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INTRODUCTION
Source sampling was performed on a feldspar dryer
for Feldspar Corporation, Spruce Pine, North Carclina,

to determine particulate emissions. Three particulate

Aaampling runs were made on May 16, 1979. Sampling

locations are shown on Figure 1.

The meaasurements of stack gas flow rate, gas
composition and particulate emissions were made according
to the recommendations of the U. S. Environmental Prof
tection Agency and the North Carolina Depariment of
Natqral Resources and Community Development (DNRCD).
Mr. We L. Anderson and Ms. Deborah Hale, DNRCD, were
present as observers,

The following sections of the report treat the

'éummary of resulta, a description of the process and

its operation, the location of the sampling points and

the sampling and analytical procedures used.
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SUMMARY OF RESULTS

Table i presents a summary of results from the
particulate source sampling. For the three iéoxinetic
runs the mean particulate emission rate was 0.0167 grains.
per dry standard cubic fcot and i.50 pounds per hour.
Process weight was determined from the average of
production records as 10 tons (20,000 pounds} per hour.

Based on North Carolina Administrative Cods, Title
15, Chapter 2, Subchapter 2D, Section .0509, Particulates
from Mica or Feldspar Processing Plants, the allowable

P .

qmission rate is 19.0 pounds per hour. Conssquently,

Peldspar Corporation Plant No. 2 feldspar dryer is in

compliance with the regulation.

———— w1
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TABLE 1
SUMMARY OF RESULTS, PARTICULATE TESTING

Run Number i 2
Date 5/16/79 5/16/79
% Isokinetic. 97.9 97.2
Stack Gas Flow Rate, 10,630 10,385
SCFM * Dry ‘
Stack Gas Flow Rate, 12,689 12,481
ACFM ' .
Volume of Gas Sampled, 40.61 39.39
SCF * Dry
Process Weight, lbs/hr 20,000 20,000
Particulates:
Catch~mgrams | 50.3 35.9 |
Concentration-grains/ 0.0153 0.0140
SCF ® Dry
Emission Rate, lbs/hr 1.39 1.25

* 68°F, 29;92 in Heg

® ¢ Pront Half only

3
5/16/79
97.9

10, 416
12, 597
39.80

20,000

5346

0.0207

1.85




PROCﬁSS DESCRIPTION AND OPERATION
The rotary dryer at Feldspar Corporation, Spruce
Pine, North Carolina, was used to dry procasséd feldspar.
The dryer was fired with 50 gallons per hour of No. 2
fuel o0il. Exhaust gases from the d;yer passed through
a multiclone, a scrubber, a fan and out the stack to

the atmosphere. No unusual conditions were noted during

gsampling. . -




LOCATION OF SAMPLING POINTS

The dimensions of the stack and the location of
the sampling ports are shown in Figure 2. The stack
was divided into 20 equal areas. The ports were
labelled A through E. Each point was sampled for 3
minutes which yielded a total sampling time of 60
minutes.s The number of sampling points was determined
by the dlstance of the ports from disturbances in the
gas flow per Method i, Federal.Register, Yol. 42,

No. 160, 18 August 1977.
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SAMPLING AND ANALYTICAL PROCEDURES

All aampling and analytical procedures were those
specified by the U. S, Enyironmental.Protection Agency
and the N. C. Department of Natural Resources and
Community Developrment. Complete detalils are found in
Appendix D, which 18 a copy of the Federal Register,
Vel. 42, No. 160, 18 August 1977,

Sample point locations and velocity measurements
were made by Methods 1 and 2. Gas composition was
détermined by Fyrite on Run { and by integrated bag
samples on Runs 2 and 3 with an Orsat anaiyzer.

Method 5 was used for particulate determination.
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SUMMARY OF PARTICULATE RESULTS

1 FELDSPAR

CYT AT Y, AN E~ R ATG A~

v i e e

P e ot T B L R

CORPORATICN PLT. NO.
2 _EEILDSPAR_CORPORATION PL.T. NO. 2 e o
3 FELOSPAR CURPORATICN PLT., NG. 3
BUN NUMAER 1. 2 3.
IEST CATE | 5/16/79 . _S5/16479. . _5/16/19
ON SAMPLE NOZZLE DIA., IN .173 L1173 L173
7 NET TIME GF TEST, MIN 53,0 60.0 60.0
PR BAROMETRIC PRESSURE, IN 27.84 27.84 21.84
pM AVERAGE ORIFICE PRESSURE 1.640 1.5649 1.600
DROP, IN HZ0
VM VOLUME OF ORY GAS SAMPLED 45,090 44,080 44,520
- CU_ET AT METER CONDITIONS
™ AVERAGE GAS METER TEMP 87.6 91.8 91.7
CEGREES )
VMSTO VOLUME OF ORY GAS SAMPLED 40,611 39.388 39,797
AT STANDARD CONCITIONS®eSCE .
Vi TOTAL H20 COLLECTED IN 46.20 45,30 48.80
IMPINGERS ® SILICA GELs ML
VMY VOLUME OF WATER VAPOR 2.175 2.132 2.297
AT STANDARD CONGITIONS®,SCE _
PMY PERCENT MOISTURE BY vOL 5.1 5.1 5.z
MD MOLE FRACTION DRY GAS L949 L9449 L9945
PCO2 PERCENT C02 BY VOiL., DRY .60 1.30 1,52
PG2 PERCENT Q2 BY VOL., DRY 18.13 18.25 18.00
PCO PERCENT CO BY VOL., DRY .00 .00 .0C
PN2 PERCENT N2 _BY_ _VOL.,_ORY 81l.27 BUs4> _ 80,45
MWD MOLECULAR WT=DRY STK GAS 28.894 29.011 29.040
™ MOLECULAR WI-STK GAS 28.340 ZB.446 78.438
cp PITOT TUBE CCEFFICIENT .84 T
k; GPS AVERAGE VELOCITY HEAD OF 1.3970 1.3724 1.3830
STACK GAS, IN H20
TS AVERAGE STACK TEMPERATURE 95.2 98.6

1C0.3




PS STACK PRESSURE, ABSQOLUTE 27.779 27.719 27.77¢
VS AV STK GAS VELOCITY, FPM 5,054.85 4,972.00 5,01l8.50C
_AS STACK AREA, IN SQRD 3160.0 360.0 340.0
Qs STK FLOW RATE,DRY,STD COND 10,630 10,385 104416
QSW STK FLOW RATE,WET,STD COND 11,199‘ 10,948 11,017
QA ACTUAL STK F1QOW _RAIE 12,689 12,481 12,597
PERI PERCENT ISOKINETIC 97.9 97.2 97.9
FMF PARTICULATE,MG,FRONT 40.3 35.9 53.6
.CAN PARTICULATE, GR/DSCE 0153 .0140 Q207
PARTIAL

CaM PARTICUI ATE,GR/WSCE 2161 0168 0219

PARTIAL -
CAT 'PAﬁTICULLTE;GR/ACF:.{' 0128 20117 20172

PARTIAL
CAW PART [CUL ATE,LB/HR 1.39 1.25 1.85
Pk ;PARTIAL s

. — “'Fﬁﬁ .‘:;é} SA;ELING“PGINTS“  i;2b:f . 'éolﬁ 20
RW PROCESS WEIGHT,LB/HR 20,000 20,000 20,000

'*68 DEG F. 29.92 IN HG -

;
//
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PARTICULATE CALCULATIONS TEST NO. 2
s . - - [ ——— PRI R - —
o FELOSPAR CORPQOQRATION PLT .« HWO. 1
L
VOLUME QF CRY GAS SAMPLED AT $TD. CONDITIGNS
b
* 17.64 % ¥YM 2{PR +PM/13,5])
-l VMSTD = =ecmecccccveacencaccracccerana=- = 39,7971 DSCF
. TM + 460. -
9
q VGLUME OF WATER VAPGR AT STC. CONDITIONS
' : YMY = L, Q064707% VYW = 2 .30 SCF
.
£ PERCENT_ _MQISTURE IN_STACK GAS
1€
A 1CO VMY
i PMY = —=c———————e- = S.46 PERCENT
o VMSTO + VMV
AJ‘!
N MOLE FRACTION OF GCRY STACK GAS
123
2 100_—~_PMV
An M} =% ecceccnae- = « 945 -
Co 100
. 27| -
o AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
L[
o MWG = .44 % PCO2 + .32 % P02 + .28 *{PN2 +PCO) = 29.04
ﬁ“ MCLECULAR WEIGHT QF STACK GAS
b 15
» MW = MWD *MD + 18 %(]1=-MD) = 2.8 ., 4 4
T
ﬁ:u . -
9 STACK GAS VELQCITY AT STACK CCONDITIONS
49! .
ol .. VS = 5129.4 % CP % CP5 * SQRT(TS + 463)/(PS % MW}) = 5,018.5 Fp
al” STACK GAS VOLUMETRIC FLOW AT STD. CONDITIONS, ORY
_ P — o e VEeRS aps e Mo T T e
> (S = mem—reececcccrrc e ccr——— = 10,416 DSCFM
- TS + 456C
'x_iw . )
oo STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
i ¥ - .
"“t= CS * (TS + 4560) :
~ QA 2 =—=-memecm—————— = 12,597 ACFM
i 17.84 * PS = MD ‘
'Cisul N
J i
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5 PERCENT ISCKINETIC . e _
v 1039 %= (TS + 450) * VMSTOD
‘ } PER] = =—mmmmmmscmme e e e == = 97.9_PEICENL
N VS % TT %= PS % MD * DN * UN :
i

-l PARTICULATE LOADING == PROEE,CYCLONE,FILTER
s (AT STANOARD CONDITIGNS)

-l CAN = .0l54 * FMF/VMSTD =  .021 GR/DSCF
by PARTICULATE LOADING -— PROBE,CYCLUNE,FILTER
(AT STACK CONOITICNS)

-
- 17.64 = CAN % PS % MD
X CAT = ==———mmmememe _—————- = ,J172 GR/ACF
£ 1S + 460
9
A?O
o PARTICULATE LB/HR == PROBE.CYCLONE,FILTER
N (AT STACK CONDITICNSY
ral
’- CAW = ,00857 % CAN % QS = 1.45 LB/HR
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" . PRELIMINARY FIELD DATA /7/// -

Stack Gecmetry

Plant /€714;:%/w1r— <i:;"§:

-Test Mo. /

_ T <
Locatian /’/7L,_ Z ) 7L<‘f‘(/*’\
Date |

A. Dist, from inside of far wall to ocutside of
" near wall, in., = =

B. Wall thickness, fn., =

Inside'&iaméter of stack = A-B

= - fkﬁ o
! - - Tz
Stack Area = FEO e
Sketch of stack cross-section CommenFs: - ‘ <5’/'
showing -sampling holes o ‘o = }/E{ ga
Z

b

1—. v
Point % Dia, for Dist, from outs1§e
circular stack [of samnle port, in.

24 "= /.3&
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RULLS AND REGULATIONS

have peroxide impurities that 7111 cause
erroneously high suifuric acid o lst meas-
urementa, A test [or Deroxides 11 lsopro—
panol nas been included (n the method.

4. The gravimetric technique for mois-
ture content (rather than volumetric)
has been specified because a mixture of
{sopropyl alcohol and water wil’ have a
volume less than the sum of the ‘olurnes
of its content.

5. A closer correspondence has been
made between similar parts of Methods
8 and 5.

MISCELLANEOUS

Beveral commenters questioned the
meaning of the term “subject to the ap-~
proval of the Administrator” in relation
to using alternate test methods and pro-
cedures. As deflned in § 80.2 of subpart
A, the “Administrator” includes any au-
thorized representative of the Adminis-
trator of the Enviroamental Protection
Agency. Authorized representatives are
EPA officials in EPA Regional Qffices or
State, local. and regional governmental
officials who have been delegnted ‘he re-
sponsibility of enforcing regulations un-
der 40 CFR 60. These offieials in consuita-
tion with other staff members familiar
with technical aspects of source tasting
will render decisions regarding accspt-
able alternate test procedures,

In accordance with rection 117 of the

Acs publication of these methods was
preceded by consultation with appropri-
ate advisory committees, independent
experts, and Federal departments and
agencies,
(Secs. 111. 114 and 301(s) of the Clean Alr
Act, sec. ¢{a) of Pub. L. No, ?1-804, 84 Btat.
1883; sec. 4{s) of Pub. L. No, 91804, $4 Stat.
1887, aac. 3 of Pub. L. No. 00-148, 81 Stat. 504
[42 US.C. 1857¢c~8, 1857c-0, 1857g(a) ].)

Norr.—The Environmental Protection
Agency haa determined that this document
does not ¢contaln 8 major proposal requiring
preparation of an Economic Impact Analymis
under Executive Orders 11821 and 11949 and
OMB Cirgular A-107,

Dated: August 10, 1577.

Dotstas M. Costtr.
Administrator.

Part 60 of Chapter I of Title 40 of the
Code of Federal Regulations & amended
by revising Methods 1 through 8 of Ap-
pendix A—Reference Methods as
follows:

AFFINDIL A~ REFERINCE METHODS

The refarence methody (n this sppendiz are refarrad o
in y6n.3 (Performancs Tests) md*m.u (Contipliance
With Btandards and Maintensncs Reqairemasnc) of 40
CFR Part %, 3ubpart A (Genarsl Provicons), Bpecific
uses of cthesn reference methods ary deseribed in the
standardy of performancs contained [a wis subparta,
beginning with Bu!m D.

Within sach stan of pericrmance, s saction titled
“Tast Mathods snd Procedures” s provided 1o {1}

Tidentily the et methods plicable o the leility
«ithject Lo Lhe reapective standard and (2} identfy any
Arecial instirlions or tonditions to be lellowsd when
AppIYINg & Mathod 10 the tive famlity. Buch in-
struetions (inr exampis, establish eampling ra Yol
Umns, OF Lemperalares) are 1o be used sithar in sddition
10. oT A8 & substitate lor procedures in s ralarence method.,
Bimilusiy, for sources sobject 10 armniseem monitoring
fequiramanty, speciiie instroctions partaining 10 any Tse
of & ruerence method are Srovided in the snbpart or 1a
Appendix B.

[aciasion of methods in this appendis is not intendad
a8 &0 sndorsamiant or daniad ol UNayr soDLeabalty

The metheds afe potandally augfm.bh Lo e MO W]
nowever. applicability should coniirmad by careimi
and spprepriate evalustion of the candinnna prevalent
Al aUch sourcrs.

The sppreach followesd in tha mrmulation of the ref-
areoce mritods (nenlves Mactfioatioms (77 aquipment.
procedures, and Derfnrmancs, 1n concepl, s performanca
Apacificatinn Ie{!rm\rh would be prefesahle inall methngs
haganss Lhix alinwy Lhe gramieat Astihibly o the uaer,
In praciice, nwever, Lhis ADproach Mimpraclical 10 most
cAsss  hecansae  perfonnancs specificalions cannot be
rsiablished. Most of ithe methoda desenbad hersin,
thers/ore, [nvolve apecilic rquipment speeifications and
procedures, and only & few methods in this appendis fely
on periormanes criterin,

Alinor chanees in Lhe referenes methods should not
nacensarily affect the walidity of the resulla and (L is
recognized that slternarive and wwaicnt mathods
exist. Seclion Mt A pravides anthorcy kor the Administra.
wr W spreify or approve (§) saquivelent methods, ()
sitarnalive methods, and (3) munor changss in the
meihodology of the relarenos methods. 1t should be
¢learly understood that uness otherwiss ldentified all
such methods and ghangry must kave prior approvsl of
he Adminlyoeior. An owner employing such methods or
devistions trom the reference methods without abtaming
pricr approval does 30 at the risk of mubsequent disap-
provad and retesting with approved methods,

Within the refersnce methods, sertain sl sqn:
ment of procadures are recognized as being acceptabls
or potantially scceptable and are specifically Identified
in the metaods. The [tems {dentified ay acceptabls op-
tions may be used without approval bat mnst be 1denu-
fied in the test raport. The potsctially spprovable op=
tond wre clisd ss ““rubject to the spprovsl of the
A Lor'* or a8 *'or squivalent.” Sueh potsntially
apprerable teahniques oF aitamatives May be usad st the
dgu:ntlon of Lha owner without prior spproval. Laweeesr,
detailed descriptinna far applylng thsse poantisily
approvabie teehniques nr Alternatives ars not provided
i the refarerica neshods, Also, the poteatially approv-
shis spLinng ars not neceswrily scosptable in all spplica.
ugns, Therelore, &N owner alesting to use wuch po-
tanuially spproveble techolqtes or Altarnatives is re-
spoasible © (1) ammring that the tschniqoes or
aitarnatives wre id faet appicabis sod wre prorany
axacutad: (2) inelading s written descripthon of the

slternative matbod In the tam repart (the written

mathod mast be slear and o be capahle of betng per-
dormed withcat sdditional ingtruetion, and the degten
of detail shoald be smilar to the detail contained In the
rafersnce m:..hod:)‘. and (3 mﬂmn&.m:nr&uonalo‘gr
pporiing dAts Decessary to show L ity of she
sitarastive in the particuiar spolteation. Pailure 1o
mewt theom fedqfiirements can remlt Lo the Adroinis-
wrawar's disapprovsl of Lhe siternativa

METHOD 1=S5iMPLE AND VELOCHT TRAVYR:LA poR
STATIONARY BOURCES

1. Principle and A pplicability

1.1 Prinetple. To wid in tha represeniative messtee
ment of pollutant emisuong and/sor towald volumagie Row
Tala [TOTo & stallonary sourcs, s Dessliremant ity Whers
the efluent strear is Bowing in a ¥newn direction s
salected, and ihe cross-section of the stack is divided lnto
& number of sqoal arwas. A UnYerse point is Lhen localed
wilhin each of Lhess equal arsas,

. L3 Appiicabliity. Thls mathod is applicabls to dow-
ing Fas strearm In doctl. stacks, snd fum, The method
cannot be tved wiren: (1) dow is eyclonic or swirling (ses
Section 2.4), (2} & stack s ymaller than shout 0,30 meter
(12 in.} 1a diareter, or 0971 m? (111 In.Y) in croes-aec-

arva, of {1} the Messnrament Yits i lass than two
stack or duct dlametery downstream or leas tban a half
diaTDeter upgiream irom a fow disitirbance,

The requirements of this mathod must be considarsd *

betory congrnetion of s new facility from which amisdons

will : aflure to do 80 May require subsaguant

altarations w0 e rtack or davistion from the stapdard

procedure. Cases Involring yarisnts are subjses to ap-
val by the Adminmtrstor,. U.8. Entironmenud
tection Agenoy.

2 Procedure

2.1 Beiection of Measarement Site, Famipbing of
Yelocity meastirement i performed st 5 fite locatsd st
least eight stack or duct diametsrs downsream and (wo
diametaly apetressn rom sny fow disturbancs such as
& bend, rf DaDYoN, OF eonLracLion in U stack, or oIS s
vimble flarme. If oceosmary, an sliernative location may
Da seiectad, ol & pomtion st least two suack or duct di-
Ametrrs downstraam anc & balf dlametar upstream from
a0y How diymrbance. For & rectangtiler cross seetion,
a0 equivaient dismater (D,) sbsll be chiculsted trom the
fellowing squaticn, to- det 3 ths 0P and
downsiream dlytances;

D 2L¥

LW
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41756 RULES "AND REGULATIONS
. *
- DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
500.5 1.0 1.5 2.0 25
| { [ ! [ [ |
\—/ ISTURBANCE
) | ¥ DISTURBANC
A —
E 40 } MEASUREMENT
) -Lt—- SITE
2 |
w
W
S B l
3 30 —
E A
. l kDISTURBANCE
= ;
2 20— —
=
NS -
=
=
g - e e e
Z 10— i - —
= * FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)
0 | | 1 1 | 1 !
2 3 4 5 6 7 8 9 10

. *
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

Figuré 1-1. Minimum number of traverse points for particulate traverses.

* and for rectangular
* - shown la Table 1-1.
. '?Jml.l 1-1. Crospsectional lapont for 'm'tauqun Macks

whars [, =length snd W=width,

2.2 Detarmuning the Number of Traversa Points,

221 Particulats Traverses. When Lhe eight- sod
two-dlamater critarton can de ma¢, the minimom numbes
of traverss points shall be: {I} twelve, for cireular or
tectangular stacks with diamasters {(or squivaleat di-
anetary) greatar than .51 matar (34 in.); (2) sight, lor
circular ytacky with diameters between (.20 and 0.81
metar (19-24 1n.): (3) rune, for rectanguisr stacis with
aquivsient diamecers between 0.30 and 0.61 mater (12-24

: .

L)

When the alght- and two-diametsr critation cannot be
rmet, the minimum number of traverss points s detar-
mined from Figure i-1. Before refarring to the fAgure,
howerer, detarmine the distances [rorm the chosen mess-
arament 3ita to the Nearsst upsream snd downstream
diswurbances, and divide each distance by the siack
diameter or souivalent diametsr, to determins the
distance in terms of the number of duct diametars. Than,
determins (rom Fignre 1-i the minimuom oumber of
traverse points that corresponds: (1) o the number of
dust dieraetars upstrean: sad () to the aumber of
diameters downsiream. Selest the higher of ths two
minimum anmbers of Tevarse pointy, or & greatar valus,
30 that for circoiar sacks the number ts & moltiple of 4,
siacks, the onmbaer iy one of those

L B Mo-
. ... .- triz
S T L fided
- Nnmber of traserse points: owd
T Rl . — .. K3
12.. mrvesemaeraaasss 4x3

- . dx4 *
..... o Srd
23 cwmman 1]
W eerrervercnrasrrsrsmrsnamamarns 45
: . O OO 48
. SR ]
Ao ctmnr e air s s rerma st s ———— 75l
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RULES AND REGULATIONS t 41757

DUCT DiAMETEﬁS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

0.5 1.0 1.5 .20 2.
S0 ! T - l T ! l
\—/0ISTURBANCE
)~{oIsTuRBANC
A _
40 — 1| MeasumemenT
' -T L - SITE
| t )
30 — ? —
. 4 kDISTURaANCE

N

MINIMUM NUMBER OF TRAVERSE POINTS.

2 3 4 5 6 7 8 9 10
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DiISTANCE R)

Figure 1-2. Minimum number of traverse points for velocity {nonparticu,late) traverses.

- 222 Velocity (Non-Partculats) Traverses, When
valocity or volometris A0w rata is to be determined (but
not particulats mastar), the same nre a3 that for
perticulate traversas (Seotion 2.2.1) is fpilowed, szoept
that Fl 1-2 nay be Osed instead of Figurs 1-1.
PL: Eruul;-&cﬂonﬂ Layout and Location of Traverse

ointa,

231 Circnlar Stucis. Locats the traverss points on
two parpendicilar dismeters adeording 0 Table 1-2s0d -
the example shown in Figure 1-3. Any eqoation (for
examples, see Citations 2 and 3{n the Bibliography) that
£ives the sama valuss az those io Table 1-2 may be osed
in Ueut of T'able 1-2. .
For particnista uverses, onas of the diameisars must by
ina plans containing the greatest expecied concantration
vanstion, a.f., sitar bends, one diameter ahall be in the
plane of the band, This requirerosnt becames lasa critical
88 the distance from the disturbancs increases; there{ors
otherdiameter locations may be used, subject to nppmv\[ . -
- . of the Administracor.
- i In addition, for stacks bhaving diameters grestar than
Q.81 1 (24 in.) oo Lraverse points shall be |ocated within
23 contimetars (LO0 in.) of the stack walls; and for stack
diasmeters equal to or lesy than 0.81 @ (24 In), 7o traverss
pointashali be jocatad within l.3em (0.501n.) of the stack
-walls, To mest thess critaria, observs the procedures

given below,

1311 Stacks With Diamatery Greater Than 0.8l m
(24 in.). When any of the raverse pointy a3 locsted in
Section 2.3.1 fall within 2.5 rn {1.00 (0.} of the stack walls,
relocata them awny from the stack walls to: {1) a dlstance
of 2.5 em (1.00 ln.); or {2) & distancs equal to the nostla
inside diameter, whichever is or. Thess rslocated
traverse points (on sach end of & dismater) shall be the
‘sdjusted’’ traverse points.

. Whenever two sllctessive Lriverss paints are combined
to form o single adjusted Taverse point, Test the sd-
jusied point as two separste ravarse points, both in tha
sampling (or velocity measuremant) procedurs, and in
recording the data,

FEDERAL REGISTER, VOL 42, NO. 160-—THURSDAY, AUGUST-18, 1977
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TRAVERSE
POINT

DISTANCE,
% of diameter

4
14.7

QLN e LI N -
wd
-]
w

) o stacks havi ntisl indets or other duct con-
- ¥ ng tange 0! .

]~

Figura 1-1 Example showing circular stack cross section divided into
12 equal areas, with location of traverse points indicated,

which tamd 1o lnduce

thess

instances, the proseros or absence lonie flow st
the nmphng location must be detarmined, The following
tachniques ara acoeptabla for this daterminasion.
] 1 1
] l l
° e | @ -}
i t !
e : -] : o : &
i
_.__1_.__.[_.___{...__‘
1 ! |
o | o | o ) o
| I
L i 1

Figure 1-4, Example showing rectanguiar stack cross
saction divided into 12 equal areat, with 3 traverse
point at cantroid of each ared

Table 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
{Percent of stack diameter from inside wall to traverse point)

Level and ters ths manomater. Coonect 8 3
pitat Tabe 10 the manomever. Position the Type 8 pliOt
[ube st ¢aCh (raverss DOINL, iD SUCCAssind, %0 that tha
planed of tbe (ace OpenLALS of Lha pi1ot Lube are parpendic-
Hiar 10 the Slack Sross-soclional plane: wher the Type 3
pitot tuba Ls in this pomden, it 15 8t “0 rafsrence.’” Nows

Ihe diffarentisl pressors (ap) resding e sach Lraverss

point. U s nul (zero) pitot
reference 8L & {LYAD TaATErse
condition existy at that point.

resding |3 otsined st 0°
int, AN meosptable fow
{the pitoL reading ls not

1410 4t (" refarence, rotata Lbwpitol tube (Op W =" yaw

sngle}, unill & nullresding isobtain
and record

od. Caretully determing

i *alue of Lhe roistion angle (a) L@ the
Dearest, degree. After the noll Lechnique has been appiied
sl sach ra¥Tse point, cAlcnlats the averass of the abso~

lute values of @; assign o values 0f 0° Lo Lhose
which oo rotstian was requirsd, and include these in the -

poims for

ovarall sverage. [l the average valus of a iy greater than
10°, the overail flow condition in the stack is anaccerable

and slternative methodo
the Administrator. masi
smphe and Telocity Lraverse).

, sablect to the approvel of

1o periorm ACTOIsLe

Traverse

point

"3":’_ ' Humber of traverse points on a diameter

diameter] 2 | 4 5 8 W00 12 114 [ 16 ] 18 [ 20 | 22 {24
! 1.6l s.7] 4.4 3.2| 2.6 211 1.8 18] 1] 3] )
2 1es.4]2s.0|14.6|10.5] 8.2] 6.7 5.7 4.9} 441 3.9 3,51 3.2
3 75.0] 29.6| 15.4| 166|113 | 9.9 8.5] 7.5] 6.7 6.0 5.5
4 93.3| 70.4| 22.3} 22,6 17,7 | 14,6 [ 12,5 10.9].9.7 ] 8.7} 7.9
5 gs.4)67.7138.2] 25.0 [20.1 [ 16.9] 14.6] 12.9 [ 11.6 }10.5
3 5.6 | 80.6 | 65.8 35.6 26,9 122,01 18.8] 16.5 [ 14.6 | 13.2
7 - |ng.st77.4]64.436.6 28,3} 23.6] 20.4|18.0]16.)
8 96.8185.4] 75.0163.8 [ 37.5| 29.6 25.0 | 21.8 | 19.4
9 q1.8 ] e2.3 73,1 |s2.5] 8.2 30.8 | 26.2 ) 23.0
10 97.4|88.2 |79.9|.7|61.8] 38.8|31.5 |72
n 93.3 |85.4 [78.0] 70.4 | 61.2[39.3 |32.3
12| 97.9 |90.1 | 83.1] 76.4| 69.4 | 60.7 | 39.8
13 94.3 |B87.5|81.2]75.0|68.5 |60.2
14 98.2 | 91.5185.4179.6173.8|67.7
15 ! 95,1 | 89.1| 83.5| 8.2 {728
1% 98.41 92,51 87.1]{82.0[77.0
7 95.6] 90.1 | 85.4 | 80.6
18 98.6 | 93.3 |88.4 |83.9
19 96.1191.3 |86.8
20: 98.7 | 94.0 | 89.5
21 %6.5 |s2.1
22 98.9 | 4.5
23 ) 96.8
24 98.9

3212 Btacks With Dismetars Equal to or Less Than
0.60 m (34 in.}. Follow tha procedurs In Section 3.1
poting omiy that sny “sdjusted” points should be
ralocaied awny [rom the walls to; (1) & distancs ol
13 em (050 in.): or (2) & distance squal to the noszla
|nside dismetsr, whichever is larger.

232 Recunpuar 8
of traverse pointa & axplained in 8sctions 2.1 end 22 af
this mcm«g. From Tabls i-i, determine the grid com-
Sgurstion. Diride the sack crosy-section inte &y many
equal rectangular slomental Areas as TRVere points,

and then locats & traverss polnt at tha centrald of each

squal ares aovording o the aample In F

The uituation of Tavers

siack walls W not ax
stacks. |{ this problam

ralor musi De con

'ty

pure 1=

oo closs to the

being .
w arise with rectanguisd -
shouild ever arise, the Adminis-

tacted tor resciution of the mstter.
2.4 Vertfication of Abswnes of Cyclonic Flow. n most

3 dirertion of stack
parsilel to the stack

flow s

walls, However,

wh devices as cyrlones
venturi scrubbers, or

- other ap
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METHOD J—DETIRMINATION OF Stick Oad VILOCTT
AND YOLOMETMC FLOW RatE (TTPE 3 P1TOY TUSE)

1. Principit and Applicmbility

1.1 Procipls. The avernge g3 velocity in s stack |3
detarmined (rom the gas density and (rom mrasurement
of Lhe average velocity nead with a Type § (Stausscheibs
or reverss Lype) pitot tnbe

1.2 Applicabillty. Thnis method 13 apnlicable for
messzrement of the sverage velocily of & §as suream and
for quantifying gas faw, .

This procedurs is not appilcable at measurement sites
which [ail Lo meet the criteria of Method L. Section 2.1,
Also, Lhe method cAnnot be used for direct mearurement
in eyclonic of swirling £as streams: Section 2.4 of Method
| shows haw o determine cyclouie or swirling Now con-
Aditions. When unacceptabis conditions erist, sliemsuve

ures, subject to the approval of the Administrater,

3. Environmental Protection Ageney, must be eme
ploywd te Make sccurate Mow raws datarminations;
szampiss of such alternaii ve procedures are: (1) 1o install
straightaning vanes: (2) (o celedlate the toisl ralumeirio
Aaw raLe stoichlometricsily, or (3) Lo move Lo snother
measurercent uis at which the flow Ls sccaptable.

2 Apperatus

Spectfcations for the spparstus ke given below. Any
ina thai has been demonsirated (subject to
approval of the Administraior) 10 be capabie ol meeting
the specifications will be considerad acceptable.
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1 X 1 mmmmmmmmm. {8) the ertarnal tub! discaeter (dimension Dy, Finure nlmmnormnynotbovmulgvumblf.m.
For eombosten gva- o processes that eoll sseo~ 2-2); ad ) he E‘m distances Daseline and assernbly ooelBelent will be ideatical
taliy COy, On CO, and Ny, aoe Method & For procomes (dimassions Pi end Pr 3-194 I D: i betwoen only when the ralatirs p)mmlatmmpamnui.n )
el sasentislly aif, an soalyss oot e 000 0.4 and 0.95 ca (Me and In) and U Pu snd Pxere the smembly i sooh thst sarod ynagmio intiarjerance
ducted; use & 4I¥ maoleoniar weight o 19,0, Tor other squal and between 1.05 and 1 50 Ra, thets a7e {90 powsible  efects are sliminstad. Pigures -6 rongh -8 Ulnatrals
procasee, othet mathods, sabject o the approvsl of the  options: (1) the pitct tubs may e calibratad scoording tntarfarence-ires compousat amrangemanta (o€ 3
Adminisrsior, must be nsed. to the procedure outlloed In Bections 4.1.3 hrougd gl&ol tabes baving external tabing dlametars between
3.7 Obtain the meksure sontent (rom Balersnoe 4.1.5 below, ot (3) & basilos (solatad tobe} epefictent  O.48and 0.9¢ ¢ (Me and Hin). 8 pitot taDe ssseme
Mathod 4 (or squivalent) or frem Metbod §. walus of 0.84 may be amigned w0 the pitot fube. Nots, Diles Lt il Lo meet any or sl o the specications of
34 Delarmins Lbe cross-ssctional ares of the sack howevss, that U the pitot tube is pert of an sasambly, Figur=d 24 through 3-8 sbail be calibraced ing to

or dtict a4 the mmpling locstion. Whenevar pomsible, calibration may g desplta kmowl .
Section 4.1.1). below, and prior Lo callbration, the valued of the intar-

mm the suack dimensions wmaa .‘Il‘h 4’.;.. P d P m:m?u&eu;:dned sisnits, th eomponent Angsy (pltot-nonsie pitgtsihermooos) le.
= .and Paare * [ e . .
pitat mbeimun be cailbratad s eutlined in 4.1.3 through pliot-prode ﬁthr sl be measured and me,

¢ Coldraim B e s, Do s = B e T 2 ot o
.1, N ! o
41 Tyoe 8 Pitot Tubs. Belore lta initial use, and velocity traverses, the isoisted TYPA 8 pitot tube i [ng plane of e pitot Tube bs bdg:' mm‘% phnng Yoo

care-

hﬂl?mmn'.lt.hc! B pitot fube n tep, side, and  pot Jys used: in many lostances, the pltat tobe U potzls gure 3-0b

:-d.ngn.a O ain fhe w‘n-:?mmﬂ l:h.ﬁmb. o eombination with other SoURAZ LE cOZFOT 4..1.2{.:.Ebndan Se::n. 1 the Type 8 pitot tube 310
H mﬁ”; ents (!hmnm}gle. smpling Fnb-. gostle) s part ol o celibrated, oow log o1 the tube sball be ay

1 0r -5 The blﬂnmblnudi! prese
o Nﬂmw ne noe of ether sampling WREL mnzhd&.mdunomu. !.Clubndnnmﬂb-dauln

allgnmant, measure 8 pitat mbemmam(aumomseeuouo):mm s Bow syvtem baving the (llowing sssentisl design
and reccrd the Jowing- dlmensions of the pitat Tube: an assigned (or siberwiss nown) Daseline coefficient  fsaturss:
' 1

B,  TYPESPMTOTTUBE
x> 180 cm (3/4in} FOR D =13 em (12 ia)
. -P" - Tr——n. -
SAMPLING NOZZLE JE SN
A BOTTOM VIEW: SHOWING MINIMUM PITOT-NOZZLE SEFARATION.
SAMM ' smmu.e' ' STATIC PRESSURE. |
rnnnl: ¢ NOZZLE QPENING PLANE:
- » —— o Sma— ) S—— -
a . : {APACT PRESSURE
- QPENING PLANE
E s - - . \- - | f e » w——
) MTOT TUBE :
NOZZLE ENTRY ‘,
PLANE ) !
" . .'“- - — ﬂ‘ ﬂ.

g SIDE VIEW: TO PREVENT PITOT TUBE !

FROM INTERFERING WITH GAS FLOW
STREAMLINES APPROACHING THE

. NOZZLE, THE IMPACT PRESSURE
OPENING PLANE OF THE PITOT TUBE
SHALL BE EVEN WITH ORABOVETHE |
NOZZLE ENTRY PLANE.

P T PR S - . T R T

Figure 2:6. Proper pitot tube- sampling nozzie configuration 10 prevent
aerodynamic interference; buttonhook - type nozzie; centers of nozzle
and pitot opening aligned; Dt between 0.48 and 0.95¢m (3/16 and

a/8in.).
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THERMQLOUPLE

— fz>uor.n{mi-.l

s

{3inld

THERMOCOUPLE

b4

TYPE S PITOT TUBE

TYPE S PITOT TUBE

OR

g

Figure‘2-7. Proper thermocou;iie placement to prevent interference;
Dt between 0.48 and 0.95 ¢m (3/16 and 3/8 in.)..

TYPESPITOT

TUBE

i
SAMPLE PROBE
RN L

~— Y2752 ¢cm (3in)

S ae S q—

O

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.).

4.12.1 Tha flowing gus siream must be confined to &
duct of definits cross-sectional ares, aither circulsr or
rec . For circular erosssections, the minimom

ater ghall be 305 cm (12 in.); for

duct TeCtAD;
croms-sactions, the width (thorter side) shell be at least
25.4 cm (11 1a.) '

4122 Ths crosy-esctional area of the ealfbration duet
must be 1t gver & dt of 10 of mor duct
diaméters. For & rctangiss cross-ssction, Qe At eqtiive-
lent diameter, calculated from the kcllowing equation,
te determine Lhe number of duct diameters:

2LW
D=
(L+ W)
F.quation 2-1
where:
Ny=Fauivalent dismeter
L= Length
WwmWidth - b

To ensurs the Dresences of nalie, fully developed fow
patterns st the calibmation site, or “test section,” the
xita mnst be loeated st least sight diameters downstresm
and {wo diameters Gpsireamn [rom the Dessedt distorb-
MICPS.

NOTE.—The sight- and iwo-diameter criterts are not
abscints; ather tast seotion locations may be used (sub-
ject to spproval of the Administratar), provided that the
flow at the Lest sita is stable and demonstradly parnllel
0 the duct axis,

4.123 The flow system shall have the capacity to
gencrite a test-secUon valosity sround 915 mymin (3,000

fymin). This velocity must be eonstant with time ta
toe steady flow & calibration. Nots tbat
?;é:%uplmt tube conficisnta obtained by single-valcnity
ealibration st 915 m/min (3,000 ft/min} will genersily be
Talid thin +3 percent for the measurement of
Talocities above 306 m/min (1,000 Mt/min) sod to within
=508 ot fof the Messurament of yalocities bes
tween 150 and 306 m/min (&0 sad 1,000 ftmin). If &
mmeciu correlastion betwsan ), and velocity ta
d , tha fow symem sball hsve the capacity to
Zenerste At least fonr distinet, time-in rarisat test-section
velocitiss covaring the velocity tangs from 180 to 1,524
my/min {000 to 5,000 ftAmin), and calibration dats shall
be taken st regulsr velocity intervals over this raage
(sen Citations § and 14 (n Bection & for detaily),
4.1.2.4 T'wo entry ports, ooe ssch

ihe standard pitot sntry port shatl be located sightly
downstream of the Type 3 port, s that the standard
and B {mpaet openin lis tn the same cross
sectlo) plans duripg caltbration. To facilitate aifgn-~
mant of ths pitot tobes during callbratior, i iz ndvisable
shat the test section be constructad of plexigias or some

£F ITANSDArSN S Atarial,

413 Cailibrstion Procadurs. Nota that this procedurs
5 & general ¢ns and must oot be used withaut Arst
referTing to Lhe special copciderations prasentad in Seo-
tion 4.1.5, Notas alss that this procedurs appiied only to
single-velocity calibration. To obtsln calibration dats
tortéhﬁ- A and B sides of the T'ype 3 pitot fube, proceed
s follows:

4,1.3.1 Make sure that the manomater iy mdpar!y
fillsd and thes the oil ia free irom contamination snd s of
the proper dansity. Inspect and leak-check all pttot lines;
repeic or replace if necessary.

413.2 Level and tero the manometear. Tarn on tha
fan and silow the Jow 1o stabllise. Geal the Type 3 eatry

part,

4.13.3 Epmre that the manomater i lavel and teroed.
Postton the standard pitat tube as tae calibration pownt
(detarmined as catlined in Betion 4.1.3,1), and align the
tube ao that its tip Lt pointad directly into the fiaw, Par-
tigular earw thonid be taken it aligning the tobe ta avoid
yaw and pitch angles. Make sure that the entry part
surrounding the (nbe is properly ssaled.

4.1.3.4 Hesd Apwy and record its value io s data tabls

0 ths one shown |n F 2-0. Remove the
standard pitot tube irom the duet and disconnect it trom
the mancmeter, Senl the standard entry port.

+1.35 Conneot the Type 8 pitot tobe to the manom-
star. Open the 3 entry port. Check the manom-
wter lavel and tero, [nsart and align the Type 8 pitot tmbe
30 that ity A side impaat openiny is at the srne poing ay
i pitot tobe and ia paintsd directly inro
the Uow. Make nire that the 0Ty port sarrounding the
tube is property sealed,

4.1.146 4Py And enter itz value (n the data tabia.
Bamove the Type § pitot tube rom the duct snd dig-
conoect It (rom the manomaeter,

4.1.0.7 Repeat steps 4.1.3.3 through ¢.1.2.8 abovs unti]
thtes palrs of Ap readings have bees obtsined.

4.1.3.3 Bapeat steps 4.1,3.3 through 4.1.3.7 abovy for
tha B side of the T'yre S pitot tube. .

4.13.9 Parform caleulstions, as described In Section
4.1.4 balow,

+.1.4 Calculations,
m:.l.i.l For each of the six

r3 of Ap readingy (.
o8 from side A and thres e

1
m gde Bi obtmned

whbi
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Bection 4.1.3 sdovs, oalenists the value of the Type
pitot tube coetficient as foilows:
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PITOT TUBE IDENTIFICATION NUMBER: DATE:
CALIBRATED BY: .
“A" SIDE CALIBRATIOR
" Apad Apis)
emHz0 1  emH20 DEVIATION

RUN NO. (in, H20} linH20) | Cply) | Cggs) - CplA)

1

2

3 .

Cp IS10E A)
J “8" SIDE CALIBRATION
Spad Bpig .
em Hz0 emHz20 DEVIATION

RUNNO. (in. H20) {in. H20) Cpls) Caly) - I:,I'B}

1 .

2

3

| TpisiDE B)
3 =
< |Cpli)-TplA 0R BY]
AVERAGE DEVIATION = G{AORB) =t ~— MUST BE <0.01

3

| € (S1DE )T, (SIDE 8) |—MusT BE <0.01

Figure 2-9, Pitot tube calibration data,

according to the criteria of Sectlons 2.7.1 to
Con=C AP 275 of this matkod
s = Y A, AP = Velocity head d by the stacdard pitot
‘ ape=Shiscity beeg maming by the Typs § pitat
Equation 2-2 Pe nm.,gn E &% hd F
whern: 4142 Calculats G, (gids A), the mean A-alds coul
Cutar=>Type 8 pllot tube cosMciant fclant, and J, (xde B), the mean B-sids soefciane;
Cyauy =Btandard pitot tube condeiant: 0se 0.09 I tha  calculdte the differsice betwesn thess [Wo varage
eosfliciont s urknown and the ttbs 5 dellgnet  valges. .

4.5.43 Calculats the deviation of sach of the thres A-
side valnem of Cy(s) e 7m €, (Sida A), snd thedsviation of
each Baide valus of T, rom C, (side B). Use the lol-
lowing equation:

Deviation=C,u—~C,(4A or B)
Equation 2-3

4144 Caleulats o, the averags deviation from the
mean, for both the A and B atdes of the pitot tube. Use
the tollowing equation:

.3 -
Elcﬁui_C'(A or B)|

3

Equation 2—4

4145 Use the Type S pitot tulo only Lf the values of
# (side A) and ¢ (side B) are less than or squal w 0.0)
and if the sbsoluts value of the difference betwesn C,
(A) snd Oy (B) l36.01 or less.

41.5 GSpecial considerstions.

4.1.5.1 Bolection of callbration point.

4.1.5.1,1 Wheno an isolated Type 8 pitot tube is cail-
bratad, salsct a calibration point at or near tha center of
the duct, and foliowr the procedures sutlined in Sections
4.1.3 and 4.1.4 stove. The Type § pitot coelficients so
obtained, Le., Cy (side A} and C; (side B, wili be valid,
so iong a8 aither: (1} tha isolatsd pilot tube is used: or
(2) the pitot mabe i4 Wsed with oiher components (nottls,
tharmocoupls, sample probe) in an arrangement that is
fres from asrod ynamio nterference efects (seq Figures
24 through 3-8},

4.1.5.12 For Type B pitot tube-thermocoupls com-
binadons (without sample probe), sslect & bration
point st or near the center of tha duct, snd follow the

urea ouilined tn Sectlons 4.1.3 snd 4.5.4 above.

by eoaficients se obwained will be valid so long as the

pitat tabse-tharmocoupls comblpation i3 used by fuseil

or with other componentatn sn intarfersnce-tree arranges
mant {Pigures -4 and 2-8).

4.1.5.1.3 For sasemblies with sample probes, ths
calibradon point shoald be located st of oear the canter
of the duet; however, insertion of & probe shesth into s
small dutt may canse sgnificant crosyesecdonal area
biockage and yield Lnoorrect coeMainnt valies (Cltation 9
In Secton 8). Theralors, to minimize the blockags sfsct,
the calibration point may be & faw (nches off-contar if
necessary, The sctual bloekage affect will be cegligibls
when the theorstical blockage, ss determinsd by a
ijc:ted—nu reodel of the probe sheath, [s 2 percent or
npy of the dust crom-sactionsd ares for sssembl(es withous
sxtarnat sheaths (Figurs 2-10n), and 3 percent or leas for
assemblins with axterual sheaths (Figurs 2-10h),

41.52 For thosa probe assemblles ia which pitot
{ube-gotile ifiterferonce iy & [actor (i.e., those in waich
the pitot-notzsi separation distance Isils 15 meat ths
léncmuuon Iinstrated in Figure 2-8a}, the valits of

wts) depanda upon the amount of free-space Dedween
1hs tobe and aozels, and therefors s & fanction of notcle
sizse. In thess {nstances. yeparate calibrations shall be
pertofmed with each of the sommonly msed noszis niges
In place. Note that the single-velocity cadibration tech-
nlque iy aceeptable for this porposs, svan though the
larger noztle’sives (>0.635 cm or ¥ [n.) are not ordinaniy
miad for isokinede samplicg st velocities around 915
m/min (3,000 ft/min), which (a the calibration relocity;
nots alyo thas (¢ i3 not Decessary to drmw an isokinetic
sample during cal{bration (see Citstion 10 in Section 8),

4153 For a probe amsamhiy constructed such that
ity pitot rube (s alwayy used Lo the sama orlentation, only
ons side of the pitoc tube need bs callbrats! (the sids
which will tace the fow), The pitot tobe must still meat
e slignment spectfeations of Flgure 2-2 or 2-3, however,
and most have an average daviatlon (v) value of 0.01 or
Leeh (3en Section ¢.1.4.4). -

¢ (side A or B)
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"Figure 2-10. Projected-afea fri.ode!s for typical pitot tube assembiies.

4.18 TField Use and Recalibration.

4183 Fleid Use.

4.1.5.1.1 Wher & Type 8 pitot tube (isolated tube or
sesembiy) ls used in the fald, the sappropriata coetficiant
value (wheiher assigned or obtained by calibration) shall
be nsed to perform velocity calcuiations, For calibrated
Type B pitot tubes, the A sids coaflicient shall be used
when the A side of the tubs (aces the low, and the B side
confficiant shail he wbean the B side (aces Lha fow;
altarmatively, the arithmetic sverags of the A and B side
enemcimtn values may be used, irreapective of which side

iacen the flow,

4.16.1.2 Whan 8 probe assembly is nsed to sample a
small duct (12 to 36 in. in diameter), the probe shesth
sometimed blocky s significant part of the duct crosy-
sotion, causing s reduction in the affectivs value of
T, Conmit Citation 9 Ln Section & for details, Con-
ventional pitot-sampling probe assambliss ars not
recornmended o7 vse in ducts having inside dlamoters
mmadler than 12 Inchea (Citation 16 in Seetion 6).

4.1.8.2 Recalibraton.

4.18.2.1 Isolsted Pitot Tubes. Alter each fleld nise, the
pitot tube shall be carefully resxamined In top, side, and
end views. if the pitot iare openings ars still aiigned
within the specifications illustrated |n Figure 2-2 or 2-3,
1t can be sssumed that the baseline cosfMeient of the pitat
tobe has not changed, I, however, the tube has gom
damaged to the extent Lhat it no longer meety the specifl-
cations of Figurs 2-2 or 2-3, the damage shall either De
repaired (0 restors proper aligzument of the [ace openings
or the tube shall be discarded. .

4.1.0.23 Pitot Tube Asemblies. Aftor each Aeld use,
check the face opening alignment of the pitot tube, as
in Baction 4.1.8.2.1; alsa, 1 % the inter ponent
spacioes of the lur_mbl‘r. I ihe intercompanent spacings
barve not changed and tha (sce opening alienment is
scceptabie, it can he assumed that the cosffeiont of the
assmbly has not changed, If the face opaning slignrment
is ne longer within the specifications of Flgures 2-2 ot
2-3, either ropalr the damage or Teplace the pitot tobe
{calibrating the naw sssembly, if necessary). If the inter-
eomponent spacings have changed, restors the original
mpacings of recalibrats the amembly.

4.2 Standard pitot tube (If spplicable). If & standard
gl.bot tabe 19 used for the valocity traverse, the tupe akall

oonstracted sceording to the critanis of Section 2,7 and

thall be amigned s baselins cosfficient valus of 0.00. [f
the stsadard pitot tnbe is used a8 part of an assembly,

the tnbe shail be In an intarference-ires wrrangament
isabject to the spproval of the Administratar),

4.3 Temperstmrs Gaages. After each fald use, call-
brats disl thermometars, Uquid-Alled bolb thermom-
eters, thermocoupis-potantiofmeter systems, aud other
geliges at & tamperaiure thin 10 percent of the avarsgs
absgiute Stack tempersture. For lemperstires up to
08° © (761° F), use sa ASTM mercury-in-isss referencs
tiermomedar, of squivalent, ax a referance; sltarnatively,
aither & refersnce tharmoccuple and potentiomatar
(callbratad by NBS) or thermomatrie Ared points, e.g.,
o8 bath and boiling water (corrected for barometris

) Ay e used. For tampersturas above $05* C
(T85° F), use an N BS-callbrated referance tharmocouple=
potantiometar or an aliarnats raisrence, subject
%o the spproval of the Administratar,

11, during ealfbration, the absoluts tamperatiure meas-
urad with the gauge being calibratad and the relerence-
gauge agree within 15 percent, the tsmpersiure data
takan in the feld shall be considersd valid, Oth:
the pollutant emisnon test shall sither be consid
invalld or sdjustments (if appropriats; of the tegt results
shall be nads, subject 1o the spproval of the Administre-
tor.

44 Barometer. Calibrate the barometer used aguinst
& Mercury barometsr, -

5. Culculations

Carry out calculatioms, retalning at least z;ne xtra
docimal Sgmire beyond that of the acqutred data. Round
off figures sfter dnal calcuistion.

5.1 Nomencisturs.

A= Cross-ssctional wres of stack, m? {ft1),
B yy=Water Tapor in the gus stream (from Mathod 5 or
Refarence Method 4), proportion by volume.

C,= Pitot tube coefficiant, dimensioniem.
Ilp=Pftot tube constant,

T ["(g/g-mole) (mm Hg) P
34.97 500 [ (°K)(mm H,0}
for the metric yystam and

ft [(Ib/lb-mole)(in. Hg) !
”"QE[ Ry (i, H,0)

for the Engllah system. -

M.-ﬁnhmlu weight af stack gus, Ary bass (ses

y Segi?n 3.8) (.fx-_mg:u of‘lbﬂb-mlc). st o

M.=Molacular wei stack i+ N Ml‘ .
mele ﬁbﬂb-moia’. .
=Mi(1=Bu)+18.0 By, Equation 2-3

Py = Barometric pressure st Measurement gits, Tm

Hs (in. Hy). K

P,=dtsX static presyure, mm Hg (In. Hg),

P,= Absoiuts stack gas presrurs, mm Hy (L, Hg):

=Pyt P, Equation 34
Puas=3tandard sbacluts pressore, 80 mm Hy (.42
in. Hg).

Q...-Dzrvelmeme siack gos SoW rata corrected ty
standard condltions, dsem/hr (dsci/hr),
t,=3tack tumperaturs, *C *F).
T.= Absotuts sack tempersturs, *E ("R).
=273--t, for metria Equation 3-Y
= 4i80--¢, for English Equaticn 2-8
Tt = 8tandard absoints tamparsturs, 203 *K (528° R)
r.e Averags stack gae relovity, museo (ftjsec).
ApeValooity bead of stack gas, mm HyQ (In. H,0):
3,800~ Convarsion Iactor, sehr,
18.0= Nllo)lunh: weight o water, gig-mole {Ibib-
moile}.

5.2 Aversge stack ges valocity.
. N T- £
’|=K1c' ( ¥ é1’)“" P.{JH"‘:

Equation 2-9
3.3 Aversge stack gus dry volmmetrie fow rate,

Qu=3,600(1~ B..}o, 4 (_T_u) (I'%:)

T. {av)
Equation 2~10
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MetHOD 3—048 ANLLYSIS PoR CaxmoN Dioxmme,
OXTOEN, EXCRAS ATR, AND DRT MOLECULAS WEIGET

1. Principle and Appiicability

1.1 Principle. A gas sample (s artracted from a stack,
by oue of the following mathods: (1) siogie-point, grap
wmpilng; {2} single-potnt, (ntegrated sarnpling; or (3)
mut-poiet, integrated smping. The gas sample 13
analyzad for percent carbon dloxides (C0O1), percent ory-
gen (O), and, ! hecessary, persmnt carpon monozide
(C0Q). If 8 dry molecular weight determinalion is to be
mada, either an Orsat or 8 Fyrite ! snalyzar may be usaed
for the analysis: for sxcess Air or emission rate correction,
factor determinstion, an OrsaL AnAiyzer must De used.

1.2 Applicabilty. This method |3 applicabls for di
termining CO:r and Or concentrations, excnsy air, and
dry molecular weizht of a sample (rom & gas siream of &
fossdl-fual combustion procoss. Ths matbod may siso be
applicable 1o other processes whera [t s beon determined
thsl compounds bther than COx Oy, CO, aud ritrngen
(N1) are not present io concentrsgdons seficdsnt to
affact the resiilis.

Other msthods, a3 well a8 modiflcstions to the proce-
dure descrided herein, srw also appiicable for some or all
of the sAbove datzrminations. Examoplss of specific meth-
iy s0d modifications include: (1) & migltd-point mmp-
ling method wsing an Orsar yier t0 snalyze indi-
widual grad samplss ohtainsd 8t edch paint: (2 2 method
aung COyor O and stolciuemetne calculations wo detsrs
mins dry molscuiar weight and excess air; (1) aasigning
valus of 20,0 for dry moiecular weight, in Leu of sctual

emients, for Durning natural gas, cosl, or
oil. Thess methods and madificatlons may be used, dut
are subject ta the spproval of Lthe Administratar.

2, Apparst
A9 an aiternative to the sampling spparatits and sys-
tems deseribed herein, other sampiing jystemus {(e.gf..
Liquid dispincement) may be used providod such s
are capabls ol obtaining s reprassntative mmpis sod
T OLALDINE & COTALANL sAmpling rate, and are otherwim
capabls of yielding soceptabls results, Use of such
sms iy mbject Lo the approvud of Lhe Administralor,
3

21 Orad Bnm’rpun;( \gure 3-1}.
‘%11 Probs. The probe should be made of stalniess
steel or barosilicots glasy 10bing and should be equégrd
with aa io-stack or out-nack fliter Lo remove panit ]
mattar (& plug of glass wool i3 mlistactory for this -

* poss). Ay owher macerisl inert 1o Oy, COr, CO, and Ny

and reaisiant to temperatars si sampling condltions may
be nsed for the probe; axamplms of such ma e
aluminnm, copper, quarts glas and Taflon .
412 Pump. A one-way squeets buib, or squivalent,
used L0 iransport the a3 sample 10 the saalyssr.
2.2 [ntegraied 3ampling (Figurs 3=,
221 !'robe. A prode such as Lhat dascribed (o Bection
2.1.1 s sltable.

Vilenton of trede names or specifie products does sot
constitnte endorsement by the Eanrvirgamental Protes
doa Ageney,
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2.2.2 Coodensr. An alrcooled or water-conled son-
danser, of other condenser that will not remove Oy
C O, CO, and Ny, may be 0sed to rminove sxcess molstars
which woald intarfers with the operation of the pump
and flow meler.

2.2.3 Vaivs, A nesdle vaive s ueed to edfast sampls
g8 flow rute.

2.2.4 Pump, A leak-iree, dupbnm-trpe‘gump. o
aquivaient, is used Lo transport sampie gus Lo the Qezlbie
baz. Install & smeil swrye tank belwewn tbe pump and
rale meter to eilminate the pulsation edect of tha dis-
phragm Eamo on Lhe rotameter,

223 1e Metor. The rotameter, or aquivaient rats
matar, used should be capable of measonng fow rats
to within =2 percent of the selecisd flow rate. A fow
Tala range of 500 10 1000 crod/mlin Ls suggested.

2.2.8 Flexible Bag, Any leak-Cres plastie (e.x., Teodlas,
Mylar, Tefton) or plastic-coated siuminum (e.g.. sluml-
nized Mylar) bag, or somivaient, having & capacity
consisteni with Lthe salectad fow rate and tme length
of the lest run, may be used. A capacity in the range of
58 Lo 90 iitary is suggestad.

To leak-check the bag, connect it to s watsr inanomater
and pressurize the bag 10 5 W 10em HLQ (2 to 4 in. HeO).
Allow o s:and for 10 minutes. Aay dispiscement in the
‘water manometar indicates & lmk. An slternative leak-
check mathod ia to presyurize the bag 1o 3 (6 10em HyO
(210 4 In. HrO) and allow to stand ovarnight. A deflatad
bar indicates s leak. -

227 Pressars Gauge. A waier-filled T-tube manom-

star, or squivalant, of about 28 em (12 in.) is Gsed for
ihe Aexible bag lmkcheck.
228 Vacuum Gatge. A m manomstar, oF

ercury

equivalant, of at least 760 mm Hg (30 In. Hg) ia usad for
the sunpling train leak-<check.

23 Apsiyms. For Orsat and Fyrits snalyrer main-

tatiance and operstion procedures, jollow the instructions

ded ¢ manofsctnrer, pnlew otherwim

mpecified berein.
231 Dry Molecular Waight Detsnminatton. An Ormt
aralyar o Fyrits type combostaon gas analyser may be

Rate Cortection Factor or Excems Alr

ton. Ao Crmt analyrer muyt be osed. For

low COy (lams than 4.0 pervent) ar high Oy (greater than

15.0 t) conesntrations, the m: buaretts of
mast have st least 0.1 percent subdivisions.

3. Dry Moleculer Weight Determination

+ Any of the three sampilng snd anslytical procsdores
dascribed Below may be Qied or detsrmuning the 4ry

molscular ht.
a1 Eln:mumt. Grd Bampling snd Analytiesl

Procsdurs.
" 311 The mmpling point In tha duct shall either be

84 tha cantroid of ths cToss section or a1 & polnt no claewr
to the walls than 1.00 m 3.3 1t ), unlew ctoerwism specified
by the Admintstrator.

3.11 Bet up the equipment as ghown I Figore 3-1,
making sure all connections shesd of the anaiyzer ars
tight and lsa'i-dres, If an Oreat anslyzer 13 ised. it W
recommandsd that the analytar be leaked-checkad oy
lollowing the procedurs io Section §; bowever, the laak-
check Ly pptional -

3.1.3 Place the probe in the stack, with the tip of the

positionsd at the sam pling point purgs the sampi-

lna. Draw & sample ints ibe snalyier snd iame-

diately anaiyte it {or percent CO280d percent O1 Dater-

mine the percentags of the gas that is Ny and CO by

suboracting the sum of the percant COy and parcent Of

from 100 parcant. Caictilats the dry molecular waight s
indicated (o Bection 4.3.

3d.1.4 Repest the sampling, analysls, and calcalation
procedarss, until the dry moisciar weights of any three
grab samplas differ [rom their mean hy no more than
0.3 £/8-mals 10.2 lo/lb-roole}, A yarsgs thess thres molec-
ular weights, and report the results o the oearest
0.1 g/x-moie (1b/ib-mole).

32 Single-Point, Integrated Jampling and Analytical
Procedurs.

321 The sampling point in the duot shall be Jocatsd
saspecified in Section 3.1.1.

3.2.2 Leak-check (optional) the flaxible beg as in

Bection 2.2.6. Set up the squipment as shawn in F!
3-L Just prior o ssmpilng, leak-check {optonal) the
unin by iNg & YACUUID Zauge &t the condenser inlet,
palling & vacuum of at least 250 mm Hg {10 in. Hy),
piugging the outlat at the quick disconnect, sad then
turning off ths pump, The yacutum should remain stable
or st least 0.5 muinuts. Evacuate tha fexibis bag, Connect
the probe snd place it in the stack, with the Up of the
probe positioned at the sampling pownts puarge We sampl-
Ing lUne. Naxt, connect the beg snd make surs that all
connections are tight and lesk fres.

3.2.3 Bample st s constant rata. The sampling ran
should be simultanecus with, and for the sams total
langth of time as, the pollutant emission rats detarmine-
tion, Collection of at least 30 Liters (1.0G {t9) of ssmple pad
is recommended: bowever, smaller volumes may be
collected, L 4

324 Obtain one integratad fine gas smpls during
each pollutant amission rata datarmination. Within 3§
houra aftar the sample 13 taken, analyze it {or percant
CQj and parcent Oy using either an Orsat anaiyzer or a
Fyritetype combnstion gas analyter. If an Orsat ana-
Irzar 0 used, It 3 mecommended that the Orsat leak-
check described In Section § be performed befors thia
detarmination: however, the check is optionai. Detar-
miite the pafcantags of the pas that is Nyand CO by sub-
acting the sum of the percent CO. a0d percent Oy

RULES AND REGULATIONS

from 100 percant. Calenliats the dry maolscuier weight
tadicated Lo Saction 8.3,

125 Rapest the analysts and calcutation procedures
antl] the individnsd ag':wlmiu waights [or any three
analyses differ trom Mean by no mors than 0.3
T/g-mole (0.3 lbAb-mola) Aversgs thess thrse molerubsr
waights, and raport tha resnits Lo the nearest 0.1 g/g-mols
{0.1 1bA1b-mole).

13 Multd-Polnt, [otegratad B and Amslydesl
Proceditre. o Ampliog r

311 Unlew otherwise specified by the Adminis.
trator. & minimam of sight traverss points shall be used
for cireclar stacks having dismetery iess then 0.41 m
(24 in.), s mnmmum of ntna shall be used (or ractangular

taving eqtivalent diametsrs less then 0.41 m
{34 1n.), snd & minimum of tWalve traverss points shall
be ased lor all ather casea The traverse polnts shall be
locatled according to Method 1. The use of lawer pointa
ta subject to approval of the Adminlrrator.

1.1.2 Follow the procedures outhined in Sections 3.2,2
through 3.2.5, except for thes (ollowing: traverse all sam.
pling points and sample at each point for an sqaal langth
of time. Racord sampling dats sa shown Lo Figure 3-3.

4 Emirien Rats Corvection Fador o Ercear Afr Dty
mingtion

Notr—A Fyrits-type combastion essf analyter i3 not
acceptable [or axcess air or +mission rats cortection actor
determination, dciem spprovsd by the Administrator.
LI botk percent COy and percant Oy are measursd, the
analytical results of aay of the thres procednres given
boelto.h' sy hiso be Osed for calcnlaring the dry molecn':r
weight,

Each of the three Drocedures balow shall be nsad oruy
when speeified In an spplicable subpart of the standards
The use of thase procedures (or other putposes mist have
specific prior approval of the Administrater.

4.} Single-Foint, Grad Bampiing and Analyticsl
Procedurs.

4.1.1 The sampling point {n the doct shall sither 2o
at, the zentroid of the cross-seclion of &t & point no ejower
to the wally than 1.00m (3.3 {t), unless oterwise specitad
by the Administrator.

4.12 Bet ap the equlpment as shown ln Figure 3-1,

sars all counections ahead of the soslyrer are
tight and lemk-free. Leak-check the Orsat agalyzer ss-
cording to the procsdure described Lo Bection 5, This
leak check {s mandatory,

TRAVERSE a
TIME PT. 1pm % DEV.3
i
- _ AVERAGE .
a, Q-Qavg
%DEV = ( Tos ) 100 (MUST BE <10%)

Figure 3-3. Sampling rate data. A

4.1.3 Placs the probe lo the stack, with the tip of the
probe positioned at the ampling point; purgs the sam-
pilng Una. Deaw & sampls inta the snalyzer. For emisvion
rata correction lactor determination, immediately anse
lyzs the sampls, a3 outlined in Sections 4.1.4 and +.1.5,
for parceat L Q: ar parcant O 1l sxcess air is desired,
procsed aa lollowy: (1) tmmediataly apalyzs the sampl
a3 in Sectlons 4.1.4 and 4.1.5, lor percant COy, Oy, AD
CO: (2) determaine the percentage of the pas that iy Ny
by !ubmd.ﬂlcth. sum of the percent COy parcant Oy,
and percent CQ from 100 parcent; aad (3)
percent exces alr as outlined tn Section 8.2

4l4 Ta anmire compists abecrption of the COs Oy
or U appiioable, CO, maks repestad passes through sach
sbeorbing solution undl ¢wo consecutive readingy ars
the ssme. Several passes (thres or, four) shoald be made
between readings. {II sonstant cannot be
obtained aiter thres consecutive readings, replsce the
sbsorbing solutlon.)

415 Alter the soaiysls is completed, lsak-check
(mandatory) the Orsat anslyzar once sgain, & deseribed
ln Secdon 5. For the resuits of the analysis to be valid
the O3t ansiyrer must Dass this [eak tast balors and

1s

in conjuncton with t, grab smplinog sod
ansiytesl procedurs for & pollutant, only ons analysiy
i3 ordinarsily conductad. Theraiore, great cars most be
takaa to obtain & valld saznple and analyms. Although
in most casem caly COr ar Oy is required, [t i resom-
mendsd that both CO: and Qr be meanmred, and that
Citation 5 in the Bibliography be osed to validate the
anaiytical data,

P 4.2 Btogle-olnt, Integrated Sumpling and Analytical

are.
42,1 ‘The sampling point (o the dust shall be locatad
as ified in 3ection 4.1.L
Bection 2.2.4. Set up the squipment ad abown
32, just prior 1o sampling, jesk-check (mandatory} the
train by placing s wacuti gangs st the condsnser iniet,
pulling & vscunm of at lsest 230 mm Hy (10 (o Hg),
the outlet 8¢ thes quiick disoonnect, sod then
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412 Leak<heck (mandstery) the fSexible main’
s E‘?l(un

LI M

turning off the pump. The vecuom shall remain stable
foe at least 0.5 minate. Evectnds the daxibis bag. Coo-
Dect the probe and place it in the stack, with the tip of the
probe gmuonad at the smpling point: parge the sam-
pling line, Next, connect the bag snd maks sure thag
sl connections acs tight and leak fres, i

42,3 Sample At & constant rate, or as specified by the

dminigtrater, The sampling rua muost be simultanscas
with, and for the same tocal leogh of time as, the polint-
Bl amission tate detarmination. Collect at leass 20
Uters (1,00 (1) of sample gas. Smalier voiumes may De
collectad, subject to approval of Lhs Administrator,

4.24 Obtain one integratsd fus gas sample doring
tach pollutant amission st determination. For amnisxion
738 COMeciion {sctor detarmination, analyza the sample
within 4 hours after it 3 taken [or pareant C Oy or paroant
01 (a3 cutlined iz Bections 4.2.5 thromgh 4.2.73, The
Ormt anaiyrer must be leak-checked (swe Section §)
bafors the analysis. If azcess air is desired, procesd as
foltows: (1) within 4 houry after the sample i3 taken,
analyze it (a9 in Seotions 4,2.5 through 4.2.7} for percent
CO1 Oy, and CO; (2) detarmine the ntage of the
£33 that is Ny by snbtrasting the mm of the psrcent CO,,
percant Oy, and percent CO [rom 100 ot: %3} cai-
CLIALA DETCART AXCHSS aif, a3 cutlined in Secton 8,2,

4.2.5  To snsure compists absorption of the CQy, Oy,
of U appliesble, CO, make repeatsd passed through each
absorbing soloton nntll two consecutive readings are the
muns. Beveral passes (three or four) ahould he mads be-
tween resdingy. (1f constant resdingd cannot be gbtalned
ml:e.rnr.h.ru) consecative readings, replace the abmorbing
soludaon. '

1.2.0‘ Bepeat the analyxly gntil the following criteria
are met:

4281 Por percent COy, repest the analytical pro-
esdyre until the resulis of any three aralyses differ by no
mare than (4} 0.3 parcent by volums when COy is fTester
Lhan 4.0 pervent or (b} 0.2 percent by voinme when U0y
12 lema than or equai to 4.0 percant. Avarags the ¥
osptahle raiues of parcent CO; and meport the rerulta to
the nearsst 0.1 parvent.

4282 For parcent O, repest the analytical procedare
untl the resuits of any thrws anaiyses difar by o more




than (8) 0.7 peresnt by wnlume when Jq's lsss than 15.0
percent or (b 0.2 peroent by volume when (s is greater
ihan I15.0 pereant. Avernge the three accel table values of
percent U; and repert Lo resuils to the nesrsst 9,1
perenit.

+.LA&3 For percent CO, rapeat Lhe anslytical proce-
dure uniil the resalls of any Lluee anaiyasa differ by no
more Lhan (.3 peresnt, Average Lhe Lhree secnptable
values of percent CO and report 1he results 1o the nearest
0.1 smrct'm

27 Alter the amdvsis is eompiens!  |sak-chrek
(mandalory) the (resar anniyzer onee agaie, as deserihed
in Section 4. Forthe roualid of the annl ysis Lo be valid, tha
Ormay annlvier must pass this leak Lest hedure and after
the annlyxis, Note: AlLhntigh in mosL instaned only C0y
ar it ia required, it te reenmmended thal bovh COs and
Ot he measured. and Lhat Citalion 5 i the Bivliveraphy
Be nand 10 Tulidate 1the onmdviieal daga,

43 Mniu-i'oin, integruted Sampling anrl Anaiytical
Procetlure,

4.1 lkoth tha minimum namber of aunpiicg painla
and the sampling point location shall e a8 spewitied in
Seetion 3.0.1 of 1his meLhed. e 1tse of fewer points than

- speeiiisd o aubjeet to the approeal of the Adminidrater,

4.2 Follow the procodurns outlined In Sections 4.2.2
throoety 4.2.7, exeept Inr Lhe foilowiog: Troverse all
simpling pointd and sample a1 each point for an equal
lengrd af tima, Racord sainnling Jdata os shewyy in Fimera
3-3.

5. Lenk-CChrek Pracednre [ Oraal Avniyerrs

Moving an Orsat annlvezer {requantly cagseg it 10 leak,
Therefars, an Oral analyzer should be lhnrnnqlllv lenk-
ehiwcked on site hofare (e e gax sample is introdueed
inta it The procedure iar inK-cherking an Orsatanaiyzer
I8

5.1 Bring the diguid level ju srell pipette up to the
referenes inark on Whie enpilacy tabing nnd then cluse the
pipetie topeock,

a.1.2  IRaise the leweling bulh wilicientiy. 1o bring the
“onligineg figuaid meniseux onto Lhe aradumist portion of
the hirret( e and then eloee Lhie manifoid stupeoek.

5.1, iteenred the meniscos pasition.

5.1.4 Obhserve the meniscus in the burette and the
Nnuid level in the pipette for mnvement aver the next 4
minutes,

5.1.5 Fot the Orsal analyzer Lo pass the leak-check,
twao enndittonsinust be met,

A.1.5.1 The liguld level in each pipstte mast not fall
heinw Lhe bottom of the capillary tubing during this
+minuteinterval,

3.1.42 The meniscns in the bureite must not chacgs
by meare than .2 mi doring this -minuta intere

5.1.8 [Ithe analyser [aiis the leak-check pmcedun all
ruhber connecUons and stopeocxs should ba checked
until the conse of the lsak isjdentilied, Leaking stopoocks
must be dissssembied, clegn an ng
rubber connections moaL he refiiaced. Aller the anaiyzer
is nta-mbkd the leak-ciwek - procedure must be
rapested.
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8. Caleulations

41 Nomencisturs,

M pwt Dry molecilur weight, g/g-mole (Ib/1b-rooke},
9 EA = Percent excess air.

’,CO:- Percent COy by volume (dry basiy),

2 0ym Parcant O3 by volame (dry basis),

9. CO = Percent C O by volume (dry. basia).

'/nNz- Percant N» by voiume (dry bads),
0, 264= Rallg of {Jy to Nyln air, v/v.

.240m Moleelnlar weight of Nycor CO, divided by 100,

O.120= Lloleculur werght of Oy dlvidcd Ly 100,

), 441m Malocu/ar weight af Cy divided by 100,

8.2 Tercent Faeess air, Culeulate the percenl axeesy
air (i{ apnicable), by shstitaung Lhe appeonriats
wmities of perecni i)y, GO, and Ny(abtlained from Sectinn
1.3 or 1.2.4) inte Eyuadion 3=1.

Z0,—0.59,C0 ]100
0. 264”’[\';&0.-05” [o[o}]
Fquation 3-1

Norr.—The squation alove asvonir that ambient
8ir is used as the souree of Oz and that the furl does not
contain appreciable ameunty of Ny {ax do coko oven or
biast furnues gass). F'or Lhose cascy when appreciabls
amounts of N: are present (enal, cil, and natornd gus
du not contain appneciable amounts of Ny) of whea
oxyeen snrichiment {8 used, alternate mothods, subjeet
Wwrapprovgl of Lie Administrator, are reaquired,

63 LDry Molecuiar Wrght. Use Equalicn 3= to
coleulate the dry :nolectar weight of the stack gas

MmN U0 IV 00 4 0. B0 I C0)
Equation 3-2

NOTE~The ahive equation does not consider argon
i dir tabout 0.4 pervent, molecular weight of 37.7).
A nemiive crror of about 0.4 peresnt is introduced.
The tr=ter may opt 10 Inelode argon In the anaiysiy pting
procedures subject o spproval of Lhe Administrator.

7. Bikigrapry
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anidmng Orsat Ami Y8 Data from Possil Fuel-Fired
Uniis, Stack Emplln. News. ((2)21-28, August, 1978

o lA=

e S e e

41771

METIOD +—DETEERMINATION 0F Morsrunt CONTENT
1N STacE GAsEs

1. Principle end Applicability

1.1 Prinoiple. A gas sampla s axtracted ot s constant
rats (rom Lha sourca: moisture is removed from the sam-
pls siream and deterroined sither voiwmetricaily of

vimetrically.
‘r? 2 Apphcabiljl.y This methed is sppleabls for
towrmmmg the Moislure contant of stack gas.

Two procedures are ziven. The first i3 & refarence
methed, lor necurate determinations of maisturs content
(such a8 arm coedsd 1o calculste cmission dats). The
second is an spprosimation method, which provides
entlmatss ol peresnt mostire 10 aid in seuing isokjnens
sampling rates prior to 3 poilulalic eMistion maasurt-
menl, run, ‘The oppror:mation method deseribad heruin
is only a siggesied approwch:ssaltermative means for
approximating the molsiure content, e.g., drying tabes,
wal bulh-dry buib 1echninues, rondmsanon Leehnigues,
swoichiomeric vialeylalions, previous crperience, cie.,
aro niso aceeprable.

Tha reterenen methad i often condueted simmaitans
ously with u pollutant rrmission meusuremant ra; when
it 18, enlenintion of perceni isokinelic, pollutant emission
rote, s, for Lhe run shnil be bassd upon ihe resulis of
tha re!rmnce method of ity eqilealent these caleuiations
shall not be buaed gpon Lhe cesuily of the approsimation
method, unless ihn approximation meihod is shown, Lo
the satisfaetion of Lle Adimnistraier, U.S. Environmen-
tal Proisction Agmicy, 14 be capable of yielding resuils
within 1 pereent 1120 of Lhe refercncs method.

NoOTE.~The relcrence method may yieid questionahle
reerlltn when applied lo saturatod -streams of W
streams that conwan waler dropieta. Therefors, when
these conditions exist or ore suspertsd. 4 sacond deter-
niinatlon of the mostiee content shall be made simid-
taneansly with the relerence meLhod, as follgws: Asnune
that the gus stream is saturatsd. Attach & temperatiirs
senwor {capabie of meawrring o =1* C (2* F)| to the
raferencs inethod probe. Measure the stack ?l lampers-
£lire &t each traverss point (see Soclon 2.2.1) dunng the
raferance method traverss: calrulats the averago Tack
gns tempergture. Next. delermine the moisture parcent-
age, eithar by: (1} using s paychrometric chart l.nd
naking appronriate corrsctions U stack presue
differsnt from thas of the chart, or (2) using utuntlan
Yapor preasiirg tabies. In canes whars the paychrometric
chart or the saturation wvapor tables arn not
spplicahle (based an syaliation of the orocsss), aitemata
methnds, subject to the approval of the Administrstor,
shall be nsed

2. Refevence Adethod

The procedure described in Method & br dﬂarmlmuc
moLﬂu.n contant ! acceptable as a raference method.
2.1 Ap 1. A schematic of the sam.
geed [n this reference msthod (s shown in
All components shall bs malntained and nl.’sbuu'd

according w the procedurs outlined in Method 3.
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FILTER
{EITHER IN STACX
OR OUT OF STACK)

WALL

/ PROBE

STACK

RULES ANL REGULATIONS

CONDENSER-ICE BATH SYSTEM INCLUDING .

SILICA GEL TUBE —7

1

e - ST T/

ORIFICE

THERMOMETERS

Figure 4-1,

.

211 Prebe The probe ls construcied of stalnimms
moal or pixss tubing, su(ficiently heated to prevent
witar condeasation, and Ls squipped with & lliter, sithar
in-swack {8.3.. & piog of giasy wool inserted Lnto the snd
of the probe) or hsated culsLacE {a.2., ad described ln
M 5}, Lo remove pariculats matier,

When stack eonditicos permit, other meatals or plastio
tublog may Deused for the probe, mubject to the approval
of the Admmsu\ tor. ¢ toar

Ql

al2 he d .
lmpia.gm counectad [N sertes with ground glass, jeak-
frea Attings or any dmilarly leak-iree non-contaminating
fittings. The first, third, and fourth Impingers shall be
of the Oreenbary-Smith design, modified by replacing
the tp with & 1.3 centimeter (3§ inch) LD gisss tubs
atending to about 1.3 ¢m (M4 in) Urom the dottom of
the fiask, The second impinger shall be of the Greenburg-
Sroith design with the standazd tip. Modieations (6.8.,
asing Aerible connections betwsan the impingers, asing
materials other than glass, or using flexible vacuam ines
to connect the (lter holder 1o Lhe condenser) may be
asad, subjsct to the approval of the Administrator.

‘The first two impingery shall contaln known volumes
of water, the third shall be empty, snd the fogrth shall
eontaln & Xnown weight of 8- to 16~mesh lndlcsting t
stlica gel, or squivalent desiceant, If the silles gel
bean previocsiy ased, dry aL 175° C (:!50“ ) for 2 hours.
New sl]lu gel may De ussd as received A tbermamav.u-,
capable of measunng tempersture o withio 1* C 2* M),
shall be placed st thae callet of the foarth implnger, fof

monitoning PUrposes,

Allernatively, any sysem may be osed (subject to
the approval of the Adminlstrator) that cools the sampla
ras siream and aliows asssurement of botd the watsr

thal has beed condensed and the molsture leaving the

. molstars condansatign o

momlummwnawﬂum {or
jpivelent desiccant) wan, with exit rased kept below
1?' C (63° F), and determining the weight
U menns other than slics gel arv used o determine the
amount of mnisture leaving the cocdenser, |t (3 recom-
mended that diica gel (or equivalent) stil be used be-
tween the condenser rystem and pamp, 1o prevent
[ p sod metering
devices and to svoid the n-d o make corretions lor
moisture in the matared volam
113 Cooling System. An ico bath coatainer and
erushod ice (or asquivalant) are nsed (o aid in condensing

nolstare.

214 Metering 2ystom. This mt-rn imsindes & veo-
oum geuge, leaxr pamyp, thermometers capable of
mmmmpenmw-immrc 8.4 F), dnm
caeter capabis of mesvaring volume W within 7 percent,
and relatad equipment as shown in Figure 41, Other
metaring systams, capabls of maintaining s constaat
smpiing rats snd determining umPIe £33 volume, may
be used, yulrject to the approval of the Adminisuacer.

.15 Baromoetet, Mercaury, saerold, or other barome

eter capaivs of measuring nmuam:lr.- to within
254 mm Hg (0.1 In. Hy) m.l;. many cases, the
barometris resding cbtalned- from & neardy

oatisnsl weather sarrle- station,
tlon value (which I8 the sbsoigts barometric pressure)
shall be requastad and an sdjoitment for slevstica
differences betwasn the weather szation and-Lhe sam-

) per 30 m (100 t) slavation increass or vice
sinvarion decresse.
1.5 Gradusted Cylinder sndior Dalances. Thes
[tams are oied Lo measure condensed watsr a0d molsture
mnthmoﬁuagolwﬂmblmlaul Graduated

BY-PASS VALVE

VACUUM
GAUGE

MAIN VALVE

AR-TIGHT
PUMP

Moisture sampling train-reference method.

au'lbod in Bectlon 2.1.7) [noorporating volumatrie soaly.
s, and gdiica gel and
mﬂme:ﬂn l.lnirsu to meamre the molshare leaving the
condenser,
2.2.1 Uniemotherwis brythe A o,
- & minimom of sight traverm points shail be
eircular staaks having diametars lesy than 0.81 m (24 ln.).
& minimam of nine potots shall be usad lor rectanguiar
fLacky having equivaient diameters less than 0.61 m
(24 in), aod & minimom of twelve trarers points mn
be used in ail other cases. The traverss points shall be
located according to Msthod 1. The s of (swer points
is subject to the approval of the Administrator. Salect &
suitable probe and probe length soch that all traverss
points can be sampied. Consider sampling from oppowits
sides of the stack (four total sampling porta} for larye
stacks, 1o parmit ose of shortar probe lengias. Mark the
probe with heat resistant tape or by soma other mathod
par dlstance into the stack or daet foe

the frst two Lmpingars. Weigh and racord the waxgm o
the silics gel to the nearest 0.5 ¢, snd transier the silica
gel to the [burth impinger: alternatively, the silica gel
may fArst be translerrad o the impingsr, and the waight
of the silics el plus implnger racordad.

222 Selsac & total sampling tims soch that s minle
mam ol g rolume of 0.50 sem (31 scf) will be ook
lectad, st & rate 0o greatar than 0,041 mi/min (0.7% ct:n;.
Whan both maisturs contant snd poliutant amissloc rats
ars 160 ba detarmined, the moisturs detarmination shall
be simultanecus with, and for the mme total length of
time as, the poilutant amission rato run, Rolesa otherwim

condenser, each Lo within 1| mi or 1 g, Acceptable means ¢ylinders shall havs subdivisions no greales thao 2l - fiter hew FYSRam % amperstnre of aboat
Are Lo measure the condeased waler, either gravi Masl laborstory balanoet mclblhholvdlﬂ o the  (248° #), to prevant water condenmtion ahesd of ihe
r.netrlauy or volumetrically. and (o0 measure the mnh- neareat 04 g or lem Thew balsoces are suitable lof  aon, 1 allow time for the tem peratres to stabilise;
mn vtn( the condensr by:. (1) monuaruag use bers. Place crthed loe Lo the ioe bath container. It s racom.
and pregure at the agt of the au- 22 Procedtore. The bllam proosdure i3 writtan o mended, bat ot reqaired, that & ieak aheok be dona. m
udmgbﬂwushwolwﬁnmw & condenser sysiam {(such & mem;ir tom das  fo n.Dhmmsm-mb.mmmimpima
. FEDERAL REGISTER, YOL 42, NQ, 160-—THURSDAY, AUGUST.1E, 1977
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{1f applicable) from tha Altar holder. Plug-the inlet 19 the
first impinges {or Altar hotdar) and puil a W0 mm (15 15,)
He vacuum: s lower yacoum may be used, provided that
{t is not exceedad dunng the left. A leakage rais 10
&xcans ol 4 pereant of the averags sampting rate or 000057
mi/min (0.02 efm), whichever (8 less, is unacceniable.
Foliowing the. oak check, reconnect the probe to the
sampting train.

2.2.4  Dnring the sampling men, maintsin & sampiing
rate within LU pereendt of constant rate, or a3 specified by
the Administralor. For sach run, record the data re
qtiired on the sxampile data sheet shown in Flnurs 2.
Te aiive o record the drY gas matar reading st the beain-
ning and end of each sampling time increment and wheo.

RULES AND REGULATIONS

over sampling (s halted. Take other spproprists readings
sl oach sample point, at leam ooxw dunpg sach Ume

lncrement.

225 To bexin mmpling, tion tha probs tip st the
first travarss point, [mm y start the pump and
adjust the (low to the desirsd mta. Traverse the crom
section, samplng st sach traverss point {or an equal
length of time. Add mors ice and. | neceasary, salt to
maintain & tempearsours of leta than 20° C (88 F) st the
slice gel ondet.

2.2.4  Altar collacting the sampis, disconnect the probe
from the filtar hotdar (or from the fAryt impinger ) and con-
duct & leak check (mandatory) as described in Section

41773

22.3. Racord the leak rats. [f te lonkage rate exceeds the
allownhle rats, the tagtar shal miher reject the Last re=
wtits or shali correct the sampee vollume as In Section 8.3
of Msthod 5. Nert, measure itw roluma of the mowcure
condensad to the nearest mi. Dedarmine the incresse o
waight of tha sliica ge (or tillem gei plus Lmpinger ) Lo the
nearsat 0.5 g. Record thls infarmation (ser szsmple data
shest, Fip11re ¢-3) and calculata the moisturs parcaniags,
a3 destribed [n 2.3 below.

2.3 Caleulstions, Carry out the lolowing calculstions,
retaining & ieast one extrs dec==al fgure beyond that o
the scquired data. Round off Zgures after final calculs-
tion.

PLANT
: CATION
BPERATOR
BATE .
RUN NO
AMBIENT TEMPERATURE
BAROMETAIC PRESSURE
PROBE LENGTH amlty
SCHEMATIC OF STACK CROTI SECTION
PRESSURE TEMPERATURE
= | DIFFERENTIAL METER GAS SAMPLE TEMPERATURE OF GAS
ACADSS READING AT DAY GAS METER LEAYING
SAMPLING sTACK ORIFICEMETER | GAS SAMPLE CONDENSER DR
TRAVEASE POINT TIME | TEMPEAATVRE LA, voume | Ve mLET |°  ouTLET LAST ImNGER,
NUMBER {81, mim, o; (%%} wais) H30 ad 1) w3t | Tma, 00 | Mmegyd, €01 *C (*F}
— - -
ToTAL — Ty v, :
AVERAGE . A
- - Figure 4-2. Field moisture determination-reference method,
RS ! AN . - ) -
- : . . . . -l - . -_;: o . s -
n"-r. - ! T .
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EMPINGER $LICA GEL
YOLUME. WEIGHT,
m L)
FINAL
INITIAL
CIFFERENCE

Fiquen 4.7, Analytical datd - refaeencs mﬂhoﬂl.

2.3.1 _Nomenelajure, .
By mProportion of waoter vapef, by tolume, in
the gas sterqan,
Mww=Moleenlar weight of water, 13.) g/g-moie
(18,0 (/ibmale), i
PamAbseiute pressure (far this method, same
o4 harometric nressure) at the dry gos meter,
inm I (in. lig).
feg=Stenderd aisolute pressure, 760 mm Hg
129.92 in, He},
R=]deai gas constant, 0.00238 (mm Mgy (nvlY
tg-male) (°K) for metric units and 21.85 (ia.
My t1t3/ibemole) (*R) for Eng:luh units.
T = Ahsolute temperoture at meter. °X (*R).
I...-mgsndﬁrd absolute temiperaiure, 293‘
)
Vam ry 2ns ealurue measared Uy dry gus meter,
dem tdef,
AV.=lneremental dry gas volume measured by
':i;yngu meter at epch traverse point, dem
cth.

Vuingi=Dry zas volume measived by the dry gas
meter, eorrecied o smandard conditions,
dsem (dach),

Vautadr=YVoiwme of water vapor condensed corrected
to standard conditions, sem (sef).

Veerco) =Volane of water vepor coilected In sitics
:el vorrocted Lo standard condidons, sem

Vim l’inll volume of condenser water, ml.
V.-Inll.iﬂ volume, i soy, of oondanu: water,

W= Flm.l veirht of silica gel or ailics el plua
impimy
m-!muu worxht of sillea gel or silica gel plus

impinger, g.
¥'= Dty ras meter callbration factor.
Pym Denrty of wuater, 0.9082 g/

(0.002201
23.2 Volume of waler vapor condensed,
(Vi—Vi)ouRTua

PuuMe

=K\(V—V.)

Vouetouns=

Egquaton 41

where
K,-O 001333 m¥m] {or metric anits
=(. (4707 t3/m) for English gnits
2.3.3 Volume of water vapor colected o sillca gel.

v (Wy=W.)RTwa
wa g lakd) ’T_

=K (W—W.)

Equaton 42
whare:
Ky={.001333 mi/g for metric anits

=0.04713 fitg far Enghah nnits
234 Bample gas volume.

FULES AND REGULATIONS

, (Pu)(Tiu)
Vrwa=Va¥ (Boa(Ta)

Equation 4-2

where: ; .

Ky=0.2368 °K/mm e for metriec wnila
»17.8 ° Ran, Hg fur Engiish unils

Noft.—~1l the Dpast-test leak rate (Section 224) ex.
ceeds Lhe sllowable rate, correct the value of Vain
Enuarion 4, as deseribod in Scetion 6.3 of Method 8.

2.5 Moisture Content.

B = .Vrr favy ':- t’-ru [et )
vy = Ty g
Vecown = Vore et T Ve ey
Equatinn 4-4

NoTE.=In saturated of moisturé droplet-laden gas
stresns, two calculationg of the moisture content of the
stack zas shall be made, ane using & vaiue hesed unon
the mturaled conditions {ses Section 1.2}, and ano(her
based upon Lhe resitits of tha impinger analysis, Tha
lower of thess two valies of H., shall be considered ror-
rect.

2.3.6 Verifiention of constant sarthns rate. For each
time Increinent, determine ths A Calcuiilats the
average. If the value for any Lime increment difTers from
the pverage by mory Lhan 10 pereent, reject the results
and repest Lhe min.

3. Approrimation Method

Tha spproximation meihod described helow is pre-
scntod only as a suggested nicthod (3ee Section 12).

3.1 Apparstus.

111 Probe. Stainless steel or glasy tubing, sufficiently
hested to prevent water condensation and squipped
with 3 Alter f{either in-stack or heared ocut-stack) to re-
more particruilate matter. A ping of £iAss wool, Lnsarted
into the end of the probe, is & sstisfactory Giter.

3.1.2 Impingers. Two mudget impingers, each with
30 ml capecity, or squivalent.

3.5.3 fee Bath, Container and ice, to aid in condens-
Ing moisturs In impingers.

3.1.4 Drying Tube, Tube packed with new or re-
generaled 6 (0 [Smesh indleating-type silica gel (or
equivalent desiczant), to dry the sample gas and (o pro-
tect the meter and purap,

a 3.1.5 Valva Needle valve, 10 rogulsts the sample gas
ow rute

318 Pump. Leak-free, disphmagm type, oF squive.
lent, to g the gas umpla through the train,

3.1.7 VYolume meter, Dry gas meter, sulficiently se-
curace L0 Measitrs the sample volume within 2%, and -
calibrated over the renge of lpw raies and condltions
acttially encountersd during sampling

3.1.4 Rate Meter, Rotameter, o meunn the flow
range {rom 0ta 3 bpm (Q :naucl'm],

319 Qradusted Cyiinder. 35 ml.

3.1.10 Barometer. Mercury, aneroid, or other barom-
eter. a4 described in Jection 2.1.5 above.

1.1.13 Vacuum Qsugs, At lesst % mm Hg (30 in.
Bl) gauge, to be ved for the sampiing leak check.

Procedure,

3.2.1 Place encr.ly 5 ml disiilied water in esch im-
pingear. Assamble the Apparsins without tDa probe as
a1town in Flgure &4, check the train by placing &
acuuUIn EAUZe ab the [nlet to the Arst impinger snd
drawing & vacuum of st iesst 250 mm Hg (10 in. Hg),

the cutiat of the rotameter, and then farming
off the pump. Tbe vacuum shall remeio constant for as
east ous Mminate. Carefully relesss the vacuum gauge
Ibefors unplugging the rotameter end.
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322 Connect the probe, Insart {t into the stack, and
oBIN Di4 8t 8 constant rats of 2 ipm (0.071 cfm). Conttnge
smping undl the dry gas meter registers sbout 30
livars (1.1 119 or until misible Yquid dropleca are carried
over from ibe frst !mpinger to the second. Record
tenperaiure, pressors, and dry gad meter readings as
required by Filoure 48,

3.2.3 Afier collecting the smple. combine the econ-
tensofthe two impingeryand measure the voltime to the
nearest 0.5 ml,

1.3 Calenigtens, The ealeulation metbed presanted 1a
designed to esiimate the moistyre in the tack gas:
tharefors, cther daia. which arc only necoesary lor sc-
curate moisture determinations, are not coilected. The
loliowtne equalions adequalely esiimate the moisture
content, for ths purpose of determining isokinetle sar-
pling rate sattings.

341 Nomenciature,

HeawApprolimate proportion, by volume, of
witer vapor in Lhe gas 'stream leaving (he
secand impinger, 0,025,

BwemWater vapaor i the gas stream, propartion by
valume.

MomMolecuiar weight of water, 13.0 g/g-male
{18.0 'bAb-moie)

PoumAbsolute pressire {for this method, mme as
baromastric pressuro) at Lhe dry gus meter,

P, ym=8tandard sbslute pressurs, 760 mm Hg
(29.92 in. Hr).

Raldeal zas constant, 0.0623% (mm Hg) (m?/
ig-mole) (*K) for metri¢c units and 21.83
(tn. Bp (1H1b-mols) (*R) for English

units,
T o Absoluts tempersturs st mater, *K (*R)
Toram Ssﬁu;;d sbsclute iamperstore, 293°

(
V= Final volttme of Impinger contants, ml.
Vialnidal voiume of impinger eontants, mi.
V.-cl;)ry (':'d) volume measured by dry gas meter,
cm .
Vaiun=Dry pas volume measarsd by dry gas metar,
correcied t0 suandard conditions, dscm

(daed).
Vastusd)=Volume of water vapor condensed, corrected
to siandard conditions, sem (scf).
#9m Density of water, 0.9982 g/mi (0.002201 1h/ml).
332 Volume of water vapor collected.

oy (V= Vie BT
.‘ PIHH.
=& (V,~V.)
Equation 4-5
whers: .

K =0.001333 mi/m| for metric units
«=(.04707 {L%/md for English anits,

333 Gas volume

Vewa=v(25) (72)
a5

Equatfon 4-8

where:
Ky=0.3858 *E/mm Hy for metric nnits
=17.04 *B/In. Hg for English units

334 Approrimate moisturs content.

1B,

V-u"i' V-ﬂw
VOO
V't+ Vn (aud) + (0025 )
Equation 4-7

B..=

4. Calibration

4.1 For the reference method, calibrate cquipment as
specified in the (gllgwing sectiona of Mechod 5: Seciion 5.3
(metenng system): Bection 5.5 {temperature gauges):
ang dection 6.7 (barometer). The recommended irak
check of the metering systern (Section 5.8 of Method 5}
also applies to Lhe reference method. For the approzims-
Uop method, use the procedares outlined in Section 5.1.1
of Method 8 Lo calibrate Lhe mestering system, and the

are of Method 5, Section 5.7 to calibrate the
OInester.
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1. Mathods for Determinstion of Velocity, Yolume,
Dust and Mist Content of Qased. Western Precipitation
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Bulleun WP-50. 1988,

METH0D 5—DETIRUINATION OF PARHICTIATE EMISSIONS
M STATIONARY SOUXCES

L Principie and A pplicadiliy

L1 Prineipls. Purticnlats matter Iy withdrawn [so-
ineticslly from the soures and colisctad on a glnes
Abar Sltar rmaintained at & umgentnu io the rangs of
120k14* C (2484225" F) or such other Lampersture as
spacifisd by sn applicable subpart of the standards or
sppreved by the Administrator, U.3. Eavironmental
Protsetion Agancy, fof & spplication. The
particolsts mast, which loclides soy material that
condensss at or sbove the flltration tampersturs, la
garime

datarTningd tricall ¥ aftar removal of ineombined
12 Applicabllity. This mathod is applicable for the
on of particulate amissions from sistlonsry
WVATOeS. :
2. Appararus

21 Bampling Train. A schemalic of the sampling
train used in this method iy shown in Figure 5-i1. Com-
s consouction detalls ars given in APTD-a331
(Cleation 2 {n Secton 7); sommercial modals af this
train ere also available, For changes from AP D=08581
and for sllowable modifications of the train shown in
Figure 51, see \he follewing subsectioms.

The operating and maintensnce procedurss for the
smpling Tain ars described o APTD-0578 (Citaton 3
in Section 7). Since correct usage is important in obaln-
w;utg eving g 55"‘;..‘?“ Ar.»l:o'l.;.d et

t the opersiing an tanance uras oote
lined in it, unless otherwise wpecified herain. Tha sam-
pling train consists of the [ollowing componenta:
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JFMPERATURE SENSOR IMPINGER TRAIN OPTIONAL, MAY BE REPLACED
- . BY AN EQUIVALENT CONDENSER
|, PROBE
T TEMPERATURE HEATED AREA THERMOMETER THERMOMETER
R CHECK
PITOT TUBE FILTER HOLDER CHECK
PROBE STACK
WALL
VACUUM
LINE
REVERSE TYPE
PITOT TUBE
PITOT MANOMETEH ICE BATH
BY-PASS VALVE
ORIFICE /
O
VACUUM )
. GAUGE
THERMOMETERS , MAIN VALVE
DRY GAS METER AIRTIGHT
‘ PUMP

211 Probe Noscle, smm stoal (318} or glass with
be angls of taper ahall

b $30° and tha ta m:ﬂbounmsoutddam preserve
» conatant in dismetsr. The probls aoezls stnu be
of the buuan-nook of albow des unless otherwise

the Adminiszator, lnldn of stainiess
ateal, the no-uh 108l be conatructed from ssamlsss tub-
ing; other matariais of cocagmction may be asad. subjsct
0 the approval of the A oralor,
A rangs of noctle sizas suitable for sokinetie mmpling
should be svailable, e.f., 0.32 to 1.27 cm (ba to 34 Lo
of larger if higher volume smpling mains e tsed—
inside diaroetar (D) noczls in increments of 0.18 em
{Hs in.}. Each shall be calibrated according to
the ?naaum outiiced in Becton 5.
2.1.2 Probe Liner. Borosilicats or guartr giasy tubing
with a heating syatam capsble of Mainlaiging s gay tam.
ture at the oxit end during sampling of 120-k14" C
§ £25* F), of such other amperaturs &3 specitled by
an applleabis subpart of the standardy or approved by
the Adminisestor for & particular spplication. (T'he
t.uur mlr &t 10 aparste me oqn.lpmem St & LaID parsture
specilied.) Sines the sctual temperature
n un ouun ol tha probe is oot mﬂﬂly monitored daring
mmpling, probes consructad according to A PTD-0581

md unl.mru the uubnnon curves of APTD-05TH (or

rated  sccording the ure ouatlined in
APT D-0576) will ba coa:ldarad sccaptabls,

Either borvailictts or quarts glass probs liners may be
oaed for SLAcK L persiures up to about 480° C nm‘ .
QUArts Lnars silall be tsed fof amperattires between 480
and 00" C (900 and 1,850* F). Both types of linen may
be nsed st higher jamperatures Lhan specifisd for short
paﬂoda tma. subject 10 tha spproval of the Admm.i.s-

soitaning temparsiurs (or borom
,:m' F), and lor quarte it is 1.3 C (2, 732' F)

Whunnr praciical, svery aflort shouid be made 1o use
borosilicats or quArt: gissy probe Lners. Altarnatively,
motal iners (a.g., 316 nainless sieal, Incoloy 825,1 of oLher
COITOMION Feal ANl Mmetals) Made ol seamiess tubing may
ba osad, w.buct 10 the approval of Lhe Adminisurutor,

2.1.3 Pliot Tube. 3, a3 deseribed in Section 2.1
af Method 2, of other davics lppmvod by the Adminis
ratof. The pitot tube shall be sitached 1o the probu (as
sbawn in =1} W allow comstant monitoring of the
sack gus velcity The lmpact (high pressure) opequng

t Manuion 01 trade namass or specific produoets does not
constituts endoement by the Environmental Protec
tion Agency.

Figure § 1. Particulate-sampling train.

plans of the pitot fube shall ba svan with or sbove the
notzle enl plans (see Malbod 2, Figurs =0b) during
samnpling, The Type £ pitot tabe agambd

known cosfflcient, determined as outiined
Msthoed 2.

21.4 Differantis. Pressure Ceogs. Inclined manom.
Lar OF eqiu nhm dav oy \Lwe). a8 ukeribed in Bection
2.20(“ thod 2. O of 318l be naed of veiocity

bmd (Ap) md.lna. and the other, wor orifics diffarantis.
readings.

-5 2T

2.1.5 Fiter Holdar. Borosilieats glass, with s glasg
irit Alter sopport and & siloone rudber gasket. Other
matsrials of nstructon (e.f.. stairiesy steel, Taflom,
Viton) may be used, subjeet 0 spproval of the Ad-

ministrator, The holder design 3 provids a positivy
seal againgt isakage Jom the odtdde or srcand the filter.
The bolder shall be attached (mmediacaly sz the outlst
of the prode (or cyclons, L1 used).

21.8 Fiter Hesting System., Any hesting system
capable of mainuaining s tempersturs around Lhe Altar
holder during sampling 0. 120=14* C (24842 F), oe
such otber tempersturs a3 specified Dy sn spplicabis
subpart of tha standarda or approved by e Adminls-
trator for & particular appicstion. Alternatweiy. Lhe
taster may opt to operats the equipment a1 & Lampersiure
lower'than thst specified. A tem ture gaoge capabis
of measuring tempersture o within I* C (5.4* F) shalj
be Installed s0 that ibe tampersturs sround the Alter
bolder can be regulsted and mooitored during sampitog.
Heatng rystems other than the one shown lg APTD-
0581 may De need.

21.7 Condenser. The following systam shall be ueed
to detsrmine iba stack gas moisture content; Powr
irapingers connected in urul with lesk-iree ground
glasy Atlings or any similar teak-(ree noo-conlaminsting
Btungs. The first. third. and foanb impingers <hall be
ol the Greenburg-Smith design, modified by reptacing
the Up with i3 cm (44 in. {0 glan (ube extendin
about 1.1 em (34 in.) [rom Lhe bottom o Lhe fAssk, The
second (mpinger shall be af tbe Greenburg-Smith design
with the standard uip. Modifieations (e.g., wting Ocxibls
connecticns between the (mmagers. using malersis
other thariyiads, or using fexible racqum Uaes to connect
the diter balder w the condeanser) may be used, subject
to the approval o¢f the Acdministrator, The Arst and
socond !mplogers shall contsio XaoWwn fqaantities of
water (Sectlon +.1.3). the third shall be empty. snd the
fourth shall contain 4 Enown weight of slics gel. or
squivalenl detiocant. A thermometer, capable of measur

Ing temperaturs to within 1* C {2* P} shall be placed
st ithe oudles of the fourth tmpipger for monitoriog

purposes.
Alternatively, any system that sools the sampie ras
stream sad slows messurement of Lhe watar condsased
and moisture leaving the condensar, sach to withig
1mior | g may be used, yubjact 10 Lhe apprevai of ths
Admlnistrator, Accsptable means are 10 measure s
oondeunssd wuter sither gravimetrically or volumetrically
und o meayure Lhe moisture lsdving the coodeaser by:
(1} monltoring the tem ture and pressure &l Lhe
exit of the condenser and using Dalton’s lsw of partial
premures; or (2) ng the sample gad strean through
& tared silica gel (or squivalent desiosani) trap witd
axit gases kept below 2U* C (88° F) and deterTnining
the weight guin.

If means other than silles gel are nsed Lo determine
the smount of molsture leaving the condenser, it i3
recommended that silica gal (or squiveient) sull be
used betwesn Lhe condenser systam and pump to prevent
maoistire condansation |n the pump and metering devices
and to avold the nead to maks correotions (or moistare la
the metered Yoluma.

NoTte.—1l & determinaiivn of the particulste matter
collactad [ the Lnpl ngers (s desired (0 sddition Lo mots
ture content, the impinger system described above shnll
be used, without modification, [pdividus. States or
controi, agenciey requiring this information shall be
contactad as Lo the sample recovery and snalysis ol u:-
{mpinger contenta,

1.5 Metering Systam. Vacuum  pauge, leak-Tee
pamp, thermometery capable of measuriay o persiure
towithln 3* C (3.4* F}, dry ga9 merercapable ol measuring
rolume to within 7 percent, and relsted squipmeul, aa
shown in Figure 5~i. Other metering sysiemns capabie of
mainlaining smpling rates within 10 pereent of so-
unele and of determining sample volume Lo wikin 2
pereetil may be used, subject te the approvel of the
Adminisirator. When the meiering sysiom is used in
conjunctlon with g pitot tube, Lire yystam shall enable
checks o isokinetic mten

Sampling trilpsutiliting meteing systems designed for
higher ffow raies than that dexvibed In APT D-058] or
APTD=-0376 may bDe csed provided thst Lhe specifen-
tions ¢. Lhis meetbod wre met,

2.1.4  Barometer, Mercury, snerald. or other barometor
capable of mnsumﬁ simosphene pressure Lo WHihin
25 mm He (0.1 in. Hg). In foany cases, Lhe barometrs
reading may Le obtained (rom a oearby national weather
service station, In which case Lhe rtation valoe (which s
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the alisolute baromettie pressure) shall be pequested and
an sdjustment for aldvation difierences betwesn tha
wegLhsr station and sampliag polnt shall be applisd st s
mte of minus 2.5 mm HeE (0.1 in. HE) per 30 m (100 11}
alawation inereass or vice vere for slevation decrease

2.1.10 Cas Density Determination EBquipment.
Tempersiurs sensor and Dressure goure, as described
in 3ections 2.3 snd 2.4 of Method 2, and gas anaiyrer,
il necassary, a3 described in Method 3. The temperature
sensor stsll, pntmbly. be permanentiy sttached o
Lhe pitot tubc or sampiing prebe in & fixed confiruration,
smech that thatip of the sensor sxtends beyond the leading
edete of the proba sheath and does not teuch any metal,
Allernatively, the sansor may be attached just prior
ta s it the flsid, Nota, bowever, that il the tamperaiure
ANAOF i3 attached in the field, the sensor muzt be pisced
in 81 interferance-{res arrangement with res to the
Type 3 pitot tube openings see Method 2 Igtire 2-7).
As 8 second altamstive, if & difference of not more than
1 percent in the average veiocity measuremens ia to be
introdticed, the temperstures gaune reed not be attached
ta the prabe or pitat tube. {This alternatva is subject
o the approval of the Administrator.) ‘

2.2 3ample Recovery. The {ollowing
neoded:

2.2.1 Probe-Linsr and Probe-Nottle Brushes. Nylon
briatle brushes with stainlem staz) wirs handles. The
probe brush shall have axtenstons (st least as jong a9
the probe) of stainless steel, Nyion, Teflon, or sunilarly
inert materisl. The brushes shail e properly stred and
shaped to brush out the probe liner and noctle.

2.2.7 Waah Bottles—Two, (Hiss waah bottles are
reommended: paiyethylens wash bottles ruay be used
atthe option of the tastar. [t is recommendead that acetane
not be stored in polysthylens bottles for longer than &

month. -

2.2 Glazs Sample Jtorsge Containers, Chemically
twisiant, boroailicats glas bottles, for scetons washes,
500 mi or 1000 ml. Scraw cap itfers shall aitbher be rebber.
backsd Taflon of sball be constricted 30 &t 10 De e k-iree
and redstant to chernical arftack by acetons. (Namrow
mouth giasy bottles bave been found to be [ess prone ta
lsakage.} Alternadvely, polystdylens bDottl sy be

Tised.,
2.2.4 Potri Dishes, For fliter samples, ghass or pold-
nhylm, unless otbherwise mu'.m b7 the Admin-

225 Oradusted Cylinder and/or Balsnce, To meas
ure condensed wutar to within 1 mlor ) 5. Gradustad

tinders sthail have suddivisions no greatar than 2 mil.

ost. sl balsznices are capable of weighing to the
nearest 0.5 g or less, Any of these balanced is suitable for
use here and in Baction 2.3.4.

226 Plasic Starln Containers. Air-tght containery
1o sLare stlics gel.

2427 thnc! and Ruobber Policarnan. To aid In
transfer of stitca gol to comainer: not necassary i siiiea
gel 1s weigked in the feld.

.s Funnel. Qlass or polysethlane, to ald Ln sampls

itams ars

nnly:i.s For analyeis, tbe following eqnipment 1

- Glam Waighing Dishes,
Degiceator.
Anﬂrﬂul Balance. To measurs to within 6.1

Balanes. To measure to within 0.5 .
.. Beakears. 250 ml.
2.3.8 Hygrometer, To meassrs the ralative humidity
of tho labontwr anvironment.
23.7 ra Gaaca To mcasare the tempers-

tare of the la LOrY BRYIrOTUNENT.

2. Rengenta
3.1 Sampling. Tho reagents used in sampling are as

ows;

31,1 Fllters. Glass Aber Alters, withoot crganie
hinder, exhibiting at lesst 99,33 parcent effictency (<0.05
perceut peneuwntion) oo Q3-micron dloctyl hthaists
araoks particles, The mw sificienicy temt shall be con-

ducted in accordance with ASTM standard roethod D
2086-T1, Tost data from the smpplier's quality control
program are sufcient for this purposs, .

al2 Billes Osl. Ind%wungngpc 6 to 16 mesh, If
previcualy used, dry s 175* C | F} for 2 hoars, New
nuu gel may be used ax received. Alternatively, other

of desiccants (squivalent or better) rnay be nsed,
fect to the Approval of the Admi

3.1.3 Water. When analysis of the mntmnl eaoght in
the Lmpingers is req distilled water shall be nsed.
Ran bianks grior to fisld use to eliminate s high blank
on test samples.

314 Crosbed Jes .

3.1.5 Stopcock Grnase. Auwnﬂmluhlq. hent-stabis
silicons greass. This la nos pecessary i screw-on coa-
nectors with Teflon slooves, or imilar, are nsed. Altaros-
tveiy, othor types of stopecck gratse may be ned, suid-
Jeet to the :ppronl of the Administrator

1.2 Bample Recovery. Amone—mnm rade, <0.001

percent residue, in
from meial contsiney generally has s digh residue blank
and shouid not ho uud Sometimas, mppliery transter
acelons to glam botila {rom mewl containers: thus,

aostons blanks shall be mna prier 10 (eld use and only-

0001 percent) ahail be

acetone with iow blank valves (
as of greater than 0.001

usecl. [0 no came shall & blaok

peefostt af the nuhtolmwucmdbemmud trom -

the sampis waight. Y

’

A ———— e

bottles—Is required. Acetond.
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a“ 3.3 Analysis, Two reagests ars reqaired for the analy-

3.3 Acetone. Same 2302,

332 Desiccant. Anhydrogs salelom sulfate, indicat.
it type, Altnatively, other types of desiceants may be
used, ;ublect 0 Lhe approval of the Administrator.

4. Procedure

4.1 Sampiing, Tha compl- ity of thia method ls such
that, in order 1o obtain relial. ¢ reslts, tasters should be
trained and experionced wi.: the test procedures.

4.1.1 Pretant Prepastion. All the components shall
be maintained and calibratsd sceording to the procedurs
gmcnbed iz APTD=0STS, onless otherwise tpecified

cremn

Weigh severa] 200to 300 g portiona of sillca gel |n airtight
containers to the nearsst 0.5 1;, Recard the total weight of
the slica gel pius conotainer, on each container. an
siternative, Ne silica gel med not be prewsighed, but
may be weighed directiy ia its impinger or :ampling
bolder just prior to train assem

Check flitery visually nnuzir. for irregularities and
flaws of pinhoie leaks. Labal fllters of the proper diametes
on the back side nesr tha edge unng combering tnachine
ink. As sn altarnadve, label the shipping containers

(glasy or plastic dishes) and keep the fitery In thess
containers at tiroee except during sampling aod
weighing.

Deaiccats the Altars ag 202508 C (88+10° F) and
ambisnt pressurs (or 4t least 24 bours and weigh at in-
tervais of at.lesst § hoory o a constant weight, i.e.,
<0.3 mg c previons weighing; record resulta
to the nearest 0.1 me. mch weighing the Alter
must oot be axposed [ the ratory stmesphers for a
period greatar than 2 mingtes and & relstive humidity
sbove 30 percant. Alternatively (nnless otherwiss speci-
fisd by the Adminisurstor), the fltars tnay be oven
dried at 105* C (220" F) lor 2 to 3 hoary, desiccatad for 2
hoars, and weighed, Procadorss ocher than those de-
scribed, whick acooant for ralative hamidity affecta, may
be used, subject to the spproval of the Administrator. .

412 Preliminary Dewrminstions. Belect the smm-
plinx sita and the minimom nomber of sampling poiots
according to Method 1 or as specifiad by the Administra-
tor. Determins the stack presyre, tamperaturs, and the
rangeof velocity heads using Method 2; it 13 recomrneaded
that & leak-check of the pitot lines (see¢ Method 2, Seo-
tion 4,1) be performed, Determine the molsture contant
using Approrimation Method 4 or it3 alterostives for
the porpose of making un:tnct!c -m itng rate settings.
Determine the stack gas dry weight, 83 des
cribad in Method 3, Section 1.6; i inteqrated Methad 3
sampling is osed for molecular weight determination, t.m
intsgratad bag ssmpla shall bs taXen simultaneously
with, and for the same total length of time as, the par-
ticaiate samols ran. .

Salect & noztle iza based on the range of velocity heads,
such that it |3 not pecessary ta change the noizle size o

maintaln lsokinetic sampling rates. During the
not coangs the norzie siza. Ensure that the
propar differential preasure gacge is chasen for the range
of valocity heads encountersd ises Section 2.2 of Method

3eloct & suitable probe Uaer and probe length such that
all traverss points csn’ be sampled. For largs stacks,
consider sampling from opposite sides of ihe stack @
reducs the length of probes,

Salect a total sampling time greater than or squai to,
the minimnum total sampling time specified ia the test
procedurss for the specific industry such that (1) the
sampling tims per point is not less thas 2 min (or ;ome
greatsr tirne interval as spacified by the Administratoer)
and (2) the ssmpls volume takeq (corrected o mndani
conditions) will excesd tbe required minimu:n total gas
sampie volame. Tho latter is based 00 an approrimats
nerue smpling

tis mommended thst the nomber of misote sam-
gl‘la? st sach Pou:lt be an {uteger or an integer pins one-
mingts, 10 order o avoid timakeeping errork

In some circamstances, ag., belch dycles, it may be
Neces3Ary o sampls for ‘shorter 1imes aL the Taverse
points and to obtain smallsr gas smple volomes, In
thews cases, the Administrator's spproval most Arst
be obisined,

4.1.3 Prepantion of Collection Trala. During prep-
arulion and ssembly of the sampling train, ksep all
openings whers contamination can ccour coversd un:u
Just prior to asembly of unttl smmnpling s about to begin.

Placs 100 tnl of water in sach of 1hae first two impitgers,

tse i the sample recovery. Alwmmatvely, the weight of
the tilics pel pios impinger may be determined to the
nearest 0.3 g and record

or clean ble

sing & tweesar ar cal gom,

iace & hbded (1dentifled) waighed Qlter the
ter bolder, Be sure that the fiter iy properiy centered »

and the gaskst wgopaly piaced m a3 to ent the

cireom venting the Qlter. Check
letad

Whgn*, are nsed, hatall the
using & Viten A whan statk tem
lem than

details. Other connecting systems using cither 116 stain
lems seosi or Teflon fermiles may be used. When metal
linery are nsed, install the notzle wa above or Ly & leak-
{res direct mecbanical connection, Mark th;(Pmba with
heat resistant tape or by some other method ta dendls
the proper distance into the stack or duct lor sact tam-
pling point.

Sat up the train a8 in Figure 51, asing (If necessary)
» very light cost of silicons grease on all ground glas
tainta, gressing anly the outsr portion (see AT D-0576)
to avoid posasibility of contamination by the siiicone
greass. Subject to the approval of the Administrator, &
glass cyclone may be used between the probe and filter
holder when the total partictlste catch is expected 50
axceed 100 mg or when Water dropiets are present in the
stack gad.

I*lace crushed ice around the impingers,

4.1.4 Lear-Check Procedures.

4.1.4.1 DPretest Leak.Check. A pretest lenk-check (8
recommandsd, Hut not required. If the tester opts Lo
conduct the pretest leak-check, tha fcllowing procedurs:
shall ba nsed.,

After the sampling train 2as been nssembled, tum on
and set the dltar and prode beating systemsar the desired
operating terz perstutes. Allow timas for the tamperstures
to stabilite. [ & ¥Viton A O-ring or other jeak-ires connec-
tion {3 used in assembling the prebe norzle to the probe
liner, leak-check the train st the sampling sits by plug-
ging the noczie and pulling » 380 mm Hg (15 in. Hg)
¥BLUUTT.

Nore,—A lower vacuumn may be used, provided that
1t is not axceeded during tha teet.

If an sabestos StrIng is used, do net connect the probe
to the train dunng the issk-<heck. instesd, leak-check
the train by first plugging the inlet to the Giter Bolder
{eyclone, if spplicable) and pulling » 380 mm Hy {i5in.
Hg) vacumm (sea Note immediately sbove), Then con-
nect the probe to the truin and leak-check at abous 25
mm Hg (lin. Hg) vcunm; alternatively, the probe may
be leak-checkad with the rest of the mmpling . in
ane stap, at 320 mm Hg (13 In. Bg) vacuum, Leakigs
rates in sxcess of 4 pertent of the averngs sarnpling rate
or 0.00057 mé#min (0.02 cfm}, whichever 13 let3, are
wnacceptable.

'rn. oligwing leak-check instructions for the aampling
o cncﬂE bed ’l‘ﬂ APTD—N":: ;nd AP"!."‘ID-Mmlnmy ba

url‘ul urnepump ypass valve (nily open

sdjust valve completely closed. Partially

pan the course sdiust valve and slowly close the brpus

ﬂl" umtuthq dexired yacoum is reached. Do oot revarse

on o valve; this will cauzss watar to back

up inte tb- mur hoider. If the desired vacuum is ex-

ceaded, either leak-check at this higher varnwn or end
the leak check as shown w and siart over.

Whan the laak-check is completed, first slowly rernava
the piog from the inlet to the probe, Slier boider, or
eyelone (U applicablie) and immedistely v off the
vaccum pump, This prevents the waterin the impingers
from being forred hHacioward into the (lter holder and
slics gel from being entrained bsckward into the third
Lmpanger.

41,42 Laak.Checks During S8ample Rua. T, during
ths sampling run, & comMponent {s.g., Qiter usemblv
or impinger) changs becomes necessary, a (sak-check
shall be conducted immediately before the change is
mads. The |sak-check shall be done azvording to the

rocedurs outlined in Sectlon 4.1.4.1 above, axcapt that

t shall be done st a vacoum squal to or graater than the
mu:lmu:n *ahye recorded Up to that point in the tast.
i the lsaknga rate is found to be no greater than 0.06057
mMmin (0.02 efm} or 4 percent of the average sampiing
rate (whichever s lesy), the results wre scceptable. and
0o correciion wiil need to be applied to the total voluine
ol dry gas metered; Lf, howaver, & higher leakags rats
i3 obtained, the tester shail sither record the leakags
rate and plan to correct the sampls volome as shown 1o
Bectlon 4.3 of this method, or shall void the sampling

o,

Lmmedistely after component changes, leuk<checks
are apdonal: if such leak-chacks ars done, the procedurs
gutlined in Bection 4.1.4.1 above shall be used.

4.1.4.3 Post-lest Lenk-Check. A leak-check is manda.
tory st the conclusion of esch sampling ran. The leak-
theck shall be done in accordancs with the procedursy
onutliced in Bection 4.1.4.1, sxcept that it sball be con-
dueted st & vacuum equal to or grester than the maxi.
mum value reached dnnog the smpling run, [f the
len) rata is found to be no greater than G.0005T mimin
{0.02 efm) of ¢ percent of the averwgs sampliog rate
(whichever i3 less), the resnlia are acceptabls, and co
correction nead be applied 10 the total voiamoe of dry gea
metered, If, bowever, 3 hizher leakage race is obtained,
the teatar shall aither record the leakage rats and correet
the sarpla yolttrne as shown in Section 8.3 of shis method,
or shall void the sampling ran.

u..s Pl.rdcnutc Train Operstion. During the

maintain an {sominetla sampling s -
10 wunt of trus lsokinetic Ghlens gtherwisa
specifisd by the Administretor) snd & tamperature
sruand the mm- of 120-£14° C (243:£25* 1), or such other
tAmperatars as specifisd by sn spplicabis subpart of the.
mandards or spprovad by the Admintstrstor.

For ssch run, record the data required oo s dsts shest
sach as the one showt In Figure 5~2 B4 sure to record the
inital dry gus meter reading. Record the dry matar
r-d:lnzsume beginning mdmdotmhmp%num.,
ineremant, when changes [n fow razes are
and siter u:h leak check, and when safnpling n oalted, -

- —
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.-

'is recommond

Tuka other readings r!gumd by ?lmn $=2 at least once
At mach sampia peint e [ncremant wd
addliionsl readings wheo ulsniﬂum mangu (20 paroant

variation (o velocity head r-d.m.?‘). necemitats addl-
tional adjustments o fow rais. Lavel and rare the
Tanomatsr, Becauss the manomater laval and zaro may
dnift due 10 mibrations and tamperaturs changes, mais
petiodic cheeks during ihe traverse.

“RULES AND REGULATIONS

Clean the portholes prior to the test mn o minimie
ted roatarial To

mmpling, ramove the Dotals cap, verly thet the Alter
and prooe heating rystems 0 TP 0 tam , and
toat the pitot tube and probe are pro par y poritionad.

Position the norsie st the Armt travers ;:; $ with the ap
pointing directly into the gas sream. staly

the pump and sdjust the fow o lokisetic eund.lumu.
Nomographs are avaliable, which sid (n ths rapid sdjuat-

PLANT

LOCATION
OPERATOR
DATE
RUN NO.
SAMPLE BOX NO.
METER 80X N0,
METER &Hg

CFACTOR
PITOT TUBE COEFFICIENT, Cy

SCHEMATIC OF STACK CROSS SECTION

AMBIENT TEMPERATURE
BAROMETRIC PRESSURE

. ASSUMED MCISTURE, X

PRONE LENGTH, m {0

‘NozzLE IDENTIFICATION NO
AVERAGE CALIBRATED NOZZLE mmrrm emfia)

: PROBE HEATER SETTING
LEAK RATE, m3/min.{ctm) : :

PROBE LINER MATERIAL

STATIC PRESSURE, mm Hy (In, Hgl
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mant of the laokinetls sampling mata without exoeagire
eompatations. Thess Domographs e designed e nae

wheo the Type 8 pitos tude coeffcient i 0.55::0.02, snd
the sLAOK A8 oqniymnt. density (dry moleculer waight)
0 Zt APTD-0578 de ths procedurs (or

Qaing the Somora

T pas. I Cp and Me are outide the
sbovs natad ranges do oot ufu the comogTaphs unless
spproprists stapa (see Citation T in S8ection 7) are laken
W compensats for the devistions.

FILTER NO.
PRESSURE
DIFFERENTIAL
ACROSS T GAS SAMPLE TEMPERATURE " OF GAS
. | stagx {vmocmr|  omrice AT DAY GAS METER LEAVING
SAMPLING | VAGUUM: | TEMPERATURE] HEAD METER | GAS SAMPLE FILTER HOLDER| cONDENSER OR
TRAVERSE POINT | Time mm Hg (g {arg, v H20 voLLIaE INLEE OUTLET | TEMPERATURE, | LAST IMPINGEN,
. NUMSER loy, min. | (in Mg SC%F) | mmin 0|  (In Hz0) e (a e (*n | *c(*n *C{*R °C (°Fl
TOTAL Ave- Avs.
AVERAGE Ave. -

When the stack Ls under significant negative pressure
(helght of impinger stem), care Lo close tha coarss
adjust yalve helo re insarting the peobe into the stack to
prevent witar fom backing into the fdlter boider, If
ntecexAry, the pump may be trned on with the coars
adjust valve closed

hen the probe is (n posit.iou. block off the openings
around the probs and porthole to prevent unrapre-
sentative dilution of the gus sream.

Traverse the stack cross-section, as n%u;t‘nd by Method -

1 or as specifisd by the Admtniserator, ng carafnd net
w0 bump the probe noztle into Lhe Stack walls when
sampling near the walls or when ramoving or Losarting
the probs through the portholes; this minimizes
chanee of cxtracting deposited mal

Duaring the test run, make periodic sdjustments to
keen the tampersture around ths flter holder at :h.
proper lavel: sdd morm cs and, if necessary.
maintain & tamperature of lesy than 20* C (65° B st \‘.he
condenset/stlica gal outlet. Alsa, cally check
the lavel and tero of the manometer.

1f the pressure drop across the Altar becomey Loo high,
maldng !.:ok'jneuc sampling dificuit to maintain, the
filter may bs edpl-udlnthom.ldst of a sample run, It

that another compieta fltar assambl

be tsed rather than artempting to chapge the Alter !
Balore & new fiter assambly ts tostallsd, conduct & leak.
check (sse Section 4.1.4.2). The total particulats weight
shall include the sommation of all flitar assemnhly catchiea.

A jingle traln ahaill be used for the entirs sample run
«xrept in chees whess simultansoos sampling ts uired
in two or more separsts ducta or st two or mors difarent
locations within the sams duct, of, in casey whars aquip-
ment, failure Deceanitatas & change of tTaing. In ail other
situstions, the use of two or mors trains will be subject to
the spproval ol the Admuinistrator.

e A £ —

FEDERAL REGISTER, VOL 4£2, NO.

-Figure 35-2. Particulate field data,

Nota that whan two of more treifis arw tsed, saparsts
analyses of the {ront-hall and (I applicabls) im
catehes from sach train shall ba partormed,
cal nortls sites wears nsed ou sl Taina, in which case, the
front-hall eatches from the (Ddividual \raina may be
combined (as may the impinger

tront-balf

tor
the calculation of results when two or

more raing are wsed.
Attheand o(un sampls run, tum of the conrss sdjns

walve, ramove the probe and nozzle from the
off the pump, record ths final dry gua

the - condiet & post-test leak-check, as outuned In Section

i TSk i ot S
® ection @ iines

m‘ordau (t«:o vall

o alcnlstions, Becton 8) to deter-
mins whether the rTin was vulld ar m’onmw test run

lwokinetc rates dus to source condliions, conyait with
tor for poasible variancs ou the isokinatic

matay.
42 Bampls Racovery, Proper clepnp procedurs
ins as 3000 a3 Lhe proba ls removad [rom the stack st

moendolthenmpungg:.rl Allow the probe to cool,
Whea tha be can salely bandled, wt o!! all

ctllats matiar near tha up of robe
notile and place & cap over it to prevent lostng or ning
particulats mattar,

o not cap of the probe tip tightiy
while the snmplng train 1s coollng down as thiy would
creats & vacnom in ths Altar hoider, t.h:u drawing water
from the imptogers (ntd the Alter bold

Bafors moving the sample truin to :bc cleanup sdta,
remove tha prggo {rom the sampie tain, wips of the

e e P e
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slicons gremse, snd cap the open oGtlst of ths probe. Be
careful Dot to loss any condensats that might be t,
Wipe off the silicons gresss irom ths fAlter inlet where tha
probe war {astened and cap it. Remove the umbilieal
cord fram the last impinger and cap u;. imploger. U a
flaxibla line is naed between the first im ar oon-«
dansar and the fltar halder, dlsconnect the line at the
fiiter holder and lot any condansed water or lqutd
drain (nto the Lmpingars or condanser, After wiplng off
the sllicons gresss. csp off the fltar holder ouulet and
impinger inlet. Either

robe and fAltar-lnpinger assambly
cleagup erea. This area thoald be c snd pruucud
from cho wmd so that the chances of contaminaling or
lnsing the ssmple mlniml
Snn t‘goruon of the scetona used for cleanup as &
200 ml of this acetons direotly from thes wash
btmll being nsed and place it (o & glasy mmpls convainer
labalad *acetons Diank.'”
oe to and during dissssembly and
copdidons. Treat ths sam -

Container No. |, Carelully remove ths fliter trom the
filtar holder and place it (n ity identified petri dish
tainer., Tse of twestars snd;’orclnndhpwh
sargieal gioves to handie the Qiter, If It la necessary to
fold the Oitsr, do so snch thet the partculste caks Ly
inside the (old. Carsfuliy traosfer to the pewd dish lay
particniats matier and/oe u.lm fAbers which sdhere
the dlter boider gmakst, b{ ug s dry arien bﬂ.nh
brmgsh andfor & sharp-edged blada, Jeal the containar,

iner No. 8, SAr® Lo e that dust oo the
outsids of the probe or ar arterior Furiaces dow Dot
get into the sampls, quandtatirely recover partieulats
matiar of ANY condensats rom tha probe nossia, probe

1977
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fltdng, probe Uner, and fraot hall of the Aliar bolder by
washing thess compunents Wil acetone and placing thy
wazh {0 & glaas cvotamer, Digiled watar may be oeed
instend of sectona whes sdrured by the Aduministrator
and shall be tsed When mpeciGed by the Administraor;
in these cases, mive o witar Ylank wnd kolow the Admin.
istratar’y directions oo analyms. Performn ths acsiens
Tinses a1 foilows:

Carafilly rrmove the probe notzle and clean the inside
syrfare by rinsing with aretone {rom s wesh bottle and
brushiug w»ith a nylen bristle brush. Rrush untl the
acstons rinse shows nn visihle particles, aiter which
uake & finl ninae of 1the inmde surisae w3th acstons,

Brush and rinse the insde pams ol the Swagelok
fliting with sceions in a smikr way until no nsibis
psrticles remain,

Rinae 1o probe liner. with seetone hy titing and
rotating the prone while squirting acerone 1olo its upper
#id 80 that all inmide surinces will e wetled with are.
1ie, Let the ageione drain (rom the lower and into tha
mmpie container. A funnel (glass or polyethviens) may
b used 1 mid |0 transfermng linuid washes o the con-
lainer, Follow tha acetons rinse with & probe brush,
;Ilold the probe in an inclitted position, snuirt acerona
irto the apper end as the prabe brush is being pusiied
with & (wixting action through tha probe: hold 3 sample
container underiwath the lower end of the probw, and
calch any mcelone and panicuinte mstter which iy
brushad from the probe. Run ihe Lrush through the
probe (hres tmes ar more Gt no Wmble particulste
maLter is carried out with hie ace1one or until uone
Temaing in the probe Uner on vicusl laspeciion. With
snainless seei or awher uetal prolss, run vhe brush
through in the above Dresemiesl mAsner at least six
(ifoes sines mctal probes have small crevices in which
partculme matter can he enmimppwel, Rluse (e Lrush
with acetane, and nuantitatively colleet thess washings
In the sunpie containet. Aflwr the bmshing, meke &
linal acetone rinse of the proie 38 deserilnd abave,

1t i3 recommended that two peopis be Used to clesn

RULES AND REGULATIONS

Pt

Date

Run No.

Filter No.

Amount liquid lost during transport
Acetone blank volume, mi
Acetone wash volume, ml
Acetane hlank cancentration, mg/mg {equation 54)

Acetone wash hlank, mg (equation 5-5}

1ha probe to munimise samphe losses. Batween ling
guu. Xaep bruabes clean and protacied (rom contamina.
on.

Aflter ansuring that ail joints have Heen wiped clean
of silicone grease, clean the inside of the {ront half of Lhe
Bhter holder by rubhing the nfaces with & nylon bristls
brush and nnsing with acetone. Rinse emh f
thres timas or more | pesded to remove visible particu-
Jits. Make a final rinss of the brush and fiter holder,
Carefuily rinse out the glass rycione, also (H applicable).
After sil acetons waskbings and particuiste matter have
bean collected in the tample container, tighten the lid
on the sampie container so Metons will hot leak
out when it s sRipped to the laboratory. Mark the
height of the finid lavel to determine whather or not
X ocettrted doring trensport. Label the container
10 ciearly identify its contends,

Containgr No. 3. Mote the color of the indicating silies
ol to detarmine if it has been completeiy spert and make
s notation of 1ty eondition, Transfer the sillcs gel from
the foorth impinger 1o its original (ontainer and seal.
A funnel may makse it easier to porr the silica gei withont
spiiling. A rubber policenian may he used as sn aid in
removing the zilies gel from the impunger. It i3 nat
NecASSATY L0 remoave the small amount of dust pariicles
that may sdhere 20 the impinger wall and ara dfTienit
to remove. Bince the gain in weight is to De used for
maoisture calcultions, do not nse suy water or gther
liquids to transier the silics gel. 1f 8 balance is available
in;:tcu ueld.ato!hw the provedure fof container No. 3

tion 4.

Fpinger Water. Treal the impingers as lollows; Make
s notation of any color or iim in the tinuid cateh, Measioe
ihe lquid which is in the {irst thres impingers to snthin
w} ml by using & gradusied cylinder or by weighing it
to withinn «0.5 g by uning & halance (1 one i3 svailabie).

ihe volume or weight of Hquid present. This
infarmation is required to calctlate the mal contant
of the affivent gas,

Discsrd the liquid siter measuring and recording the
volumme or weight, unlees analysts of the impinger estch
is required (sea Note, Section 2.1.7).

If & different typs of condenser is used, meamre the
amount of mojscure condensed sither vohometwrically of

gravimetricslly. !

Whenever le, containers shonld be shipped in
mch s way that they remain upright st all times.

4.3 Analysis. the data required on & thest
rch as the one shown in Figure &3, Handls each sampis
cONtAiDer as fo 2

Container No. i, Lasve the contents in the shipping
container of transder the fAlter and any looss partcuwsia

wuighing dizh,

WEIGHT OF PARTICULATE COLLECTED,
CONTAINER mg
NUMBER
FINAL WEIGHT I TARE WEIGHT WEIGHT GAIN
=
1 .
2
TOTAL

Less acetone blank

Weight of particulate matter

VOLUME OF LIQUID
WATER COLLECTED
) IMPINGER SILICA GEL
VOLUME, WEIGHT
) mi, 9
FINAL
INITIAL
. LIQUID COLLECTED
'YOTAL VOLUME COLLECTED | mi

¥ CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT

INCREASE BY DENSITY OF WATER (1g/ml):

INCREASE. g
1g/mi

Flgure 5-5. Analytical datfa.
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Alternatively, the sample muy be oven dried at 105* C
(2P F) for 2 to 3 hours, cooled in the desiccator, and
waighed Lo & constant waighi. uniess otharwiss specifiad
by ths Administrator, The testet may slso opt Lo aven
dry the sampis at 105 * C (229° P) lor 2t0 3 hours, weigh
the sampis. and use this weight a3 & fnai waight,

Container Mo. 1. Note the levaiofliquid in thacontalner
and confirm on the analysis shect whether or not leaxage
occurrsd during transport. 1f s noticeable smount of
lsakage has occurred, eitber ¥oid the sample or uss
roethods, subject to the approvsl of tha Administrator,
to correct the {inal results. Measure the liquid in this
container sither volumetrically o =1 ml or gravi-
rmetrically to =0.5 g. Transfer the contants to a tared
250-mi beaxsr and svaporots to dryness ai smbient
tempersiirs and pressurs. Dasicoste for 24 hours snd

* waigh to a constant weight. Report the results to the

Dearsst 0.1 u}f

Contamer No. 5. Waigh the spent silica gel for silles gel
plus impinger} to the nearest 0.5 ¢ using & balance. This
luP may be conductad 1n the fleid,

Acetoms Blank” Contginer. Measurs acetone in thls
edntainsr sither volumetrically or gravimetricsily.
Transfer the soetona to a tared 250-m) beaker and svap-
OPALs 0 dryneay st ambiect tampersiars and pressure.
Desicests for 24 hours and weigh to & contsant weight.:
Rapart the resuits to the nearess 0,1 mg.

OTE.—AL e option of the taster, ths contenty of
Container No. 7 as wail s the acetona blank container

may oe svsporatsd al tamperstures nhigher than ambi-*
-ant. If svsporation is done st an elavatad tompers

ture,
the tamperatira must he beiow the bolling potat of the
mwlvent: also, Lo pravent “‘bumping,” the evaporstion
procass must be closaly u| ised, and the contants of
the Deairsr must be swirled oceasionally to maintain aa
svon tamparsiurs. Use eXtTams cars, A3 acetona is bighly
Aammabis snd has & low ash point.

5. CalDralion

Malntaln s labors| log of all callbrations.

5.1 Probe Nozils. Probe notiies shali be calibrated
balore their initial 1se in the feld. Using a micrometsr,
measure the inside diametar of ths oorzle to the nearest

RUBBER

Aupsen  STOPPER

TUBING

RULES AND REGULATIONS

0.025 mm (0.001 it ). Make three mparsts messaramenty
usng different diameatars sach time, sad obtain the aver-
sge of the Deasurameants. Thedifernnce bet ween the high
snd low numbers shall oot efoeed 0.1 mrn (0.00¢ in.).
When rnottisa becoms nickad, dented, of corroded. they
shall be reshaped. sh ned, snd recalibraied befors
iud.se fﬂmn oozzie shall permanently and anlquely
ent

5.2 Pitot Tube. The Type 8 pitot tuba assembly shall
ba calibrated according t0 the procedurs ontlined in
Saction 4 of Method 2,

5.3 Muetaring Systam, Befors its initisl use (n the feld,
the mstening systam shall be calibratad sccording to the
procedure gutiined in A PT D378, [nstead of physically
adjusting the dry gas medsr dial readings to correapond
to ths wet test matar resdings, calibration (actors may be
ised to mathematically correct Lhe gas metar disl reading
to the proper values. Before calibrating the metering 173
tsm, it 3 suggestsd that 4 lsaX-check be conducted.
For metaring systems having diaphragm pumpas, the
normal Jask-check procedurs will nos detact lsarages
within the pomp, For thess cases the iolowng leak-
check ure 13 snggestad: make & 10-minuta calibra.
tloa run st 0.00057 m ¥min (& 02 cfzn); st the snd of the
run, take the differsvoce of the Mmeasured wet test matar
and dry gas metar volumea: divide the differsnce by 10,
to get the leak rats. The lesk raie should Dot exceed
0.00057 m ¥mio (0,02 ¢fm).

After sach fleld nse, Lha calibration of the metaring
systam shail be checed ‘L performiog thres callbration
rung at & single, intermediata orifics seiting (based on
the previous fGaid tast), with the vacoum 30 &k the
mazilmum value reached duriog the tast seriea, To
adjust the vacuwm, insert s vaive betwesn the wet test
matar and the inist of the metering system. Calculste
the avernge value of the calibration tactor. 1f the calibre-
tion Hms changed b{ mote unnmg\sn: recalibracs
&:&m&w Ovar :n. ull range of ttings, M ot~

Alternative procaduru. oK. bsing the orifice meter
coefflolents, may be usad, subject to the approval of the
Administrator,

ORIFICE

LOSED
BLOWINTO TUBING
UNTIL MANOMETER
READS 5 TO 7 INCHES
WATER COLUMN ORIFICE
MANOMETER

Figure 5-4. Leak check of meter box,

BY-PASS VALVE

41781

oTE. =TIt the dry gas mater costficient valuss obtained
beru-a and after a tast seried differ by maore than 5 paresnt,
the test series sball either be voided, or calculations for
the test series shall be performed ugng whichever mater
cosfictant vaiue (l.s., Delors or alter) gives the lower
value of total sumple rolume.

54 Probe Hester Callbmatlon. The probe hesiing
syster thall be callbeated bLefore (L3 Inltial uss in the
fleld 1 cording to the procedures outtnmd in & PT D054,
Prob i constructed sccording to APTD-0381 nerd not
be ci.ibrated U the calibration cuwrves in APT D-0578
are us.d.

55 Tempersture Gauges, Uss the procedurs in
Section 4.3 of Method 2 to calibrats In-9lack tempersture
gsuges. Dial thermometers, such a3 are used for Lhe dry
gas rnevar saod condwnser outlet. shall be callbratsd
AgRr 5T merciiry-in-glady thermometers.

5.4 Leak Check of Metering 3ystem Shoen In Figure
=1, That portion of the sampling tran (rem the pump
to tt.e orifics meter 1hould be leax checked prior Lo injual
use nnd alter s ach shipmeat, Leakages alter the pump will
result io less volume beiog recordad than Uy actually

sampisd. The following procedure is siggesiad (lce

Figurs 5=4); Closs tha main valve on the mater boi.
Insert a one-hole rubber ntopper with rubber tubing
attached Into the orifice sxhaust plpa Disgonnect and
vent the low side of the onflce manometar. Close off the
low sids orifice tap, Pressurize the system to L3 to 18 cm
(6 ta 7 in.) wster column by blowing ints the rubber
tubilng. Plnch od the tubing and observe 108 manometer
for one munuts. A loss of pressure gm the manometer
{ndicaies a leak |n ibe meter Dox; lesky, i prosant, must
be corrected.

3.7 Barometer, Calibrate against 8 meroury barom-
star.

4. Coleulations

Cu'ry out calculations, retalning at least cue ertra
decimai Agure beyond that of ths sequired data. Round
off Agures after the Anal calculation. Diber forms of the
squations may b used as long as they give equivalent
resulia,

VALUUM
GAUGE

MAIN VALVE
CLOSED

AIR-TIGHT
PUMP

#,=8ampling tima Intsrval, trom the beginning

&1 Nomenclsturs R wIdeal gus constant, 0.0823 mm Hrm'f'x-l'
As = Cross-gacticas] ares of nozzie, mo (9. mols (2:.&5 o H;-nl.i‘k-lb-mn of & run undl the fret componant changs,
B... =Water vapor in the gas siream, proporton Ta =Absoluts saverage dry m ummmn min.
C fﬂ*ﬁh rawidve concentrations, my/) T, f&{ '5.-;.2.).“‘2 & m tamperature (s ’ N- = mmi:tbmmuwo :1“3;
. - A N . -
- -Conoanmuon of particulate mattar in stac i Figun !-2),‘! "R), the m:n"f"“m the firvt mdn'mond
e, dry buals, oorrscted to standard ccodi- Tws =Btaodard sbeoints tamperstors, 2M3° K changes, min
I ?:ﬁ'&:‘:’ of Lmk(.uintlc rampling. V 5:18;1:1-) of scatons bl.mk. ml. fo=Sam, :l.m c.h.l.n.l. ey 'r.uha e ﬁnﬂ( (”t'; 4
- . componan; s un n
F A wMaximum seceptable leakage rats for sither s -anu.ma of scetonae nsed in wash, mb gﬁng min. e ond o '
leak cheok or for & leak chaqk follow- V..-Tou.l wolume of Ludcdhaad in impingers 13.0= 3pecifiec mvtty of mareury.
ng 3 componsnt change; squal to 0.00087 sitics #32), ml. 60=Beq/min.
m¥min (0. m ofm) oF 4 percent of the sverage V.-Volum. olgn-mph measured by dry pe 100=Canversion to puunt.
smpling rate, whichsver is Jass, mastar, dem {def). 8.3 Average dry gas meter peraturs and averaga
L¢ -lndmduu 5 rate observed during the V'.nm—Volmno of M medured DY the dry  orifics drop, See data sant. (Firun 51).
sak check conducted prior to the “w* . ga8 meter, conditions, Gaa Voluma. Correct the sumpls volome
en:npomnt changs (=i, 2, 3....8), d.sm messcred by the dry pas meter to stan conditiona
mifmin (afm . V-c.m-Volumo of water vlwr mn r-h ru aam) {X* C en mm Hy or 4* ¥, 292 in. Hg) by using
Ly = Leakage rais obeerved during the post-test coarectad to standard conditio llq-ution &1,
loak chuk m'n'mln (efm}, V,=B8tack gaa valocity, ﬂlul.llud by Method I.
", -TMmmrﬂwﬁaﬂaumﬁuM E. oa -9, p dsss obtalned from T .,.,-{-136
M. =Msiscnlar woight of water, 13.0 t/z-mole W, = Walght of residus in sowons wash, mg, Vatay=VaY "")
(18.0 Jb/ib-mole). Y=Dry gsa meter callb inctor.
e -Mn- of residue of scetons after svaporation, AH= 4 varugs ACTOm
my. metar (ses Figurs 52}, mm H QO dn. Hed).
Phar -Bmﬁi::(rll:. frmars st the smmpling site, ;.-ae&.n? labei on gv.y D+ (aH/136)
P, -Abnimlm presgure, mm Hg (in svmDepsity of waier, 00082 giml (©.002001 =&V.
-Bu.ndud sDeolote pressurs, 700 mm lme ® Te
(&.92 1o, Hgt. #=Total sampling tims, mip. Equation 51
. FlDEI,AI. REGISTER, YOL. 42, NO. )40—THURSDAY, AUGUST 18, 1977
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RULES AND REGULATIONS

whare:
m={. 3858 *K/mm Hg lor metrie anita
=17.04 * Riin. Hg {or English units

L
s} Case I. No eomponent changes made furing
sampling ran. In this case, rapisce Va in Equation $-1
with the expression; -

V--(LD_L‘)G!
() Case TI. One of more componant changes made

during the mmpling run. In this ease, replacs Vo in
Equation 4] by the eapression:

[V-"" (Li—LJe

-iz‘, (L.—L.)m-(L.-L.)a.]

and mbstituts only for those leak
which axceed L,. crkage raiet (L ot Ly)

8.4 Volume of walar vapor.

Wort.—In miurated o walar droplst-iaden pae
strearm, fwo oalcuistions of “moisturs eoutant of Lhe
Hack gas shail be mads, ons rom the impinger analyns
{Equeftion $~3), and s mcond from-the sssumpticn of
migrated conditions. The lowsr-of the two valuem of
B e shall be comstdared correct, The procedurs lor detar.
mining the moisturs sontant based upon keamption of
anirated ovnditions iy riven in the Nots of Section 1.2
of Method 4. For the purposas of thix method., the aversgs
fack gad Lrmperature from Figum 52 may be nsed to
maka this determination, provided that the accuracy of
1he in-stack tamperature ssnsor iy &= 1* C {2* F).

6.5 Acstone Blank Concentration,

Co= s
Vn Pa

6.7 Acetone Wash Blank.

WQ= Cl Vlu Pa
usion 5-5

Eq

48 Tolal Particulata Weight. Detarminae tha total
eated from the yum of the weighty obtained
containers | and 2 iess the acetons blank (see Figurw
&3k Note.— Baler 10 Bection 4.1.5 10 asrie in calcwstion
of remity mvolving two or more Alter aswmbliss or TW9

of more mmpling Taina
49 Particnlats Copoentration.

C.=(0.°01 F/‘my) (m'/an‘-ull)

Equation 5~

i Equation 3-8
P RTwa Equstion 52 616 Comversion Factars: quation
ernd)ap'u o ) ‘“P‘ '_‘)=K3V10
= o From Te Multiply by
whers:
Jy=0.001333 md/ml jor metric onits
.= 0.04707 fttml lor English wiits. sef m? (R~
45 Molsture Contant. g gTie 15,43
o It 2 20610~
Vetans nr £/mié a3
= V—___V_—
w ot T Vo (aiay
. 411 Lokinetis Varistion:
Equstion 53 &1L} Calenlstion From Raw Datla.
7= 100 TR Vs + (Vi/T) ( Pra, + 88/13.6)]
- 6000, P, A, Rquatien 57

Whers:
e i e b
- . Hg— - it
Ny cucuhn‘un'hm mw:mdht:‘\’duuo:l
ToVn (osd) Plld 100

I Trs 0 AP 80(1-F s

N U V4 YT N
‘PYV,Ae(1-8.,)
Equsation 58

where:

K= 4.320 for metrie unils

613 Acosptabis Semra L r<

Atoe . 90 parcent < <110 per-

oant, the reguits are accaptable. It the ts are low in
comparson Lo the standard and /s beyond the secept
able range, or, if /i3 less than 90 parcant, the Adminis
trator may opt Lo accept the results, Use Cltation & ta
zahjudmcnu. Otherwise, rejact the resuits and repeat

» LesL. :
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Memos s=DerrrMINiTION oF STirok Disxnx
Eupmovs FAoW STAMGNARY SOCACES

1. Primciple end Applicasility

1.3 Applicability. This method is appllcabls for the
detarrunation of sulfar dioxids emisnons from stationary
The miniroum detectabls Limit of the method

00T,
bas been determinad to be 3.4 milligrams (mg) of 5Oymé -

(T12%107 1bAt 1), Altbongh no apper limit Las been
ettablithed, lasts have shown thst colceniTalions as
bigh a3 90,000 my/m? of 804 can be collected sificiently
in two midgss mmpingers, each containing 15 miilititers
of 3 peresnt hydrogen ide. at & rats of 1.0 lpm for
20 mirgtes, Based oo thecretical calculations, the apper
ectewntrndon Mmlt o 8 20-Uter sampis 8 about 93,300

mg/mnd,

Pomibie intarfarenits are free ammonls, weter-solubie
oations, and finoridas. The eations Luorides wre
remavred by glaes wool Alters and sn iso aal bahblar,
and bepos do not sfisct the 307 analysse, samples

high
tons of vary fioe me fiznes (zieh a3 in inlets w
coatral davioss), s higb-eMcisncy ginm fber Alter mort
be ooed in Dlees of the ginay wool plug (s, the one In
tbe probe} L0 removs the cation intarfaremy,
Frey ammonis intwfarss Y rescitng with S04 to form
mlfits snd by reacting with the indbestar:
fres ammonis s present (tm.eennhude:rmh:dby

Etwreriadge of the and ooticing w
mhmmg:muommmub,m
thve mbject 1o the approval of the A

e, U8, ariropmental on Agency, =
reqTired,
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‘ Ccalibration--0Orifice and Meter

e

STAKSAMI'LR CAL UHATION SHEET

Valvas (5 {C o
Romarks: f‘-:oﬁ o /‘-/0{

ENVIRONIGNTAL TESTING, INC,
Date "/ 5—./7?-

Pup O K Amb,uE  28.5°C

Pump 011 (O [

" Clean Quick Connects O

Manometers o Y
Dry Test ilater ¢ [

Thermometers (V¥
Lights S|

Electrical L‘-hcck--qu:hendl 2R <
Variae o I< ‘

~Vacuum Qaugs O &

P, 30./2

Box No. 140

pate 1] 579

Leak Check at 27" Hg.--Leakage < .00/ |
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£ CALIBRUTION CALCULATIONS METER AMD PUMP i o ey, ™ -
= i " ) v Date \\mn\.\w Box No, S/l s
— . ].M I
.0317 (Man. orifice) (1, +b60 )¢ ||, A, CF, P, (T4 avg. + L60) Man.| 1
P, ( OT, + L6O ) CF Man, orifice
.b d : I W | CF, ch + - 13.6 v G: + 1160)
— . JNW
0.01585 - (7 + Lé0)12.49 57 X 3042 { 31+ 460) .5
- - = -W ~.1\m Onnww
242 (73 _+ 460) 5 S.21 (30,12 +0.038) (_&7__ + U60)
~ , TR _
0.0317 (07 -+ L60) 9.3 S X 3042 (22 + Lé0} 1.0 699 _.
21273+ 160) 5 5.29 (3c.12-+0,0737) (&7 + hé0)
— - , m
0.0634 (€7  +160) 1376 o X 3042 (/o +k60) 2.0 “
: {,ocr 1
w2 (86 + 460) /6 10,5¢ (30,2 + 0,147 ) (7 + L60) _
— .. . -2 : i
0.1268 (& + 160) 1.5 /O X 30.r2. (109 + hé0) “
n 2. (B3 4 160) 0 4O Lt |
SELEA N =R Lo 10:5¢ (2042 + 0,290 ) ( 67+ 60)
_ - = | .
0.1907 (&5 + L&) 7.70 w Jo X 3c.2- 14 + L,60)
g : - 5.0 /03
22 (1% 4+ ko) ] % 10457 (50u2 4+ 031 ) (6% + L60)
_ - £ ’ T o
B 9 712 .
0.2536 (L9 _ ¢ u60)4.5% w JO X 30.13 ( ;18 + Lé0) €0 {105
: $ .
42 ({92 + L60) 10 1 /0.23 (2042 +0.588 ) (69 + L0) ,
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