checks at two levels by introducing
compressed glSIS it the inlet to the sample vessel while the aspirator ana 
dilution devicls are operating. Perform these checks using the carrier gas
(zero concentration) ind the system calibration gas. If the response to the 
carrier gis exceeds to.5 percent of span, clean or repair the apparatus and 
repeat the check. Adjust the dilution ratio a~ necessary to achieve the 
correct response to the upscale check, but do not adjust the analyzer 
calibration. Record the identification of the orifice, aspirator air supply 
pressure, FIA back-pressure, and the responses of the FIA to the carrier and 
system calibration gises. 

4.2.8 After completing the above checks, inject the system calibration gas 
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for approximately 10 minutes. Time the exact duration of the gas inje~:ion 
using a stopwatch. Determine the area under the FIA response curve and 
calculate the system response factor based on the sample gas flow rate. gas
concentration, and the duration of the injection as compared to the integrat:1 
response using Equations t and 3. 

4.2.9 Verify that the sample oven and sa~ple line temperatures are 120 : S'C 
and that the water bath temperature is 100' ! S'C. 

4.2.10 Fill a tared syringe with approximately 1 9 of the VOC containing 
liquid and weigh it. Transfer the liquid to a tared sample vessel. Plug ~he 
sample vessel to minimize sample loss. Weigh the sample vessel containing the 
liquid to determine the amount of sample actually received. Also, as a 
quality control check, weigh the empty syringe to determine the amount of 
material delivered. The two coating sample weights should agree within 
zO.02 g. If not, repeat the procedure until an acceptable sample is obtained. 

4.2.11 Connect the vessel to the analysis system. Adjust the aspirator
supply pressure to the correct value. Open the valve on the carrier gas
supply to the sample vessel and adjust it to provide a slight excess flow to 
the atmospheric vent. As soon as the initial response of the FIA begins to 
decrease, immerse the sample vessel in the water bath. (Applying heat to the 
sample vessel too soon may cau~~ the FlO response to exceed the calibrated 
range of the instrument, and thus invalidate the analysis.) 

4.~,12 Continuously measure and record the response of the FIA until all of 
the volatile material has been evaporated from the sample and the instrument 
response has returned to the baseline (i.e., response less than 0.5 percent of 
the span value). Observe the aspirator supply pressure, FIA back-pressure.
atmospheric vent, and other system operating parameters during the run; repeat
the analysis procedure if any of these parameters deviate from the values 
established during the system calibration checks in Section 4.2.7. After each 
sample perform the drift check described in Section 5.2. If the drift check 
results are acceptable, calculate the vae content of the sample using the 
equations in Section 7. Integrate the area under the FIA response curve, or 
determine the average concentration response and the.~uration of sample 
analysis. 

5. CALIBRATION AHD QUALITY ASSURANCE 

5.1 FIA Calibration and Linearity Check. Make necessary adjustments to the 
air and fuel supplies for the FIA and ignite the burner. Allow the FIA to 
warm up for the period recommended by the manufacturer. Inject a calibration 
gas into the measurement system and adjust the back-pressure regulator to the 
value required to achieve the flow rates specified by the manufacturer. 
Inject the zero- and the high-range calibration gases and adjust the analyzer 
calibration to prOVide the proper responses. Inject the low- and mid-range 
gases and record the responses of the measurement system. The calibration and 
linearity of the system are acceptable if the responses for all four gases are 
within 5 percent of the respective gas values. If the performance of the 
system is not acceptable, repair or adjust the system and repeat the linearity 
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check.. Conduct a cal ibration and 1inearity check after assemb l ing the 
analys1S system.and after a major change is made to the system .. 
5.2 Sy~tems D~'ft Checks. After each sample, repeat the system cal ibration 
checKs 1n Sect10n 4.2.7 b~fore any adjustments to the FiA or measurement 
system are ma~e. If the zero or calibration drift exceeds :3 perc:nt of the 
span value, dlscard the result and repeat the analysis. 

5.3	 Critical Orifice Calibration. 

5.3.1 Each critical orifice must be calibrated at the specific operating
conditions that it will be used. Therefore, assemble all components of the 
liQuid sample analysis system as shown in Figure 3. A stopwatch is also 
reQuired. 

5.3.2 Turn on the sample oven, sample line, and water bath heaters and allow 
the system to reach the proper operating temperature. Adjust the aspirator to 
a vacuum of 380 mm (15 in.) Hg vacuum. Measure the time requi red for one soap
bubble to move a known distance and record barometric pressure. 

5.3.3 Repeat the calibration procedure at a vacuum of 406 mm (16 in.) Hg and 
at 25-mm (I-in.) Hg intervals until three consecutive determinations provide
the same flow rate. Calculate the critical flow rate for the orifice in 
m1/min at standard conditions. Record the vacuum necessary to achieve 
critical flow. 

S. -. NOMENCLATURE 

AL • area under the response curve of the liQuid sample, area count. 

As •	 area under the response curve of the calibration gas, area count. 

Cs •	 actual concentrQtion of system calibration gas, ppm propane. 

K. 1. 830 X 10-9 gl (ml-ppm) . 

L • total vac content of 1i qu td input, kg. 

M
L

•	 mass of liquid sample delivered to the sample vessel, g. 

q • flow rate through critical orifice, ml/min. 

RF •	 liquid analysis system response factor, g/area count. 

Ss •	 total gas injection time for system calibration gas during 
integrator calibration, min. 

final vae fraction of vae containing liquid j.VFJ •
 

V1J • initial vac fraction of vac containing liquid j.
 

VAJ • vae fraction of vae containing liquid j added during the run. 
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v • vae fraction of liquid sample. 
W weight of vae containing liquid j remaining at end of the run, kg.FJ • 

W{J • weight of vae containing liquid j at beginning o~ the run, kg. 

W weight .of vac containing liquid j added during the run, kg.AJ • 

7. CALCULATIONS. 

7.1 Total VOC Content of the Input VOC Containing Liquid. 

Eq. 1 

7.2 Liquid Sample Analysis System Response Factor for Systems Using 
Integrators. Grams/Area Counts. 

Cs q 8s K 
Eq. 2RF· ---­

7.3 vae Content of the Liquid Sample. 

AL RF 
Eq. 3v • 
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vec CAPTURE EFFICIENCY
 
Procedure G.l - Captured vee Emissions
 

1. INTRODUCTION
 

1.1 Applicability. This procedure is applicable for determining the volatile 
organic compounds (VOC) content of captured gas streams. It is intended to be 
used as a segment in the development of liquid/gas or gas/gas protocols for 
determining voe capture efficiency (CE) for surface coating and printing
operations. The procedure may not be acceptable in certain site-specific
situations, e.g., when: (1) direct fired heaters or other circumstances affect 
the quantity of VOC at the control device inlet; and (2) particulate organic
aerosols are formed in the process and are present in the captured emissions. 

1.2 Principle. The amount of VOC captured (G) is calculated as the sum of 
the products of the VOC content (CGj ) , the flow rate (QGj)' and the sample time 
(ee) from each captured emissions point. 

1.3 Estimated Measurement Uncertainty. The measure~ent uncertainties are 
estimated for each captured or fugitive emissions point as follows: 
Qr.j • IS.S percent and CGj • :5.0 percent. Based on these numbers, the 
p~o~able uncertainty for G is estimated at about 17.4 percent. 

1.4 Sampling Requirements. A capture efficiency test shall consist of at 
least three sampling runs. The sampling time for eacil run should be at l=~s: 
8 hours, unless other~ise approved. ­

1.5 Hotes. Because this procedure is often applied in highly explosive
 
areas, caution and care should be exercised in choosing appropriate eQuipme~t
 

and installing and using the equipment. Mention of trade names or company
 
products does not constitute endorsement. All gas concentrations (percent.

ppm) are by volume, unless otherwise noted.
 

2. APPARATUS AND REAGENTS 

2.1 Gas vac Concentration. A schematic of the measurement system is shown in 
Figure 1. The main components are described below: 

2.1.1 Sample Probe. Stainless steel, or equivalent. The probe shall be
 
heated to prevent voe condensation.
 

2.1.2 Calibration Valve Assembly. Three-way valve assembly at the outlet of 
sample probe to direct the zero and calibration gases to the analyzer. Other 
methods, such as quick-connect lines, to route calibration gases to the outlet 
of the sample probe are acceptable. 

2.1.3 Sample Line. Stainless steel or Teflon tubing to transport the sample 
gas to the analyzer. The sample line must be heated to prevent condensation. 
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2.1.4 Sample Pump. A leak-free pump, to pull the sample gas th~~~gh the 
system at a flow rate sufficient to minimize the response time of the 
measurement system. The components of the pump that contact the gas stream 
shall be constructed of stainless steel or Teflon. The sample ~ump must be 
heated to prevent condensation. 

2.1.5 Sample Flow Rate Control. A sample flow rate control valve and 
rotameter. or equivalent, to maintain a constant sampling rate within 
10 percent. The flow rate control valve and rotameter must be heated to 
prevent condensation. A control valve may also be located on the sample pump
bypass loop to assist in controlling the sample pressure and flow rate. 

2.1.6 Sample Gas Manifold. Capable of diverting a portion of the sample gas 
stream to the flame ionization analyzer (FIA), and the remainder to the bypass 
discharge vent. The manifold components shall be constructed of stainless 
steel or Teflon. If captured or fugitive emissions are to be measured at 
multiple locations, the measurement system shall be designed to use separate
sampl ing probes, lines, and pumps for each measurement location and a common 
sample gas manifold and FlA. The sample gas manifold and connecting lines to 
the FIA must be heated to prevent condensation. . 

2.1.7 Organic Concentration Analyzer. An FIA with a span value of 1.5 times 
the expected concentration as propane; however, other span values may be used 
if it can be demonstrated that they would provide more accurate measurements. 
The system shall be capable of meeting or exceeding the following 
specifications: 

2.1~7.1 Zero Drift. Less than :3.0 percent of the span value. 

2.1.7.2 Calibration Drift. Less than t3.0 percent of the span value. 

2.1.7.3 
value. 

Calibration Error. Less than :5.0 percent of the calibration gas 

2.1.7.4 Response Time. Less than 30 seconds. 

2.1.8 Integrator/Data Acquisition System. An analog or digital device or 
computerized data acquisition system used to integrate the FIA response or 
compute the average response and record measurement data. The minimum data 
sampling frequency for computing average or integrated values is one 
measurement value every 5 seconds. The device shall be capable of recording 
averag~ values at least once per minute. 

2.1.9 Calibration and Other Gases. Gases used for calibration, fuel, and 
combustion air (if reQuired) are contained in compressed gas cylinders. All 
calibration gases shall be traceable to NIST standards and shall be certified 
by the manufacturer to t1 percent of the tag value. Additionally, the 
manufacturer of the cylinder should provide a recommended shelf life for each 
calibration gas cylinder over which the concentration does not change more 
than ±2 percent from the certified value. For calibration gas values not 
generally available, alternative methods for preparing calibration gas 
mixtures, such as dilution systems, may be used with prior approval. 
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2.1.9:1 Fue~. A 40 percent Hz/6~ percent He or 40 percent Hz/50 percent N, 
gas m1xture 1S recommended to.avold an oxygen synergism effect that repor~~d~j 
occurs when oxygen concentrat1on varies significantly from ame~n value. 

2.1.9.2 Carrier Gas. High purity air with less than 1 ppm of organic 
material (as propane or carbon equivalent) or less than 0.1 percent of the 
span value, whichever is greater. 

2.1.9.3 FIA Linearity Calibration Gases. Low-, mid-, and high-range gas 
mixture standards with nominal propane concentrations of 20-30, 45-55, and 
70-80 percent of the span value in air, respectively. Other calibration 
values and other span values may be used if it can be shown that more accurate 
measurements would be achieved. 

2.1.10 Particulate Filter. An in·stack or an out-of-stack glass fiber filter 
is recommended if exhaust gas particulate loading is significant. An 
out-of-stack filter must be heated to prevent any condensation unless it can 
be demonstrated that no condensation occurs. 

2.2 Captured Emissions Volumetric Flow Rate. 

2.2.1 Method 2 or 2A Apparatus. For determining volumetric flow rate. 

2.2.2 Method 3 Apparatus and Reagents. For determining molecular weight of 
the gas stream .. An estimate of the molecular weight of the gas stream may be 
used if it can be justified.-
2.2.3 Method 4 Apparatus and Reagents. For determining moisture content, if 
necessary. 

3. DETERMINATION OF VOLUM((RIC FLOW RATE OF CAPTURED EMISSIONS 

3.1 Locate all points where emissions are captured from the affected 
faeil ity. Using Method 1, determine the sampling points. Be sure to check 
each site for cyclcnic or SWirling flow. 

3.2 Measure the velocity at each sampling site at least once every hour 
during each sampling run using Method 2 or lA. 

4. DETERMINATION OF vae CONTENT OF CAPTURED EMISSIONS 

4.1 Analysis Duration. Measure the voe responses at each captured emissions 
point during the entire test run or, if applicable, while the process is 
operating. If there are multiple captured emission locations, design a 
sampling system to allow a s;"gle FIA to be used to determine the voe 
responses at all sampling locations. 
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4.2 Gas VOC Concentration. 

4.2.1 Assemble the sample train as shown in Figure 1. Calibrate the FIA 
according to the procedure in Section 5.1. 

4.2.2 Conduct	 a system check according to the procedure in Section 5.3. 

4.2.3 Install the sample probe so that the probe is centrally located in the 
stack, pipe, or duct, and is sealed tightly at the stack port connection. 

4.2.4 Inject zero gas at the calibration valve assembly. Allow the 
measurement system response to reach zero. Measure the system response time 
as the time required for the system to reach the effluent concentration after 
the cal ibration valve has been returned to the effluent sampling position. 

4.2.5 Conduct a system check before and a system drift check after each 
sampling run according to the procedures in Sections 5.2 and 5.3. If the. 
drift check follOWing a run indicates unacceptable performance, the run is not 
val id. The tester may elect to perform system drift checks during the run not 
to exceed one drift check per hour. 

4.2.6 Verify that the sample lines, filter, and pump temperatures are 
120	 ! S·C. 

. . 
4.2.7 Begin sampling at the start of the test period and continue to sample
during the entire run. Record the starting and ending times and any required 
process information as appropriate. If multiple captured emission locations 
are sampled using a single FIA, sample at each location for the same amount of 
time (e.g., 2 minutes) and continue to switch from one location to another for 
the entire test run. Be sure that total sampling time at each location is the 
same at the end of the test run. Collect at least 4 separate measurements 
from each sample point during each hour of testing. Disregard the 
measurements at each sampling location until two times the response time of 
the measurement system has elapsed. Continue sampling for at least 1 minute 
and record the concentration measurements. .. 
4.3 BaCKground Concentration. 

4.3.1 Locate all NCO's of the TTE. A sampling point shall be centrally

located outside of the TTE at 4 equivalent diameters from each NCO, ~f
 
possible. If there are more than 6 NOO's, choose 6 sampling points evenly
 
spaced among the NOO's.
 

4.3.2 Assemble the sample train as shown in Figure 2. Calibrate the FIA and 
conduct a system check according to the procedures in Sections 5.1 and 5.3. 
HOTE: This sample train shall be a separate sampling train from the one to 
measure the captured emissions. 

4.3.3 Position the probe at the sampling location. 

4.3.4 Determine the response time, conduct the system check and sample
 
according to the procedures described in Sections 4.2.4 to 4.2.7.
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4.4 Alternative Procedure. The direct interface sampling and analysis
Procedure described in Section 7.2 of Method 18 may be use d t 0 d t . :.hee ermlne 
gas vac concentration. The system must be designed to collect and analyze at 
least	 one sample every 10 minutes. 

5. CALIBRATIOH AND QUALITY ASSURAHCE 

5.1 FIA Calibration and Linearity Check. Make necessary adjustments to the 
air 4nd fuel supplies for the FIA and ignite the burner. Allow the FIA to 
warm up for the period recommended by the manufacturer. Inject a calibration 
gas into the measurement system and adjust the back-pressure regulator to the 
value required to a,:hieve the flow rates specified by the manufacturer. 
Inject :he zero- and the high-range calibration gases and adjust the analyzer 
cal ibration to provide the proper responses. Inject the low- and mid-range 
gases and record the responses of the measurement system. The cal ibration and 
1inearity of the system are acceptable if the responses for all four gases are 
within 5 percent of the respective gas values. If the performance of th~ 
system is not acceptable, repair or adjust the system and repeat the linearity 
check. Conduct a calibration and linearity check after assembl ing the 
analysis system and after a major change is made to the system. 

5.2 Systems Drift Checks. Select the calibration gas that most closely 
approximates the concentration of the captured emissions for conducting the 
drift checks. Intr~duce the zaro and calibration gas at the calibration valve 
assembly and verify that the appropriate gas flow rate and pressure are 
present at the FlA. Record the measurement system responses to the zero and 
calibration gases. The performance of the system is acceptable if the 
difference between the drift check measurement and the value obtained in 
Section 5.1 is less than 3 percent of the span value. Conduct tne system 
drift checks at the end of each run. 

5.3 System Check. Inject the high range calibration gas at the inlet of the 
sampl ing probe and record the response. The performance of the system is 
acceptable if the measurement system response is within 5 percent of the value 
obtained in Sect;on 5.1 for the high range calibration gas. Conduct a system 
check before and after each test run. 

5.4 Analysis Audit. Immediately before each test analyze an audit cyl inder
 
as described in Section 5.2. The analysis audit must agree with the audit
 
cylinder concentration within 10 percent.
 

6. HOf1EHCLATUR£ 

AI • aru 0 f NOO i, ft Z• 

AN • tot~l area of all NOO's in the enclosure, ft z. 

C5 \ •	 corrected average VOC concentration of background emissions at 
point i, ppm propane. 
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c~ • average background concentration, ppm propane. 

C~J • corrected average VOC concentration of captured emissions at point
J. ppm propane'. 

COH • average measured concentration for the drift check calibration gas, 
ppm propane. 

Coo •	 average system drift check concentration for zero concentration 
gas, ppm propane. 

CH • actual concentration of the drift check calibration gas, ppm 
propane. 

C, • uncorrected average background vee concentration measured at point
i, ppm propane. 

Cj • uncorrected average vee concentration measured at point j, ppm 
propane. 

G • tota1 vee content of captured emissions, kg. 

kg/{m3.ppm)K1 • 1.830 X 10-5 .
 

. / n • number of measurement points.
 

OGJ • average effluent volumetric flow rate corrected to standard
 
3/min.conditions a: captured e~issions point j, m


8 • total durati1n of captured emissions sampling run, min.
c 

7. CALCULATIONS 

7.1 Total VOC Captured Emissions. 

. Eq . 1 

7.2 vac Concentration of the Captured Emissions at Point j. 

CH Eq. 2 
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7.3 Background VOC 

CBi 

Concentration at Point 

CH 
(C, C:o) 

C:lH - Coo 

L 

E~. 3 

7.4 Average BacKground Concentration. 

Cs • --- Eq. 4 
n AN 

NOTE: If the concentration at each point is within 20 percent of the average
concentration of all points, the terms "AI" and "AN" may be deleted from . 
Equation 4. 
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vae CAPTURE EFF!CIENCY
 
Procedure G.2 - Captured vae Emissions (Dilution Technique)
 

1. INTRODUCTION 

1.1 Applicability. This procedure is applicable for determining the volatile 
organic compounds (Vee) content of captured gas streams. It is intended to 
be used as a segment in the development of a gas/gas protocol in which 
fugitive emissions are measured for determining vee capture efficiency (CE)
for surface coating and printing operations. A dilution system is used to 
reduce the vee concentration of the captured emission to about the same 
concentration as the fugitive emissions. The procedure may not be acceptable 
in certain site-specific situations, e.g., when: (1) direct fired heaters or 
other circumstances affect the Quanttty of vee at the control device inlet; 
and (2) particulate organic aerosols are formed in the process and are present 
in the captured emissions. 

1.2 Principle. The amount of vec captured (G) is calculated as the sum of 
the products of the vee content (e~J)' the flow rate (QGj)' and the sampling
time (8e) from each captured emissions point. 

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are 
es(~mated for each captured or fugitive emissions point as follows: 
Q • :5.5 percent and • :5 percent. Based on these numbers, the probable Gi eGj 
uncertainty for G is est,mated at about :7.4 percent. 

1.4 Sampling Requirements. A capture efficiency test shall consist of at 
least three sampling runs. The sampling time for each run should be at least 
B hours, unless otherwise approved. 

1.5 Hotes. Because this procedure is often applied in highly explosive
 
areas, caution and care should be exercised in choosiD9 appropriate equipment
 
and installing and using the equipment. Mention of trade names or comoany
 
products .does not constitute endorsement. All gas concentrations (percent,
 
ppm) are by volume, unless otherwise noted.
 

2. APPARATUS AND REAGEHTS 

2.1 Gas YOC Concentration. A schematic of the measurement system is shown in 
Figure 1. The main components are described below: 

2.1.1 Dilution Syst.m. A Kipp in·stack dilution probe and controller or 
similar device may be used. The dilution rate may be changed by substituting 
different critical orifices or adjustments of the aspirator supply pressure. 
The dilution system shall be heated to prevent vee condensation. Hote: An 
out-of-stack dilution device may be used. 

2.1.2 Calibration Valve Assembly. Three-way valve assembly at the outlet of 
sample probe to direct the zero and cal ibration gases to the analyzer. 
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Othelr metfhodhs, such as Quick-connect lines, to route calibration gases to :"'e 
out et 0 t e sample probe are acceptable. 

2.1.3 Sample Line. Stainless steel or Teflon tubing to transport the sample 
gas to the analyzer. The sample 1ine must be heated to prevent condensatIon. 

2.1.4 Sample Pump. A leak-free pump, to pull the sam~le gas through the 
system at a flow rate sufficient to minimize the response time of the 
measurement system. The components of the pump that contact the gas stream 
shall be constructed of stainles~ steel or Teflon. The sample pump must be 
heated to prevent condensation. 

2.1.5 Sample Flow Rate Control. A sample flow rate control valve and 
rotameter, or equivalent, to maintain a constant sampling rate within 
10 percent. The flow control valve and rotameter must be heated to prevent 
condensation. A control valve may also be located on the sample pump bypass
loop to assist in controlling the sample pressure and flow rate. . 

2.1.6 Sample Gas Manifold. Capable of divertir.l a portion of the sample gas 
stream to the flame ionization analyzer (FIA), a~d the remainder to the bypass
discharge vent. The manifold components shall be constructed of stainless 
steel or Teflon. If captured or fugitive emissions are to be measured at 
multiple locations, the measurement system shall be designed to use separate 
sampling probes, lines, and pumps for each measurement location and 1 common 
sample gas manifold and FlA. The sample gas manifold and connecting lines to 
tRe FIA must be heated to prevent condensation. 

2.1.7 Organic Concentration Analyzer. An FIA with a span value of 1.5 tj~es 
the expected concentration as propane; however, other span values may ce used 
if it can be demonstrated that they would provide more a~curate measurements. 
The system shall be capable of meeting or exceeding the following 
specifications: 

2.1.7.1 Zero Drift. Less than ±3.0 percent of the span value. 

2.1.7.2 Calibration Drift. Less than ±3.0 percent-of the span value. 

2.1.7.3 Calibration Error. Less than ±5.0 percent of the calibration gas 
val ue. 

2.1.7.4 Response Time. Less than 30 seconds. 

2.1.8 Integrator/O.ta Acquisition System. An analog or digital device or 
computerized dltl acquisition system used to integrate the FIA response or 
compute the Iverlge response and record measurement data. The minimum data 
sampling frequency for computing average or integrated values is one 
measurement value every 5 seconds. The device shall be capable of recording 
average values at least once per minute. 

2.1.9 Calibration and Other Gases. Gases used for calibration, fuel, and 
combustion air (if required) are contained in compressed gas cylinders .. A~l 
calibration gases shall be traceable to NIST standards and shall be certlfled 

68
 



by the manuFacturer to :1 percent of the tag value. Additionally, the 
manuFacturer of the cylinder should provide a recommended shelf·life for ~ac~ 
cal ibration gas cylinder over which the concentration dQes not change more 
than :2 percent from the certified value. For calibration gas values not 
generally available, alternative methods for preparing calibration gas
mixtures, such as dilution systems, may be used with prior approval. 

2.1.9:1 Fue~. A 40 percent Hz/6~ percent He or 40 percent Hz/50 percent Nzgas mlxture 1S recommended to avo1d an oxygen synergism effect that reportedly 
occurs when oxygen concentration varies significantly from a mean value. 

2.1.9.% Carrier Gas and Dilu~ion Air Supply. High purity air with less than 
1 ppm of organic material (as propane or cirbon equivalent) or less than 
0.1 percent of the span value, whichever is greater. 

2.1.9.3 FIA Linearity Calibration Gases. Low-, mid-, and high-range gas 
mixture standards with nominal propane concentrations of 20-30, 45-55. and 
70-80 percent of the span value in air, respectively. Other calibration' 
values and other span values may be usad if it can be shown that more accurate 
measurements would be achieved. 

2.1.9.4 Dilution ChecK Gas. Gas mixture standard containing prapane in air, 
apprOXimately halF the span value aFter dilution. 

2.1.10 Particulate Filter. An in-stack or an out-oF-stack glass Fiber filter 
is recommended iF exhaust gas particulate loading is significant. An 
out-of-stacK filter must be heated to prevent any condensation unless it can 
be demonstrated that no condensation occurs. 

2.2 Captured Emi ss ions Vol umetd e Flow Rate. 

2.2.1 Method 2 or 2A Apparatus. For determining volumetric flow rat~. 

2.2.2 Method 3 Apparatus and Reagents. For determining molecular weight of 
the gas stream. An estimate of the molecular weight of the gas stream may be 
used if it can be justiFied. .­
2.2.3 Method 4 Apparatus and Reagents. For determining moisture content, if 
necessary. 

3_ DETERMINATION OF VOLUMETRIC FLOW RATE OF CAPTURED EMISSIONS 

3.1 Locate all points where emissions ire captured from the affected
 
Facility. Using Method 1, determine the sampHng points. Be sure to check
 
each site for cyclonic or swirling flow.
 

3.2 Measure the velocity it each sampling site it least once every hour
 
during each sampling run using Method 2 or ZA.
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4. O£TERHIHATIOH OF VOC CONTENT OF CAPTURED EMISSIONS 

4.~ laal~sts Ouratt~n.Measure the voe responses at each captured emissions 
oc int ~urln9 the ent t ra test ru~ 01", if applicable, while the process is 
opera~lng. If there are a m~ltlple captured emissions locations, design a 
samplIng system to allow a slngle FIA to be used to determine the VOC 
respo~es at all sampling locations. 

4.2 &is vac Concentration. 

4.2.1 Assemble the sample train as shown in Figure 1. Cal ibrate the FIA 
according to the procedure in Section 5.1. 

4.2.2 Set the dilution ratto and determine the dilution factor according to 
the procedure in Section 5.3. 

4.2.3 Conduct a system check according to the procedure in Section 5.4. ' 

4.2.4 Install the sample probe so that the probe is centrally located in the 
stack. pipe, or duct, and is sealed tightly at the stack port connection. 

4.2.5 Inject zero gas at the calibration valve assembly. Measure th~ system
respons@ time as the time required for the system to reach the effluent 
concentration after the calibration valve has been returned to the effluent 
sampli~ position.

'. j . 
4.2:6 Conduct a system check before and a system drift check 

. 

after each 
sanp l isq run according to the procedures in Sections 5.2 and 5.4. If the 
drift theck following a run indicates unacceptable performance, the run is not 
valid. The test~r may elect to perform system drift checks during the run not 
to exceed one dr i ft check per hour. 

4.2.7 Verify that the sample lines, fi1ter, and pump temperatures are 
120 1: 5-C. . 

4.2.8 Begin sampling at the start of the test perio~ and continue to sample 
during t~e entire run. Record the starting and ending times and any required 
process information as appropriate. If multiple captured emission locations 
are sampled using a single FIA, sample at each location for the same amount of 
time (e.g., 2 minutes) and continue to switch from one location to another for 
the entire test run. Be sure that total sampling time at each location is the 
same at the end of the test run. Collect at least 4 separate measurements 
from each stsple point during each hour of testing. Disregard the 
measure.ents at each sampling location until two times the response time of 
the meuure~ent system has elapsed. Continue sampling for at least 1 minute 
and recnrd the concentration measurements. 
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4.3 Background Concentration. 

4.3.1 Locate all HOO's of the TTE. A sampling point shall be centrally
located outside of the TTE at 4 equivalent diameters from each NOO, if 
possible. If there are more than 6 NOO's, choose 6 sampling points evenly 
spaced among the NOO's. 

4.3.2 Assemble the sample train as shown in Figure 2. Calibrate the FIA and 
conduct a system check according to the procedures in Sections 5.1 and 5.4. 

4.3.3 Position the probe at the sampling location. 

4.3.4 Determine the response time, conduct the system check and sample
according to the procedures described in Sections 4.2.4 to 4.2.8. 

4.4 Alternative Procedure. The direct interface sampling and analysis
procedure described in Section 7.2 of Method 18 may be used to determine the 
gas voe concentration. The system· must be designed to collect and analyze at 
least one sample every 10 minutes. 

5. CALIBRATION AND.QUALITY ASSURANCE 

5.1 FIA Calibration and Linearity Check. Make necessary adjustments to the 
air and fuel supplies for the FIA and ignite the burner. Allow the FIA to 
warm up for the period recommended by the manufacturer. Inject a calibration 
ga~'into the measurement system after the dilution system and adjust the back­
pressure regulator to the value required to achieve the flow rates specified 
by the manufacturer. Inject the zero- and the high-range calibration gases 
and adjust the analyzer calibration to provide the proper responses. Inject 
the low- and mid-range gases and record the responses of the measurement 
system. The calibration and linearity of the system are acceptable if the 
responses for all four gases are within 5 percent of the respective gas 
values. If the performance of the system is not acceptable, repair or adjust 
the system and repeat the linearity check. Co"duct a calibration and 
linearity check after assembling the analysis system and after a major change
is made to the system. ~ 

5.2 Systems Drift Checks. Select the calibration gas that most closely
 
approximates the concentration of the diluted captured emissions for
 
conducting the dr~ft checks. Introduce the zero and calibration gas at the
 
calibration vilve assembly and verify that the appropriate gas flow rate and
 
pressure are present at the FlA. Record the measurement system responses to
 
the zero and calibration gases. The performance of the system is acceptable
 
if the difference between the drift check measurement and the value obtained
 
in Section 5.1 is 'ess thin 3 percent of the span value. Conduct the system
 
drift check at the end of each run.
 

5.3 Determination of Dilution Factor. Inject the dilution check gas into the 
measurement system before the dilution system and record the response. 
Calculate the dilution factor using Equation 3. 
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5.4 System ChecK. Inject the high range calibration gas at the inlet tJ the 
sampl ing probe while the dilution air is turned off. Record the response. 
The performance of the system is acceptable if the measurement system res~onse 
is within 5 percent of th~ value obtained in Section 5.} .for the high range 
calibration gas. Conduct a system check before and after each test run. 

5.5 Analysis Audit. Immediately before each test analyze an audit cylinder 
as described in Section 5.2. The analysis audit must agree with the audit 
cylinder concentration within 10 percent. 

Ai • area of NOO i, ftz.
 

A,.. total area of all NOe's in the enclosure, ft z.
 

CA· actual concentration of the dilution checK gas, ppm propane.
 

CSI • corrected average voe concentration of background emissions at 
point i, ppm propane. 

C9 • average background concentration, ppm propane. 

CtltI • average measured concentration for the drift check cal ibration gas, 
ppm propane. 

C~ • average system drift check concentration for zero concentration 
gas, ppm propane. 

CN • actual concentration of trre drift check calibration gas, ppm 
propane. 

C, • uncorrected average background vec concentration measured at point
i, ppm propane. 

Cj • uncorrected average vec concentration mea~.ured at point J. ppm 
propane. 

~ • measured concentration of the dilution check gas, ppm propane. 

OF • dilution factor. 

G • total voe content of captured emissions, kg. 

K1 • 1.830 X 10·' kg/(mJ.ppm). 

n • number of measurement points. 

Q~. average effluent volumetric flow rate corrected to standard 
conditions at captured emissions poi~t j, ml/min. 

'e • total duration of capture efficiency sampling run, min. 
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7. 

7.1 

CALCULATIONS 

Total VOC Captured Emissions. 

Eq. 1 

7.2 vac Concentration of the Captured Emissions 

CH 

at Point j. 

Eq. 2 

7.3 Dilution Factor. 

OF • Eq. 3 

7.4 Background VOC Concentration at Point i. 

Eq . 4 

7.5 Average Background Concentration. 

ell· --- Eq. 5 
n All 

HOrE: If the concentration at each point is within 20 percent of the average 
concentration of all points. the term~ "A j - and -AN- may be deleted from 
Equation 4. 
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METHOD 1004
 
DETERMINATION OF VISmLE EMISSIONS FROM
 

STEEL MAKING OPERATIONS
 

The following test methods within Method 1004 are used to determine compliance 

with visible emission requirements at specified iron and steel installations. The
 

applicable visible emission standards for which the test methods are used to determine
 

compliance are found in the steel making regulation COMAR 26.11.10 Control of :kon
 

and Steel Production Installations.
 

The procedures used to conduct visual observations of stack emissions is the EPA 

. Method 9 which has been adopted by reference and is listed in the Appendix of this 

document. Method 9 is used when no other visible emission observation test method is 

specified. Under normal conditions, Method 9 is used to determine visible emissions 

from confined emission sources. The Department has established alternative visible 

emission standards for unconfined or fugitive emission sources for which the observation 

procedures under Method 9 cannot appropriately be used. Examples of these unconfined 

sources are leak conditions when emissions are discharged from several locations 

simultaneously, or building emissions. The emission requirements are expressed as 

allowable visible emissions per unit of time. 

For each existing method or methods to be developed in the future for unconfined 

source emissions, the visible emission observation method always relates to a specific 

standard established in COMAR 26.11.10. 
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METHOD 1004F
 
DETERMINATION OF THE OPACITY OF VISIBLE FUGITIVE
 

EMISSIONS FROM THE 'G', 'H', 'J', & 'K' BLAST FURNACE CASTHOUSES
 

1. Principle and Applicability. 

1.1 Principle. ~e opacity of fugitive emissions from the "G', "H", "J", & "It" 
Blast l"urnace Casthouse Buildings is determined visually by a qualified observer. 
The observer shall be qualified in accordance with the requirements of Method 9. 

1.2 Applicability. This method is only applicable for the determination of the 
opacity of visible fuqitive emissions from the "G", "8", "J" & "K" Blast Furnace 
Casthouse Buildinqs located at the Bethlehem Steel Corporation plant at sparrows 
Point, Maryland. 

2. Procedurel. The qualified observer shall use the followinq proc.dures for 
visually det.rmininq the opacity of fuqitive emissions from the "G", "8", "J", 
& "K" Blast Furnace Casthouse Buildinqs: 

2.1 Position. The qualified observ.r shall stand at a distance sufficient to 
provide a clear view of the fuqitive emissions such that his line of vision is, 
as much as possible, approximately perpendicular to the lonq axis of the "G", 
"H", "J", & "It" Blast Furnace casthouses. Th. obs.rver's position shall be auch 
that the sun is oriented in the 140· sector to his back. 

2.2 Field Records. The observer shall record all of the data required by form 
AQ-19, Report of Obs.rvation of Visible Emissions. W.ath.r conditions (wind 
direction, wind sp••d, ambient temperature, sky conditions), observer location, 
and sun location shall b. recorded at the start of the obs.rvation. Any 
variations durinq the observation shall be noted in r.marks. The obs.rver shall 
indicate on the form the time duration of any furnac. taps during the 
observation, if known. 

2.3 Obs.rvations. Only fuqitiv. emissions from the "G", "8", "J", & "It" Blast 
Furnace Calthoua.s are to be obaerved. Opacities shall b. obaerved uling any 
contraatinq backqround, includinq the furnace structur. and any appurtenances, 
and at the point of the visible fuqitive emissions. Opacity obs.rvations shall 
not be mad. at a point wh.r. there is interference from visible emissiona 
oriqinatinq from oth.r sources. 

2.4 Recordinq Observations. Opacity obs.rvations shall b. recorded to the 
nearest S percent at lS-s.cond intervals on the obs.rvational record sheet. A 
minimum of 240 observations Ihall be recorded. Bach momentary observation 
recorded shall be deem.d to repr.aent the averaq. opacity of emissiona for a 15­
second period. Wh.n two peraons are used for oba.rvation, on. person shall be 
located in the "G", "H", "J", & "K" Blaat Furnac. Caathous. area to monitor the 
furnac. tappinq operations. The time and duration of all furnace taps shall be 
transmitted to the outside obl.rver is via walkie-talkie or recorded for later 
data reduction by usinq synchroniz.d watches. 
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2.S Data Reduction. The opacity of fugitive emissions from the "G", "H", "J", 
& "K" Blast Furnace Casthouse Building shall be determined as an average of 240 
consecutive observations recorded at lS-second intervals. 

N
 

"G" "u" ..... . ......... 3tas: :utttace Cas:~ouses
,a,J,a.::-. 
ui~ec~~onal C~ienCaC:~n 
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METHOD 1004G
 
DETERMINATION OF THE OPACITY OF VISIBLE FUGITIYE
 
EMISSIONS FROM THE 'L' BLAST FURNACE CASTHOUSES
 

1. Principle and Applicability. 

1.1 Principle. The opacity of fugitive emissions from the "L" Blast Furnace 
Casthouse Buildings is determined visually by a qualified observer. The observer 
shall be qualified in accordance with the requirements of Method 9. 

1.2 Applicability. This method is only applicable for the determination of the 
opacity of visible fugitive emissions from the "L" Blast Furnace Casthouse 
Buildings located at the Bethlehem Steel Corporation plant at Sparrows Point, 
Maryland. 

2. Procedures. The qualified observer shall use the following procedures for 
visually determining the opacity of fugitive emissions from the "L" Blast Furnace 
Casthouse Buildings: 

2.1 Position. The qualified observer shall stand at a distance sufficient to 
provide a clear view of the fugitive emissions such that his line of vision is, 
as much as possible, approximately perpendicular to the long axis of the "L" 
Blast Furnace Casthouses. Figure 1 shows the directional orientation and typical 
observer positions for the "L" Blast Furnace Casthouses. The observer' s position 
shall be such that the sun is oriented in the 140 0 sector to his back. 

2.2 Field Records. The observer shall record all of the data required by form 
AQ-19, Report of Observation of Visible Emissions, Weather conditions (wind 
direction, wind speed, ambient temperature, sky conditions), observer location, 
and sun location shall be recorded at the start of the observation. Any 
variations during the observation shall be noted in remarks. The observer shall 
indicate on the form the time duration of any furnace taps and tap hole mudding 
during the observation, if known. 

2.3 Observations. Only fugitive emissions from the "L" Blast Furnace Casthouse 
Buildings are to be observed. Opacities shall be observed using any contrasting 
background, including the furnace structure and any appurtenances, and at the 
point of maximum opacity of the visible fugitive emissions. Opacity observations 
shall not be made at a point where there is interference from visible emissions 
originating from other sources. 

2.4 Recording Observations. Opacity observations shall be recorded to the 
nearest 5 percent at IS-second intervals on the observational record sheet. A 
minimum of 240 observations shall be recorded. Each momentary observation 
recorded shall be deemed to represent the average opacity of emissions for a 15­
second period. When two persons are used for an observation, one person shall 
be located in the "L" Blast Furnace Casthouse area to monitor the furnace tapping 
and tap hole mudding operations. The time and duration of all furnace taps and 
tap hole mudding shall be transmitted to the outside observer via walkie-talkie 
or recorded for later data reduction by using synchronized watche•• 

t. 
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2.5 Data Reduction. The opacity of fugitive emissions from the "L" Blast 
Furnace casthouse.Buildings shall be determined as an average of 24 consecutive 
observations recorded at lS-second intervals. ­
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Directional Orientation and Typical Observer Locations 
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METHOD 1004H
 
DETERMInATION OF 'l1IE OPACITY OF VISIBLE FUGITIVE
 

EijISSIONS FROM THE NO. 7 SINTER PLANT
 

1. Principle and Applicability. 

1.1 Principle.·· The opacity of fugitive emissions from the .No.7 Sinter Plant 
Buil.ding is determined visually by a qualified observer. The observer shall be 
qual.ified in accordance with the requirements of .Method 9 •... .,;.. . 

1.2 Applicability. This method is only applicable for the determination of the 
opacity of visible fugitive emissions from the No. 7 Sinter Plant BUilding 
loccLted at the Bethlehem Steel corporation plant at Sparrows Point, Mary.~and. 

, 
2. Procedures. The qualified observer shall use the following procedures for 
visually determining the opacity of fuqitive emissions from the No. 7 Sinter 
Plal:lt Building: . 

2.1 Position. The qualified observer shall stand at a distance sufficient to 
pro'~ide a clear view of the fugitive emissions such that his line of vision is 
app:roximately perpendicular to the long axis of the No.7 Sinter Plant BUilding. 
The observer' s position shall be such that the sun is oriented in the 140· sector 
to his back. 

2.2 Field Records. Th~ observer shall record all of the data required by form 
AQ-19, Report of Observation of Visible Emissions. Weather conditions (wind 
direction, wind speed, ambient temperature, sky conditions), observer location, 
and, Bun location shall be recorded at the start of the observation. Any 
vaJ:'iations during the observation shall be noted in remarks. 

2.21 Observations. Only fugitive emissions from the No.7 Sinter Plant Building 
are! to 'be observed. Opacities shall be observed using only the sky as the 
contrasting background .. and at the point of maximum opacity of the visible 
fU9itive emissions. Opacity observations· shall not be made at a point where 
there is interference from visible emissions originating from other sources. 

2 ••, Recording Observations. Opacity observations shall be recorded at the 
nei!rest 5 percent at IS-second intervals on the observational record sheet. A 
mililimum of 24 observations shall be recorded. Each momentary observation 
re.::orded .shall be deemed to represent the average opacity of emissions for a 1S­
second period.· ... . . 

2.5 Data Reduction. The opacity of fugitive emissions from the No.7 Sinter 
Plant Building shall be determined as an average of 24 consecutive observations 
recorded at 1S-second intervals. 
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MEmOD"10041 

DETERMINATION OF THE OPACITY OF VISIBLE FUGITIVE EMISSIONS' _ '.,: 
FROM THE BASIC OXYGEN FURNACE SHOP ROOF MONITORS~,>:{i:';,,:;:~ 

.-·..1:1.	 PrincipJe and Applicability " '.,. .- " '.. ,~. 

1.1	 Principle. The opacity of visible emissions, other than water in an uncombined form, from 
the Basic Oxygen Furnace (BOF) Shop roof monitor is determined visuallyby a qualified 
observer. The observer shall be qualified in accordance with the requirements of EPA 
Reference Method 9. 

1.2	 Applicability. This method is only applicable for the determination of the opacity of visible' 
emissions, other than water in an uncombined form, from the roof monitor of the BOF Shop 
Building located at the Bethlehem Steel Corporation plant at Sparrows Point, Maryland. 

2.	 Procedures. The qualified observer shall use the following procedures for visually, . 
determining the opacity of visible emissions from the BOF Shop Building roof monitor: 

2.1	 Position. The qualified observer shall stand at a distance sufficient to provide a clear view of 
the fugitive emissions such that his line of vision is approximately perpendicular to the long 
axis of the BOF Shop Building. The observer's position shall be such that the sun is oriented 
in the 1400 sector to his back. 

2.2	 Field Records. The observer shall record all of the datarequired by FormAMA-19 (OL::;':~ 
equivalent form), Report of Observation of Visible Emissions. Weather conditions (V;i~;j 
direction, wind speed, ambient temperature, sky conditions), observer location, and sun. 
location shall be recorded at the start of the observation. Any variations during the 
observation shall be noted in remarks. 

2.3	 Observations. Only visible emissions, other than water in an uncombined form, from the 
BOF Shop roof monitor are to be observed. Opacities shall be observed using only the sky as 
the contrasting background and at the point of maximum opacity of the visible emissions. 
Opacity observations shall not be made at a point where there is interference from visible 
emissions originating from other sources. 

Each observation shall be performed for one hour utilizing EPA Reference Method 9 (Visible 
Determination of the Opacity of Emissions from Stationary Sources - 40 CFR Ch. 1, Part 60, 
App. A), except for the provision in Paragraph 2.4 of Method 9 setting the minimum number 
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of 24 observations to be recorded and the data reduction provision in Paragraph 2.5 of Method 
9. The "opacity record" of each observation is determined as the highest average of any 6 
consecutive minutes of readings. Prior to making a "opacity record" calculation,the three 
highest minutes from the 60-minute observation may be removed in 1, 2, or 3-minute groups. 
After removing these minutes, the remaining minutes of readings are treated as if they were 
consecutive when calculating an "opacity record". 

Observations may be performed at any time by any qualified EPA, MDE, or BSC observer 
(including qualified observers who are contractors for EPA, MDE, or BSC) whenever the 
conditions set forth in EPA Reference Method 9 are satisfied. In the event of any 
observations performed by EPA or MDE, EPA or MDE shall make the written records 
available to BSC for copying and BSC shall obtain copies of the written records of such 
observations to utilize such observations in its compliance and reporting obligations. For 
each calendar day on which more than one valid observation is performed, and therefore more 
than one "opacity record" is established, the highest "opacity record" of that calendar day 
shall be the only one utilized in a determination of compliance. 

For each calendar day when a "opacity record" is established, compliance is determined by 
calculating the arithmetic average of the "opacity record" for that day and the two immediately 
preceding "opacity records". . 

2.4	 Recording Observations. Opacity observations shall be recorded to the nearest 5 percent at 
IS-second intervals on the observational record sheet. Each momentary observation recorded 
shall be deemed to represent the average opacity of emissions for a IS-second period. When 
two persons are used for an observation, one person shall be located at the BOF Shop to 
monitor the Shop operation. The data collected shall include: 

(1)	 Number of vessels in operation and each heat identification. 

. (2) Time of starting and completing each charge, tap and oxygen blow 

(3)	 Number of scrubbers operating and operating parameters for each. 

(4)	 Information on the operating procedures used by the shop workers during 
charging and tapping of each vessel. 
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SAMPLING PROTOCOL FOR FLUORIDE STANDARDS
 

lIn order to. determine if the fluoride ambient air quality standards 
set forth an COMAR 26.11. 04 are being met, the following minimum 
!sampling and analysis protocol are hereby established. 

Samples shall be collected from areas designed to circle the source 
of fluoride emissions as much as possible given the influence ()f 
topography and human activities and shall extend out radially from 
the source far enough so that the area of impact of the emissions 
is determined. The sampling network design must be approved by the 
Department. 

Methods for measuring the fluoride content of any plant tissue 
shall be by suitable modification of the Willard and Winter method 
(See Willard, H.H. and winter, O.B., "Volumetric Method for 
Determination of Fluoride", 5 Ind. Eng. Chem. Anal. Ed. 7-10, 1933) 
such as: 

Method 204 "Tentative Method of Analysis for Fluoride 
Content of the Atmosphere and Plant Tissues (Semiautomated 
Method) ", METHODS OF AIR SAMPLING AND ANALYSIS, second 
Edition, pp. 403-417, by the Intersociety Committee, Publ~shed 

by American Public Health Association, 1015 Eighteenth Streeit, 
N.W., Washington, D.C., 1977, Library of Congress Catalog 
Number: 77-6826. 

or other methods demonstrated to be equivalent and if approved by 
the Department. 

Results are expressed on a dry weight basis in washed and unwashed 
samples as noted. Micrograms F per gram dry tissue means 
micrograms of fluorides as the ion, per gram of dry material. 

section I.(l)a. Field Crops. 

Field crops shall be considered to be those crops other than 
fruit crops referred to in section I. (l)c. commercially grl::>wn 
and intended for human consumption. Representative samples of 
the material shall be collected at least once a month when the 
crop is growing. 

Samples shall consist of whole leaf portions taken from the 
areas considered to have the heaviest exposure to airborne 
fluoride. Samples shall not be collected from plants that are 
senescent. Exact guidelines for selection of these areas 
cannot be given due to the effects of meteorology, topography, 
etc., but will often tend to be the outermost rows of crcps or 
crops grown on hills as compared to valleys, unshielded by 
trees and buildings. 
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Section I.(l)b. Forage 

a. Forage. 

Forage is def ined as growing. grasses, green chop and 
other growing vegetation that is consumed in the fresh 
state by livestock. Growing forage samples shall be 
secured from an area currently being grazed and cut two 
inches above ground. Forage samples shall not be 
collected in,areas where it is impractical to obtain a 
valid sample and the livestock do not obtain a 
signif icant portion of their daily ration (such as 
loafing areas). Eight different locations in the 
prescribed area shall be composited and placed in a Kraft 
paper bag to make up the sample (at least 50 grams). If 
samples are not refrigerated or placed in a drying oven 
within 48 hrs. after collection, the grass sample bags 
are to be left open permitting the free flow of air to 
prevent spoilage. All locations selected shall be at 
least thirty (30) feet from the nearest stand of trees or 
other objects which might cause shielding or air 
disturbance from the source of fluoride emission. If 
green chop is being fed, instead of growing grass~s or 
other growing vegetation, a representative sample· (at 
least 50 grams) should be procured from the service wagon 
or the ground area where the green shop has been 
distributed using care to prevent foreign material from 
being entrained in the sample. If green chop is being 
fed, in addition to growing grasses or other growing 
vegetation, a representative sample (at least 50 grams) 
composed of both the green chop and growing grasses or 
other growing vegetation should be procured. 

b. Hay and silage. 

When hayand/or silage is being fed, samples of these 
materials shall be taken for fluoride determination. 
Specimens collected from bale, pile, silo, or other 
locations will consist of random portions collected from 
a recently exposed location only and composited and 
analyzed by the referenced method. An auger shall be 
used to collect samples from bales. At least one core 
from at least ten bales from a recently exposed section 
of storage area is to be used for composite analysis. 
Any silage material which is obtained and analyzed for 
comparison to the standards must be free of such 
naturally occurring foreign material as dirt or mud, or 
added fluoride containing mineral supplements which would 
add relatively insoluble forms of fluoride to the sample. 
If it is not possible to determine if foreign material is 
entrained in the sample, this should be noted along with 
the sample. 
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c. Averages. 

A minimum of three composite samples of forage and/or hay 
and/or silage collected at least six days apart during 
the month are required for a valid monthly average. 
During the growing season, the average of the growing 
forage and/or green chop (if being fed) shall be used as 
the monthly average, in the two-month average and in the 
running twelve-month average. Hay and/or silage shall be 
collected during this period for information on the 
animals total intake. If forage and/or green chop is not 
being fed, the average of the hay and/or silage shall be 
used during the growing season for all three averaging 
times. During the period of the year when growing forage 
or green chop is not available and cattle are on hay 
and/or silage, samples of these materials shall be taken 
for fluoride determination. The average of the hay and 
silage shall be used during this period to obtain the 
appropriate one-, two- and twelve-month average. The 
number and types of samples should approximately 
represent the animal diet at the farm location sampled. 

Section I. (1)C. Fruit Trees, Berries, and Other Commercial Crops, ..and
 
Section I. (l)d. Deciduous Trees and ShrUbs.
 

samples of whole leaves shall be taken at least twice a year, 
early and late in the growing season. Senescent leaves shall 
not be sampled. Leaves shall be collected from the portion of 
the trees suspected to have the heaviest fluoride exposure. 
Exact guidelines for this selection cannot be made, but leaves 
should be collected from the upper portions of the trees 
(facing the source of fluoride emissions), using along pruner 
or other appropriate means. Samples are to be analyzed by the 
referenced procedures. 

Section 1.(1)e. Conifers and Evergreen Trees and Shrubs. 

Whole leaves or needles of the current year and the preceding 
years shall be collected at least twice a year. Care should 
be taken to keep the needles representing the years separate. 
Leaves or needles shall be collected from the portion of the 
trees suspected of having the heaviest fluoride exposure and 
should include several samples of leaves or needles exhibiting 
possible leaf tip damage. 

Section I.(l)f. Grasses and Herbs. 

When requested by the Department, grasses not SUbject to 
browsing shall be collected once per year for analysis. The 
procedure outlined in Section 1.(I)b. shall be followed for 
sampling and analysis of these grasses and herbs. 
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Section 1(1)g. Ornamental Plantings. 

When requested by the Department, whole leaves of ornamental 
plants shall be collected once per year for fluoride analysis. 
Leaves shall be taken from the portion-of the plant suspected 
of having the heaviest fluoride exposure and any leaves 
exhibiting visible evidence of possible fluoride damage. 
Because a suitable sample may be relatively large when 
compared to an individual plant, sampling or ornamental plants 
shall only be done with the permission of the owner. 

Section I.(l)h. Other Values. 

Monthly static l-imed filter stations should be located at 
least five (5), but not more than twenty (20), feet above the 
ground facing in the direction of the nearest fluoride 
emission source unshielded by buildings, trees, or other 
obstructions. The method of making and reporting static limed 
filter paper measurements shall be in accordance with Method 
III--The Determination of Monthly Fluoride Measurement--as 
specified in the "Standard Methods for the Determination of 
Air Pollution Measurements Made at Ambient Air Sampling 
Stations in the State of Maryland", December, 1972. Other 
methods (approved by the Department) may be used if the1'have 
been demonstrated to be equally or more specific, accurate, 
sensitive, and reproducible. 

Gaseous air samples shall be measured by the "Carbonate Tube" 
method or the "Dual Tape" method by weinstein et. a., or by 
equivalent methods if approved by the Department. (See 
Weinstein, L.H. and Mandl, R.H., "The separation and 
Collection of Gaseous and Particulate Fluoride" , vor 
Berichte, 164, 1970.) The carbonate tube method shall be 
modified to require the simultaneous collection of two tubes, 
one of which has the particulate filter after the carbonate 
tube and one of which has the filter before the tube. For 
comparison to this secondary standard, the arithmetic means of 
the two carbonate tUbes shall be computed and used. 
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A.•	 General 

This technical memorandum describes the types of equipment and the 

operating procedures that owners or operators of solvent metal cleaning 

equi?ment shall follow in the State of Maryland. Three types of cleaners 

are addressed: cold cleaners, conveyorized degreasers and open top vapor 

degreasers. 

B.	 Defini tions 

(1)	 "Air to vapor interface area" means the total area of the solvent 

surface that is directly exposed to the atmosphere. 

(2)	 "Cold cleaning" means the batch process of cleaning or removing 

foreign matter from metal surfaces by spraying, brushing,flushing or 

immersing articles in a solvent that is at a temperature lower than 

its boiling point. 

(3)	 "Conveyorized degreasing" means the process of cleaning or removing 

foreign ~tter from metal surfaces by conveying articles into contact 

with the solvent on a continuous carrier. 

(4)	 "Freeboard height" means the distance from the solvent surface or top 

of the vapor zone to the top edge of the solvent tank. 

(5)	 "Freeboard ratio" means the freeboard height divided by the width of 

the degreaser. 

(6)	 "Open top vapor degreasing" means the batch process of cleaning or re­

moving foreign matter from a metal surface by condensing hot solvent 

vapor on the article to be cleaned. 

(7)	 "Solvent" means any volatile organic compound (VOe) that is used to 

clean metal surfaces 1n cold cleaners, conveyorized degreasers or open 

top vapor degreasers. 
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c.	 Control Requirements for all Solvent Metal Cleaners 

(L)	 A person who owns a solvent metal cLeaner or degreaser shall Limit 

exhaust ventiLation to 65 cfm per square foot of cleaner air to 

vapor interface and shall not use fans near the degreaser opening. 

Higher ventilation rates will be approved by the Department if they 

are required to meet occupational safety standards. 

(2)	 A person who owns a solvent metal cleaner or degreaser shall post a 

pennanent label on or close to the equipment that describes the proper 

operating procedures for the equipment and is easily visible to any 

person who operates the cleaner. 

(3)	 A person who owns or operates a solvent metal cleaner may not store 

waste solvent in open containers or dispose of waste solvent such 

that more than 20 ~ounds (9.07 kilogr~s) per day are allowed to 

evaporate. 

D.	 Control Requirements for Cold Cleaners 

(1)	 A person who owns a cold cleaner shall equip the cleaner tank with a 

cover and drainage facilities. 

(2)	 A person who owns a cold cleaner that contains a solvent with a vapor 

Hg @ 3S0C}pressure of 0.3 psi at lOooF (15.5 mm or greater, or 

that agitates or heats the solvent, shall equip the cleaner tank 

with a cover that can be easily operated with one hand. In larger 

degreasers, this may require mechanical assistance such as. spring 

loads, counte~eights or powered systems. The owner shall also 

equip the tank with internal drainage facilities such that the 

cleaned parts are enclosed under the cover while draining. 

(3) A person who owns a cold cleaner that contains a solvent with a 
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vapor pressure of 0.6 psi at 100°F (31 mm Hg @ 380C).or greater, or that 

(490C),shallheats the solvent to more than 120°F equip the cleane~ 

tank with one of the following control ~ethods: 

(a)	 A freeboard height that provides a freeboard ratio of at 

least 0.7; 

(b)	 A water cover for solvents that are insoluble in and heavier 

than water; 

(c)	 A refrigerated freeboard device; 

(d)	 A carbon adsorption system with a ventilation rate greater than 

50 cfm per square foot of air to vapor interface area (15.2 

mJ/min. per ml) when the cover 1s open, and exhausting less 

than 25 pprnv of solvent averaged over a complete adsorption 

cycle; or 

(e)	 Any other control method approved by the Department. 

E.	 Control Requirements for Conveyorized Degreasers 

(1)	 A person who owns a conveyorized degreaser with an air to vapor 

interface area greater than 20 square feet (1.8m2) shall equip the 

degreaser with one of the following vapor control methods: 

(a)	 A refrigerated freeboard device; 

(b)	 A carbon adsorption system with a ventilation rate greater than 

3;50 cfm per square foot of air to vapor interface area (15.2 m

min per ml) when the cover is open, and exhausting less than 25 

ppmv of solvent averaged over a complete adsdrption cycle; or 

(c)	 Any other control method approved by the Department. 

(2)	 The owner of a degreaser subject to §E(l) above shall also equip the 

degreaser with the following features: 
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(a)	 A dr/ing tunnel, tumbling baskets or other method approved by the 

Department to remove excess solvent from cleaned parts: 

(b)	 Degreaser entrance and exit openings that silhouette work loads 

such that the average clearance between parts and the edge of 

the opening is either no more than 4 inches (10 cm) or 10 percent 

of the width of the opening; and 

(c)	 Covers that close the degreaser during periods when it is not in 

use. 

(3)	 The owner of a degreaser subject to ~E(l) above shall also equip the 

degreaser with the following safety switches: 

(a), A condenser flow switch and thermostat to shut off the pump 

heater if 'the condenser coolant is either not circulating or 

too hot; 

(b)	 A spray safety switch that shuts off the spray pump and the con­

veyor if the vapor level drops more than 4 inches (10 cm); and 

(c)	 A vapor level control thermostat that shuts off the pump heater 

when the vapor level rises significantly above design limits. 

F.	 Control Requirements for Open Top Vapor Oegreasers 

(1)	 A person whd owns an open top vapor degreaser shall equip the cleaner 

tank ~th a cover that can be opened and closed without disturbing the 

vapor zone. 

(2)	 The owner of a degreaser subject to §F(l) above shall equip the de­

greaser with the following safety switches: 

(a)	 A condenser flow switch and thermostat to shut off the pump heater 

if the condenser coolant is either not circulating or too hot; and 
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(b)	 A spray safety switch that shuts off the spray pump if the vapor 

level drops more than 4 inches (lO em). 

(3)	 A person who owns an open top vapor degreaser with an J~en area lar5er 

m2)than 10 square feet (1 shall equip the degreaser with one of the 

following vapor control methods: 

(a)	 A refrigerated freeboard device 

(b)	 A freeboard height that provides a freeboard ratio of at least 

0.75	 and a self-powered cover; 

(c)	 A cover that opens only when dry parts are entering or leaVing 

the degreaser; 

(d)	 A carbon adsorption system with a ventilation rate greater than 

50 cfm	 per square foot of air to vapor interface area (15.2 m3J 

2)min. per m when the cover is open, and exhausting less than 

25 ppmv of solvent averaged over a complete adsorption cycle; or 

(e)	 Any other control method approved by the Department. 

G.	 Ooerating Procedures for Cold Cleaners 

The operator of 4 cold cleaner may not operate the unit except under the 

following circumstances:­

(1)	 For degreasing operations that require the spraying of solvent,
 

sprays shall"be a solid stream of fluid rather than an atomized
 

or droplet stream, and at a pressure that will not cause excessive
 

splashing;
 

(2)	 Covers shall be closed when parts are not being handled in th~ cleaner; and 

(3)	 solvent carryout shall be minimized by tipping of parts to drain solvent 

pools and by keeping cleaned parts over the solvent until dripping ceases. 

H.	 Operating Procedures for Conveyorized Degreasers 

The operator of a conveyorized degreaser may not operate the unit except under 

the following circumstances: 
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(1)	 Covers shall be closed during all times that parts ara not being processed
 

through the unit;
 

(2)	 Parts shall be placed on racks within the unit to allow for complete
 

drainage;
 

(3)	 Conveyor speeds shall be slower than 11 feet per minute (3.3 m/min.); 

(4)	 Parts that are kept within the vapor zone for at least 30 seconds or
 

until condensation ceases;
 

(5)	 Solvent carryoutshall be minimized by tipping of parts to drain solvent
 

pools and by keeping parts over the solvent for 15 seconds or until
 

they are dry;
 

(6)	 Workloads shall not occupy more than hal! of the degreaser's open
 

top area;
 

(7)	 Solvent shall not besprayed above the vapor zone; 

(8)	 Solvent leaks shall be repaired immediately or cause the unit to be
 

shut down until they are repaired.
 

(9)	 Solvent exiting the water separator shall contain no visible water; and 

(10)	 Loading that shall be limited in quantity such that the vapor level does not 

drop more than 4 inches (10 em) when the workload 1s removed from the 

vapor zone. 
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METHOD 1007 

PRESSURE-VACUUM TEST PROCEDURES 
FOR LEAK TIGHTNESS OF TRUCK TANKS 

1. PRINCIPL~ 

Pressur~ and vacuum are applied to the compartments of gasoline 

truck tanks and the change in pressure/vac~Jm is recorded after a 

specified period of time. 

2.	 APPLICABILITY 

This method is applicable to determining the leak tightness of 

gasoline truck tanks in use and equipped with vapor collection
 

equipment.
 

3.	 DEFINITIONS 

3.1	 Truck tank. Any container, including associated pipes and 

fittings, that is used for the transport of gasoline. 

3.2	 Compartment. A liquid-tight divis:on of a truck tank. 

3.3	 TrucK tanK vapor collection eguipment. Any piping, hoses, and 

devices on the truck tank used to collect a~d route the gasoline 

vapors in the tank to the bulk terminal. bulk plant, or service 

station vapor control system. 
4. APPARATUS 

4.1 Pressure source. Pump or compressed gas cylinder of air or inert 

gas	 sufficient to pressurize the truck tank to 6250 pascals 

(25 inches H20) above atmospheric pressure. 

4.2	 Regulator. low pressure regulator for controlling pressurization of 

the truck tank. 

4.3 Vacuum source. Vacuum pump capable of evacuating the truck tank 

to 2500 pascals (10 inches H20) below atmospheric pressure. 
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4.4	 Manometer. Liquid manometer, or equivalent, capable of measuring 

up to 6250 pascals (25 inches H20) gauge pressure with ~ 25 pascals 

(: 0.1 inch H20) precision. 

4.5	 Test cap for vapor recovery hose fittings. This caa ~hould have a 

tap for manometer connection and a fitting with shut-off valve for 

connection to the pressure/vacuum supply hose. 

4.6	 Pressure/vacuum relief valves. The test apparatus shall be equipped 

with an in-~~ne presSure/vacuum relief valve set to activate at 

7000 pascals (28 inches H20) above atmospheric pressure or 3000 

pascals (12 inches H20) below atmospheric pressure. with a capacity 

equal to the pressurizing or evacuating pumps. 

4.7	 Caps for liquid delivery line. 

4.8	 Pressure/vacuum supply hose. 

5. PRETEST CONDITION 

5.1	 Purging of vapor. The truck tank shall be purged of gasoline
 

vapors and tested empty. The tank may be purged by any safe
 

method such as flushing with diesel fuel or hea~~ng fuel.
 

5.2	 Location. The truck tank shall-be tested where it will be
 

protected from direct sunlight.
 

6.	 TEST PROCEDURE 

6.1	 The dome covers are to be opened and closed. 

6.2	 Connect static electrical ground connections to tank. Attach the 

delivery and vapor ho~eSt remove the delivery elbows, and plug 

the liquid delivery fittings. 

6.3	 Attach the test cap to the vapor recovery line of the truck
 

tank.
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6.4	 Connect compartments of the tank internally to each other if 

possible. (If not possible, each compartment must be tested 

separately.) 

6.5	 Connect the pressure/vacuum supply hose and the pressure/vacuum 

relief valve to the shut-off valve. Attach the pressure source to 

the hose. Attach a manometer to the pressure tap. 

6.6	 Open the shut-off valve in the vapor recovery hose cap. Applying 

air pressure slowly, pressurize the tank, or alternatively the first 

compartment, to 4500 pascals (18 inches H20). 
6.7	 Close the shut-off valve and allow the pressure in the truck 

tank to stabilize, adjusting the pressure if necessary to maintaln 

4500 pascals (18 inches H20). When the pressure stabilizes, record 

the	 time and initial pressure. 

6.8	 At the end of 5 minutes. record the time and final pressure. 

6.9	 Disconnect the pressure source from the pressure/vacuum supply
 

hose, and slowly open the shut-off valve to bring the tank to
 

atmospheric pressure. 

6.10	 Connect the vacuum source to the pressure/vacuum supply hose. 

6.11	 Slowly evacuate the tank, or alternatively the first compartment, 

to 1500 pascals (6 inches H20). 
6.12	 Close the. shut-off valve and allow the pressure in the truck 

tank to stabilize, adjusting the pressure if necessary to maintain 

1500 pascals (6 inches H20) vacuum. When the pressure stabilizes, 

record the time and initial pressure. 

6.13	 At the end of 5 minutes, record the time and final pressure. 

6.14	 Repeat steps 6.5 through 6.13 for each compartment if they were 

not	 interconnected. 
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7. ALTERNATIVE TEST METHODS
 

Techniques. other than specified above, may be used for purging and 

pressurizing the truck tanks, if prior approval is obtained from the air 

pollution control officer. Such approval will be based upon demonstrated 

equivalency with the above method. 
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METHOD 1008 

GASOLINE VAPOR LEAK DETECTION PROCEDURE 
BY COMBUSTIBLE GAS DETECTOR 

1. PRINCIPLE 

A combustible gas detector is used to indicate any incidence 

of leakage from gasoline truck tanks and vapor control systems. 

This qualitative monitoring procedure is an enforcement tool to 

confirm the continuing existence of leak-tight conditions. 

2.	 APPLICABILITY 

This method is applicable to determining the leak-tightness of 

gasoline truck tanks during loading without taking the truck 

tank out of service. The method is applicable only if the vapor 

control system does not create back-pressure in excess of the 

pressure limits of the truck tank compliance leak test. For 

vapor control systems, this method is applicable to determining 

leak-tightness at any time. 

3.	 DEFINITIONS 

3.1	 Truck tank. Any container, including associated pipes and
 

fittings, that is used for the transport of gasoline.
 

3.2	 Truck tank vapor collection eguipment. Any piping, hoses, and 

de~ices on the truck tank used to collect and route the gasoline 

vapors in the tank to the bulk terminal, bulk plant, or service 

station vapor control system. 

3.3	 Vapor control system. Any piping, hoses, equipment, and devices at 

the bulk terminal, bulk plant, or service station, which is used 

to collect, store, and/or process gasoline vapors. 
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4.	 APPARATUS AND SPECIFICATIONS 

4.1	 Manometer. Liquid manometer, or equivalent, capable of
 

measuring up to 6250 pascals (25 inches H20) gauge pressure
 

with :25 pascals (0.1 inch H20) precision.
 

4.2	 Combustible gas detector. A portable hydrocarbon gas analyzer with 

associated sampling line and probe. 

4.2.1	 Safety. Certified as safe for operation in explosive 

atmospheres. 

4.2.2	 Range. Minimum range of 0-100 percent of the lower 

explosive limit (LEL) as propane. 

4.2.3	 Probe diameter. Sampling probe internal diameter of 

0.625	 cm (1/4 inch). 

4.2.4	 Probe length. Probe sampling line of sufficient length 

for easy maneuverability during testing. 

4.2.5	 Response time. Response time for full-scale deflection of 

less than 8 seconds for detector with sampling line and 

probe attached. 

5. TEST PROCEDURE 

5.1	 Pressure. Place a pressure tap in the tenmina1. plant. or service 

station v~por control system. as close as possible to the connection 

with the truck tank. Record the pressure periodically during 

testing. 

5.2	 Calibration. Calibrate the combustible gas det~ctor with 2.2 per­

cent propane by volume in air for 100 percent LEl response. 
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5.3	 Monitoring procedure. During loading or unloading, check the 

periphery of all potential sources of leakage of the truck 

tank and of the terminal, plant, or service station vapor 

collection system with a combustible gas detector. 

5.3.1	 Probe distancp. The probe inlet shall be 2.5 cm from the 

potential leak source. 

5.3.2	 Probe mov~me~t. Move the probe slowly (2.0 cm/second). If 

there is any meter deflection at a potential leak source. 

move the probe to locate the point of highest meter response. 

5.3.3	 Probe position. As much as possible. the probe inlet shall 

be positioned in the path of (parallel to) the vapor flow 

from a leak. 

5.3.4	 Wind. Attempt as much as possible to block the wind 

from the area being monitored. 

5.4	 Recording. Record the highest detector reading and location for 

each incidence of leakage. 
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Method 100'
 

APPENDIX A
 

A.l EMISSION TEST PROCEDURE FOR TANK TRUCK GASOLINE LOADING TERMINALS 

Hydrocarbon mass emissions are determined directly using flow meters and 

hydrocarbon analyzers. The volume of liquid gasoline dispensed is determined by 

calculation ba.ed on the metered quantity of gasoline at the loading rack. Test 

results are expressed in milligrams of hydrocarbons emitted per liter of gasoline 

transferred. 

A.2 APPLICABILITY 

This method is applicable to determining hydrocarbon emission rates at tank 

truck loading terminals employing vapor balance collection system8 and either 

continuous or intermittent vapor processing devices. This method is applicable 

to motor tank truck and trailer loading only. • 
A.3 DEFINITIONS 

3.1 Tank Truck Galoline Terminal 

A primary distribution point for delivering gasoline to bulk plants, 

service stations, and other distribution points, where the total ga801ine 

throughput is greater than 76,000 liters/day. 

3.2	 Loading Rack 

An aggregation or combination of ga80line loading equipment arranged so , 
that all loading outlets in the combination can be connected to a tank truck or 

trailer parked in a specified loading space. 

3.3 Vapor Balance Collection System 

A vapor transport system which uses direct displacement by the liquid 

loaded to force vapors from the tank truck or trailer into the recovery system. 

3.4 Contlnuoul Vapor Processing Devic. 

A hydrocarbon vapor control system that treats vapors from tank trucks or 

trailers on a demand basis without intermediate accumulation. 

3.5	 Intermittent Vapor Processing Device 

A hydrocarbon vapor control sy.tem that employs an intermediate vapor 
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holder to accumulate recovered vapors from tank trucks or trailers. The 

processing unit treats the accumulated vapors only during automatically 

controlled cycles. 

A.4 SUMMARY OF THE METHOD 

This	 method describes the test conditions and test procedures to be 
•

followed in determining the emissions from systems installed to control 

hydrocarbon vapors resulting from tank truck and trailer loading operations at 

bulk terminals. Under this procedure, direct measurements are made to calculate 

the hydrocarbon mass exhausted from the vapor processing equipment. All possible 

sources of leaks are qualitatively checked to insure that no unprocessed vapors 

are emitted to the atmosphere. The results are expressed in terms of mass 

hydrocarbons emitted per unit volume of gasoline transferred. Emissions are 

determined on a total hydrocarbon basis. If methane is present in the vapors 

returned from the tank trucks or trailers, provisions are included for conversion 

to a total non-methane hydrocarbon basis. 

A.5 TEST SCOPE AND CONDITIONS APPLICABLE TO TBST 

5.1 Test Period 

The elapsed time during which the test is performed shall not be less than 

three a-hour test repetitions. 

5.2 Terminal Status During Test Period 

The test procedure is designed to measure control system performance under 

conditions of normal operation. Normal operation will vary from terminal-to­

terminal and from day-to-day. Therefore, no specific criteria can be set forth 

to define normal operation. The following quidelines are provided to assist in 

determining normal operation. 

5.2.1 Closing of Loading Rack' 

During the test period, all loading racks shall be open for each product 

line which is controlled by the system under test. Simultaneous use of more than 

one loading rack shall occur to the extent that such use would normally occur. 

5.2.2 Simultaneous use of more than one dispenser on each loading rack shall 

occur to the extent that such use would normally occur. 
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5.2.3 Dispensing rates shall be set at the maxLmum rate at which the equipment 

is designed to be operated. Automatic product dispensers are to be used 

according to normal operating practices. 

5.3 Vapor Control System Status During Tests 

Applicable operating parameters shall be monitored to demonstrate that the 

processing unit is operating at design levels. For intermittent vapor processing 

units employing a vapor holder, each test repetition shall include at least one 

fully automatic cycle of the vapor holder and processing device. Tank trucks 

shall be essentially leak free as determined by EPA Mobile Source Enforcement 

Division. 

A.6 BASIC MEASUREMENTS AND EQUIPMENT REQUIRED 

6.1 Basic measurements required for evaluation of emissions from gasoline bulk 

loading terminals are described below. The various sampling points are numbered 

in Figure 1. .. 
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Sample Point 

1. Gasolin. dispens.rs 

2. Vapor Return Lin. 

3. Proces8ing unit 

exhaust 

Mea8urements Nece880rr 

- Amount di8pen8ed 

- Leak check all fittings 

- Temperatur. of vapor8 .xhau8ted 

- Pressure of vapors exhau8ted 

- Volume of vapor8 .xhausted 

- HC conc.ntration of vapors 

- Gas chromatograph analysis ot HC· 

- Leak ch.ck all fittings and vents 

6.2 Th••quipm.nt r.quir.d for the basic m.asur.m.nts art list.d b.lowl 

Sample Point 

2 

3 

Misc.llaneous 

Equipment And Specification. 

1 portable combu.tibl. ga. d.t.ctor, (0-100' LEL~. 

1 fl.xibl. th.rmocoupl. with r.cord.r 

1 ga. volume m.t.r, appropriat.ly siz.d for 

exhaust flow rat. and rang. 

1 total hydrocarbon analyz.r with r.cord.r; (FlO 

or NOIR type, .quipped to r.ad out 0-10' by 

volume hydrocarbon. as propane for vapor 

r.cov.ry proc.s.ing devic.; or, 0-10,000 

ppmv HC a. propane for incineration 

processing devices) 

1 barom.t.r 

1 GCfFIO wfcolumn to s.parat. C, - C7 alkanes 

·Required it methan. i. pr•••nt in r.cov.r.d vapors 

·*Required if methan. i. pr".nt in recovered vapors or if incineration is the 

vapor proc.ssing t.chnique. 
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A.7 TEST PROCEDURES 

7.1 Preparation for te8ting include8: 

7.1.1 In8tall an appropriately sized ga8 meter on the exhaust vent of the 

vapor processing device. A gas volume meter can be u8ed at the exhau8t of m08t 

vapor recovery processing devices. For tho8e where size re8triction8 preclude 

the use of a volume meter; or when incineration i8 u8ed for vapor processing, a 

gas flow rate meter (orifice, pitot tube annubar, etc.) is necessary. At the 

meter inlet, install a thermocouple with recorder. Install a tap at the volume 

meter outlet. Attach a sample line for a total hydrocarbon analyzer (0-10\ as 

propane) to this tap. If the meter pressure is different than barometric 

pressure, install a second tap at the meter outlet and attach an appropriate 

manometer for pressure measurement. If methane.analysis i8 required, in8tall a 

third tap for connection to a constant volume 8ample pump/evacuated bag 

assembly.* 

7.1.2 Calibrate and span all instruments a8 outlined in Section 9. 
•• 

7.2 Measurements and data required for evaluating the 8Y8tem emis8ion8 

include: 

7.2.1 At the beginning and end of each test repetition, record the volume 

readings on each product dispenser on each loading rack 8erved by the system 

under test. 

7.2.2 At the beginning of each test repetition and each two hour8 thereafter, 

record the ambient temperature and the barometric pressure. 

7.2.3 For intermittent processing units employing a vapor holder, the unit 

shall be manually started and allowed to proces8 vapors in the holder until the 

.Lower automatic cut-off i8 reached. Thi8 cycle 8hould be performed immediately 

prior to the beginning of the test repetition before readings in 7.2.1 are taken. 

No loading 8hall be in progress during this manual cycle. 

7.2.4 For each cycle of the proce8sing unit during each te8t repetition, 

record the processor start and stop time, the initial and final gas meter 

*Described in Method 3, Federal Register, V36, n247, December 23, 1971. 
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readings, and the average vapor temperature, pressure and hydrocarbon 

concentration. If a flow rate meter is used, record flow meter readouts 

readings, and the average vapor temperature, pressure and hydrocarbon 

continuously during the cycle. If required, extract a sample continuously during 

each cycle for chromatographic analysis for specific hydrocarbons. 

7.2. 5 For each tank truck or trailer loading dur ing the test per iod, check all 

fittings and seals on the tanker compartments with the combustible gas detector. 

Record the maximum combustible gas reading for any incidents ot leakage of 

hydrocarbon vapors. Explore the entire periphery ot the potential leak source 

with the sample hose inlet 1 em away from the intertace. 

7.2.6 During each test period, monitor all possible sources ot leaks in the 

vapor collection and processing system with the combustible gas indicator. 

Record the location and the combustible gas reading for any incidents of leakage. 

7.2.7	 For intermittent systems, the processing unit shall be manually started 
•

and allowed to process vapors in the holder until the lower automatic shut-off· 

is reached at the end of each test repetition. Record the data in 7.2.4 for this 

manual cycle. No loading shall be in progress during this manual cycle. 

A.8 CALCULATIONS 

8.1 Terminology 

•	 Ambient temperature (OC) 

•	 Barometric pressure (mm Hg) 

•	 Total volume ot liquid dispensed trom all controlled 
racks during the test period (liters) 

•	 Volume ot air-hYdr~carbon mixture exhausted from the 
processing unit (H ) 

•	 Normalized VOlume of air-hydrocarbon mixture 
exhausted, NH @ 20°C, 760 mm Hg 

•	 Volume fraction of hydrocarbons in exhausted mixture 
(volume' as corrected for methane contentC1H10/100,
if requ ired) 

•	 Temperature at processing unit exhaust (OC) 

•	 Pressure at processing unit exhaust (mm Hg abs) 

• Hass of hydrocarbon. exhausted from the processing 
unit per volume of liquid loaded, (mg/l) 
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8.2 Processina Unit Emissions 

Calculate the following results for each period of processing unit 

operation: 

8.2.1 Volume of air-hydrocarbon mixture exhausted from the processing unit: 

• totalized volume from flow rate and time records. 

8.2.2 Normalized volume of exhausted mixture: 

•	 (0.3858 °K/mm Hgl VIPI

Tet 273.2
 

8.2.3 Mass of hydrocarbons exhausted from the processing unit: 

• (1.833 x 106 ~ ) x VISC.	 (mg) 

NM3C
3Ha 

8.3 Average Processing Unit Emissions 

8.3.1 Average mass of hydrocarbons emitted per volume of gasoline loaded: 

•	 (mg/liter) 

A.9 CALIBRATIONS 

9.1 Flow Meters 

Use standard methods and equipment which have been approved by the 

Administrator to calibrate the gas meters. 

9.2 Temperature Recording Instruments 

Calibrate prior to the test period and following the test period using an 

ice bath (OOC) and a known reference temperature source of about 35°C. Daily 

during the test period, use an accurate reference to measure the ambient 

temperature and compare the ambient temperature reading of all other instruments 

to this value. 

9.3 Total hydrocarbon analyzer 

Follow the manufacturer's instructions concerning w_rm-up and adjustments. 

Prior to and immediately after the emission test, perform a comprehensive 

laboratory calibration on each analyzer used. Calibration gases should be 

propane in nitrogen prepared gravimetrically with mass quantities of 

approximately 100 percent propane. A calibration curve shall be provided using 
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a minimum of five prepared standards in the range of concentrations expected 

during testing. 

For each repetition, zero with zero gas (3 ppm C) and span with 70\ propane 

for instruments used in the vapor return lines and with 10\ propane for 

instruments used at the control device exhaust. 

The zero and span procedure shall be performed at least once prior to the 

first test measurement, once during the middle of the run, and once following the 

final test measurement for each run. 

Conditions in calibration gas cylinders must be kept such that condensation 

of propane does not occur. A safety factor of 2 for pressure and temperature is 

recommended. 

.. 
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TaD1. A-1 GASOLINE BULK TRANSFER TERMINAL DATA SHEET No. 1 

Terminal Name I Date: 

Location: 

Daily Ambient 

Start: 

Data: (record every 2 

II 

hours) 
Schematic Diagram of Rack 

Layout 

End: 

Dispen••r Meter Reading. 

.. 
Time Tim. 

Pump No. Initial Final Pump No. Initial Final 
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GASOLINE BULK TRANSFER TERMINAL CONTROL SYSTEM DATA SHEET No. 2 

Terminal Names Date: 

Location: 

Control Device outlet 

Gas meter readings Initial Final 

Time Test Start Test End 

Record the following for each processing unit operating cycle or emission period. 

TID VOLUMB RBADING AVBRAGB 
, 

Start Stop Initial Final Temperature Pressure 
HC Concentration 
, as 
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Method 1010 - Oeterminat1on of Total Fluoride Emissions from Primary Aluminum 
Pf6dliEn.an- P't-.ms 

1. Principle and Applicability 

1.1 Principle. Gaseous and particulate fluoride is withdrawn isokinetically from 
the ,as stre.. and COllected on a ,lass fiber filter and in the vater of the impin,er 
train and the fluoride content determined by a technicon auto analyur. 

1.2 Applicability. This .ethod is applicable for the deterstnation of ,aseous and 
~iculate fluoride fro. primary aluminum reduction plants, .ethod 1001 is to be used 
to select the samplin, location and .ethod 1002 is to be used to determine las velocity 
when testinl the anode bake plant and the dry scrubbezo (section 4.8). 

2. Air Velocity ~ea~..ent 

2.1 The avera,e las velocity in the potroo. roof aonitozo stack is detezomined by 
direct measure.ent with a vane anemo.eter (see 4.C.8). 

2.2 Apparatus. 

2.2.1 Vane anemo.eter. Taylor ~odel 3132• • 
2.2.2 Stopwatch. 

2.3. Procedures. 

2.3.1 .Position tht anemo.tter in the air way so that it lacts squarely into tht 
airstrt.. and the dial faces do~stre... Support tht anemo.tter in a aanntr such that 
the air llo~ throulh and around tht instrumtnt is as fret and undisturbed as possible. 

2.3.2 Simultaneously turn tht tnlalin, levtr to tht "on" position L"\d start the 
stopwatch. NOTE: DO NOT tUZ'1l tht tnlalinl levtr to tht "on" position unless the fan 
blades are in motion:-~ NOT turn tht fan bladts with tht linltrs. This ~Ul alter 
tht anlUlar podtion ofthi""blades and afftct tht accuracy of instrumtnt. The instru­
Ilent ..y bt tested by blowiD. on tht bladts. 

2.3.3 After a period of 1-3 minutes. simultaneously turn tht en,alinl lever to the 
"of1" postion .and stop tht stopwatch. Record tht aDelDC.tUr and stopwatch readin,. The 
..a.ureaent ptriod should be sbort «nQu,h so that tht total dial relistration does not 
txceed 10.000 leet. 

2.3.4 B2.!!2!. restt tht anellO.tttr to zero unless tht tn,alin, lever is in tht "off" 
position. 

2.3.5 Mtasure tht stack area. 

2.4 Calculations. 

2.4.1 Air Velocity, ft/ain. 

eqn. 1V. ~ • C 
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Where: 

v • air velocity. ft/min.
 
F • anemometer dial readina. ft.
 
T • measurement time. minutes
 
C • calibration curve correction factor
 

ft 3/min.2.4.2 Volumetric flow. 

Q •	 VA eqn. 2 
Where: 

ft3/ain.Q • volumetric flow.
 
V • air velocity. ft/min.
 
A • stack area. ft 2
 

2.5 Notes. 

2.5.1 The Taylor anemometer is not auaranteed correct when used in telllperaturea. 
over 3000F. 

II 

2.5.2 Do not use the anemoaeter in dusty airstreams or airstreams with entrained 
water droplets. 

2.5.3 Meter should be calibrated rerularly and .ust be calibrated if it does n6t 
~ero properly or if it has been subject to roulh handlinl. Calibration should be done 
1Jl accordance with procedures outlined in the 16th edition "Indlatrial Ventilation" 
paae 9-14. published by ACGIH or equivalent.	 • 

2.6. References. 

2.6.1 Taylor Model 3132 Jeweled An.-o..ter Instruction Manual. Taylor Instrument 
Consumer Products Division, Arden, Nortb Carolina 28704. 

3.	 Determination of Particulate and Gaseous Fluoride Eaissions - Separation and 
CollectIon Osine an !!pin'id AIr S!!plln, Train . 

3.1 Outline of Methoel. I.pinleaent is a process for the collection of particubte 
matter in which a la. is directed forcibly alairist a surface which serves to retain 
particulate matter. The las su... then passes throulh a liquid aediua which selecUvely 
extracts the laseous eaissions; in this case fluoride. SUbsequent seai-automated 
fluoride determinations are analyzed by the lab. Total particulate is lTaviaetrically 
determined prior to fluoride lI1alysis. An .lkaline fusion 11 reqUired to put the pu­
ticulate fluorides into solution where.s it is not required for aaseola fluoride is 
already soluble. 

3.2 App.r.tla. 

3.2.1 Low fluoride muffle furnace. 

3.2.2 Low fluoride charrina oven. 

3.3.3	 75 ml inconel crucibles. 
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3.3.4 Assorted volumetric ,lassware.
 

3.3.5 Polypropylene ,raduated centrifu,e tubes, SO mi.
 

3.3.6 Filterinl assembly.
 

3.3.7 Whatman '42 filter paper - 12.5 em.
 

3.3.8 Analytical balance accurate to 0.1 m,.
 

3.3.9 Technicon AutoAnalYler I.
 

3.4 Rea,ents.
 

3.4.1 Rea,ent ,rade acetone.
 

3.4.2 Sodiua hydroxide pellets.
 

3.4.3 Saturated lov fluoride calcium OXide suspension.
 

3.4.4 Stack sample dilution aixture. 60 , HaOH and 200 ml cone. HCI04 per liter.
 

3.4.5 Phenolphthalein indicator•
• 
3.5. Proc~ure.
 

3.5.1 Gravimetrically deteraine particulate on prevei,hed filter papers by
 
removin, from petri dishes and vei,hin, to nearest 0.1 ...
 

3.5.2 Prevei,h (tare) Wbataan '42 filter papers to be used for filterin, acetone
 
rinse samples.
 

3.5.3 Filter the acetone rinse samples carefully throu,h the tared filters to
 
avoid splashin,. (A ,lass rod should be used.)
 

3.5.4 Rinse the polyethylene bottles vith acetone makin, sure no particulate
 
satter remains. Wash down the sides of the filter papers vith acetone so the parti ­

culate matter viII accumulate in the base of the fold. This prevents accidental
 
loss durin, subs~t handlin,.
 .. 

3.5.5 Air dry the filter papers to a constant vei,ht and record to the nearest
 
0.1 a,.
 

3.5.6 Transfer all of the filter papers (filter samples and acetone rinse
 
saaples) to inconel crucibles and record data.
 

3.5.7 Saturate the papers by dropvise addition of a well-mixed, low fluoride
 
calcium oxide suspension. Add a drop of phenolphthalein indicator makin, sure
 
sample is basic until coapletely dry.
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3.5.8 Prepare a blank by treatina an unexposed filter paper in the same manner 
as the samples. 

3.5.9 Evaporate to dryness and char in the brown Thelco oven (set at hiahest 
temperature settina) until partially ashed. or overnilht. 

3.5.10 Place samples (3 at a time) in the front of the low fluoride muffle 
furnace with the door open to permit further charrinl without flamin.. When com­
pletely charred. place the samples in the rear of the furnace and ash for 1-2 hours 
at 6000 C until the ash is white or .ray indicatin. the removal of all or.anic 
matter. (This is essential since samples will be treated with perchloric acid.) 

3.5.11 When samples are completely ashed. remove them from the furnace and 
add approximately 3 .raas of sodium hydroxide pellets. Return the crucibles to the 
furnace for approxilUtely five minutes. watchin. for "creep." (No IM)re than 8 at a 

ime.) 

3.5.12 When the sodium hydroxide has melted. remove the crucible. from the 
furnace, one at a time. and swirl to suspend the melt uniforaly until it .olidifie•. 

3.5.13 Allow the crucible. to cool until they do not ".patter" when distilled" 
water i. added. Di••olve the content. of the crucible. with .ucces.ive rin.in•• 
of di.tilled water. Scrape the .ide. of the crucible. with. polyethylene polic.:· 
man to h.lp di••olv. the .ampl.. (If nec••••ry. the wat.r aay be heated.) Rin.e 

*	 into a 250 ml volumetric fla.k and dilute to the aark with di.tilled water. (100 ml 
volum.tric fla.k for dry .y.t.. te.t•. ) 

3.5.14 Impin••r volum•••hould be mea.ured prior to analysis. Pip.t an aliq_ot 
(1-20 ml) of .ach •.-ple (particulate and .a.eous) "and place in a 50 al polypropylene 
centrifu.e tube.. Dilute to 50 al with .tack ..-pIe dilution mixture and mix thorou.h­
ly by inver.ion. Analyze on the Technicon AutoADalyzer I. 

3.5.15 Pr.par. an tlpin.er blank pipettin. 20 al deionized H20 into a 50 ml 
centrifule tube and dilute to 50 al with .tack •.-pl. dilution mixtur•• 

3.5.16 All result. are to be blank corrected. 

3.6	 Calculations.
 

(221" from tech) X (Ai X po ml)

ml F-	 -alIquot vol} X ( 000 

A • 250 al for filt.r and rin••• but equal. i~inter volume for impin.er•. 
(100 al for filter. and rin••• from dry .y.t.. te.t•• ) 

3.7 Pr.ci.ion &Accuracy. The preci.ion and accuracy of this m.thod i. limited 
by the pr.ci.ion and accuracy of the Technicon AutoAnalyzer procedure (10\ error). 
Other preci.ion and accuracy data on this particular method have not be co-piled or 
are not available at the pr••ent tim•• 

3.7 Notes. 

3.7.1 Sample aliquot••hould be cho.en .0 the Technicon result. fall within 
the .ood op.ratinl ranle of the .tandard curve. If .ampl•• don't fall in this ranae, 
redilute them u.inl another more appropriate aliquot .iz•• 
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3.7.2 For further dilutions of the final s-.ples a dilution aixture contain in, 
30 a NaOH and 100 ~ perchloric acid per sao al is to be used. 

3.7.3 Crucibles are to be cleaned by soakina in 10\ NaOH over ni,ht. Rince 
crucibles with tap water and deioni:ed water. Immerse crucibles in 4N Hel for 1 
hour. Wash with hot water, scour, and rinse thorou,hly with distilled water. Dry
crucibles in the charrin, oven. 

3.7.4 Calcium oxide residues left in the alassware should be removed by rins­
ina with diluted hydrochloric acid. 

3.7.5 Low fluoride calciua oxide aay be prepared by hearin, low fluoride 
calcium carbonate at 9000C for 2 hours. Test for C03 present when cool. 

3.8 Ref.rences. 

3.8.1 ASTM Method D3267-78 &D3270-78, 1975 ASTM Annual Standards, Part 26, 
pp. 691-697, pp. 724-737. 

3.8.2 Method of Air S!!plin' and Analysis, 2nd Edition, pp. 384-386, pp. 403­
417. 

4. Source S!!plin, for Fluoride Emissions 

4.1 Outline of Method. Gaseous and particulate fluorides are withdrawn bo­
kinetically fro. the source usina a s&aplin, train. The fluorides are collected•	 in the iapin,er water and on the fl1 ter of the suplin. train. The _d,ht of total 
fluorides in the train is deterained usin. the Technicon AutoAnalYler (Analytical 
Method F-3). Fluorocarbons, such as Freon, are not quantitatively collected or 
measured by this ..thod. 

4.2 Apparatus. 

4.2.1 Sa.plin. train (fiaure 1). 

,4.2.2 Nozzle - Stainless steel (316) with sharp, tapered leadina ed.e. 

4.2.3 Probe - Stainless ste.l (316) with a heatin. syste. capable of ..intain­
in, a ,as tellpuature of about 2500P at the probe wben reqUired to prevent condensa­
tion in the probe. 

4.2.4 Pitote tabe • Type S attached to probe 

4.2.5 Filter hDld.r - Borosilicate .lass with a stainless .teel 20 ..sh screen 
filter support and a .ilicon. rubber .asket. 

4.2.6 Filter b.atin, s1st.. - capable of ..intaininl the filter holder enclosure 
at about 25OOF. Th. h.atin. syst.. 11 required only ""en tb. filter is located down­
stre.. of the t.pin.ers, or for saaplin. saturated .ases ""en the filter is upstreaa 
of the i8piD&ers. 

4.2.7 IlIpin.ers - Greenbur••Saith (G-S) (1) and aodified Greenbur.-Saith (3) 
impin.ers with around .lass, vacuua ti.ht 28/12 or 28/15 ball-And·socket fittina'. 
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Greenburl-Smith Modified Greenbura-Smith 

tip	 should extend 
to within ~, fro. 
bottom -of the flask. 

4.2.8 U-adapters and .adular elbow - 28/12 or 28/15 ball-and-socket joints. 

4.2.9 Meter:~1 syste. - RAe Hodel 2343 Meter Control Console, Eastalco Sampina
Console. 

4.2.10 Homolraph or Stak Samplr slide rule. 

4.2.11 Sample storale bottles, 1- wide ~uth polypropylene (p.p.) bottles. 
Polyethylene (p.e.) bottles are not acceptable. 

..4.2.12 Davis vane anemo.eter, 0-3000 fpa. 

4.3	 Realenu. 

4.3.1 Filters - WhataaD No. 1 to fit filter holder. 

4.3.2 Silica lei - indicatin, type, 6-16 ..sh, dried at 3500F for 2 hours. 
(Blue when dry - pinkish when wet.) 

4.3.3 Water - distilled. 

4.3.4 Acetone - ACS realent ,rade. 

4.3.5 Silicone stopcock Irease. 

4.4	 Procedure.
 

Sampler Preparation.
 

4.4.1 Place a tbin rinl of silicone arease around the'around Ilass joints of all 
Ilassware used in the .-.ple case. Do Dot use excessive ..aunts of ,rease. Use only 
enouah to ensure a vacuua-ti&ht seal around the joint. 

4.4.2 Place a tared filter in the filter holder beina certain that the filter is 
on the side of the holder that attaches to the s-.plina probe. The filter ~ have 
been in a desiccator at lea.t 24 hours before use. 

4.4.~ If the source to be tested has a hiah particulate l~adinl (such as an inlet), 
attach a cyclone ass.ably to the filter a.s.ably; otherwise attach a cyclone elimdnator 
to the filter ass.ably. 

4.4.4 Place the asse&bled filter holder in a plastic baa and seal it for transport 
to the field. 
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4.4.5 Attach a calibrated nozzle to the probe aakin, sure that the nozzle will 
face directly into the airstre.. and when the probe is ins.rted into the stack. 
Place a plastic ba, (Whirlpack) over each end of the probe for transport to the field. 

4.4.5 Note: usually a nollinal ." di_eter noule for potline baahouse testina 
and a noainal Is" cUueter noule for potUne wet scrubber t8SUnl will be used. 

4.4.6, Place 100 .1 of distilled vater in a ~dified G;S iDpinaer and in a G-S 
impinler. Put the modified G-S iBpin,er in the 1st position in the s&Spler the G-S 

, impinaer in the 2nd position. 

: 4.4.7 Place an e~ty .edified G-S iBpinaer in the third position.. . 

, f ~.4.a .eiah approxiaately 200-300 a of silica ael to the nearest·;raa and place 
it'in a modified G-S i~in,er. Place the G-S impin,er in the 4th positlon in the 
~&llple ease. 

4.4.i Attach the .80dular elbow to the inlet (center tube) of the first t-pin,er. 

,4.4.10 Connect a U.adapter froa the outlet (side.ara) of the 1st l~inler to the 
inlet of the second b1plD.er. Connect the reaalDin. iJlplD,8rs in siailar fuhion; 
outlet to inlet. 

4.4.11 Place a piece of Parafiia over the inlet of the aodu!ar elbow ~id over· the 
outlet ot the 4th i8pin,er to seal the systea for transport to the field • 

• 4.4.12 Attach the uabilical s-.ple head hood-up to the s-.pl. box but do not 
connect it to the fiAd 1JIp1D~er at this tiM. 

t 1 

4.4.13 Asseable the two'halves of the iaaple case and insert the bolt and wln, 
nuts in the interface flan.~. , 

. 4.4.14. Fill the t.plD.tr section of the sUlple case with crushed ice. Ice should 
be added durin, the telt to _intalD an iJlpin.er exit teaperature of 7f1OF. 

Train Operation • Dry Scrubbers 
j ,",~. . 

,4.4.15 De~.raine the baroaetric'presrure and record the value On the field data 
sheet. t . 

4.4.16 Conduct a Yeloc~ty traverse on the stack and calculate the averaae p. 
value. a. sure tM MUr box 11 level anc! the &&no.eter fluid levels are at zero •. 
ne noule should" plug" duriD' the velocity traverse. 

4.4.17 Measure the stack t.-penture. 

4.4.11 Set the noao,raph or Stak S.-plr slide rule for isokinetic flow conditions 
~ollowin, the iDstructiOD. priDtecl Oft the n08O,raph and slide rule. 

4.4.11 'enora·. leak cheek on the aeter box. Insert a quick-disconnect plu, 
in the ~ilical cord COftDector. Turn Oft the vacuua pu.p and adjust the va~ to 
15" HI 'Uln. the coarse and fine vacuua control knobs. The dry ,as aeter should 
reaister less than 0.002 ft3 over a 1 ainute tt.e period. If the leak rate Is areater 
than 0.002 f~3/ain., the aeter box .hould be repaired before use. 
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4.4.20 Field cheek the orifice aeter calibration coeffieient, H. Close the 
couse adjust valve and open the fine adjust valve'.,. Checle that the Aunoaeter 
fluid 1s &eroed, and the valve switch is off (down). Start the pump and open the 
coarse vacuu. control knob ~ turn. Switch the valve control to the up position and 
slowly close the fine vacuum control valve. Open the vacuua controls until the 
orifice ater differential ( H) is set to the valve of the orifiee .eter calibration 
coefficient ( H.>. Tiae the flow throulh the dry las .eter for 1 .lnute. The flow 
rate should be 0.75 ft3,min. If the flow rate does not aaree with 0.75 ft3'ain., the 
meter box should be recaUbraud before USl.·	 .' . 

4.4.21 Complete asseably of the s~linl box. Attach the filter holder to the 
inlet of the lDOdular elbow. The u:aabilical suple head hook-up should be cOMecud 
to the outlet of the 4tb tlpinler. Cbeck that all jotDts are areased, firmly seated, 
and held with ball joint clamps.' , 

4.4.22 Attach the umbilical to the aeter box and saaple box• . 
4.4.23 Leak check the sample train. Plul the inlet to the filter holder; Close 

the coarse vacuua adjust valve and OpeD the fine vacuua adjust valve. Start the pump. 
Partially open the coarse adju.t valve and .lowly clo.e the fine adju.t valve until a 
vacuua of 15" HI is obtained. ~!!!!. rever.e the direction of the ftDe tldju~t valve; 
this will cau.e water to back-up into the filter holder. When the leak check i. coa­
pleted, FIRST slowly r.-ove the plul fro. the filter tDlet and then t.aediately .~p 
the vacuua. This prevents vater fzoo. Mckinl up into tbe filter holder and silical 

..	 leI fro. beinl entrained backward. into the third illpinler. If this happens, the 
.ample train .ust be cleaned and reassembled before the test resuaes. , 

.The leakale rate should DOt exceed 0.02 ft3t.tn. If this ltait is exceeded, c~re. 
fully examine all Ila•• joint. and uabilical cOMection. until the leak is identified 
and eIi.inated. 

4.4.24 Attach the probe to the filter inlet. Turn on the filter co-,artaent 
heater and the probe heater. Set the pzoobe beater rheastat control usinl the araphs 
in fieure 3. The probe and filter co-,art.ent .hould be at 2500F before .tartinl the 
sampUnl. 

4.4.25 Be sure the bolt and winl nut. are in the interf~~e flanle of the .ample 
ca.e to prevent the twa halve. fro. separattDl durinl the tlSt. Check that the suple 
case support bar i. securely attached to the case. Attach the support trolley to the 
sample case and suspend the ..-pIe case fro. the .anorail attached to th~ .tack. 

4.4.26 Caretully tnaert the probe into the .tack. .e careful not to bani the 
no%zle tip or pitot tip. on the .tack nipple or the inside .tack vall. Po.ition 
the no%zle at a point in the .tack where the velocity pre.sure .a.t nearly approXi­
mates the averale velocity pre.sure deterained durinl the initial velocity traverSf. 
Secure the .ample ca.e at this position. (If the .tack i. under a larle Delative 
.tatic pre••ure, start the, ~ before insertinl the pzoobe.) 

4.4.27 Recorel the dry la. _ter readinl and start ,the .uplinl pUlip. Adjust the 
samplin, flow rate to obtain the desired H .ettin, a. deterained fro. the no.a,raph. 
Record all tbe data requested on the .uplin, field data fora. 

4.4.28 The •.-plin, train'should be run 4.5-5.0 hour. unattended. Periodically 
check the samplin, train and baJhouJe for operational status. 
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4.4.29 Prior to stoppina the samplina pump, conduct a velocity traverse in 
the stack. Record all the data requested on the s.-plina field data fbra. 

4.4.30 Stop the samplina pump and carefully withdraw the probe fro. the stack. 
If the stack is under a larae neaative static pressure, the p~ should not be 
stopped until after the probe has been withdrawn. Record the dry las meter readin,. 

4.4.31 Cover the end of the probe and disassemble the sample case. Seal the 
inlet/outlet of the first and fourth i8pinlers, ~over the end of the probe, and 
replace the filter assembly in the plastic ba,. 

~.~.32 On the meter control console, turn off all switches, close the coarse 
vacuu. adjust valve, open the fine vacuua adjust valve, and disconnect the tYlon 
tub in, from the inclined -.no.eter taps and close the taps. Coil the umbilical 
and snap all the quick disconnects and uphenol connectors tOlether. 

4.4.33 Return the s.-ple ease to the laboratory for suple recovery. 

Train Operation - Roof Monitor Point Source 

~.4.34 Dete~ne the baro..tric pressure and record the value on the field data 
sheu. 

~.4.35 Usin, a stopwatch, adjust the s.-plin, rate to approxt.&tely 0.60 ~ 
0.05 ft3/ain •• 

4.~.36 Assemble the s.-plin, train. Check aU ~und .lass joints to see that 
they are securely seated. All cl.-ps should be tiaht. 

~.~.37 Connect the s.-ple case to the s.-plin' ~ usin, the neo~rene sampl~ 
line. 

4.4.58 Plu. the probe heater into the rheostat control. Set the rheostat so a 
probe te8perature of 2S00F is obtained. Use the rrtPhs in tieure 3 to deterwdne the 
proper rheostat settin•• 

~.~.3g Position the probe over the point source so that any vater droplets beina 
blown throup the llist elia1Dators will not be s.-pled. 

4.4.40 Record the dry ,as ..ter readin, and start tt-e while startin, the 
samplin, vu-P. Adjust the s.-plin. rate to 0.60 + 0.05 tt3/lIin.· if necessary.
Record all the 1Dfo~tiOQ requested on the field-s.-plin. data fora. 

4~4.41 Deterwine the avera,e stack velocity usin, the vane ane.o.eter. Measure 
the velocity on a 4 X 4 arid in the s... horizontal plane as the probe nozzle. 

~.~.42 Allow the s.-pler to run 4.5-5.0 hours unattended. Periodically cheek 
the supler and the potline operational status. 

4.4.43 letore stoppin, the •.-plin. pu.p, check the sup1in, rate usin, a 
stopwatch. Record all the data requested on the field s.-plin, data form. Deterwdne 
the avera,e stack velocity as done at the start of the testin. period. 

~.4.44 Stop the s.-plinl pump while recordin, the stoppin, tiae and the dry ,as 
.eter readin•• 
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4.4.45 Disassemble the sample eas.. Cover the ends of the sample probe. reseal 
the inlet/outlet of the first and fourth impinlers. and repla~e the filter assembly 
in the plastic bal~ 

4.4.46 Transport the sample ~ase to the laboratory for sample recovery. 

Sample Recovery 

4.4.47 Carefully disassemble the filt.r hold.r as~e.bly and place the filter 
in a plastic petri dish. Brush any particulat. aatter or filter fibers adherinl 
to the filter holder aastet onto the filt.r. 

4.4.48 ACETONE RINSE: Whil. the probe nozzle is plula.d. car.fully brush off 
any particulate adberina to the .xt.rnal ~fac. of the nozzle and probe. Discard 
this particulate. Rinse all s-.pl. exposed surfac.s with ac.tone. i •••• nozzle. 
prob., cyclone .liainator or cyclone flask, and front half of the filter holder 
ass_bly. Usinl a nylon brush and acetone, thorouahly clean all the surfaces until 
no visible -aterial remains. The acetone rinse should be placed in a alass con­
tainer. Use the aini.ua amount of acetone necessary to clean the surfaces veIl. 

4.4.49 WATER RINSE: Volu.etrically ..asure (to the nearest 1 al) the vater in 
the first three iapinlers and then place it in a polypropylene contain.r. With 
distilled vater, rinse the ~inaers, U-tube., and back halt of the filter hold.r •• 
three ti.... Place the rinsina' in the polypropylene bottle. Do not use acre than 

• 500 al of rinse vater. 

4.4.50 Reweiah (to the nearest 1 araa) the .ilica leI in the fourth iapinler. 
Place the silica lei in a dryinl oven set at 3500P for 2 hours. 111e reaenerated • 
silica ael should be a briiht blue. 

4.4.51 Record the appropriate data on the lab analysis foras and subait the 
filter. acetone rinse, and vater rin.e to the laboratory. Subait an acetone blank 
for each new batch of acetone that is used. 

4.4.52 Remove the silicone arease froa the (rOund alass joints usina 50\ NaOH 
solution and paper towels (Caution: wear plastic Iloves). Clean all alassvare vith 
an Alconox' solution and store it in the cabinet until next usaae occurs. 

4.6 Calculation. 

4.6.1 Dry aas VOlUM, ft3, corrected to stadard conditions (680 P • 29.92" Ha). 

Pbar + ( H: 13.6)v • V pa(std) a . std eqn. I 

Where: 

Va(std) • Voluae ~f aa. throuih dry aas ..ter (standard conditions), ft 3 

Va • Voluae of aa. throulh dry aa...ter (..ter conditions). ft 3 

T • Absolute t.-perature at standard conditions, 5280R 
St d 
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T. • Avera,e dry ,as .eter temperature, oR 

• laroaetric pressure at the orifice ..ter, in. H,Pbar 

H • Avera,e pressure drop across orifice .eter, in~ H, 

13.6 • Specific rravity of .ercury 

Pstd • AbsoLute pressure at standard conditions, 29.92" HI 

4.6.2 Volume of water vapor. 

Vv(std) • V 
eqn. 2 

Where: 

Vv(std) • Volu.e of water vapor in, the ,as s.-ple (std. conditions), ft3 

V • Total Yolu.. of liquid coUected in illpinlers and silica ,el, at .. 
• D.nsity of vater, 0.0022 lb/~ 

• 
• Molecular weilht of vat.r, 18 lb/lb-~le 

• Ideal ,as constant, 21.83 in. HI - ft3/1b-~1.-0R 

• Absolute t.~erature at standard conditions, S~80RTSt d 

• Absolute pressure at standard conditions, 29.92" HI Pst d 

4.6.3 Moisture content. 

• Vw(std) 
woB V.(std) + Vw(std) eqn. 3 

Where: 

B • Proportion by volu.e of vater vapor, diMnsioDless wo 

Vw(std) • V01u.. of vater in the las s.-pl. (std. conditions), ft! 

V • Volu.. of ,as s.-plethroulh the dry ,as aet.r (std. conditions), ft 3 
.(std) 

4.6.4 Stack vol~tric flow rate, dry basis (std. conditions), ft3/ain. 

Vsd • Vs (1 - Bwo) eqn. 4 
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Where: 

Stack volumetric flow rate. dry basis (std. conditions). ft 3/min.VSd • 

V • Stack voluaetric flow rate (std. conditions). ft3/min•• as determined s 
by Method S-2 "Avenae Velocity in a Duct (Pitot Method)" or Method 
S-3 "Averaae Velocity Measurement (Vane AnelllQmeter)." 

B • Proporti~n by volume of water vapor. dimensionless wo 

4.6.5	 Concentration of fluoride (or particulate) in stack aas (std. conditions).
dry basis, a,/a3• 

Cs • 
eqn. S 

Where: 

• Concentration of fluoride (or particulate) in stack ,as (std.
conditions), dry basis, .,/.3 

• Total weiiht of fluoride (or particulate) in s.-ple, aa .. 
V.(std) • Voluae of ,as sample throu,h the dry ,as aeter (std. conditions), ft 3• 

4.6.6	 Mass emission rate of fluoride (or particulate), lbs/day 

It NQ • Cs 

Where: 

Q • Mass eaission rate of fluoride (or particulate), lbs/day 

Cs • Concentrations of fluoride (or particulate) in stack ,as (std. condi­
tions), dry basis, ../a3 

Vsd • Stack voluaatric flow rate, dry basis, (std. conditions, ft3/ain. 

I • DiaeDsional proportionality constant, _ 

I." I	 10-
5 

•
.
lb - lIin/ft3 - .. -: day 

N • Number of fana 1D operation on the dry scrubber at the tiae of the test. 

4.6.7 The result. fro. Part 6 above represents the ...s eais.ion rate in lbs/day 
froa a sinlle eai.sion point within a dry or wet scrubber sylte.. It has been deter­
mined that the eai.sion rate fro. each e.is.ion point within a scrubber syste. that 
was not specifically te.ted i. reflected by the leoaetric aean of the test results. 
Therefore, the ,eo..tric ..an of the test results for each scrubber syste. on a pot­
line .ust be deterained, and thil averale is applied to the formula in COMAR 26.11.06 
07C(2). 
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4.7 

4.7.1 

4.7.2 

4.7.3 

4.7.4 

• 

Reterences. 

Federal Reqister, Vol. 3, No. 206, October 23, 1974, pp. 
37730-37736. 

Rom, Jerome, J., "Maintenance, Calibration, and Operation 
ot Isokinetic Source Samplinq Equipment," Environmental 
Protection Agency, Air Pollution Control Off ice 
Publication No. APTD-0576. 

EPA-650.4-74-005d "Guidelines for Development of a 
Quality Assurance Proqram: Volume IV - Determination of 
Particulate Emissions from Stationary Sources." 

Brenchley, Turley, and Yarmac, Industrial Source 
Sampling, Ann Arbor Science: Ann Arbor, Michigan, 1974 . 
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EMISSION SAMPUNG ANAlYTICAL DATA 

Test I.O. S Date Received A Results to: 

Test Date S Date Reported A S 

Moisture Technician S
 

Impinqer Volume Silica Gel
 

finish S f. S
 
start S ml s. S
 
net S ml n. S q
 

Filter Technician
 

ldentification ~~S __
 

Fluor ide, A mq
.....IJ'- ­

Technic ian, .u.... __ 

• 
Probe
 

S
ldentification, ~ _ 

Fluoride ~~A mq
 

lmpingers Technician. A __
~ 

~ldentification S _ Sample to be saved:S 0 yes o no 

Fluoride. A mq.....IJ'- ­

Totals
 

Total particulate A
 

Particulate fluoride A
 

Gaseous fluoride A
 

Total fluoride A
 

S =filled iD by ...pler.
 

A = filled iD by aDaly.t.
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DRY SCRUBBER EMISSIONS TEST FIELD DATA
 
Location _ Filt.r , _ 

Run # _ Imp. Vol.. :5 1 11: _ 

Oat.' I...1­ I.....J.'---­ _ S i1. 0.1.: 5 1 11:, _ 

T.chnician. _ Bar. Pr••• : s 1 E _ 

Sampl.. Box # _ Amb. T.mp.: S 1 E _ 

M.t.r Box # 

M.t.r box .H' 
Nomograph # 

_ 

_ 
_ 

Probe # 

Cpl_-­
Nozzle # 

l.nqth ft. 

---------------­
diam. in. 

R.f.r.nc••P 

A••um.cl \H 
20 

_ 

_ 
Stat. Pr.... 
Fan. Oper. S I E 

"H20 
_ 

L.ak ch.ck: Calibration check:. 

_________,CFM , "H9 ____________CFM@.H@ 

• 

II~'=
~~[~~\\;~~~:\\:0GtI~;;\~::(ji:~ifi~ft1~j#~~~~\~i - .;;;~~~];: •..•••. 
:1~~li·;;j~I;: :~~.;l~;i ·dt~I9J.)" 

• 

• 
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DRY SCRUBBER EMISSIONS TEST OPERATING DATA 

Test # _ Date _ Observer _ 

_ .::td.:i1i'x'Qi.t"::::bijjli~':lf••t' \ ··/B,qb;;;ii~~~.~d «%)\ 
1 1 7 Fresh 

2 2 8 Recycle 

3 3 9 

4 4 10 

5 5 11 

6 6 12 

0 • 

., 

section 

section 

section 

anode change 

anode change 

anod. change 

anode change 

Comment.: (baghou.e .aintenance being performed, f.eder proble•• , etc.) 
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EMISSIONS CALCULATIONS· DRY SCRUBBER 

Test I.O. Test Date Result. By 

Technician. Report Date Checked By 

I. INPUT DATA 

l. Barometric pre.sure "Hg 
2. Average ..H "Hg 
J. Stack .tatic pre••ure "Hg 
4. Heter pre••ure 

a. for HP-65 program (1&2) "Hg 

b. for TI-59 program (2 ) "Hg 

5. Stack pre••ure (1&3) "Hg 
6. Dry ga. meter calibration factor (Y) 
7. Ga. Volume .ampled, total ft' 
8. Water volume collected, total ml 

9. Keter temperature OF .. 
• 

oR 

10. Stack temperature of 

rr. Stack area ft l 

12. Pitote coefficient - Cp 

13. NWllber of fan. running 

II. OUTPUT DATA 

1- Sample volume, STP ft' 

2. , H2O 

3. ACFK 

4. SCFK 

lb./Day lft9/f t ' lft9/m' 

Particulate 

Particulate fluoride 

Ga.eou. fluoride 

Total fluoride 
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ROOF MONITOR POINT SOURCE EMISSIONS TEST DATA
 
Run , _ Dltt _ OpentOrl _
 

Probe , _ L.ngth, _ Nozzl. , 0 ia.	 _ 

Sample
Filt.r	 , _ Box , _ Pump Unit '---:- _ 

Amb. T.mp. _ ·C ot Baro. Pr•••.	 -Hg inl.t/outl.t t ••t 

Start Finhh Oit/Avg/Total 

Silica g.l wt. (gram.) a) _ 

b) _ 

Imping.r ·'01., total (ml) a) _ 

b) _ 

Dry ga. m.t.r r.ading (tt J )
 

Start - Stop Tim.
 

Flow rat. (ctm)
 

Stack temp • ( ·C ·r)
 

•	 M.t.r inl.t t_p (·C ·r) 

Meter outlet temp (·C ·F) 

Vacuum (-Hg) 

________in potlin.	 _
Number ot .ourc•• running in te.t ••ction 

__________in potlin. _
Number ot pot. on line in te.t .ection 

Pot line activity in te.t .eetion I tapping anode change .ampling 

Potline act~ ity in te.t .eetion i tapping anode chang. .ampling 

Comm.nt.: 
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EMISSIONS CALCULATIONS· ROOF MONITOR POINT SOURCE
 

Test LO.	 Tsst Oats Results By 

Technician.	 Report Oate Checked By 

I. INPUT DA~A 

1. Barometric pre••ure	 -Hq 
2. Dry 9a. meter pre••ure	 -Hq 
3. Meter pre••ure 

a. for HP-6S proqram 11&2 )	 "Hq 
b. for TI-S9 proqram (2)	 -Hq 

4. Stack pre••ure (1)	 "Hq 

5. Ga. volume .ampled, actual	 ft' 
6. Water volume collected,	 total ml 
7. ACFM 

8. Meter temperature	 er .eR . 
9. Stack temperature	 e,

•	 eR 

10. Start tUne 

11. Stop time 

II.	 OUTPUT DATA
 

___________ft'
1. Sample volume, STP 

2. , H20 

3.	 scrM 

___________minute.4. Te.t lenqth 

lb./Day mq/ft' mq/m' 

Particulate 

Particulate fluoride 

Total fluoride 
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Xethod 1011
 
GASOLINE DISPENSING PACILITY
 

LEAK TEST PROCEDURE
 

1. Applicabili~r 

1.1 This test procedure is used to quantify the vapor tightness of any 
vapor recovery system installed at a gasoline dispensing facility (GDF). Leaks 
in a balance system may cause excessive vapor emissions. Leak. in a vacuum 
assist system may decrease the efficiency of the vapor collection or processing 
system. 

2. Principle 

2.1 The entire vapor recovery system is pressurized to ten (10) inches 
of water column and ~hen allowed to decay for five (5) minutes. The 
acceptability of the final pressure is based upon the vapor system volume or 
ullage space. 

3. Range 

3.1 The m~n~mum and maximum full-scale ranges of the pressure gauge are 
0-10 and 0-20 inches of water column, respec~ively. Maximum incremental 
graduations of the pressure gauge shall be one-tenth of an inch water column. 

4. Interferences 

4.1 On vacuum assist systems the processor must be isolated and the vapoi'· 
system capped. On a balance system the vent pipes must be capped or plugged. 
Any leakage at these points will show up as a system component leak. 

5. Apparatu. 

5.1 Nitrogen. U.e commercial grade nitrogen in a high pre.sure cylinder, 
equipped with a two-stage pres.ure regulator and a one psig pressure relief 
valve. 

5.2 Pressure Gauge or Water Manometer. Use a 0-10 inch water column 
pressure gauge, or water manometer, to measure the pressure decay in the vapor 
recovery system. The pres.ure gauge shall be readable to the nearest tenth of 
an inch (0.1) water column. 

5.3 Vent Cap Assembly. See Figure 30-1 for example. 

5.4 "T" Connector Assembly. See Figure 30-2 for example. 

5.5 Stopwatch. Use a stopwatch accurate to within 0.2 seconds. 

6. Pre-rest Procedures 

6.1 Dispensing shall not take place during the test. There shall have 
been no bulk drops into the storage tanks within the three hours prior to the 
test. 

6.2 Measure the gasoline gallonage in each underground storage tank. 
Determine the actual capacity of each storage tank. Calculate the ullage space 
for each tank by subtracting the gasoline gallonage pre.ent from the actual tank 
capacity. The minimum ullage during the test shall be 30 percent of the tank 
capacity or 500 gallons, whichever is greater. The vent pipes may be manifolded 
during the test to achieve the required ullage. 
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6.3 In.ur. th.t .11 Pha •• II couplers are equipped with. locking dust 
cap. Replace the manhole cover I al I lafety precaution. 

6.4 Di.conn.ct the dispen••r .nd of one vapor recovery hose and install 
the "T" conn.ctor •••embly (.ee Figur. 30-2). Connect the nitrogen ga••upply
(do not use .ir), .nd the pr.ssure gauge to "T" connector.­

6.4.1 For tho.e Ph.se II .y.tem. utilizing a remote vapor check 
valve, the "T" connector a••embly .h.ll be installed on the vapor riser side of 
the check valve unle•• the remote check valve i. di.abled by removing the poppet 
on the fuel .ide. 

6.5 In.t.ll the v.nt c.p a•••mbly(.) (.e. Figur. 30-1). For manifold.d 
sy.tem••11 .tor.g. tank. v.nt pipe••h.ll b. c.pped during the t ••t. 

6.6 If the .tor.g. tank v.nt pipe i. open, and •••ily ace•••ible, a 
modified ver.ion of the "T" connector m.y be in.t.lled .t the v.nt pipe (••e 
Figure 30-3). Thi. will allow the t ••t to b. conduct.d without .ny di.pen••r 
modific.tion.. Thi. i ••dv.ntag.ou••t cert.in f.ciliti•• u.ing co.xi.l Pha.e 
II system•• 

7. T••ting 

7.1 Open the nitrogen g•••upply valve, regulate the deliv.ry pre••ure 
to 5 p.ig, .nd pr•••uriz. the v.por .y.tem (or .ub.y.t.m for individu.l v.por 
return lin••y.t.m.) to or .lightly above 10 inch•• H20 initial pr•••ur.. It i. 
critic.l to m.int.in the nitrog.n flow until both flow .nd pr•••ur••t.biliz., 
indicating t.mperatur••nd vapor pr•••ur••t.biliz.tion in the t.nk.. Ch.ck the. 
vent cap ••••mbly(.) .nd "T" conn.ctor •••embly u.ing l ••k det.cting .olution to 
verify th.t the t ••t .quipment i. l ••k tight. 

7.2 Clo•• the nitrog.n .upply v.lv. and .t.rt the .topwatch when the 
pressure d.cr••••• to the initi.l .t.rting pres.ur. of 10 inch•• of w.t.r column. 

7.3 Aft.r ••ch minute r.cord the .y.tem pr•••ur.. At~.r five minute., 
record the fin.l .y.tem pr•••ur.. S•• Tabl. 30-1 to d.t.rmin. th••cc.ptability 
of the fin.l .y.t.m pr•••ur. re.ult•• 

7.4 If the .y.tem f.il.d to m••t the crit.ri••et forth in Table I 
repressurize the .y.tem .nd ch.ck .11 acce••ibl. v.por conn.ction. u.ing l ••k 
detector .olution or • combu.tibl. g•• d.t.ctor. If v.por l ••k. in the .y.t.m 
are encount.r.d, r.p.ir or r.pl.c. the defective compon.nt .nd repe.t the t ••t. 

7.5 C.r.fully r.mov. the v.nt c.p a •••mbly (.) • Allow .ny rem.ining 
pressure to b. reli.v.d through vent pipes(s). K••p .11 pot.nti.l ignition 
source. away from the vent pipe(.). 

7.6 Aft.r the pr•••ur. i. r.li.v.d, r.mov. the "T" ccnneceor •••embly .nd 
reconn.ct the v.por r.cov.ry ho... If the fu.l poppet w•• r.mov.d from. remote 
vapor ch.ck v.lv. to conduct the t ••t, c.refully repl.ce the poppet and r.connect 
the vapor ho.e. 

7.7 If the v.por r.covery .y.tem utilize. individu.l v.por lin•• , r.pe.t 
the le.k t ••t for ••ch of the oth.r g••olin. grad... Avoid le.ving .ny vapor 
return lin. open longer th.n i. n.c••••ry to in.tall or r.mov. the "T" conn.ctor 
assembly. 

8. Reporting 

8.1 Th. c.lcul.t.d ull.g••nd .y.tem pr.s.ure. for ••ch five minute vapor 
recovery system te.t .h.ll be report.d a••hown in Figure 30-4. 
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TABLE 30-1
 

GASOLINE DISPENSING FACIlITY
 
LEAK RATE CRITERIA
 

INITIAL PRESSURE -10 INCHES WATER COLUMN
 

ULLAGE SPACE 
.(GALLONS} 

500 
600 
700 
800 
900 

1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
7,500 

10,000 
15,000 
30,000 

MINIMUM PRESSURE 
AFTER FIVE MINUTES 

.(Inches of Water} 

3.7 
4.5 
5.2 
5.8 
6.2 ..6.5 
7.6 
8.2 
8.5 
8.7 
8.9 
9.1 
9.2 
9.3 
9.5 
9.6 
9.7 
9.8 

Use linear Interpolation for intermediate values of ullage space.
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IFIGURE 30 .. 1 I
 
1 VENT CAP ASSEMBLY 1
 

PLUG 

HOSE CLAMPS 

HOSE 

VENT PIPE 
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IIFIGURE 30 211
 

"'Til CONNECTOR I 
. ASSEMBLY 

FROM NITROGEN SUPPLY
 
REGULATED TO II PSIG ~ PRESSURE GAUGE
 

" 0-10- HaO 

3/4- X 1/2- X 3/4- ---' "'-__ 3/4- GALVANIZED 
GALVANIZED OR BRASS -T- OR BRASS NIPPLE 

_~) TO SWIVEL 

.. ~~ 

I_jTO RISER .(0-._1 
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[kIGURE 30 - 3 11 

~--_ ..,'--------..
ALTERNATIVE VENT CAP
 

ASSEMBLY
 

PRESSURE GAUGE
 
o - 10· HaO
 

l~ 

FROM Na SUPPLY 
AT 5 PSIG 

-.PLUG 

HOSE CLAMPS 

HOSE ) 

( VENT PIPE 
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T.ss DeS.: __ 

FIGURE 30-4 
Tut TImes 

R\.n A 

SUMMARY OF 
R\.n 8 
R\.n C 

SOURCE TEST RESULTS 

SOURCE INFORMATION FACILITY PARAMETERS
 

Name and Address rum Representative and Title PHASE II SYSTEM TYPE 
(Check One) 

Belance 

Permit Conditions 
Pbone No. 
Soun:e: 

Vlpor Recovery System 
Plant No. Permit No. 
Operates hr/day .t: days/yr 

HUt 
Red Jeeket 
HUltecb 
Healy 
Manifolded? (Y or N) 

Operating Parameters 
I!nLt. Gillons Ptgent 

1 
2 
3 

Applicable Requlations: VB RecollUllended: 

Source Test Results and COllUllenta: 
1 2 3 

Tank #: 

Product Grade: 

Actual Tank Capacity, gallons 

Gasoline Volume, gallons 

Ullage, gallons 

Initial Pressure, inches HzO 

Pressure After 1 Minute, inches HzO 

Pressure After 2 Minutes, inches HZO 

Pressure After 3 Minutes, inches HzO 

Pressure After 4 Minutes, inches HzO 

Final Pressure After 5 Minutes, inches HzO 

HO COMMERCIAL USE OF THESE RESULTS IS AUTHORIZED
 

Test Conducted by Test C~ny DIU of Test 
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Method 1012
 
GASOLINB DISPBNSING PACILITY
 

DYNAMIC BACK PRBSSURB
 

1. Applicability 

1.1 This procedure is used to quantify the dynamic back pressure in the 
vapor path leading from the dispensing nozzle to the underground tank, 
inclusively. It is applicable in all cases where vapor balance or Hirt vacuum 
assist Phase II systems are utilized. 

2. Principle 

2.1 The dynamic back pressure during refueling is simulated by passing 
nitrogen through the Phase II recovery system at a constant rate. The resultant 
dynamic back pressure is measured using a pressure gauge. Alternate Methods 1 
and 2 are also included for those Phase II systems which utilize a remote vapor 
check valve. 

3. Range 

3.1 The minimum and maximum dynamic back pressures that can be measured 
are dependent upon available pressure gauges. Recommended gauge ranges are 0-.5 
inches H20 and 0-2 inch.s H~O for Alternate Methods 1 and 3. Recommended ranges
for Alternate Method 2 are 0-.50 inches H20 and 0-1 inch H20. ..
4. Interferences 

4.1 Any leaks in the nozzle vapor path, vapor hose, or underground vapor 
return piping will result in erroneously low dynamic back pressure measurements. 

5. Apparatus 

5.1 Nitrogen High Pressure Cylinder with Pre.sure Regulator. Use a high 
pressure nitrogen cylinder capable of maintaining a pressure of 2000 psig and 
equipped with a compatible two-stage pressure regulator. 

5.2 Rotameter. Use a calibrated rotameter capable of accurately 
measuring nitrogen flowrates of 20, 60, and 100 CFH and equipped with a control 
valve. 

5.3 Pressure gauges. Use two Magnehelic differential pressure gauges, 
or equivalent, with appropriate ranges, and equipped with toggle valves connected 
to the high pressure inlets. 

5.4 Automobile fill pipe. Use a fill neck known to be compatible with 
all vapor recovery nozzles and equipped with a pressure tap. 

5.5 Nitrogen. Use a commercial grade nitrogen. 

5.6 Hand Pump. Use a gasoline compatible hand pump to drain condensate 
pots. 

6. Pre-Test Procedures 

6.1 For those Phase II systems which do not utilize a remote vapor check 
valve, assemble the apparatus as shown in r19ure 27-1, ensuring that the riser 
shut-off valve on the test equipment is closed. If a Hlrt Phase II system is 
used, the vacuum producing device should be turned off during this test. 
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6.2 The test equipment must be leak-checked pr :>r to use. Plug the 
nozzle end of the auto fill pipe, open the nitrogen c~ ;.i.naer ana the tog9 1e 
valves on the magnehelic gauges. Adjust the flow meter control valve until a 
pressure of 50 percent of full scale is indicated on the high range pressure 
gauge. close the nitrogen cylinder valve and toggle valves. A pressure decay
of 0.2 inches H20 , in five minutes, is considered acceptable. 

6.3 Perform an initial visual examination for vapor leaks at the nozzle 
and hose of the Phase II system to be tested. 

6.4 Disconnect and drain the vapor hose for all dispensers to be tested. 
Pour two (2) gallons of gasoline into each vapor return riser. Reconnect vapor 
hose. Allow fifteen (15) minutes for liquid in the vapor return piping to drain. 
For Phase II systems which do not employ a remote vapor check valve, the 2 
gallons of gasoline may be introduced through the vapor passage in the nozzle. 

6.5 Completely drain all gasoline from the spout and bellows. 

6.6 Por tbose vapor piping configurations which utilize a condensate pot,
drain the pot prior to testing. 

6.7 For Alternate Methods 1, 2, and 3 the Phase I vapor poppet shall be 
propped open in such a manner that the valve is not damaged. 

7. Testing 

7.1 Alternate Method 1. Phase II systems which do Dot utilize a remote 
vapor check valve may be tested using the following methodology. Insert th. 
nozzle into the fill pipe of the pressure drop test unit, ensuring that a tight 
seal at the fillpipe/nozzle interface is achieved. Insure that the riser shut­
off valve on the test equipment is clo.ed. 

7.2 Close both toggle	 valves and connect the nitrogen supply. 

7.3 Open the nitrogen supply, set the delivery pressure to 10 psig, and 
use the flowmeter control valve to adjust the flowrate to 20 CPH. 

7.4 Open the toggle valve on the 0-.5 inches H~O gauge. If the pressure 
is greater than 0.5 inches close this valve ana use the 0-2 inchesH20,	 H20 gauge. 

7.5 A pulsating gauge needle indicates nitrogen passing through a liquid 
obstruction in the vapor return system. If this occurs, close the flowmeter 
control valve, disengage the nozzle and redrain the nozzle and hose assembly. 
Re-engage the nozzle, open the flowmeter control valve and repeat the test. 

7.6 Repeat Sections 7.3 through 7.5 for nitrogen flowrates of 60 and 100 
CFH. 

7.7 The following information should be recorded on the field data sheet 
shown	 in Figure 27-2: 

Pump Number and Product Grade 
Nozzle make and model 
Nitrogen flowrate, CFH 
Dynamic back pressure, inches 

7.8 Close and replace	 the dust cover on the phase I poppet. 

7.9 Alternate Method 2. Phase II systems which utilize a remote vapor 
check valve may be tested using the following methodology. 

7.9.1 Disconnect the vapor recovery hose from the remote vapor 
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valve. Test the nozzle/hose assembly pursuant to Sections 7.1 through 7.8 and 
record the results. 

7.9.2 Disconnect the vapor check valve from the riser and connect 
a compatible pipe fitting to the riser as shown in Figure.27-1. 

7.9.3 Plug the nozzle end of the fill pipe on the pressure drop test 
unit and open the riser shut-off valve on the test equipment. 

7.9.4 Repeat Sections 7.2 through 7.8. In addition to the 
information required in Section 7.7, record the make and model of the remote 
vapor check valve. 

7.9.5 Record on the field data sheet the pressure drop across the 
remote vapor check valve. This data is available from the manufacturer. 

7.9.6 Add the dynamic back pressures, for each nitrogen flowrate, 
obtained from Sections 7.9.1, 7.9.4, and 7.9.5. 

7.10 Alternate Method 3. Phase II balance and Hirt systems which use 
those models of remote vapor check valves which can be disabled by removing the 
poppet on the fuel side may be tested using the following methodology. The Emco­
Wheaton A-228 remote vapor check valve ClppO\ be tested using this method. 

7.10.1 Carefully open the fuel side of the remote vapor check valve 
and remove the fuel poppet. Carefully replace the threaded plug on the fuel side 
of the valve. -.

7.10.2 Test the Phase II system pursuant to Sections 7.1 through 
7.8, recording the data on the field data sheet shown in Figure 27-2. 

7.10.3 Carefully reassemble the remote vapor check valve by removing 
the plug on the fuel side and reinserting the fuel poppet. Replace the threaded 
fuel plug. 

8. Reporting 

8.1 Results from Alternate Methods 1 or 3 shall be reported as shown in 
Figure 27~2. Results from Alternate Method 2 shall be reported as shown in 
Figure 27-3. The maximum allowable system dynamic back pressures, with the dry
brakes open, are as followss 

DYliAlCIC BACIt PUSSORB, 
INCUS I~ 

20 • • 0.15 
60 • • 0.45 

100 • • 0.95 
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Figure 27 - 1 N 

PRESSURE :DROP TEST UNIT )
~ 
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Fill PIPe~ 
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Shut-Off Valve 
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FIGURE 27-2 
SUMMARY OF 

SOURCE TEST RESULTS 

C~ny Heme and Address Testing C~ny H_ and Address 

Pump # 
Gasoline 
Grade 

Nozzle Mfg. &
 
Model Number
 

Dynamic Back Pre••ur., 
INS. w. C. 

20 CFH 60 CFH 100 CFH Comment. 

j. 

Test Conducted Iy Date 
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City _eoapany Maa. Addr••• Phon. _ 

T••t Dat. T••t eoapany Addr••• City _ 

pp 

PIGuaB 27-3
 
SUHMARY OP souaeB TBST RBSULTS
 

PUMP # 
GAS 

GRADE 
NOZZLE 
MODEL 

NITROGEN 
FLOW, CFH 

VAPOR VALVE 
MODEL 

DYNAMIC BACK PRESSURE, INCHES OF WATER COLUMN 

NOZZLE/HOSE RISER TO VAPOR TOTAL A P, 
ASSEMBLE U.G. TANK VALVE IN H.,O 

""'-"lement 
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Appendix A
 

List of EPA Approved Test Methods
 
Found in 40 CFR
 

The following listed test methods are all found in the Code of Federal 

Regulations, 40 CFR Part 60, Appendix A. They are listed here for the 

convenience of those sources and testing contractors who are required to 

demonstrate compliance through an appropriate test. Although the Department may 

provide gUidance on the type of test to be performed in any demonstration of 

compliance, any significant deviation from the procedures in the CFR must be 

approved by the Department and by EPA before the test is performed. 

Method 

1	 sample and velocity traverses for
 
stationary sourCeS
 

lA	 sample and velocity traverses for 
stationary sources with small stacks 
or ducts 

2	 Determination of stack gas velocity
 
and volumetric flow rate (Type S
 
pitot tube)
 

2A	 Direct measurement of gas volume
 
through pipes and small ducts
 

28	 Determination of exhaust gas volume flow
 
rate from gasoline vapor incinerators
 

2C	 Determination of stack gas velocity and
 
volumetric flow rate in small staCks or
 
ducts (standard pitot tube)
 

20	 Measurement of gas volumetric flow
 
rate. in small pipes and duct.
 

3	 Ga. analy.i. for carbon dioxide, oxygen,
 
exc••• air, and dry molecular weight
 

3A	 Determination of oxygen and carbon dioxide
 
concentrations in emi.sions from stationary
 
.ource. (in.trumental analyzer procedure)
 

4	 Determination of moisture contentin stack
 
ga.e.
 

5	 Determination of particulate emission.
 
from stationary source.
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Appendix A (continued) 

Method 

SA	 Determination of particulate emissions from
 
the asphalt processing and asphalt roofing
 
industry
 

58	 Determination of nonsulfuric acid particulate
 
matter from stationary sources
 

5C	 [Reserved] 

so	 Determination of particulate emissions from
 
positive pressure fabric filters
 

sE	 Determination of particulate emissions from
 
the wool fiberglass insulation manufacturing
 
industry
 

SF	 Determination of nonsulfate particulate matter
 
from stationary sources
 

sG	 Determination of particulate emissions from
 
wood heaters from a dilution tunnel sampling
 
location
 

sH	 Determination of particulate emissions from
 
wood heaters from a stack location
 

6	 Determination of sulfur dioxide emissions
 
from stationary sources
 

6A	 Determination of sulfur dioxide, moisture,
 
and carbon dioxide emissions from fossil
 
fuel combustion sources
 

68	 Determination of sulfur dioxide and
 
carbon dioxide daily average emissions
 
from fossil fuel combustion sources
 

6C	 Determination of sulfur dioxide emissions
 
from stationary sources (Instrumental
 
Analyzer Procedure)
 

7	 Determination of nitrogen oxide emissions
 
frOR stationary sources
 

7A	 Determination of nitrogen oxide emissions
 
from stationary sources-ion chromatographic
 
methocl
 

78	 Determination of nitrogen oxide emissions from 
stationary sources (ultraviolet spectrophqtometry) 

7C	 Determination of nitrogen oxide emissions from
 
stationary sources-alkaline-permanganate/
 
colorimetric method
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7D 

7E 

8 

9 

A1t 1 

10 

lOA 

lOB 

11 

12 

13A 

13B 

14 

15 

15A 

16 

l6A 

169 

Appendix A (continued) 

Determination of nitrogen oxide emissions 
from stationary sources-alkaline-permanganate/ion
chromatographic method 

Determination of nitrogen oxides emissions from 
Stationary Sources (instrumental analyzer procedure) 

Determination of sulfuric acid mist and sulfur 
dioxide emissions from stationary sources 

Visual determination of the opacity of emissions 
from stationary sources 

Determination of the opacity of emissions from 
stationary sources remotely by lidar 

Determination of carbon monoxide emissions from 
stationary sources 

Determination of carbon monoxide emissions in 
certifying continuous emission monitoring systemB 
at petroleum refineries 

Determination of carbon monoxide emis.ion. from 
stationary sources 

Determination of hydrogen sulfide content of fuel 
gas streams in petroleum refineries 

Determination of inorganic lead emission. from 
stationary sources 

Determination of total fluoride emissions from 
stationary sources-SPADNS zirconium lake method 

Determination of total fluoride emission. from 
stationary sources-specific ion electrode method 

Determination of fluoride emission. from potroom 
roof monitors for primary aluminum plants 

Determination of hydrogen sulfide, carbonyl sulfide, 
and ,carbon disulfide emissions from stationary sources 

Determination of total reduced sulfur emission. from 
sulfur recovery plants in petroleum refineries 

Semicontinuous determination of sulfur emis.ions 
from stationary sources 

Determination of total reduced sulfur emissions 
from stationary sourc.s (impinger technique) 

Determination of total reduced sulfur emi.sion. 
from stationary sources 
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Appendix A (continued) 

Method 

17	 Determination of particulate emissions from
 
stationary sources (instack filtration method)
 

18	 Measurement of gaseous organic compound emissions 
by gas chromatography 

19	 Determination of sulfur dioxide removal efficiency
and particulate, sulfur dioxide and nitrogen 
oxides emission rates 

20	 Determination of nitrogen oxides, sulfur dioxide, 
and diluent emissions from stationary gas turbines 

21	 Determination of volatile organic compound leaks 

22	 Visual determination of fugitive emissions from
 
material sources and smoke emissions from flares
 

23	 [Reserved) 

24	 Determination of volatile matter content, water
 
content, density, volume solids, and weight
 
solids of surface coatings
 

24A	 Determination of volatile matter content and
 
density of printing inks and related coatings
 

25	 Determination of total gaseous nonmethane
 
organic emis.ions as carbon
 

25A	 Determination of total ga.eous organic
 
concentration u.ing a flame ionization
 
analyzer
 

258	 Determination of total gaseous organic
 
concentration using a nondispersive
 
infrared analyzer
 

27	 Determination of vapor tightne•• of ga.oline
 
delivery tank u.ing pre.sure-vacuum te.t
 

28	 Certification and auditing of wood heaters 

28A	 Mea8urement of air to fuel ratio and minimum
 
achievable burn rates for wood fired appliance.
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APPENDIX B
 
COMAR CITATIONS TO THIS TECHNICAL MEMORANDUM
 

The following Air Quality regulations require the use of test 
methods or equipment specifications contained in this document: 

COMAR 26.11.01 General Administrative Provisions
 
Regulation .01 Definitions
 
Regulation .04 Testing and Monitoring
 

COMAR 26.11.04 State Ambient Air Quality Standards
 
Regulation .01 Fluorides
 

COMAR 26.11.06 General Emission Standards, Prohibitions, and 
Restrictions 

Regulation .07 Control of Sources of Fluorides Emissions 

COMAR 26.11.08	 Control of Incinerators 
Regulation .07	 Requirements for Municipal waste· 

Combustors with a Burning Capacity 
Greater Than 50 Tons Per Day 

COMAR 26.11.10 Control of Iron and Steel Production 
Installations 

Regulation .07 Test and Observation Procedures 

COMAR 26.11.13	 Control of Gasoline and Volatile organic 
compound Storage and Handling 

Regulation .04 Loading Operations 
Regulation .05 Gasoline Leaks from Tank Trucks 

COMAR 26.11.14 Control of Kraft PUlp Mill TRS Emissions 
Regulation .05 Monitoring and Reporting Requirements 

COMAR 26.11.19 Volatile Organic compounds from Specific 
Processes 

Regulation .02 Applicability, Determining of Compliance, 
Reporting, and General Requirements 

Regulation .09 Volatile organic Compound Metal Cleaning 
Regulations .12 Dry Cleaning Installations 
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COMAR 26.11.01.04C 

Title Technical Memorandum 91-01 "Test Methods 
and Equipment Specifications for 
Stationary Sources" (January, 1991) 

Adopted Supplement No. =1	 __ 

TO:	 STATE DEPOSITORIES 

The agency which incorporated by reference the document titled 
above has determined that it will be sUbject to frequent 
supplementation. To facilitate supplementation, the permanent 
document will be transferred from its present black Accopress 
binder to a navy blue three-ring binder. 

In addition, Supplement 1 to this document, which has previously 
been sent to you in a black Accopress binder, has been adopted and 
is now ready for insertion in the permanent document binder. 
Please follow these instructions carefully. 

Instructions: 

1.	 Locate the permanent black Accopress binder having the COMAR 
number and document title appearing above. 

2.	 Find enclosed a navy blue three-ring binder with the same 
COMAR number and document title. \, 

3.	 Remove the entire contents of the black Accopress binder and 
insert the document pages in precisely the same order into the 
navy blue three-ring binder. Discard the empty black 
Accopress binder. 

4.	 Locate a separate black Accopress binder bearing the same 
COMAR number and document name, and bearing the phrase 
"Proposed and Emergency Supplements" directly above the 
document name. Now follow carefully the "Remove/ Insert" 
instructions appearing below. 

5.	 Remove from the permanent navy blue three-ring binder the 
obsolete pages listed under the "Remove Pages" column, and 
insert into the permanent navy blue three-ring binder the new 
or replacement pages listed under the "Insert Pages" column. 
Each of these pages, except new pages UG1 and UG2, has 
"Supplement 1" at the lower right hand corner. Obsolete pages 
removed from the permanent navy blue three-ring binder may be 
retained in a separate place for legal research, or discarded. 

(Continued on next page) 



ALL PAGES ARE INCLUSIVE 

Remove Pages	 Insert Pages 

Title page-January 1991	 Title page wi Sup. 1 
UG1--UG2 

Table of Contents i--ii
 
3--4 3--4
 
93--98 93--114
 

A1--A4 
B1--B2 

6.	 File this instruction sheet in the permanent navy blue three­
ring binder behind the tab labeled "Instruction Sheet." 

7.	 You will be sent further instructions about upcoming 
supplements when later action affects this document. 

INQUIRIES TO:	 Dorothy M. Guy 
AHA Regulations Coordinator 
Air Management Administration 
2500 Broening Highway 
Baltimore, MD 21224 
(410) 631-3240 



COMAR	 26.11.01.04C 

Title	 Technical Memorandum 91-01 "Test Methods 
and Equipment Specifications for 
Stationary Sources" (January. 1991) 

Adopted Supplement No.	 _~2 

TO:	 STATE DEPOSITORIES 

Supplement 2 to the document Technical Memorandum 91-01 "Test 
Methods and Equipment Specifications for stationary Sources" 
(January, 1991) has previously been sent to you in the proposed and 
Emergency Supplements (PES) binder. Supplement 2 has been adopted 
and is now ready for insertion in the permanent document binder. 
Please follow these instructions carefully. 

Instructions: 

1.	 Locate the permanent and PES binders having the COMAR number 
and document title appearing above. Locate Supplement 2 in 
the PES binder. 

2.	 Carefully follow the "Remove/Insert" instructions appearing 
below. Remove the obsolete pages listed under the column 
"Remove Pages" from the permanent binder. From the PES binder, 
insert the new or replacement pages listed under the column 
"Insert Pages" in the permanent binder. Each of these pages 

2 11has "Supplement at the lower right hand corner. The 
obsolete pages removed from the permanent binder may be 
retained in a separate place for legal research. 

ALL PAGES ARE INCLUSIVE 

Remove Pages	 Insert Pages 

Title page-January 1991 Title page v] new logo 
i--ii 

Table of Contents (i--ii) iii--iv 
c·.23--24 23--24 
93--98 93--98 

115--162 
B1--B2 B1--B2 

3.	 File this instruction sheet in the permanent binder behind the 
tab labeled "Instruction Sheet. II 

4.	 You will be sent further instructions about upcoming 
supplements when later action affects this chapter. 

INQUIRIES TO:	 Dorothy M. Guy, AHA RegUlations Coordinator 
Air Management Administration 
2500 Broening Highway 
Baltimore, MD 21224 
(410)	 631-3240 



COMAR 26.1 L01.04C 
Title: Technical Memorandum 91-01 "Test Methods and 

Equipment Specifications for Stationary Sources" 
(January. 1991) 

Proposed Supplement NO.3 

TO: STATE DEPOSITORIES
 

Instructions: Supplement 3 to the document Memorandum 91-01 "Test Methods and 
Equipment Specifications for Stationary Sources" (January, 1991) is being proposed for adoption. 
Supplement 3 includes the following pages (all pages are inclusive): 

Supplement History (pages i--ii) 
Table of Contents (pages iii -- iv) 
15 -- 18 
75 -- 86 
91 -- 92 

There is no page removal or insertion to do in the permanent document binder at this time. You 
will be sent further instructions when later action affects this proposed supplement. 

INQUIRIES TO:	 Deborah Rabin 
ARMA Regulations Coordinator 
Air and Radiation Management Administration 
2500 Broening Highway 
Baltimore, MD 21224 
(410) 631-3240 


