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USERS GUIDE TO
™ 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 Development and Promulgation of Air Quality
Regulations

A description of the process for promulgating Maryland
regulations can be found in the Preface to the 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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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.

Disclaimer

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: PA S Condensibles

Condensibles determined in the impingers of EPA Method S5 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 S0 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 any one 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 unless it is performed in accordance with an approved test protocol
(Appendix A) and it contains a description of the source operating conditions
during the test. 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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The sampling site desigmacted io7 am emissions test can aifacs --a qualizy

of the sample extrvaciad., Sit2 seleciion should be sizple at gew i=zszailazi
iZce zost scates requive insctallaction of an acceptable sampling site as a
condition for obtaining & comstTuction permit. Acceptability is gemerally
deterziaed with reference €3 the distance from the cearest upstresam ;nd'dowu-
stream disturbance to gas flow by an obscruction or change in directiom.

More sampling poizts are required for each tast the closer {t {s to a dissucz-

bance, as showan {2 Figure 1.

In addition to flow consideratisas, accessibilizy and safety ars i=porczac:.

Cleazacece for the prove and samplizg appazatus, availapilizy of electzizicy,

exposuse of persom=el and equijment 23 weather 3T excessive heat,
aof toxic 3v explosive gases, and other safetly faciovs Tust be consiiezed, Tha
foilowizg guitelines comstituste ainizum cTequizsmezss fov sale a
stacik samplizg sites.

Al Sampliaz ?avts

l. Porz Location - Tdeally, porcs should bDe located at leasss

el

(2]

At stack diameters downstrean of any Yeands, ialets, csnstsizcziszs,
abatement ejuijment, ot other Ilow distmybacces and ac least =0 stack
diametacs ypstTeam of the stack exit ot oth;: 13w discTehbances,  Howe
ever, the absoluta ainizm :chi:ameu:s are Tuo stack diaceters dowa-
stream and one-half stack diamacats upstream. Wheze these criteria

-a >

aTe DOt 2et, a stack exteasion 3ay be Tequired uzless the plant Teple-

sentative can demonscTate that =his cemedy is a0t feasidle. Iz sucx
a case, an alterzative porz location zust be approved dy e ALl

Managemeznt Admiaistracism.



Figure 1 Recamended No. of Traverse Points

Duct diameters upstream from flow disturbance (A)
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Duct diameters downstream from flow disturbance (B)
* for rectangular stack
Table 1-1
No. of Sanple Points Minimum Stack Diameter for Circular Stacks 2(In.)
] 14.9
12 22.7
16 30.3
20 40.0
24 47.6

210 sample points which represent equal areas of the stack cross section
such that no point lies within 1 inch of the stack wall.
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2. Forve Type - A samplisg ;0T snoyLld Se 4 stanzacs

ERRR=YSN g S

flanged pize 32 1 Llz2e inside &

-

azezer (IZ) wriin a dei33n o330t o1lzz.a

diametet. A easi.y-tedovable blizd flange should e pzsviied 3 3

C2e pozt whenr 2488 (o use. Povis lirger tham leizches 12 aTe zermissiiL:

and even desizable on lazge-diacater, doudble-valled staciks, wiizs zazsse

s{itaca use of louger pzoles. These jovts should also Se eguizzes <

a standavd !nduscTial flinge of the same ID as he jerT. Cate valves

should e {23talled culy whem umusual scack coadisions 33 t2e ;:esexzs
af hazacdous zatezials vequiszt such devices o izsuse safssy. A suize

able al:acz=active would %e a2 4" diamezes pijpe aijpie wis 2 2a23.

1. 7ott Zaszallation - Pacss should Be izassalled #liosh wuzn ine

-
® o was —

{atearicor stack wall., ?Pores should extend ouctsa=d ‘72 t=¢ exctacTi

9

stack vall co less than 2 iaches =20r 20rve chan 3 izches, ualess acsiie

ticual length is sequized for gata 7alve {23tallaitiss.

?92%s sheuls

Se {zscalled 1o lass thar 14 {n, gor 2o0re 248 § Zeet 1love

e ilzce

of the platfacm, 3Jorts should 2e¢ izstallad '7i:: respecs 22 W

e .izia-

tions of =he cleactance 20us, descTized lataz,

4, Numbar of Ports Requized « II me sum of e slack T plis

one port langsy (stack izside wall 12 end of jors sxisagiza) is

than ‘10 fee, =0 ports should Se i33talled on diametevs 0 JegTees

lass

apart. I[2 thg sum of the scack D plus cme pore lemged (s2ack i2sile

vall 20 ead of jore extensisn) is equal 29 or gruacar cham 1O fie:
fous ports should ke {astallad cu diamecacs 90 degrees apacs:.
3. Port Laading - The pore {asctallacicus should Ye cazadie 3i
suppor:iag Re following lsads:
a. Vewtical shear of 170 Zounds
b. Horizoutal stear 3? 0 ;oumds; aand
c. Radial ctemsioe of %0 jousds (along Itack ilazeaT.
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1. Size and ZIxtent of Platform - If two ports ace requized at
90 degrees, the wortk platform should serve that quarter of the stack
circumfecence between the ports and extend at least 3 feet bevond each
port. Minimum platform width is 3 feet. If four ports are vequired
at 90 degrees, the work platform should serve the eatire circumfereace
of the stack. Mioizum platform width is 4 feet unless the sum of the
stack ID plus ome port length (stack inside wall to end of port exzen-
siom) is less than 10 feet, in which case the minimum platform width
is 3 feecr.

2. Platform Access - Safe and easy access to the work platiom
should be provided via caged ladder, stairvay, or other suitable means.

3, Guazdrails, Ladderwells and Stairvells - A safe guardrail
should be provided om the platform. Angular racher than round rcail
members should be used if possible. Ladderwulls should be covereag at
the platiorm and any stairwell leading directly to the platform should
be equipped with a safety bar (or the equivalent) at the opeziag.

4, Platfora Loading - The work platform should be able ta
support at least three mea and 200 pounds of test equipment (at least
800 pounds total). If the stack exits through a building :ocf[ the
roof may suffice as the work platform, provided the minimum test site
tequirements are still met. In such cases, all other requicements
ate the same as for a remote stack.

5. Clearance 2one - A three~dimensional, obstruction-fcee
clearance zome should be provided around each port. The zone should
extead ! foot above the port, 2 feet below the port, and 1 feet o

either side of the port. The zone should extend outwazd Itom the
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extesior wall of he stack 5 a distacca of a: least sne sctack T2
Plas oce por: length (iaside wall 33 end of pors extazsice) alus

feet. The clearazce zonme is illusctzaced ia Filgure 2.

Powes Sucolv « Power sources shall be as fallows:

1. Platfora or Other Sample Site « Ome 1l5-volt, 20-amp, sizgle-

phase, 60 Hz AC circuit with a ground, Cuwe-receptacle weatherprsc?
outlet, Receptacles should accept standatrd, three-pIaamg, zTouaded,
household-Cype plugs, or else suitable adapters shall be psrovided.

Tahicle Aczes: and Packiag - ITxcept for situatioas iz whi
i SEE————— .

operations must be csuducied from a rooftsp or similar stoucsuvze,
stack sampliag is scmetimes coovdizated and comtrolled frsm a cavy:
van or trailerz, waich ls patked =ear :the base of the stack o7 =e
duc~tion of the sampliag peviod. Venicle access aad perkizg space
aust be provided, siace various umbilical, commuzicatices and eguip-
zent trTanspost liznes will be strung from the van or tTaliler %25 -e
szaclk placfsr= and will remaiz ia positiom duzizg the operazi:=zs,

Compliance wi=h Safery Standavds - Stack samplizg facilizias =uss

neet all applicable Occupatisonal Safecy abd dealsh Admizistraciza
(0SHA) :equicezents and must confsarm o amy other Televan: salscy
guidcliﬁcs.

Qovtiocnal Par=anent Moncrall Svstem - Scme plants ay wish to izsctall
& permanent =onmotail system to facilizace self-momitaziag, Pecscns
cousidesing such iasctallatiouns should be aware that compeszially
available test equipmenc varies iz siza and comiigusatiosn and will
2ot :ecessariiy operate cB a jper=acent 3IonoTail sysiseT as shcwm I

Tigure 3.
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(oursoLr :

um)%_\ 2
w. INLEISS ZATE VALVE MSTALLD

SALOC RIS 3* 1.9, (MIY¥) DIDUSTAZAL FLANCE CR NIPPLE
A 1 PORIS, 30° AAKT Y/DLAGTIR LISS Twan \ \  CAPPID AN NOT N 5L
10’ - PORT LDWGTY / \- .
o PORTS, 90° APART Y/DIAMETER VTR LO' + \ INSTALL CASZ VALTE 2P STACK ZONTADNS SANGZACUS
PORT LDNCTH / ‘ CASES OR CASZS OVEXL 0007 TNDER POSITITE
/ FRZSSURE..
c / STRNCTY RZOUTREMENTS
CUARD RAL 50 L3S, SIOL LoAD
. \ \ S0 L3S, RADLW TIMSICN LOAD
AT LEAST .5 STACK JLAMETTRS 1ELOV STACK , 100 L3S, VERTIZAL SAEAR LOAD

im-: 7” re. LS. T

U O

{
AT LIAST TWO STACK JLAMETIRS A8OVE LAST
CESTROCTION

VORK ARZA CIARANCE

R TLATT AN

de AD LIAST )' VDDE (&' WIDU POR STACTS WTTH
W' A AL LLI.) AND SAPALE OF
SUTPORIING 3 PEOPLE AXND 200 L3S. QF TIST
IQUTRANT

3. 3AFL SUARDRAZL ON PLATPORM JTTH ACITSS Y
SAFY LADDER TR STHER TTTAMLE MANS., T
a0} S USID, ADDER VLI MUST L
LOCATYD AT LZAST ' FROM PORTS

POWER SOCRCT

115V, 20A, SDCLE PuUASE, w0 2 o
LoD o ZLATTORY

Ce Y0 QBSTROTITTONS T2 BL TOTHUIN ' HORSZIOWTAL
LADIUS ON PLAZYORM SENEZATH PORTS



- COUPLIVNG

S PoRrrs
PO’ APLPART

~=h_

EXESOLT

ANVGLE

i

T _wrRE RIPE

UNISTRUT ~

. Cor #oeE 34 ‘.
?(/ v STHCK. /_z p‘“('_;s/-

I
| i
| 4-'
| o
2
BN
. )
. X
ﬁ | 51 Tux
Lp) Nw
| | Nox
lué
| N
y k :>r
[ | ” “ .
T e
& |
———-
| |
1
|3 “ora | Sress
AL NAPPLg
l T CAP
v : |
aise — 7

Kk
'\97'/—<W &L

/e

—_— —— — — = | ——

o B& DETERMINE?
N THE  EI/ELD

ELEVATION

NOT 70D SCALE



G. Zxcess or Dilution Air - In addition to the above regquiremen:s, cer=zain
processes (such as sulfur recovery units or unused ducts which vent
into the stack being tested) may require provisions for determining
the composition and flow rates of feedstock streams. This informatisn,
taken at the time of sampling, is needed to determine the amount of
excess or dilution air in the stack effluent,

H., Stack Extensions - Many times the maximum straight rumn of stack {s aot

sufficient to meet the agency requirements or the stack is lined and
ports cannot be cut into the stack. A simple solution applicabdle to
some smaller-diameter stacks is the use of a stack extensiom, Stack
extensions need not be permanent and can be made out of sheet metal
or plywood for testing purposes only.

I. Test Duration - A test consists of three sample runs cn three separvate

days. Any deviation must be requested in the test protscol and approved
by AMA.

J. Report Reguirements - If a test report is to be submitied to demcnstrate

compliance or to meet other requirements of the AMA, it 3ust contaia

the information contained in Appendix B.

III. RESPONSISILITIES T

A. Plant officials must assume respounsibility for:
1. Maintenance of constant process operation for duration of each
test.
2. Monitoring of Facility Operations (General Requirements),
a. Monitoring and recording the process parameters as specified
in the test program,
b, Collect process traw materials or fuel samples for subsequent
analysis,
c. Monitoring and recording the operation of contrsl equipmenc.
d. 1f an equipment malfunction or upset should occur, the

9



agency onerva: and tzs: team leader =ust be astiiied
{mmediately,
Providing udobstructed sample ports for acess ts the gas duc:s.
(See attached diagranms)
Providiag 110 volt, 20 amp. electzical supply ts sample site.
Provide access to sampling site and safe working conditions.
Prompt clearanca of persgnnel, vehicles and equipmeant through

plant security.

8. The Aiz Managment Admizistration representative is Tesponsidle oz

guidance hefore and duriag the tast, evaluatiom of samplizg pracedurvss,

and for takiag readiags of visible emissions duriag the tasts.

c. The stack testiag team (whethez the AMA or am ocutside contractor) serts

up :ﬁc sacpling equipment, perior=s prelimisary :measuremencs, csaducts

sample zuas, recovers collected samples, disassembles and temcves

equipment, and reports Tasults.

IV, AGREIMENT ON FACILT7: CPERATICN DURING THE TEST STRICD

Prior to actual sampliag, process and coatrol equipment parameters will

be agresd upon by the AMA and the company beiag tested. The following i3 a

typical list of important poiats,

A, Process

1)

2)

3)
&)

5)

Method of process weight or zats detemicatioan.

PTocess parTameters to be ponitored and rvecorded, aand their
acceptable limizs to document pTocess operatiom,

Raw naterial feed and/or fuel acceptable analyzed values.
Normal operating cycle ot procedures,

Portions of the operatizg cycle or procedute that will e

Tepreserted by each Tun.

10



C.

Contral Eauisment

6) Control equipment and effluent parameters to be monitored and
recorded, and their acceptable limits to document contrcal
equipment operatious,

7)  Normal operating cycle (cleaning, dust removal, etec.),

8) Notrmal maintencance schedule,

9) Maoner in which the control equipment will be operated during
test,

Starting the Test

The plant representative should be present when the test =eam starcs

preparations. The test team will umpack the test _equipment, check

for pos;ible damage, and assemble the sampling train. If an ageacy-
observer 1is present, he will give clcse attention to these inftial
operations, His monitoring of test procedures protects the interests
of both the agency and ;he operating facility, If testing is per-
formed improperly, the agency observer may require performance of
snother sample rum. Any additional sampling mecessitated by imprope:
sampling techniques should be performed at the expense of the test-~
ing team, As stated earlier, a stack test submitted to demonstri:e

compliance consists of three sample rums usually run on three separa:e

days.

11



STATZ QF MARYLAD
STACK TZIST PROTOCCL
APPENDIX A
1) Source {nfarmazion
i. Nace
5. Address

¢. Person to coctac®
d. Telephone

1) Testicg £im {aforzation
a. Naze
b. Address
¢. Person to coatacs
d. Telephone

3) Sampling {afor=ation
a. Pollutaants to be sampled
b, Number of sample points
c. Total tizme per sample

d. Number of sazples - at leas: J under the sacme pracess operating -arazeters
e, Escizazed concentration

£, Method vsed t3 estizate concentrazion

4) Sczack or duct {zformaticn
a. Approxizate tecperacure (OF)
5. Aporoxizate gas flow (aciz)
€. Appraxizacte percezt HZO

5). Date of last eguipment calidbration

a. Veloci:y measurizg equirmexs

5, Gas voluma =meterizg equirmens

c. Gas flow zate meterizg equipmez:

d. Gas tesperazuyre measuriag equirme=zt

e. Sazplizg train {aformacion
l. A schematic diagzaz 2f sample traiz
2. Type of capture z=edium to de used
J. Sacple tube type: glass, teflom, staisless steel, ec:,
4., Psobe cleaniag methoed and solvent(s) zo he used

6) Lab amalysis . T
A briel description of lab acalysis method ¢3 be used

7) Daca sheets
A sample of field data sheets to be used

8) Descripticn of cperations
A descziption of any operation, process or activizy that could ves: exhaus:
gases to the test stack. Iaclude descziption and feed rates of all =azevials
capable of produciag pollutant emissions used in each sepacate operation,

All taszizg shall bSe performed at maxioum rate capaci:zy as specilied hy the
equipment manufacturer or at the Taxizum rate actually %sed i{a the sour:s
operation, vhichaver i{s greater,

9) A schematic diagram showizg entice ducting and stack arrangezez:, Ismzlude all
processes OT operatioms vantiag o the stack or duct 13 De tested; posiii
sagpliag ports rTelative to nearsst upstiteam and dowms:iTeam gas Slow dizecticm
or duc: dizeasional chaznge, acd gas :lsanizg eguirmen:.

Include a diagrzam of stack at samgle porss showizng
points. With vectanmgular ducts, show division af duet i
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qu’ Designation: D 322 - 85
Designation: 23/83

Standard Test Method for

An Armencan Nanoral Standayg

Gasoline Diluent in Used Gasoline Engine Oils by Distiliation®

This standard is issued under the fixed designation D 322: the number immediately following the designation indicates the vear of

onpoal adopuoa of. 1n the case of revision. the year of last revision. A number 1a parentheses indicates the year of last reapproval, A
supercript epsilon (¢) indicates an editorial change since the last revision or reapproval.

Thes method was adopied as a joint ASTM-IP standard in 1964,

This standard has been approved for use by agencies of the Department of Defemse. Consut the DoD Index of Specifications and
Standards for the specific year of issue which has beem adopred by the Department of Deferae.

1. Scope

.1 This test method covers 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, oper-
ations, and equipment. This standard does not purport 1o
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine 1he applicability of regulatory limitations prior to use.
For specific precautionary statement, see 5.4,

2. Referenced Documents

2.1 ASTM Siandard:

D 235 Specification for Mineral Spirits (Petroleum Spirits)
Hydrocarbon Dry Cleaning Solvent?

3. Summary of Method

3.1 The sample. mixed with water. is placed in a glass still
provided with a reflux condenser discharging 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 collects at the top of the trap, and the
excess water runs back to the still where it is again vaporized,
carrying over an additional quantity of diluent. The boiling
is.continued until al) the diluent has been boiled out and
recovered in the trap, and the volume is recorded.

4. Significance and Use

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

! This tet method is under the jurisdiction of ASTM Comminee D-2 on
Petroleum Products and Lubricants and is the direct respoauibility of Subcom-
micee DO2.06 on Analysis of Lubricasts.

In the [P, this method is under the jurisdiction of the Standardiration
Comminee.

Current edition effective Oct. 25. 1985, Published December 1985. Originally
published as D 322 - 30. Last previous edition D 322 - 80*

¢ innual Book of ASTM Standards, Vol 05.01.
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S. Apparatus

S.1 Flask, round-bottom type as described in the Annex.

5.2 Condenser, Liebig straight-tube type, as descnibed in
the Annex.

5.3 Trap, constructed in accordance with the require-
ments in Figs. | and 2 and in the Annex.

5.4 Heater—Any suitable gas bumer or electric heater
may be used with the glass flask. (Warning—Hot exposed
surface. See Annex A2.l.)

6. Procedure

6.1 Mix the sample thoroughly, measure 25 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 water until only a negligible amount cf oil is left in the
cylinder. Add additional water to the flask to make a total of
approximately 500 mL of water. Fill the trap with cold water
and add | mL of ethanol to the water in the trap.

6.2 Assemble the apparatus as shown in Fig. [, so that the
tip of the condenser is directly over the indentation in the
trap.

6.3 Apply heat (Warning’ Hot exposed surface. See Annex
A2.1) to the flask at such a rate that refluxing starts within 7
to |0 min after heat is applied, with the water and sample
being at 21 to 38°C prior to application of heat. After boiling
and condensation has commenced, adjust the rate of boiling
50 that condensed distillate is discharged from the condenser
at a rate of { to 3 drops pers.

Note 1 —Bumping with a tendency 1o froth over is ofien experienced
with dirty oils. The use of “boiling stones.” sieel wool, or about 5 mL of
conceatrated hydrochloric acid (HCU) in the flask is often helpful n
eliminating this difficulty.

6.4 Obtain readirgs of the amount of diluent at the
following times, taken from the time that refluxing starts: J.
15, and 30 min, and each 1S min following until the test is
complete. Completion of the test shall be determined on the
basis of either or both of the following criteria:

6.4.1 The test is complete when the volurne of diluent
increases by not more than 0.1 mL in any 1S-min period
during the course of the test.

6.42 The test is complete when the volume of
diluentobtained in a given time indicates completion. 28



b 0322-@ 322

T
§ 2e/w0 ¥
e
~
e 4
INOEMTATION 3-T mem
] -3 mm 00
3
€
[ ]
=
-
L]
[ ]
[ ]
-]
L]

14 ]

l

r——.l =108 MM et

RECEIVER

a1

follows:
Test is Compiete if Apparent Volume

Time from Start of of Diluent Collecred is Equal to or
Refluxiog Less Thaa:
S min no visible diluent+
30 min 10 mL
60 min 4.0 mL
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*Report a3 ~no dilution™; othcrwisg the test should be continued at teart 30
mn,

6.5 When the test continues without reaching the limit
defined in 6.4.1, to a point at which any of the conditions
described in §.4.2 are encountered, the latter shall define the
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Apperstus for Determining Diluent in Gascline Engine Crankcase Ol

completion of the test.

6.6 When the test is complete by either of the criteria
defined in 6.4.1 and 6.4.2, wum off the heat. Allow the
equipment to stand at least 30 min to allow the distillate to
settle clear and 10 cooi to approximately room temperature.
Read the volume of diluent collected in the trap. If the
volume of diluent exceeds the calibrated capacity of the trap,
discontinue the 1est and repon the results as 20 % plus.

7. Cakulations

7.1 The diluent content of the sample, expressed as
volume percent, is equal to the volume of diluent in
mullitres muitiplied by 4.

20
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FIG. 2 Altemate Closures for Diluent Trep

Note 2—In some cases with sampies containing large amounts of
diluest, equipment limitations do not permit coilection and measure-
meat of the full § mL of diluent even when more is present. This
condition exists when the upper limit of the cotlected diluent is above
the zero calibration mark on the trap. When it occurs, {inish the test as
prescribed in 6.6, read the maximum volume of diluent collected,

calculate the corresponding percentage “x”, and report the results as “x
percent plus.”

8. Report

8.1 Report the result as the Diluent Content, ASTM
D 322 -1P23.
9. Precision and Bias

9.1 The precision of the method as obtained by statistical
examination of interiaboratory test results is as follows:
9.1.1 Repeatability—The difference between successive
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test results, obtained by the same operator with the same
apparatus under constant operating conditions of identica
test material, would ia the long run, in the norma
andcorrect operation of the test method, exceed the fol-
lowing value only in one case in tweanty:

0.6 volume %.

9.1.2 Reproducibility—The difference between two singie
and independent results, obtained by different operaton
working in different laboratories on identical test matena
would in the long run, in the normal and correct operatica
the test method, exceed the following value only in one cax
in twenty:

1.4 volume %.

9.2 Bias—This test method is empirical and no statement
of bias is possible.
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ANNEXES

(Mandatory Information)

Al. APPARATUS

al.l Flask, round-bottomed, short-necked, haviog a

sominal capacity of litre. Figur;s | and 2 show recom-
mended designs and glass connections. ‘
" A1.2 Condenser, Liebig straight type with a jacket not l‘css
shan 400 mm long, and with an inner tube having an out_snc!e
sameter of 10 to 13 mm. Figures | and 2 show characteristic
Jewils of suitable condensers. _

Al.3 Trap, in accordance with the details of construction
down in Figs. | and 2, and conforming to the following

requirements: it shall be graduated from O 10 5 mL in
0.1-mL divisions. It shall be calibrated at four or more points
by first filling it with water and then adding Stoddard solvent
or n-heptane from a siandard buret having a calibrated
capacity at least equal to that of the trap. The Stoddard
solvent should conform to Specification D 484. The n-
heptane should conform to the current IP specification. The
error of the indicated volume shall not exceed 0.05 mL.

A2. PRECAUTIONARY STATEMENT

A1 Warning:
There are exposed hot surfaces on the apparatus.

Avoid contact with exposed skin by using protective
equipment as required.

The Amencan Society for Tesling and Matenals (aXes no POSAION re3pecting the validity of any patent rights ssserted in connection
wih any tem mentioned in g standard. Users of this standard are expressly advised that dsterrmingtson of the valiary of any such
patent nghts, and the nsk ol infringement of SUCh NGNS, &re entirely thes cwn reaponsidulity.

This standard is subject 10 revision af any time by the reapongible technical committee arnd must be reviewed every fve years and

4 nOt 191360, SRNGr 1060PIOVET O WRNGrawn. YOr COMYTIents are viled saher ior revisxon of this standard or for addtional siandards
and should be addressed (0 ASTM Hesdquasters. Your comments will receme carshsl consideration st a mesting of Ihe responsidie
technical commites. wivch you may aftend. if you feel thet your comments have not racened & far heerng you should make your
views known 10 the ASTM Comates on Stencards, 1916 Race St., Philsceiphia, PA 19103,
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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-1 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
will 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
23
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VOC CAPTURE EFFICIENCY
Procedure T - Criteria for and Verification of a Pérmanent
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 NDO 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 NDO.

3.3 The total area of all NDO’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 NDO's shall be at
least 3,600 m/hr (200 fpm). The direction of air through all NDO’s shall be
into the enclosure.

3.5 A1l 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.

25



4. CRITEZRIA OF A PERMANENT TOTAL ENCLOSURE

4.1 Same as Sections 3.] and 3.3 - 3.5,

4.2 A1l YOC emissions must be capturad and contained for discharge through a
centraol device.

5. PROCEDURE

5.1 OQetermine the equivalent diameters of the NDO’s and determine the
distances from each VOC emitting point to all NDO’s. Oetermine the equivalent
diameter of each exhaust duct or hood and its distance to all NDO’s.

Calculate the distances in terms of equivalent diameters. The number of
equivalent diameters shall be at least 4.

§.2 Measure the total area (A.) of the enclosure and the total area (A,) of

all NOO’s of the enclasure. Calculate the NDO to enclosure area ratio (NEAR)
as follows:

NEAR = A/A,
The NEAR must be <0.0S.

5.3 Measure the volumetric flow rata, corrected to standard conditions,

of each gas stream exiting the enciosure through an exnhaust duct or hocd using
EPA Method 2. [In some casaes (e.g., when the duilding is the enclosurz), it
may be necassary to measure the volumetric flow rate, correctej to standard
conditions, Of eacnh gas stream entering the enclosure through 3 forced maxkzu:
air duct using Method 2. <Calculate FY using the follawing equaticn:

FV = [QQ - Q[]/ Au

where:

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

Q, = the sum of the volumetric flow from all gas streams into the
enclosure through a forced makeup air duct; zero, if there is
no forced makeup air into the enclosure.

A, = total area of all NDOO’s in enclosure.

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

5.4 Verify that the dirsction of air flow through all NDQ’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 | hour.
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6. QUALITY ASSURANCE

6.1 The success of this protocol lies in designing the TTE to simulats 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
VOC emissions should be minimal. The TTE must encloce 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 NDO'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, {.e., the effect of the TTE on the
normal flow patterns around the affected facility or the amount of fugitive
VOC emissions should be minimal. Figure 1 may be used as an aid. Measure the
concentration (C.;) and flow rate (QG) of the captured gas stream, specify a
safe concentration (C.;) for the fugitive gas stream, estimate the CE, and then
use the plot in Figure 1 to determine the volumetric flowrate of the fugitive

gas stream (Q;). A fugitive VOC emission exhaust fan that has a variable flow
control is desirable.

6.2.1 Monitor the concentration of VOC 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 VOC concentration inside the
TTE. This conceatration shall not continue to increase and must not exceed
the safe level according to OSHA requirements for permissible exposure limits.

An increase in VOC concentration indicates poor TTE design or poor capture
efficiency.

~ 6.2.3 Monitor the concentration of VOC into the capture device with the TTE.
To 1imit the effect of the TTE on the process, the VOC concentration with and

without the TTE must be within 210 percent. If the measurements do not agree,

adjust the ventilation rate from the TTE until they agree within 10 percent.

27
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YOC CAPTURE EFFICIENCY
Procedure F.1 - Fug1t1ve YOC Emissions from Temporary Enclosures

1. INTRODUCTION

1.1 Applicability. This procedure is applicable for determining the fugitive
volatile organic compounds (VOC) 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 eff1c1ency (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 YOC content (C;). the flow rate
(Q¢,), and the sampling time (4;) from each fugitive emissions point.

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are
estimated for each fugitive emission point as follows: Q. = £5.5 percent and

CFj = 5.0 perceat. Based on these numbers, the probable hncertainty for F is
estimated at about $7.4 percent.

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

1.5 Notes. Because this procedure is often applied in highly explosive
areas, caution and care should be exercised in choosing appropriate equipment
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 VOC 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 YOC 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 samp]e
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

29
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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 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
Toop 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. I[f 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

FIA. 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 :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
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 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 tl1 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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2.1.911 Fue]. A 40 percent H./8J parcant He or 40 percant H,/80 percent M,
gas mixture 1s recommendad to avoid an oxygen synergism effact that repcrrec)
occ.irs when oxygen concentration varies significantly from a mean value. )

2.1.9.2 Carrier Gas. High purity air with less than ! ppm of organic

material (as propane or carbon equivalent) or less than 0.} 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, 45-35, and
70-80 percent of the span value in air, respectively. Other calibration

values and otnher span values may be used if it can be shown that more accuratz
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
b2 demcnstrated that no condensation occurs. :

2.2 Fugitive 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 detarmining moisture content,
necessary.

3 -
i

2.3 Tempoiary Total Enclosure. The criteria for designing a TTt are
discussed in Procedure T.

3. DETERMINATION OF VOLUMETRIC FLOW RATE OF FUGITIVE EMISSIONS

3.1 Locate all points where emissions are exhausted-from the TTE. Using
Method 1, determine the sampling points. Be sure to check each site for
cyclonic 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 2A.

4. DETERMINATION OF YOC CONTENT OF FUGITIVE EMISSIONS

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

4.2.1 Assemble the sample train as shown in Figure 1. Calibrate the FIA and

conduct a system check according to the procedures in Sections S.1 and 5.3,
respectively.

4.2.2 Ipsta]] 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
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. [f 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.

4.2.5 Verify that the sample lines, filter, and pump temperatures are
120 £ 5°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
sampied 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. DQisregard the response
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 Determination of VOC Background Concentration.

4.3.1.1 Locate all NDO’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 NDO's, choose 6 sampling points evenly
spaced among the NDO’s.

4.3.1.2 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.

4,3.1.3 Position the probe at the sampling location.

4.3.1.4 Determine the response time, conduct the system check and sampie
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 YOC concentration. The system must be designed to co11ect ind analyze at
least one sample every 10 minutes.

S. 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
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. [nject the low- and mid-range
gases and record the responses of the measurement system. The calibration and
lTinearity of the system are acceptable if the responses for all four gases are
within 5 percent of the respective gas values. [f 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
present at the FIA. 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 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 ca11brat10n gas. Conduct a system
check before each test run.

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

§. NOMENCLATURE
A, = area of NDO 1, ftl.
A, = total area of all NDO's in the enclosure, ft’.

Cq, = corrected average VOC concentration of background emissions at
point i, ppm propane.
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Cq = average background concentration, ppm sropane.

C., = average measured concentration for the drift check calibration gas,
ppm propane. ’

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

Cey = corrected average VOC concentration of fugitive emissions at point
J, ppm propane.

Cy = actual concentration of the drift check calibration gas, ppm
praopane.

C, = uncorrected average background VOC concentration at point i, ppm
propane. :

C; = uncorrected average VOC concentration measured at point j, ppm.
propane.

F = total VOC content of fugitive emissions, kg.
K, = 1.830 x 10°% kg/(m’-ppm).
n = number of measurement points.

. Qr, = average effluent volumetric flow rate corrected to standard
conditions at Fugitive emissions point j, m’/min.
8. = total duration of fugitive emissions sampling run, min.

7. CALCULATIONS
7.1 Total YOC Fugitive Emissions.

F '.gl(CFj - Cy) Qey 8¢ K, Eq.

7.2 VOC Concentration of the Fugitive Emissions at Point j.

C,
Cey = (€4 = Cop) —— | Eq.
OH COO
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7.3 Background YOC Concentration at Point i,

' CH
CBi = (Ci - Coo)

CDH - Coo

7.4 Average Background Concentration.

Eq.

£q.

4

NOTE: [f the concentration at each point is within 20 percent of the average

concantration of all points, the terms "A," and "A," may be deletad from

Equation 4.
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YOC CAPTURE EfFICIENCY :
Precedure F.2 - Fugitive YOC Emissions from Building Enciesures

1. INTRODUCTION

1.1 Applicabi]ity. This procedurs is applicable for detarmining the fugitive
vol§t11e organic compounds (VOC) emissions from a building enclosure (3E). It
is intanded tc be usad as a sagment in the development of liquid/qas or

gas/gas protocals for determining VOC capture efficiency (CE) for surfaca
coating and printing operations.

1.2 Princigle. The total amount of fugitive VOC emissions (Fy) from the 8E
is calculatad as the sum of the products of the VOC content (C;;) of each
fugitive emissions point, its flow rate (Qg), and time (4;).

1.3 Measurement Uncertzinty. Tne. meisurament uncertainties ara estimatad for
each fugitive emissions point as follaws: Q.. = £5.0 percent and

Ce; = 3.0 percent. Basad on thase numbers, the probable uncartainty for f,
is astimated at about £11.2 percant,

1.4 Sampling Reg:irements. A cipture aff'ciency tast shall cansis: af at
laast thre: sampling runs., Tha sampling t:me for each run snouid 52 2t laast
3 hours, unlass otharwiz2 approvad.

1.5 Notas. 2ecau:e this proc2sure is often apolied in higniy axplasiva
ar2:s, ciution and zir2 should S2 exercisad in choosing apgracriass 2:zuiom
and installing znd using tne equipment. Mention of traide namaes or cempany
products does not constituta andorsament. All gas coacantrations (parzant.
com) are by volume, unless otherwisa noted.

2Nl

2. AFPARATUS AND REASENTS

2.1 Gas VOC Concent:ation. A schematic of the measurement systam is shown in
figure 1. The main components are described below:

2.1.1 Sample Probe. Stainless steel, or equivalent. The probe shall be
heatad to prevent VOC 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 gasas to the outiat
of the sample probe are acceptadle.

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

2.1.4 Sample Pump. A leak-freae 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 ba constructad of stainiass s

! tasl or Taflon.
heited to prevent condensation.

The sampi2 pump mus: sa

2.1.5 Sample F1oy Rate Control. A sample flow rate control valve and
rotametar, or equivalant, to maintain a constant sampling rats within

10 percent. The flow rats contral valve and rotametar must be heited to
pravent condensation. A control valve may also be located on the ;amp]e um
bypass loop to assist in contralling the sample pressure and flow rats. Pume

2.1.5 Sample Gas Manifold. Capable of diver
stream to the fiame ionization analyzer (FIA)
discharge vent. The manifold components shal
steel or Teflon. I[f emissions are to be meas
measurement system shall be designed to use separate sampling probes, lines
and pumps for each measurement location and a common sample gas manifold ané
FIA. The sample gas manifold must be heated to prevent condensation.

ting a portion of the sample gas
, and the remainder to the bypass
1 be constructed of stainless
ured at multiple locations, the

¢.1.7 Organic Cance.iration 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 demonstratad that they would provide more accurate meisurements.
The system shall be capable of meeting or exceeding the following
specifications:

2.1.7.1 Zero Drift. Less than £3.0 percent of “he span vaiue.
2.1.7.2 Calitration Drift, Less than 23.0 per:zent of the span value.

2[}J7.3 Calibration Error. Less than £5.0 percent of the calibrition 3as
va.ue.

2.1.7.4 Resgons= Time. Lass than 30 seconds.

<.1.8 Integrator/Data Acquisition System. An analog or digital davica or
computerized dara acquisition system used to integrate the FIA resganse or
compute tha average response and record measurement data. The minimum data
sainpling frequency for computing average or integrated values is one
measurement value every § secsids. 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 cylindars. All
calibration gases shall be traceable tc NIST standards and shall be certified
by the manufacturer to tl 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 systams, may be used with prior approval.

2.1.9.1 Fuel. A 40 percent H,/60 percent He or 40 percent H,/60 percent N,
gas mixture is recommended to avoid an oxygen synergism effect that reportedly
occurs when oxygen concentraticn varies significantly from a mean value.



2.1.9.2 Carrier Gas. High purity air with less than 1 ppm of organic

material (propane or carbon equivaient) 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 Fugitive Emissions Volumetric Flow Rate.

2.2.1 Flow Direction Indicators. Any means of indicating inward or outwird

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
instructions may be used when low velocities are present. Vane anemometars
(Young-maximum response propeller), specialized pitots with electronic
manometers (e.g., Shortridge Instruments Inc., Airdata Multimeter 860) are
commercially available with measurement thresholds of 15 and 8 mpm (50 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. DOETERMINATION OF VOLUMETRIC FLOW RATE OF FUGITIVE EMISSIONS

3.1 Preliminary Determinations. The purpose of this exercise is to determine
which exhaust points should be measured for volumetric flow rates and VOC
concentrations.

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

3.1.2 NDO's Exhaust Points. The NDO’'s in the roof of a facility are
considered to be exhaust points. Determine volumetric flow rate from these
NDO’s. Divide the cress-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 NDO's.

3.1.3.1 This step is optional. Determine the exhaust flow rate, including
that of the control device, from the enclosure and the intake air flow rata.
I the exhaust flow rate divided by the intake air flow rate is greater than
1.1, then all other NDQ's are not considered to be significant exhaust points.

3.1.3.2 [f the option abovg is not taken, identify all other NDQ’s and other
potential points through which fugitive emissions-may escape the enclosure.

Then use the following criteria to determine whether flow rates and VOC
concantrations 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 %he
NDG‘s. If the collective flow rate is 2 percent, or less, of the flow rate
from Sections 3.1.1 and 3.1.2, then these NDO’s, except those within two
ejuivalent diameters (based on NDO opening) from VOC sources, may be
considered to be non-exhaust points.

3.1.3.2.3 If the percentaje calcuiated in Section 3.1.3.2.2 is greater than
2 percent, thaose NDO's (except those within two equivalent diameters from VOC
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. Al}
remaining NDO's shall be measured for volumetric flow rate and VOC
concentrations during the CE test.

3.1.3.2.4 The tester may choose to measure VOC concentrations at the forcad
exhaust points and the NDO's. If the total VOC emissions from the NJO's ars
less than 2 percent of the emissions from the forced draft and roof NDO's,
then these NDO’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 openings and 8 for circular openings,

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

4, DETERMINATION OF YOC CONTENT OF FUGITIVE EMISSIONS

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

4.2.1 Assemble 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 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
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 befare 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 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 + 5°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 lacation 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 meacurements
from each sample point during each hour of testing. OQOisregard the response
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 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 concentration. The system must be designed to collect and analyze at
least one sample every 10 minutes.

5. CALIBRATION AND QUALITY ASSURANCE

§.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 requlator to the
value required to achieve the flow rates specified by the maqufacturer.

Inject the zero- and the high-range calibration gases and adjust the analyzer
calibration to provide the proper responses. Inject the low- and mid-r;nge
gases and record the responses of the measurement system. The calibration and
Tinearity 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 performanca aof tre
system is not acceptable, rzpadir or adjust the system and repeat the linzz
check. Conduct a calibration and linearity check after assambling the
analysis system and after a major change is mada to the systam.

f";‘.j

5.2 Systems Drift Checks. Select the calibration gas that most closely

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 FIA. Record the measurement system responses to the zero and
calibration gases. The performance of the system is acceptable if the
difrerence 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.

E.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 § percent of the valge

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 agree with the audit
cylinder concentration within 10 percent.

§. NOMENCLATURE

Coq = average measured concentration for the drift check calibraticn gas.
ppm propane.

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

Cey = corrected average YOC concentration of fugitive emissions at point j,
ppm propane. i

C, = actual concentration of the drift check calibration gas, ppm propane.

CJ = uncorrected average YOC concentration measured at point j, ppm
propane.

Fy = total VOC content of fugitive emissions from the building, kg.
K, = 1.830 x 107 kg/(m’—ppm).
n = number of measurement points.

Q; = average effluent volumetric flow rate cqrregteq to standard
cond:tions at fugitive emissions point J, m /min.

9. = total duration of capture efficiency sampling run, min.
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7. CALCULATIONS

7.1 Total VOC Fugitive Emissions From the Building.

=l

Fy -J% Cey O, 8 K,

7.2 VOC Concentration of the Fugitive Emissions at Point j.

Cy
Cey = (€ - Coo)

OH CUO
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YOC CAPTURE EFFICIENCY
Procedure L - YOC Input

1. INTRODUCTION

1.1 Applicability. This procedure is applicable for determining the input
volatile organic compounds (VOC). It is intended to be used as a sagment in
the development of liquid/gas protocols for determining VOC capture efficiency
(CE) for surface coating and printing operations.

-~
"o

™

1.2 Principle. The amount of VOC introduced to the process (L) is the sum

of the products of the weight (W) of each YOC containing liquid (ink, paint,

solvent, etc.) used and its VOC content (V). A sample of each VOC containing
liquid is analyzed with a flame ionization analyzer (FIA) to determine V.

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are
estimated for each VOC containing liquid as follows: W = +2.0 percent and

V = £12.0 percent. Based on these numbers, the probable uncartainty for L is
estimated at about 212.2 percent for eich YOC containing liquid.

1.4 Sampling Requiiements. A’capture efficiency test shall consist of at

least three sampling runs. Tha sampling time for each run should be a*t le:zst
8 hours, unless otherwise approved. :

1.5 Notes. Because this procedure is often applied in highly explosive
areas, caution and care should be exercised in choosing appropriate equipment
and instilling 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 Liquid Weight.

2.1.1 Balances/Digital Scales. To weigh drums of VOC containing liquids to
within 0.2 1b.

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

2.2 Y0C Content (Flame Ionization Analyzer Technique). The Tiquid sample
analysis system is shown in Figures 1 and 2. The following equipment is
required:

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

2.2.2 Needle 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 FIA shall be heated to maintain a temperature of
120 £ 5°C.

2.2.5 Atmospheric Yent. A tee and 0- to 0.5-liter/min rotameter placed in
the sampling line between the carrier gas cylinder and the VOC 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 1°'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 ¢ 5°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 tae critical orifice or aspirator.

2.2.9 Water Bath, Capable of heating and maintaining a sample vessel
temperature of 100 ¢ 5°C.

2.2.10 Analytical Balance. To measure £0.001 g.
2.2.11 Disposable Syringes. 2-cc or 5-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 (1/8-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 50 to 250 mi/min at known pressure drops. Sapphire
orifice assemblies (available from 0’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 (0O- to 30-in.) Hg U-Tube manometer or
vacuyum gauge.

2.2.16 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 sufficiemt vacuum at the
saqg!e.vesse! to create critical flow through the calibratad orifice when
surficient air pressure is present at the aspirator inlet. The aspirator

must al o.proviQe sufficient sample pressure to operate the FIA. The sample
is also mixed with the dilution gas within the aspirator.

2.2.;8 Soap Bubble Meter. Of an appropriate size to calibrate the critica)
orifices in the system.

2.2.19 Organic Concentration Analyzer. An FIA with a span value of 1.5 times
g@e'expected concentration as propane; however other span values may be used
if it can be demonstrated that they would provide more accurate measuraments.

The system shall be capable of meeting or exceeding the following
specifications: ‘

2.2.19.1 Zero Drift. Less than £3.0 percent of the span value.
2.2.19.2 Calibration Drift. Less than £3.0 perceat 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 minute.

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 Gases. For calibration, fuel, and combustion
air (if required) contained in compressed gas cylinders. All calibration
gases shall be traceable to NIST standards and shall be certified by the
manufacturer to tl percent of the tag value. Additionally, the manufacturer
of the cylinder should provide a recommended shelf 1ife for each calibration
gas cylinder over which the concentration does not change mare 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.

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

2.2.22.2 Carrier Gas. 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 Linearity Calibration Gases. Low-, mid-, and high-range gas
mixture standirds with nominal propane concentrations of 20-30, 45-535, 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 aczurata
measurements would be achieved.

2.2.22.4 System Calibration Gas. Gas mixture standard containing propane in

air.1approximating the undiluted VOC concentration expected for the liquid
samples.

3. DETERMINATION OF LIQUID INPUT WEIGHT

3.1 Weight Difference. OQetermine the amount of material introduced to the
process as the weight difference of the feed material before and after each
sampling run. In determining the total VOC containing liquid usage, account
for: (a) the initial (beginning) VOC containing liquid mixture; (b) any
solvent added during the test run; (c) any coating added during the test run;

and (d) any residual VOC containing liquid mixture remaining at the end of the
sample run.

3.1.1 Identify all points where .VOC containing liquids are introduced to the
process. To obtain an accurate muasurement of VOC containing liquids, start
with an empty fountain (if applicable). After completing the run, drain the
liquid in the fountain back into the liquid drum (if possible), and weigh the
drum again. Weigh the VOC containing liquids to 0.5 percent of the total
weight (full) or +0.1 percent of the total weight of VOC containing liquid
used-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
w2igh the various compornents separately (e.g., if solvent is added during the
sampling run, weigh the solvent before it is added to the mixture). If a

fresh drum of VOC 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 VOC CONTENT IN INPUT LIQUIDS
4.1 Collection of Liquid Samples.

4.1.1 Callect a 100-ml or larger sample of the VOC containing liquid mixture
at each application location at the beginning and end of each test run. A
separate sample should be taken of each VOC 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 frash drum.

4.1.2 When collecting the sample, ground the sample container to the coating

drum. Fill the sample cointainer as close to the rim as possible to minimiza
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 YOC Content.

4.2.1 Assemble the liquid YOC content analysis system as shown 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 the
toggle valve at the inlet to the aspirator and observe the vacuum for at least
one minute. [f there is any change in the sample pressure, release the
vacuum, adjust or repair the aoparatus as necessary and repeat the leak .ast.

4,2.5 Perform the analyzer calibration and 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 FIA.

4.2.6 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 vacuum-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.

4,2.7 Perform system calibration checks at two levels by introducing
compressed gases at the inlet to the sample vessel while the aspirator and
dilution devices are operating. Perform these checks using the carrier gas
(zero concentration) and the system calibration gas. If the response to the
carrier gas exceeds 0.5 percent of span, clean or repair the apparatus and
repeat the check. Adjust the dilution ratio as 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 gases.

4.2.8 After completing the above checks, inject the system calibration qas
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for approximately 10 minutes. Time the exact duration of the gas injecion
using a stopwatch. OQetermine 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 %o the integratz4
response using Equations Z and 3.

4.2.9 Verify that the sample oven and sample line temperatures are 120 = 5°'C
and that the water bath temperature is 100°* * 5°C.

4.2.10 Fill a tared syringe with approximately 1 g of the VOC containing
liquid and weigh it. Transfer the liquid to a tared sample vessel. Plug the
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

+0.02 g. I[f 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:2 the FID response to exceed the calibrated
range of the instrument, and thus invalidate the analysis.)

4.2.12 Continuyously 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; repesit
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. [f the drift check
results are acceptable, calculate the VOC 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 duration of sample
analysis. .

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
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 Tow- and @1d-r§nqe
gases and record the responses of the measurement system. The calibration and
Tinearity 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 calibration and linearity check after assembling tha
analysis system and after a major change is made to the system. .

5.2 Sy;tems Drift Checks. After each sample, repeat the system calibration
checks in Section 4.2.7 before any adjustments to the FIA or measurement

system are made. [f the zero or calibration drift exceeds +3 percant of the
span value, discard the result and repeat the analysis.

£.3 Critical QOrifice Calibration.

5.3.1 Each criticallorifice 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.

£§.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 required 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 (l-in.) Hg intervals until three consecutive determinations provide

the same flow rate. Calculate the critical flow rate for the orifice in

mi/min at standard conditions. Record the vacuum necessary to achieve
critical flow.

6.~ NOMENCLATURE
A = area under the responsa curve of the liquid sample, area count.
A = area under the response curve of the calibration gas, area count.
C; = actual concentration of system calibration gas, ppm propane.
K = 1.830 x 10" g/(ml-ppm). '
L = total YOC content of liquid input, kg. -~
M_ = mass of liquid sample delivered to the sample vessel, gq.
q = flow rate through critical orifice, mi/min.
RF = 14quid analysis system response factor, g/area count.

4, = total gas injection time for system calibration gas during
integrator calibration, min. :

Ve, = final VOC fraction of VOC containing liquid j.
Vi, = initial voC fraction of VOC containing Tiquid j.

V., = vOC fraction of VOC containing 11quid j added during the run.
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v VOC fraction of liquid sample.
We, weight of VOC containing liquid j remaining at end of the run, kg.

LIY weight of VOC containing liquid j at beginning of the run, kg.
Wy

weight of VOC containing liquid j added during the run, kq.

7. CALCULATIONS
7.1 Total VOC Content of the Input VOC Containing Liquid.

L ",-%VH Wiy - jﬂ_lvFJ We *,-?-l"u Wy, Eq. 1

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

Ccqé. XK
RF = : : Eq. 2
A
7.3 VYOC Content of the Liquid Sample.
A, RF
M,
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YOC CAPTURE EFFICIENCY
Procedure G.l - Captured YOC 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 te
used as a segment in the development of liquid/gas or gas/qas protocols for
determining VOC 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 6f

the products of the VOC content (Cm). the flow rate (Qeﬁ» and the sample time
(6.) from each captured emissions point.

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are
estimated for each captured or fugitive emissions point as follows:

QGj = +5.5 percent and CGj = £5.0 percent. Based on these numbers, the
probable uncertainty for G is estimated at about t7.4 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 l=as:
8 hours, unless otherwise approved.

1.5 Notes. Because this procedure is often applied in highly explosive
areas, caution and care should be exercised in choosing appropriate equipment
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 eas’voc 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 VOC 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. OQther
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 tubinq 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 thrsugh 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 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 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
sampling probes, lines, and pumps for each measurement location and a common
sample gas manifold and FIA. 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:

2.157.1 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
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 inteqrate 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 Gases. Gases used for calibration, fuel, and
combustion ajr ({1f required) are contained in compressed gas cylinders. All
calibration gases shall be traceable to NIST standards and shall be certified
by the manufacturer to tl 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/SQ percent He aor 40 percent H,/6Q percant N,
gas mixture 1s recommended to avoid an oxygen synergism effect that reportsdly,
occurs when oxygen concentration varies significantly from a mean value.

2.1.9.2 Carrier Gas. High purity air with less than | ppm of organic

material (as propane or carbon equivalent) or less than 0.1 percent of the
span value, whichever is greater.

211.9.3 FIA Linearjty 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 filtar
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 Yolumetric 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 VOLUMETRIC FLOW RATE OF CAPTURED EMISSIONS

3.1 Locate all points where emissions are captured from the affected
facility. 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 2A,

4. DETERMINATION OF YOC CONTENT OF CAPTURED EMISSIONS

4.1 Analysis Duration. Measure the VOC 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 single FIA to be used to determine the YOC
responses at all sampling locations.
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4.2 Gas YOC Concentration.

4.2.1 Assemble the sample train as shown in Figure 1. Calibratz the FIA
according to the procedure in Section §.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 effliuent concentration after
the calibration 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. [f 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.

4.2.6 Verify that the sample lines, filter, and pump temperatures are
120 + 5°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 NDO’s of the TTE. A sampling point shall be centrally
located outside of the TTE at 4 equivalent diameters from each NDO, if

possible. If there are more than 6 N0Q’s, choose 6 sampling points evenly
spaced among the NDO’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.
NOTE: 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 ProgedUre. The direct interface sampling and analysis
procedure described in Section 7.2 of Method 18 may be used to determine ‘he

gas VOC concentration. The system must be designed to collect ind analyzs gt
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. Allaw 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 requlator to the
value required to achieve the flow rates specified by the manufacturer.

[nject *he 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 § percent of the respective gas values. [f 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 that most closely
approximates the concentration of the captured emissions for conducting the
drift checks. [ntr.duce the zero and calibration gas at the calibration valve
assembly and verify that the appropriate gas flow rate and pressure are
present at the FIA. Record the measurement system responses to the zero and
calibration gases. The performance of the system is acceptable if the
differaence 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
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 and after 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 agree with the audit
cylinder concentration within 10 percent. '
6. NOMENCLATURE

A, = area of NDO i, ftl.

A, = total area of all NOO’s in the enclosure, ft.

Cq, = corrected average VOC concentration of background emissions at
paint {, ppm propane.



Cy = average background concentration, ppm propane.

Cyy = corrected average VOC concentration of captured emissions at paint
Jj, ppm propane.

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

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

C, = actual concentration of the drift check calibration gas, ppm
propane.

C, = uncorrected average background VOC concentration measured at point
i, ppm propane. ,

C., = uncorrected average YOC concentration measured at point j, ppm
propane.

G = total VOC content of captured emissions, kq.
K, = 1.830 x 10" kg/(m’-ppm).

./ n = number of measurement points.

Qgy = average effluent volumetric flow rate corrected to standard
conditions a: captured emissions point j, m'/min.
§. = total duration of captured emissions sampling run, min.

7. CALCULATIONS
7.1 Total VOC Captured Emissions.

G '_gl(csj - Ca) Qg O K Ea.

7.2 VOC Concentration of the Captured Emissions at Point j.
Cy ’
Coy = (Cy = Coo) — £q.
OH ~ Coo

64



7.3 Background VOC Concentration at Point i.

Cgi = (C, - Cy) ——— ‘ £q9. 3

(g » —— Eq. ¢

NOTE: [f the concentration at each point is within 20 percent of the average
concentration of all points, the terms "A" and "A,” may be deleted from
Equation 4, :
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VOC CAPTURE EFFICIENCY
Procedure G.2 - Captured VOC Emissions (Dilution Technique)

1. INTRODUCTION

1.1 Applicability. This procedure is applicable for determining the volatila
organic compounds (VOC) content of captured gas streams. [t is intended to
be used as a segment in the development of a gas/gas protocol in which
fugitive emissions are measured for determining YOC capture efficiency (CE)
for surface coating and printing operations. A dilution system is used to
reduce the VYOC 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 heiters or
other circumstances affect the quantity of YOC 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 (C;;), the flow rate (Qg;), and the sampling
time (8.) from each captured emissions point.

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are
estimated for each captured or fugitive emissions point as follows:

A = +5.5 percent and C,;, = +5 percent. Based on these numbers, the probable
uncertainty for G is estimated at about t7.4 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
8 hours, unless otherwise approved.

1.5 Notes. Because this procedure is often applied in highly explosive
areas, caution and care should be exercised in choosing appropriate equipment
and installing and using the equipment. Mention of trade names or company
products does not constitute endorsement. A1l gas concentrations (percent,
ppm) are by volume, unless otherwise noted.

2. APPARATUS AND REAGENTS

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 System. 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 YOC condensation. Note: 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 calibration gases to the analyzer.
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Other methods, such as quick-connect lines, to route calibration gases to :he
outlet of the sample probe are acceptable. ' i

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

2.1.4 Sample Pump. A 1eag-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 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 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
Toop to assist in controlling the sample pressure and flow rate.

2.1.6 Sample Gas Manifold. Capable of divertir; 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. [f 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 FIA., 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 tizes
the expected concentration as propane; however, other span values may te usad
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-qf the span value.

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

2.1.7.4 Responsa 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 Gases. Gases used for calibration, fuel, and

combustion air (if required) are contained in compressed gas cylinders. ‘A]l
calibration gases shall be traceadle to NIST standards and shall be certified
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by the manufacturer to :1 percent of the tag value. Additionally, the
manufacturer of the cylinder should pravide a recommended shelf-life for eich
calibration 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.

2.1.9t1 FueT. A 40 percent H,/60 percent He or 40 percent H,/60 percant N,
gas mixture 1s recommended to avoid an oxygen synergism effect that reportedly
occurs when oxygen concentration varies significantly from a mean value.

2.1.9.2 Carrier Gas and Dilution Air Supply. High purity air with less than
| 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, 45-59%, 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.

2.1.9.4 Dilution Check Gas. Gas mixture standard containing propane in air,
appraoximately 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 {s 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 flaow 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 {f 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 paints where emissions are captured from the affected
facility. Using Method 1, determine the sampling points. Be sure to check
each site for cyclonic 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 2A.
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4. DETERMINATION OF YOC CONTENT OF CAPTURED EMISSIONS

4.1 malxsis Duratiqn. ‘Measure the YOC responses at each captdred emissions
point during the entire test run ar, if applicable, while the praocess is
operating. [f there are 3 multiple captured emissions locatians, design a

sampling system to allow a single FIA to be used to determine the VOC
responses at all sampling locations.

4.2 ®&as YOC Concentration.

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

4.2.2 Set the dilution ratio 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 tha 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
samplizg position. ‘

4.2°8 Conduct a system check before and a system drift check after each
samplisg run according to the procedures in Sections 5.2 and 5.4. [f the
drift check following a run indicates unacceptable performance, the run is not
valid. The testar may elect to perform system drift checks during the run not
to exceed one drift check per hour.

4.2.7 Yerify that the sample lines, filter, and pump temperatures are
120 = S°C.

4.2.8 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. [f 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 anaother 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 | minut
and recard the concentration measurements.
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4.3 Background Concentration.

4.3.1 Locate all NDO'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 NDO'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 VOC concentration. The system must be designed to collect and analyze at
least one sample every 10 minutes.

§. 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
gas 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. I[nject
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. [f 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 that most closely
approximates the concentration of the diluted 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 FIA. Record the measurement system responses tq
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 1s less than 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 t5 the
sampling probe while the dilution air is turned off. Record the response.

The performance of the system is acceptable if the measurement system responsa
is within 5 percent of the value obtained in Section S.I for the high range
calibration gas. Conduct a system check before and after each test run.

5.5 Analysis Audit. [mmediately 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
A, = area of NDO i, ftZ,
A, = total area of all NDO’s in the enclosure, ft.
C, = actual concentration of the dilution check gas, ppm propane.

Cqy = corrected average VOC concentration of background emissions at
point i, ppm propane.

Cy = average background concentration, ppm propane.

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

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

Cy = actual concentration of the drift check calibration gas, ppm
propane.

C, = uncorrected average background VOC concentration measured at point
i, ppm propane.

C, = uncorrected average YOC concentration measured at point J, ppm
propane.

C, = measured concentration of the dilution check gas, ppm propane.
OF = dilution factor.

6 = total VOC content of captured emissions, Kkg.

K, = 1.830 x 10" kg/(m’-ppm).

n = numter of measurement points.

Qg, = average effluent volumetric flow rate cqrregted to standard
conditions at captured emissions point j, m'/min.

8. = total duration of capture efficiency sampling run, min.

4-‘7_*_#-‘*_4_47_*_47_4_47_4_47_*_4_47_4_4__ﬁ_134,4*.4.4744’—f—4'—7—*~4'4*44'4'*“"‘**



7. CALCULATIONS

7.1 Total YOC Captured Emissions.

6 = £ 0qy Qg O K, Eq. 1

7.2 VOC Concentration of the Captured Emissions at Point j.

CH
CGJ = DF (CJ . Coo) —_— £Eq. 2
cou - coo
7.3 Dilution Factor.
CA
OF = — Eq. 3
CN

7.4 Background YOC Concentration at Point i.

Cy
Coy = (Cy - Cpo) — Eq. ¢
on = Coo

7.5 Average Background Concentration.

RS

n A,

Cs Eq. §

NOTE: If the concentration at each point is within 20 percent of the average
concentration of all points, the terms "A," and "A," may be deleted from
Equation 4.
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METHOD 1004
DETERMINATION OF VISIBLE 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 Iron
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 appropriatély 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 A USES

1. rinciple d licabiljty.

1.1 Principle. The opacity of fugitive emissions from the "G', "H", "J", & "K"
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 "G", "H", "J"” & "K" Blast Furnace
Casthouse Buildings located at the Bethlehem Steel Corporation plant at Sparrows
Polint, Maryland.

2. Procedures. The qualified observer shall use the following procedures for
visually determining the opacity of fugitive emissions from the "G", "H", "J",
& "K" 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 "G",
"H", "J", & "K" Blast Furnace Casthouses. The observer's position shall be such
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 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 during the
observation, if known.

2.3 Observations. Only fugitive emissions from the "G", "H", "J", & "K" Blast
Furnace Casthouses are to be observed. Opacities shall be observed using any
contrasting background, including the furnace structure and any appurtenances,
and at the point 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 PRecording Observations. Opacity observations shall be recorded to the
nearest 5 percent at 15-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 observation, one person shall be
located in the "G~, "H", "J", & "K" Blast Furnace Casthouse area to monitor the
furnace tapping operations. The time and duration of all furnace taps shall be
transmitted to the outside observer is via walkie-talkie or recorded for later
data reduction by using synchronized watches.
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METHOD 1004G
DETERMINATION OF THE OPACITY OF VISIBLE FUGITIVE
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° 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 15-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 watches.
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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
obeervatlions recorded at 15-second intervals.

Roof Monitors

=

CS;‘.k___“_;______~:::;éé;:;—_____ Typical Observer Locatioms

Figure l: "L" Blast Furnace Casthouses
Directional Orientation and Typical Observer Locatiouns

90



. ' METHOD 1004H
DETERMINATION OF THE OPACITY OF VISIBLE FUGITIVE
EMISSIONS FROM THE NO. .7 SINTER PLANT

1. Principle and Applicability.

1.1 Principle. 'The opacity of fugitive emissions from the No. 7 Sinter Plant
Building is determined visually by a qualified observer. The observer shall be
qualified in accordance with the requirements of Methed 9. *

1.2 Applicability. This method is only applicable for the determination of the
opacity of visible fugitive emissions from the No. 7 sznter'Plant Building
located at the Bethlehem Steel Corporation plant at Sparrows Point, Maryland.

2. Procedures. The qualified obseéveé shall use the following procedures for

visually determining the opacity of fugitive emissions from the No. 7 Sinter
Plant Building:

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 No. 7 Sinter Plant Building.

The observer’'s position shall be such that the sun is oriented in the 140° gector
to his back. -

2.2 TField 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 locaticen,
and sun location shall be recorded at the start of the observation. Any
variations during the observation shall be noted in remarks.

2.3 Obsgervations. 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
fugitive emimgions. 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 at the
nearest 5 percent at lS-second intervals on the observational record sheet. A
minimum of 24 observations shall be recorded. . Each momentary observation

recorded shall be deemed to represent the average opacity of emissions for a 15~
second period. o o Co ‘

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 lS5-second intervals. g
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1.1

1.2

2.1

2.2

2.3

Principle. The opacity of visible emissions, other than water in an uncombined férm, from ‘
the Basic Oxygen Furnace (BOF) Shop roof monitor is determined visually by a qualified

observer. The observer shall be qualified in accordance with the requirements of EPA
Reference Method 9.

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.

Procedures. The qualified observer shall use the following procedures for visually ..

determining the opacity of visible emissions from the BOF Shop Building roof monitor:

Posrtion The qualified observer shall stand at a d1stance sufﬁcrent to provrde a clear view of
the fugitive emissions such that his line of v1sron is approx1mately perpendicular to the long
axis of the BOF Shop Building. The observer's position shall be such that the sun is oriented

in the 140° sector to his back.

Field Records. The observer shall record all of the data required by Form AMA- 19 (or
equivalent form), Report of Observation of Visible Emissions. Weather conditions (wmd
direction, wind speed, ambient temperature, sky conditions), observer location, and sun
location shall be recorded at the start of the observation. Any variations durmg the

- observation shall be noted in remarks.

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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2.4

- 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".

lecording Observations. Opacity observations shall be recorded to the nearest 5 percent at
15-second intervals on the observational record sheet. 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 at the BOF Shop to
monitor the Shop operation. The data collected shall include:
(1)  Number of vessels in operation and each heat ideniification.
(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
to Ensure Attainment of
Ambient Air Quality Standards
Test Method 1005

MARYLAND DEPARTMENT OF THE ENVIRONMENT
AIR MANAGEMENT ADMINISTRATION
2500 BROENING HIGHWAY
BALTIMORE, MARYLAND 21224

'~ (410) 631-3215
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SAMPLING PROTOCOL FOR FLUORIDE STANDARDS

’In order to determine if the fluoride ambient air quality standards
set f9rth in 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 of
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, 0.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, Published
by American Public Health Association, 1015 Eighteenth Street,
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 dgram dry tissue means
micrograms of fluorides as the ion, per gram of dry material.

Section I.(1)a. Field Crops.

Field crops shall be considered to be those crops other than
fruit crops referred to in Section I.(1)c. commercially grown
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 crops or
crops grown on hills as compared to valleys, unshielded by
trees and buildings.
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Section I.(1)b. Forage

a.

Forage.

Forage is defined 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 1livestock do not obtain a
significant 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 grasses 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.

Hay and Silage.

When hay and/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 s

Section I.(1)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 I.(l)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.(1)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 I.(1)b. shall be followed for
sampling and analysis of these grasses and herbs.
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Section I(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 1large when
compared to an individual plant, sampling or ornamental plants
shall only be done with the permission of the owner.

Section I.(1)h. Other Values.

Monthly static limed 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
enission 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
I1I--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 they'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., "YThe Separation and
Collection of Gaseous and Particulate Fluoride", VDI
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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General

This technical memorandum describes the types of equipment and the

noperating procedures that owners or operators of solvent metal cleaning

equipment shall follow in the State of Maryland. Three types of cleaners

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

degreasers.

(1)

(2)

(3)

(3)

(6)

(7)

Definitions

"Air to vapor interface area'" means the total area of the solvent
surface that is directly exposed to the atmosphere.

"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.

"Conveyorized degreasing' means the process of cleaning or removing
foreizn matter from metal surfaces by conveying articles into contact
with the solvent on a continuous carrier.

"Freeboard height' means the distance from the solvent surface or top
of the vapor zone to the top edge of the solvent tank,

"Freeboard ratio" means the freeboard height divided by the width of
the degrease}.

"Open top vapor degreasing'’ means the batch process of cleaning or rs-
moving foreign matter from a metal surface by condensing hot solvent
vapor on the article to be cleamned.

"Solvent" means any volatile organic compound (VOC) that is used to
clean metal surfaces in cold cieaucts. conveyorized degreasers or open

top vapor degreasers.
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C. Control Reguirements for all Solvent Metal Cleaners

(1) 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
permanent 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 pounds (9.07 kilograms) per day are allowed to
evaporate,

D. Control Requirements for Cold Cleaners

(L) 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
pressure of 0.3 psi at LO0OF (15.5 mm Hg @ 38°C) or greater, or
that agitates or heats the solvent, shall equip the cleamer tank
with a cover that can be easily operated with one hand. In larger
degreasers, this may require mechanical assistance such as spring
locads, counterweights 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 LO0°F (31 mm Hg @ 38°C).or éreater, or that

heats the solvent to more than 120°F (49°C),shall equip the cleaner

tank with one of the following control methods:

(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;

(¢) A refrigerated freeboard device;

(d) A carbon adsorption system with a ventilation rate greater than
50 c¢fm per square foot of air to vapor interface area (15.2
m3/min. per m?) when the cover is open, and exhausting less
than 25 ppuv 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
50 cfm per square foot of air to vapor interface area (15,2 @3/
min per m?) when the cover is open, and exhausting less than 25
ppmv of solvent averaged over a complete adsdrption cycle; or
(¢) Any other control method approved by the Department.
(2) The owner of a degreaser subject to SE(Ll) above shall also equip the

degreaser with the following features:
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(3)

(a) A drying tunnel, tumbling baskets or other method aﬁproved 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

(¢) Covers that close the degreaser during periods whem it is not in
use.

The owner of a degreaser subject to $E(1l) above shali 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 ls 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 Degreasers

(L)

(2)

A person who owns an open top vapor degreaser shall equip the cleaner
tank with a cover that can be opened and closed without disturbing the
vapor zome.

The owmer of a degreaser subject to ¥F(l) above sirall 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 (10 cm). .

(3) A person who owns an open top vapor degreaser with an Jpen area larger
than 10 square feet (1l mz) 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;

(¢) 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 (l5.2 m3/
min. per mz) 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. OQoerating Procedures for Cold Cleaners

The operator of a 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 the 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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(L)

(2)

(3)

(&)

(5)

(6)

(1)
(8)

(9)
(10)

Coversshall be closed during all times that parts are not being processed

through the unit;

Parts shall be placed on racks within the unit to allow for complete
drainage;

Conveyor speeds shall be slower than Ll feet per minute (3.3 m/min.);
Parts that are kept within the vapor zone for at least 30 seconds or
until condensation ceases;

Solvent carryout shall 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;

Workloads shall not occupy more tham half of the degreaser's open

top area;

Solvent shall not besprayed above the vapor zome;

Solvent leaks shall be repaired immediately or cause the unit to be

shut down until they are repaired.

Solvent exiting the water separator shall contain no visible water; and
Loading that shall be limited in quantity such that the vapor level does not
drop more than 4 inches (10 cm) when the workload is removed from the

vapor zone.
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METHOD 1007

PRESSURE-VACUUM TEST PROCEDURES
FOR LEAK TIGHTNESS OF TRUCK TANKS

PRINCIPLE
Pressure and vacuum are applied to the compartments of gasoline
truck tanks and the change in pressure/vacuum is recorded after a
specified period of time.
APPLICABILITY
This method is applicable to determining the leak tightness of
gasoline truck tanks in use and equipped with vapor collection
equipment,
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 division of a truck tank.

3.3 Truck tank vapor collection equipment. Any piping, hoses, and

devices on the truck tank used to collect ard route the gasoline
vapors in the tank to the bulk terminal, bulk plant, or service

station vapor control system.
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 H,0) 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 HZO) below atmospheric pressure.

Supplement 1

107



4.4 Manometer. Liquid manometer, or equivalent, capable of measuring
up to 6250 pascals (25 inches H,0) gauge pressure with * 25 pascals
(2 0.1 inch H,0) precision.

4.5 Test cap for Qapor recovery hose fittings. This cao should 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-?ine'pressure/vacuum relief valve set to activate at
7000 pascals (28 inches H,0) above atmospheric pressure or 3000
pascals (12 inches HZO) below atmospheric pressure, with a capacity
equal to the pressurizing or evacuating pumps.

4.7 Caps for liquid delivery line.

4.8 Pressure/&acuum supply hose.

5. PRETEST CONDITION

5.1 Purging of quor. 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 heating 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 covéers are to be opened and closed.

6.2 Connect static electrical ground connections to tank. Attach the
deliéery and vapor hoses, remove the delivery_elbows, and plug
the Tiquid delivery fittings.

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

tank.
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6.4

6.5

6.6

6.7

6.8
6.9

6.10
6.11

6.13
6.14

Connect compartments of the tank internally to each other if
possible. (If not possible, each compartment must be tested
separately.)

Connect the pressure/&acuum supply hose and the pressure/vacuum
relief valve to the shut-off ValQe. Attach the pressure source to
the hose. Attach a manometer to the pressure tap.

Open the shut-off valve in the Qapor recoVery hose cap. Applying
air pressure slowly, pressurize the tank, or alternatiQe]y the first
compartment, to 4500 pascals (18 inches HZO).

Close the shut-off valve and allow the pressure in the truck

tank to stabilize, adjusting the pressure if necessary to maintain
4500 pascals (18 inches H20>' When the pressure stabilizes, record
the time $nd initial pressure.

At the end of 5 minutes, record the time and final pressure.
Disconnect the pressure source from the pressure/vacuum supply
hose, and slowly open the shut-off valve to bring the tank to
atmospheric pressure.

Connect the vacuum source to the pressure/vacuum supply hose.
Slowly evacuate the tank, or alternatively the first compartment,
to 1500 pascals (6 inches HZO)‘

Close the. shut-6ff valve and allow the pressure in the truck

tank to stabilize, adjusting the pressure if necessary to maintain
1500 pascals (6 inches HZO) vacuum. When the pressure stabilizes,
record the time and initial pressure.

At the end of 5 minutes, record the time and final pressure.
Repeat steps 6.5 through 6.13 for each compartment if they were

not interconnected.
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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.

Supplement 1

110



METHOD 1008

GASOLINE VAPOR LEAK DETECTION PROCEDURE
BY COMBUSTIBLE GAS DETECTOR

PRINCIPLE

A combustible gas detector is used to indicate any incidence
of leakage from gasoline truck tanks and vapor control systems.
This qua]itati&e monitoring procedure is an enforcement tool to
confirm the continuing existence of leak-tight conditions.
APPLICABILITY

This method is applicable to determining the leak-tightness of
g;goliné»truck”tanks during Ibading without taking the truck
tank out of service. The method is applicable only if the Qapor
control system does not create back-pressure in excess of the
pressure limits of the truck tank compliance leak test. For
Qapor control systems, this method is applicable to determining
leak-tightness at any time.
DEFINITIONS
3.1 Truck tank. Any container, inciuding associated pipes and

fittings, that is used for the transport of gasoline.

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

devices on the truck tank used to collect and route the gasoline
Qapors 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 explosiQe
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 iﬁ the terminal, plant, or service
station quor 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 detector 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 Qapor

collection system with a combustible gas detector.

5.3.1 Probe distance. The probe inlet shall be 2.5 cm from the
potential leak source.

5.3.2 Probe movement. 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 shail
be positioned in the path of (parallel to) the Qapor 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 1009

APPENDIX A

A.l EMISSION TEST PROCEDURE FOR TANK TRUCK GASOLINE LOADING TERMINALS
Hydrocarbon mass emigssions are determined directly using flow meters and
hydrocarbon analyzers. The volume of liquid gasoline dispensed is determined by
calculation based on the metered quantity of gasoline at the loading rack. Test
results are expressed in milligrams of hydrocarbéns 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 systems 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 Gasoline Terminal
A primary distribution point for delivering gasoline to bulk plants,
service stations, and other distribution points, where the total gasoline
throughput is greater than 76,000 liters/day.
3.2 Loading Rack
An aggregation or combination of gasoline loading equipment arranged so
that all loading o&tletl 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 liquiqd
loaded to force vapors from the tank truck or trailer into the recovery system.
3.4 Continuous Vapor Processing Device
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 system 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 froi 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 TEST
5.1 Test Period
The elapsed time during which the test is performed shall not be less than
three 8-hour test repetitions.
5.2 Terminal Status During Test Perjod
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 guidelines are provided to assist in
determining normal operation.
5.2.1 Closing of Loading Racks
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.
§.2.2 Simultaneous use of more than one dispenser on each loadin§ 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 maximum 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 Statug Quring 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 variocus sampling points are numbered

in Figure 1.
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sample Point

1. Gasoline dispensers
2. Vapor Return Line
3. Processing unit

exhaust

6.2 The equipment required

Miscellaneous

Measuremente Necessary
- Amount dispensed
- Leak check all fittings
- Temperature of vapors exhausted
-~ Pressure of vapors exhausted
- Volume of vapors exhausted
~ HC concentration of vapors
- Gas chromatograph analysis of HC'

- Leak chaeck all fittings and vents

for the basic measurements are listed below:

Equipment and Specifications
1 portable combustible gas detector, (0-100% LEL) |

1l flexible thermocouple with recorder

1 gas volume meter, appropriately sized for
exhaust flow rate and range

1 total hydrocarbon analyzer with recorder; (FID
or NDIR type, equipped to read out 0-10% by
volume hydrocarbons as propane for vapor
recovery processing device; or, 0-10,000
ppmv HC as propane for incineration

processing devices)

1 barometer

1 GC/FID w/column to separate C, - C, alkanes"’

"Required if methane is present in recovered vapors

"Required if methane is present in recovered vapors or if incineration is the

vapor processing technique.
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A.7 TEST PROCEDURES

7.1 Preparation for testing includes:

7.1.1 1Install an appropriately sized gas meter on the~exhﬁust vent of the
vapor processing device. A gas volume meter can be used at the exhaust of most
vapor recovery processing devices. For those where size restrictions preclude
the use of a volume meter; or when incineration is used for vapor processing, a
gas flow rate meter (orifice, pitot tube annubar, etc.) is necessary. At the
meter inlet, install a thermocouple with recorder. 1Install 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 is required, install a
third tap for connection to a constant volume sample -pump/evacuatad bag
assembly.'

7.1.2 Calibrate and span all instruments as outlined in Section 9,

7.2 Measurements and data required for evaluating the system emissions
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 served by the system
under test.

7.2.2 At the beginning of each test repetition and each two hours 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 process vapors in the holder until the
lower automatic cut-off is reached. This cycle should be performed immediately
prior to the beginning of the test repetition before readings in 7.2.1 are taken.
No loading shall be in progress during this manual cycle.

7.2.4 For each cycle of the processing unit during each test repetition,

record the processor start and stop time, the initial and final gas meter

*Described in Method 3, Federal Register, V36, n247, December 23, 197l.
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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 aampl; continucusaly during
each cycle for chromatographic analysis for specific hydrocarbons.

7.2.5 For each tank truck or trailer loading during the test period, check all
fittings and seals on the tanker éompartmenta with the combustible gas detector.
Record the maximum combustible gas reading for any incidents of leakage of
hydrocarbon vapors. Explore the entire periphery of the potential leak source
with the sample hose inlet 1 cm away from the interface.

7.2.6 During each test period, monitor all possible sources of 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 Por intermittent systems, the processing unit shall be manually started
and allowed to process vapors in the holder until the lower automatic shut-oti'
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

T, = Ambient temperature (°C)

Pb = Barometric pressure (mm Hg)

L, = Total volume of liquid dispensed from all controlled
racks during the test period (liters)

Ve = Volume of air-hydr?carbon mixture exhausted from the
processing unit (M°) :

Ves = Normalized vo}ume of air-hydrocarbon mixture
exhausted, NM° @ 20°C, 760 mm Hg

Ce = Volume fraction of hydrocarbons in exhausted mixture
(volume & as c§g°/1oo, corrected for methane content
if required)

T, = Temperature at processing unit exhaust (°C)

P, = Pressure at processing unit exhaust (mm Hg abs)

(M/L), = Mass of hydrocarbons exhausted from the processing

unit per volume of liquid loaded, (mg/l)
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8.2 Processing Unit Emissjions
Calculate the following results for each period of processing unit
operation: |

8.2.1 Volume of air-hydrocarbon mixture exhausted from the processing unit:

V. -V.f-V

i OF (m3)

Ve = totalized volume from flow rate and time records.

8.2.2 Normalized volume of exhausted mixture:

Ve = [0.3858 °K/mm Hg) VP NM’ @ 20°C, 760 mm Hg
Tet 273.2
8.2.3 Mass of hydrocarbons exhausted from the processing unit:
M, = (1.833 x 10% ng G;H, ) x v,.C, (mg)
NM3C3H,

8.3 Average Processing Unit Emissions
8.3.1 Average mass of hydrocarbons emitted per volume of gasoline loaded:
(M/L), = IM, (mg/liter) *
L,
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 m atu Reco n strum 8
Calibrate prior to the test period and following the test period using an
ice bath (0°C) 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 instrumentsa
to this value.
9.3 Tot drocarbon analyze
Follow the manufacturer's instructions concerning warm-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 wiﬁh 108 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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Table A-1 GASOLINE BULK TRANSFER TERMINAL DATA SHEET No. 1

Terminal Name: Date:
Location:
Schematic Diagram of Rack
Daily Ambient Data: (record every 2 hours) Layout
Iime I, By
Start:
End:
Dispenser Meter Readings
_— T — )
Time Irrimo |

Initial

Initial

124 Supplement 2



GASOLINE BULK TRANSFER TERMINAL CONTROL SYSTEM DATA SHEET No. 2

Terminal Name: 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.

TIME VOLUME READING | AVERAGE

HC Concentration
Start Stop Initial Pressure
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Method 1010 . Determination of Total Fluoride Emissions from Primary Aluminum
TiGM Plats

1. Principle and Applicability

1.1 Principle. Gaseous and particulate fluoride is withdrawn isokinetically from
the gas stream and collected on & glass fiber filter and in the water of the impinger
train and the fluoride content determined by a technicon auto analyzer.

1.2 Applicability. This method is applicable for the determination of gaseous and
particulate fluoride from primary aluminum reduction plants, method 1001 is to be used
to select the sampling location and method 1002 is to be used to determine gas velocity
when testing the anode bake plant and the dry scrubber (section 4.8).

2. Air Velocity Measurement

2.1 The average gas velocity in the potroom roof monitor stack is determined by
direct measurement with a vane anemometer (see 4.C.8).

2.2 Apparatus. .
2.2.1 Vane anemometer, Taylor Model 3132,

2,2.2 Stopwatch.

2.3. Procedures.

2.3.1 .Position the anemometer in the air way so that it faces squarely into the
airstream and the dial faces downstream. Support the anemometer in a manner such that
the air flow through and around the instrument is as free and undisturbed as possible,

2.53.2 Simultaneously turn the engaging lever to the 'on'' position and start the
stopwatch, NOTE: DO NOT turn the engaging lever to the "on'" position unless the fan
blades are in motion. DO NOT turn the fan blades with the fingers. This will alter
the angular position of the blades and affect the accuracy of instrument. The instiru-
ment may be tested by blowing on the blades. .

2.3.3 After a period of 1-3 minutes, simultaneously turn the engaging lever to the
"off" postion and stop the stopwatch. Record the snemometer and stopwatch reading. The
measurement period should be short enocugh so that the total dial registration does not
exceed 10,000 feet.

2.3.4 DO NOT reset the anemometer to zero unless the engaging lever is in the "off"
position. — T ,

2.3.5 Measure the stack area.
2.4 cCalculations.
2.4,1 Air Velocity, ft/min.
Ve ; + C . eqn. 1
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Where:

air velocity, ft/min.

anemometer dial reading, ft.
Deasurement time, minutes
calibration curve correction factor

O-n<

2.4.2 Volumetric flow, ftslnin.

Q=VA eqn. 2

Where:

Q = volumetric flow, ftslnin.
V = air velocity, ft/min.
A = stack area, ft2

2.5 Notes.

2.5.1 The T :
over 3000F. aylor anemometer is not guaranteed correct when used in temperatures

2.5.2 Do not use the anemometer in dust airstr i
vater droplets. y eams or airstreams with entrained

2.5.3 Meter should be calibrated regularly and must be calibrated if it do o]
zero properly or if it has been subject to rough handling. Calibration should ;: go:e
in accordance with procedures outlined in the 16th edition "“Industrial Ventilation"
Page 9-14, published by ACGIH or equivalent. ’

2.6. References.

2.6.1 Taylor Model 3132 Jeweled Anemometer Instruction Manual. Taylor Instrument
Consumer Products Division, Arden, North Carolina 28704.

3, Determination of Particulate and Gaseous Fluoride Emissions - Separation and
Collection UsIn‘ an !!gfn‘;a AlT §ampling Train

3.1 Outline of Method. Impingement is a process for the collection of particulate
matter in which a gas is directed forcibly agairist a surface which serves to retain
particulate matter, The gas stream then passes through a liquid medium which selectively
extracts the gaseous emissions; in this case fluoride. Subsequent semi-automated
fluoride determinations are anslyzed by the lab, Total particulate is gravimetrically
determined prior to fluoride analysis. An alkaline fusion is required to put the par-
ticulate fluorides into solution whereas it is not required for gaseous fluoride is
already soluble.

3.2 Apparatus.
3.2.1 Low fluoride muffle furnace.
3.2.2 Low fluoride charring oven,

3.3.3 75 ml inconel crucibles.
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3.3.4 Assorted volumetric glassware,

3.3.5 Polypropylene graduated centrifuge tubes, 50 ml.
3.3.6 Filtering assembly. .
3.3.7 Whatman #42 filter paper - 12.5 cm.

(7}
[ -]

3. Analytical balance accurate to 0.1 mg.

3.3.9 Technicon AutoAnalyzer I.

3.4 Reagents.

3.4.1 Reagent grade acetone.

3.4.2 Sodium hydroxide pellets.

3.4.3 Saturated low fluoride cslcium oxide suspension.

3.4.4 Stack sample dilution mixture, 60 g NaOH and 200 m! conc. HC10, per liébr.
3.4.5 Phenolphthalein indicator.

3.5. Procedure.

3.5.1 Gravimetrically determine particulate on preweighed filter papers by
removing from petri dishes and weighing to nearest 0.1 =g.

3.5.2 Preweigh (tare) Whatman #42 filter papers to be used for filtering acetone
rinse samples.

3.5.3 Filter the acetone rinse samples carefully through the tared filters to
avoid splashing. (A glass rod should be used.)

3.5.4 Rinse the polyethylene bottles with acetone making sure no particulate
matter remains. Wash down the sides of the filter papers with acetone so the parti-
culate matter will accumulate in the base of the fold. This prevents accidental
loss during subsequent handling,

3.5.5 Air dry the filter papers to a constant weight and record to the nearest
0.1 mg. .

3.5.6 Transfer all of the filter papers (filter samples and acetone rinse
samples) to inconel crucibles and record data.

3.5.7 Saturate the papers by dropwise addition of a well-mixed, low fluoride
calcium oxide suspension. Add a drop of phenolphthalein indicator making sure
sample is basic until completely dry.
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3.5.8 Prepare a blank by treating 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 highest
temperature setting) until partially ashed, or overnight.

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 charring without flaming. When com-
pletely charred, place the samples in the rear of the furnace and ash for 1-2 hours
at 600° C until the ash is white or gray indicating the removal of all organic
matter. (This is essential since samples will be treated with perchloric acid.)

3.5.11 When samples are completely ashed, Tremove them froma the furnace and
add spproximately 3 grams of sodium hydroxide pellets. Return the crucibles to the
furnace for approximately five minutes, watching for "creep.” (No more than 8 at a
ime.)

3.5.12 When the sodium hydroxide has melted, remove the crucibles from the
furnace, one at a time, and swirl to suspend the aelt uniformly until it solidifies.

3.5.13 Allow the crucibles to cool until they do not "spatter" when distilled
water is added. Dissolve the contents of the crucibles with successive rinsings
of distilled water. Scrape the sides of the crucibles with a polyethylene polices:
man to help dissolve the sample. (If necessary, the water may be heated.) Rinse
into a 250 m1 volumetric flask and dilute to the mark with distilled water. (100 al
volumetric flask for dry system tests.)

3.5.14 Impinger volumes should be measured prior to analysis. Pipet an aliquot
(1-20 ml) of each sample (particulate and gaseous) and place in a SO al polypropylene
centrifuge tubes. Dilute to S0 ml with stack sample dilution mixture and mix thorough-
ly by inversion. Analyze on the Technicon AutoAnalyzer I.

3.5.15 Prepare an impinger blank pipetting 20 ml deionized H,0 into a 50 ml
centrifuge tube and dilute to 50 ml with stack sample dilution aixture,

3.5.16 All results are to be blank corrected.
3.6 Calculations.
‘from tech) X (A) X (50 ml
og F- < EaIIquot vo}S X Z%ooﬁg

A = 250 al for filter and rinses but equals impinter volume for impingers.
(100 ml for filters and rinses froa dry systea tests.)

3.7 Precision § Accuracy. The precision and accuracy of this method is limited
by the precision and accuracy of the Technicon AutoAnalyzer procedure (10% error).
Other precision and accuracy data on this particular method have not be compiled or
are not available at the present time.

3.7 Notes.
3.7.1 Sample aliquots should be chosen so the Technicon results fall within

the good operating range of the standard curve. If samples don't fall in this range,
redilute them using another more appropriate aliquot size.
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3.7.2 For further dilutions of the final samples a dilution mixture containing
30 g NaOH and 100 ml perchloric acid per 500 ml is to be used.

3.7.3 Crucibles are to be cleaned by sosking in 10% NaOH over night. Rince
crucibles with tap water and deionized water. Immerse crucibles in 4N HC1 for 1
hour. Wash with hot water, scour, and rinse thoroughly with distilled water. Oxy
crucibles in the charring oven.

3.7.4 Calcium oxide residues left in the glassware should be removed by rins-
ing with diluted hydrochloric acid.

3.7.5 Low fluoride calcium oxide may be prepared by hearing low fluoride
calcium carbonate at 900°C for 2 hours. Test for COy present when cool.

3.8 References.

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 Sampling and Analysis, 2nd Edition, pp. 384-386, pp. 403-
417.

4. Source Sampling for Fluoride Emissions

4.1 Outline of Method. Gaseous and particulate fluorides are withdrawn iso-
kinetically from the source using s sampling train. The fluorides are collected
in the impinger water and on the filter of the sampling train. The weight of total
fluorides in the train is determined using the Technicon AutoAnalyzer (Analytical
Method F-3). Fluorocarbons, such as Freon, are not quantitatively collected or
measured by this method.

4.2 Apparatus,
4,2.1 Sampling train (figure 1).
.4.2.2 Nozzle - Stainless steel (316) with sharp, tapered leading edge.

4.2.3 Probe - Stainless steel (316) with a heating system capable of maintain-
ing a gas temperature of about 2500F at the probe when required to prevent condensa-
tion in the probe,

4.2.4 Pitote tube - Type S attached to probe

4,2.5 Filter holder - Borosilicate glass with a stainless steel 20 mesh screen
filter support and a silicone rubber gasket.

4.2,6 Filter heating system - capable of maintaining the filter holder enclosurse
at about 2S00F. The heating system is required only when the filter is located down-
stream of the impingers, or for sampling saturated gases when the filter is upstreas

of the impingers.

4.2.7 Impingers - Greenburg-Smith (G-S) (1) and modified Greenburg-Smith (3)
izpingers with ground glass, vacuum tight 28/12 or 28/15 ball-and-socket fittings.
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Greenburg-Smith Modified Greenburg-Samith

tip should extend
to within ' from
bottom of the flask.

4.2.8 U-adapters and modular elbow - 28/12 or 28/1S ball-and-socket joints.

4i2.9 Metering system - RAC Model 2343 Meter Control Console, Eastalco Samping
Console,

4.2.10 Nomograph or Stak Samplr slide rule.

4.2.11 Sample storage bottles, 1- wide mouth polypropylene (p.p.) bottles.
Polyethylene (p.e.) bottles are not acceptable.

4.2.12 Davis vane anemometer, 0-3000 fpm. .
4.3 Reagents.
4.3.1 Filters - Whatman No. 1 to fit filter holder.

4.3.2 Silica gel - indicating type, 6-16 mesh, dried at 3S00F for 2 hours.
(Blue when dry - pinkish when wet.)

4.3.3 NWater - distilled.
4.3.4 Acetone - ACS reagent grade.
4.3.5 Silicone stopcock grease.
4.4 Procedure,
Sampler Preparation.
4,4,1 Place a thin ring of silicone grease around the-ground glass joints of all
glassware used in the sample case. Do not use excessive amounts of grease. Use only

enough to ensure a vacuum-tight seal around the joint,

4.4.2 Place a tared filter in the filter holder being certain that the filter is
on the side of the holder that attaches to the sampling probe. The filter must have
been in a desiccator at least 24 hours before use.

4.4.1 If the source to be tested has a high particulate loading (such as an inlet),
attach & cyclone assembly to the filter asseably; otherwise attach a cyclone eliminator
to the filter assembly.

4.4.4 Place the assembled filter holder in a plastic bag and seal it for transport
to the field.
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4.4.5 Attach a calibrated nozzle to the probe making sure that the nozzle will

. face directly into the sirstream and when the probe is inserted into the stack.

Place 8 plastic bag (Whirlpack) over esch end of the probe for transport to the field.

4.4.5 Note: ususlly s nominal %" diameter noz:le for potline baghouse testing
and a nominal 4'' diameter nozzle for potline wet scrubber testing will be used.

4,4.6. Place 100 a1 of distilled wvater in s modified G-S impinger and in a G-S

. impinger. Put the modified G.S impinger in the lst position in the sampler the G-S
. impinger in the 2nd position,

;4 4,7 Place an eupty nodifiod G-S impinger in the third position,

4 4.8 Ueizh spproximately 200-300 g of silica gel to the nesarest: gran and place
1t 1n 8 modified G-S impinger. Place the G-S impinger in the 4th position in the
;anple case.

4.4.9 Attacﬁ tho -odular elbow to the inlet (center tube) of the first impinger.

4.4, 10 Connect & U-adapter from the outlet (side-arm) of the lst impinger to the
inlet of the second 1lp1n;¢r. Connect the remaining impingers in similar fashion;
outlet to inlet,

4.4.11 Placeas plece of Parsfilm over the inlet of the modular 2lbow and over'the
outlet of the 4th impinger to seal the system for transport to the field.

4.4.12 Attach the umbilicsl sample head hood-up to the sample box but do not
connect it to the finsl L-pingor at this time.

4,4.13 Assolblo the tuo ha!ves cf the ssmple case and 1nsort the bolt and vinz
nuts in the interface flanlq.

_4.4.14. Fi1l the impinger section of the sample case with crushed ice. Ice should
be added during the test to maintain an impinger exit temperature of 709F,

Train Operation = Dry Scrubbers

- 4.4,18 Deinrlinc the barometric pressure and record the value on the field data
sheet, i

4.4.16 Conduct a valoci;y traverse on the stack and calculate the average p.
value. Be sure the meter box is level and the manocmeter fluid levels are at zero..
The nozzle should be plugged during the velocity traverse,

4.4,17 MHeasurs tha stack temperature.

4.4.13 Set the nomograph or Stak Samplr slide rule for isokinetic flow conditions
follovin; the instructions printed on the nomograph and slide rule.

4.4.19 Perform s leak check on the meter box. Insert a quick-disconnect plug
in the umbilical cord cormmector, Turn on the vacuum pump and adjust the vacuum to
15" Hg using the coarss and fine vacuum control knobs. The dry gss meter should
Tegister less than 0.002 £ft3 over a 1 minute time period. If the leak rate is greater
than 0.002 ft3/ain., the meter box should be repaired before use.
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. 4.4.20 Field check the orifice meter calibration coefficient, H_. Clase the
coarse adjust valve and open the fine adjust valve.. Check that the R manometer

fluid is zerced, and the valve switch is off (down). Start the pump and open the
coarse vacuum control knob ) turn. Switch the valve control to the up position and
slowly close the fine vacuum control valve. Open the vacuum controls until the

orifice mter differential ( H) is set to the valve of the orifice meter calibration
coefficient ( H.). Time the flow through the dry gas meter for 1 ainute. The flow
rate should be 0.75 ft3/min. If the flow rate does not agree with 0.7S £t3/min., the
meter box should be recalibrated before use. : . R -

4.4.21 Complete assembly of the sampling box. Attach the filter holder to the
inlet of the modular elbow. The umbilical sample head hook-up should be connected
to the outlet of the 4th impinger. Check that all joints are greased, firmly seated,
and held with ball joint clamps, S o

4.4.22 Attach the umbilical to the meter box and sample box.

4.4,23 Leak check the sample train. Plug the inlet to the filter holder. Close
the coarse vacuum adjust valve and open the fine vacuum adjust valve, Start the pump.
Partially open the coarse adjust valve and slowly close the fine adjust valve until a
vacuum of 15" Hg is obtained. DO NOT reverse the direction of the fine cdjust valve;
this will cause water to back-up into the filter holder. When the lesk check is com-
pleted, FIRST slowly remove the plug from the filter inlet and then immediately suop
the vacuum, This prevents water froa backing up into the filter holder and silical
gel from being entrained backwards into the third impinger. If this happens, the
sample train must be cleaned and resssembled before the test resumes.

The leakage rate should not exceed 0.02 ft3/min. If this limit is exceeded, care-
fully examine all glass joints and umbilical connections until the leak is identified
and eliminated. - '

4,4,24 Attach the probe to the filter inlet. Turn on the filter compartaent
heater and the probe heater. Set the probe heater rheostat control using the graphs
in figure 3. The probe and filter compartment should be at 250°F before starting the

sampling.

4.4.25 Be sure the bolt and wing nuts are in the interfice flange of the sample
case to prevent the two halves from separating during the test. Check that the sample
case support bar is securely attached to the case. Attach the support trolley to the
sample case and suspend the sample case from the monorail attached to the stack.

4.4.26 Carefully insert the probe into the stack. Be careful not to bang the
nozzle tip or pitot tips on the stack nipple or the inside stack wall. Position
the nozzle at a point in the stack where the velocity pressure most nearly approxi-
mates the average velocity pressure determined during the initial velocity traverse.
Secure the sample case at this position. (If the stack is under a large negative
static pressure, start the pump before inserting the probe.) .

4.4.27 Record the dry gas meter reading and start the sampling pump. Adjust the
sampling flow rate to obtain the desired H setting as determined from the nomograph.
Record all the data requested on the sampling field data form. - °

4.4.28 The sampling train should be run 4.5-5.0 hours unaitended. Periodically
check the sampling train and baghouse for operational status.
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4.4.29 Prior to stopping the sampling pump, conduct a velocity traverse in
the stack, Record all the data requested on the sampling field data form.

4.4.30 Stop the sarpling pump and carefully withdraw the probe from the stack.
If the stack is under a large negative static pressure, the pump should not be
stopped until after the probe has been withdrawn. Record the dry gas meter reading.

4.4.31 Cover the end of the probe and disassemble the sample case, Seal the
inlet/outlet of the first and fourth impingers, cover the end of the probe, and
Teplace the filter assembly in the plastic bag.

4,.4.32 On the meter control console, turn off all switches, close the coarse
vacuun adjust valve, open the fine vacuum adjust vaslve, and disconnect the tygon
tubing from the inclined manometer taps and close the taps. Coil the umbilical
and snap all the quick disconnects and amphenol connectors together.

4.4.33 Return the sample case to the laboratory for sample recovery.
Train Operation - Roof Monitor Point Source

4.4.34 Determine the barometric pressure and record the value on the field data
sheet. . . -

4.4.35 Using a stopwatch, adjust the sampling rate to approximately 0.60 + -
0.05 ft3/min.

4.4,36 Assemble the sampling train. Check all ground glass joints to see that
they are securely seatsd. All clamps should be tighe,

4.4.37 Connect the sample case to the sampling pump using the neoprene sample
line,

4.4.58 Plug the probe heater into the rheostat control., Set the rheostat so a
probe temperature of 250°F is obtained. Use the graphs in figure 3 to determine the
proper rheostat setting.

' 4.4.39 Position the probe over the point source so that sny water droplets being
blown through the mist eliminators will not be sampled.

4.4.40 Record the dry gas meter reading and start time while starting the
sampling pump. Adjust the sampling rate to 0.60 + 0.05 £t3/min. if necessary,
Record all the information requested on the field sampling data form.

4.4.41 Determine the average stack velocity using the vane anemometer. Measure
the velocity on a 4 X 4 grid in the same horizontal plane as the prode nozzle.

4.,4,42 Allow the sampler to run 4.5-5.0 hours unattended. Periodically check
the sampler and the potline operational status.

4.,4,43 Before stopping the sampling pump, check the sampling rate using a
stopwatch. Record all the data requested on the field sampling data form. Determine
the average stack velocity as done at the start of the testing period,

4.4.44 Stop the sampling pump while recording the stopping time and the dry gas
meter reading.
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4.4.45 Disassemble the sample case, Cover the ends of the sample probe, reseal
the inlet/outlet of the first and fourth impingers, and replace the filter assembly

in the plastic bag.
4.4.46 Transport the sample case to the laboratory for sampie recovery.
Sample Recovery

4.4.47 Carefully disassemble the filter holder assembly and place the filter
in a plastic petri dish. Brush any particulate matter or filter fibers adhering
to the filter holder gasket onto the filter.

4.4.48 ACETONE RINSE: While the probe nozzle is plugged, carefully brush off
any particulate adhering to the external surface of the nozzle and probe. Discard
this particulate. Rinse all sample exposed surfaces with acetone, {.e., nozzle,
probe, cyclone eliminator or cyclone flask, and front half of the filter holder
assembly. Using a nylon brush and acetone, thoroughly clean all the surfaces until
no visible material remains. The acetone rinse should be placed in a glass con-
tainer. Use the minimum amount of acetone necessary to clean the surfaces well.

4.4.49 VWATER RINSE: Volumetrically measure (to the nearest ! ml) the water in
the first three impingers and then place it in a polypropylene container. With
distilled water, rinse the impingers, U-tubes, and back half of the filter holder -,
three times. Place the rinsings in the polypropylene bottle. Do not use more than
500 ml of rinse water. .

4.4.50 Reweigh (to the nearest 1 gram) the silica gel in the fourth impinger.
Place the silica gel in a drying oven set at 350°F for 2 hours. The regenerated °
silica gel should be a bright blue.

4.4.51 Record the appropriate data on the lab analysis forms and submit the
filter, acetone rinse, and water rinse to the laboratory, Subait an acetone blank
for each new batch of acetone that is used.

4.4.52 Remove the silicone grease from the ground glass joints using SO% NaOM
solution and paper towels (Caution: wear plastic gloves). Clean all glassware with
an Alconox solution and store it in the cabinet until next usage occurs.

4.6 Calculations

4.6.1 Dry gas volume, ft3, corrected to standard conditions (689F § 29.92" Hg).

Tstd l’lnx' *

v'(std) i V. T:- .Fitd BE— eqn. 1
Where:
V-(,td) = Yolume of gas through dry gas meter (standard conditions), 3
V- s Volume of gas through dry gas meter (meter conditiomns), £e3
Teed s Absolute temperature at standard conditions, 528°R
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T = Average dry gas meter temperature, °R

Poar = Barometric pressure at the orifice meter, in. Hg

H = Average pressure drop across orifice meter, in. Hg
13.6 = Specific gravity of mercury
Peed = Absolute pressure at standard conditions, 29.92" Hg

4.6.2 Volume of water vapor,

P
"z° R Tstd

P
20 std eqn, 2

vu(std) -V

Vi(std) = Volume of vater vapor in the gas sample (std. conditions), ft’

<
"

Total volume of liquid collected in impingers and silica gel, nl

PHZO = Density of water, 0.0022 1b/ml

ano s Molecular weight of water, 18 1lb/lb-mole

R = Ideal gas constant, 21.83 in. Hg - ft3/1b-mole-OR .
Tst d = Absolute temperature at standard conditions, 528°R

P std = Absolute pressure at standard conditions, 29.92" Hg

4.6.3 Moisture content.

I Vu(std)
wo vn(std) * vu(st:tl) ‘ eqn, 3
Where: | A -
B'o = Proportion by volume of water vapor, dimensionless
vw(std) = Volume of water in the gas sample (std. conditions), £e3
V-(“d) = Volume of gas sample through the dry gas meter (std. condit:lops), £e3

4.6;4 Stack volumetric flow rate, dry basis (std. conditions), £t3/min.

Vea " Vs (1 = B) eqn. 4
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Where:
Vyq = Stack volumetric flow rate, dry basis (std. conditions), ft3/min.
Vs = Stack volumetric flow rate (§td. conditions), ftS/nin.. as determined
by Method S-2 "Average Velocity in a Duct (Pitot Method)" or Method
S$-3 "Average Velocity Measurement (Vane Anemometer)."

B, = Proportion by volume of water vapor, dimensionless

4,6.5 Concentration of fluoride (or particulate) in stack gas (std. conditions),
dry basis, mg/m3.

C . ot 35.31 ft3
3 Vatstd) R eqn. §
Where:
Cs = Concentration of fluoride (or particulate) in stack gas (std.
conditions), dry basis, sg/ad
F, = Total weight of fluoride (or particulate) in sample, mg .

V-(std) = Volume of gas sample through the dry gas meter (std. conditions), fe3

4.6,6 Mass emission rate of fluoride (or particulate), lbs/day

Q=C, Vg K N
Where:
Q = Mass emission rate of fluoride (or particulate), lbs/day
Cs s Concentrations of fluoride (or particulate) in stack gas (std. condi-

tions), dry basis, mg/m3

Vsd Stack volumetric flow rate, dry basis, (std. conditions, ft3/min.

K

Dimensional proportionality constant,

8.99 X 10°5 - 1b - min/feS - ng - day

N = Number of fans in operation on the dry scrubber at the time of the test.

4,6.7 The results from Part 6 above represents the mass emission rate in lbs/day
from s single emission point within a dry or wet scrubber system. It has been deter-
mined that the emission rate from each eamission point within a scrubber system that
was not specifically tested is reflected by the geometric mean of the test results.
Therefore, the geometric mean of the test results for each scrubber system on a pot-
line must be determined, and this average is applied to the formula in COMAR 26.11.06
07C (2).
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EMISSION SAMPLING ANALYTICAL DATA

Test I.D. S Date Received A Results to:
Test Date S Date Reported A : S
Mojisture Technician S

Impinger Volume Silica Gel

Total Water

finish ] £. S S Volume
start S ml s. ] S
net S ml n. S g S g S ml
Filter Technician A
Identification S Sample to be saved:S O yes 0O no
Fluoride A mg Particulate A ng
Probe Technician A .
Identification S Sample to be saved:S O yes 0 no
Fluoride A mg Particulate A mg
Impingers Technician _A '
Identification S Sample to be saved:S O yes 0O no
Fluoride A mg
Totals
Total particulate A mng
Particulate fluoride A mg
Gaseous fluoride A mg
Total fluoride A mg

filled in by samplers

>
[}

filled in by analysts
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DRY SCRUBBER EMISSIONS TEST FIELD DATA

Location Filter #
Run # Imp. Vol.:S / E
Date: b A Sil. Gel.:S : / E
Technicians Bar. Press:S / E
Sample Box # Amb. Temp.:S / E
Meter Box # Probe # length ft.
Meter box aH®@ Cp:
Nomograph # Nozzle # diam., in.
Reference aP Stat. Press. "H,0
Assumed \H,0 Fans Oper. S / B
Leak check: Calibration check:
CFM @ "Hg CFM @ aH@
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Test #

Date

RATIN A

Observer

aghouse Yeed (%

Fresh

Recycle

10

11

A e W -

A | s W N |-

12

Section tapping anode change sampling
Section tapping anode change sampling '
Section tapping anode change sampling
Section tapping anode change sampling
Comments: (baghouse maintenance being performed, feeder problems, etc.)
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EMISSIONS CALCULATIONS - DRY SCRUBBER

Test I.D. Test Date Results By
Techniclians Report Date ‘Checked By
I. INPUT DATA
1. Barometric pressure "Hg
Average aH "Hg
. Stack static pressure “Hg
Meter pressure
a. for HP-65 program (1&2) “Hg
b. for T1-59 program (2) "Hg
5. Stack pressure (1&3) "Hg
6. Dry gas meter calibration factor (Y)
7. Gas Volume sampled, total ft3
8. Water volume collected, total ml
9. Meter temperature °F *.
‘R
]
10. Stack temperature *‘F
11. Stack area ft2
12. Pitote coefficient - C, *
13. Number of fans running
II. OUTPUT DATA
1. Sample volume, STP ft3
2. ] Hzo
3. ACFM
4. SCFM
lbs/Day mg/ft? mg/m3
Particulate
Particulate fluoride
Gaseocus fluoride
Total fluoride
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ROOF MONITOR POINT SOURCE EMISSIONS TEST DATA

Run # Date Operators
Probe # Length Nozzle # Dia.
sample
Filter # Box # Pump Unit #
Amb. Temp. °C of Baro. Press. "Hg inlet/ocutlet taest
start Dif/Avg/Total

Silica gel wt. (grams) a)

b)
Impinger ~ol., total (ml) a)

b)
Dry gas meter reading (ft?)
start - Stop Time
FPlow rate (cfm)
Sstack temp. (°C °F) e
Meter inlet temp (°C °F)
Meter cutlet temp (°C °F)
Vacuum (“"Hg) .
Number of sources running in test section in potline
Number of pots on line in test section in potline
Potline activity in test section # tapping anode change sampling
Potline act. ity in test section P tapping anode change sampling

Comments:
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EMISSIONS CALCULATIONS - ROOF MONITOR POINT SOURCE

Test I.D. Test Date
Technicians Report Date
I. INPUT DATA
1. Barometric pressure
2. Dry gas meter pressure
3. Meter pressure
a. for HP-65 program (1&2)
b. for TI-59 program (2)
4, Stack pressure (1)
5. Gas volume sampled, actual

II.

Water volume collected, total
7. ACFM
8. Meter temperature

9. Stack temperature

10. Start time
11. Stop time

OUTPUT DATA

1. Sample volume, STP

Results By,

~checked By

-Hg

Hg

an

qu

qu

fe?

ml

‘r

‘R .

‘r

‘R

fe?

2. v HO

3. SCFM

q. Test length

minutes

lbs/Day
Particulate

mg/tt?

mg/m?3

Particulate fluoride

Gaseous fluoride

Total fluoride
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Method 1011
GABOLINE DISPENSING PACILITY
LEAK TEST PROCEDURE

1. Applicability

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. Leaks 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 then 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 minimum and maximum full-scale ranges of the pressure gauge are
0-10 and 0-20 inches of water column, respectively. 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 isoclated 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. Apparatus

5.1 Nitrogen. Use commercial grade nitrogen in a high pressure cylinder,
equipped with a two-stage pressure 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 pressure 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-Test 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 present 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 Insure that all Phase II couplers are equipped with a locking dust
cap. Replace the manhole covers as a safety precaution.

6.4 Disconnect the dispenser end of one vapor recovery hose and install
the "T" connector assembly (see Figure 30-2). Connect the nitrogen gas supply
(do not use air), and the pressure gauge to "T" connector.-

6.4.1 For those Phase II systems utilizing a remote vapor check
valve, the "T" connector assembly shall be installed on the vapor riser side of

the check valve unless the remote check valve is disabled by removing the poppet
on the fuel side.

6.5 Install the vent cap assembly(s) (see Figure 30-1). For manifolded
systems all storage tanks vent pipes shall be capped during the test.

6.6 If the storage tank vent pipe is open, and easily accessible, a
modified version of the "T" connector may be installed at the vent pipe (see
Figure 30-3). This will allow the test to be conducted without any dispenser
modifications. This is advantageous at certain facilities using coaxial Phase
I1 systems.

7. Testing

7.1 Open the nitrogen gas supply valve, regulate the delivery pressure
to 5 psig, and pressurize the vapor system (or subsystem for individual vapor
return line systems) to or slightly above 10 inches H,0 initial pressure. It is
critical to maintain the nitrogen flow until both flow and pressure stabilize,
indicating temperature and vapor pressure stabilization in the tanks. Check the,
vent cap assembly(s) and "T" connector assembly using leak detecting solution to
verify that the test equipment is leak tight.

7.2 Close the nitrogen supply valve and start the stopwatch when the
pressure decreases to the initial starting pressure of 10 inches of water column.

7.3 After each minute record the system pressure. Attar five minutes,
record the final system pressure. See Table 30-1 to determine rthe acceptability
of the final system pressure results.

7.4 If the system failed to meet the criteria set forth in Table I
repressurize the system and check all accessible vapor connections using leak
detector solution or a combustible gas detector. If vapor leaks in the system
are encountered, repair or replace the defective component and repeat the test.

7.5 Carefully remove the vent cap assembly(s). Allow any remaining
pressure to be relieved through vent pipes(s). Keep all potential ignition
sources away from the vent pipe(s).

7.6 After the pressure is relieved, remove the "T" connector assembly and
reconnect the vapor recovery hose. If the fuel poppet was removed from a remote
vapor check valve to conduct the test, carefully replace the poppet and reconnect
the vapor hose.

7.7 If the vapor recovery system utilizes individual vapor lines, repeat
the leak test for each of the other gasoline grades. Avoid leaving any vapor
return line open longer than is necessary to install or remove the "T" connector
assembly.

8. Reporting

8.1 The calculated ullage and system pressures for each five minute vapor
recovery system test shall be reported as shown in Pigure 30-4.
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TABLE 30-1

GASOLINE DISPENSING FACILITY
LEAK RATE CRITERIA
INITIAL PRESSURE - 10 INCHES WATER COLUMN

MINIMUM PRESSURE

ULLAGE SPACE AFTER FIVE MINUTES
(GALLONS) (Inches of Water)

500 3.7
600 4.5
700 5.2
800 5.8
900 6.2

1,000 6.5 -
1,500 7.6
2,000 8.2
2,500 8.5
3,000 8.7
3,500 8.9
4,000 9.1
4,500 9.2
5,000 9.3
7,500 9.5
10,000 9.6
15,000 9.7
30,000 9.8

Use linear interpolation for intermediate values of ullage space.
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FIGURE 304
SUMMARY OF

SOURCE TEST RESULTS

Test Date:
Jest Times:

. Run A:
Run 8:
Run C:

—————

SOURCE INFORMATION

FACILITY PARAMETERS

Name and Address Firm Representative and Title

Phone No.
Permit Conditions Source:
Vapor Recovery System
Plaat No. Permit No.
Operates  hr/day & days/yr

PHASE II SYSTEM TYPE
(Check One)

Balance

Hirt

Red Jacket

Hasstech

Healy

Manifoided? (Y or N)

Operating Parameters

Tank # Capacity

[V S I

Applicable Regulations:

VN Recommended:

Source Test Results and Comments:
Tank #:

Product Grade:

Actual Tank Capacity, gallons
Gasoline Volume, gallons

Ullage, gallons

Initial Pressure, inches H,0
Pressure After 1 Minute, incheQ H,0
Pressure After 2 Minutes, inches H,0
Pressure After 3 Minutes, inches H,0
Pressure After 4 Minutes, inches Hy0

Final Pressure After 5 Minutes, inches Hz°

NO COMMERCIAL USE OF THESE RESULTS IS AUTHORIZED

Test Conducted by Test Company
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Method 1012
GASOLINE DISPENBING FACILITY
DYNAMIC BACK PRESSURE

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 systeme are utilized.

2. Principle

2,1 The dynamic back pressure during refueling is simulated by passing
nitrogen through the Phase 1I 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 H,0 and 0-2 inches H,0 for Alternate Methods 1 and 3. Recommended ranges
for Alternate Method 2 are V-.50 inches H,0 and 0-1 inch H,0.

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 Pressure 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 noztles 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 Figure 27-1, ensuring that the riser

shut-off valve on the test equipment is closed. If a Hirt Phase II eystem is
used, the vacuum producing device should be turned off during this test.
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6.2 The test equipment must bae leak-checked pr >r to use. Plug the
nozzle end of the auto fill pipe, open the nitrogen ¢:.inder and the toggle
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 H,0, 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 For those 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 opén in such a manner that the valve is not damaged.

7. Testing

7.1 Alternate Method 1. Phase II systems which do not utilize a remote
vapor check valve may be tested using the following methodology. Insert the
nozzle into the fill pipe of the pressure drop test unit, ensuring that a tight
geal at the fillpipe/nozzle interface is achieved. Ensure that the riser shut-
off valve on the test equipment is closed.

7.2 Close both toggle valves and connect the nitrogen supply.

7.3 Open the nitrogen supply, set the delivery pressure to 10 pseig, and
use the flowmeter control valve to adjust the flowrate to 20 CFH.

7.4 Open the toggle valve on the 0-.5 inches H,0 gauge. If the pressure
is greater than 0.5 inches H,0, close this valve ans use the 0-2 inches H,0
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 Pigure 27-2:
Pump Number and Product Grade
Nozzle make and model
Nitrogen flowrate, CFH
Dynamic back pressure, inches H,0

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 ie available from the manufacturer.

7.9.6 Add the dynamic back preesures, for each nitrogen flowrate,
obtained from Sections 7.9.1, 7.9.4, and 7.9.5.

7.10 Alternate Method 3. Phase 11 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 canpot 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 Resulte 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 follows:

NITROGEN FLOWRATE, DYNAMIC BACK PRESSURE,
cra INCHES E,Q
1 ¢ 9 §
T T Iy 1
loo . L] . . . L] . . L] L] . L] L] L] L] L] 0095
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FIGURE 27-2
SUMMARY OF |
SOURCE TEST RESULTS

Company Meme and Address Testing Company Name and Addreas

Dynamic Back Pressure,
INS. W. C.
Gasoline Nozzle Mfg. &
Pump # Grade Model Number 100 CFH Ccomment 9
— P P— s —
Test Conducted va Date
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Company Name

Test Date

Address City Phone

Test Company Address City

FIGURE 27-3
S8UMMARY OF BOURCE TEST RESULTS

DYNAMIC BACK PRESSURE, INCHES OF WATER COLUMN H
GAS NOZZLE NITROGEN VAPOR VALVE
PUMP # GRADE MODEL FLOW, CFH MODEL NOZILE/HOSE RISER TO VAPOR | TOTAL A P,
ASSEMBLE U.G. TANK VALVE IN H,0
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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 Title
1 Sample and velocity traverses for
stationary sources
1A 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

2B 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
rates in small pipes and ducts

3 Gas analysis for carbon dioxide, oxygen,
excass air, and dry molecular weight

3A Determination of oxygen and carbon dioxide
concentrations in emissions from stationary
sources (instrumental analyzer procedure)

4 Determination of moisture contentin stack
gases
S Determination of particulate emissions

from stationary sources
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5A

SB

5C

SD

SE

SF

SG

SH

6A

68

6C

A

7B

7Cc

Appendix A (continued)

Title

Determination of particulate emissions from
the asphalt processing and asphalt roofing
industry

Determination of nonsulfuric acid particulate
matter from stationary sources

{Reserved]

Daetermination of particulate emissions from
positive pressure fabric filters

Determination of particulate emissions from
the wool fiberglass insulation manufacturing
industry

Determination of nonsulfate particulate matter
from stationary sources

Determination of particulate emissions from
wood heaters from a dilution tunnel sampling
location

Determination of particulate emissions from
wood heaters from a stack location

Determination of sulfur dioxide emissions
from stationary sources

Determination of sulfur dioxide, moisture,
and carbon dioxide emissions from fossil
fuel combustion sources

Determination of sulfur dioxide and
carbon dioxide daily average emissions
from fossil fuel combustion sources

Determination of sulfur dioxide emissions
from stationary sources (Instrumental
Analyzer Procedure)

Determination of nitrogen oxide emissions
from stationary sources

Determination of nitrogen oxide emissions
from stationary sources-ion chromatographic
method

Determination of nitrogen oxide emissions from
stationary sources (ultraviolet spectrophotometry)

Determination of nitrogen oxide emissions from

stationary sources-alkaline-permanganate/
colorimetric method

A2
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Method

7D

7E

Alt 1

10

10A

108

11

12

13Aa

138

14

15

15A

16

16A

168

Appendix A (continued)

Title

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 systems
at petroleum refineriesa

Determination of carbon monoxide emissions from
stationary sources

Determination of hydrogen sulfide content of fuel
gas streams in petroleum refineries

Determination of inorganic lead emissions from
stationary sources

Determination of total fluoride emissions from
stationary sources—-SPADNS zirconium lake method

Determination of total fluoride emissions from
stationary sources-specific ion electrode method

Determination of fluoride emissions 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 emissions from
sulfur recovery plants in petroleum refineries

Semicontinuous determination of sulfur emissions
from stationary sources

Determination of total reduced sulfur emissions
from stationary sources (impinger technique)

Determination of total reduced sulfur emissions
from stationary sources
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Method
17
18

19

20

21
22

23
24

24A
25

25A
25B

27

28
28A

Appendix A (continued)
Title
Determination of particulate emissione from

stationary sources (instack filtration method)

Measurement of gaseous organic compound emigsions
by gas chromatography

Determination of sulfur dioxide removal efficiency
and particulate, sulfur dioxide and nitrogen
oxides emission ratas

Determination of nitrogen oxides, sulfur dioxide,
and diluent emissions from stationary gas turbines

Determination of volatile organic compound leaks

Visual determination of fugitive emissions from
material sources and smoke emissions from flares

[Reserved])

Determination of volatile matter content, water
content, density, volume solids, and weight
solids of eurface coatings

Determination of volatile matter content and
density of printing inks and related coatings

Determination of total gaseous nonmethane
organic emissions as carbon

Determination of total gaseous organic
concentration using a flame ionization
analyzer

Determination of total gaseous organic
concentration using a nondispersive
infrared analyzer

Determination of vapor tightness of gasoline
delivery tank using pressure-vacuum test

Certification and auditing of wood heaters

Koaiﬁ:emont of air to fuel ratio and minimum
achievable burn rates for wood fired appliances

Ad

Supplement 1



APPENDIX B
COMAR CITATIONS TO THIS TECHNICAL MEMORANDUM

The following Air Quality regulations regquire 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 Wasteé'
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 cleanlng
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

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 UGl 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)



7.

ALL PAGES ARE INCLUSIVE

Remove Pages ‘ Insert Pages
Title page-January 1991 Title page w/ Sup. 1
...... UG1--UG2
Table of Contents i--ii
3--4 3--4
93--98 93--114
...... Al--A4
...... B1--B2

File this instruction sheet in the permanent navy blue three-
ring binder behind the tab labeled "Instruction Sheet."

You will be sent further instructions about upcoming
supplements when later action affects this document.

INQUIRIES TO: Dorothy M. Guy

AMA 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
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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
has "Supplement 2" 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 w/ new logo
—————— i--ii
Table of Contents (i--ii) iii-~-iv
223--24 23--24
93--98 93--98
_____ 115--162
Bl--B2 Bl1--B2
3. File this instruction sheet in the permanent binder behind the

tab labeled "Instruction Sheet.™"

4. You will be sent further instructions about upcoming
supplements when later action affects this chapter.

INQUIRIES TO: Dorothy M. Guy, AMA Regulations Coordinator
Air Management Administration
2500 Broening Highway
Baltimore, MD 21224
(410) 631-3240




COMAR 26,11,01,04C

Title: Technical ran 91-01 “Test Meth
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



