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A » he Mogul Corporation
MOGUL 5 P
@ . P WATER TREATMENT PRODUCTS AND SERVICES SINCE 1915:
4’4GEM e CHAGRIN FALLS, OHIO 44022 .« (216 247~éoqo . TELEX NUMBER 980324
REPLY TO:

Southern Division
1201 8. Graham Straet

i X . Charlotte, North Carolina 28203
February 13, 1978 _ (704} 375-5726

Mr. Paul Sieffert
Pullman~Swindell

441 Smithfield St.
Pittsburg, Pa. 15222

Subject: Particulate Compliance Testing
Dear Mr. Sieffert: -
Enclosed are the results of the particulate éompllance testing
performed on the brick kiln at the Lee Brlck and Tile plant,

- Sanford, N. C. on January 24, 1978. : . .
If you should have gquestions which are not answered by th;s
report, please do not hesitate to contact me at our Charlotte
office. B

- Thank you very much for utilizing Mogul's EnvitoServices program
to obtain your particulate emlssion rates. _ :

‘-Z_Yours very truly,

THE MO

I/

W. D. Fink ' .
Laboratory Manager

L ORP YRATION -

ﬁDF/bc
‘cc: In triplicate o |
M. Dill Mecommell ) E@EHWEM
Enclosures &
FEB 221978

AIR QUALITY DIVISION
CENTRAL OFFICE

PLANTS AND LABQRATORIES

Chagrin Falls, Ohio Leonia, New Jersay Phoenix, Arizona CANADA AUSTRALIA
Charlotie, North Carolina Minneapolis, Minnesata Partland, Oregon Winnipeg, Manitaba Tho Nightingale Supply Co., Litg
Ananta, Georgia Arlington, Texas Inglewoaod, California Maontreal, Quebec Sydney, N. 5. w.
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REPORT BY: R,
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PULLMAN-SWINDELL
LEE BRICK ANM TILE PLANT
SANPORD, N. C.

TESTS: Particulate Compliance Analysis
for the Cold FPired Brick Kiln

TESTS CONDUCTED BY: The Mogul Corporaticn

Mr. R. M. Pearce, Team Liader
Mr. Lewls Prederick, Assistant

TEST DATE: January 24, 1978
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—MOGUL enviroservice

INTRODUCTION

Particulate sampling of the stack gases emitted frcm the
cold fired brick kiln was porformed at the Lee Bfick and
Tile plant, Sanford, N. C. on January 24, 1978.

One two hour test was performed on each of the two stacks
to determine the pollutant mass rate according to the reg-
ulations of the State of North Carclina. There were no
observers from the State of North Carcolina present.

SAMPLING AND ANALYTICAL PROCEDURES

Thesse. sources were tested utilizing a Nutech Corporation,

model 261-300. particulate ‘stack .sampling system, which meets

the designed specification of the Environmental Protection

Agency. The method utilized. for particulate analyeis was
the Envivronmantal Protection Agency method as presented in
the Federal Redister Volume 42, 160, August 8, 1977, Methed
v 'Determination of Particulate Emissions for Btationary
Bources® .-

RESBULTS

For ease of interpretation, the attachad tables outline the
results of each test performed. The computerized calcula-

- tions and raw data sheots have been included in t#te report

for aspecific calculation information.

DISCUSSION

The maximum allowable emission rate in lbs./hr. of process
was taken from the kulesand Regulations Governing the Control
of Air Pollution, Board of Water and Alr Resources, Ralelgh,
N. e.; Janlmry i’lr 1972' page ¢‘*30, c—-31.

THE MOGUL CORPORATION —
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Title A0-—Protoction of Envlmnmenl

CHAPTER l--{NVIRONMCNTAL
PROTCCTION AGLNCY -

v (PRI, T54-0]
P.\..'?'R o —STANDARDS OF PERFORM-

ANCF FOR NEW STATIONARY SOURCES .

Nevision to Relerence Methods 1-8

AGENCY:  Environmental
AELnty. :

ACTTON: Final Rule c

HSUMMARY: ‘This rule revises R»!orence
Melhods 1 through 8. the detniled re-
. quirmoents used to mensure emnisslons
from ntfected facilities to determine
whether they are in complinnee with o
standard of performance. The ethods
were orpinally promulgated Deccainber
4. 1971, and since that time severnl re-
visiona beeame apporent whicl would
clerify. eorrect nnd improve the methi-
ods, These revislons make the methods

caslur to use, and improve thelr accuracy

and reliahilicy,
EFFECTIVE DA'I'E Beptember 19, 1077,
ADDRESSES: Cople-; of the comment

. Iettersnre available for public inspection -

and. copying at the U.S, Environmental
-Protection Agency, Public Information
‘Reference Unit’ (EPA Library), Room
T 2072, 401- M Stréet, BW., Washington,

D.C. 20460. A summary of the comments.

and LEPA's responses may be obtained

upon written request from the EPA Pubs

_lic Information’ Center (PM-215), 40l

-*M Strecl. S.W., Washington, D.C. 20460

“Public" Comment Summary:.’
Revitions to Reference Methods 1-8 In ™
Appendix A of Standdrds of Performance

" (swecify

for New Statiohary Sources'),

FOR FURTHLR INFORMATION CON-
TACT: -

Don R Goodwin. Em!sqiou Standards
and Englneering Divisien,
mental Protection Agency, Research
. ‘rrangle Park, North Carolina 27711,
" telephone No. 919-541-5271.

SUPPLEMENTARY ™ INFORMATION:.
_ The amendments were proposed on June
8, 1976 (40 FR 23060). A tota! of 55 com-
went Jetters were reccelved during the
* comruent period—34 from industry, 15
trom povernmental agencies, and 6 from
other interested partics” They contained

numerous sugeestions which were incor- )

porated in the final revisions.
Chunpes common (o nll eight nf tho
reference methods sre: (1) the cinviflen-

tion of procedures and equipment spec- ]

ifientions resuiling from the comuinents,
12y the addition of guldellnes for al-
terninlive procedures and equipment Lo
make prior approval of the Administen-
tor unncueessary and (33 the addition of
an introduction to each reference meth-
od decussing the general use of the
melhed and delineating the procedure

o for weing alternative methods wnd equip-

ment,
Specific changes to the methods nre:
MeTHOD 1

1, The provislen for the use of more
than Lwo traverse dlmeters, when spec-

FEDERAL REGISTER,

tnnl by um Admlnlsuntor
- deleled, IF ong Lepverse diamcter 8 in n

“eoneenttulion  varintion,
- purpos: ol I-hc (l\:h.u.tl puripruph will bo

Proteclion

.B8-01-3172),
polnts for velocily measurensents has -
been reduced und the 2:1 length to width .

Environ- -

. form

i

RULES ANQ REG ULATIONS

has been

pline contuinlpr the prontest expected
the Infended

fulfitled,

2. Bueed on rcm:t dntn Irom Fluidyne
tl'urtlculnw Bampliny’ Strategles for
Largo Power Planta Inciuding Nonuni-
form. Flow, EPA-G00/2-708-170, June
1078) and Enlropy Environmentinllsts

(Determination of the Optlinum Number

of Traverse Points: An  Analysis of
Melhod 1 Criterin (draft), Contract No.
the: number of traverse

ratto requirement for cross-sectional lay-
out of rectangulnr ducts has been re-
placed by » “balnnced matrix” scheme,
3. Guldeliues for sampling in stacks
contpining  cyeclode flow aoand stacks
smaller than about 0.31 meter in diam-
cter or G.071 m® In cross-suctional arez
will be published nt a Inter date.
. 4. Clariftieation has been made as to

when o check for eyclonie tlow is neces-

sary; also, the suggested hrocedure for
determination of unnceeptuble fyw con-
ditlons hns been rovised,

" Memnop 2

1. The calibration of certaln plitot tubes

has been minde optionad, Apbroprinte con-
struction and application guidclines have
been Included. .

2. A detailed énlibration procedure for
tempemi.urc gauges has been- included. .

3. A leak check procedure for p!tot. .
'Iineq hins been included.

- Mnuon 3 N
1. The. numlcnh!mhs’ ol the mcthod has

“been contined to fossii-fuel combustion

processes and to olher processes where it
has been deterinined that componeénts.
otlier than O.. CO,, CO, and N: are not
present in concentrations sufficient to

-aflect the final results.

" 2. Baged on recent research informa-

+ tlon (Particulate Samnling Strategies for

Large Power Piants Inciuding Nonunl-
Flow, FEPA-600/2-76-170, June

19753, Lhe requirement for proportionsi

sampling hins been dropped and replaced-

with the requircient for constant rate
snmpling, Propoartionn] and constant rate
sampling have Leen found to give essen-
tinlty the same result,

3, The *“threce consecufive” require-
ment has been replaced by “any three”
for the determinalion of molecular

welght, €O, and O,

4, 'The cquation for oxce'w air has been
revised to negount for the presence of CO.
§. A clenver distinction has been made
between moleculor weiphit determinntion
ntd  emdssion | rute  correction factor
delermieation, : :
6. Single point,
hns bheen dnchaded.

Menitop 4

1. The kmnnllmv time of 1 hour has
been chianged W n totnl kampling UWine
whitch will span the lenglh of time the
poilutant emisslon rute §8 being deter-
mined or such thiue s Specitied n an
nppilenble subpart of the Standards,

ntegrated sampling

VOL. 41, NO.

160—-THURSDAY, AUGUST 14,

'rm rcqulren‘wnt {or m-.,m,,“
mm\l:m has been dropped and e
with thesrequiremucnt for cuust.‘.,‘ .
btlm[lHn!"

The lenk check before e ¢y
hn;; been made optionsd: the leny, ).,
wlter the run remuing mandatory,

NeTnoo 5

1. The followlng alternabives na,.
‘been Included in the method:

a, The use of metal probe liners,

b. The use of olther materiuls of ¢,
struction for fAlter holders and prod.

L]

. liner parts,

¢ 'The use of polycthylene wish bot.
tles und sample storage containers,

“d. The use of desiccants other thay
silien get or enlcium sulfobe, whey
appropriate,

e. The use of stopcack ['.rcuse otlirr
than silicotie grease, when approprinte

f. The drying of filters and probe-Hitey
catches at elevated temperatures, when
appropriate.

g. The combining of the Nlter nn
probe washes into one countniner.

2. The 1eak check prior to a test run
has been made optionnl, The post-lest
1eak check remains mandatory. A mety.
od for correcting snmple volume for ex-
cesslve leaknge rates hias been included

3. Detaijled leak check and calibration

“procedures for the metering system hmo
-been included.

-

Msmon 8

1.: Possible interfering agents of the
method have been delineated,
© 2. The options of: (a) using a Mcthod
8 .impinger system, or (b determining

. 80. simultaneousiy with particulate
matter, have been Included in Lthe
method. .o

3. Based on recent research data, the
requirement for proportional sampling
has been dropped and replaced with the
requirement for constant rate sampling,

4. Tests have shown that isopropanol
oblained from -commercial sources oc-
casionally ‘has peroxide impurities thai
will ceuse erroneously low SO, measire-
ments. Therefore, u test for delecting
peroxides in-isopropanol has been -
cluded in the method.

5. The lenk check before the test run
hias been made optionul; the lenk check
niter the run remains mandutory, - -

6. A detailed éalibration procedure for
the imelering system has been inchicted
in the method.

Merigon 7

1. For variable wave length =pectro-
phaotonieters, & seanning procedure {or
determining the pomt of maxinnim ab-
surbuaiice has been incorporattd ns an
option,

Meritwod 8

1. Known imterferlog compounds hoyve
bren lsted to aveid misapplication of
the method.:

2, The delermination of Alterabie
patticulute matier tinchuding ackd mist
simultanvously with 5O, wnd S0, by
been allowed where npndicable.

3. Singe ocenssivhnlly some commer-
cinily available quantitics of Isvbroprno

1977 »
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have peroxide Impurltica that will canse
errontonsly high sutfurh: antd misb imeas-
ureincuty, a test tar pernxides in topia-
pannl haa been Ineluded s the melhd,

4. pravim: tee teclnigue for mois-
ture vontent irather than volurnetsl
hns Inen fpeelfied beeanse o mistiure of
yenpiropy]l ntcobol and water will have o
volume e than the sum of thie volurnes
of its content,

5. A closer correspondence hias heen
macle between shnilar parts of Mcetlhokls
8 nmd b,

MISCELLANTOUS

. Beveral commenters yuestioned the
meaning of the term “snbject Lo 1he ap-
proval of the Admluistrator” in relation
to using nlternate test wnthods and pro-
cedures, Ag defined in § £0 2 of subpart
A, the "Admintstrator” invludes any au-
thorized representative of Uie Adminis-
trator of the Environmental Protection
Agency. Authorlzed representintives are
FPA offteials 1 EPA Itcglonal Offices or

State, loeal, and regionnl governmental

officials who have been delepated the re-
sponsibility of enlorcing regulations ut-
der 40 CIPR £0. These oilickals 1 ponsulta-
tion with other staff mcinbers famillar
with technical nspects of source testing
will render decisions remarding accept-
able allernate tesl procedures.

In accordance with section 117 of the
Act, publication of these methods was
preceded by consultation with appropri-
ate advisory committees, independent
experts, -and Federal departments and
agencies, S
{Becs. 111, 114 and 30t(s) of the Clean Air
Act, sec. 4(n} of Pub, L. No. 91-004, 84 Stat.
1883; sec, 4(n} of Pub, L. No, §1-004, B¢ Sint.
1687; set, 2 of Pub. L. No, 80-148, 81 Etal, 504
[42 U.8.C. 1857¢c-6, 1857c-D, 1837g(s) }.)

Note~‘The Envirenmental
Agency has determined -thnt this document
docs not contatn s wnjor proposal requiriog
preparation of an Economic Jpact Analysia

under Exécutive Ordern 11821 and 11049 and’

OMB Circular A-107.
Dated: Augusl 10, 1977,

Doucias M. CosTLy,
s Administrator.

Part 60 6f Chapter I of Title 40 of the
Code of Pederal Regulations is amended -

by revising Methods 1 Lthrough 8 of Ap-
pendix A—Reference  Mcethods  as
falluws: :

Arresnix A- Rveeneag .\IL"rarl:lm M

Phe pekeparee mirthods fo (his appenbiy are felared 10
In LGS erfurmnnes Pealn) sl & 6Ly (Cinpllanes
Wi Reasfandx sl Muintenanen Regnirementst of 40
CEH Pt v, gk
e o (hese rel
satnfatde of il
bty with Subpeart 19,

Wathis e ly &instand of perfermpanes, & setting tiked
et Meglonte gl Froecures™ ga jrovuded (e i)
whnbfy b dest Ielhods appheatile 1o the fwility
Mibijert e pespavdie stanand aod 42 kdontidy sny
gt fostopetana G eeoalitions tn ba fodlow ot wlien
wppiying womethod 10 e pespeoction ity Sweh e
wrucLms the o npie, estal:tli: h sanpling roies, vole
wrped, U Letapeerndtres | gra G b sl el an sohdition
ter, OF e 3 okl 0 le but peacreduecs o Eedere et o tiad,
Ry, for squttes sotadeel Loocr inn moniic e
e, e He e toaet o periin nE S nny Hw
i e peet o e praviled g et xUB el o7 tn
Appwindn i, .

Protection -

Yaclnrlan of Wwethinak In Thia agrpenedin Ja pot bnlenaed
a5 an ehadursement s deolsl ol e pppdenbuiity 0
soyrees Lhat e not sobdert e ataieiards of erfofnanes.
Fha matbds nre pesds ptaaily Applieable 1ol ler =drees,
hnwever, nppheala ity pheanl) ba gonnt o] ey carelnl
ar el pyn) Whe en aliann ey uf (e o iy glent
Wl sieh ctnes,

The apgereiele Bdiewed an Ve doraggladion of 1ha tof-
feae pethorl oy elo s St for furpapent,
{cockipten, ) fu bt e I b 11, A el aer
spscubeat il wbgaaes bowstic b preherabae ieall myeibewks
Too gt bhis noams e giedest Hestlglity 9 the el
n e e, e ever Uas npptonsel B appaaetiealio mosd
Pl BB 0 e p b e spae (e eanpnl b
ealgbdichin . Mosk o i sectlualy dfesetiinsl heron,
Hrepefore, SV sl ol specodicnt s sl
Prtawcetbang s, 0l sy a b w et hanls b LE g viely
el e R Y e e,

Minor ehonues in the wferenes tetluee bt not
Devesaprily ek the saduliny of te pesibis vl ot i
revomitzeal it plicimnbive and fpeaalent e ks
Caaet Eoctnm 8 providet anlhatity ler e Slnome e
Tar ta speecaly of Apgaose S0 speivgient methaedbd, )
Alrzpave wethendys, A Gf) miier clanges ia the
Wik nl the b Hosluniul be

et lule
rha A otk st wdentitin sl al)
aizett e Haody andg vhaoses nist have prom

Hae Sehpansben or . A ow ner emplos e savkione
devintiong s e reb ietiee ethimls without sisbinniee
pior apprreid ek ze Gl the Beh of saleegien! disap-
Prosd and retecug sathappraved metleels,

Wihin 1l rrlerence evhods, estiubn tpecitie rognbpe
el OF proecdures urd boeognizsl we being seeepinbis
of paalendially aoceptablo anit am sperilidatly ideninheoad
in the methods, Uhe ftems demifed as geerptable op-
Lons mur- be used wilhont approval byt paet be bdonti-
fied in the teng report, The potewtistly approsabie p-
linhs Are eited as rubjeet 10 the ppguuval of ihe
AdunaFiaior? or #s Yor squivalens,” Sieh pedemiolly

-&pprovabla b eehiniones of Aliernati¥ s Taay be used gl hie

dizersrion of e owner without peioranproeval, Howeser,
detaited  deserptions Jue applying  these pwatantinliy
approsihie teelnlues o7 slleriat i ves are sl pros s
i1, the referenice Tuethinds, Ao, the poirntully ru.
Ride o)+ I011x Bre 1ol necersarily sece piahle b at! speben-
wnpk, Therelore, &an owner elec! g 10 usn wiell jur-
tentially spprovable leennimues of alternalives s e
apanvibie dor: 1) swsuring that the teehighes or
shiernatives are in fect applicable and are prajerly
ereculed: (D ineluding & wTsiien description of e
plternative methad i The est Fepext. (the widien
nuettnd et bo cloaf Rtud unst he enpable of heing ywr-
form~ without sdditional insiruction, sad the deerea
of detai]l should be »imilar to the detail contmaned in the
referques mielhody); and (2) providing any rationale o
supporting dula necessary ta show the validity of the
alicinniive i Lhe pardgolar application. Fsilure to
el hee toquurenicints can result in the Adminkse
irator’s dizapproval of the alzernative,

Mt 1O RGITLE AND VELOCHY TRATER: IR yom
' BIATIONARY SOUKIEN  °
V. Principté asd Applicabitiry
1.V Principle, To 8id In the reprosmtalive Weasure
ment of peiluimsl ennssions andfor tout volunedti flow
rate fFOM A clationary souee, 8 MERINIeDE <il¢ W here

e pltlent ateesmy i owing in & kuowu irecuun
arlocbed, Bl the vross-sect ion of the diwk is dividad e

& mtmlwr of soral areas, A traverse point is the bented

within eaeh of Lhess efuul areas, R
1.2 Apdicalnlity, T metiod ioapplicalsde o Qow-
ng A8 steesms in duets, stiwks, andd Bues The Thethod

L eatnot he aased whient (1) Aow i eyrlogie oF £ atlig e

Heefion 2,41, 120 postack in xnisller (han shotll 80N meter
02 in) an diagmeler, or ol mE ooe kL in eressases
tivnat area, b U1 Uie Iensurcrient gite i jess tha (wo

el ar doet glnmeires daw natreniin or head thim s bl

Wrsmieter NniTenm fton a tlow distug e, .

The tequinements of thix method st e congdesel
hiedore couatruet3on of o new Laeility from whicki eicisions
will be mvensiredd; fibure Loako seranay reguire aubcegient
nlterations 1o U stw-k of deviation fran the Scendurd
procedure, Unses trvulving varisnis e subjecl to s
prural by the Admbsoeats, U8 Envirsaemental
rutection Apetiey,

o, Proecdure

21 Seleetion of Megwurenwent  Site, Sainiplmg or
vehtent v st eiient o4 pozkoruned sl s gike located st
Teast @bt shack o duet dineteds dowusiPedt g two
Hiteters upatreant foom any How disturbanee sneh as
3 barrul, el pAntioen, O contiebn in e strek, of rem s
visaalt Moome, 18 prerdnar v, st sltetnative hweatmon o
Tut sedimited, gt w Jaration ol brasl Lw g alack or duact
sietertdownetieant ated 4 bl diameter tpatrenm fiem
any Nuw diturbance, For & Feotanpular efose se b,
win reptn v nlenk i (a0 010 shuld e oadeilated Brom the
Tollew iug eyuaten, 10 Jeletming the upsirean and

duw usprean disthnees; O
2LW
! ) el
P v
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RULES AND REGULATIONS ' ' .

. ’ . ) ' . ‘ *
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
w1 | 2.0 ,

T

1 - T

!

T T T T

Rl ]
—{DISTURBANCE

> -+

| MEASUREMENT] 1
-~ ——  SITE

kDISTURBANCE

NS

—p—

. iy w .
1

% FROM POINT OF ANY TYPE OF .~ - 1
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.) . .~ -

_ - 3 4 4
. DUCT DIAMETERS DOWNST.F!_EAM FROM FLOW _D‘A_IST‘U_RB_ANCE (_DIS_TANCE B)
Figure 1-1. -Minimum number of traverse pﬂoi'hts for .pértiqU!a_ite traverses.

whiers 1=length sud W= width, et N K
2.2 Driorminjog the Number of Truversa Poinis, |
221 -Particulate Venverses, Whon the elghi- and

tw u-dimqi;,r.nrnmrtion can bomet, U minhmuninumber

wf drnverdn puitita ghiall bo: (1) twolve, for circular or

roctnnguine sincha with diatneters (ur equivelent di-

amiolers) growtnr Lhan D61 meter {34 In); () eight, for -

ciretlnr stwcks with dintaeiers etween- 500 and 0.61

aeter V2224 W 3 nine, fof recinnguine sincky wilh:

equivatent disineters betwenn V.30 kud val aoter (12-M4
Lk R
Whien (he cight- and Lwodlnnieter eriterion ecaunot bo
ted, (the snintmnan number of travers points | delers
mtued frotn Figute 1-1. Héfore relerrlng to the higure,
Bowever, eterinian the Jditanees frpm Lie chosen mess-
_mernend afte Lo L nearest gpsieots s dowasiren
divtrbances, snd divtde ol dslontg Ly the sisck
minwter pr arivalont dismeler, 1o deicrmlus the
dhastanee 1 L of Ui ol uf diel disaseters, Tl
deteoneas fran Fignre 1 the bl ugwmder
Iraverss pripes (hat correnponedss (0 1o Vie nitmbor wf
duet dhnaeiers npstrenm; snd (8 10 tie sumber of -

Calimtors downstrenm. Sebeel i lipher of the (we

L punipontn muonhaes of frevered Jnints, or o rrealer value,
#0 Lt B chane swaeks the tnmbeer b g uanitgde of 4,
sad for e langudne stacks, e oimnbar is oo of thoso
showt bn 'l ubin 1=, . .

P v 1 1. Urewn-aectioanl dopunt for toctingnfier #u'fu
' : ’ Mo

i

. dape

ol
. e
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RULES AND REGUIATIONS Y Yy

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE {DISTANCE A)
1.0 ' 1.5 + 2.0 A 2.5
50 T | |- I - I I

ﬁ

T DISTURBANCE

n ’ . : :
z 40 | L | Iweasunement
o . . ' - - “sT - SHE
O
¥ |
w
= B _
; =
4 = kDISTURBANCE
; o
; [~ o
i © -
1 =
i =
i =
e =
=
: £ ]
=

I R R NS R
z 3 a 5 & . 7 8. 9 10
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCER}

0

" Figure 1:2. Minimum number of traverse points for velocity {nonparticulate) traverses.

a4 Velwity (Non-Tarijicutste) Traverses. When -
wi ety of votuzuetric flow rate in to be determined (but
ot partenlnte matier), the saInn Drocsdnre as thot kot A ‘
pevlicviate [Riverses (Section 2.2.0 1y Ioflowest, sxcept
thut Fraetre 12 iy Die 1ised fnatead of ¥igere 11
. 2a rgaeRerUinnal Layout snd Locstion of Traverse
hd Parnls,
el Chetiler 8inekn, Locate the unverse polnis on
twn gmegairdicnlar dintnetees idbrording Lo T'able 1-2 and .
The eaninpie dliown o Figire % Any cquation (lor
exnplex, soe Citations 2 and 2in e Blbliography) that
gives Hhe xame 8 iines gy oo b3 Talile 12 gy be ns
Jon it ol Tabde 8 2,
For parrivuinie (reverses, one of the disnrlers must be
b plane coninin ing Whe grenleat v led coleetiration
vutinhion, K., nlter Lenis, ens dinmneter shall bo in the
phnsie of tiw ekl Thes requirement lecuies begt witical
i the listinnnee B Uhe Qistonsines e enses; Ltherefore
orher dinoms b Maatnma may be vsed o1t o nppmn.i
of the Addvanistealeg,
In adebitn, for slacks haviog dineters greater than
08 28 E20 Y he trayerme geninnts ladl e tonted within
W centitseter 01 ) of the gLl walls; wind fur Mok
dhinzrietonovpennd (nor Joss (B W81 00 (74 (LT, e (e verse
prinls kbl Lo baiesd seitlibn §.3 0w 1©,50in.) of the stuck
wally, 1'v mieet Ui criterin, olserve Lo procedires
giren minw, . -
ot Bhawkn Wity Dinoveters (eealer Thsn 081 m
120 0.3, When piy ol the travers faiints i lovatnd
R lion 50,0 fndl worhin A em (Lamin b ol e stack wulls,
yekwenlr thessh wwaty fiom e stick walls to. (1) a dinanes
ol e LA 1 or 1) a distsrsen et Ly (he nosele
Imredn tiameter, whichewer in batger, Pliss peloes
ety paerils fon enel ad of & dostieter) slall be the
Sadjusted™ traveise gudnta. ¥4
Wl ey oF U4 4 diirenxive FAverse prilnds are cotblned
o forne n sakly pljimied Wavetss priint, ont the ad-
franteal puaint as 1w spuirnts ravarse pomin, buth b the
i pling i velaeily nvasirement) provediire, sand 1n
reonading (e dhaia, .
I

i
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DISTANCE,
% of dinmetnr

4.4
14.7
29.5
70.5
85.3
95.6

TRAVIRSE
POIMNT

DAl A —

"RULES AND REGULATIONS

4 .
-

Figure 1-3. Example showing circular tack’croas section divided into
12 equal areas, with location of traverse points indicated.

Tabte 1-2, LOCATION OF TRAVERSE POINTS IN CIRCULAR S.T..l_\CK'S
{Percent of stack diameter from inside wall to traverse point)

Traverse ] b
point
"g’:b:"_ . lNunber df traverse points on a dismater -
. diameter | 2 '] 4 6 |.8 W0 112 14 {6 | 8 | 20 [ 22 |24
1o 1as| 67) 44} 321 2.6) 22 1.8 1.6] 14) 13 1a 1
-2 - |85.4|25.0(14,6)00.5] 8.2 6.7) 5.7 4.97 4.4| 3.9} 3.5 3.2
3 | v |so29.6]19.4)146)11.8] 9.9] 85| 7.5( 6.7 6.0 5.5
4 93.3170.4(32.3 | 22.6| 12,7 {1.6 [12.5[0.9]. 9.7} 8.7 | 2.9,
5. - |es.a|67.7 | 342} 25.0 [ 20.0 }16.9 | 14.6 | 12.9 | 11.6-| 10.5
§ 95.6180.6165.8{35.6]26.9|22.0018.8f16.5[14.6]13.2"
7 - © | 89.5]77.4}1 64,4 |36.6 [20.3 ] 23.6 | 20.4 {18.0 [16.1
8 | 9s:8|85.4175.0]63.4|37.5]20.6| 25.0'] 21.8 {19.4
9 A -~ bene|e2.3 (730|625 38.2 | 30.6 | 26,2 |23.0
10 : PR BN 97.488.2{79.9 |7.7|61.8[38.8{N.5]2.2
1} ' L 93.3 [B8s.4 [78.0 0.4 61.2 | 39.3 |32.2
12l . < 197,9190.0 83,1 76.4[69.4]60.7 {39.8
13| - : ; 94.3 187.5| 81,2 75.0 ] 68.5 [60.2
LI S § ' J98:2]91.5185.4179.5)73.8 677
15 e <] les|es.i]eas sz ]ree
16 S N R 98.4- 92.5| 87.1 1 82.0 [77.0°
17 95.6 | 90.3:) 85.4 |80.5
18 ! . 98.6]93.3(88.4 [83.9
19 ' 96.1 {91.3 {g6.8
20; 98.7 | 94.0 | 89.5
2] o P 96.5 |92.1
22 : : 98.9 | 94.5
23 ' ‘ 96.8
24 99.9
2312 Sincky With Dinmelers Baual to of Tas 'I'ian and than loeste o teneerse patut nt the eanlroll of sach

‘phlm (U1 Fulhew the procsisre i Bection 20,10,

nolivg vnly that sny “sdiosted” points shaondd Le
Fehated govny Busg the stk walls ta: (1) s distnnens of
La e wfiring ) of (23 & didtunce vqunl to the nozzle
baslde dosam-ter, whlrbersr s inper,

24 led banenlr Bkaeky. Detecinde The nunibwe
OF Lrnversn it ny evplabied i Bectienss 20 aned 8,2 of
Uy teetlon]  Fenn Tabile 1-1, detoridnn tha gril) con-
frurnton. Dividn the sisek crosvssetlon dnte gy maoy

“olgiial roe lnoputar elomontol Broat ne Lravoise polnta,

syt aced deeorshng o the exampde iy Figaio 1-0.

Pha satimtion of Linvers shnula betiue Loy vlose Lo the
ek walls Lot capested 10 wrlse with reclangitine
stwclen, 11 Ahls prableon shintld over riae, the Adnine-
tenter st e contacted B rerobinim nf tha ot ber,

2.4 Vorlilention of Ateriien o Ugelonde Flaw L most
siaiionary seurces, bt et of stuck goy lew la
mu-nhull{ pirsflol ot Mhe sk walls, Hloweewr,
cycionle tow rany said (0 Allet sich des o s eypckionng
snd Juertlnd domisters ullowing veniurl perabinwrs, o

:
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2) 1y Slakn Laving Laceouds! Inbsls or alher shict oon-
Owurtions whirh tud o Indure swirling; in Ihess
nitmhys, Lthe prewenm or dleenece of e-r.-lnnlr flow nt
e pazipling boeation mst e determed Tie iltowlng
tecluaipimg pre peoepiabio for Uds detormtostion.

T T T
| | .
-] i ] ‘ o : -Q e
] | '
..._.__..1'.__..]_._.::...__1
’ |
) . .
: ° | I °
__._.._.r_._.._.:-..-_l-._._.
o : [ : ° : °
! 1 1

Figure 1-4. Examplo shawing rectangular stack cross
section divided into 12 erual areat, with a traversy
point at centroid of each arca

Joevel and rero the munowmeler, Connnct 8 Type 8
pitot (ube 10 tho manometee, Position the Typoe H pitoy
Lube st onch trnvarss peint, it specasion, so that ihe
plasies of Lhe fute openings of the ot 1abo nee perpendies -
uine Lo the sk ceossacetiopud plane: when the ‘'yps 8
pitot inbe is In Lhis posilion, 11 i 01 0" referenes.* "Note
the dulleroudial pressure (Ap) renling st onch trnverse
point. 3 a anll (zerad pilet rewling “iz obioined sy O°
Tolerence at o piven troverse poigt, a0 sceepinbile fow
oundilion masta ng that poiat. H the pitol reading s not
tare a1 ¢ reference, fodnte tha pitol Wbe (up to +90° yaw
snelet nptlsnulifending isobialned, Carelully doiwrming
andd oeord the value of (e rotstion angle (o) o the
nearcst degren, Aller the nnll rechnique has heen apptiold
at ench travese point, ealeubare the wverage of the sbso-
lute vuluns of a; assign @ values of 0° to thoso oiula for
wilch ne rutation was required, andincluse thess in the

- overall avenyze, 1 the averago valiv uf @ it grester (han

1° ihe overall flow sondition il Ltho stack i unacen Kubla
luui altetnative methodology, s\lblect o the apprnveal of
the Adminisirator, wust be to perfonin socurals
sumple ang velocily Unecisea s

3. Dibdlography |

- L, Dilarmlnlm Dast Concentrestion in a (s E.ttmam.' .
ASME. Perlormanes Test Cods No. 27. New York,

1937,

2. Devorkin, Mownrd, et al. Alr Follutlen Bource
Testing Manusl, Air Peltion Control Disiriet. Los
Angelva, CA, Novoraber s

3. Methwds for Delermiuation of Velncity, Yolume,
Inisr ond Mist Content of Gases, Western Preciplialion
Divigion of Joy Manufacturing Co. Los Angelm; CA,
Bullerin WP-50, 13, .

4. Slandard Method tof Sampling Staeks for Matticolats
Mautter. In: 197% Boox of ASTM Standards, Part 29,
ASTM Degdgnation D-2928-71. Philadelphla, Pa. 1071,

5. Hanson, !, A, et al. Particulats Sampling Jimtegios
for larpe Power Planis Ineluding Nonuniform Flow.
USEPA, ORD, Es L, Rewearch ‘Trimngte Uark, N, C,
F.['A-fudp2-7G- 170, June 1978, .

8. Entropy Environmeninllsts, Tne. Determination of
e Opthinurm Number of Sampling Poluts: An Annlysis
of Method t Criteria. Environmental Projectlon Ageicy,
lie=earch Triangle Park, N.C. EFA Contract No. 63-01-
2172, Thak 7. .

MrTinp 2~DEFERMINATION 0F BPACK Gag VaLoarr
AND VOLUMETRID Frow [taTk ("U'vex 8 Prrur Tune)

1, Principle ard Apjdicatility

L4 Urinciple. The nyamge pax veloeity In a stack fy
dereriminel frotn Lhe gua densit v anst [Fron mensuseinent
of Lhe preragn vehoeity head wili a Typne § {Staussehicibo
OF feyyrse IE']\«) pltol thhe,

1.2 Apglenbility, This method b applicalitn  for
Ieasinmnent of the averuge veloeity of n gad strean aml -
for il ilying gas Oow.

Tiana procesturs 1 nol apgdicuble At censurement siioe
which £337 10 mead the entens al Methed 1, S tion 41,
Ao e e hind enanot beweed o daeet LI RN TR IO 4
It evehimie or swivlge pus streasn; Seetune 2,4 of Methd
§oabiows Law 19 deteriaine evelonie or swirliog Huw cone
dtivs, Waess tnaaeptnbde ecopditits paist, alternative
‘u_r-mmluu--, sulgert wthe appaoval ol e Admaisimtor,

L8, Envirommental 1'rotoerinet Apeney, ma e e
Phayed (0 mnky necutste Row sute deter gt e
euthas ot stieh AMernaLve proaccidures see; (1) 1o merall
slrainbtening v (23 1 ealegtale {he total volametia
Sluw anlo stuigliotme leally, or (1 1 tHove 10 anodher
wensytetneng silo sl which the flew 13 seveptalile,

2. Appursius

Rpecilicntlony for (he Apparaton are glvan helaw, Any
oLhwer wyspunyatars thia lune Jusen oletmitsd eningd {nlfect to
gyl of the Adurulstrnier} 66 be enpmbln of meetbug
Lo s Hivations widl be cunsidervd acoopialle,

IO
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Tee M e bt 0

1.62¢m (3 in)® '

TEMPERATURE SENSOR .
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Adau.

TYPE S PITOT TUBE /

LEAK-FREE
CONNECTIONS

. MANOMETER

*SUGGESTED (INTERFERENCE FREE)
PITOT TUBE - THERMOCOUPLE SPACING

A3
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Figure 2-1. Type S pitot tube manometer assembly.

. Figure 2-dh); It

2.4 Typs B Pilot Tube, The Type B pitet lube
(Fignre 3-1) shall be made of 1nersl tibing (v, slnin-
Jeap picel). B4 15 revomamended that the exivenal tabing
dimueler (dimonrion 1), Figure L-2b) be belwern 0.48
aud 04 cnadimwiers (e and 1§ inel), "Phero shnbl be
an cqusl disiancs Jruny the base of eneh leg of (e pitot
Ltube 1o il Mn—al;rnlur, pinne Wimesvions Py aticl Pa,

revanzniended Lhat hia disinnen be
between 105 And 1,00 tiinea the eviornal lnbing dismeter,
The ke gpoaiinga of the pitet tube shull, pirefevdily, ba
alignod sa ghown jan Flguro 3-2; howover, alight mimlhn—
meata of the openinga ary forukeubie (ko Figiee -31,

e Fypo 8 14 tubae shall have & spawn woellivient,
deterinined aa outtined [n Beetion 4. Anidentitication
munilier shall 1o Anigned (0 1y pitot tobe; Lhis num ber
nl'm:l L) r\rmuumlly nim b L wagraved on the hody
of the ok,

I
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TRANSVERSE

TUBE AXIS [ o
4 A B S

CFACE . |
~— OPENING —* -
PLANES

. LONGITUDINAL

TUBEAXIS

(a) ,
B " A'SIDE PLANE '
- C ¥ L ‘.’. . ‘ | .
D¢ A _1{-_'PA _ {f 105D <P <150 D0¢:
: .4 P8 . PpA=PR
h —_— ..JL.._.. . ATTB .

© BSIDEPLANE L . .
R

"AORB

ic)

Figure 2-2. Properly constructed Type S pitot tube, shown

1 in: (a) end view; face opening planes perpendicular to trans-
verse axis; {b) top view; face opening planes parallel to lon-
1 gitudinal axis; (¢} side view; both legs of equal length and
o centerlines coincident, when viewed from both sides. Base-
‘ iine-coefficient values of 0.84 may be assigned to pitot tubes
’r .constructed this way. . 7 N -
- B L 2
: 1
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LONGITUDINAL

TUBEAXIS— (¢
[

st B_____,,__! r_..__.

TUBE AXIS

© RULLS AND RIGULATIOND

" |

! h, . l ’ '

an Argsult from ficld use or im-
not affect the baseline value
<0.32¢m (1/8in) and w <

misalignment that ¢
t tubes. These will

_ s aq and a2 < 109, f1 and f2'< 50, z
0.08 cry (1/32n.) {citation 11 in Section B).

Figure 2-3. Types of face opening
proper construction of Type S pito

of Cpls) so long 2
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Tt e \ruvetass of 12 uf tanre prinks, 1anes Than ag  mreie Tuute 220, Quinee Ureburd Muud, Gaitlersbumg, (e Citation 18 W Section 8).
puerernt of e vhividanl AP reading s uro Juw L3 miu
w0s in) [y @ tor Lenyeraes of [owed thnn 13 points,
e thote ane &1 readine 18 teiow 1.3 wun (0.0 kn. 1150,
Citntiut In i Beetion 8 deseritrs crpnpereinily avuilable .
fustru station fur the mehaurearn b of luw-range fos ——
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.
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- pARtel ¢ Teperes nLING the renge of &p wiltied 1y the xinck. - )

. 1. Bb et ety Lhe vniurs 0f ap ns renil by the diffaren- .
tink pressuree Bauee and gaige vil el aEres o - H ¥\ v . e .
witldi i proreent, the oLi Meres (R pressare Eage shintl b . Flgure 2 4, . Standard pltOt tube deS|gn SpeC”lcatlonS.
ennsibereed 10 he i proper calibration. (herwis, the ' . .

L tesy prgies sadh either be mi&lml. l;r p:ww]ulr:’sl tndj:at . . , B .
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! fitled Yarlhy te rmotiete Linetatliv thermotelar, iners Cupiillary gbing oF sUTES anks [nsiaticd Between the  ecainple dots shieot (i 25 )
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PLANT
DATE RUN NO,

STACK DIAMETER QR DIMENSIONS, m{in) .
BAROMETRIC PRESSURE, mm Hy (in. lig}
CROSS SECTIONAL AREA, m2{f?)

OPERATORS

PITOT TUBE 1.0.NO.
AVG. COZFFICIENT, Cp =

SCHEMATIC OF STACK

LAST DATE CA_I.IBH‘ATED CROSS SECTION
’ Stack Temperature
Traverse Vel Hd,, &p Pg
pt.No. . mm {in.} H20 15, 9C {°F) Ts, °K (°R) | mm g (in.Hg) v an

Averags

Figure 2.5, Velocity traverse data,
ot
t
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Refiriiire

1. Cabibration
AL Tape A Pitol Tole, Before Jex initinl nan, care-
oy wszinmne the ‘Typm 8 pitot tibe in tap, ki, bl
erab vaoas Lo veri{y that the faes openinga af the tubo
are néagonedt withinn the gpevilent ks istraled in Fignrs
@ ag 2t on The phiot thbe xhall nol be used M I Mlis Lo
et theae ol niment specilidultions. .
. Afrar vertiving the face opening aligninent, maasues
and noord the kllowing dimentions ol (e RIOL Lube:
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411 1 pa B Pl Tyhe Asseniblies, Phuing sivpngrln
and veloaty sraverion, Hie patated “Type 8 pilot tabe
pot nlways used; 10 numy hdamen, the pibet tubwe
usad D eombination w il ol hef Bakosgampliige coinpum.
ety (Hwrmmesnpde, saampling plols seadlek ad el ol
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nienly cat snelhea nbieel Lhe )
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Fava 1m mad e snddy concttieent sl wik e psbend jeal

onby when The febaive pluegneal of Hat cosngaatoeate iy

Five anmeatbly v sl tiat petidsmumie anfenerenen

l_lf":",“ wre clintfrededt, Voo 2 G thran 0 M ends

iwterlepee et Fon " H e Tyiw N
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copponenl apaueitg d ptot-pesale, pited U gusem e,

pitul-protr shewth} SLaH T senspted gl peeardeed,

Noti.~Do ot pse nuy Type A pliot (uhe aeembly -
wihiloh lx consrrueted =it 1hat the Lt predcure ofhee
jug pliatie of Lhe pitol Tulw i3 Delow tin enley pluus of the
orrhe (see Firpare 161,

4.1.0  Coliurabion Sefup. 111k ‘Type 8 pito! tithe In to
be enlibrated, one e of the 119ba shall be pronpnently
ruarked A, aod tha other, 1, Calibeatlon chndt be deps in
a Now systwn having {he ihwing weventinl dedign
fenturvs;

Di ., TYPESPITOT TUBE

-~

A, BOTTOM VIEW: SHOWING MINIMUM PITOT-NOZZLE SEPARATION.  .*

7 STATIC PRESSURE - -
"OPENING PLANE .

' ——— N S—

SAMPLING ~_ .
| ONDZUE T

'b-'-—l-—b

SAMPLING
PROBE

' IMPACT PRESSURE

} o
/ QPENING PLANE

—d" rypgs PSS )
. PTOT TURE : ‘

' .. NOZZLE ENTRY -
o _ PLANE h\_ )
B SIDE VIEW: TO PREVENY PITOY TUBE oot
.. 'FROM INTERFERING WITH GAS FLOW -
- STREAMLINES APPROACHING THE
. VNDZZLE, THE WPACY PRESSURE . o
OPENING PLAKE OF THE PITOT TUBE C

SHALL BE EVEN WITH OR ABOVE THE
NOZZLE ENTRY PLANE.

e S P

F'i'gure-2-6. Proper pitot tube - sampling nozzle configuration to breVe’ni
serodynamic interference; buttonhook - type nozzle; centers of nozzle
and pitot opening aligned; D¢ between 0,48 and 0.95cm (3/16 and
3/8in.). o ' Lo e T
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1 L]
W>16lem ! . : 23508 cm |
) Qind |
THERAMOCOUPLE THEAMOL OUPLE .o
— I tA0em (1 inl : —
a4 - o 1x — L
TYPE S PITOT TULE {L TYPES MTOT TUBE |
y oR ; ‘
| \
: SAMPLE PROY. :
Figure 2.7, Proper thermacouple placement to prevent interference;
Dy beiween 0.48 and 0.95 cm (3/16 and 3/8 in.).
]
L

D¢

TYPESPITOT TUBE

~QI
(

.

-t Y 2>7.62 cm (3in)

- o e —

--——-b-'

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference;
D¢ between 0.48 and 0.95 cm (3/16 and 3/8 in.).

4.5.21 'The flowing gas streym miteat he eonfined Lo n
diicl of delnita crosa-tectional vred, either rigentae or
reclaninelar, For circudnt crosswsections, the inluimmm
duct dintneler ghall Le 305 o (12 00 ); for tectangniar
crosssactions, the widih sbozter side) slioll De ai logut
234 em (1 i)

0.1.2.2 T he croms-sectlonal aren of the ralibration duet
must b enustant over o distanen of 10 ar tnora doct
diamciers, For s reetangulur crosaesec LI, tise gro ecpiiivae
kent dinmeter, ealenlnted from o followiug eguasthun,
to detertune the nuisber of duet dinmreters:

LW
D. =t -(.L-'f-“’j
) Fquation 2-1
wlhitre:
B Faquienienl dissoviet

PR PN
H ~Widils

To ewaire 1he prewenre of stuble, tully devoloped finw
plierns a1 the rahibraton sile, or 2est seviwn,” the
e st Taested gt beast cight dizmeters downsdream
amd 1w o douuclers upstieam from tha neareat dhxiurb-
BTN,

Kote.="The elght- and bwo-dinmeler eriteds sre ant
alisultitn; other best sehon lovalbions mny ba sl (<inle-
feot 10 apgreeal of the Administadm ), provided 1hnt the
fiow sl tha et site i3 stabile sud densonatiobly fouptlel
to the et aals, .

4120 Tha fow systam shall have Lhe eapnelly Lo
ganurkie & tost-secllon velority siound Y mpnia (300

fr/iming, This vebocity ntosd ba eonstunl with time to
Funsanten stendy flow during enlibiation, Nute thai
Ty B pitol (ule cordligientsobined by siogievelocity
cu{ibrmmn al akd ik @ (A waill generally be
vahid 10 within A3 peresst for thy weasiareoeent of
veloeitiey above WG mlun (L0 fAta )l und e wikhin
45 (o peroent F Ces tneg~areiient of velucitjos bo-
Cweenn 180 and B0 eonzin 40 and Lk fefmin, I s
ywre Preckw sotelsion between O, wied veloeily s
degiend . the flow system ghiall have the tojuelly ta
prenernle ut lenst four distinet, time-invin i best-seetion
veloeitins covering Hes veloeit ¥ raniis fiom 15l Lo 1,355
shjidn 00 to 5000 f1hmin), mied cahbention dtaia shall
e tnken al regudet veloety intervals over this range
{see Citntions U amd 14 In Seetion 6 fer detadd,

4024 Two enlry pewts, ure cork bor the stamdaed
aud ‘Aype 8 putot rerbed, #hnsld be ent B the tael esction;
the siandsrd priot sulry port sholl be leated shighuly
downsieeam of Lthe Tyw 8 porl, w thst the standurd
and Vypo B impaet opwendnrs will e v the e enmas
sactionnl plana during enbibrdion, e Liealitate nhipgn.
srienl 0 e pelot Giineczing ealibea) o, ot s d visablo
thal $he 1est serlion ba conwtrieied ol plevpelng or sanny
olhwr transporent buiterind,

€03 Calitnntian Procedigre, Kote Hint (his procedero
I1 nopeneral onn g st Bol b tend wathout hrast
rebuenig 10 thn #aecin] comsiderstmns presentaod i See-
Do 41,0 Nuta sl that thix proeedure appbas oily o
ringheveloeay enlibeation, “I'n obtang cahibaation dnin
for the A amd 15 sides of cha Uy s 3 prled (b, peocved
A fathows:

.03 Muke sura that the manometer v properly
D) tivd THRL s ond i freen frome cond winet o nnd iqef
e projus donsy. Trgeet s Jeisk chioek sl pitot lines;
popialt ot roplace of Bscoasney .
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4.13.2 Loval and zoro the nimnoneter, “Furn on (s
far nnd altow the llow to siabilize, Seal thn Ty 3 ealry

M.

“4.1.,\.3 Fnarre that the manonieter = level s rarcod.
I'osition the standued pitot Lube 68 4 he cutibentung poind
(etermined as ontimed - Eetion L1300, aml algn 1le
tithe wo that its U Ls prsated directly anto tha tow. Tor-
Liewdnr eavo should be taken in wlgni 1the 1w to pvoid
yaw nnd piteh angless Muke sure that e enbry et
st ronding the (ke is proper]y seaied,

4030 Rend A 80d recornd its volng in x dais 1sbla
similar 40 the omu shown i Figure 2-u. Hemaove the
standard pitot tabe froim the does aned diswonaect o leoim
the mnnometer, Seal tie standard sotry puet,

415 Cunnect the Vype & pited tnle (o the tnanens-
cler, OQpen the Type S eniry port. Cheek the manou-
civr Jevoland repo. Tnsert and sl the 'y pe S pitat e
s 1had 18 A side impact npeminge ix At the aane poimt A
wut Lha sinndard pitot twile s s peanied direetly Ibte
U slow. Moke stire 1hat e snury port sirroundiog the
ttibig is ||.rur-':;:{ sealvd.

0406 K Ay 3 ehler its ¥ulue in the dats tabdle,
Homwve the Tyiw B pitot talw Gum U duet snd e
gonneet Hfrom tho wanomaler,

41007 Ropent stepe 4 L3 thirongh 4.1.0.8 sbove onlil
thres (rars of &y rondings have bheen obrined,

41008 Jepest stepm 43003 through 4.0.0.7 whove [
the 1 side of tha Ty pe 8 pitot (nbe.

4.0 Pordorio coleawdstoms, a8 deserlned in Beotion
444 blorw,

A.0.4  Caleatations,

€041 Fur cach of the sy pairs of Ap rewdings (Lo
throe Trom side A o three froan side 18 olained 1o
Heelinn 4.1.3 abovs, caleulntn the value of the Type ¥
protud by conllivient ux tollows:
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PITOT TUBE IDENTIFICATION NUMBER: oATE: .
CALIBRATED BY: —
“A” SIDE CALIBRATION
" Apgg Bpyy
emH20 1 emH20 : DEVIATION
RUNNO. | (in hz0) linHz20} | Cpfs) | Cgits)- CplAl
. :
2 .
—
Cp SIDE A)
t "B SIDE CALIBRATION
‘ Apstd Apis) -l
em H20 em 20 : DEVIAYION
RUNNG, | _{in. H20) {in. H20) Cots) |- Cpa} - Tpl8)
1 - :
2 .
N -
T o (SIDE B)
3o
. . Z |eptt-Tptaon |
AVERAGE DEVIATION = 0 (A QR B) = ~-~ MUST BE <0.01
| Tp 1S1DEA)- T, (510 B) |e—musT BE< 0.01
e .+ Figure 2.9, Pitot tube calibration data, L
) " . msecordiug do t .crlterll ollsev.-uum 271 to,

/A .
Cotn=Chiuray - _A?;:f

‘HEquetion 2-2
where:
Cytayi= Type 8 pllot tube coeMatont
Cstna) = Blandord pitot tube cosMciont; usa 0.99 If the
eoelliciant is upknown and the tube b dasigned

he
. 2.7.8 of Lius methed,
APud= Veiurity head oreastired by the standard pitot
tibwe, cm 100 in. HL0)
Ap.=Veloily bead monnred by the Type 8 pitot
. tube, e 11,0 (in. U0) . N
4143 Calcuinte € (alde A), the mean A-alde cock
Belent, and C, iside B), the muean Wallp rosfliclent;
n;l’mhu Abe dilferoncs Delwewn thers Lwo AYETAgY
Thhtes, - L ol

‘i placo. Notbe 1hat the sinelevalocit

LA Cabendade the detintbon vl gt of 1he thres A
sitle valires of Gy hom teitk A g and the devintion«
el 1 aldo valve of (7 trem L ride DY Uae Hyp ol
luwlig cqnstion: Y

Devintion- € - O or B)

Pynation

’
Fiw

H.n
T avernge devivtion from the

4141 Caleulste o,
ol bube, Use

Mt [ Bl Lhe Al 13 kidtes of g e
e foMuw ing eguabion;

s —
E]Cr:.p'- C.(Aor 1)
T

e {xide A or B) 3

Egualivn 2-4

545 Usatlie Type 8 pidot judee only [f the veluea af

» (side A) and ¢ (side H) aro loss g or equal 1o 0.01
and if the absolute walue of the ifferrnce betwesn ¢
(AY and Cp (1) i35 0.00 or Joxs.

4.1.5 Epeeisl courldrritfons.

Eeleetion of culibration point,

L1 When Rndseinted Uype B pitot 1ibe by eali-
hwated, selret o enlibirntion paitid st ur near the conter of
Vhe duct, sid ollow the procedsn es outkined in Spationa
4.1.3 aud 4.1.4 ahove. Thia Type 8 pliot cootlicients so
obtuined, Le,, O (shde A) and Ly (sude B, wil) he valtd,
30 Juig ws either: (1) U isolated pitot Wbe ts used; or

(L) the pitot b ix nsed with eliwr vehiponenis (noeels,
thermncouple, sample probs) ju sn areigement thnt {»

interfereace eilegy {sco Figuroa

Iren from arrod ynani
2-0 through 2-8), . .
4.1.5.1.2 For Type R piiot tube-thermorgtpla com-
binativns (witlout sataphe probie), sotect o rnlil\ra!llm
point At of.nvar the eender of Lie duct, and follow the
- procedures outlined in Beetions 4.1.3 and 1.1.4 above:
The eoelicicnts 30 obtained will be valid 20 loug as the

 pites wibe-thesmocouple comslination. is usad by itself

or wnhothereo;_?onrnu M . laterlerence-fros arTango-
meut (Figures and 2-§)..
4.1.5.1.3 For asemblics with sample probes, Lhe
enlibralion point should be located at or near the center
of The duct; howevet, insertion of a ol sheath (nto s
smail duct way coute signifiewnt COOX-RucLioual aren
hlovkaze and yield ineorreet cueficient valiea {Citatlon 9
in Section 6}, "Therefore, 1o Minimite the blockage ffes
-the ealibralion poict may ha 3 fow Furhes affcentor §
necegmary, The actonl blockage et wjll I tiegligible
when the theoretionl Llockige, oy detormined by a
‘perernt or
Jess of L It cross-sectivsnal agey for assouililicn without
erternnl sheathy (Figune 2 -3, and 3 Iervent or less for
Assenblles with extermal sheaibs (Figuro 3-1gh), ’
1.1.5.2 ¥or thos probe sssembliw tn whicl nitot
tube-nozele inlrierence is 8 factor tize., thuse In which
the nitot-nozztl separstlon distance faiig Lo weot the
specilication iBusirated in Fignre 2 8a), the valug of
Cptey depends upon the anonnt of free.npace botween
1he sube and nozthe, st thereforn jp a funetion of nocels .
- Mze, 1o Lhese Instances, separate enlibrattons shall be
perfonined with each of the cusnionly uped nozele aizey
¥ tulibration toeh.
Hhjus s aeveptnbile for this purpose, even though the -
larger noztle’sizes {3 0.885 oin ar 31 100,) are nof ardinarily
used for isikinetie anmpling st veloetion wrutungd 915
m/nlin (UM fAmm), whice is the catehenting velngity;
fote al=o that it 10 Aot necessary 10 draw nn isokinetio
sunplo during valibration (see Cytation in doctivn g),
4.1.5.3 For s probe anuiibiy constrnsied sich that
1L pitat tube isalwogs used in the sanie oticntation, anly
one sida of the pelol tbe nend be ealibratol (the gide
which will face the flow s, The piton tabe tuise syl uict
The alignaent speiitications of Figure 2 =01 243, hawurer,
and must have an Arcrage devintion (o) vulus of 0.0f or
Yeew Ltve Section 4,1.4.4), .

profectod-aren model of the probe sheath, is 0
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1.1.0 Field Use-and Heenlibraiion.

4160 Fieid Usa.

41801 When o Type & pltol (ube Gaolated lulw or
axse by }is nsed i Lhe diokd, (e appropriste coetbiviead
walun (w hether medgned oz ghtalued by calibration) shul
Tie ) 1o perlorme velority cuiculnlions. For «abhested
Tyrue 5 pitet ibes the A e rocthernt shall e pued
when the A stde ol IJm tirhe Bwes the Now, meaf tha 13 slds
coetlicient shull ba used wlen the B osida faees 1he llow;
wiernntively, the arithinetic average of the A and (L side
contlirdent vidurs My be used, irregpuetive of which side
Lac ox the flow,

41612 When s peabe pembly i osed 1o seplo &
mnall duet (12 to 24 dn. b disiserer), the probe slvaih
semetimen Hocks o sigroficant poact of dhe dimt crove:
section, rauviug & reduction o e ¢ective talne of

Crrel Convedt Clistion % in Sectlon 0 for detalls. Come-
ventional  (orot-samphing  probe  aasemhblios ars oo
recotamended 7 e i dincts baeiog iside diametor
mnallng than 12 inches (Citation 16 fn Seciin 6),

4.1.6.2 Heralibtwtinmn.

4.1.621 Iaeinted Uitnt Tubwes, Affer pach Avk) use, the
plict tube shal! L earelatly resnmined oo 1o, alde, and
end viems U Lhe pitet Lue opemngs are stlll aligued
whthin tha sportdivations la=tigid o Vigiete -2 0r & 3,
1L can be weesneed that the bivaelvne eonthiient of Hie piig
inbn hnd ot changed. W, however, the tnhe lan een
darmspad to the axtent that B e learer et the Afw btie
eatlonzs of Fieurn 2-2 or 2-3. the duicaea sinbl eitler I
repaired to rextore proper nliginuent of the five vwenings
of the lnhe shndh be discardeid.

4.1.6.2.2 )itot Tubn Assersbles, Afier eneh fivhd nee,
elisck Lthe faco apening aliststient of the it tale, gy
iR Bection 4.1L6,2.1; al<, feo L idereampunent
Epawciiye s of the aaseiphily, LEthie intetemmpneid spaeiuey
Jiwve ol ehanged wnd the foee apening alipnment ta
secrplable, B oenn Beomsimed 1hgt Wi e lliosent of ths
rsetnbby D hol chinecel, D e e vpening shigamnnt
In no langes within the speciticalioag of Figures 9 oy
X, elther pepair tha damnee or teplaes e pitel Lale
(ealibiraling the new macnliy, 3 vececauyh, H the 1olire
el Spaetae® have chaseml, rostors Uie otpad
spaciapa or feewhibrate Hie ety

4.2 Hisndand plitat (sle GEapplicabley, 1f aostamlaed
l:llul Likhe 4o ansond Bie Tl wodiacily DR orse, 10 1ylse ol
a0 eons !t re bl perordiong te the ctlfeom of S thon 2.7 sod
Ahinil ba nastgned 8 banelinn cetlbetent svalue of 009, 1f
e sthndurd pliot tube Is b as part of ni nuweoilly,
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EXTLRNAL

3
0

SHEATIl

ESTIMATED

SHEATH . =

BLOCKAGE
(%)

Axw
DUCT AREA

the lube shall be In ac iolerferencefrre Arrpemant
(utirel o e approval of the Adiinistratm),

4.3 Tompoernture (kaugrs. After vuch Beld uae, enll-
hrute dial therntomebers, ligind-Ladled st therimemn=
eters, thermocoupbe-poleirtiomcter systeirs, wnd other
Fudipes wb o tempernt ure Withio W perevit of Wie avernes
wisohite stk Lemperuitice, For Lenipersiuies up lo
AURY L T0" F), wee o ASTTM 1ierenir) -ieginass refereaco
thermopmeler, or equivalenl, vs telesenee; nblenanlively,
either & refaence thermocoupln and  Jwienlivneted
(BHLTRIRG Ly N1 or theninomettie haed points, eg.,
ice lwth and boiling water tawrrecied Tor haromeirio
prescitre) miny be wred, For temperininres shoyve 405* G
(81§, us0 un N Ba-ealibeated referencs therinucouphe
potnntisinoter systewm or an plicinate refervues, subject
to the spprovsl of o Adudaistrator,

I, durfug eatlbmtlon, the Bhselule teinperatires mens-
mod with the gaie Iwine calibrutold i Ui releretios
gabgn amren within 1.4 percont, the teinpooture data
wkon In Lhe filld shall be cotisuioned vabid, Otherw
the {mlluh\nt exiuglon teat ghal elther Lie ronyidne
invathl or wdprskmonts Gf approprinte) of Lhe tost reenl
sliall by iy, subject Lo e wpproval of Wie Adiiiustrs.
wr,

4.4 Tarmneler. Calibmbe Lho bavometer used against
& mohrury butvpnter,

b. Culculutions

Carry out ealrubtions, relalning al lnast ane extm
Arelinal Hire bayond that of 1he segubicd date  Hound
ol tigune sfhlor it caleutation, .

5.3} Nuomenclature,

A~ Croee-sortlonnl srea of stack, 1 (1),
Do s Waler vApor in the gas alrenm (from Mothod 8 o
Iefeicnca Mothod ), propoertion by yulame.
ConPlot tube coulliviant, dimenglonless,
Iy Pilot Gubo constant,

{p/g-mole) (mm11g)
(°K ) (o 11,00)

for Lhe imelrie sytem png

1L ravab-mele) (in, 1) o

[ 314

107 =
B N )

R5AD (i) (I, 1,07

0.\

x 100

‘Figure 2-10. Projected-area models for typical ;Sitot tube assemblics.

fur thie Fnplish aysien,
A = bioleeutr weight of atack gan, dry basis {tos
. Beetion 1.6) gr-amnlo (W 1h-rwdey,
A= Moleewly weigdy of sinck gas, wet bass, gfg-
mwle (1 1t-melo). :

=M (l—-Ha)41R0 Fquntion 2 §

Iyue= Baromelcle pressurc sl msasuretont site, mm
N tin. lig).
PomBiack atatic prosures, mm ilg (n. 1Tg),
‘o= Absoiute stock pax proseure, wm Mg (in. Hg).

=Pt P, Ynusiion 2-4

l'...:l- Stawdned sbsolute pressurs, 760 mm 1ig (20,713
n. Ilg),
Qua=Dry volmneirio stack gus Now rate eorneled Lo
standurd eonttitions, Jwemhe (daeihr),
LwBinck tamporaiure, "L (0K,
Tpm= Absoluie stock tunperaiurs, *K (1),

=273 44, for metrio Equation 2-7
= 4004, for Englixh Enuation 2-8
Tera=Biandnrd shanute trmperniure, 2M K (h° R)
o= A vOrnge Sinek Foa vehiwity, s (fsee),
Ap=Yeloelty head of stk g, nun J0 (1o 11,0),
3,000 = Conversian hetor, s,
l&nml'!ll.i‘kwlal’ woight ot water, pi-miole (b-lb-
ingial,
5.2 Avgragaatack gos voliwelly,
Frm
=K ,C, (Vap)ara 4/ 347
P,
Egnation 2-9
5.3 Avorngo sluck pns ey volumolrie ow rajs,

Qu=3,600(1— 1., ), A ( TT:',) (_’ ’.)

Fquntion 2-10
8. Ilibliography
1. Murk, L. B, Mrechanbeal Engineord Hlpndbonk, Now
York, MeGiraw-Ldl Dok Cu,, e 1051,
Lo Porry, Jo AL Clwmkenl Eopineses’ Flarlbook, New
Yark, Motiraw-1Lill Buck Co., Ine. 1800,
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pitoT TUDE IDENTIFICATION NUMBER:! o cremreermem = DATE: e

TALIBRATED BY! o — R
#A" $10E CALIBRATION ‘ )
B | ity OEVIATION
AUN NO, {in. H20} tin. N20) Cafn) Cpls) c,lm_
1 1 |
2 .
3 -
— 1 g, si0e Al
[ “g" 1DE CALIBRATION
e?npﬁtfo 3..”»‘.20 " DEVIATION
AUNND. | - (in. H20) {in. H20) Cals) Cpls) - Calb)
1 _ ' o
2 .
3
_ _ 1 Tots10E B)

3 - A
T |cp-Tpta 0R BY]

AVERAGE DEVIATION = u (A UR'B) - ~4— MUST BE <0.01

3

™

| Ty s A)-Ep tsi0E B |e-tust BE <000

Figure 2:9, Pitot tube calibration data.

' acentding to ine eriterls of Eectivns 2.7.1 to
: Corr =0 SPau 2.7.8 of (hits method, )
Al T Lo pland) 29, APyg™ Velovity henid nessuired by the standard pitol

talm, 10 KGO (U0 1)
AP, = Velouity head eastirad oy the Typs B pllot

Lquntion 2-2 tube, cro 10 {in. 1150)
where: §.1.43 Calvulate L) {side A), the wean A-slde econl:
€101 Type 8 pilol tule coc Melont Belnt, snd @7 (alde T, the mean Naalde cosifclent

s tesiy >~ Hlandard pitot tube conMiviont; s 0.00 1 1be  ealoniate by Wiflorence Lutween ihesy %0 AVErRge
eelficlent 1y unknown snd the bibs Indioaigned  valuod. .

L1408 Uslealste the Weyintnn of sach ol the thres A-
witls vulikeg 0f Cered fanit Uy faide Al e deviut lanob

el shde yalus of oy frem G ade 1Y Use (e fale
Fow g ceprration:

Deviathm . Cun T or B3)
Vipantiom 2-3

4.0.44 Uahuinle o Ve aveinge devintion o the
soenn, Sor Both e A sl 1 stades uf gl priot Lk, Vs
The fellow LR eguation:

2 e
}_:\(fn.a"(.'.( A or 1131

s (side A OF B) sz o e e =

Bgunion 2-4

4045 Ussthe Type 5 pitel 1ube onily 3f Lhe vpltiey of
v (sida A) and v (shie B} nre lesy than o tyoul 1o 0.01
amd i thie absalute value of the diflerenee hetweent Ly
LA} and €y (B} in0.01 or tess,

4,45 Hpoeln) sonsiderations.

1151 EBelectign of enlibration point.

41501 When an isolated Type 8 pitot tube s eoll-
baated, telicl & cohibration ol w1 o neas tie conter
e duet, sl foltew the proeedilee ottlined in Seations
£.0.3 mnd4.1.4 aboro. 'Tho Typw B nitot cuctlicienly &
ehtnined, Le., Cp (ride A) and Uy (side 15y, will be valld,

. &0 Japg A eifhvr: (1) the molated pilot tube s uaed; of
2] thet piten (i is Bied wiil slier eompinients (notein,
theemocont e, antde prolae) i an arrntieent that is

frew froat aerdd ypaamic werference cliccts (sco Fijures .

J 0 ibrough 2 b, .

41812 For Type 8 pitot tuhc-lhanuwou‘plo cora-

Binationa {withoul =avip probed, seloel n ral iniratlon

paint at o 1T the ccnlet of the thiet, and Ipllaw the

. provedures putlingt in Secljong 4.1:3 and 4.1.4 abovs

P cocllicients so ohiainesd wiil be valid ra long ae tha

pitot tube-thiermocotplie camnbination i wead Ly rtoeif

C ot iwith other componeniain an neriereneesfroe Brrangoe
ment {Figures 2 6 and T-8)

41513 For pssemblics with sanple protws, 1he

' _}-Mil-nlion puint shoutd be tocited 6t of iear the denter

of the tucl, however, nwertion of & probe hentld into »
stitall duct My coNse gignicunl eTosi-sclionid ated
blockage and vield incurreet coetlieient valtieg «(2iatien B
in Secnion 8}, Therefure, 12 yininnzn tie blockapge effcet
1he colibrativi puint may ba g few ineliry otleenter it
necewary. The actial bloekaze efteet will e pegligable
wheiy tha theopetionl blovkage, ns- determined by w

rojertotiares Tedel of the probe shealh, ia 2 percenl oc-
s OF Lo dilet ermaeacetional ares dor arsrimivies without
cxternal sheatha (Figure 2-itel, whl 3 pereant or Jess lor
axxetnblies with external gheaths (Figure 2-H0).

4.1.5.2 Yor those prube asa-mblics in whiehi pltot
tube-narele iftterferenes is B Iwtor tie., those in which
tho phtotamaicl separation distance Inils 1o mert the
specitigniion Dlagtiatsd m Yigurs @ dal, iha value of
Cptey Qupmauls vpon the amoent of frecapees bnlwean
the tube and nezrie, and therefore is a tnpatton of nozela
ales, 1n these instaliccs svpRIe’ enlihirnisony sholt be
perdurmed with ench of tha contmonly used nozcle sived
in place, Note that the fingle clovity calibration teeh-
nigue i€ acceptabls for thas prpose, even thongh the
jarer auerle'sizes (> 0085 e ot 1o in.} are pot opdinarily
used for irokinelie smphing at velocitied around 918
miain 43,000 ft/mind, which iv the ralibeation veloelty;
note abw Lut 1018 nat necesaty 1o drnw sn xokinetls
ruanplo duriig calibration gsee Citahon W an Saeond)

L4838 For a probe aasembly canstineted such that
W putot e iaalwoys Uxesh by 1he sRRLe PHe Lt tive, only
onn sidn of the pitot Ll weed be enlibrutond (the slde
which will facy the flew), The piiot e sl et
theahgmment spetiticationes! Figure 2 2or 2-3, howaver,
and st hive s Byerage tevatem 1o} value of 001 or
Tess (e Heetion 4,04 4%

PIDERAL REGISTER, VOL 42, NO. 140--~THURSOAY, AUQUST 18, 1377




&f

feialANU WA ATS

RULES AND REGULATIONS

r

PROBE ' '
- FLEXIBLE TUBING

yd

o A—— s Puagd

\ gl R -T0 ANALYZER
FILTER (GLASS WODL) :

-SQUEEZE BULB

Figure 3-1. Grab-sampling train.

RATE METER

VALVE
"~ SURGE TANK
. AR-COOLED
CONDENSER
PROBE -
Q\ | PUMP .
" EILTER
{GLASS WOOL)

QUICK msconuecr—-@
VAWVE [
BAG

i

A

RIGID CONTAINER

Figure 3-2. Integrated gas-sampling train,

i
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LRI A A mirended 6F wnter o Vel gone B Do peleanl Calradnde the dry prolisd lar meight as
PO R WY PP ST PRTIY i LI wiil fik P "
Cuag, U Abal Yey miny e T R LI B ot 1UTe

Vel anleglodre witis Lhe wpmBaln

ocb s e ter

2L Vatve, A Rtedie valve e ned 1o Adb sl e g 1 Y L Averageet
[} [ ] - L
S Purp A lenkedres, dlaphenenty b pattag. o ;:-:rl; ':.l"-‘:-‘-l-ll:"-' otk teRnl L b e nearest
! y o the Monie o
yrge Ak belwecn e g winl
slu AL parlsateny el

eew TIF,

[T RPN AT wrl anprgpih
il

soap oen The rmtamehe?

for wotion b2 genoels? of theou leotorl How rales A Buw v oF e shsll
£ range of e (o AR GanL! T1r b spa e~k Hark w rqlijvﬂrm diphaeter
cog Flovlde'Bag. Any dres pasic (0 R, Teblur, v .Y und n IR L IR

hiclar, Fetunt) o piadl je-enatel wharebpen 4

L or et ikent, Lvirsr

Uhw aadeeierd e tate nnd Limes ST ILIS L]
i Lhe rangeuf - g

Malin

anhstenl with

LT e o, Ty b e, s 3y

£ A 0 Lilery g spesedead,

Was Irak ek (s b, pungiest it o bt faanennelet 1

H < Py, H1¥
wiob gzt e bnpg L d b Jlew TRIXVILE RN .
Al o afovend for 10 MIBTEL AUy Wil wl tie. Mrennd ?.[!rl]lllllﬁ dinn

was T uanometer

poag inedicnion poheuk.

22T 1retsurn e, A water Alted Vatuhe manoth- M
eief, 0r eivalent, of abott 28 ¢ (12 10.) s used for . TI E

(e fiev)bie bag leakrheck,

a8 Vaean Uangs. A merrry manotneir?, 0r .
pouaient, olaL least (60 oun Mg e in.

Lir snipiing train leak whieek. -

Uy Apalysia. For drsat anil Frrte
tennates st ¢lcrnlion procedure, follow
LI LT Tt by the qusnuclurer, Wiess pthierwhie

Fpahed bereh.

V2a Dry Molernlar Weight Detarnuination An Dot
analgzer ot FyThe 1¥pC comibastinn PR sy zes 12Y Do

el

Jow Uy (baex Uian 4 @ pereent b o hgh
0.0 pereent b cetAntrmEions, the s

3 Dry Molienjar TWeight Determination

Ary af the three aympling and annlvtical procedures

ranivalent fute tralnr, s m

e Meter, 'The potmuetef, of
g Now tabe

e b enpabde of aneisar

jaent an e
: T an aktenuaive leak-
Uk e dreal B8 10 preseurize e bag 10 At ey 1300
12 b o, ey aid mikow to stod prenight. A delated

1Hglls ured kot

Aunlyrer main-
Lhe 1nerrne Lions

23172 FEpision Tinte Carrection Factor or Eveem Al

Tieterrmsnut.on. An Ureat sunlyrer pst 1o usd, For
On {preater than
\ning Ynrette of

_be Orsat upist hure st least 0.1 peroent subdivisng, .

e Kby, R T AR L L -

o 2., Ami-  hen et bor Wil wihiet eneey, Tha try
a eapaciiy e

A ges wrshog to Methed 1,

thron
whih 2l phe al rach

U A%5  Jepeat the Avalyshe and ral
woul the DI g )] he booeey Al 018 el ilRT we
armlymen ot frem fhs it menis Y 00 R i B0
henn {hiree mhnlerniar
GIgR ks aealyneal penlitof noy

aa Mol e, tavegated Saptirag
oot of b . Troredial.

131 Uylems olhrrwlee Fpeci
tiin O PIELE AT Ry erur grrinl~ Et
Jur earedar ek havang itk ters bess then G.AL Al
L 12wl or peviapglng
frax thian il 1y
polula sholt
yar rsbibs shinll be:
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3-3
&. Leak-Check Iyoeedure fur Oraat Analprera

Moving an Orxal analyzer frequeally enusr it 10 bak,
Theselore, an il anslyer whyighd e tharnuehly leuk-
ctireked oo mie belore 1the Ane g0~ wantple is pnitrodtieed
bt it The proeedure for leak-wlirching an Orsat analyzer

pltei], enkaliel
. ns tieerilied
o b wiaoid, tlem

B.1.1 Pring the Ueuic lrvel fnearl pipctte up o the
referones spark o Lbe capiflary tuleiig atad Lhien tlose the
pipette stojeack. : o

5.1.2  ltaise the Woveling balh aalicieptly to hrlog the
eontintug liepsed e pisena pia the stadutied ptlon of
the birot (= und then close the tmaniold stsjeuck,

. B.0.3 Necord thie ineulscus pusiion.

514 Ulwesva the wedvas In the bureile and the
w1d devol in the Fincile for poveticht overthe nest 4

n
« TN tes.

515 For the Orsal anvlyser 1o pass L leak-check,
twoennditlons st begtied, - - L

5.0.5.1 The lquld level Ini each ipetle mnzt not fall
below the botletn of the capiliury wubing during this
s-milnntointereal,

5.1.5.2 The menisous (o the buretta suust nol change
by more than 0.2 tal dnring Lty d-mimate Inlerval,

5.01.6 11 the snulyzer fulls 1he leak-clierk proceduare, all
subier rontiections snd stnneocks should e checked

until the canse of s leak isldentined. Leakiing atnpencls -

must bo disaseembled, cleaned, oivl nuxreased, Leuking
rubber eonneciiuns must 1o replaced, ATLE the anaiyrer
I3 rengemhied, the leskcheek morcdure muyt be
reponicd, . s .
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4. Caloyiations
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A 17 teent rarees wir,
000 1y reetih U O by vnlne Gy bimatny,
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nir cetl By Ui sopares of O nud thal the fuel does not
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Hust Incewen greest. For tose cusex when apptecinble
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do ot sontaln ppprechible mnounts of Ngboor when
orygen curielunont is weed, sltomiale methods, sbjeet
Ly ppsproval ul thee Adnilnistralor, ure 1epinired. i
63 Dry Moleoglue Weleht, Usa Eyuntivn N-1 in
enlettipte ihe dry amelevutar weipht of the stack’ oy

A2 o0 A HERCO0 + 0.32007 03 4-00m0 0, N 5000
' Eqgintion 3-2

Noi® = The ulinve euntlon doex not conshler aruon
I wir ot G0 perevul, mnleular weight of 3790
A ncealive error of alout B4 pereent s intendierdd
Thie tester inay ogsl 1o inclide rrgin in the analyade nxeng
proceduran mubjeet W npprovul of the Admuistrator,

1. Uidiemgphy o,

1. Alishutkr, A, P, Rrorage of Goses end Vupors in
lnstie Bags. fuilersntivual Junirnal of Alr nad Water
Totution, 6:5-81, 16

. Couteer, W Htam 1. and 1.8, Nuder, Alr Sampling
Flastio Houx, Jou of the Arierican -fodusteial Jy-
pirne Asmwiation. S0 27 Jeel

3. Hurreth Muiua) for (ins Analysts, Seventh rdition”

l‘lum-llt Clqu-nrnllun, urd Fifil Avenne, I'htisturegh,
[T i (A HO . -
1. Atelell, Wo T and M. U Midett, Fiekd Rellnbilivy
of Iba (rait Aualyser, Inuiual ol A Pillution Contril
Asarciat o 200 1 May 1901,

5, e lasen, 1T, AL Neutichl, wond W, 8, Sinilh,
Valielntng Orad Anabyas Dida from Fisst Fuel-Firsl
Unity, Baek Sanipling News Jet e85 August, 1096,

“applicable (bawd on evalimtion of the o0

' N7
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1. P'rinriple and A pplionbility

11 rinelple, A pos mumple oevinsepoel st aestiniaag,
riat fonm A sotieey, il Byl Feestny 1lie sains
1 bt et yolumetyenliy og

pravimeiveadiy,

12 Appdienbility, This gncthed apriouabis dnp
deteenshaing the passpe conteot o stack prr

T prslnies are given, The et o 0 reletw e
tres ], Rer seengabe thlernsinis knis el s tie Sah
aeibeh ogre weebend an enlenlite smssion . L
it edlund, whieds jovedey
yasrdbaere bestis] g se Dz sk e e

"

W
sAsing ks § to a pollut
et s, “The approsimation metlesd e
ix only B oenges I ngsprraneeh; ublesnm
spprosinating e gamsiee contont, o, e (LTS
ol hpdlibry bl loetsengues, sodensalinn Veciminm
sinteligmetne coltihntions, aevemns osperbonee, ele,
are alse peceptinbbe,

The telerenee mothad i often comdiebed simidtnoe
unialy wills s HIARL erEsion BRI eneil run; when
it 1, eateuatton of pervent sk L AL LT einisslon
rale, ete., Jor the Aot chall e by L oy uf
Lhie Fefereee piet ol o s pqnivalend, vl ailatsne
shiall 10k 1o Trwsesl wgaont tae restbis ul 1l sl
aethnd, et Ve apprayimsinom im cya,
shutinn of tee Xchoinssteanm, U IV
1l Trreteetion Apeney, 1o b eapodie ol vicl g reaiils
within | perevnt 1t of e tepevses ine ol

NOTE.~[lie rehretre prlbot 11y yuld que Lot
resnite when appli ® ot to
strenms ol condiin water dropdet e, winh
Ulwge corydilinhd st or aze 3spected, o
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tutieneesly With (lee pelermiee ecthod, 8 bl s
thal the pas st is satiessed  Alle I o s rbirm
sonor Jragable af mensuring in 4 ™ L2 VL) Lo tha
relerciice v st probe, Measine ihp L Cus TEINY 1
tirte 81 Ak LTRveese point (aen Sertinn D)) dinug 1 s
reference methad raverse: tabouinte i w <Togd N
EAS lemperatire, Neal, dotormine the 1unatine peroeal -
age, citler by: (1) taing & peychrumerne. vhart wvl
making apraoprate corrections i stk presze 13
ifTetent from thnt of the chart, or (2§ wing saluration
wapor presuire baldes, T cass » hrte the peychrvmebie
chart or Lhe sshiinlion vapes Pledstte lshls are unt

s, aternate
methily, sabjecl to the wppeaval of the Arhmdrstraar,
shiadl be ted.

2 Reference Mithod

The procedure deseribed [n Method 5 iy determining
muisture content v peerptable aa 8 refere e taethod.

2.1 Appafpius. A schematic of e caagling irat
need 111 this eaference methnd Iy showa i evrs 4 1
AW eompotents shall be maintained anl caldratef
according to the provedure oighiusd in Mothind 3,
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Figure 4-3. Moislure sampling train-reference method,
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wauter condenaatinn, and ie egipped woth a fier, cither
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ol tlie prafe) of botesl al-stack Jep., 32 deseribed 1o
Merten 51, W6 Teanove panicuiane matler. :

W hen Stk conedions permid, other pietals or plartie
o, 1-iny niny be wesl for the probe, sulject 10 the spproval
LI L6 Adovnisimtul,

214 Cusdepser, The enndenser consicls of foar
Bt eonnrted in osenes with ground gliss, brake
Jree B e or any STy Jeak-free Hen-ceriaminsting
Danes, 1 he firsd, thied, sid foarth mpthpers #
of e Uireenhargesinh desipen, menbitied by ropaneing
the Liowels o BA eentumeter (17 doeinn Y pavs wibe
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e g |y e pasd a8 rereved. A thenometer,
1o of e gt temperaitre te wathin 17 0 02 Fy,
[T T o mL e sutlet of the tourtd impinget, ke
Thaeanhea, o0 Al it _— .
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213 Couhtig Sysiens. AT ot bath eontunier amdd
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moLsiare.
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Iuside ditneter (110 nnzebes b sncrementy of 6,16 v
(ks in.). Esch pazrle shall be enlibsated aecarding 1o

B Uhinenetlet of Lhe fuoire ix ot vsknily mguitoted durkng |

* tHUnRs, Thy

) Fube, Tyype 3, e dewmcthimd i Secten 31
2 0 sthet detios npgins e By Lhe Adimiie.
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Figure 5 1. Particulate-sampling train, _ y

plano of the plioat tulo shall ba even wiih or aloye the
uotzle entry piane (sen Method 2, Figure 2=Ghy during
aanpllog. ‘The 'Type B pitol lube neserey shall have o
known coslicient, determiuod as oullined in Section 4 of
Method =, N

214 Difterentisi Prossure Gange. Tnclined manain-
ntar of Vhavalent dov e (iwo), & senind oy Seclion
2207 Metivud 2. Oma untneter 8 il be ed or voiocil g
hiepdd (311) vraddinga, nnd We othor, 0f unlive ditferen s
progstirc rembuops, .

205 Fiter Tiolder, DoresilirMo fluss, wilh & gles
AL filtee supinet and a silicone rulidwr gnked, Uther
materiate ol vousiniction (e, stshides sieel, Teflon,
Viton) may be wserd, subleet 0 wppnovnd of 1he Ad-
mindatnstor, The holder desicn shall provude u pwsltive
Sead agatustieakiyre i Lhe outdde of nround the fiiter,
The holder shall bo mitached inunedintely ol the eutlet
of the predw or cyclona, U used).

2140 Filtee Jlenting System. Any hesting system
eapubls of smuliiututng s fempemtitee o the filtor,
holder suring saiphug 0. IR O GUSERLT FY, op
auch other teimperatiire a8 spweitied by s applicabie
sibipart of the yhunlards or ppproved By the Achunis-
tualor qor poparticutar application. Atteraatively, e
tosier pay ok W operate Lhe erpubpinent al a e westure
Mower Lo thit spegithel. A tempsersbinne piage vinjeilidn
of measuring tenperatare W wetldn 47 ¢ 54Y F) dudl
b inskablend s thad the bemperatiee aronad (s 1M ep
Dt winre Do reggin b and monitersd darlng wanpliag,
Lheoting sy=tvins olbor than the oue shown tn AL1"1)-
DoHN wny b e,

LT Cowdenuser, The Tollow!ng sysimn 2hall be nuxd
o doterisine the sbwk pas mawstace eontent: Four
dpdgeds pueetsl an weom with bend-lee gronnl
Fhwe fettvaes of Wy sindlne babteos noncontmmiasting
o Jirat, thind, mel bt onepdagepe shiall b
o the Ln coburg-Biath deslgn, nislilnad by pegldwng
Rhe Hip withi L 20m 84 b T R o extending: 1o
abotl Livon (% 1) trean the batden o (s ek, 'Tho
Scin il e preagmer alindl bo of 4he nm-yllumv.‘:mnh e
Wity the stusbard G Matiticatlons’w.g., ustng flevide
Lo L HTIEY SUTTIT | 1wy {he lmpmv CER, TSI Weezials
ohbwer Phai gleis, oF g Beaibileo s adnnm b s b [TTITE S
M lier Dmbbic o bhe contenes gy bie gaesd, sulagepd
o the wpprovsl of s Adw e, fhe jlrsy and

ierd Bl contabn Known greantadles of
wrler (Reeilon L,1.0, dhe Lhled shgll e Liply, aind the
Bwrth bl emtnde 8 knowar welpht of sllica gel, o
sgulvilat Jotoeant. A o mometer, ciegu bic uf taeasirs
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Ing lempersdure 1o within 1° C {7 PY shall be placed
At the outlel of tho [ourth fmganger for numillodug
pUTPOLA, :

Alvrnatively, any system thist cools Lhe sampde goa
ELreain wnd pllows msasuterient of the waler ol
ani) motsture edvng the meobaier, soeh o witlong
T miwr L g may be used, subpet 1o the appraval of the
Administeator, Avevptable weans are o e Lo
s eoidenseg WaLer eitier gravitoeiriealty o1 9ol iricully
and o micasure the moisture Laving e coadonser by
{1} montaing the temperstiae ond  pressure at the
rall of the condenser nn\} using Dalton’s kvw ot parnal
prresures; or (2 passing the sumple gas siream Uioueh
Botared silen gel (or souivilent desiceansy e won
exit piases kept below 207 C 68° F) and dutormunng
the woighil pnin. .

L means ooy than sillea gel are veed e detarmine
the wimount of Inoistare leaving Lhe erpdraser, 11 s
reeomuended that silica gel (or wpmvanbem) sull be
sand between (he eondenser svstem and pump to prevent
it corslersitiaon by Ehe patinep aad meteions deyviees
o aveid the peed Lo ko corregbdis of Mistsluie 1y
the metersd viluane,

Note,«~1{ n detesminnlion of the pariiculate jpniter

collectod t the Inspdapers is desieed 4o whditaon Lo ovmse
ture content, the impinger system deseribed nhave sholdl
Do wsed, withoat mushifiation, Iwbyvahta
rontnd Agenews TEQUREINE Ths endoretion stind by
contacind an te the sample tevovery sod ssaly s ui Lhe
Lnpeingger etstia,
LR Aetering Syvstein. Viwnnm o gaagges,  Jissk-frea
T, Lhenmonedors caprable of nemsiningg Lemgrentins
Lowibhin 220 05, 40° F)Lary ow twterenpable ob ot ug
voltitne W wil 4 pateent. andd relatid HplveL, gy
whown tn Fipuee 5 erd bl
NN DL xaney ol e
Kebnt e i of st tiyahe vobues e owallun @
pereent anay e tsed, too e el o v
Abitnisttalor, When the sweteting systent o il m
conjunctigy with o pitid Wb, dbe system shall vaable
cheeks o Isokintie fulvs, .

Bupipt og trahtsatibsivg meterngsystems dedpnm e
hy Mow rrnles Lian U doserild a0 AP0 W01 or
Y ANTE gy le usedd provided tiat thee speeaben-
bivens 9. Ll et i are e g, .

LA Tuwaiaeter, Moveury, anetodd, or othey baroerer
tapubile of mewsuring atoesplerie prosae lo withig
Coonm Y gkl i, HE) Inowmany pasew, the Lot (i
Feanallen a3ny be obinbied Lot s wenr by fustiviag waeil tior
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T LR EARI T Chyh Tep peauivntcd and
s elevation Weibpeners L Lween the
Ao 4, grd wrtmpling guabuit sl L appdied at v
NPTTRLLE I LA gy per e m (800 14
gy ulee ¥Ee W e s iy leerene,
AL Prefly  Bhdern i Fagaipment,
wrat e eenad M QU P FANER, WY eeerived
a4 ab Aethod 2, wrad Knm nonlyeer,
Yoedd v Mo dhien) b e (M FETRIIITS
ably, ey athched tn
niprling prredie oy | eanhgnrmtion,
cige b 1 beat 1 Tum L af the aegised pateisid Beyird e Tend Ik
phivg ol the prot e R T L R weh any motel,
Abletund-se iy, Vhe seliser Hny e nltizhedd Just prioe
Las tearten B leedel Note, e ver, 1l il e paporalure -
v "t 1r L Dieled, e segeant sk i pleedd
TR TR (g svrangeient with reaguwt 10 Lha
My % priol nie B RIS e Alaotlund 2, Vieure 2453
Ar g srennsd st oantive, i w Lfierneu uf et more than -
I gt £ the averge yelpeny ne astinent v te bn
Sl el er], Ve 1o pENLLTE wanigte il pot tir ol tautend
1o Vlae prrobse or pitet tnkw, CIhix slieronkive 13 it
{ar 1 har appren il of dhe Administralerd
Hevovery, The Lellawing

e

Hems  ore

221 Probe-Lamer and ProbesNozzie Jhewshes. Nylun
Yristie hrusies with xininless Ktrel wiee handien, The
protee Bzl il hnve eaiensiane (al lenst o SONg o
iy poradeer ad Aitilesn ateel, Nyon, Tellon, of sitnilarly
sieerl waterint Fhe Lraslics shall be prigeely alaed abd

PRI Y R Dt tlea—Fwo. il wish hotlles a8
racunimended: pulyetliyhent wash hottles niny be weml
at 1he ot ol the teater, IL1s rerorhiratied 1hat weionn
nnt he siored in patycthyhkne Ysattles Iny lunged than o

233 Olax gatnpie Sturnes Cantiners. Chemieally
resicinnt, barosilivale glass botiles, fur acelons warhes,
sagh pirl v 1N R, Herew ek £ shintl erlyre b Tialaber-
piwked Tellun or wnall be cuars rivird s ol W0 be leak-iree
_and residant 1o rhemical aitack h{ arelone, (Nattow.
mouth ine baitles have hean fonind Lo T less prons to
wakage.) Alternatively, poiyethyleis twilles MAY be
et -

224 Pelel Dishes, For Riter sam

r'lr'l.-s oes or poid-
shylene, npbess uihorwlue ppecinnd

1
by - the Admin- "

225 Craduited Cylinder andior Nakanee. To Meas-
ure condense] water Lo within y mlor 1 . Gradnated
(ylinders shall have spudlvisions no gredter thian 2uk
Iaboratory Lalances are capahle of weighing 10 the
nenrest U 5 g ot e Ang of Uwse balnnres k8 anjishle ot |
une Bere and 1 pection 2.3.4. v
224 astle Btorage Colnnlnrrs.'Alr-Hum contalnery

" g sore siivapel.

an7 tunnel and Hubber Policeman.. To aid in
wansicr of sihca gol Lo enulalner; 1t Nece ey i sitirn
gel i weid ted in Lths Nedd. .

2.2.8 Funnel tiless or polyethiinie, o aldd in saraph

Firnvely. R
2.3 Analysiz. For snalysis, the [timving eguipment 1a

7 (ilais Weighing Dishes.
Deircelor,
Analytical

Dalance, Tu menaure o withih 8.1

Belance, To measure Lo within8.5¢. . -
3.5 Begkera, 200ml. . . :
226 liygrometer, To mensure the retative bumblity -
of the lanoralory enviropinent, . . ;
231 ‘Compersinre Qauge. o sdeasiafe | e tomijuns- -
ture ul the Inhoratory environment, PRI

3. Reagrnls I . - e i .
2.1 Bampling. The reagenis used Ju & mjRing ore o8
follows: . . . o

311 Filrs. Oss fiher Dltors, whhoul oyganic
binder, exhibiling il Jeast W05 prrarnl cieiency (<0.05
percent penetealion) on 0.3-mivron diovkyd phthutate
ginoke particks The flinr ellicwney Lot aliall b gon-
durted in gaenrinnee wlth ABTM satnined meilrod I
71, FeBl data from the snpplier’s quality vontrol
PrORYANL AI8 auttietent Tor this purpose, '

2.1.2 Fibea Gel., Twheating Lype, 6 Lo 16 mesh, If
proviously Jaweil, A7y At 1757 © Gl ¥) tor 2 honrs, New
eikicn grl may be ward Bs received, Altrenatively, other
tvpee of drrreeania frquivolent ar beilert oy Do nesd,
wihjeel fo ihe nppraval of Lhe Adniinisteator, 7 -

A0 Waler. When aunlyris o e material eanght in
Lhue Spgrimaeees s recpnired, At hTead wate Msll Lo weed,
Kun biatks prior 10 Jicht uer o elimhuie high hlank
on 1S Wutpies . s v s Tt

a.14 Crughed Tee. o .

atb flopenck tireass, Arslanadnsotishle, heaisiabhle
AilrONRD ErhARC. Ahin dn ol NNy If meyor-on ot
neciars with Tellon alrares, or sinibar, pre sl Allerns-
Thvety, niber tyne of AMOPEOCK RIVORE SUAY e wal, aub-
pet to the apyroval of Lthe Adnnnistrater. 77/ -
42 Wpenjite Jecovary. Actluge—ragrni grndde, SONDE

et peadus, in glus bt Uea—ds Fegubml, Avriona
m| pietnd ronialivn generGlly hos & Jitmh Teeidnd Blank
and shoubd nnt ba pred, Homdihnes: sl Lrannfer
preiune o glum hotibm fronn mintsl onnialners; Lthan,
acetune blunks shadl be nun prior 10 fiwlit ann wewd only
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e with low tHauk yalues | <0008 percent) shialt b
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L

poreent of the woiglit of deatond i {ra Jubireet
the maple w . . S
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RULES AND REGULATIONS

Two toreniart fentied fur 1 iy -
na:

a1 Avelons, Biins st B

L aag Deewcant, Anhusbroun calont sadinte, Tl
1T R EYI N Alernutvely, othet vy al b nnts niny ba
sl subjiet o A npeprovnl ol L Addnanictentor,

4, 1'eneedure ‘

Cy Hanmpdiog, ‘Vhe cannplovny of 1hid vt hosd s vy
T, in anler 16 phitnin relinbln peaniie, tostre sl b
trpataed weat n;nnwurml T LI L PraRealires,

1.0 Prried Prepuas Al e v pontule whnlh
e usenindied and FTLITEY i Lo the prewadures
ded i AWED-08TY, Canlres olblerwot rpewedd

n-\‘-»mltmm:\wm1un||mnnl‘si'l:-'uu»lin airtinli
condn 1o fhe pe iy g, Btk 1he utnl weilit [
the sihra gl plus eont £, i bl cnntiner, As e
Alyey eghove, Hhe plHE ol et b ey, by
uriy e weighed 3 Vil i s g sl
Lrwint s mhly,
Lot ool DTEre wiznadly peninst el e oo knilies wa)
kel Biermeof the pmopes disineter
the edpe ey stits et s ling
labied 1he rhapping LS
Vb milens i e
conbibwrs Bt ol tinaw earepl dnung snpling and
weiglhng, .
Paexicente tha Alrers nt a4 B0 R Y
roestiTe fof G4 loast 24 honrs wind hn
prenls of al jeaet ¢ Wpuns W 0 ronsloin WenS
o (14 g ehange frmn previons wenrhing; reond post
to the pearesl L1 me.
sl ont be eapened (o the laboniory atisaphere for o
proaxt groules Thistt & tvtites and o ek brantkdity
alwree EEprial. Adternnicely funios pthen wise apeet-
fies] 1y the Admanisientory, e tilirrs w
W i dupery, des
furpra, il wornhed,  Penenadutes othir 1lmn 4
w1 e, whith aceount ot pelative bty
B tpsed, A treet b LT BIREy al ol e Akt iiaer,
41,7 . reiliinary” Peter atinny, skt tie s
et yile atid the minium pumber of snphing poinls
Reew ding 1 Methwod 1 or e apueitind by Adiinistne
tor. Dutermine the statk pressue, Wi )
rauie of veloeily hewds nsog Nathd 20t 15 reea pnended
1hnt o Jeak-cheek of Lhe prot Yinea tsee Muihuad 2, Bees
fiom 2.1 by perdorieel. Yhetertnbne e pustinee e tout
yning Approviniation Methol & ne i abierimives e

fhiw s oF pinhale by,

k. As o aHrmalive.

and
tin-_

Cthe panues of TBKINgE 80Kt Rt g FALe ALLTES.

Phelerptnie e Binek gns ey meitlsr welelil, 88 dawt-
cebbed i Mettiml 2, -Hectian ki if integraked Method 3

* b s used foe ottt lar weiehl determination, the
ahith be faken Atialiganely

fabegtod b sanapte,
with, and fur the sane
LenTain Kpanpe s
Kelret o norade size bl
wrch hat 58 not ety
arsder Lo moindain Lenkinetir i pkg
i

wlal Jengih of Lne us, Lhe s

r e range of volgelty honads,
4 chnnge (e nngake #de m
caten. uring 1he
Tun, do not thaugo 1he powzhe size, Rusme st 1he
proper diflereninigl pressiane gauge B8 Twrun tor thee ennee
of veloclly lvids uuquum-‘l:d ey Bection 2.2 of Method

T . .
Helnet & sultable probe lnnr auied proheength Euelv 1 hat -

all traverse points val Yo maanplidl. For koree sracks,
cogrider sampling from upposite sides of the stack 1o
rellies (e eneth ol prohes.

Faloet & talnl ramping 1haie greater than of reutal i
the mnlmum totsl wapling tine ppreilied jo e tedh
procedures tor tho rpecitic ndukiry anel that 11 e
ramphing thae ped paniad is nut Tess Uhan 2 min loT suman

voluie taknn {eorpected 1o stamdivd

nample volume, "he lative as Lazed on an spproyimsie
ayrnate sanpling mue. .

1t s recinniended thit the mumber ol miniles savin-
Jhed #L sl polut he on justeder of au infaer plus o
el painsile, i onder 1o aveid titpekeegring CFRes.

T g afresnmstanees, f0.,
nevrairy W pvmprbo fur sluniee timey 04 tho traverse
pringx aisd o gLinin smoller gus samipte vohinee. 10
theae caser, ' the Adpisastralut'd apwurnl nust first
e uained, [

418 Freparalion af Collietion Tralu, Durlng preps
aralinn anrd axariihly of the sampling wraty, keep all
FYERULL L] W here caniamiiutie cult oeril voverml uniid
st prlor to Aoty of vt saanrpling is Ahatt 10 legin.

14w BN rld of wales i o ol Hhe U iwh PHfrnger,
leavr (o Ehird Ympineer empty, wod Lenrsie? aptnnal-
mntely 200 to 0 £ ol preweirhed ellien el trow- s
rosnpdirer 1o tho fourth Tnupenger. Mare silien gel may be

w are shutild be fnken to funine that it Is nol
entrnined: And ensried ik dren 4 nngunget durHIg
mmpling, Place tha rotlsineg ins
wia $11 1l KBTI TWCOYRTY. Alernalively, tba wrighit of
the silive ged s EHNECT LAY Bo deterinined W U
neareat 416 & s Teeor vl

Viahig & Lweeser o vhonn div
pace & kabeind Udentiteel) e
o gure hiat the

neahin - puTghRl gloves,
weahed filter a0 L

mm‘m o reand fratn +4 @t Wha Biter, Uk

i Hiter by 1vark Al nede by 18 eonieled,

Whant ‘lnw stwqa re e, frvtal! Lha ariverlod Borcle

vming A Vilen A U-ting whetl Mk emperhliiens Are
U iyt sing pahed

nTElIE Br8
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A overy dheht enat sl ah

'
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g the norele and pratling @ dsit reun 1 o in,

i oach wenthitg e Glter

- loh-cToeekrd with
. olie step, N

ure, and e’

the plug from
Ceyelone nf alslicakde) ed dnn

Laleh eyeles, it may he

+
onrrectinn aemd e nplied 10 e d vufu-n
“megennd, J, boweve,
. e uster sivall rither
- hreammyde volume v Lhawn in Bection .ol thly et had,

lean pince Jor later -

(within 0 paresnt of true ek Hwst it

; LMer is pruperly orasbored’
*and thn posiel jaroerly |.-le an s fo prevest thn
nyenln
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W bk
Lo O Woen et
[P AN S I R U k-
chpnowl capatetien ALk thae qrahie wHD

g or by bt or L it Lo el
Telar A st ke dru? Br el swnb

phise pannt,
Fut wips the Lealn aisn 1

it ok ersryl
" alt proeed s
e on 1y e prder gt e b AT G
Watity ol votttanaiped e by 1hg sihone
Suhject lo the apgiaey Wood 1he Adotinistrator, w
gy e tsesd et (b pabae gl tilver
olnh it el 3 r\p«l:‘lllu
presepb o the

fack var.

Pl e ey sshed dee naevnd (e pingers,

$1.1 benkeCheok Ui edres

1.0 0 il Lkt vk, A prrdest Jeakes bo [N
(T8 immled, bt y ren el A e tesler ot 1

el the prekesl beakes peak, Lhe pollowiag pogrednts

~hnt) e wsnl,

Afrer the santding fiain hat et eathled, turnen
and aet {he (1L and probe Neatime sy bens ol e i wed
T IR Gl L RUAD LoE Alaw L for the et peratiares
nur alabitize, Hahalen A e vy et Tk -fyr eunnecs
Yoy i5 e am s el ing Bl preshe porrle 1 the robe
her, lmtheche k The pain as e wampling site by plug-

gl
LSRN

W OTE — A Lower ynrnnm iy b sasendd, provided that
it i el excemivd daving the Texl.

1 an pebeylim slTing 1x s, do rut autert the probe
to the 1rain duvirye thae ek, {hatesud, Tenkcles
Lhe train by gt phscyine 1he okt 1o e b
penrbone, Hoapp abeder Al puiliag b Jig (s dn
Tig) vavcuiun (me Nubr apned el abwovel, I'hen cutls
T 1 the probe to the 1y sl B el ok at whant 24
nean Mg o, Ll v tm:;:'lu-m;ni\--'ly.|In- prubie nay
the rest of The wimpling truin, 0
ot i HIE b5 s et v, Lenkoge
rateg i1 eaer of 4 pereent of 1he syerize suinpling rate
ar QAT Aomin W2 el w it hever fa bead, ard
unacreplabile, L :

Tha ollowing Jrak el X instpuctions for the sampling
tenln deseribed in APTI-0G6 and A BT L-0041 way be
Belpfil, Sart the PP ¥ Wi vy s Tulee fully opent
and curse ndjust salve eotnplrly chised, Partinlly
apwn U connad adfiast valve amd showly rlowe tha-hy s
widve nntif the desined yeaum e e el i it fevarss .
direetiny af by s valve: this witl canse watey 1o bk
s into Lhe tilter holder. TE the texiied yocnem is wX:
condedl, vither beak Dl at this Prdeer St oF end
the leak check ng shown helaw amsd start over, )

When the leak-cheek ix Copnleted, first slowly prinuve-
The indel o the prabs, iier Bader, of .
iy tinrm ol ihe .
wacvtm puig TS preventsihe waler in the ympingers
fram bnang foreed hockwurd 1te e tiltre MlJvr'nnd
siliea gol from being entratiied nkwaid inte the third
unpinger. - .

.l.l.&.:!-_hml‘—(‘lmrks During Bangyre Him, §i, during
the samplug run, 8 compuitent L., Silter axpenbly
ot fwpinger) chenge hevouies ey, & leakahevk
shall be vondined nmegintely before Ui chignge
wade, The Leak ek - shath he done avvording to the -
procedire eat Fuped i et 1 nhove, #xeept thut
It shnlihe dane at s Vi weprisk Lo orgreiter ihanthe
mavimum valae revardesl up te that pant in the test.
FE L hies Dol wade is foranad by B o erealer than 0.00)57
mYymin (.2 clm}ord pereeut nl Lhe averiee sumphng
rate \whichever is Lesad, thir gefabts ufy wecepinbie, and
so vorreetaon will aeed 10 e wpjilied e the total volinne
nf ey gus wtered; if, however. oy highne leakage mls
is ohimined, the texter chisll gither revanl the leakage
rotannd plan to 4 Lhestngsle vedtine ws ahown i
Hertiuh 6.3 of this method, or #hall voirl the sannding

nao.
Lamndiately
are oplional, if 2uch Teak-rliseks e
ontlined 11 Seetion 4.10.4.3 rhave shall be .
§.14.3  Losl-test fanbClieck, A beechiek is mnitrn
fory i the dutieition of waclh gaanplong s, T'he hak-
chieek 2hall he dane 0 wecorlaoes Wity it procrduses
outlined in Section 4.1.4.5, exeenl it it shall be eone
duetrd al & visenne cgral wrer grenter Lan the i
unim vilne roneher] (DTIIE URe pinprig D, I e
Jendoupy TN IS el 1 b o Ere Dt AL TXOAT 113, miin
10452 vh) or pervent of Ahe 4y . i
tw Birhevey s toasd, 1w FoRndia It e

=

witer roinpontut clusnge, Jeak-hacks
wune, Lhe provedure
el

b, il o
v ol dry g
b higher Fakeps e i ohtmined
reeured 11 Renkars rale skl oof e

or shudh vaitl 1 sutaplimg 1.

408 Patpeuhtn  Toan Vperaiim,  Tmtng  ihs
auntpling Han, fusintali sh bk g sottiphing THle
ks ethetwise
mwciiied by the Adoynisirnlnr} mwel W T peTalure
aruund khs Gter of 02187 U (2ingn ¥, of sueh olhat
trapeerntite ag sputitead by un wipalicnbin subpart of U
SLanekanin or angnoved by \ha Admnustiiof.

Yor oneh ruon, neend e dals rerined o 8 sdats shacl
g Fuurnb % I rumio rreord the
srilind dry s sonles ekl Haoruril (e dry s molir
yondiigd at tho hettinning amd autd uf fowh sompling {me
Incramant, when Clangss is Buw ratre are ik,
aiid afler oach Joak check, sud whou mmpling b halied

.
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Clran {ha parihiolas prior Lo the teel rimn L mindmire

the thanta of ampding drpositod mntarinl. To Iwgin
aatigding, Feimaye the Botsie gap, vorife Lhnt tha Miter
atid prole hoad il ayatnina are B 0 Inhipeanme, wnrl
that the palot gt aind probo Rre pProporiy Py,
Vositiun thonorsnat 10 o avorss ernd with e gy
i nting tureedly finto tho pas slream. huvtoebately start
Lhe poergs noed nedjnd Ll\t Tierw L bonb tnl o eornlil by,
.

T 41779

,

owenl of the lsokinalic sampting rate withonl ATAD Ve
antHHALINNA P'hown BoNIOETAPHS K dralyneal fur e
w e b Type # pilet wbe cowriliinnt Ja Q. 4 0102, bl
{en ntark @ agabyibent denity falry molscialne wrathty
13 il 10 LG A 1D s datnils the procodiia for
fainig bhe ongraphia, I €7, nid Mg wre puiide thn
winsy o all nehiges o Tl i the ROPMW AL 1rhess
nieprinie alaps Liee Uit ion 7 In Boelion T} ure ket

W Cotiiate for thy duyiains.,

Jorhgndig ¢l e dUnInE Wir frave s, Nownugraphs are avalh lg. which nit 3 e taiad mbjuste
PLANT ___ ' ] — AMBIERT TEMPERRTURE -
LOLATION - . SAROMETAIC PRESSURE .
OPERATOR,_ . . . ASSUMED MOISTURE, % :
DATE PROBE LENGTH, m tit)
MUN NG. - _ 'NOZZLE IDENVIFICATION NO.
SAMPLE BOX NO. e e o AVERAGE CALIBRATED NOZZLE DIAMETER, e lin) e
METER BOX NO. : PROBE HEATER SETTING :
METER Ot LEAK RATE, mmin fclm} :
CFACTOR : : PAOZE LINER MATEHIAL
PITOT TUBE COEFFICIENT, Ep — —— SCHEMATIC OF STACK CROSS SLCTION STATIC PRESSURE, tm Hg (. W)
- FILTERNO.
" PHESURE \
. DIFFERENTIAL
) . | Acmess GAS SAMPLE TEMPERATURE N
saninG | 1 csiace vuociy -ONFICE AT DRY GAS METER LEAVING
VACUUM | TEWPERATURE HEAD METER GAS SAWLE +— FILTER HOLDER| cONDENSER OR
TRAVERSE POINT | . TIME mm Hg i) (arg), | w0 VOLUNE INLET DUTLET | TEMPERATURE, | LAST IMPINGER,
. NUSBER 1, min (in. Hg) sc %) | mmliniho] < (in M20) w3 {1 *C 1*f) *¢c ¢{*A *CI°F} *C (*F)
TOTAL Avg. Avg.
AVERAGE : ] Avg.

- - ¥
When the siack Iy ninder signitieant nilve preasure
faighit of impinger rtem), ke vnre tm ]
adjust valve before fuserting Lhe pscobis 1110 Ui rinck 10
i#event waler from backing oo the flter hotder. 1
necesary, Ll g uisy o tursed on with the coarse
adjust valve clownd, o
W Lan the probe s In pesihon, Mock oft the openings
aronnd the probe snd poriholn Lo prevent unrepre-
sentnlive dHntlon of the gud slitoit.
Traverss Uin dock Fruscseriion, o tegitired Ly Meihod
1 or ne specilind by the Adainmlemron, ey vptol not
s b the pohe noal infe the stack wulla whon
munpling tenr L wills wr wheil Petnaving e ins, ritag
the il ChrolRl Lhe portbnliy this sinunizes the
thiahen of pxteacking deposited material.
During tho tesl run, mnka [ m st menis e
Vewp the temperalie wrosnd e fites obder’ s 1
peuper lovel! i mure oo wnd, iU upcnanry, salt
uerabune of less than wpe L e sl Mie
iy alvs grl vutiel. Abo, yoeldically vheck -
e bt rh wired B oo Bl anonieter, e
11 U presaure Srop wenes Lhe ditee reuisvoa Lo Lk,
muling taokinetie meupling dstfheolt te walninin, e
l.il-vr_ nay be reptacrd rn e kst of B maanple N, It
w erunnerndett Thal mwther comprite filtwer sl
"- Ttwed 13k hirp YhaR BHlptang Lo clhunhge the Llter Il
Ve w ow Aller Aasambly b lsatied, condimt o ok
et e thrbinsts 4.9.€.2), Fhe Lok por Deutsls wegiit
Lthal) Ui liade Lo abnsarem beore ool wl) halies -ty cufvlng,
. A sinphe irabn siwl] b tieosd for um.:'cmin- AU Tt
If""N 11 emeey whote pinul i pamplone uind ..
‘:'“" of Tryut e W Jwrole chirla urat tw o of s QitTeesed
";:'lmm wiirin tha mere diict, oF, Iy vaced whee agip-
. h"l Tashire uaeesatinies & clhinags of s, 30 sll sttt
T b, { s g wf L 0 KL L will L iildect 40
" aynovel ol Lim Admlnsiintorn, | oL

Figure ‘5.2, Parliculate figld data,

Nots (hut when two of mors tralns aro nwd, saparels
anal of the front-hait and ([ aplivatile) irupinges
cotclies from sorh train shall be perfurtiesd, htless Ienti-
el notele sives wers used on all tmins, in which case, the
trent-hall catchiss from the indivitdaal tains moy be
combined (a3 1ny the jinplnger catclies) il pne Al pris
of frorit-lslf coich and ona anatysts of impinge caleh
mny be porformed. Consult with the Adnunidrator foe
dotails cneerulig the enlculativn of results whvo Lweor

more raing ave used.”

‘At the cnd of the wmmple run, faarn oIl the coarse Adjost
valve, remoys the probe atid lostlo fromn the stack, 1w
.ol {he patip, fecord dhe lingh dry gas meler roading, wid
vordduel et teat Tenk-ehock, B8 outhied (0 bection
4140, Alsn, enkicheck the phot lines ns doescriind in
1: 4 e Milrs st pras Uiy hak-chek,

he  Inordoer 10 vnllllul.e-l.im velovity head dato. -~ )
© 410 Cakeninthon af” Perroist Isokimedle, Calenlute
pereend nokinetic {ace Unkeiiulions, Roerllun 1) Lo deler-
adne whelher Lhe fun was wndld or piatler feat min
shinuld be e, 17 ihefe wab AiMienity b niutsining
fuok lnetie eaton din T pOIRD ronebitng, eutenll with

Mothod 3. Boction 8,

alticone grease, and cap the open putlet of the probe. 1ia
curnfal not to Tose sty condonusate that mdght L [wesrnt.
Wipo off the pilicone gre.sa from the filter inbet where Lhe
putes was (nsioasd And ean it. lomove the umbiurat
cord from the tnst implnger and cap the unpinger. 108
fiexiblo Yine i3 wed betwean the Mt umpingee of gone
dopser nid Lbe fikter holder, dincannect tho hine &t Lha
filter  holder and let any condensed wpler of linuid
drran dinto tha impligers of vodenses, After wiping olf
Uie nilicons Emun cap 0U the Mler hakder putiel sl
impinger jolet, Either pround-gloxs KOLPWTA, phustia
Cals, G SEFIUIN CAE Lny he ] Lo elose 4 wpenines.

Trunuder Lho prote and sifor-impinger asembly Lo Lhe
cleanup oren, THIS ren ahoult be clean ool ntecial
frous the wind po thal the chanaes of vontimituting of
toalng the ransplo wiil b mnriined,

dava & partion ol the weiono uand for gieannun A8 A
Mank. Trwo 20 TRl of Uis pevtune dipeetly Brous the wish
Dot b beding el il pliee 34 by n pios wathplo vontunet
Litweletd et one blank.”

Euspey't Vhe Lrnkn pried (o A churing adiswintd nmt
e ony sbiwrnual cunidditiung, Trost fhe muipiee L
Lullows;

the Adudulstrutor fur puossitile wwrintics ot U okios
vt . Cunteiner No, [ Conclilly ranee the fiher foone fhn

rotes, . I : .
o Fample . Reeovwy, Broper cleshup procedurs
wpiin s meot w0 (e robe I8 retnygved from dbe stk st
e vid of The sunpllig rnlml. Allw (he prabe Lo cool.
w sibely handind, wips oll ull

tha gnniwe
it s spt) plige B e ot U 1o prevent levup or painkig’
ymrilvnlale wsller, 3o vt rups ull e punk i tiphtly
while tw paimpling 1indn s conlbng, duwn aabi wantel
crenle & YOI bn dhe diller pabder, Fhits drawliig wuter

When Ure prolw fun
eaternnl partioidole putler imur he Vi of

rot tha tnginrres i te filier hielober,

ll.-l-ur'nmvln‘g U msiple deadie (o Hla eleanup LHLY
w fen e wample Lran, wipe ol the

reutove Ve iy

N

LW
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. filter holdor mnl‘[-\mr. 1 b e bdend e et shisty vides
Cindner, Usyonopaln of dweesent andor el Wiagrssble
surighod yloven 1o Bandls Lhe (linc, B0 by poiman ¥ to
okt the lilter, do WD Rich that the parthenhue prike i
fwhde the f:»lJ. Caurctully trauder o Hln pebr] dlsh any
< pyrtietging o matllnr mrnlioe filior e
tha hitot eddoe giehed, h
Leush nndfor o sud e Lede, Henl Lin g auladite T
Cuutaimer Ne, £ "Tuking cofo to soe iling thaw on this

outstie of the probe o vthar exfarior purbicw dos RO

' :

which pdteers 10
wiing @ by nlon Lirisile

* ant hite the mumdn, frisniatively peooyer e tloulnte
LEMAGT of pay rendenaits trom Lbe probe wovede, probe
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g Liese s ® o0k weckaae s plaing the

b oot & Fla penkainet, PR indhd wuter ey e aed . . B

nerte o} o wertone when Apefevid by g Ao traloe ot

PX?— wiial Bl fa e whrees wpse fial by the Addunpdrates; D“' .
S hr e e, R W Wi bice ek maed follow thie Adavine
Rirulot’s derrrws oh Banblele Lerlont tho mviyne

Fiteras 37 Jullwe: 0
€ soea Bply eemaere e gaote o and el dhe hisdebe
v v Donie el

Run No.
e By et ot

Dt Wi h Beonglen bassde daushe Brash oitdd the 1 .
et P shows 1 dduible panicks, ofier which . Fdl“ NU
1ehe o Bl Finse of the iy M; ST E R :'ln. avebaie, . . .
Wb oaral pee e disisle e Ve Bwaechd s
fortie with fetole i o il way wiall no vasdde Amn“m_hqu".l,',ns!:
ek EonInL . i B
e et linee wlth metone wy tivine and . Agetone blank volume, mi.
vaot araine thie ook @ b o G wes b D310 11K ST R - '
1 san that alE Geiside snplipes will-be madfedd with wees '
e bat Dav morlone drdn o (he Jawer ote) (ila (he Acetone wash volume, ml
* rataple poraionr, A Diinel arlass or pudyethy b iy ’ ! v
- [ERNTAY d}lu‘;id hll ek akd wasliex 13 |h|r- 710 . A o Bl - k 3t - I ( .- 4
Fraer, Follnw the geckons wHi & prodw tausle, - o r .
Moid Hu prube 10 8 juchued st mrpilie aeefoim CBtOﬂ‘E i.ﬂ COﬂgEﬂ Bl'lﬂﬂ, mg/ma equalmll' 5 )
e th e o] pe b asbe b o hedop pnadud

weth @t il getion (throanl 1iee feotie; bold o sanigie Awtone msh' ].)Iank.' mg (equatia" 55)

cp, preste Howr, wd fond biCol the Cher Lodier Wy ”'
ant

wealiol

.

g -

during transport

[ S

—

Jenrarer nbertuenth the bower sl o Bhe probe, and
eely WAy mernne and parieniote matier which i3 L.
Wru-bod from the prole. Bl the Diueh tleoigh Ve

. prode (e s ae mare il no vidlde posiloudals RS SR y T :
o7 ik marthd ol with The moeiote or Qi) bote v WEIGHT OF PARTICU‘.ATE COLLECTED,

[ETER] T
fearmis i the probe It on vt mepaction. Wik i R R : .
staink -c_-mu-: or othwr mrt;n‘ pirnlzn. rmn the bru.-lh : CONTA‘NER - R ma
thirwrgedy i ghee ahone preseatbesd manuer at st xin . " .
iahes sivwe facsal padn e bove sl erevies wl:li'-":'l. . NUMBER T
partivodate BIASTEr CaE e cttippeed, Hiute the Lrush A B o -
wilh noetoae, AT guamisstively colleet these woashivgs 7 ) . FI.N,AL_WE'GHT . TARE WEIGHT WEIGHT GAIN
m the suupde robtaawwr, Adier the brushing, nuike & -
hnal pectong e of the provee we doeribem] shove, - '

1t is recompiended that (nu peopde he used 10 chaan
Use, probe Lo minimirs anipie loswt, Brtween sampling _ -
pans, keep brishes clesn and protected ftonm cuntswing
tion. . - . T ‘v W

After ensuring that all joints '“‘"h‘fﬂ" m‘m‘?;{h}n a
ol silicone groase, clean the imkicde of t ol tha, .~ * ) .

; . TOTAL

Citer hobdsT by rubking the surfaces with % nylon hriztle
* brush sid HNKIBE wilds wdvlone. Hia ‘sach Mrincs
thren limes 0 move il necded 10 reriose Tisibin parilees ] .. i L
ints, Muke & Nnal ripee of the brush and fiier hoider, | - " L
Cnrchitlty mnge it the glnes s volone, abw’ Gfapplivablel.- 7 - Less acetong blar_\k
. After all acelove warhings aral particnilate mwiierhave . . ) » . o . . . [ .
been collected In the saanple contniter, tighten the Lid. : : ‘ T : weigh‘ of‘paniculate ‘mattler

on the aurmphe roniauker o 1That seelone wiit hat leak . .
out when it is shipped 10 the abhoratory,” Matk the ' N et i .
height of the fuid level to detertiie wheiber of md . . . o . : RN . -
leakare acosrred dnring transport. Label the contabier . R oy R : . R
to eivarly-identily ils rontente, . . . ‘ . .

Conttaiver No. 3. Nuta the color of the indieating silica ' . . . s -
rmllud-n-rmrmt 1318 hra hrt-llrum[rl;lr !"l‘;;l. lnf’r‘h . . - L
& notatiom of i1 cobndition. "Cransler 1he siten kel from Lo : - . '
the tmith iuminrt (o lts syl ui-unl:dner T"‘:(h':]' e : . VOLUME OF LIQUID
A tounel pray make i eastes fo i Uhe sillea gel W 13 T . .
kpilling. A Rubiwy polwemial may v waed &0 a0 B4 in Lo . . S WATER COLLECTED
removing the wfies £ol frow Lhe impingsr. 1 is not © - - . LT .
heersaal§ L0 renmve the Banll Anoust of dust narticls . . . . . .
hat may BAbere (o the umager » Al atwl sre diiheuls W : N - IMPINGER ™ SILICA GEL
Lo renrave. Sawe the galn in weight is o be uped for o, . Lo . VOLUME WEIGH
moisbure tatculatiotis, de i use any water of other LT . [ To
it (o' trRnwier Lhe ilica gl 118 halanoe i avallable- -0 0000 . S ' - -ml 9
in the held, lolow 1he provelure fr cobtalinr Noo 3 ' L. . . P .
in Beetion 4.3, o e e T

Japages Waber, Treat the lnuplngors g3 tollows; Make . oo .
unoluuh-no!mugmlorortnm-unhr feuid cateh. Mensurs S ' . ot . FINAL
the Jiqoid which is in the Jiest e ispingers to within . -

INITIAL

w1 mi by using & graduated cyhinder of by welghlug it .
to within «fiE by wsane o balamee Hf one icavailnhie),
Hecord the vohniia or wergld of lauid present, This . .
inorInteon is Freputed o v sietiate the el wre somisnt R ) T -

. of 1he et Eae,” - s ’ N - |
2 icurd the lgiid afier nieasuring and recneding ths- S o UQUID COLLECTED
wolitza o Weight, wibess At lysis of L mpinger caleh 2

i reqinred tree Note, Bection 2170, - ) . ] . .
rn et e o roamericany o TOTAL VOLUME COLLECTED : g* m
;rnvumn‘n-all}'. ! . r;r . .‘:“ .' ' Ce i ) ] 3 B "
b e i akntiman .~ .+ ® CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT .

43 Avaiysis, Hewrd the dain requiced on s sheel E 7' INCREASE Bv DENS”Y OF WATER “g/m”. : A

o R S Ll R S

miwch B Ve wbe phow b Figote 5-J. Huudle eacl smiple

eonlRIET ax f{mlbws:h \ ' ‘: I_,".n_ ,.“ o

toateiner Ne. 1, re e rrnienla In the phipping 7 . . ! . .

containet o1 timnder U DL and mOY ooee pubienlote 7 3 : . ) o . INCREASE, 9
oo . -Tg/ml

¥ VOLUME WATER, mi

Iriun Liw- 2aniple container (o o tared gluss weighing dish, .
Pacaeval® fn 2 Poufs i B Graduentof olitdinng anhys . - o .
drois cnleium sulfate, Weirh 1o & roustant weight and - .
o iRl thie peall 11 L L6 et d Mg, Y ov pricpores of

fins Realion, 4.3, the ml 't‘;-mmnnl. ;\'oi’.m"‘mo?uu [ ’ ’ . \
Gerenee of pe wore n 0.6 mg of 3 poroan wial o . .
:]-'. ;;:.1.";1-:' e welght, w hicheenr I8 greatef, belween ’_,--_‘ " F'gure 5 3' Aﬂa'}'hcal da‘a-
fwo rotrenctilive weirhigs, wilh o e than & bours of L ’ ’
deslerntion (D betwees: wrighings. e “ . . -
. s i
4
-'[ : N
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A

y, Mnke thren s pArate mEacurementa Nove. Tt the doy g8 mpier fe et wntiars alibuinml
i thienarie bt AR RIT R Jonit ey bw dlfine by mett Vin 5 pereent,

Alprun! pedy, the aastrpde IRY e aven el st G PORnun ot bn,

EAPY ) Io PETER CRlLE e TR L1 e ator, anil e difetent diuaten each Litnr, nod

whiyhul 10 v amiant weidlid, ik i pa e spocitied u!-"lﬂln-wmmnmm.1‘1mlnh-rrur--lwt R <Inld withee bo wndelial, vt ehnlatioms e

Wy the Adianishruior, gt RIS Ly opd Lo oven phil luw pniigs shill el entee A T sl Arties Al be perlrmed pin w ldeheyer rner

dry the asnl Wl b ® LY ¥ybn i Ln i iants, welglt When poz Zen beontied nleked, shrnled, oF coppeddin), hey  coeltic et vidno (-0 Defore or wier) BIYFR Lo lower

Lhve mnogrhe, prial 130 e weiEht a3 R frsat wiEbib, wholl e toalinped, SRATRNEC, aad preealimted befurs nltie of tulnl sinpso wnlnmn.

Cunteiair A0 S Nule n.pu-vrh.n...uuu-.uwmﬂwﬂn v, Buelt npstha shall perinanently wil bty Wi brrobm ftealef Cutitrution. The proln hewling

and gunlinm a7 i Analysis rhen | e v e 4y ook kakage® febentined, : wontetn shall i Fulllantml beloss fix fnitinl Mo 10 1hn

Brentruib strnE pransport. 3w qusenble wmeluit of L I‘.hal'ru'l-n'.'l'in'l"yli‘ﬂltllﬂHll\w pwrahily aliabl bkl rnedingt 1o 1w procednm pattieed I ALETH ik,
Arer conezdriwetel wevurtling 0 ALV 1 -00mY rerad ik

e elther wpnl Ll -mnplln T L caibreted neowtting te he ;nuudmo outlined J
v up‘wm;u\ i Lhie Aol joostrtor, Recttor 4 of Metlwnd 2. . [T
remilie, Mo Lhe bagtid Lhte a3 Neiering Hysiem. “l-km'-\l.alldi'lnl e b A Gkl are twel
oon volimmetrienlly Lo il mb or mrwvh (e saluting nynteid <l D ciibrnted we nding buthe ah Tempemtuet anupre. Vi the proeesurn 10
nebtivnity ¢ B R nneber 1 ulrnts to tarrd rww-\hm-nulmml AT IS Lnstesud FLARTFE B L AMeilnel 2t ruhhrul.nlwsuwk pempentire
2km} bkl il evojurote 0 diynren al omhiend - adpaline e ddry gns pwie? dind remligs o s
yempeentire sk pirrrrure, Trenicrade bt 29 hoats B o the wrt ik parede rndings, et it Letors oy due e nueter nnd condenwee outhl. whall bo ealibruted
weigh in 0 camstant welghl Hepurt Whe reaults Ao the sl v Mt s theally rorrod LT ERR LT Ainl reetinugd upitiet ey ln-pind Lherniowelers. :
pearfat 0.1 1R . . 1 m«‘. 1 to Lhe 1m||m_vnluvs.'h--lum clibinting i e rNE B ¥ o Jaak {'trek of Mutering gysten ShoOwn In Figure
Contaiwrr Iu. 3. wilgh the speit whbiro Y (e 8 1.‘5' o, 1L I pizaesied Vhmb & Ioak-check la IR T R P portion of the Taby i Lrndn from (he pumi
enrert 115 £ USIE 3 ubunie?, Fur wietaring 2ysten® liaying dinplizagm Pnibhe tha  tethearifue pivier shotikd bt\rul: cheeked prior tojulting
k &:ﬂw«lum will nab delect A il ntloram'\tsmpmnyk Lenkmee niter e prunp wall

Wibanted b e cullratiun curves In AVT 00T

gy, bnal therinornel s, anch As BIe waed for the drY

p]mm...inmln Lo the w s
atep muy Hep T fichl. . parnal ehkohee
Lacetene Jitnut Conlahwer, Menstire arelone n “h“ within ths s tor Lhew oaced tha following beak- esull in Josd wolnuo ning Trcorded than 18 ety
conlaines eithet w-l.nnw\r\ﬂM]? or 'lﬂf't"“""'k" I¥.  cheek pwucwinem s paegeriol; miknd 1oamintn eulitna- ampled, T Illowing procrdure s mpgestrd e
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" whete:

"7, Bibligraphy.

o iuu's AND
where eyt

Ny DA NTK 'mm llr e Burlrie nmiky
=10 lan Ng b Evpt b oot

Nnrr.—.l'.wa.blil-n 3=t ran b namt a0 wiltben inlna,

1he baaloiee rate phaeevod Quriey auy of 1ha ninudsfory
P citee ka L, bl pestoae b ek hieek of bemk chiecke
oombiichand g W caiiiaienl i) eveeede £, 11
Ao or Loovieds L, Eyustion &1 mu-l Le anbiied na
follnws;

st Cae 1. Nn mm|wwul rhanges Tronite - Auring
sarapbog o 1o this case, teplve Ve in Lumlmn w1
with Lhe capressioh; - .

-(L, --r.m

L) Crse 11, Dne or niore mmmnml nhln:u ‘Ml

dwring e sunpling fun. I this et rrphu Ve in
Lqumon 1 b)' I!ur nlwmiﬂu. .

[V_ — '1.! - rL.)f,a

A —-L(L"’"”"“" L-)’]

L

wnd ttlluln anly kx Lhiome Inh‘c rates 1.'.. o Ly)

which eacced L.
X \‘olurm of waler yapor.

REGULATIONS

Norr,-'n " whimial o water drorled Inlin s
riresine, tan cnberdites ool 1A memie conda g of the
oo o the dmgiarerer analpsla
evond drem the weapnplion of

ssturated o Slie wwer of the w0 vahiwea of
F TS IW1 t Y T T s din Aetvrs
B Ahe aalabare condent 1y ] vpou fesimaption of
galurdtend Fondithenn B g 1o the Nofe of B ten 1.2
of Maothund 40 ‘-ua 11 Pt pares of Bl aethand, Lhe overaga
Spbae g temper it e dram Fagisre & 2wy be teed 1o
aka 1 den rdeatlon, prosdod that e penuniey of
Cehmanatu k Lemnpwiat e e petsef s - 1% O 2 F).
6§ Acetone Hlank o unu-nlmlwu.

(Esmlien 50

7 : F...psallml 5-4
L 8T Aevtune Wosh Dlank, -

=2 CuVn oo
‘F,mm!'on 5-5
L] Tul.nl Partivulnte Beirhi, Deterntine the total
wricnlote cali b Boio the sivm of Uhe wrighita oblained
o coutkbners §amd 2 lesa the sectons Liank (we Figure
b-3). Notk.~Heler io dection 4.1 5 to asmigt in calenlation
of maults mvolving two or were ulm neae bl of lto
- OF MM Munpbing trains.
€D, Uartivulata Voancilration,

e,= (0 001 g,’mg) (r,/1 -.mc))

stlon 5.2 . * oy L0 Eequation 3-8
R'I‘ " Fguation 5.2 €10 Convénvicin Fatary; . . o
!r(llu ‘ (’! )( P' "KI"II 5 .
e : From ., 7 Te Multiply by
'!J‘.m'n o 1l |
- 1383 miml far metrie unils T
Y n.040 1ty m for Knglish units, ; ;‘:Illl - :"fﬂ, B ‘:;am
[ ] l‘lOI\l.ll.l'l LW“I}H : ‘:.n. I " ’ o NEX 108
n e:-’u--—-" ,,.,.n . AL ) Togmt a8
b V- (lla” *' V- Illd) N .
831 Isokinetic Variation.
e !.quni‘on 3 6111 l.‘akmaunn From Haw Dsu.
100T.[I\;V|.+U ol T )(P.,..-! AH/!'B )] - ,.' -
60 o, P, A e Equaution -7

Hy=0.0034°4 am llg—m'lml—'k tor mnl.rie anita
=020y in. Jip=—NEial—=* R jor Englich unite
6. n 2 (ahuhlson I‘tum lolermediste ¥ alia,
T, 'fs.'.-ﬂ.{.’-_':!_l.m S
I‘Iﬁrl‘A 60(' ”vn,
C L TVa
="\- T y Ll
N P A (L

1’—'

i3

Fruation 58

. wheret

Ny=ivn fnr metrle units ™
w0 for Bnplish uultc
€12 Accoptable Heenlta, I 90 Nruml = I ST10 per-
eent, the remits are secopdable. Ii the festalls are low in
oomnparison Lo the mandbrd wnd 1 is bieyond the seceple
able runes, or, I Fix bess {nan W0 peremid, the Adminis
wretor sy apl 1o arcefi-ilio Prsulls, Usa: Citation 4 to -

. mknsu-lgm:nu.Urhrrmn reject the rnultuml ﬂ-pcnl_-

the teat,

-1 Addendum Lo Byseciluratlons lir lrn-uwrulnr 'I‘r-lin:
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3. Ko, Jrromo’ J.: Maintenanes, - Calibratlon, *sid
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Park, NCOAPTR4000. March, 1902, |
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A Methal of Tnterprel g Sk Sarupling Inta, Eaper
Tresented sl vhe Gl -Auwunl Meeting of 1he Alr Polli-
1102 Cotrttul Aunumuu Bt kouis, Mo. June 14-29,
1071

b, 8nuth, W_R,, ri Al Black (lua Pmnphn& lru[-m\m'l

" and Kimphfiel Wich New Equipmiail, ATCA Puper
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lwwnrcb 'lnangln .
Caae beag itk

T eazitrud ooy

" n, Voilnro. R r .\'%uriey of Commereially Avallable
fnstnnnentation For” Lhe Measureraeny of I»w-nmge

. 4ims Veloitiva. G.9, Environnental Protactlon Agen

Emission  Mensurement Branch, Research '!‘!L'mg
I'atk, N.C. Notenmler, 1576 wapnhiizhed papr),

v, Annul Uook of AS UM Slandarels. Part 28, Gaseous
Fuels; Coal el UCobe, Atiosphoric Analvsis Ameriean
Hmuy for Testing aud Muteomls, Philwdelping, Fa
1974, pp. v1i-GR2,

llrmnn - DETERONLTION  oF Surtn Mwxipe
= Enssioxy Faon Sranos ARY UK ES -

I Prur:ptfmd Applivability ST e
L1 Trinciple. A pas -rampl.-- is ulmhd h’um Iha

Munphog point in tha swek, The suliung seid mist -

tnchuding sulfut tuoade}l gl the sulinr dioside are
repwated Fhe slfur dinside (raetion is mcssiusd by
- pbe Dt i nb b bor i Lira tuen wellvedd,

1.2 D APPlicability, "l method is nm»lhab‘tr Inr the

dl‘ler.nmullmu-l sulitnr dingie e msseions from sationmary .

S anreen, e juinomam detectails it of 1he method
hv Leen deverndned 1o e 34 uiliirams uma of BOme

SAZX W Jkelu N Allhongls ho, upper Hnul bas been
h-mbla-h-wl Lt have shiwn ihal con( citraiinng as

" il A KOO Tap iul of SUy cau be rollocted elticiently -

MIWE BUdRel Dupineers, tdeh contuining 15 mililiters
ol percons hasdrogen perotjde, ut o e of 1,0 g for
TR ndnmes Based on s hevreleal caleuistivns, the npper
ol tiruion lmm it a Aehiter sample sy abour Y540
B LI 1 LA
T e Jakn l- renly ace, free n-nrr(‘n'l\ water-soluble
tatinng, ot e e Pl catons &l Duagiden are
“retagved by elass wonb tilirgsn: anisopropanol ibbler,
A hence tha oo 2100 e SO0 annlveis, W en ssmples
K )‘"\\ strenm wyth b 'vh IRUTR S 130 %

Lians ol we

ey g liber llver mst
he werd i plave ! e gl wod phig e, U oie n
e prabeed 1o peowave Vhe rad o dielvta s,
Free soopunta sniab res Ty oneting widhs 203 1o forn
Hirutnte padfite wed Lvopeecting with 1he Imbicater,
I ree winama'n s prevent dtuis cxn be Avtornened by
Enowlhdpe af thie pim e niid Dutienng wiole jmrtivulale
foatier 2 A vl sl isapronang Bubbilen, slterne-
v o huds subech W e sppseval wl the Aduunisine
fof, VLR Kpvitamnntial Proleclion Apsowy, WIe
IN|l.llr\'\l .
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PROBE (END mcxsaﬁ/ ,

CWiTH QUARTZ OR
PYREX WOOL)
2

STACK WALL

RULES AND REGULATIONS

MIDGET BUBBLER
GLASS WOOL

JIDGET IMPINGERS

e

THERMOMETER

SILICA GEL
DRYING TUBE

: S Figure 6-1. 502_'sa_mpling'train..

2.1 Sampling. The sampling teain [s shown in Fi
¢-1, and componenl paris are discussed below. The
teater hins [he option of substitutling sampling equip-
et deseribed 1u Melhod 8 in place of the nidget im-
pinger equipment of Mrihod €. [owever, 1he Method 8
train ust Le nodified 1o include s tcsted Blier between
the probe and isopropanol bupiuger, and ihe uPeralion
of Lite sampling tmin and minple anaiysis ol Lo st
1ha flow rates snd sotution volumes defined in Method ¥,

The tesiter Blso has the optiny of determaning B0y
pimntancously with porticulate matier pud molsture
dsterninations by (3 replacing the walrring Method &
tmpinger systam with A percent Derioxide solution, or
(21 by replaciog the Melhod 5 water inplnger aysiem
with 8 Method 8 iroprapanot-filler-pernzide systra, The
analysia for 50y st Lo cougislent with tho procediry
In Method 8, s

211 Probe. Borosilicats glass, o7 siolnless stecl {mher
materials of construction may be vsd, pabject o the
approval of the Adurinistrator), appraxamatcly tanm
inside diameter, with s heslintg sysieni Lo prevent water
condensation snd 8 filrer drtber fu-stnck or heared outs
stack) L0 reove pertleulslo matier, Tncluding sulbirks
acld mist. A plug of glass wool 1a o satisfnctory Bller,

2.1.2 Dubller and hnpingera. Lue ruidert bubbiler,
with medium-roarse ginss frit snd Lworosilicale or guarts
glazs wonl packed lo lop {yoe Frure 61} 10 prevent.
sulftiric acid mist eArTyover, and 1hreo avant midget
lmupingers. The Lubbier and midiet irepingers must ba
conmweeied In seifes with leak-lree glass connectars, Sil-
cone Freaac ey boused, M neceasary, Lo prevest lralara,

At the aptaon ef the tester, b mitget Buptnger may be
used in place of the mideet hatbhler.

Other collection shisorbera and flow rates tuny be tised,

but nre subject Lo the uppravel 6f thr Adminlstrutor.

Also, cotlectlion ilicleney st b shewn $0 ho nt lanst
%4 percent for coch Lest run wind st he Qoetkneated 1n
thereport, I the sfliciency is fortnu tu b seeepinlde niler
» series of throe Lests, Dimther documentilion s ot
required. To condnet the eiliclency test, an ralrs ab-
sather mnst be ndded and aonlyzed rejmrately. This
P1trn whaorber 1019t Brob contuin iote ttt 1 pereent of
the Lelel SOy, .

2.3 Cllpsa Wool. Boresilivata or guaris,

114 Siopeock  Clrease, Acetyne-nsgluble,
Malde gllepie pronse sy he naesd, d necessary.

18 Tamperwiure (hwpe, Dial thermetneler, of

squivalan, to meoanra nprroiioe of gon Jouving dn-
Pinger trndn to within 1V LT Fub

LUA Diyiug Fube, Tule packed w 114 6- 1o I meah
Indicating Lype sliics gel, or cquivalent, 1o dry the gas

hoat-
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ICE BATH”

THERMOMETER

anminis and Lo protect the wneter and pump. U thesiline
.gel hus been used previotsty, dry st 173 C 1350 Y lor
2 hours, New sittes gl may Do used ua recraved. Ahernn-
tively, other u'{w of desteeanta (ripuivident or -betier)
ey besed, subject o approvehof thie Aduubsirator,
2.1.7 Velue, Nuedls value, to regulatn sample gas liow

rato. s

2.1.8 I'ump, Leak-frec disphragnm puwp, of etuive
plent, to pud! gas through the trein, Iustall v sl teuk
between the pump.end 1ote melr W elimmie the
puisativn eficat of the diapht agim puitp ok thitotsmelies.

2.0 JHate Meter, Rotameeler, of equivalent, capabic
of mensnring faw Tl o within i péreent of the seheeted
flow rale of sbaal NG eeamin.

2,140 . Volume Meter, Dry nm-' neter, sufficiently

. sevtirate 1o moasurr ihe sarple voltinowithin 2 poivent,

calilrated at the seleeted fow vite aud canditlons
actuully encountercd during sunpling: and equspped
with & temperature gauge (dis} Lherinomeler, of suuiv-
alenl) capmble of measuring totnporature to willin
TCGAF ) :

2.1.11 Hpremetar, Mercury, ameroid, or other barom-
oler copable of mensuring atmosphane pressuze to within
2.8 man g (0.1 in. 1e}, loemany cases, the harolnrine

s resding sy be-obtalniud lrom s nearisy nativanl westher

servlew slshion, In which case Ue ation value twhich
is the abudule baromelric pressure) shall be renuesied
aid . ad;ustmient far elevabon differences Lebween
Ut weallur sinfion and xunpling piint shall Be Augsinsd
8l w7ate ol minna 25 mm ig (1. 1) per 30 3 {1 {8y
clevation lnerense or viee versa lor clsvation derretise,

2.1.12 Vacuun Cange, At feast 760 em g 3V ju.
ll."i' gaugn, to ba used for lruk clitoek of Lhe aanpling
{41111

2.3 Bample Recovery.

27,1 Wash boitles, Polysthylene or glass, 500 ml,

wo, .

209 Riorage Buttles, Polysthylene, 100 ml, to sture
Imipluger samplos (uhe per saniplel.

2.3 Aunlyais,

231 Phwtes, Volumetric type, ml, 20ml (one por
paimplad, and 25-n} slaes.

249 Vetumetrde Flasks,
and 100-m1 shew,

v Marettes b and MAanl alees,

24 Frlenmeyer Fhasin 20 ndslee (one for euch
anpie, unok, wind siatndatd),

9.5.5  bropping Botlle, 1-nl dze, to add Indlestor,
Urmlusbed Cylinder. 1 siue,
T Bpevirophotonittor, ‘N'o mensure whaorbunve sl
353 nonemelers.

100 siee (1 per mLile)

RATE METER

NEEDLE VALVE

SURGE TANK

3. Reagenta

Laleas utherwise indicuted. sl reagents unrl conformo
« Lo the apevitbeutions extablished by the CouLnnttes on

A nubytiend Heapenss of tne Americun Chrunead Sociely.
Where such specifirutions are 1ot avnitsbly, s the best

+ uvilisblegrade,

a1 Bampling.

311 Water. holonized, distilled to ronformto ARTM
spaciticstion 11ERa-71, Type 3. AL the opt.an af the
wnulyst, the KANO test fur oxidizahly erpusue sostier
may be mmitted wien igh concentiations of wiganic

. atter ore nod capicied to be preseat.

712 lsoprapniol, st pereent. Mi w0 1t of isunropanol
with 20ml of deonized, tisiilled walet. Check cucd ot of
isoprepancl for jerodiue fnrprarities ax ollows, shuke w
ml of isepropanol with 0 ml of frestily preypmred 10
Perectt potassun xdide solwtiva, Fropure b ank by
sianHarly Lresting 10 aulof distilled woler. Alter 1 nute,
rend the sbsorbunes ut 252 panomelers ¢ A Npeeteo-
photameter. 1t alsorbance excveds 0.1, reject aicebol lor
use,

Perozides way be removed from isopropanol Ly redis
liltieg or by pasuge through s columin al wethvabid
algman;  however,  teatent grade  wopropannt with
suatably low perotide levels tay 1 obtatiwed ftmn con-
Jueteinl sources. Rebction of cotttamulinted lots sy,
Wherefure, be B tore cliicient procedure.

3.5.3 Hidacen Peroalde, 3 Pereent Plute m\{wrreul
Byatrogent purnosile LR (i) wilh deponiremd, distided
wuter (30 b b5 needed per sample). FPregme freah dudly.

W14 Putassin loduds Solutsen, 10 Pereent Lr iy
10.0 grums K1 b detonized, disulled water ond dilute to
300 . Breepare when becded.

3.2 Bample Hevosery,

100 Water., Dreivnized, Jiatilled, ax 1 3 0.0

o Isopropanek, S0 Pereent, Mot ud of Jraprogsnnt
with 2 el of delonizid, distilicd water.

33 Annlysis,

3.0 Water, Delanlred, distitled, nain 3 1.1

3.2 Isopropanol, 10 pricent,

333 Thorin Iudicator.  1-{parsonaphenylarol-2-
naphihiol-d fdisutonie weid, dlspdinm sult, or eguiva-
e, Dissolve 0.0 g 10 ml of detonirml, disithied
LI

111 -Bauam Perehlomte Balutlan, B 0Ee N It
aplyve 100 @ ol barinin et hlabrbe frhvdrnde [ Tl
EHER A= Gratllim] warer aud ot late fo 3 hiet with
sopopnnel. Alternntisely, 1030 g of [DBad™h k] sy
o weasd hntead of Lhe puchlurate Hipudwidieo &y bv
Hoction b8,

[T

LA ]

e b
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A5 Snitarle Aeid Slandord, D00 N Parehase or
Rl rdon o 0 R N apane OO0 N NaOTE witeh
b precetitly e standmodised  fgndonat poaasaie g
ol phiiniate priinary Flarard grade).

& Frocedere,

4.0 Bamplieg,
111 Frevardion of rolteetian tradn, Messyrs 13 ml of
A g revnl isapwampatial ints Lhe nddest Lakdsder and 15
ml of A pereent Lydeogen peroside Tnlo ench of 1he fiest
Twa e | impngers, Leavre the finnd imidget lmpinger
Grv  Asaesnfre the 10ain st phown In Fagure 40§, Adjost
Prabor Beates 40 trmporalare soflc bt L prevent water
candenanbion Placo ershed e wnd water argund the
LImptiigres

4.5 Leak-elirck proceciire. A Jeak chevk prior to the
minpling ra v aptionsl; hawever, nleak rhaek afler tho
un[u;lml rin is iandatory. The leak-check preocediro ks
w o] ms:

Will the prolw disconnected, plase & vocunm gange ot

&2

1000 ) g prlog of plaeh off The ot et of the Tow nweler,
ren} Lheo tiern ol the pump. The vaeuim shall reipndn
stable for ut least 30 seconds. Carefully eeleaw Lhe
facinm eatee before relaasing "t flaw seler end w0
peevent burk flow of the Impnnger thiid. . .

Wthee leak check procedires tiny be vsed, snblect to
the mpproval of the Administrator, U.K. Fuvironmental
Vrutection Adney. The peocedure nised I Method 3 Is
B asttahle fof disbhragm paoip=,

4.13 Enmple collection. Mecord Lhe tnitind dry gas
ineter rending aud barometric presture. To begln san-

- plieg, position the tip of the probe st the sampling poinl,
costnerd L praba to the bulbier, and rirt the pump.
Adjust the asmple flaw 1o & (onstant rats of ape
R{"““"“"‘Y 1.0 Hter/min av indicated by 1he rodnmeter

sinlain this ronstant eats (w0 pereent) during the
centire sampling run. Take readings (dty gas mneter,
‘termngarntiires at dry gas neter and st inipingee outlet
‘and mte tneter) at
Jduring the run to keep the teinpwratiars of the gases
leaving the latt implogee at 20° €O (19% I*) or.lest. At the

. ronviision of sach mun, taen ol the pump, remaove
from the stack, sid record the final readings, Con
beak cherk % i Bectlon 4.1.2. (Thix leak cheek 1s manda-
Lory.s 1f o leak Is found, woid Lthe test nin. Drain the ion
halh, and 1rire the remainmg part of the iraln by draw.
ing clean amhient slr through the systern for 15 minutes
at the 2amphng rate. T .

Clran ambicnt alr can be provided by passd

implhger with 15 ml of 3 percent 11¢Qy. The tleser may
ol 1o simply use ambilent alr, withont puriitestion.
Y 4.2 Sprapis Kecovery, Disconnect the Implogers after
purging, Lhscand the contents of the miidget bubbler, Pour
the conionis of the midget Linplagers {uto & leak-froe

pingers and tho connoctng tabet wilh dalonived;
distilied waler, and add the wushings Lo Lhe 4a10e uonge
container, Mark-the fluid lavel. Seal and identlfy the
- sample container. B L . .
.+ . 4.3 Sample Analysls. Nutn]uve!of_lh&uid In contalner,

*) and romtinn whether any sarmple was Jost durlng shi

- mend; nite thix on analytical dats xheet. If & noflceals
amount of leakase hay occurred, ¢ither void the sample
-or uss methads, subject Lo the spproval of the Adminls

tratur, Lo covpect Lha finsl results. '
Trarsier the conients of the stornge contatner Lo »
100-m! rolumetriv flask and dilute to exncily 100 m!
with deionted, distilled water, Pipatie s 20-ml aliquot of
thia koiution into a 250-ml ¥rienmeyer {ask, add 80 mi
of tJ percent isupropsnel and two 1o four drops of thorin
" indigator, and titrate to 8 pink endpoint uslag 0.0100 N
barium peichiorats. Repeat and oversyn Lthe Utration

. tats tilentions muast
whichever I3 larger.

" (Nove.—T'rotect the 0.0000 N barlum
solutlon (rom evapomtion st all times.] |

3, Calitration

5.1 Metering Syustem, .o L

3.1.1 Initial Celibration. Before 1t (ntiial use in the
feld, first Jeak check the mneterlng aystemn (drying tube,
‘noedlo valve, pump, rotamater, and dry gos nater} as

agres within 1 percent or 0.2 ml,

perchiorste

the inlef to the bubbler and pull & vagiom of L4 mm-

- 'xlmu ihw mame|ers.

st every & winties, Add mora Jee .

obe
1l 8,

air.
throuaty m chercorl filler or through an extm midget-

1))olyrlh:vlmnr bottle for shipment. Rinsa the Lires totdget -
m

vohunes. Run a hlank with each rories of snmples, Ropli--

RULES AND REGULATIONS

Tollnws b e & waeswm goave at the julod 1o e devlng
b iunss] skl & vacngm of a0 won (B He: plag or
el off Thes st et oot the o pictar, waeed thesr fue wtf
e gannp, Ul waemiien shall tommis =20alds fn wk feoed
E 1 . 4 neefulty xel e vacum ot laefian
relenqing U Anw annger v, .

Nual, eablinve ths sneteging ayxten (8L the svngiling
How ente bpevined By o metlaed) ms fallows' conneel
an npepropaiately sired wel test weter ey, b liter per
revolutsond 1, l"u- inbet of the dryser tabw, Make thees
independent catibirationg v, wsabg ol Iesl ive fevisligs
Tl of the dey g et e e i, Unlendate the el ilne-
Liesy Laeler, ¥ owet tesk peter calienton veliume o vided
hy tha dry gnsoneter volume, both solunms mijaisted to
this e relenenee Longpwenlere sl preearel, bur ench
rin, miel aveengs the renlts, 1Eany ¥ vatse deviates by
whore than 2 pereont frons 1o sveenge, the molering
systent = unseveptabln for axe. lherwlse, tse the aver-
e uy the ealibeation etor Jor subuaquent 1est mns.

S L2 TostTest. Cadibeation Clewck, After each tinl}
1ead serien, ponire t a ealitvation check ns i Section 3,1.8
nboave, aveept lor the foliowing varlubinns: (0 the bnk
therk #% tol to bo eondneted, (b) thrve, or mure revolus
“tiouss of the dry gas wnlar may be veed, wied (¢) oaly two
Tadepemiail tuns need bo ausde, I The calibration inctor
dore et devinie by moio then 5 percet from (he ikisl

calihratlun faetor {determined i Sevlion 5.1.0), then the |

dry'gns mdter volumes obuatued daring the (058 series
ary serepishle, I the callbration Iacter deviates by iore
than & pereent, recabibmte (he metering sysien as in
Beetion 5.1.1, snd lor ths coleilations, use the ealibesijon
Pactor ginditinl or veculibrntion) that yicelds the luwer gaa
vatuine for pach test Tun, .

3.2 Thermnometers,  Calibrats agolnst morcury-n-
- - 3.3 Rotameter, Tha rolametor need not be calibraled

1t shonld be clesnod and mainthined according to the
manvincturer's instruetion. s .

5.4 ‘Nurometcr. ‘Callbrate sgainsl & miercury harowm-
({1 T S

sutfurle acid (g which 100 mul of 1W percent Lopropanol
has boan sdded, ;- - o .

8. Culculations . o

Larr oiit.".ulcuialioiu, retaindig ot leaxt ane atten .
cquited daws. Round

- sbrehinnl figute beyond that of the

oft figurca after final ealculation. -

+ 8,0 Nomenclature, - . * e, . .

Cor, = Concentrstion of aullur dioxide, dry basiy

' corrected to standard conditfons, mgfdsem

.- (lb/daeh). . . N

SNy NeNotmality of Larlum perchlorsie titrant,
. millirquivalentssnd, .

. dey gan gueler, 1 g (n. Yig). -
v o Pua=Blandard ahmolute

Lo (EFing HE). . B
T, T.‘.-J.\Ee(rp: dry gas meter absolute tempersture,

"'-I‘n."-;nlcndnﬂ'! absoluts tempersturs, 203° K
TUUGmUR).

s VemVolute of spunple allquol {itrated, ml,
Ve Dry gag volnino as nieasured by the dry gas
: ‘meter, dem (der), . ‘
Valwd)=Dry gas volume measiiced by the dry gas
v mmeler, corrected 10 . stondard  conditiang,
Codsem {dxel), - -0 L
Vet =Total voltme of solutlon in which the sullur
a dioxlde sample i3 rontalovdt, 100 ml. |
- Vi=Yoluyme of burium r:xchluule titrant 1sed
D _ior the sample, mi (average of replicate
T titrstlonn), :
"= Voluma of barium perchlorate titrant used
fer the blank, mi,
Yo 21y gas ieter enlibration fncior.
3200 e Fepsvalent weight of milfur dinside,
6.2 Ury sample gas voluwle, corrected (o standerd

- coudttons, LT
V.cl--@.=‘f-Y( 7:5') ,?:::

L

.o Va
)=I"}’“'T

.. Equation 8-y

L2 mu“-"“ Pﬂl;'!‘ltnlolrlule‘ Setution. Btandardize liler.
Lartum porchlorate soiution sgaintt 25 wnl of standard

Pue=DBaronirtric presture st the exit orifice of the 7

pressute, 8¢ 1’ lig’

Prae

where:

Aoy LN SRy b for metrie gl

=178 Hae B dur Faselioh gnigs,
4.3 Bullfur dloxlde vorieeniration, .
(V=¥ &( ";;'ﬂ)
C!("I::K' —————— A T8
LICIL

[ »

where: qualion 8.3
Ky 3200 inpfmesy, tor mettle anlia,

. 01200078 by mie. for Enghiah uniga,

7. Hluloyfu;rlr

.
L. Atmospierie Emissiona from Bulluric Acld Muny.
= hwtaring Processes, 1LS 1HIEW, FHS, DEviston of Alr
Pollution.  Mabike Nenhth  Bervice  Pablicatlon No.
wrA P-E Clacinnati, Ohie, 1,

2 Corbwtt, 1 ¥ The Betermuintion of 805 and Huy,
In_Flue tidses, Journal of the Iustiute of Fuel 8§ 2347
T3, B,

A Matty, L E, and E, K. IViehl, Mensiring Flue-Tiny
B0z and 20y, Power, JOR U7, Novem ek 15T,

1. Patton. W_F.und ), A, Brink, Jr, New Equipment
and Technigues fof *smphng Chemion] Process LInses,
Lo Air Toiluteon Contesl Aaswinguen, 11+ 162, )83,

3. Rom b J. Mamtenance, Catrbirntnn, and Uperatlon
of [sokinwelic Rource-¥ampinw Erpuprient. Office of
JAir Programs,  Envirelmeutal  [rotection Ageney.
Hesearch "Trinngle Fark, N.C, APTD- 0876, Mareh 1072,

8. Hamil, T ¥, and D E. Camann, Gollalioratlve
Study of Method for Lhe Determinngion of $a3fur 1Dleaida
Eniissions fropn Stationmy Sourees Fossib-Fued Fired

P Steuwm Genentlots), Envicombental Protectlon Aprncy,
Research  ‘Uriangle  Park, N.U.  Ei A-850/4-74-0M,
_ December 1973,
. 7. Annunl Book of ASTM Standards. 1art 31; Water,
Atmospheric Andlysin. Awreican Rociely for Testing
and Matermls, Philadelplia, e, 1971, 1, 40-42,
"8 Knoll, ). E.and M. R, Mydgatt, The Appilcation of
EFA Method 6 ta High 2idtur Lioaide Concentestions,
" Eaviroumental Protection Agency. losearch Trsngle
Park, N.C. EPA-400:4-70-0n. July 1976,

‘METnod F—DrTERsMiNamos or NitgoseN Oxtor
- EMIAIONS FROM BTATIONARY BouscEd

1. Principle end Applicebilicy

1.1 Principle. A xrab sample i+ ouliceted in an svecn-
ated fask containing & dilule sntfuric weid-hydeogen
-peraxide absorbing solution, and the uitrogen otides,

- 8Xcrpl nittous ouide, are gicsmited coluonmeterically
using the phenoldisulfonie acid 117 138) procedure.
Y052 Applicsbility, This wethod i applicable to the

weasturainent of mzogen oxides sugittad from stationary
* rourees, The range of the method has been determined
... 10 be 2 20 400 gulligruma Nu, (as Ny per dry standard
. cubic meter, withoui hiaving o dilute the sample,

‘2 Apparatuy

2.1 Bampling (see Figure 7-1), Other grab sampliog
systems of equipment, capable of sneasuring sunpio
vulume to within 2.0 patcent and reliveling & sufbcient
sample voluoin tu allow anslytical repraducthility to

. Within &5 percent, will be confidered necepinhla alter-
" natives, subrect Lo apiprovel of the Adutinisteator, U4,
Environmenital  Protection Agency. The following
- eyrtipment is used In sapling: )
" 2.1.1 Probe. HBorgsilicate glags tubing, ‘suMclontly
hented to prevent wuter endensation and eguipped
With an in-stack oroul stack hilbr L remove |-|.\rlu-.ur:tu
matler (n plug of ginsy weul 3 atiivitory lor this
purpose). Sisiikegs stecd of Tetan b fublng miky ulse be
used for the probe. Hleating is oot uecesary if the probe
. remalos dry dustng the purging period.

7

# Mentlon of trade nanas or spesific products does not
conntituts endorscment by the Environmenlsl ro.
toction Agency.
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RULES AND REGULATIONS

@ EVACUATE
D

FLASK VALVES’_@ SAMPLE
e

3.WAY STOPCOCK:
T-BORE. § PYREX,
2-mm BORE, 8-mm OD

GROUND-GLASS CONE,

STANDARD TAPER, GROUND-GLASS
§ SLEEVE NO, 24740 SOCKET, §NO. 12,5 -
. . PYREX .

THERMOMETER

.

Figure 7-1. Sampling Irain, tlask valve, and (lask.

2.1.2 Cuollection Flask. Twn Nier borosulice, tound
Lottom flask, with short neck and 2140 standand ispoer
opening, protected pLalnsl IMPHKIOR o brenkude,

2.1.3 Flask Valve. T-bore stopetal contecied to s
29740 standnid tagnt jeint, -

2014 Pempersiore Ciugge Dd-type thermometer, or
othier temperatury gunge, enpable of measunng i+ O
(2* F)inlervals fromn 21058 C (a1 105 ¥y, - -

2.1.3 Vacuun Liee, Tublug enpable of withstanding
& wmzunii of 25 o M G, HR) sbaoluke paessity, with
T connection and T-bore suuxock .

2.1.0 Vacuuy auge. Utube manometer, | mefer
(36 in.), with Lnin W.3-n0Y divisiots, of other pougs
capable of nehsuring pressure 1o within 22.5 pan 1 ']
(0.1%in, Ug). PR

2.1.7 I'ump. Cepable of evacuatineg the cullmetion

flask 158 presoure equal Lo of tess (has 5 n g 13 in.-

Iig) alslule.
2,18 Bqueere Bulh, One-way.
L8 Volumetrie Fipeile,.25 ml.
21.10 Siopenck un
yacuum, hiciiavingeratdre chlorntnorocaiban et i3
requived. Heloearbon 2e5s ing e e 1o Do veeToe) iy,
2101 Batrune ter, Morelry, sheroel, or atfier varnm.

tler capnlile of ancasuring ninwsphetic pressin e to w i |

LA nun He @) in, S, Inomany eises, Uin Hagoimet re
reading may e obitnived fooni n sent oy 3ot weatber
servite s(ation, B whi-loease e station value ¢aboah 1y
the glwoluro hazins t1ie pe ssuns) aludl
a0 adjustinent far ehev ot don diflereices Betwean e
WAL st Al s phoE polnd wodd e agelank sk g
b of panue 20 o 3, UL o Ty IEN Rt LTI RIL LN t§1
elevatlnh inereast, w0 vice veran lor 1 levation e,

2.2 Bamipls decovery, e oliowing ecuspoanat by
reaalred o seple teuvery:

241 Gradnated Cylnder. 0 ml with 1-inl divisions.

222 RBlorage  Contalpers,  lank free polyethylenn
Lottirs,

223 Wash Battbe, pulyethyileee ur glasy.

224 Qlass Xrnoing ], ) .

220 Tewl Paper tor Indieatng )AL To cover the p)i
mupe of 7 roogg,

2.0 Annlyds, For |he analyss, e following sgulp-
ment ta m-n{n\l

230 Votwnetoe Fipetien, Twer b, [wo 2 ik, e
3101, onie 4 ik, Lo 30 ik, wndd oo % o Tt va t singile
and slanduwrd,

tiround Joiul Grease, A high-

s sied podd

238 Poreclaln Evnporating Dishes. 175 (o 2%em)
copacily with I for potligg, one fur cach s ple und
e standnrd. The Coorn Na, 45000 (shallvw-turas, V5
il s been faund to be satisfaclory. AlLonadivels,
prolymethyl penfene beak ery (Nalge No. 103, 10 ml), or

glres beakers (130 mb may bo.osed. Whien ghaes Twahers

nen used, cfohing of the beakers sy eatse soled uatier
Lo b presient Lu the monly Uead sten. 1he sotids should b
remioved by 1ot ion e Seebion 4,730,

LA Niewa Wath, Low-teniperature avens ur thernio-
slatleslly controlt o but [dutes kept Dduw 707 C (160° ¥)
b hocoplable witernatlves, '

2. Dk it te: ar Droper. Theee recuiend.

2485 Pohveihiy e Volleeman. One for each sagplo
and rtwch «tandand.

L tirmdianted Cyllnder, 100 m) with 1ore di visione,

L7 Volumvtric Flaks, 30 mi {re for each sanipled.
100 1) {one for ek ample and each stendand. ki oo
i‘br |;m work g standard KNOy sobution), nnd 1000 mi

UMy 4
_'l;.;..'l.u Epectmphotometer. To measure sbsorbunes at

" i

L0 Chndunted Phasane. 10 mi with 0.1-mt divllons.

800 Tesk Pugner for dodicating pil. To cover tho
P muge ol 7 (o 14, X

411 Analvticsl Dulance. To measure 10 within 0.1
Jhg, :

-

0 Reagenis

Unlens atherwise fodtented, 1 ix tnteraded that all
reawrn e e Wt specUient loons o5t bty bt by Hhe
Comtatien ou Analytenl Hemeeuts of B A resien
Chemieal Seniy, w kel speeiicntings wie vl
Wl uihierw e, 1 wvnilalde prule,

L Bamplioe. To pevpars the ahisorbing suberlon,
cautbmsdy wbd PRl camcentemted TS0, 10 1 e of
detomzed, Qv waler, Miv well wind wdd 8 kool 3
pereent hydnieet, penndile, treshiy peeppred fioy i
et hydaaten pennide auligun. 'If‘ii(‘ ahisar bilng
Seelrtlony sIMALLE Yo isid wathiln ) Week of 1s paepe
D gt e giene tonsbnbrense Bl o direet RUNTYRN

42 Minple Hevetery. ‘Pwo myents are tvsgaued b
sample feppvery;

AL Bl Hydeoride (IND. Diwsolve 40 2 Natrll
lonized, ditilbed wider nnel thinte (o ) gy,

402 Waton, Pretenired, thisthibed 1o eotdinn to ASEA
specdentlon DA 71 Ty pe L AL the upiinn of e

I wtlor,

@ EVACUATE
@ VENT
@ PURGE

FOAM ENCASEMENT

BOILING FLASK -
2 LITER, ROUND-BOTTOM, SHORT NECK.
WITH I SLEEVE NO. 24/40

i

nuntyvat, the KMNO¢ tese for. oxidizable organie matter

may be onsited when high eon

taH e etk expeeied 1p by p
A5 Analvsis, For the snalys:s

reqitited: .

L3 Puming Sulfaric Acid, 1310 1R pereent by waight

sutfir troside. HANDLE WITH CAUVTION.

I"hennl, White solid.

e sulfinie Aoid, Coneonivated, U5 percent e

munssay, HANDOLE WERIT CAUTION,

Potissinm Nitrate. Dricd at 105 to 1I0° €2 ey

10 20 F) for nonunimm of ¥ hours Just prier 1o prepuira-

i of standand golution, L

d Sunndand KNOs Belution., Idissolve exacily
2903 g of dricd putnasionm niteare (KNOW i leronizsd,
thiatilled water and diluta (o 1 diter with dewnized,
distilied water uem 1,00000 vohienetne sk,

4.0 Workopr Sandanl KN Salition, Dilaie 10
ml of the standard=solution ta 100 g wirh desviased
distalled water. One miblilter of 1the warking stanabaed
solnting is rquivalent w0 W00 w4 Litrwen divvide (NG

AT Wier. Deionized, distillsl ax 1 Section 3

AN Phenoldistlfonie Acid Salion, Dissalve
of pure winte pheral 1 150 ml cusesntrad el sutlane
neld v steam bath. Cool, ndd 55 il Tmisg aalbin iy
Aacid, send hoat al 1007 O {212° F) for 2 hiours. Store in
B dark, sluppered bottha.

4. Ivocedares

11 Eampling.

L0 Perectte 25 mild of ahsorbroe solstion bnta a saorpsle
B, et noapNetont G N RS L R TS TR YD THTN TS
the colibention sbangdards Toeerd e ek valve stapn
16 the Ik with the valve i the *pairge’ pasation
Avatinble the sunpling 4rain ns slpwn I Fipnie 710
Wil el tha probe st thoe mn:‘du:g pint, Make sivrn
it wll it nee Light and leak-lree, oost thie sl
gronnd gl juindy have beea properly gremed wath o
Bigh-vrctne,  high-teanseratore  chbutollaoroei b
sy fepeark grense, ‘lurm the ek salee el Thn
A vadve Lo thelr evinennte™ pesithins, Rvarnls
the Bisk 1o T4 m g ¢ 1 T b mlsabite pressune, o
Jmn, Bvwennton e s pressire apgzanciung the vigsu
)‘m-\.uu- Of waler a1 the existitg Tevagws (AT IO L A bl

Ut the primp solve o Bts vt pesibmn aned s
oif (hi papugy Clheek for leakage 1y observing Ui mn
Bereeled Tot mly  predsaes liavtasoon (ANY vaist

Dtk Hilowing 1eagents
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geenter (3an 10 gun U 04 In HKY over a perisd of
e oot Aecepdabbe, wedl the ek I s do e

The lenkngr protdeat 13 correeied, Presswmg
e ot Leeveeed Thonn Tt (0 1 aleolute
aphng 1 e meneed, ) Hecand tha vol e
2k ool snbve (U0 the ek tenperatnre {19), -
Al tlae vaeomet e pressine. Tur tha Sink valve
conntatehs ki 1o bt “purge’ voslilon ssd do the
mme will the quunp valve, Porge the probe amd the
vRcta (il ey the seeeeze Sulle Hocspadenzation
Aeeirs i the prolas Al Lhe el yndve area. bient 1ha
probe umet purge -natde, (e condengslbon alisspenes,
Next torn e peonp valve Lo 1 S vend® position, Torn
A e kvl e eloe K wise 1o 10 evncnale” pasilinn snd
Ferozd e diderezes iy the meretiry leeelsin the anma- -
elez. Thn phaalote Inboreal pressirs bu the fask (%)
is sgtni to e tarometpde peessuce Joas tho imanvuieter
reading. Pnmedidely turn Dhe flnsk valve Ao Lhe “sam.
Pl pawiibir aerl perii] the gas b enter Lie usk nntil
b 1 the tack and ssmiple libe (e, diet, stock)
Fhes witl nsunlly regnre shoit 15 secoma;
® dutaer periekd ineoates 8 #phuc’’ In Use probe, which
My e nrregted befoce sanplung in continned. Alter
rollocting (e gogphe, e e Sk volve Lo ils “purge”
prsitum asad diseonnect the tlak from the ssinphing
trnin Elnk. the Haek for al beast b tabneles,

412 1 1he gax hieing sampied contains insfficlent
vivprn for the cenvenden of WO (o0 NO: (s g, an sp-
piteatde sibpart of the standnrd miny regirire 1eXing 8
Mo of a ondibratien gas misture of KO in Ny), then
prygeir stiall e iniroduced intn the fask to permit this
coftvesr o, Oxygen may be introduced inle the flask
by one of three methads; {1} Hefore svaranting tho
snpting fiask, Nish with pirre cyvlimiber oxypen, then
evacuntr ilack to 75 nun Elg (3 in, lig} absotulo pressire

ar kess; 07 020 injeet oxygen inio the ik after uur}pun(;_ RS

@r (3) termnsis sajnphng with & minlmam of B) mm

Hp (2'in. 1ic) varuum cemaihlng 1n
1hds final pressure, and then vent the a3k 10 the at-

miosphera uniil the tiask pressmd is ‘shmost squal to

armosphicrie pressure. .- R .
4.2 Faple numverr. Let the flask s-L kot a minimum
of 18 honrs gnd then shake the vanteits for 2 minules,
Conaes 1 e thask $o a mnefenry RHed U-tibs manuinoter,
Opcu the valve fromithe Nask o the manutheler arud

srecord the taxk (emperature {7%), the .barometric
_ presstre, i the ditfercnce between e mercury luvely

n the menomeier. The absolutr inirrnal ‘presmire in

tho Nlask (7 i3 the harometrie presaure less the man--

ometer nading Transfer tha rontents of tha flask 10 a
leak-free pnlyethylent bolile,” Rins Lhe flask twice

" with i pattions of deionized, diztilled water andd add

Lhe rinse waler 1o The bottle. Adjust the pil 10 between
£ and 12 hy adding sodium hydroslde { .._‘:‘), dropwise
(sbout 25 to 35 dropsi, Check ibie pll by dipping A
sirrng 1ayinte the woliution and-then tonching the rod
o the pH tret paper. Kemove aa little oterlal e possile”
dunng this siep, Mark the height ol the liquid level so
thet the conis:ner cau be checked for lenkage alter
trunsport. Label the container lo clemly identlty its
conteniy. Sral Lhe contalner tor shipplng. .

4.3 Anoiysis. Note the lavel of the lanid in cunudne'r' .

and contirn: wWheilier or not any saiuple was loM during
shipinent: nute tois on the analytical data sheet. [ 8
noticeabls innnut of leakage has ocourred,. eitlier vold
the samiple or s methods, subject e U upproval of
tha Administrotor, to correct the final tesults, Iminedi-
stedy proc te unolysis, transiee the contents of the
shipping contaitier 10 & 50-m) volumetrle Nosk, and
rinse the container twiee with &l portions of deiunized
distilird water. Add the rinse wislef 10 the flask an

Cdiote to the mark with deionized, distillvd water; mix

thomughty. Lipeltr a 23-mi slighot o the procelain
pragoraine dibe Hetarn gy uuused portlon of the
sampie te the jolyethylene storage bolile, Evoporste
the 2.1l shguet o dryness on b stenni Inlh and allaw |

* ya-eool. Add 2t phenoldisuifunis med satution 1o the

Jrivd resniue ant totareste thorou iy with a poxicthy-
eie policemian. Make sure Hhie salution conlucts sil the

resntne. Addd 1l deionized, distoled water angd four

draps of cone mirated sulfuric pevd. fvat the solntion
on & steam bath lor 3 minutes wlth orcusionnl KLrsing,
AHuw the solunion Lo eeol, add 20 160 deionteed, distitied
water, 1 well by strnug, and sdd concentroted an-
monittin hydruxide, dropwise, with constant stiming,
unti! e pil s 10 s determined by pil paper). 10LLe
samnple vuniains solids, ihese miust be removed Ly
filtration {eentrifugulton 35 &t acceptuble siternative,
sutijeet 1o tne approval of the Adminlsiraton, ns fullows: .
Hiber thavtee b W hatman Nu, 4§ gilter ptper inte » 100.m}

voltmi1zic nakk; pinse the evapmrnting Jish with thres |

Seast prariivtes of deionized, distilled waler fitter thess
theer Hnsee, Wath the filter with i Jenst threg Ll
purtions ol deionigal, distitted water, Adbd Lhe filter
washingh 1o the santents of the volioelrie Ttk nhel
ditute o the amek with defonized, distilld water. 3T
i, subution ean b trandferred diceetd

valumelre Husk aml dilote] 1o Ui mar

w1, alinpited water, Mo e eottents of the
by, el mewnm e alsarbanea nt-the
optimbm wavelengih osed for .thue-slatlands (Bretion
5200, g 1l ik sabulion s a renarelereace, Diluts

the subnpde nond The Blsnk with cqual votnes of delot--

freed, shati!ha water 1 the sboorho racerds Ay, the
alisos Lanice ofthe $00 pg NOydtnndand yoeo Bection 5.3.3).

A, Calitrehinn )
5.0 Fiask Velmme, The volime of e eolieetjon sk

< flask valve copbinnlion st e knowh paior 1o s

pling. Assoinbhe the flosk and M valve and 310 with

the finsk, rerotd. - famCalibration factor B

RULES AND REGULATIONS

waler, 4o (he Sopeosch Meampe the soline of wider o
EXLETIIAE (ORI T TR 11 s s b

A2 Bpees rispetmtoome Loy Ol

Ao Cdimnam Waveheneth et
Nacet Ao vanmbde  wavehaneth
rialibruto myaitet standard vontliol wivers ol o 410
i, every ot Afleratively, b ryble whve
Irtgth speetrophotigeters, senn the ety [P
AN sl 415 nim) 1wty n 390 NAB staisdand sdullnn 2
Ketion 8222k Mg gk dees ol ey, The rpretrophine
timieter o prolilty pidhmetimae, snd shouht e re-
prleed. When s penk ¥ celitpinied withiv Vhe b a 418
pnnge, The was elenelh at wioek Has ek treruans sindl e
W apiunnte wisvebngth for te muewsirenent af ab-
sothiiee Jur both the stankandy and snpdes,

827 Detetminstion of Bpecteaphininpeter Colita.
tlon Frelor, K, Add 00000, 20,30, wind 4 0 ml ol Che
KN, warking tandned solution (0 b= 17 pg N3 lu
B geries of five poeebans cvapazat iy divhes, Vo earh, arid
20 el of abmorbivg ~otutlan, W mb dennited, Aisied
waler, and sodivay hydroside (N, dropawiae, il the
pit s between 4 aud 12 (abogt 25 Lo L drops carht,
Pregtnning with Hie evaporgtion siep, fitbine the naaiy-
sty procedure of Becting 4.3, until the aolutiom hiar bewn
transderred 1o the 100 ml velnmetrie Aask mnd diluted 10

< the k. Measare the absarbance of eaeh s-hifion, ma the-
eptheam weveleeth, as deteroined o Secten 80 L
This calibmtlon procedizre sl e repested o emweh day
* 1that sampiles are snalyecd. Cabeolate e speetrophuotons.
etrr putibralion Inclor s follows:

A4 24,434,444,

RO R F AT AT A
: - Equation 7-1

rmlantin, Yor tath
spwelrophatome ey,

where:

A, = Aburtisnes of ths 1008 NOy standard
Aye Abzorbance of the 00-pg NOj stondnrad
Ay Abwrhauees of 1hn 3i0kug NOy stundard
< i Algorbanes o the 410 NO: standnd
L3 Borpmeter. Calibrste uwgalost s merenry barem-
ey, B . .
5.4 Temperature {ouye. Calibraiadisl (hermeoineters

aZainst mepcury -ty ks 1herhnmnelers.
5.5 Vacuum Gnuge, Calibeste mechankal causes, if

wsedd, prelnst B mereury mnuomeler such us thul spect-
fledin 208 . -

5.8 Anstytlcal Dolance. Cnlibrate against standard
welghit, - - i .
8. Culculntions .

Carry out the enlenlintions, retninlag sl Jeast one pstra

decinial igure bryoud that of the sequired Jdste Round

oll figures Alter final caleulintlona,
6.3 Noaebrlmture. . -

A < Alnorbanes of sample. ' )

s Cuncentintion of N0, a5 NOw dry basls. cor-
rected Lo standard  condilions,  mgidsem
(thidart},

Failution factor (e, 235:5 7810, olc., reyuired
only il smpis dilotion wes nmsded ta feducs”
the nbsorbunee into the range of calibeativn).

K .= Hpeelrophotometer eatibration Iwtor,. .
*  moabam ol NOY, a8 NOg i gas saaple, wr.
N Pr= Final pbrdite pressare ol ek, som e (in. e

x
T Sumple conventaation, dey basle e
standard condillens, PR L ULL B PN

"

V . . ...

Faguation 7 4

C=K,

whare: .

mg/fin? :
R/ EI' for metric vnita

10 -
’_\' m‘,ur,jm

thfsef

3 ,
pgh'ul for Fnglish unita.

265,243 X107

3. Biblloeraphy .

CInteriar. W 1o wai. Febnuwy

Fyenitial abanlute pressure of fiask, m lz o

He). - P
Py =Standard absotule pressure, 760 mmm g (o0l ind

i),
Tee Initial ahaniute tempwratiire of [k “G .
Taa=Blgalerd aldute lemperabue, K (32 1)
A e sample volome ab standdrd comidiGens ey
busig), ml. '
i Vethgme of sk wadd valve, ml
Vo= Vol e of nliotbsig solifasn, 2
< S ME0S, Lhe margest facter, (f anon Ml
nliquot .was uvd for soulvsie, e corpedgeond-
ing faetor st e snbatiloted),
6.2 Rampre voltme, dry baas, coeeeeled 1o slanddard
ronmditions. -

¥, .'_I!EJ( Vi- V)

€.
'y Flual absolnle lempemture of finek W (°
R

Pr. !.’.-]
7,7,

w= Ky{ Vp= 25 i) [’I'{m

r—l"n‘
FAR
T
o o Faueativn 7-2
where: - o N T

Koo 03858 ot
' o,,_m § ' g

for mebric units

M

in, lp

= V7.0 ‘for Fanglish units -
g ‘Total g Ny per mainple.
) m «-2r K. AF

Fyguntion 7-3%

NoTE N other ithen el Illilillll‘-li usuel for wooly-
lllh. the tactor 2 ot e teplwesd by # cotrespanling
urtor, T

FEDERAL REGISTER, VOL. 42.. NO, |'6L-¥HUISDA\’, AUGUST 14, 1977

(R L

1. Standard Methods of tll.'wmrnl Analysia, hth‘w!.
New Yk, IO vVna Nostrnd Coo, Ineo 12, VL,
REAR )

Jdard Methed of Test for Oxhdes of Nitragen fn
sous Comhintion Prodits P hienohinlionic Acid
Peordurel, T 1wk Book of ASTM sStandnsde, Tarnt i,
..'mlr)hia_ Pa. 1o, ASTM tresrgnolion 10-Hi0K- 1),

P. 7 4, .
3, Jarob, M, D, The Chemtcul Annlvsis of Alr Pollut.

ante. New York, Intergselenee Publishers, ne. 1w,
Vol 1, p. J01-0345 )

4. Neatty, R L.. L. K. Berger, and I, M, Schrenk.
Determination rilﬂxiden af Nitrogen hy the L'hetoidliul-
Innie Avid Method, Barcau ol Alives, UH, Dept, of
* 13

S, Hamil, T Fooand B Campnp, Callnbovative
stidy of Mothod for the” Deoterminaiion of Nitroeen
Oxide FEmisaons from Statisrary Soarees (Fosal Fael-
Fired Steapntirnerotors), sottbwest Nesenn h Institute
report for Euvironmental Protection Ageancy. Research
Trinngle Park, N.C. October 8, 19,3, a

G MHamil, 1. F. and R. F. Thonns, Colinbarutive
Sundy of Methed for the Ditenwinalivn of Nitrogen

Onde Dimtssions from stationary Svwces {Natrie Acid

1"lunts). Sonthiwest Rexearch Institnte report for En-
virsnmeatal Protevtion Agency, Research Triangle

‘Pork, N.C. May 8, 1974,
METHOD S—DETERMINATION OF SULPUAIC ACTD Miat

AND SvLrUs DIoXIDE Exissions FrROM BTATIONAKY |
SOURCES

1. Principle and Applicability

1.1 T'rinciple. A gas sampse §s extracied 1sokinetlenily
from the siack. The molluric aeid mist tnehuding saling
trinvided and the salfur diovide are wopuratol, and both
fractions are measured sepsrately by the bariw-thorin
titratinn inethod.

1.2 Appheability. This methad iv applicabls for tha
detorminution of sluric neid nest Goeludme saltur
trioxnie, and in the absenee of mbrer particulsie matter}
and sulinr dicside emizions (1o sstlonary seurces.
Collalorstive: tests have shown that the minimuin
deteptutie lnnits of the wetkod are 0o mibtligranmisfonbin

Tpweter G630 HDT poundsfenbic Had) for =attur triozide

ancd 1.2 s (674 307 I for «ullue dinxide, No
upper linnts have been estaiyizhed. Based on theoreticol
culctlatians for 200 mllibters of 3 pereent hydrogen
perovide solulivn, the upper cuncentrauon Yimit for
suHur diosuh in a8 1LEm? (63 [ pas saenple is about
EAH0 mgimad (.70 I e upper lanik ean ba
valended by Increasiing the gquantity of perexide slution
i the mpengers.

Pussibie interfering agents of 1his method are fuerides,
ftee npcnoiin, and dimethivl amhine, 1 40y of thess
interlering agents weepresent (s can sodeteninined by
kmbwheliie of U processi, abiennanevs wedionds, subject
tu the npqoroval of Lthe Adipintariter, are vegudived,

Fiherable parienlats mattes ey beeckotermdned along
wikd B0y ubheet o the approval of the Add-
S Boweser, the procedirae sed for partiedlate
ey antist Be contisient wil Ve Spectlications and
pHocedieed gavest in Method 3,

q, Apparafus

21 sangding, A schemnile of the gamphing traln
el B s taethuod I8 fhees i Uigne 4 n s sinlie

Mothiond Ootrbn evespd tha lilter Rl'\\“.'h)ll. iy
ellth-Feay el i Ll holder o as nad Teece o e legied,
Cunnnervisl twdeisof this s nre vl bile, For these
wha desdre 1o build 1heir owa, Fow o camnphide con.
striction detndls ore desentaed T AT D 0% Chinagey
from e ACTTDAORT doviemen out adlowstde |
fientiyie a0 Fipnee B-1 are ditciased i the oo ing
U Lo,

Tl sperating wiul wnintesogee provstures fur tho
satrphing teadi e deoser D i 80 D OATE Shnee vosreel
wangte b b L b otandeane v roaelts, al usery
shogld bend b AVTD b b ronent ahd adopt e
DETLELNE mead M oinee gy cdanes outiined by It
wilets atloew e spectinsd heeetn Farther soialls wid
ewirdelnes on apmrtlon wind splatan e e gIven dy
Atind 5 owand shoneld by pesd soad ollowsd whenever
they pre appdwnlbe, .

DL toule Nugrle, Same g Methoal by deetian 2000,

2 Probwe Vdner, Borallicnys urie plnsy, with n
Foeuting sy aem 1o prevant vethle comlesatlon during
i pling, 12g 1t use inetal probe o,

243 Fhol Tube, Baue ws Metiual %, Bectdon 1.3,
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: THERMOMETER
FILTER HOLDER -
. CHECK
VALVE
REVERSE TYPE
PITOT TUBE o 1
1! X
' o i
e d “a
1 : VACUUM
' ) _— e 2 LINE
PITOT MANOMETER L f
- | - ICE BATH MPINGERS ~ * ~ .
THERMOMETERS ' U ’
o | @Y-PASS VALVE
ORIFICE : » :
Y 10N —f . 3T - VACUUM
- GAUGE
p MAIN VALVE :
o ‘
o AIR-TIGHT
3 PUMP
RY . . .
ORY TEST MEVER
Figure 8-1. Sulfuric acid mist sar'npli_ng train.

g2.1.4 Differeniial Pressuro Qsuge. Rame as Method 3,
Bection 2.1.4. | e . .

215 Fiiter Hlolder. Porasslicate Fius, with 8 glax
It falter gnpport and o sibieote pubiber gasket, Uther
ket snaterials, e, Telon o7 A ptet, may e dsed syh-
ject to Lhe appeaval of Lhe Adweinistatur, The hotder
Aesipn abisll provide s peslive wal agninst leakage fram
the outsids or sroutd ‘e biter, Wiw filtee Dolder aiah
bo placed belwrett the L5t naud second fnpingens. Naoln:
1o vl heat the e bolder, '

23.6 Lupingers—Four, ns chiown In Flgnre -1, The
furst gned third shall be of the Grevubug-smith drsign

with statdinrd tips. ‘The wevppel nid fuuril shall e of |

tho Greenburg-Smith desici, pundltied by replacing e

{nsert with au nppeosimately 18 miineter (05 ) LI

Flass tube, having an unconaticied by tocuted B
@8 i) froimn the Lutlom rf Th finsk, Siusilne dplbertion

sysirtus, which have becs appioved by L Adnibivise

tratoc, 30ny be used. :

“2."1.7 Matering System. Bame an Mathod 5, Bection

214 Narometer. fiano an Meshod & Section 2,19,
2.9 Uiky Denaity Delenminatjon Equipment, faune
at Method 5, Eeetlon 2.1 .90,
\ 2.0 lemperature Ginnpee. Thermotnetor, OF tHVE.
rut, to measurn e Sempensiue of the pas laving tbe
turgdngey trmin to witin 1 C (2 Fh :
?‘-'-' sample Revoveory.
“;."1..; Waxly Dotiles. otyrihylene or glaas, w0 wil,
222 Ordunied Cylindess, 20 ml i Volu®
l1|;(:n0 Basks inay sl e used.) o 3 titer. (Vo
2.3 Etorage DBotiles, Lenk-ren polyethylene hottha
W m) ey (1wo lor each uuuplhu'lul}n. ’ '

PEDERAL REGISTER,

2.2.4 Trip Nalanre. S00-gram capacity, 1o icATUrs (0
*05 5(nr;:cmq only il o moistuy content analysls is
nnel, .

2% Analysin

231 Plpettes. Volusnetrie 25 mi, 100wk

237 Hurtatte. S0,

¥3.3; Filsnmeyer Flask, 250 mi. tone ke vach, aampio

- plnnk snd staidard).

214 tisdunied Cylinder. 100 ml.
. 1,34 Trip Halanc 00 g eapucity,

40518,
238 Dropdng Dot To add lndirator seluiion,
128.mi sizo.

3. Reagents

¢ measure 1o

o Unlens otherwise Indlented, all reapenta nre 1u conform

to tha spociiest ous ssiablished by 1he Catnnitiee on
Anstytical Rengents of the Amieriosn Uhemival Soaety,
where stcl rpecifications are availalilo. Otherwise, Uso
Lha best avuslnbie prade, i .
3.1  samyding, ‘
C 3Ll Filters, Rame p Mrthod &, Seclinn 301,
CALl Hilkes (iel, Batue 83 Mothod b, Seetlon a2
L 313 Water, Debpiueed, distilled (o coulm w ARTM
apeciiication ) HIG-74, Type . AL the option of the
nunlyst, The "R A0 tesl for pihidizabile wpnpie watler
niny be ombited when .hl;ih sconevntralions ol orranie
JRliM wre 0L ergueried io bo prosent.
Ta14 Vapropaunl. K Perceat. Mia B i of lsopro-
panolwith 20wl of delonlaetl, dinshiibil water,
Nore.~Fapacimes hasshown thnt voly AL LE gl
opropanel I3 matilactory, Pests hnve shown Shink
isgprupanol  oblailimt rom wpnereinl reutery oceas
essioaally hios priviide pnputites thet will cnase v

- gy gobItWN THUSL e prote it wgnbisl Byl

VOL 42, NO. 160—THUISDAY, AUGUST 18, 1977

roneously high solfurie scid mist measgrement, Use
the fullowing test for dotecting petogides in each lot of
{soproponol: Shalke 10 mi.of the 1soptopanol with 10 mi
of freshily prepared 10 poreent putastium igide solutinn-
I'repary & blank by siiniinrty LRt 100! of distiiled
water. Alter L nivute, Temd Lho nbsarbhanes o apwriroe
photutuaeter at 53 usnometers. 1 Lhe atesarlunce rxercds
0.1, i tasupropunol sholl not o tsed, Petoniddes Uiy L
remaved from isopro ot by redisifling, or by pasale
throuph & columi o setivated sluminn, Huweser, 18
ngcub-grile ropunol with xutehly luw r-fﬂ:nintc\'ﬂ!
i3 rentlily avotlable from counnereinl sourers] therefore,
relection of contaminoled Iols 1uny be mure elliewnt
than lollowing the peruside jeoval procviure,

al5 llydrogen Yerovide, 3 Pareput. 1hinle 100 mi

of 30 pareent hydrogen peruride tn 1 liter with dejoubessd
distitio) water. 1'repare frash daliy.

3.1.6 Crushed lve.

3.2 Sanmiple Hecovory.

32,1 Water, Rame ns A.1.3.

12,3 Isopripanol, SO Iereont, Bame s34

3.3 Anaiysis

231 Waier. Batne s 3.1.3.

13.2 lsopmpanol, 100 Vefeent, .

33,3 Mhenn Indestor, l-(u-nmunnplwny'lm\-?-nnph—
a3, f-disulkonic wenl, dhiaodsin saly, o wqulyalent,
l)l-.-mi\ ¢ 02 In 10 1wl ul dewosnized, st ) Hed woted.

434 Vanuw Pricbheae (0400 Nevmali, dissalpo
1,95 g of bar lum perehtaradr tbyidoste LU RIEL]
11X el dujonized, byt woider, o shilute v 1 it
willl popnnmnnd; 1008 of Trapiin vilenvde RS
(Hut" eyl L)) nisy e atun dd fatemd uf ghe barnann pur-

ehlorate, Huitardlae w yeby stdforie ek e e Mertian .'.,‘."
o

nl) iwe,
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A5 Hulfurie Aetd Bamdard 00100 NY. Purrhass or
atandutdize fo 4 0 UHE N agaiisl O 01040 N NatH thad
hae pressiiedy e standanlosd seainat prisngy
MAatbatd prtaseinm ocid plitialiie,

4 Proceduee )
Bampiting. .

i Verest Prepamtion, Pollow the prieodurs ont-
Lited 1 Methapd &, Hentlou 4115 Wlters shoult e n-
Apretenl, Bt nesed not b dande ald, weighed, o Wientie
Hadd, Wl offlaient gan con T s ddry,, La,, mols
thrr ren, L kv y el ieed L e w mg e, .

1Y Prclnminaey Deteomiintuns, Fallow the juo-
oreute entiied s Methoad &, Beeon 4,02, .
i LAES Dpepwuniion of Colieeton Prain. Follow tla pro.
N eodure o ilned e Melhml 5, Beetion 4.0.3 {maeepl lor

= -

RULES AND REGULATIONS

I'l"ar'l'n‘. reinln a portion of vacly teasent for e naoa
vk st lon, 1 1ace nlet A0 of st el b the fanth
rpinper.

Vo I smtabizee coditend fa i e shetermbned by
et nunlynts, welgh enchoof the hrst thrse ingaaco
[pslten mhvavrbareig sdgion] to D femred o g wind srcand
these weighits, ‘The weipht of the ilicn £, § tor nillen pol
Pl container) must slas be debermined o the ivalest
0.5t prd recoriied,

414 Yoyt Leak-Cheel Provedure, Follow e
baate procodure outlined s Methad 5, Hewtion 41400,
nothe Lust e proba heater Al be adjistial A e
minlnigm teopemiare Foguifed o preyeot votrlensa-
tian, aml st tial vorbups such ax, 0 S.plapcing the
Inlet 1o Lo Aler hokler * & ' ahall he rephwed by,
"e v 1.!:-:!1'{ the luket Sg tha Ot Impinger © e

.
an i thect stmbar to 1A noe In Flonre 2, The Minplbrg
ol sl ot v

ran. 1 ¥
Fige ebwgreat B gaodee mnd lasl dpegursor B Nigroew of

cotebensrbion, 10 L dovd o
setroig Hpward te the o teanipe dnl e Jeginred
ILBUTRY
tryeriary dntand o nuey o bk -
medteby bebvre enols cunge, secsnding 10 the provedure
otthined in Section §.1.0.2 of M thad 5w ith spprupriate
Jumliientsans, s mentioned dn Sectioa 404 of this
metled); revord all leok rdes. 1 Lhe leakexe rate(s)
rrevml Al apeciticn) rate, Whe tester shull either void the
iy or shall plan to currect the sample veliine s gnt.
Vanod by Section 8.3 of Methed 5, Limnediatedy after com.
ponent  chinnges, lephchecks afe optioval. 1 these

wed e ngb L0 ) duning e
doning e et bt ve Hie ey

T T T P

it eondensation, i rrinpatecnt Ooantes laeaine
k) L alune yp.

._; |

After tuming off ths pump snd recording the Nual
readings nt te conclislon of each riin, remove the probw
frawm Lhn Stack. Cendoct 8 pasl-est (mandetlory) ek

" cyeck s in teelion 4.2.4.3 of Methid & (willi spproprists
modiftestivg) mid rocord the benk rate, 11 the pust-Lest
1ankagn ruls cooeets the speaticd wcteplabia rate, Win
toster ghnll Filier rorvact the somiple volarme, a3 0l [0
in Boction 6.3 ol Method 5, or shall voud the rHu.

. -

s the reinatung pt of tha trii, hry drawing clena

. ambient aif thamuph She sysiem for §5 mintites of tha

avorege Now rain waxd for amngbing. .. R

NOTE. -~ lenn umbient adf can b proveded by poalng

ale thirough s claroal fiter. AL thu uplion of the tester,

awbient wir (without olenning} 1ny e usd, L

1.8 Calewintion of Perennt Jwkinetic, Yollow
prucudiire oublned fin Mathod b, Becton 4.1.0.
' 4.2 Bample Heguvery, . B

424 Conininer Na. i, If & molsiisro cuntont analysis

Drabn the e batk nnd, with the prols dnu'otmﬂ‘h-d.:

the

- Figure 8-2. Fleld data.

15 to ha done, welgh the first inpinger plus enntents 1o

the neareat 0.5 g sid recosd Uil weight,

*franver the contents of the fisst nnpineer 1o a 200-mb
gradualed oplinder, Miase the probe, fiest tlipiinger, pll
cannocling glagrwars belore the Diter, sind the frod Tl
of th §ller holier with Mt perceny iscpuobanel. Add the
rinne aokiiLion to the cybiwder. Thiute 1o 240wl with Ky
porcntid Bopropunot, Add the filter o 1w soluthon, miv,
b irnnafer 1o tharloripe vontainer, I'rota Lthe salution

. agulinst avaporgten. Mark the tevel of dijuni un bet

outitainer s idontify the snnple gontmner.

X3 Conlainer Nu, 2, 11 s mefisture eonteut analysl
In 1 be duen, weigh the meond and thud binpiogers
{plus contnks) to the traret Gh g wiud treund Urewe

- weights, Alsg, weigh the speat silire gel {or sl b

phus binpinger) foUw nenect g,

Trarufve Uhe solukivrs D the second wnd third
Impingeid W UERBOND prsdastet eylinder. Hinse all
wmm-u-'rs iwesiwarm thiseliding back ball of niter Iashiter)
Dok wonn Lhe Glber wind sihies gelimpinger w il desonfted,

f:iblul. REGISTEN, YOL 42, NO. F6O-—THURSDAY, AUGUST I8, 1977 ] \

the cavord pisiwitaph andd pther nln‘ulmsl_v }nnprhl’uhlu 3
partsd il use ¥ igure b1 Insterd of Fignre 5 1. leplaen The preivst lenkcheck lsoplinnal. U A ¢
PRI . ithe e 0 pesve A5 Tl Jout. 13 basle 1 nk-checks nre done, the procedure cuthined In Bectlan
- tzxpr’::x':.‘\ﬂl'::ﬁ::rﬂhu: lillt‘;'vilu'r.:: 'llt’:l I:r':lotil' 3 Eﬁ;:: . nu‘tlll;‘ad n ﬁgm’:\‘z ﬂou!.l::: :r'-'T: wmx‘:lfmlc:;::: :]?I: 454 of Mcthod 5 {wilh upproprints modificationst
bydrogew prruide in both the secovd and, third Lin- ths llowing special Instructions. Lnta shall barecorded  shall bo used,
. : ' STATIC PRESSURE, mm g lin. Wg)_ -
an . PLANT AMBIENT TEMPERATURE
) LOCATION BAROMETRIC PRESSURE
L OPERATOR ASSUMED MOISTURE, %
- PATE . PROBE LENGTH, m {t) _ )
: RUN-ND, _— . s NOZZLE IDENTIFICATION NO,
| SAMPLE BOX NO, ' AVERAGE CALIBRATED NOZTLE DIAMETER, emlind
J METER 80X NO. PROBE HEATER SETTING -
: METER A Hg : LEAK RATE, m3/min, (cim)
! 4 F_ACTOR . : - ' ] PROBE LINER MATERIAL
L PToT '!'l.?BE CDEFFICIENT, Cp SCHEMATIC OF STACK CROSS SECTION FILTER NO.
,‘ ' _r- - | rnessuRe o o
DIFFERERTIAL: oot * | TEMPERATURE
VELDLITY ACROSS GAS SAMPLE TEMPERATURE CF GAS
- . : STACK .HEAD ORIFICE o - AT DRY GAS METER . LEAVING
I : - | sampLinG | vacuum rznrmnun# - tar, METER, | GASSAMPLE CONDENSER OR
. TRAVERSE POINT TIME mmHg - "i" mes H20 - mmH2O VOLUME, INLET, QUTLET, | LAST IMPIRGER,
J , .t' . NUMBEFR {8), min. lin.Hg) "} g (%K) fim, H20) fin. #20) m3 (113} o¢ (*F) oC {9F) °C (°F)
1 L -
| .
J -
| .
J | —
I o ; .
L_E - TotAL - ‘ T Avg Avg
i AVERAGE - Avg
1

distiiled water, amd ndd Lhis finse water Lo the eylinder.
Thlute to s yolumie of 1000 1] with deionlzed, distilled
water, Trundhr the selution to s storage container. Mark
1he tevel of liguid un the container, toal sud sdentily the
sample rantainer, N

4.4 Auulysis

Nota the ?n'-l of lignid In sontainers 1 snd 2, and con.
firm whether of nol oy satgple way lost duriug sbip-
yivenl! ninde Lhis oy the atelylicst dnta sheet, 3f & notice-
able nriount of teakngs bad aocurzed, cither void the
sample yr use mathudy, subject in the approvsl of Lhe
Adiiniskentor, W eorrect Lhe il resulea,

421 Coutniner Nu. 1. Shake the contajner holding
the lsapropancl sotutlon sl the Mher, It the filtry
Larvukaatp, mliow Lhe roggienia fiescbibe for b law niinuiea
bebie fepwving & susiple, Fipedte n kgl shquot of
hin molution into 1 Zerad Erlenneyer sk, ndd 2 Lo o
sbropaa ot Lhor indientor, e Lirute to o piuk rndpoint
wang LOHK N barigm pechisate, Repeat tha fitrution
with m sevoni] aiquot ol sz ple prd wverags the Lilrstion




=

- r-

: Equation 5-1,. - i :

Inynitdate the toat nan:

T Rhene ' (R TV LT Pt

RULES AND REGULATIONS .

valusa, Heplicata titmtiona snost sgees within | peresnt
o 02ml, whi ¢r in grenter,

4.3 Conladper N, 2, 'Fharonghly sits U solttinn
st hulting tha canteats of fhe secoml mint
T, lps it & 0] wlbgyot of campla into g
wyer thask, Adhl il ol Fagangpmaed, 2w
nlieator, snd Liida Lo a plok endpelnt
nr mn,mrh!nuu. Itrjent thn titration
with & doenndd 8ot of ssmple and pyerire he Uiration
‘ralued. Hepdicata tiumthons mgsl agree within | percent
of 0.3unl, whiclivver iy greater. .

4.3.3 HBlnks 't pare Linnke by sitding 2 to 4 deops
of thorln Indlinler to WO ml of 80 porcant Isupropanel.
Tirats the Dlunka In Lthe same maoher me Lhe smnples.

§. Oulralion - o

6.1, Callbrate equipinent ualng the procodures speel-
flad I the fnllowing snctlons of Melhod b HeoUo 8.3

metesing wystem); Heetion 5.5 ttempersiure gaugw);

tlon 47 (hnfuineter), Note thal the rreominend
Ioak-cheek of the Dietening syatany, describod in Hection
6.8 of bethiod 0. sl appliea 1o thiy metlad, . ,

3.2 Buindiridins the bartum perchlorsie snlntion with
5 ml of standard sulurie acid’. to which 100 ml of 100
perosut 1sopropniol has been sdded, -

8. Colculations

Nota.—Catry out calculstions retainlog st lrast one
extra dociinal ligure beyond that of ths sequlred dats,
Round off figtiren nlter final cuirulalion,

L1~ Nomenclature, - . T

. Anm Cross-aectional ares of riazzle, me (Y,
B o,~Water vapor io the gas stream, proportion

. -+ liy volume., . ) .

COB0,=Rulluric aeld (including BO;) consentration,

p/dsczn (Ib/dsen).
c_so.-a::jlfu; diaxide concentrstion, g/dacm I/

nef).
J=TPrrcent of lokinetie sampling. "
N=Normality of harium perchiorale titrant, £
© . equlvalantstiter,
Phar=Haronsetrie pressurs t the sampling site,
nm ilg (in, Jig). .
P.-A;;lw:uh stack gas premure, mm kg (ln.
0. . - -
Prtd=~Biandard shaoluts preesure, 700 mm Hg
¥.92in. Bg), . - .

using Wi N

== " Tw=Avcrare shsolnte dry grmeter umumm'

(w¢ Flgure 8-3). * K " K).

Tese Averuge absslute ntuct‘ F23 Lempwrature (me |

T Flgure B2, ° K {* 1}
md-ﬂbﬂ;ge!ﬁ sbaolule tampersiure, 29 X
{528 - N
V.=Volume of sampls aliquet titrated, 100 mt
for Hi80 4 and 10 md for 8O,
Vi, =Totol volume o!lkr.ild caltected in {inpingare-
and sitica gel, mi,
Va=Volume of ps3 sample s ruenanred by dry
5“ wmreter, dem (dcﬁ.
Vo l(otd}) = Voluuie of pna mt:rtc taeasyrml by L dry
. Ess meter corrected Lo standard conditions,
dacm {deel),
sy Aversge rtack gas veloclty, caleulsted b
Method 2, Fquation 2- 9, using dnuohldnn‘
Iroan Mothotl 8, sfsec (t/ser), C
Vicln=Total volume of shiuthon in, which thy -
sullurie acid or sulfur diosld? swmple I .
contalned, 250 mi or 1,000 nil. reapectively,
Vim¥olwne of barluin perchlorute titrant cand -
for the sampln, ml. -
VamVolume of barluns perchlorats titrant ysed
for the biank, ml, .
Y= Dry gas meter calihration facter.
&ll=Averacr pressure drop across oriflce weter,
mm {in.) H)O., _ .
6= Towal ssinpling tlime, rein. i :
L3.6=~B8peclNic gravity of mereury, cow
SOwmee/min, .
© M Conversion to pareent. . B
6.2 Average dry pas meter tolmperature and AYeTARS
orifico pressure drop, Res dats sheet {Flpuran 1),

- 83 Lry 4o Volume, Correct the maple voluma »
measured Ly Lhe dry eas meter Lo standard .conditions . ..

(30" € and 7o mm ) por 68 Fand X.92in, Hg) by using -

T P“' (9-}1. "t .“f
: Ty " L \13.6) B
V- - -:V_}' ....:1‘1' O vl .
(asd) Pl T . "..',: W .

e

K.y Pk (830}
S
" Equation 5-]

whao! -
K= 0.3858 *K /oy He fur metric units,
=17.81* 1/ Mg for Engliah units,

Note.—11 the leak rale abserverd durlng any manda-
tory lenk-chechs exeembs tha speeitied n.rﬂ?\lnhln mio,
tha Ledor shinticlLher roeroet Llis yitun of Vo [0 Fquation
Be1 (et dezxibed In Sectlon 8.3 of Muthod 6), or shiall®

. 1.2 Calgulation frors interiucniiste values, .

T eOMpUrison Lo the siand.

B L1

'y g rerae

3

41789

B4 Valuinas nf Water Vagaor niud Mblstitre Content,
Culenludn the sutiine of waler vapor using Eonation
52wl Mithied o) e wenrlE of wiler rolteeted in the
h",!"ll‘l'“ and sl ol cor b directly eonverled Lo
nuklldete (Khe ajacpine pray ity of water 143 Flad), Cale
rulRln U b e deat of The st K gB%. e Eon-
e d 200 Mebhaml 5 'Ll Notw' i sies liom 6 3 of Method
Boabw Applies to his v el Noedo Lt 1 Lhe etthient gas ,
BEEnIE can I cutisblerod dy v, the sohime ol WALE? vapor
ant ininture puient el ped be eabalated,

0.3, Halfutle sadd mtst (inchisling 80j) concentration,

T N( Vr'.' Vi) (}'.;:I")
C‘n,-o,— Ay — ‘*---"-.-I‘-‘-:;‘ —t

Equation 8-2°

w)igre: .
Ky= 000904 g/enillkequitsnlent for metric units,
=18k /e ber Bonglish unlis
4.8 Bulfur dioslds concentrution, .
.. . ' v .
NV =Va){ 5"
Cooy=K AL
== g T e wm——————— s
s = {ekl)

Equation 8-3
wher: . :
K= 0,000 pfmery tor mettle unite, ’ "
=7.001 X 10 2 1blisei for Engitsh units.
8.7 Ixhkinetic Vatiatiun,
0.7.1, Usiculution from raw data,

{2 JOOTUK Yy A+ (Vai To) Pra 4 8H138))

eV, A,
. -Equation 84

wherer . - - ’
- Ky=0.003484 mm Hg-mmi-"K for meltie units,
Y= 0002876 In. Te-(19/ml° K {or Engilsh units,

g TV g 100
. Tnd”-o-‘ln_!’- GO( ]'g‘_}ol) i
P A ‘
cem Ky o S

Proednd (I-Bog)

Equation 8-5
where: . .

K= 4,220 foy mretric unfts, - . .
09450 for English untix, :
88 Accopleble Itesnlte, 1 90 pereent <1 <116 por-
ceul, the reenlts arn neceptalsin I the results ato low i
s and 113 beyond the secept-
shte range, the Aduliniteer ik opt to acenpt the

results, Use Cltatio 4 0 1l Tabliogeaphy of Method 3

to moke judgmenty. Glherwise, repeet Lhe results and
repest tlie tost. Jo o

N
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JSTOMER
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JOB NO.

RUN NO.

PRAR
vCB

[r..

. CUSTOMER NO,

VM
VvCD

DATE OF TEST

PG

1]

., LOCATION

Filter

Impinger

Meter Hox #

Hox H#
Paper #

VBF , VBG , VBH , VBI
A , CP .Y
WAK , YAJ » WAL (TJ Process QO English Units
! AN & W {d Combustion O Metrio ity
i UPR {(COMBUSTION ONLY) B
{J Incinerator
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