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INTRODUCTION

Source sampling was performed for the Johnson Controls, Inc.
Tampa, Florida, plant to determine lead emissions from CVS
#2 (East), Stack #158B, Permit #AC29-121704. Three sBampling
rung were made on July 13, 1988. A typical sampling

location ie shown in Figure 1.

The measurements of stack gas flow rate and pollutant
concentrations were made according to U.S. Environmental
Protection Agency and the Florida Department of
Environmental Regulation (FDER) recommendations.
Representatives from the local regulatory agency -were

invited to observe the test proceedings.

The following sections of the report treat the summary of
results, the process and ite operation, the location of the
sampling points and the sampling and analytical procedures

used.
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SUMMARY OF RESULTS

Table Number 1 presents the summary of results from the lead
sampling. The mean lead concentration from CVS #¥2 (East),
Stack #158B, Permit # AC29-121704 was 0.114 x 10~* grains
per dry standard cubic foot. The mean lead emission rate

o
was 0.00017 pounds per hour.

At no time during the sampling run were any visual emissions
observed. All visual emissions noted were recorded as 0%.
The field data sheet detailing the opacity readingse can be

found in Appendix B.

Based on the results of the Method 12 sampling and the
vigual emission observationse, the Johnson Controls, Inc.
Tampa, Florida plant was in compliance with the allowable
emission rate as permitted by FDER for CVS #2 (East), Stack
#1588, Permit #AC29-121704 which had an allowable emission
rate of 0.00044 grains per dry standard cubic foot based on
the regulations in 4OCFR60, Subpart KK, "Standards of
Performance for Leéd-Acid Battery Manufacturing Plants,”

Section 60.372, Paragraph (a)(2).
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TABLE 1
SUMMARY OF RESULTS, LEAD SAMPLING

CVS ¥2 (East), STACK #158B, PERMIT f#AC29-121704

Run Number 1 2 3
Date 07/13/88 07/13/88 07/13/88
% Ieokinetic 100.79 103.11 101.21
Volume of Gas Sampled, 52.641 51.798 51.812
SCF * Dry
Stack Gas Flow Rate, 1361.4 1318.2 1370.3
SCFM * Dry
Stack Gas Flow Rate, 1667.6 1651.3 1712.7
ACFM
Lead:
Catch, mgrams Q0.0160 0.0470 0.0520
Concentration, grains/ 0.00000468 0.0000140 0.0000155
SCF * Dry
Emission Rate, lbs/hr 0.0001 0.0002 0.0002

*"68'F, 29.92 in. Hg
**Nozzle, probe, filter, impingers
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PROCESS DESCRIPTION AND OPERATION

The Johnson Controls, Inc. Tampa, Florida, plant has =&
central vacuum system that serves the COS machines. For CVS
#2 (East), Stack #1588, Permit #AC29-121704 a central vacuum
system is used to clean the COS machines and the area around
the machines. The resulting emissions are collected by two
baghouses in series and then discharged to the atmosphere as

shown in Figure 1.

No unusual conditions were noted during sampling. The

process was continuous and ran in a normal manner.
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LOCATION OF SAMPLING POINTS

The dimensions of the stack and the location of the sampling
points are shown in Figure 2. The stack cross section was
divided into 8 equal areas. The ports were labeled A and B.
Each point was sampled for a period of 7.5 minutes per point
which yielded a total test time of 60 minutes per run. The
number of sampling points was determined by the distance
from the last disturbance in the gas flow as outlined 1in
Method 1, Federal Register, Volume 48, No. 191, 30 September

1983.
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
recommended by the U.S. Environmental Protection Agency and
the FDER. Complete details are found in Appendix E which is
a copy of the Federal Register, Volume 42, Number 160, dated
18 August 1977, the Federal Register, Volume 48, No. 191, 30
September 1983, and the Federal Register, Volume 47, Number
74, 16 April 1982 and the Code of Federal Regulations, 40

CFR Ch. 1, Pt.60, App. A, dated 01 July 1986.

Sample point locations and velocity measurements were made
by Methods 1 and 2. Gas composition was determined by
Fyrite and Method 3 on continuous bag samples. Method 9 was
used for the visual emissions. Method 12 was used for the

lead concentration determination.
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Appendix A

Summary of Method 12 Lead Results

Johnson Controls Tampa Florida CVS#2 (East) Stack #158B Permit # AC29-121704

Run Number 1 2 3

Date 7/13/88 7/13/88 7/13/88

DN Sample nozzle dia., in. 0.304 0.303 0.300

TT Net time of test 60 60 60

| 3] Barometric pressure, in. Hg. 29,95 29.95 29.95

PM Average orifice pressure 2.846 2.729 2.864
drop, in. H20

VM Volume of dry gas sampled, 56.19 55.61 55.65
cu. ft. at meter conditions

™ Average pas meter temp. 107.88 111.00 111.44
in degrees F.

VMSTD Volume of dry gas sampled 52.641 51.798 51.812
at standard conditions*, SCF

Vi Total water collected in 30.8 35.8 32.8
ippingers + Bilica gel, ML.

VMV Volume of water vapor at 1.450 1.686 1.545
standard conditions®, SCF

PMV Percent moisture by volume 2.681 -~ 3.152 2.895

MD Mole fraction dry gas 0.9732 0.9685 0.9711

PCO2 Percent C0Z by volume, dry 0.00 0.00 0.00

PO2 Percent 02 by volume, dry 20.90 20.90 20.90

PCO Percent CO by volume, dry 0.00 0.00 0.00

PN2 Percent N2 by volume, dry 79.10 79.10 79.10

MWD Molecular weight-dry stack gas 28.836 28.836 28.836

MW Molecular weight-stack gas 28.545 28.494 28.522
CP Pitot tube coefficient 0.84 0.84 0.84
DPS Average velocity head of 0.5769 0.5608 0.5818

stack gas, inches water

T8 Average stack temperature, F 180.38 180.25 180.50




PSI Static pressure of stack -0.034 -0.034 -0.034
gas, inches Hg.

PS Stack pressure, absolute 29.916 29.916 29.916
VS Average stack velocity, FPM 2152.6 2093.9 2171.8
AS Stack area, inches Bqrd. 113.1 113.1 113.1
(&1 Stack flow rate, dry, 1361.4 i318.2 1370.3
standard conditions, DSCFM
QSW Stack flow rate, wet, 1398.9 1361.1 1411.2
standard conditions, WSCFM
QA Actual stack flow rate, ACFM 1697.6 1651.3 1712.7
PERI Percent isokinetic 100.79 103.11 101.21
FMF Lead, Mg. 0.0160 0.0470 0.0520
CAN Lead, GR/DSCF 0.468E-05 0.140E-04 0.155E-04
CAM Lead, GR/WSCF 0.481E-05 0.144E-04 0.159E-04
CAT Lead, GR/ACF 0.375E-05 0.112E-04 0.124E-04
CAW Lead, LB/HR 0.0001 0.0002 0.0002
FNP Net sampling points 8 8 8
RW Process weight, 46.9 46.9 46.9

*¢é8 Degrees F. 29.92 Inches Hg.




Method 12 Lead Calculations Test Number 1

Johneon Controls Tampa Florida CVS#2 (East} Stack #156B Permit # AC29-121704

Volume of Dry Gas Sampled at Standard Conditions
17.64 * VM * (PB + PM / 13.6)

VMSTD 5 --=ce-rmc e = 52.641
™™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW = 1.450
Percent Moisture in Stack Gas
100 * VMV
PMV = cemmememeee e = 2.681
VMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
MD = ——————————t = 0.9732
100

Average Molecular Weight of Dry Stack Gas
MWD = 0.44 * PCO2 + 0.32 * PO2 + 0.28 * (PN24PCO) = 28.836

Molecular Weight of Stack Gas
MW = MWD * MD +18 ® (1-MD) = 28.545

Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS ®™ SQRT(TS + 460)/(PS ®* MW) = 2152.6

Stack Gas Volumetric Flow at Standard Conditions, Dry
0.123 * VS * AS * PS * MD
QS & ~~-memmmm e s 1361.4
T8 + 460

Stack Gas Volumetric Flow at Stack Conditions
QS * (TS + 460)

QA &8 ——cmmmmmmm - z 1697.6
17.64 * PS * MD

Percent Isokinetic
1039 * (TS + 460) * VMSTD
PER] =& ————ccescmcurmcrmcmrcrmm e = 100.79
VS * TT * PS * MD * DN * DN




Lead Loading -- Probe, Cyclone, Filter, Impingers
{ At Standard Conditions )
CAN = 0.0154 * FMF / VMSTD = 0.468E-05

Lead Loading -- Probe, Cyclone, Filter, Impingers
{ At Stack Conditions )}
17.64 * CAN * PS * MD
CAT = =r-mmmmmmmemer = 0.375E-0S
TS + 460

Lead Lb/Hr -- Probe, Cyclone, Filter, Impingers
{ At Standard Conditions )
CAW = 0.00857 * CAN * G5 = 0.0001




TRAVERSE POINT LOCATION FOR CIRCULAR DucTs  APPADIA B

/
Plant o srysoni G»mms. "1 AuPA T
Date 7/:5_/&3 >3§"
Sampling location _Cv¥s *3 C@sf\ Shack & (538 L i
Inside of far wall to outside Permct & AC29- (21704 4 1
of nipple (X) 174" : a2t
Inside of near wall to outside of 248"
nipple (nipple length) (I) 5%
Stack 1.D. (X=Y) 2" : J
Nearest upstream disturbance 3.0 dd r/ \
Nearest downstream disturbance 20,7 dd
Calculated by PR3
SCHEMATIC OF SAMPLING LOCATION
1 2 3 o
TRAvERSE PRODUCT OF TRAVERSL POINT LOCATION
PONNT FRACTION COLUWNY 2 AND § NIPPLT FROW OUTLIDL OF MIPPLE
. BuvaCe Of STAR 1D TACK 1D 10 NEARLST 1 4 IKCHs LENGTH (um DF COLUPRS 4 4 3.
i 0.06"7 12 & 90"/ 5.5 @304
Pl o 150 12 3,000 5.9 B.500
3 0. 7%0 12 9. 000 55 /4, Soo
4 ».933 12 1119 5.5 leyofe




METHOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City J/gmg &nmms ﬁﬂﬁ Run Date ?Jg/ﬂﬂ

Sampling Location _ (1S %3 ( %f) Clock Time /-2/5~
Shack W 588 Form,+ & AC29 -l 704 ‘

Run Number _J Operator /AT - LM Amb. Temp., °F _&5

Bar. Press., in. Hg 29. 95~ Static Press., in. Hy0 _~O. 21

Stack Press., in. Hg 29 9. Static Press,, in. Hg — 0. 0349

Stack Dimension, in., - Diam, or side 1 /A2 O side 2 -

Pitot Tube (Cp) 0.9¢  Pitot Tube Leak Check <0.1 @ 27 in. H,0

Tield data
Velocity Cyclonic flow determination
Traverse head ° Angle (=)
point Position, (Apﬁ). Stack temp., 4p, at O whic?lyields
. ig. H,0 oF eferen a nu
number in 3 2 % 2 B Ar %e 2 ﬂ’
] Wy 228 | 034 [1:1] [ee ~003 1 ~0.04 2
Z 500 og3 129 /bf 7/:‘5 +0.0 g —o. ";5 2 %z
, £ 00 2 o, (2 0.0 o.0 F]
3 ;:,IQEL ;- 3 0%22_ /66 /274 0.00 +0.0) f7) 3

Average angle (=)* 1.5

® Average of (=) must be < 10 degrees to be acceptable. /

N u-" 6«'—[’\
NOMAGRAPH DATA

OBg 1.9 Ty U M 3% _ P /P, 0999 CLia _ D, (b

Zp 026 Tg '70 DN .29 DN, 8304 RefdpOz W 92

0.303 -
0.300 1
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METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION
stock B (588 Perm/t ¥ AC29 -121704

Prant Zoisoy Covtas, Tamt

Sample Type - Continuous

v

Oxygen Check 20.9% + 0.12 209 Fuel Type NA
Orsat Leak Check @ 4 min.:

Pipet Levels - Leakfree ?

Sample Location ([S#& [mﬁr\

7
Pump Leakfree @ 10" 7

/

Buret /¥4 - /49 = <0.2 ml ? 1

Run No. __{__ Sample Date 7/7/6% Ambient Temp. °F _Z_f_:_
Sampling Time (24 - hr clock) [2K7-/32¢ __ Analysis By ﬁg_/__
Tun 1 Z 3 1 Avg, .
Gas Actual] Net [2ctual] NetlActual[ Net Sf Mult. }l:)bleg.b n?cfle
C02 060 |oo] 0.0 {60] 00 |oo|loe] ]| 0.0
02 25 (205 209 |209] 209 g |angel 2| £.¢88
co 209 Joo] 209 loo) oo JA29]|0.6p | <28 0.600
N2 100 175,{200 |7%,120 {m/{75./00] 28| 22.74F%
. 22-%0 _ vk Total 28.53¢
Run No. rd Sample Date Y3/ Anbient Temp. °F _90
Sampling Time (24 - hr clock) /337 -/ %42~ Analysis By KL_
T ) =z I Avg.
Gas Tt L] et [Actus L] Tet[Actmai Wet| & |Milte| oI °ShAY acie
coz 0.0 {6090 lpolow {0.0]0.00] Jb|p 00
. % 209 |208]209 |29]209 hed|asgo]| R |6.657
co 209 |0.0] 20.9 |0.0]1209 oo |00 28] ©.90v
¥ 100 177.)] 100 |95 ,{ 190 |y, |79./0] 428 |22 .14
-'!E:!E"Mw Total 2 7.5 36
%CO
Run No. J Sample Date _ 7/3/8¢§ Asbient Temp. °F _QL_
Sampling Time (24 - hr clock) _/5/7-/20 Analysis By &_
Run 1 Z 3 Avg.
Gas Actual| Net [Actual] Net[Actual] Net }g Mult. llsbleib n:n p
02 0.0 (oo o0 loo|o.e looloco| | ¢.000
2 ey |a0a] 205 |94 | 204 Liog lacAio] R | £,499
co 209 [0.0] 254 |2-0)2e.9 |0.0| 0.00] 28} .60
R 100 [n9./] 200 |79.1] 200 }79.4} 74./0} 428 |22 s¢/p
s s S Total 24.83%
Cost: r-”-'—m - JA
Wood 4.000-1.120
Wood berk 1.003-1.130
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METHOD 12 SAMPLE RECOVERY AND INTEGRITY SHEET

. Plant :’;M Gmms, TAMMA Recovered By pﬂfj@ﬂ
Sample Location//s#2 (£As7) Recovery Date_47/i3/%%8
stack # (598 FPormit # AC29- 121704
Run Number / 7. 3
Sample Date 713/88 _ Ysfeg “75/88
Sample Box Number ' 4 5 ¢
Probe Number 4 IS o

MOISTURE DETERMINATION AND SAMPLE RECOVERY - IMPINGERS

Impingers Cont, Number G-/ &-2. L-3
Description of Water Clear Clear Clear
Liquid Level Marked — — —
Final Volume (wt.), ml RIS 0 2/9.0 ' RI.O
Initial Volume (wt.), ml 2c0.0 0.6 200.0
Net Volume (wt.), aml (g) 450 /G. [e.0
Silica Gel Cont. Number G -1 &2 -3
Silica Gel Z Spent 35 % 25T
Final Weight, g 215 8 216.8 2/6.%
Initial Weight, g 800 Fe0.0 20 .0
Net Weight, g /58 .8 /6-&
Total Moisture, g .8 250 325
. SAMPLE RECOVERY - FILTER

Filter Cont. Number - # -2 QK -3 O
Particulate Description % isib y
-~ -~ =

Filter Cont. Sealed

Probe Rinse Cont. Number G- b-2 L3
-

Liquid Level Marked __ o

SAMPLE WEIGHT CALCULATION

Run # Conc., mg/l x Vol., 1 - Blank, mg = Total mg Lead
1 o.104 x 0.250 - <o.g0 = ®. 01600
2 0.22% x 0.250 - <4000 = g,04700
3 0.24% x 0.250 - <0.010 = 0.,05200
BLANX CALCULATIONS
Conc., mg/l x Volume, 1 = Total mg
<e.050 x 0,100 = -:0.005'; Filter Blank
£0,050 x 0.100 =  <p.005 Fiiter Blank
<0.050 X 0.100 = <0.00% HNOB Blank
<0,010 Total Blank

LABORATORY CUSTODY

.‘ Received By: pk’)] {Dm_ Date Received;/%’l@i

Stored and Locked: _ 4/ Remarks:
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METHOD 12 ATOMIC ABSORPTION DATA

CVS #2 (East) Stack #158B Permit #AC29-121704

CALIBRATION DATA

Standard No. 1 = 0.250 mg/l Absorbance = 0.020
Standard No. 2 = 0.100 mg/l Absorbance = 0.009
Standard No. 3 = 0.050 mg/l Absorbance = 0.004
Standard No. 4 = 0.500 mg/l Absorbance = 0.037
Standard No. 5 = 1.000 mg/l Absorbance = 0.070
SAMPLE CONCENTRATION DATA

Mean Concentration Run No. 1 = 0.104 mng/l
Mean Concentration Run No. 2 ® 0.228 mg/l
Mean Concentration Run No. 3 = 0.248 mg/l
Mean Concentration Run No. 3 Spike = 0.464 mg/l
Mean Concentration Filter Blk. = <0.050 mg/l
Mean Concentration Filter Blk. = <0.050 mg/l
Mean Concentration 0.10N HNOa _ <0.050 mg/1
Analyzed by PRJ Date July 20, 1988

Remarke Run #3 spiked with 0.250 mg/1 for matrix check
Spiked recovery: 93.2%

EPA QC #386 used for calibration check: true = 0.250
obtained = 0.251

Calibration recovery: 100.4%

Precision check at the 0.125 mg/l conc. = 15.5% diff.
Precision check at the 1.250 mg/] conc. = 0.16% diff.
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STATEMENT OF .PROCESS WEIGHT

COMPANY NAME _Johnson Controls. Inc., Globe Battery Division
ADDRESS P, 0. Box 16068, Tampa, Florida 33687

SOURCE IDENTIFICATIONI CVS#2 (£ast) SHack® IS8 8 Rem$#ACH- (2l 704

SOURCE LOCATION 10215 North 30th Street, Tampa, Fiorida

oate_l07/s3/02 SAMPLING TIME:{ J2/5~ T0d_ /620
DATA ON OPERATING CYCLE TIME;
START OF OPERATION, TIME

END OF OPERATION, TIME

ELAPSED TIME $ hrs

IDLE TIME DURING CYCLE

DESJGN PROCESS RATING:

PROCESS WEIGHT RATE (INPUT): PRODUCT (OUTPUTY
TUAL P DU N g
MATERIAL . RATE ,
MATERIAL__ RATE
MATERIAL RATE
TOTAL PROCESS WEIGHT RATE: !
prooucT_Waste Collected RaTE_275" 1bs/B hrs

g ??rgify that the above statement is true to the best of my knowiedge an:
elief. :

Signature -

Title
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APPENDIX D

TEST PARTICIPANTS

Paul R. Jenkins, Jr. Vice-President
Environmental Testing, Inc.

Richard B. McCain Environmental Scilentist
. Environmental Testing, Inc.
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RULES AND REGULATIONS

have peroxide impunties that will cause
erroncously high sulfuric acid mist mess-
urements, a test for peroxides In isopeo-
panol has been included tn the method.

4. The gravimetric technique for mois-
ture content (rather than volumetric)
has been specified because a mixture of
isopropyl alcoho! and water will have a
volume less than the sum of the volumes
of its content.

5. A closer correspondence has been
made between similar parts of Methnds
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 defined tn § 80.2 of subpart
A, the "Administrator” includes any au-
thorized representative of the Adminis-
trator of the Environmental Protectlon
Agency. Authorized representatives are
EPA officials in EPA Regional Ofices or
State, local, and regional governmental
officials who have been delegated the re-
sponsibility of enforcing regulations un-
der 40 CFR 60. These officlals In consulta-
tion with other staff members familiar
with technical aspects of source testing
will render decisinns regarding acceopt-
able alternate tert procedures.

In arcordance wilh scotion 117 of the

~rt pukliration of these methods was
wreaed 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. 4¢(a) of Pub. L. No. 91-604, B4 Stat.
1683; sac. 4(n) of Pub. L. No, 01-804, 84 Biat.
1687. sec. 3 of Pub. L. No. 90-148, 8] Btat, 504
J42 U.S.C. 18578, 1B57c-D, 1BS7g(n) ] )

Wort —The Environmental Protection
Agency has determined that this docurnent
doea Dot contain & major proposal requiring
preparation of an Economic impact Analysia
under Executive Orders 11821 and 11949 ana
OMB Circular A-107.

Dated: Aurust 10, 1977.

DoucLas M. CosrLe,
Administrator.

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

ATTEANTE A= BRI EREE METHi

_ The relstenee methnds in this appendis are referrad 10
in § AR (Perioruaucs Testa) snd § 80,11 (Coniphsnea
With Hiandards and Murntenanea Heqiremanis, of 40
CEILPart v, sobpart A - tlanersd 'roviuons) Hpmcihe
usea ol these referrnes misthods ars deseribe) 1n tha
stanelanile of perfafinanes contaned to the subparia,
Leginmng with Bub [N

Within each sigpiiand nf performance, 8 amction tided
“Teat Methads and Procedurm’ 13 providad w (1)

identify the test misthods phrabla W the Wrility
subjest to e rospective arsndard s (2) dertify any
special et tinns o casditions 10 e followod when

Applung B nethodg W the p titm Mrility. fueh in.
sitheliona (lr atAnIpie, eatablish sainpiing Mles, vol-
UITes, OF IeMPeratures: are (o ha wnad aither :n sddition
10, 0f A8 & AibAtiN e for procsdiares 10 e raferenes mathod,
Rimilurty, for sourcen mithjsct to exuimion monltoring
FAUIZATHENLY, spacifie INSTF1CUANA DelIAINIRE LN ARY tine
of & ralatence mirthod are nrotrded sn [he sulbabl ne in
Appendix U,

lociiuton of methods tn this aphendit 18 not Intendnd
" A0 andorsaDianl OF deruAl 61 LhME BOLMSLILLY W0
ausoas m‘mwnuﬂnm‘ ol pardrmanns
Thae Matheds are petancally other
hawavar, apnheahillty shonld he esmfirmad hy aareful
and appronrinte evatimiion of Lha ronditosne prevalent
at mech sonipees

'The spproach killowed tn the rmulntion of Lthe Tet-
mrenes melhon inynivss maetficatem o aratpment,
proeedures, snd partarmunes. Lit ooneept, & performanes
ppee fentien APPECAch wotlld be preterabie 1n sk meihods
binchitse it mHows Lhe greatsat Acpibiliy W LHA URT.
D erar e, iwever, LRI BpRnime i i1 mpracuck! in most
vhaes  bwecRlse  perferinetes  apecifieatione eannol te
rutabhichid, Atost af the methods dese-nbed herrein,
Lhearelor 1nvelye Spesite scpibpanent speesfieations snd
penerares, and anly A few aethods o this appendia redy
e perfnee rr e

Mt ehianees mi the peforenes methinds abeuald nnt
! xanrily wilsct The walirtity of the resudia and it is
reonguired  thut allecrnative and equivnlent methnds
rorl Weebon Mes peavidecanthonty for the Administm-
tir tn ¢pucify of approes {1} squivalent methords, (2}
alternative methods, and (0) miner changea in tha
insthaelabigy of the relsrence methnds. 1t should be
cloarly understond that unlem sthrrwise Identified sil
wrirh methods and ghangea must hava prinr spnroaval of
the Administrawe. A nawner emnloying meh methodsor
di-vialinns [rom the reference mathodn without obtaming
nelee approwal doss an st Lhe riak of subssquent disap-
proval and relesting wth approverd mathods,

Within the rafarence methodn, esrtain selliinc -qnlv.-
mant or procedurss 87e recogrized &8 being scceplab
ot pnientially mguhh and are mpecitically rdentifed
in the methods. The itema identlifind 88 meerpiahle op-
tions may be ussd without approval hut mnat ba idents-
tied in tha test report. The potsutlelly approvable op-
tiong are citad aa “‘rubjael Lo Lha spprovel of the
Adininistrator’’ or as Yor sqolvslsnt.” Fueh potentslly
sppEnYable taehimntes of sllamMALIve MAY ba usnd al Lhe
Alseretinn af the owner withost prier spproval. Lowerar,
dewsited deseripions lor applying thasa polantislly
AT TalIe ehntenes ar sliermatives are not provided
W the referenes snahods, Also, the polantially approy.
WA Ll g wie N0l nacaarily scenniabils in sll spplics-
uant ‘lLusreinrs, an owner aisoting L0 us such po-
1annily appworable tachniques o siternatives is re-
sponsitsia for: {1} sawaring Chat the tachniquas ar
allamatives ars 1 Ifncl appliesble and are pt:rrlr
sinculed; (2) including & writtan deseriplion the
silarnativa naghod In Lthe test repart (the wmiilen
weLhod mnst be slaar and must bs capable of belng per-
formed without sdciiional Insirection, snd the degras
of detnil <himild be stmilar 10 the detsil sontained in ths
refarenes melhods); and (3) providing any rsiionsis or
rupporung dals oacessary to show tha validity of the
altarnstive In the paruculss appliestion. Failure
manst thew reqIrsmMents ¢an remit (n the Adminis-
urator's disapproral of the sliemanrs.

MEen 1 TaupeE asn VELoaty Tioav e 14 por
STATHINABRY BOUVWLES

o nerpie ana A ppticatainy

11 Princlple. To mid in tha represrpialice Nisasure.
meut of poliutant enuxunns andsor total volumetneBow
mate from s slallonary souros, & MeakUrin-nt vita where
1hn +Murnt stream e fowing in & Kknown direetion ia
welreled, and the cross-secizon of the «tack it diviisd inta
a numbar of sniel aress. A tEAverse puind 19 then located
withyn sach of Lhaes 2qual areas,

13 Applioability. This method s applicabils (o flow-
I RA BLPeAree (0 ducta, stacky, and Mitea, The method
cunnol b used when: (1) Gow 19 cvilonic o1 swirling (sse
Sectron 2.4), (2} & starck i3 smaller than aboul 000 metsr
U2 ing in diameter. or 0071 mE 114 M D an ermes-eec-
tonal aren. o (3) Lhe Memaurameit site I8 lass than (wo
wlack or disel diametars Jownsiream of leas than & ball
diametsr upstream from s fiow disturbence,

The recpuazrmests of tus method munt he considersd
Pefars o Don of anew Icility fron wiieh emissions
will b ineagurnd; Bilure to do b may raquire subseguant
sltarstions tn the siark or déviation from Lhe atandard
pnesdure. (ame invoining varianiy are subjert to ap-
praval he the Admepmtrator, '3 FEnviranmental
brrateciion Agenos.

2. Preeedure

2.1 Aelmrbon of Masurenientl e, Sampbny of
Yo |1y Magaureinanl u performad st 8 Gls locsied at
Irmat e1ght stack of duct dismelers downitreans and (weo
dameiars DreUueam fom any flow dinlurbanos such o
& bend, AL pmarvon, oF AnLrection 10 the stack, or from s
sl fame, [ nenssary, sn alternative location may
he srinciad, st & poaition et least (wo stack or duct di-
aneters downstream and a half dlametar upstream from
any flow disturbanes, For & reclangular crose ssction,
an squivalent dismetet (1,) shall be calculated from the
following equation, to determine the upstream ahd
daw nerrenans diRiAnres:

2LW

Do w
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Dated: Seplember 22, 1983,

William D. Ruckelshaus,

amended by revising Method 1 as
follows:

Adminjstrator. - . .
] 1. By revising Figure 1-1 and Figure 1~
PART 60—{AMENDED} 2 a3 shown: _
Appendix A of 40 CFR Part 60 ia
- ., e
DUCT DIAMETERS UPSTREAM FAOM FLOW DISTURBANCE [DISTANCE A}
sn“ 10 . L E S ‘2.0 25
I i I T | i i
® HIGHER NUMBER 15 FOR i---;msmnmmce
® o RECTANGULAR STACKS OR DUCTS I
z . { | Lieasurement) —
o k= snE
i
S
3 L [ 1
= u or 25" l X
5 2 . kmswmn.-c:
- S|
al
5 30 p— . —
2 16 sTACK DIAMETER > 0.61m (24 inl
3 12
=
Z 1w : - l + —
H * FROW POINT OF ANY TYPE OF - Bons
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)
"STACK DIAMETER = 0.30 TO 0.5 m (12-24 in)
o ! i } l i ] ]
2 3 4 & [ 7 : [} 0
DUCT DIAMETERS DOWNSTAEAM FROM FLOW DISTURBANCE (DISTANCE @)
Figure 1-1. Minimum number of traverse points for particulate traversss
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
o5 10 15 2.0 2s
= T 7 T T T ] !
® HIGHER NUMSER IS FOR 7 |
—(DISTURBANCE
RECTANGULAR SYACKS OR DUCTS T URBANCE,
""‘ 40 p— ‘ A -
= - MEASUREMENT
3 . -f T SITE
LY
£ l
o .
b B
g =
- STURBANCE
oI
& S
=
E ol -
2 16 STACK DIAMETER > 0.61 m (24 ind
;:-'-:, ] 1 1z _
£ 1wf—- l E org*
E
STACK DIAMETER « 0.36 TO 0.61 m (12.24 in)
¢ i ! ] | | 1 ]
2 3 ] 5 . ? ] L] 1w

OUCTY DIAMETERS DOWNSTREAM FROM Fl:OW DISTURBANCE (DISTANCE B)

. Figure 1-2. Minimum number of traverse paints for velocity inonparticulate) traversas.

2 By adding Citations 7 through 12 to
Section 3 {Bibliography) as follows:

Appendix A—Relerence Methods
-

Method 1. Sample and Velocity Traverses for
Swationary Sources

L] L - L] .

a. . "9

7. Hanson, HA_. R.]. Devini, |.¥. Morgan,
and A.A. lversen. Particulate Sampling
Strategies for Large Power Plants Including
Nonuniform Flow. U.S. Environmental
Protection Agency. Research Triangle Park,
N.C. Publication No. EPA-600/2-76~170. june
1978, 350 p.

8. Brooks, EF., and R.L. Williams. Flow and
Gas Sampling Manual. U.S. Environmenial
Protection Agency. Research Triangle Park.
N.C. Publicatior No. EPA-600/2-76-203. July
1976. 93 p.

9. Entropy Environmentalists, Inc. Traverae
Point Study. EPA Centract No. 68-02-3172.
june 1977. 18 p. \

10. Brown, J. and K. Yu. Test Report:
Particulate Sampling Strategy in Circular
Ducts. Emission Measurement Branch.
Emission Standards and Engineering
Divisiop. U.5. Environmentai Protection
Agency. Research Triangie Park. N.C. 27711,
July 3i. 1980, 12 p. :

11. Hawksley. P.G.W.. 8. Radzioch. and J.H.
Blackett. Measurement of Solids in Five
Cases. Leatherhead, England. The Pritish
Coal Utilisation Research Associetion, 1961.
p. 125-133.

12. Knapp, KT. The Number of Sampling
Points Needed {cr Representative Source
Sampling. In: Proceedings of the Fourth
Nationa! Conference on Energy end the
Environment Theodare, L.. et al. {ed.).
Dayten. Dayton Section of the American
Institute of Chemical Engincers. Ociober 3-7,
1876. p. 563-504,

(Secs. 111, 114, end 301{2) of the Clean Air
Act, as amended {42 U.5.C. 7411, 7414, and
76na)l}

[FR Doc. £3-28377 Filed p-29-81: 8:45 am) -
BILUNG CODE 8560-60-41
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DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

8 8 5

MINIMUM NUMBER OF TRAVERSE POINTS
)
©

o
N

1.0 1.5 2.0 25
I 1 | |
Ti-—;DISTURBANCE
A -
i _MEASUREMENT
-I B -|v-" S'TE
B ' .
l LDISTUFIBANCE
* FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.}
] | 1 | L | :
3 4 5 [ 7 8 9 10

*
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

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

FEDERAL REGISTER,

whers L=length and # o widih,

22 Detsrmining the Number of Traverse Points.

221 Particulsls Traverses, Whan the eight- and
| wo-disteier criterion fan bemat, Lhe minbmitn number
of traversa polnts shall ba: (1) Lwelva, for circnlar or
reactanmilar stacks wih dimmaters {or equivalent di-
AMaters) greater than (LA1 melar (4 in); (2) #ight, lor
cirrular stacks with dinmeters hetween 0.30 and N.AL
meter {12-34 1n.); 1) mine, lor recianguinr stacks with
rauivalent diamaters hetwesn 0,30 and 0.4 meter (12-24
imn . -

Wihen the right- AnAd 1wn<linineier rriterlon eannnt be
met, the tniimmum numiber ol 1raverse poind e iy deter-
nnned fram Fupurs 1-1. Heofora refarring to 1ha (gure,
however, detrrnune the disiancss from the chown meas-
wremaent <ile W the nearest upstream snd downalream
disturbanres, sud divide each disiance by the sleck
dinmeter ar squivalent diametar, to dsteruna the
dretgnce in Lerma of tha nintsar of duct diamaters, Then,
deterinine fron Eigure 1-1 ths mimmum numbar of
1imerrws poiats that correeponds: (1) W the sumber of
duct dismeisrs upsiream: snd (2) 10 the number ol
dismetors downsiream. Brelect the higher of the iwao
muimimnm number of LreYerss points, or & greater valus,
#0 that for cireular stacks the nnrnbar (8 & nititiple nf 4,
and ‘ur rectangulsr Mneky, the numher is one of those
shownn Table L-1.

Tanae [-1. Cranssertional laveat tor rnctangulnr alucka

Ma-

trr

lay-

Nuraler of tracaree Pevnila ord

R L 5]
v 413
ixd
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DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

05 1.0 1.5 2.0
] | - ] -] | I

DISTURBANCE

MEASUREMENT

¥
i
tE - SITE
|
|
4

kDISTURBANCE

| | 1 1 | 1 |
2 3 4 5 6 7 8 9

DUCT DIAMETERS DOWNS-TR EAM FROM FLOW DISTURBANCE {DISTANCE R}

Figure 1-2. Minimum number of traverse points for velocity (nonparticulate) traverses.

2.2.2 Velority (Non-Particulats) Traverses, When
welocily or volumetric iow rats 1s 10 be determined (but
not paruculsis mattar), the same procadure as thet for
periiculate traverses (Jaction 2.2.1) 1 tollowsd, sxocept
that Flgurs 1-2 may be used insread of Figurs 1-1.

. 2. ‘ross-Sectional Layout and Locotion of Traverse
ninta,

231 Clrenlar Suacks, Locate the raverse points on
two perpendicular diameters sdeording o Tahls -2 and
tha example shown in Figure 1-3. Any equailon {for
exainples, see Citations Zand 3 in tha Bibliography) that
#1969 the same values &s thiose in Tahle 1-2 may be ul
in leu of Tanle 1-2,

For particuiate traverscs, one nf the dismeters must ha
i pslane conlaining the dreateal cxpectad coneeniTalion
YRUIANON, oK. AlLAr bends, one diameter ahall be i1 Ltha
fiane of the bend, This erquirement becomes laas eritical
us 10 distance from the disturbance ineresscs; therefore,
other diameter locations may be used, suhject W appre
ol the Ardministrelor,

Inadekition, fur siacks having diameters greater than
0.81 m (24 in.) no traverse points shell be located within
S ceninoeters (1.00 19} of the stack walls; and {or stack
disnseters eequsl tn ot [ean Lhisn 0.81 m (24in.), no traverse
po:ntashall be loeated within L3 em {0.50 in.) of tha stack
walls. To mceel theso critvtia, observe the procedurse
given below,

2.3.1.1 Heacka With NDiameters Greater Than 0.6l m
(24 1n.). When any of the (raverse poinis a3 loestrd in
Hertion 201 fmll witlun 2.8/ (1.003n.) of the stark walls,
relocate thenaaway fram the vtack walls to: (1) s distance
of 2.5 em (L. in); ar (2 a distanes snual to tha pottls
inside diameler, winchswer 13 Inrgar, Thess relocated
traverwe noinls inn rach end of 4 diameter) shadl be the
Saldjusted’ 1Merrse points.

Whenever twn sirersnve lraveree paints are sombined
tn form R single aidjustad traverss pamnt, treat the ad-
justed poing as Lwo separaie traverse pointy, both in the
sinpling (o velnelty measurementy progedcre, and in
teenrdingd 1he datn.

FEDERAL REGISTER, VOL 42, NO. 140—THURSDAY, AUGUST 14, 1977
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Figure 1.3. Example showing circular stack cross section divided into
12 equal araas, with location of traverse points indicated.

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

Traverse
potnt
"::b:r‘ ' tiumber of traverse points on a diameter .
diameter| 2 | 4 |6 [ 8 [0 fi2 [1afie 8] 20}z |
1 14.6| 6.7] a.4f 3.2| 2.6] 2} v.8} Y| 1.4 13 1]
2 a5.4] 25.0]14.6|10.5| 8.2] 6.7 5.7| a.9] 44| 3.9f 3.5] 3.2
3 75.0{29.6[19.4| 106 11.8) 9.9 B.5; 7.1 67| 6.0 5.5
4 93.3| 70,4 32.3 22.6} 17.7 |14.6 |12.5110.9| 9.7]| 8.7} 7.9
5 gs.4| 67.7|34.2) 25.0 |20.0 |16.9] 4.6 | 12.9 | 11.6 [10.5
6 95.6 | 80.6|65.80 35.6 |26.9 |z2 0| 18.8]16.5 | 14,6 }123.2
7 89.5177.0] 64,4 |26.6 {28.2{ 23.6|20.4 {18.0 [156.1
8 96.8|85.4[ 75.0 j63.4 137.6} 29.6] 25.0|21.8 {19.4
9 fn.efe2.3r3.0|s2.5{38.2)30.626.2123.0
10 97.4|88.2179.9 71,7 618 |38 [30.5 2.2
n 93.3(es.a |2e.0| 104} 61.2 (39,3323
12l 97.9 [90.1 [£3.1|76.4]69.4}60.7 139.8
13 94.3 |87.5{81.2[75.0]68.5 {60.2
14 98.2 |9v.5 | 65.4|79.6|73.8 |67.7
15 ! 95:1 | 89.1(93.5]|78.2 [72.8 -
16 98.4{92.5|87.182.0(77.0
17 $5.6 ] 90.3|85.4 |80.6
18 98.6]93.1|83.4 |89
19 9.7 | 9v.3 |B6.8
20, 53,7194 65 1a9 §
21 9.5 1971
22 98.3 |94.5
i ' 96.8
24 94.9

22.1.2 Btacks With Diameters Enual to or Lasa Than
BALtn (2440 Fuollow l.l|- o mbiire 10 Saction 2341,
poung only thai sy “adpeted” pointy shoeld be
reiocatet away from the st b walls 10 11y & disianes of
1.3¢em A0 i b, ar (23 & disLAner squal W0 Lhe nozzle
tnaide diprnstar, whicheees 10 IArger

212 Haangniar Sty Deisrmans the nmimbar
of Lravaras ke &8 etplainnd In Bectrane 211 aned 22 nt
this method From Tahle 1-1, detarmina Lthe gnd con-
fimiratinn  Divids the sark crota-saclinn Inln &y isny
squal rectangular elemental srefs &s traveris poitity,

MDERAL REGISTER,

and then Incale A traverss point st the cantrald of each
enual erca aoording Lo Lhe example in Flgoers t-4

‘I'ha tlumtion af Lraverss poiild beling i chise 0 Lhe
sk wallt 18 nol eapm W mrise ilh ractaGglnr
stackr 11 this prahisn shanid svar arse, he Adininy
ruLnr must e cenniacted for tesolubion of the mstier

P verleniinn of Ahssoeaaf Cpelanpe Flaw In most
alslien i aFy sources, the chirection of stack ges llow 13
aventindly  paraliet ta Lthe stk wells Iinweswnar,
eyctnal oo mmy ax:l (1L &fter aneh desiers g velaeg
and wneruad daimisters folluwing veatur) seriabbers, or
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which induce swirling: in thess

1 the pr MJcloMe flow at
the mmpling iocation mun. be deurml The inllowing
uﬂamquﬂ wre ecaplabis for thiy datermination.

1) In rachs having ln.n;omlal inlsta or other durt ron-
Agoretions W

T —I’ |
° : e | o© | o
I | |
-~ — == +— —
o : Q ! -] . o
X | |
e e e —
I ! |
o | o | o o
|
| |
" L !

Fiqure 1 4, Example showing rectangular steck crou
section ivided into 12 equal areas, with 8 traverse
pont at centrowd ot cach area.

TLaswel mnd 2ern che mononisier, Conmvel A IF"
pite tzeee 10 the asannmeter Pesition the 7 vna 3 piiot
tulw st sach Lraverse pong, @i serexston, 0 Lhay tha
planes of 1he Lare apeanags o The ool 1i1hs wre porpendee-
winr 1o the ek crissrws otinl plans: whan tha Ty
pilat tube s th psivon, 1t 18 at "0° refarenes’ N
the differentinl prassire (Apr rauding sl rach (FRvrrse
pounid. U a null cearal pliot reading 13 ohiuned ac 07
rRfrrencA AL A FIVEN UTRT-CSe MUNT, AN ARCCAPLBDle tuw
enrdiin o1 ists st that paent, [f1he pitoyr rescding 18 not
zren al O rafrrence, rolale the pit tube (1 L0 = '0° yaw
angle!, iwlanuld renchingisabtaned, ¢ arefully deiermina
anid] reeard the value ol Lha rotalinn snels (e 10 (ha
peares] degrea, ATSe 108 Al Techigue s been apphed
B pach LTavrse print, ealrnlate 1he averaga of the sben.
e galiea nl a, w8iFn o valites of 0% 1o Lhosa points o
whuch o 0ERpIOnN W s fompaderedd, ot oelizds thesa 1o 1he
nverall averica, {1 wha average vaiun nl o i3 greater thon
10°, 1vmoveradl lew cond i ian an The 30K 8 unecenrtalie
anid abieraniivs methoslobogy, suh’mt Lo the sppraest of
the Abian s rator, must be usad 1o perform oorurats

Safnbde BI Ve ILy 1Taver s,

3. fimdingraphy
1 Datarmining 1Hist Concantentinn in 8 e Steeam,

ASME  Prerformisnce Test Codo Noo 2T New York.
e !

o levarkin, Howard, st al Air Polliuion Qdorea
Tasiling Mannal. Ar Follunon Central Lastoiee, Los

Angeis, A Novamber  1wid

A0 Methoils lor Distermination of Vaelecity, Voluma,
D=t and AMpag Cantent of Cases. Western [ recipriatinn
1aviwun of Joy Munulectunng Co. Los Angeles, UA,
Ballerin Wi 50, 1A,

4 Scandard Mathnd lor Rampling Suacks for 'nnicniste
Mutiar. In: 1971 Honk of A>T Alanderds bart &,
AT Deslenatlnn D=2028=71. PPhiadsiplan, 1's. LT

S.Atanson, Mo A, eral. Particulswe Sampiing Stralaglet
for largs I'nwer "lants Inetnding Nomnaforin Fiow,
USEPA, DRD, KRRT., Kewesreh Triangle "ark, N7,
F.I'A-8N2-18-1. June 1478,

6. Futropy Fnvlronmentalicty, tne. Datarminsnion of
the Oprimum Number of Samphing Point: A Anairae
of stetnad 1 Critenia. Environtnensal Hrotsctinn Agency.
He.rarch Triangle Hark, N.C. EFA (Contract No, 88 A=
3172, ‘ank T
METann 2—DETERMINATION. AP STarm flas VILOTTY

ANDMALUMETRIC FTow Rate (Tyre 5 Furor Trrery

1. Frineiple and 4 nplicadlity

1L Pringiple. The avernge 8hs volieily in A enck s
drtrrined fram the ga- detc ity AN frone measrrmeng
aiLthe avernga vebiety nend with a1y (e = 2~ fatochebn
4D FPUR e 1A e [Tl tbe
eaty T
EOE WL AW STCR
thvate un
were v apniliabtde B MIERSIIIATALL S1Tey
h ful\ el e entenpy ol SMethad 1, Section .,
et bl @RI L D e B brert e [T
v swtling Cremins mertien DA al Verhnd

- ue ar swarhine liow cone-
cals onlternmnve

foorhaed Al al fe dap
veloae g ala Fus cfsom aoad
RN

TR
1 wiirw s haw ta g
dditrone, When wpmcceptable pasdition:
llll'ul wihitpes, sahjeet 1o e apnroval f the A 1|1 LI ETL TN

R Fnvironmentul Prasecnion ACeacy  miusl e um-
ploved ta make weenrwle lnw rale deterninations:
e plas af such sllernanve procedures are: (1 1ol
Straiglit g vAnes Cbois ealcutaie The (6ta) eolismetng
Now rate soichmetnealbv, pr £ 4o e 1o snnthser
DU ARSWEF ML Sile L wihich Lhe Mow 14 seLeptrile,

2 Apraraius

Qpreafications for the anparatus Ars prven helnw Any
other apperatus chnl nas toeeg deponsceated (saljeey to
sppraval of the Adnnn, 1rater) |s he capable of merung
e speciligwiions will be eotisidered acceptiabilo
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4. Oulibration,
41 Type § Pitot Tube, Befors It Initial uss, ciurn
:‘.’?....."""".‘:'m R e o o 15 taoe
-

dw writhl rbm ustratad (n e
=I Tha ;ﬂ shall not be weed i 1t ::E ts

mast tham alignment specificatiens.
Abwr the s opening slignment, meastirs
mmﬂodﬂ-dlmmdm of the pitot tube;

RAES AND REGULATIONS

be req

the bassline ceufficient value (e Bectiocn
If Dy #,, and Py are cutadds the i
elntg-:‘?'muu be callbrated as sutlined (n 4.1.2 through
4.1.1 Trpe 8 Pitot Tube Assmbiles. During sample
and velocliy travernts, the Waciated Typs 8 pliot tube b
nol alweys oeed: in meny iostanoes. the fn.nt tubs la
usad In combinstlon with other sortros-eam pliing compoa-
ants ll.hermmau‘?le. mmpling Pmbo. noesle) es part of
on “sammbly * The pressnne of olher mmpling compo-
nanta éan someatimes sffnct the walus of the Type

B pitot tube coeficient (Cltalon $ In Bactlon 8): th
an apvigned (of stherwise known) baseline cosficient

}o

TYPESMTOT TUSE

SAMPLING NOZZLE

balow, and prior to callbretion, the vals of the inter-
enmponent ings (pliot-nogzils, pitoLthrrmocooptes
pitot-probe thi shall bs measired and .

Nore.—-Do ool use any Typs 8 pitot tubs sssembly
which 1» that the Impast

4.1.7 Calibration Betup. Tf the 8 pitol tabs (s to
be calibrated, one lag of the tabs ba parmanently
marked A, and the othar, §. Calibration shall bs done in
Lﬂw system baving the following wasential destgn

tured;

" R 2190 cm (3/4in) FOR Dy = 1.3 em {1/2in)

A. BOTTOM VIEW; SHOWING MINIMUM PITOT-NOZZLE SEPARATION.

SAMPLING
NOZZLE

TYPES

MTOT TUBE

STATIC PRESSURE.
OPENING PLANE

WPACY PRESSURE

Vi

NOZILE ENTRY

PLANE

AN

8. SIDE VIEW. TO PREVENT PITOT TUBE
FROM INTERFERING WITH GAS FLOW
STREAMLINES APPROACHING THE
NOZZLE, THE IMPACT PRESSURE
OPENING PLAME OF THE PITOT TUBE

SHALL BE

EVEN WITH OR ABOVE THE

NOZZLE ENTRY PLANE.

F'iguro 2-6. Proper pitot tube - sampling nozzle configuration to prevent
serodynamic interference; buttonhook - type nozzle; centers of nozzie
and pitot opening aligned; Dy between 0.48 and 0.95 cm (3/16 and

3/8in.).

FEDERAL REGISTER, VOL. 42, NO. 140-—THURSDAY, AUGUST 18, 1977




watilom

— : 25198 cm (3/4 ind

‘RUALES AND RRGULATIONS

THERMOCOUMLE

2>
@ inl

e |

Il

{3in}
THEAMOCOUPLE
il s 4 adl
6 ] TYPES MTOT TURE

TYPESMITOT Tlll_l

._._.@

——0

Figure 2.7 Proper thermacouple placement to prevent interference;
D¢ between 0.48 and 0.95 cm (3/16 and 3/8 in.).

TYPE SPITOT TUBE

ALY
SAMPLE PROBE
: |

~t— Y 2>7.62em (3in)

——.‘

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.}.

41.21 Thae flowing gas strearm miut bhe ronfinad o s
duct of definits cromi-sactional ares, aithar carcyler or
rec Lar. For circuisr crosgsactions, Lhs munupum
duct diameter shall be 3.5 cm (12 in.): for ractan
rrom-sections, the width (sborter 3ide) aball be at
254 cm (100n.).

4122 The croas-sactional area of the callbratlon duet
miut be over & dist of 10 of mors duet
dinmeters, Fora ular cross-section, use an squive-
Ilrnt diame#ter, calrulsted from the following rnuation,
todetrrmine the ninnber of duct diamelers:

2LW
D-—2-
L+ W)
Foaprtion 21
where:
Bya Fauivalinl diociar
Io=lengih
W=Widib

“To encura tha precance of ~lai:de, fnlly deveioped fow
matierns at the calibrauion sile, or “'last seeiion,'” the
sibe Mkt be lorated al Irast #1ght dismewers Jownirsam
snd (w0 digmeters upstrears ftom the posfsst disture-
BNCEL,

Nnre. —Tha right. and two-didinctar sriteria afe not
ahsoluto; athar test secLion [ncanions may Lo used (=uis
Ject tn approvel of tha Adminisieater), proevided that the
flow a1 tha teal 8it8 15 suable and demonsirabiy parsllel
to the duct azis,

4.1.23 The finw systam shall have the capacity to
‘taie B Inst-eeclinn velocily arnund 915 memn (3,000

HDERAL REGISTER, VOL 42, NO.

fiymiin). Tlas eslocity must Le ennstant with ine W
?unnu- steady flow during ealibrmaion. Noks that

yi= B pitol tubs costficienin ubisined by ringle-veiogity
ealihration at #15 mfmin (3000 ft/min) wil) generally be
valid to within 23 pwreent for the measuremment of
weloeitiey sbove 06 m/min (1,000 TUmit) and to within
8 to 6 percent for the measursment of velocilisa be-
tween IRQ and 308 m/min (600 snd 1,000 ft/rman). i &
mou’J\eru correlulion between Oy sbpd velocity ia
desirsd, 1he flow sy<tem shall have The capacity
genarnias al isast four dixtinat, eI VATIADL Teat-aection
valocitiat covanmg tha veloclly range from 1K) ta |.525
mamin (SUC 1o 3,000 fi/ming, snd calibration data shell
ha aAksn Al regular velocity iDtervyals over Lthu ramge
(sae C1taniong @ and 14 1n Baetion & lor detadly).

4.1.24 Two sntlry ports, ons each lor the standard
and Type H pitot tubes, abalt be cus 1o Lhe Last section;
the standard pita entry port shall be Joeatsd slightly
downstream of the Type 3 porl, %0 that the standard
snd Type H mpact openingy will lie 1n Lhe same cross-
wctional plana dunng catibmtion. To facilitate shign-
ment of Lhe priot tiihes during calibranon, iu s sd visable
Vst the 1edl wvlion e cnnatrucied of plesigins or somw
olhet Lrunsparant material

413 Cahbratina P'rocsdsyire Nota that this procedure
13 & ganaral ana and st not ba el without test
refarnng Lo the apectR] cansideratinns prossuted m Sece
ton 4048, Notr nlae 1ha1 1hie proeediirs spphies only to
nnglis-velocity enlihration. 'To abisin ealibratlon data
for the A ancd 1) sules of the Type ¥ ol lube, procend
ns follows:

4.1.3.1 Make cure that ths manometst I3 properly
fllled and 1hat the el s fres trom contamination and ts of
ihs proper denvity. Inspeet and leab checd sl priion inea;
TADRIC 0r [A) ' f of e ALY

4,123 Lavel and sero tha munoinelsr. Tusn on tha
o and alow the Bow Lo siabllize. Heal Lbe Type S entry
.

po

4.L33 Eowmre that the manometar is level and raroed.
Position the standard pitot tube at Lhe calibrauon peit
{dstermined aa outlined Ln Betton 4,1.5.1), and align the
tube so that its tip is polotad diesctly into the Now. Par-
tioular ears should be takan 1o abigrung the tube Lo svoid
yaw snd pilch snkies. Make sure Lhat Lhe enlty poit
surrounding the Lube 18 nroperly saled,

A Read Apue and record ius value in & data table
Himilar {6 the ons shown o Fygurs 2-0. Removs the
standard piiot tube trom the duci snd disvronnect it frun
the manotraler. Beal Lhe standard eatry port,

4.1.3.5 Connect tha Type 8 julot tuhe 10 the mangin-
etar. Upen Lhe Type 4 entry pact. Cheack the manani-
eter level and tero. Insert and ahgn Lthe Typs 3 pitot tuhe
80 thal ILs A Side IMDACL openIng 18 6L Lbe sams point s
wia Lhe standard pitot Lube nod 18 pownted dizectly itic
the Ilow. Make surs Lhat L eutry porl sirrounding the
tube i3 progarl maied.

1.1.34 apy and enter its valize in the dats table.
Remoywe the Tepe 8 pitot tobe (roru the ducl snd dize
connect 1L from Lhe 1nanameter.

+.1.1.7  Kepesit Mepa 4.1.3.3 through 4.1.3.8 above until
thrae parrs nf Ap readings have bwen oblained.

4 L38 Repaat atapa 4,1.0 3 through 4.1.3.7 sbove for
tha B «ule ol the Type 3 pitot tube.

4.1.2.5 l'erformo calenlatous, as deseribed In Seetion
4.1.4 balow.

+.1.4 Caleolationa.

4.1.4.1 For sach of the xix pairs of Ap readings (l.e.,
three from side A and thres Lrom mids H) obisined in
Esctinn 4.1.3 shove, caleulste the value of the Typs §
petsl fula costlicient as foiluw <
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41768 RULES AND REGULATIONS
PITOT TUSE IDENTIFICATION NUMBER: DATE:
CALIBRATED BY! )

»a" SIDE CALIBRATION
‘A Ay
emHzd | emW30 DEVIATION
RUN NO. {in. H20) {in. H20) Eoto) | Cotal - Cplal
1
2
2 .
Cp (SIDE A}
“8" SIDE CALIBRATION
Apnd Lmy ,
cm W20 tm Ha0 DEVIATION
RUNNG, {in, H20) {in. H20) Cptst | Cpin)-Cpim)
3 -
2
|
€ (SIDE B}
3 -
= ot -EptaoR B
AVERAGE DEVIATION = g(AORB) « ~a— MUST BE <0.01

| & tsioe A)-E, ta10€ ) |4—MusT 8 <001

Figure 2-9. Pitat tube calibration data.

CMO! = C-(ndl

Ap )

Equation 2-2

where! .
Cytr)=Type B pllot tube coslclent
GCotmi) =Btandard pitot tube cosfficignt. use 0.90 if the
oos(ficiont s unknown and the tube Is designed  values,

+

sceoeding 4o the crileris of Bactions 3.7.1 to
2.7.5 of this method.
APuy=Velocity bead messured by the standard pitot
tube, ca HeO (in. HyO)
4ap,=Valocity head measured by ths Type 8 pitot
tube, em HyO (in. 1,0)
4143 Calmiats C, (side 4), the mean A-4ide conl
ficient, snd &, (dda B), the mesn Dids eosMrient:
¢alculste the differsnce belwesn thess two avernge

4.1.43 Calenlats the Asvistion of sach of tha Lhres A-
side values of Cyra) from s (side A ), and the deviation of
sach B-alde value of C,(y) [rom C, (side B). Use the k-
lowing equation: .

Devialion = Cpop— Co(A or B)
ILquation 2-1

41449 Caleislale #, tha average daviation fram the
mean, fot hoth tha A aid U sides of 1he pitot Lube. Use
she following eqnttivn;

3 -
%: Coa= Cpl A or 1))

3
Equation 2-4

€145 Useahe Type B pitof tubeonly if Lthe values of
e (udd A) and o (yida 1) are fesa than or enual to 0.0
and it tha ahsolute vulus of the differences Letween C,
(A and i’y [H) i 0.00 or less,

¢.1.5 Bpreisl considerations,

4.1.5.1 Felection of calibration point.

4.1.5.1.1 When an (solated Type B pitot tulie s enh-
brated, selrct & calileation point st or 1isar 1he fenier of
tha durt, and follow W proceidares cutlined lu Beclions
4.1.3 and 4.1.4 above. The Type 8 pitnt corilicienis s

abtained, La., Cy (side A} and 7y (sida B). will be valid,
to Innf 88 either: (1) the isolsted pitot tube 15 used; or
{2} Lhe 1winT Lihe it used wilh other componenis (nostls,
Lheriaacauple, sampis produ) in an sETAnErFmenL Liat iy
frea irom setndynunie interforenee «fects {sco Figures
2-0 Larough 2-8).

41502 For Type B pitot tule.-tharmiocoupls enm.
binanens (withoul sampla prohe), select 8 ibiration
joint At of near tha cantar of the duct, snd folluw the

racedUrey outlined in Bections 4.1.3 snd 4.1.4 ghove,

e eorflicients 30 ohiained will be vatid 30 long as the
pitot Libe-tharmocouple combination is used by itself
or with other componsuta in n intetferenee-free SITANg
meni (Fignres 2-8 snd 2-8),

41,511 Far sssemhliry with sample probes, the
ralibration point should L locsied sl oF near Lhe cenier
ol Lha Buct; howewer, inserlion of & probe shenth into s
small duct mey calse significant cross-sectional e
hinckage an't visid Incorreet coefficient valites (Citation 9
m dection 83, Therelors, to minimise the blnckage e Meet,
the calihration paint miay he & lew inches off-conter (1
Recessary. The setusl biockags sfiect will ba naglig))is
when the theoratical hlockags, as determined by »

rojecird-arss model of the probs sheath, |8 2 percent or
exs of the duel croan-sectional ares for amsemnblies without
sxtarnsd Aheaths (Figure 2-J0ak and 3 pereent of less for
agactblics wilh axiernul sheaths (Figure 2-10b:.

4.1.53 For thnse prohs amembling in which piint
tube-noscis interlerancn in & factor (i.e.. thons in whirh
the pitot-notzwl separation distance [aila to meet the
’ mau.mn‘1 d:uunnut: in I-‘lru‘rnoiz-o.h.}:.m wm of

ets) dependa upon the ameun tWean
the tubs and noxele, and thersiore is a function of nossle
Uz, In these instances, ssparate calibestions shall be
Pu-bmcdmlh-chotm y tsed noasle sizes
0 placs. Note that the single-valoeity calibration tech.
ninue i acoeptabls (or this purpose, sven though the
Inrger rostie’sises (>0.838 cm or 1§ In.} are not erdinasil
used far isokinetic smmpling st velocities around 61
m/tmin (3,000 ttymin), which is the calibration velacity;
note alsv Lhatl it is net 10 draw an [sokinetio
sample quring calibration (sec Cltation tvin Sectjon 6).

4.1.5.3 For a probe assembiy constructed smich that
Itapitat 1uhe is always used tn 1he same oricntation, only
ann side of the pitol tube niecd he ealibratel (the sids
which will face the flow). The pitot Lihe ronst 2151 mest
the alignment apacifications of Figure 2-2 or 2-3, however,
snd must have nn average deviation {¢) value of 0.01 or
133 (sec Scvtion 4.1.4.41,

ef-ide A ur D)=
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RULSE AND REGULATIONS

ESTIMATED IxW
SHEATH - x|
BLOCKAGE | DUCT AREA

(%)

EXTERNAL !

SHEATH

Figure 2-10. Projected-area models for typical pitot tube assemblies.

4.1.8 Fleld Use and Recalibration.

4.18.1 Field Use.

414811 When & Type B pHot tuba (Isolated tuhe or
assambly ) Is used In the fald, lhca?propﬂll.e cosfMicient
valus (whether assigned or abtained by calibration } shall
be used to parform velocity ealculations. For calibrated
T 8 pitot tubes, tha A side coaflicient shall be used
whan the A side of the tube tacen the itow, and ths B side
eoefBeient shall be used when the B side faces the flow;
alternatively, the arithmetic averags of the A and B side
coeflicient valiies may be used, irreapective of which side
Incen the flow,

4.1.8.1.2 When & probe sasembly is rised to sample a
gmall duct (12 to 38 in. in diameter), the probe shrath
pometimes blocks & significant part of the duct cross-
section, causing 8 reduction in the cifective value of

Toier. Conalt Citatlon 8 in Bartlon 6 for details. Con-
wentionsl pitot-sampling probe assemblisa ara not
recommended for use in ducta having inside diamrters
smsllar than 12 inchen {Citation 16 in Bection 6 ).

41.6.2 Recalibration.

41621 TIsciated Pitot Tubas. Aftareach ficld nee, the
pitoL tuhs shall be rareinlly reexamined in Lop, fide, and
ond views. LT the pitol facs openings are 51101 nlmnrd
within the apecilicatinona illustrated in Fignre 2 2 o7 2-0,
14 can ba assumed that (he haseline coefficient of the Fltnt
tobe has not changed, H, howewer, the tiilw haa heen
damaged (o the extent Lhat it no longer masts the spacifi-
eations of Fignre 2-2 nr 2.7, the Aamags shall sither be
repBired I Festors peOer nh:nmm-r of Lha fae+ aprnings
or the tube 4hall he discarded.

4.1.8.22 Pitot Tube Assemhlloa. After rach Arld use,
echeek the [nce opening alignment of the pitot tube, aa
in Bection ¢.1.8.2.1; alan, reinessurs the in rrmmponfnt
apaciign of the asaemibl . 1fthe intercomponent Apacings
nave not chanead an !h- fars oprning allunment ia
acenptable, it can e assumed that the corfMoirnt of tha
sssembly has not changed. If the face oprning alignment
ia ne lomeer witlin the apeeifieatioes of Figures 2 2 ar
g-3. #ither repair Lthe damage or replace the pitotl tithe
(ealibrating Lthe new assembly, if neeessary). [T the mter-
eomponent sparcings havs changed, ristoro the oripinal
anacinga of recalibrate the sasembly,

4.2 Standard pltot tube (if applicable). If & standard

itot tuhe is usad lor Lhe velocity traverss, tha tuhe shail
Pe onstructsd according to Lhe criterin of Gaction 2.7 and
shall be assigned a huseline coefficlent valua of 0.09. If
the etandard pitet tube |s used as part of an assambly,

the tube shall be in an interference-fres arrangement
{subject Lo the approval of the Administrator).

4.3 Temperature Gauges. After each feld use, call-
brate dial thermometers, liquid-filled buld thermom-
eters, tharmocouple-potentiometsr s, and othar
KAURSE &t & tamnperaturs within 10 percent of the sversys
absolute stack temperatures. For wnrarlturea up to
405° C (781° F}, use wn ABTM mercury-In-glass reference
thermemeter, or aquivalent, s a rafmnce. altarnatively,
sither s reference thermocoupls snd potentiomesler
{esilhrated by NHB) or thermomeatric fixed points, e.g.,
os bath snd boillng weter (correctsd for baromstrig

ressure) may be used. For tsmperstures above #3* C
(781° F), use sn N Bs-calibrated reference thermocouple-
potantinmater aysiem or an alternats relersnce, subject
10 the approvsl of Lthe Administrator,

It, dunng calibration, the sbscluts temperstires meas-
ursd with the gatige being calihraied and the referencs
gaiige agrse within 1.5 percent, the tempersiiure dals
taken in the fleld shall he ronsidered valid. Otharwise,
tha poliutant emizson test shall sithar ba conside
invalld or sdjustments (if appropriste ) of the tast rasuil
ahal ba made, subjact to the approval of the Administre-
ter.

44 Baromatar. Calibrate the barometer nsad againat
& MArcury baraineter,

5. Caleniatinna

Carry ont caleutations, retaining st least one extra
Accimai Agure hagond that of the acquired dats. Round
off fignires after Hnal calculation.

51 Nomenciatura.

A=Crosssectional area of stack, m? {It7).

Bya=Watar vapor in the ges stresm (from Method Sor

Kefersnes Msthod 4), proportion by volume.
C,=Pltot tube cosficient, dinensionless.
= Pitat tube constant,

[(g/p moteY{mm ig)

in

*K)(mm 11,0}

for the metric systen snd

(Ibﬂh mole) {in. Hg)
TR (. 1L,OY

34.97 —
[N

85.40 —
sec

h”::En ul’h ight of stack dry Lasie (
ole “ ght o asle (mod
Baction 8.8} g/g-mole ﬂb,flb-maﬁ“
M, = Mcleculer weight of stack gas, wet besls, gig-
moele (Ib/ib-mole},

=M,(1—-Bo)+10.0 B Equation 2-3

Fyor = Barometric presstits &l measyroinent site, mm
Ilgt n. IIg).
P, =Btack natic pressurs, mm Hy (In. Hy).
Fym Absolute stack gas preasurs, mm Hg (in. Hy):

= Pyurt Py * Equation -4
P.m-stnndud absoluts preasure, 760 mm Hyg (29.02
in, H

Quaw Dr vol.umame ataok gaa flow rate corrected Lo
siandard conditiona, dsem

J'hr (dsct/br).
{.=81ack tampersiurs, *C (*F).
T,= Absoluts stack temperaturs, °K (*R).

=273+, for metrin Equation 2-7
=480+ ¢, for English Equation 3-8

Tuu=Blandard absotute temperaturs, 293 *K (328° R)
v.= Avarage stack gas valocily, m/seo ({t/sec),
ap="Velocity head of stack gae, mm HyO (in. Hi0).
3,600 = Convarsion factor, sec/hr,
18. O-Ifoluulnr wexght of water, g/g-mois (1b-1b-
male),
5.2 Average stack gas velooity.

0, = chn(m“l

T
P.M.
Equation 2-9
3.3 Avriage siack gas dry volnmetric fow rate.

B.)v,A (TT,':.,) (!:;)

Equation 2-
8. Biblisgraphy quation 2-10

1. Mark, L. 8. Me¢hanieal E inurl Ihndbook New
York, McUra=-H!l} Book CunT
nuu'ml.!lndbook. New

Qua=3,600(1-

2. Perry, J. H. Chemieal E
York. McUraw-HIl Book Co.,

FEDERAL REGISTER, VOL. 42, NO. 140—THURSDAY, AUGUST 10, 1977




41768

1. Bhigah R. T, W. F. Todd, snd W, 8. Smith,
[ flownos of Errors In Black Bampling M-mnmmu.
u.a. lnvlmnmamt Protection  Agenc
Trisngle Park, N.C. (Prasented at the M\nnli Mul!ﬁoul
ithe Alr I‘ollul.lcn Control Association, Bt.

Jure Lé-18, 1970

4. Atandard Huhnd for Mslln Atocks for Particulate
Muul' In; 1971 Dook of A Standords, Part 23,
Vhiadeiphia. Fe 1011 AGTH Dengnsiion D-29m-71.

5. Vennard, J. K. Elsmontary Fluid Mechanics. Naw
York. John \hhy and Bons, Ine, 1947,

4 Fluid Maers—Their Thaory and Appliestlon.
Amicglg Bociety of Machanioal Enginesrs, New Yotk,

7. ABHRAE Handbook of Funcamentala 1972, p. 208,
R, Annusl Book of ASTM Stundurdy, 1'art 28. 1974 p.

N,

w, Vnllsre, R, P. Quidelines for Typa 5 Pilot Tube
Calthration, (1.8, Environmental Frataction Agency,
Reaearch Tiangiv U'ark, N.C. (Pressniod st lst Annual
Moaling, Gourcs Evsluativa Bociety, UDayies, Otuo,
Baptember 18, 1978.)

10, Voliaro, R. F. A Typs 3 PitotL Tube Calibraion
Biudy. U.R. ‘Environmenisl I'roisction Anncr Emis
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Mernot 3—flan Awaitvsrn_ron Cakeon Dloml,
OIvoxn, ExcRas AR, AND Dav MoLECULAR WRIGEY

1. Principls and Apphicadllity

1.1 Principis. A gaa sample is axtracted from o sask,
by ons of the iollowing methoda: (1) single-point, greb
sampling; (D dngle-point, integratad samopling: or tl)
mull-point. lnsegrated mmpling. The Taa nm?h
snalysad for percenl carbon dintide (COy), peresn J.
gen (Oy), and, If necrasary, percent carbon monoxl
(CNy. It & dry moleculsr weight determination is Lo be
mnds, sither an {)maat or & Fyrits ) analyser mnay be used
for the ansiysid; for sxceas air or emission rats correction
{actor determinstion, an Orsal analyzer must be used.

1.2 Appicability. This method Is applicable for de-
tarmining CO; and O; concentrations, excnas air, and
dry molecular weight of s sample irom & gaa sirsam of &
fossl|-iuel combustion procnes. The mathod may saiso be
spnlicable tooLher nroceases whereit had ned
that compounds ather than CNy, Oy, CO, snd 1 itregen
(Nt} are not presant in concentrations suificient Lo
affect the resulta.

Other methnds, a8 well a8 modifeations to the proce
dure deseribed herein, sre also apnlicable for some or all
of the above doeterminations. Exampios of speciile malh-
ods and modificatlons include: (1) & mulid-point am
ling mrthod using an ()rsat snalytor Lo snalyza in
rtdual grab smmpins obiained st rach point, {2} & mothod
using COs of (s and stoichiometric ealeniations to deter-
mine dry maleclilar weiglit snd rorss air; (3) assigning &
salue of 30.0 for dry moulecular weight, in Ue=u of actual
measurementd, Int Processes hurning natural zes, coal, or
ofl, These methods snd maodilications may be usad, but
are 3ubjoct Lo Lhe approval of Lhe Administreior.

2. Apparatus

As w0 siternative 1o the ssmpling apparaius and sys-
1ama iescribed herein, olther sampling systonms (e.K.,
liguul displacemesni) may be used providod such systema
are capalle of ohtmining a reprasantalivs sample and
MAINLAiNing & consiant mmpling rate, snd are otharwise

capabis of yielding acoeptabin rasuits. Um of sich
lnlom.l 12 subject 10 the approval of Lhe Administrator.

2.1 Grab Bampding (Figure 3-1}.

2.1.1 Probe. The probe should be made of stainless
sieel or borosillents giass tubing and should be squip
with an in4iack or out-siack filler Lo remove particulsis
matler (8 plug of glass wool i1s ssiisfactory for this
pase). Any nther malaris) inert 1o Oy, COy, CO, and Ny
and rexstant to ismperaturs al sampling conditions may
be used lor the probe, azamples of such material are
liummum enpror quaris giass and Teflon.

2.1.2 Pump. A one-way squesse bulb, or squivalent,
1s nsed 1o iransport the gas sampls to the analysar.

2.2 integrated Bampling ( Figure 3-2).

2.2.1 I'robm. A probe such as Lhat described In Secticn
2.1.1 15 suirahle,

1 Meaton of trade names or apecific producis doss ook
ennstitnte endorsement by ihe Eavironmsatal Protas
ton Ageney.
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1.1.1 Condenaw. An siraxied or wetar-conled en-
danmar, or other that will pot remawve O,
€01, €O, and Ny, may be nasd 1o feroive atoms motstars
which wonid interfars with the oparstion of the pamp
and fTow maeter.

2.13 Vaive, A oeedle valve ls osed to adjust mmple
e Pom - free type

.2 mp. A - , dlaphragmm- mp. or
snulvalent, is used to Lransport smple gns o tm’!h:lbh
bag. Insail & email sarge tank bestwesn the pump snd
Fals motar to sltminate the pulsstion sfest of the dis-
phragm P on Lhe rotamater,

.04 Bls Meww. The rotamater, or smulvalant rata
matet, gad should he cnﬁ-ble of measuring fow rale
Lo within 472 pereant of the selecied Now rata. A Bow
Tata FANEe nf N0 Lo 1000 ernsimin I3 suseestad.

2.2.86 _Fleuible Pag. Any leak-fres plastic {e.x., Todlar,
Mylar, Teflon) of piastircoated slumlnum (e.x., alumi-
nised Mylar) bag, ot entiivsieni, having s nmll.z
consitent wilh the seleciad Now rats snd time lengt
of the Laat run, may be used. A capacily in the range of
B8 1o 90 litary ta supgrsted.

To lsak-chack Lhe bag. connact It 1o & walar inano—nler
and pressurize the bag to 8 to 10em He) (210 4 in. Hed).
Mlow 10 stand tor 10 minutes. Any dispiacement in the
walsr manometar indleaten & iaall, An sltarnafive leak-
ehack methnd iy Lo preesurive the bag 1o 8 to 10cm HeD
{2to0 ¢ in. H/O) and sllow to stand overnight. A defisted
bas Indichtes a lenk, -

227 Premurs Osugs. A watar-filled U-tube manom-
oter, of squivaient, of ahout 28 ¢m (13 in.) is used ior
the fagible bag lmk-check.

228 Vacuum Usngr. A marcury manometsr, of
squivalent, of at laagt 7A0 mm Hg (30 In. Hy) w0 used ke
the mmpling Lrain leakcheck,

2.3 Analyms. For Ormat snd Fyrita snalyter main-
tenance and operation procadires, lolow the instnictions
recommanded by the menuiscturer, unles otherwis
spacifiad harein.

Dry Molemilar Weight Determination. An Ormt
anslysar aor Fyrits Lype combustion ges analyser may be

232 Emimion Rate Correction Factor or Exceom Alr
Delermination. An Ursat analyrer must be used. For
low CO+ (lams than 4.0 percent) or high Q) (grestar than
15.0 nt} concantratinons, the meamiring buratts of
the Onmt must have at loast 0.1 paroent subdlvisions.

3. Dry Molecular Weighit Dretetminalion

Any of the three mmpling and snalytical proceduras
desrribed helow may be used lor determining the dry
moiecuilssr wsight.
fingle-Foint, Grab Bampling and Analytical
Procedura,

3.1.1 The mmpling point in the duct shall sither be

st Lhe eontroid of the crods section or si & point no chisler
1o Lhe walls than 1.00 m (3.3 1), unleas otherwise s
by ths Administrator.
3.1.2 Bet up the squipment s shown in Fi M,
making nire il connections shend of the snalyrer s
tight and lsa'-fres. 17 an Oreat analyzer o used, it s
rerommended thst the analytar be leaked-rhecked by
following the procedurs Lo Beclion 5; howavwr, the leak-
eheck s optional. .

3.1.3 [laca the probe in the stack, with the tip of the
rmho poaitioned at Lhe sampling point; purnte the Anpl-
ng line. DDemw & sample [nto the snalyiar and (mme-
distely snalyze it for percant COsand percant Oy 1detse-
mins Lhe parcentage -of the gas that ¢ Ny and CO by
subGacting the yuni of the percent CO1 and parcent O
from 100 percenl, Calculate Lhe dry molecular weight ne
Lodicated tn Bection 8.3

3.1.4 Repeal the sampling, snalysts, snd calculation

~dures, until ths dry molecular weighis of sny (hres
grah mmpise differ from their mean hy no more than
0.3 g/y-mola 10.3 1bAn-mole), Aversge thase (hrae molee-
ular weights, snd report the resulis to Lhs Dearest
0.1 8/-mole (lhnh-mole?.c .

332 Hingle Fwint, Integrated Sampling anr A nalyticsl
Prooedurs,

2.2.1 Thesampling polnt in the duct shall be locatsd
sraperified in Section 31,10 X

322 Leax<nock taptional) the flazjble bag ss In
Bection 2.2.6. Set up the enupmeant as shown n Flgurs
32 Just prior w ssmpling, leak-chetk (optlonal) the
train by placing 8 vacuum gsuge st the condensar wniat,
pulling & vecuumn of at least 250 mm Hg (10 10, e,
plugming the ontlet at the quirk disennnecl, snd then
tuming off Uir pump. The sacium should remrain siahile
tor at iraat 0.5 menute. Fvacuate the feiibie bag. Connset
the probs and piace it in 1ha stack, with the Lip of the
rohe positioned at the sampling pOANL; PUMe LBe sampl-
ng line. Newl, connact the hagd and mule sire 1nst all
ponnections sre Light snd ieak free.

123 Sample st & constant ste. The sampling nin

should be simultansous with, snd for the same total
Jength of Lime as, the pollntant emisaion rata detarmime-
tlon. Colisclion of st least 30 liters (1 (0 10 of sampie chs
is recomumended; however, smalsr rvolumes may be
collected, 1! dseired.
1.2.4 Obwin ons integrated flue gas sample during
sach polhutant emissinn rate determinatinn, Within &
hotirs aftar the sample [y aken, analvte iU for pereent
)y and percent O, using either an Ortat analyzer or &
Fyrite-type combustion gas snalyeer. [f an Orsat anm-
lyear is used, [t i recommended that the Orumt leak-
check described in Bection 5 be performed befors this
detarmination; howevsr, the check ta optional. Deter-
miove the parcsniags of the gas that 13 Nyand CO by sub-
acting

the sum of the percent CO wand percent Oy

RULES AND REGULATIONS

from 100 perwnt_ Colealate the dry moleoniar weight o
tadicated i Bection 4.5

3.24 Repem the snalyxis and
antl] the individusl roolecair waights kx any thres
analywss differ Bom matet by o more than 0.8
gg-mole (0.3 IbAb-mola). Average oolectiinr
weights, and report the resutts 1o the nesrest 0.1 g/g-mols
(0.1 ibAAb-mots).

2.3 Muiti-Point, Integrated Bampling and Analyucal
rocadure.

31 Unless otherwisa specified by the Admints-
trator, s minimum of sight traverss points shall be used
for circular stacks baring diametsrs lass than 0.81 m
(24 1n.]. & mintmum of nine shal! be used for rectangular
sacks bhaving -?nlvdem dismstars less than 0.81 m
(3% 1n.). and & minitum of twelvs traverss pointa shall
be ceed for all other cases. The traverse points shall be
looatad according to Method 1. The use of lewar points
ia subjact to approval of the Administrator.

3.2.2 Follow ths prmosdures outlined [n Ssctions 3.2.2
through 3.2.5, excepi for the following: traverss sl m-
pling points and msrnpte st saoh point for an sqoal lengib
of time. Racord sampling data as shown in Figure 3-3.

& Ewmisrion Rats Correation Faster or Exvese Al Deler-
= nalien
Novre.--A FPyrite-typs aombustion gae anal yser b nod
aocepiakle fof S0 alr or sonimion TRLe sorTection lastor
dsterminstion, nniem approved by the Administrator.
[t bath parosat COs and p Oy ary d, the
of the thres procedures g

analytical rewults of an *ou
baiow toay aleo be usad jor calcu)ating the dry molscular
woght

Each of the thres procedures below shall be amd only
whan specifiad in an appiicahle subpart of the nandards,
The use o thess procedu red for ot her purpos=« mzrt heve
specific prior approvad of the Adminstrelo.

4.1 Bingle-Foint, Grab Sampling aod Anslytical
Proceduras.

4.1.1 The smmpling point In the dust shall sither be
at tha centrold of tha cross-saclion of &t & DOINL NO closer
to the walls than 1.0D ™ (3.3 1), uniem otherwise spscified
by the Admirusirator,

+.1.2 8et up the tqu!?menl. »s shown in Figure 3-1,
making sure all conpections shead of the analyzer are
Lght wnd leskdres, Leak-cheek the Oreat anslyssr ao-
eording to the proosdure dmeribed in Bection §, This
leak check 0 mandatory.

TRAVERSE

TIME
PT.

a

1pm % DEV.S

AVERAGE

*%pev= (L-229) 19
g

Q

{MUST BE <10%)

Figure 3-3. Sampling rate data.

4.1.3 Placs the probe In the stack, with the tp of the
probe poaitiofied &L tha sampling polot; purge tha sm-
pling Uoe. Drew s smmple into Lbe analyter. For emalaion
rata covrection (actor determinstion, ediately ans-
Iyze the sample, s outlined in Bbctions 4.1.4 and 4.1.5,
for percant (. O: or percent Oy. Il eacess wir 1a demired,
procesd s follows: (1} immediately anslyse the mmple
o In Sections 4.1.4 and 4.1.5, for percent C Qs Oy, an
CO: (2) determnine the percentage of the gas that i+ Ny
by subtracting the sum of the percant C Uy, percent O,
and percent CO from 1M percent; and {J) calculsie
pereant s1cAss alr sa outlined in Section 6.2,

4.1.4 To ansure compiete absorption of the 0y, Oy,
ot U apptioabls, CO, maks reprsiled (esses Lthrough sach
absorbing sclution untll Lwo conseculive resdings mre
the saroe. Bevers! pasws {thres or (our) should be made
between readings. {|I[ esonstant geadings csnnot be
obtained after three consecutive readings, replace the
absorbing selutlnn.)

1.5 Alter the snalysis s completed, laak-chack
(mandatory) the Orsal ansiyter once again, a3 deseribad
in section 5. For the results of the analysis to be walird
the Ursat anslyter must pass this leak test befors and
altar the analysis. NotE.—Sines this single-point, grab
sampling and anslytical procedure 13 normeliy conducted
in mn[uncr.inn wilh a single-paint, grab sampling and
analytiesl procedure for & pollutant, only ona soalysis
is ordinarily conducted. Tharafore, graat cars mum be
iaken to ohtsin & vahid sampis snd snalyss. Although
in most cases only C0y or Oy I required, it is resom-
manded that heth COy and O be measured. and that
Citation 5 in the Bibliography be used Lo validate Lhe
ansiyticsl dats.

4.2 fingla-1I'oint, Integrated Bampling and Analytical
Procedure.

4.2.1 The sampling point in the duet shall be located
a3 spacifled in Bection 4.1.1.

4.2.2 Leak-check (mandatery) the flszlibla aa In
Bection 2.2.68. 8at up Lhe equipment sz shown (o Figure
32, Just prioy o mmpling, leak-chack (mundatory} the
train by plac & YaCUWT gauge at Lhe condensar inlet,
pulling & vacunm of at Jeast %50 mm Hg (10 In. Hy),
plugging the outlet at the quick disconrect, and then

mrnlnf off the pump. Ths vacuum shall remain stabls
for st lemat 0.5 minute. Fveotass ths fiszihie bag. Con-
nact the probe and plaos itin the stagk, with thae tipof the
probe positionad at Lhe ssmpling poini; purgs the sam-
pling iine. Next, connect Lhe bag and make sre that
all connectiona are light and leak fres.

4.2.3 Buwmnpla a1 s constant rate, or aa spacifisd by the
Administrator. The smpling man mnst be simuyltansmis
with, and for the sama total lenigth of iima as, the poilut-
AL emumion rate delerminsation. Collect at lsast 30
Lisers 71.00 £t} of mmple gas. Smallsr volumes may be
eollecred, subject Lo approval of Lhe Adminiyirator.

424 Obtain one integraied flue gas smpts during
sach pollutant smisnnn ruis doterminstion. Fur amision
raie corraction fsctor delerrnination, analyte the ssmple
within 4 hours afver if 13 taken for percant C()y or parcant
01 (sa outlined 10 Bections 4.2.8 Lhroagh 4.2.7). The
irsat snalyser must be {sak-chacked (sme Baction 3)
bwfnrs the snalysia. If szonsy mir 13 desirsd, procesd as
foliows; (1} within 4 hours alisr tha sampls 13 alen,
annlyze 11 (A8 16 Sections 4.2.5 through §.2.7) for percent
COy Oy mdd C1); {2) delermina the pagentags of the
ras that 13 Ny hy subiracting Lthe sum of tha percent Ciy,
peccent Oy, and pereant CO from 100 gum;‘(al ol
culale prroent excess air, At outlined in 1ion 8.2,

4.2.3 To ensurs complets a tan of the COy, O
or If spplicable, CU, make repes passes through each
ahanrbing sotution untd) two consecutive readings are the
mma. Beversl passes (Lhrees or four) should be mads be
twaan readings. ([f constant readings cannot bs obtained
aliter three consecutive readings, replace the shsorbing
solution.)

4.2.8 Rapeal the analysis antil the following criteris
ares mat:

4.2,8.1 For parcent COy, rapaat ths analytical pro-
esdure unlil the results of any thres aoulysea difler by no
maore thano {s) 0.3 percent by volurne when C Oy in grekter
than 4.0 percent or () 0.2 parcent by volume when COy
15 lepa Lhan or squal to 4.0 percent. Averags the thres 38
oeptable values of pereagt CO4 and report the resulia ts
the nearest 0.) Defoer:.

4.20.2 For parcent Oy, repest Lhe analytionl procedure
rntil the results of any thres anaiyses differ by oo mare
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than (e} 0.4 peresnt iy enlome when Oy is less thaa 180
wreant of () 0.4 pereenl by Polunia when () Lo grealsr
han 16.0 rent. A vrrao the Lhree socantable valuss nf

pereent thy &0 report the retulta to the nearsst 0.1

pereant.

4.2.8.% For peroeni CO, repeat the analylicsl Prone-
Aren untlk e real it of sy Whres shsiysss difier By no
more Lhan 0.9 pereent, Averan (he Lhree aeenpiahble
waiues ol prreent CU and report Lie rosuits Lo Le nesrest
0.1 jwmrevat,

407 After Lhe anaivais s eompletisl, Teak-rheei
funndnlory) the Ursal gERIVAT pree i, ot dmacrihedt
in Bechion &, ForLthe pwglinof the annlywa Lo b galid, U
Ol anabyeer rnusl Dsas thie ek teal befarn and afler
the analyaiv. Note: Although in moxi instanres gniy (00
nr fae 1t peepiaril, QL I8 Feen et Thil Bath Cok pnad
03, e iseangreet, atl thot Camrion & s the (abidlmgvaphey
B ] 10 vinhdate Fhe posds Tiead cdada, i

.3 Auiti-Pos, Integred Aampline g Analytical
I'rocerliaee, )

421 lketh the minimim hambar of gampling peinty
and Lhe smping AL Ioend i shall be ag specidied
Aection 40,0 of 1hix mehedd, Phe se af fowes poists Hian
ppecilied] g migert 10 the approval of Lhe Adnnnistrator,

42,2 Follow Lthe proccdures nntiiaed in Ssetions 422

4.2 linwing: Traverss all

Al h poann o an equal
feserth of time. Bevon ] sanplne daim ax s aon Fanies

A Tral

Maowvinz an fh=
Therelore, an ey
rhevked nn site Le S I LR TR LU TR
intait. The precsduse s bakaclhiock i wn Drsat wnaly 2er

Chawd £'raredure fur Oreat Asnlypers

15

501 Dring vhe Lgaied lesel i each pipette op to the
referenes ks L vagalliony Todsios s T clise the
papse e sl

A 1Guse The Tevelgne Bally sinlieaend Uy b Bebiog 1 e
eordime Tiptnd mentcus satn Lie prudits ol poa bon ad
] then edass A0 poardedill sinpeoc i
Hreard 1he tRensc s fosy 1.

Sb4 Ubaceve the mentseirt in the bureite and tha
Urithied leval iR e pitset Le for movement aver e neal 4
minnies,

505 For the Dt analyrer (o pass the Lak-cheek,
two somlitions e be quet,

S50 The tiquid lewsd in each plyeiie minst net fall
holow Lhie bottom of 1he capiltary tubing during Lhis
d-ninute iniesenl.

5 2 VThe mendsensin the buretie must not change
v ro thon (1.2 mi during this ¢-minute Interval.

H.0.8 Hihe snalyrer [ails e leak=cheek procedure, sll
mibher ronpeetions and stopeueks shauld ba rhacked
tai L e entise of Lhe loak Is Jdeniihed, Lesking stopeorks
misl ba dissssembied, ciraned, and regressed. Leaking
rbber eannections migdt ba replaced. Afier Lhe snslveer
13 reassenmbled, the lepk-ehack  proredurs must ba
ropested,

RULES AND REGULATIONS

menciature,
M = Lry molecular welght, git-tnole (1b/1b-mnle),
AT R o ety vt
= Poroant COy oy .
Ix%d‘h- Peroent (4 by volume (4 &h).
¢/ (20 = Pervent {10 hy volums (dry. baain),
“Ny= I'sroent Ny hy volume (dry basis).
0.284= Ratlo of (1 tn Ny in air, vi¥.
0, 0= Molect Iar weinht of Ny or G0, divided by 100,
120 Lloiecriur weidht of Oy divided by 100.
15.4000m Maoleruiar weight af )y divided hy 100
8.2 1'errent Fueras Ar. Culculate thie pereent exres
awr (1 apnbivable), by sabatitnling the appraprioale
wahies af peeeeut Gy, C O und Ny (slstarned frann Bectinn
401300 124} indn Kqualion 3-1,

. Pa— 0.5%5C0 ]
n - AL e oa -
"-"“"[n.zm'f,,NFﬂr\-u.sf;;,(‘.OJ 100

Santinn 3-1

3

Nove =The equatinn alipve assgme that amhient
nir i3 used a1 souree of Ur and that the fuel does not
tontain appreeiatie amnunis of Ny (an do rnke owen or
IHast fuarnsnes gasea), Bor thase ciums when apprerishls
anenunts of N oare presenl (eoad, al, mud natur] ges
dn not coniam appreeiable amonnts of Ny) aor whan
aLyren rurichiment (& ased, alteraate methods, stsjeet
te npproval 61 1be Adminisinaior, are regqmred.

a Dty Moleryilur Weight. D'sa Eauntinn 32 to
calviilate tha Aty polecular weight of e stack gns

el 10 O s VB 32HT N Y50 2800, Y47, 00)
Equation -2

Ny =The atove syuation docs pat eon<ider argon
Weaar bant 0 pereent, motveular weight of 377,
A veznlive erfor al Aot b4 pereant A8 introdoaeed,
The testyr mav opt 1o fnelads Ao an 1he nnalyss yning
procedures galdect te appraval of the Adininstrator,

1. Hitdineraphy

1. Altshuller, A. T*. Scorare af (inses vl Vapars in
Plnste Boes, Ioternasionel Junraal of Xar and Waler
Pobldieti, 6,75 =k, 1984,

2, Conner, Willinm 13 and J. & Nader. Air Sninpling
Plnstie iags, Jouwinal of the American Endustrinl ily-
@irne Associalinn, 801 -7, 1,

A, Mareell Mamaal far tiae Anplysis, Baventh edition.
Huarrell Corporntian, 255 Fifth Avenus, |'iusburgh,
a, 15210 1031

4. Mlirhell, W. T and M. R. Midgett, Field Reltabiliny
of thr Dryst Analyarr. Journal of Air Yollution Coniroi
ABSOCIAINN %6 441-413. May 1578,

5. Ahigehura, K. T., R. M. Neullcht, and W, 3. Bmith.
Validating Orsut Analysis Datn rom Fosml Fuei-Fired
Urnita, S1ack Bamypling Newy, £02):21-20, Augnst, 1076,
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METnD f-DETEaNInATION OF MowtUung CoNvEny
1 Brack Gassa

1. Principis end Applissbility

1.1 Principle. A mmple 1o sxirectsd &t s
rale from the nunn';aulnolmu ramoved from 1hs asm-
ple stroam and doterrainad sithet volumelrisally or

vimatrieally.
"T.'z Applicabllity. This mothed s spplicable lor

Borsrmining the moisturs contant ol stack tes,
Two

proondures are given, The first o refefence
mathod, for aceurats detnrminations of molatirs eonteant
trach oy srn vesded 10 caleniste emimion data). The
second is an approzimation method, which provides
miimatsy nf percainl moistum 1o ald [0 miling lnkinstis
sntspling roten prior o & poiluant #mission maasure.
ment run. The spproxsimation method deseribad harvin
in only n snggesisd approach;y MIEFNAIIYe means fof
approXimating Lhe moisture conteni, &.8., Arying tules,
wni biith=dry buily teehnigues, condenantion (eciniqus,
stolehiomeirie vuloulations, previods viperience, cie,
are alan acorpiable.

The retercnee methen] 14 aften condneled] dimoitans.
oiixly with i pelintnnt vinixtion messurement mn; when
It s, enlenintion of pereent sokinelie, pullutang smis-ton
e, ¢te_ for Lhe nIn ahill be used upei the eegults of
tha refetenee methed or ity acuiivatent; thess exlenlations
shall urt be hased upon the resubts of the spprozimation
methed, giless the wpprazimation methnd ia shown, 10
the salisfaciion of the Adhmimztiraior, .S, Environmen.
1nd Prateeiion Ageney, 18 Le capalde of yielding resuies
within | pereent 10 of thr refarcnce methad.

NOTE ~=The reference nisthod may ¥irid nquestionahls
ittt when apphied o saturated gas Sirrams of 10
«irrRma that coutéin waler dropiets. Therefote, when
thess canditions exist oF ore uspertad, & Second deter-
hivpaLinn of the muisture eontent shall e made siinnl-
tANAD1ISLY with tha retarsnes melhod, ot follows: Astinm
that the g stream v sstorsted. Attach & temperatiirn
sensor [empable of tnmasurnng to =1* C (2* F)| o Lhe
referenca insthad prabr Measure the stk lemperar
uire at each troverse point (ses Beetion 2.2.1} durnig the
tafersntn method traversa: caliulato the sverngr stnk
FAN ternperatiize. Next, deterning the moisture parcent-
age. either by: ()} wsing & paychromeiric chart and
nakXing appropriste corrections o stark presnre is
ditferant from that of the chart, or {1} using stursilion
Tapor Preatare tabler. In came where the paychiromaetric
chart or the slinauoh wapor premure iables ars not
applitable {hased on eralnation af the process), sitermats
methods, anbject W the appwoval of the Adiministrator,
thall be nsed.

2. Reference Mithod

The procedure described in Mathod 5 for determining
mnittiry confent is screptable a8 8 referencs method.

2.1 Ap tis. A schematic of the smmpling train
used in thia reference metbhod is shown in Figure 4-1.
All components shall be maintained and calibrated
weording to the procedurs outlined Im Method 5,
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FILTER
{EITHER IN STACK
OR OUT OF STACK)

WALL

STACK

RULES AND REGULATIONS

CONDENSER-ICE BATH SYSTEM INCLUDING

SILICA GEL TUBE —7

ORIFICE

THERMOMETERS

VACUUM
GAUGE

BY-PASS VALVE

BRY GAS
METER

)
ao
e’

MAIN VALVE

AIR-TIGHT
PUMP

Figure 4-1, Moisture sampling train-reference method.

21.1 TProbe. The probe is ennatructed of =talnies
meoel of giags wbing, suiliciently heated 0 prevent
wrater condonaation, and 18 sqpped with & Hiter, si1her
in-atack (o.x., s plug of plasy wool insarted Lnto the and
of the be) or hastrd cutsiack (e.x., a8 dractibed in
Method 5), L0 reinnve pAMMICUlRie MatLer,

Wwhen stark eorsdifions permit, other metals or plastie
tubing may be usml for the probe, subject Lo Lhe approval
of tha Aduninistrainr,

2.1.2 tondenser. The rondsnsar consists of four
tmpingers conneeted in senies with ground plass, leak-
fres littings or Ay sitniiarly leak-frea noncantaminating
fitlings. The firi, (hird, and fourth impingees <hall be
of tha (teeenbhite-Smith de<agn, moediied by replacing
the pp with A 1.2 ertimeter (34 inch) LD iass tghe
srtending to about 1.3 ¢m 3§ in. fram Lhe havinm of
the itask. T'he seeanthimpinget shall be of the Girernbirg-
Gmnith deagn with the standard 1ip, Medilieations ie.g.,
uatng fiexihle ennnections heiween Lhe irmpingers, usiog
materials othier Lhan rinss, nrosing Aexilde sxuum lines
to ennnect the liMter holder 10 the comiienser) may be
psed. subject to the appraenl of the Adrnistrator.

The liral 1wn impingers shall contain known volumes
of water, the third shall be empty, snd the ourth shall
coniain & known weiplll of & to 16-mesh ipdicaung typa
silica xeb, of squivairnt depiceant, [f Lthe ailics gel hea
bean previotisly used. drv si 175° C (350° F) for ¢ hours,
New vilica gel may be used aa received. A tharmomeier,
eapahis of nessuning temperailies Lo within 1I° C (2 ),
shall bs placed &t Lhe outlet of the fourth smpinger, for
mOnilOFInR PHIPoted.

Allernatively, sny system may ba used (subiect la
the approval of ithe Adminisirator} that rools this sampis

steram and sllows neasurement o hoth Lhe waler
that has been condonsed snd Lhe mnisture leaving the
gondanser, sach Lo within | mlor | g, Aceeptalie means
are [0 measurs Lhs esondensed waler, either gravie
etrically or volumatrically, and to measure the minls-
ure leaving ihe condenser by: (1} monitoring the
tempersturs and at tha azit of the condanser
snd uslng Dalton's iaw of partial pressures, or (2) passing

the sample gas stream through s tared sillca gel (or
squiveient domiocant} trap, with ezil gases kepl below
C {#8* F), and datermining Lhe welght gain.

1 means other then silica g+l are used to deterraine the
amount of mnisiure lsaeing the condenser, it is recom-
mended that silics gei 107 equivatent) stlil be used be-
twesn the condenser systain and pump. lo prevent
midsturs condenaslion in the pump and melering
devices and to aviid the need to ruake corrections for
maoisiuee In the meatered voluma

1.0 Cooling Systsm  An ice bath contalnsr and
erushrd ice tor equivalent) ares used 10 aid in condenatng
molature,

214 Metoring Aystam. This system includes & vae-
uum gauge, leak-free pump, thermometers capabla of
MABILFINR LPmperaiure to within 3° C (4.4° F), dry gas
metsr capable of measiiring volume W within 2 percent,
snd reiated euipment o8 shown In Flgure 4-1. Other
melering syyams, capahle of maintaining a constant
sampling rate and defermining sample gas volume, may
be 1sed, stinjeet Lo the approval of the Admunistrat-r.

2.1.5 Barormpeter, Mercury, anernid, or other barom-
eter capabile of measuring atmosphesic pressura to within
2.8 0m Hg 101 in. Hg) may be used In many cases, Lhe
barometric reading may be ocbLIalned (rom 8 nearby
national weather service atation, in which case the sta~
tinn value iwhich is the sbaolute baromsiric presayre}
shall he requested and an sdiustment for alewstion
diffcrences betwaen the waatiisr stalion snd the sam-
pling prant shal! ha applied sl & rate of mings 2.5 mm lig
(0.1 10, -Ug) per 30 m (1M [t} slevaiion increase or fice
werus for elevation decrease.

216 Groduawed Cylinder and/or Balance. These
Iterns are used Lo measure condrnsed water and moisture
eaught in the silica ged o within | ml or 0.8 g. Uradusted
cylinders shail have subdivisions no greater than 2 ml.
Most lsbnratory halances are capsble of welghing to the
nearest 0.5 § of less. These balances mre suitabls for
e hete.

2.1 Procedurs. The following procedure |3 writtan for
& econdenser system (such aa ibe impinger system de-

scribed in Becllon 2.1.2} Incorporaiing volumetric analy-
i3 Lo measurs the condensed motsture, and silics gel and
gravimetric anslysia o measurs the molsture leaving the
condeuset

2.2.1 Unlessotherwise specified by the Administrator,
& minimum of sight traverss points shall be umd for
eirculnr stacks having disrmeters Isss than 0.81 m (24 in.),
& minimum of nine points shall bs used for rectangular
acks having equivalant diamestery less than 08l m
(2¢ 1n.). snd & mintmum of tweivs travers points shall
be used in all othar casen. The travarse poinis shell be
iocated acenrding to Method 1. The use ol fewer pointa
i aubject 1o tha approval of the Adininistrator. Belect o
suitabis prebe and probs ieugth such that sali trsverss
poiity can be sampied. Cansider sampling from apposite
sides of the stack ifour total sampiing ports) for large
f1acks. Lo permil use of shorter probe lengths. Mark the
probe with heat resistant tape or by some other method
to Jenots the proper distanrs inte Lha stack or duct for
each sampling pnint. Place known volumes of water in
the first two impingers. Weigh and record the weight of
the silica gei to the nearest .5 g, and transier the silisy
fe) to the lourth impinger; siternatively, the silica gal
may Arst be transtarrad to the impingsr, and the weight
of the s1lica gel plus impinger recorded.

2.2.2 Aelect » Lotal sampling Lime such that a mini~
rmurm otal gad voiumes ol 0.80 scm (21 scf) will ba ool
Inctad, st & rate no greater than 0.021 m¥/min (0.75 afm), *
When hoth moistuse content and poliutant smission rate
are to be determined, the moisture detsrmination stall
he simultansous with, snd for the eame total length of
time a8, the pollutant #mission rate run, uniess otherwise
sprcitied in an applicahle subpart of the standards,

2.2.3 Bet up the .smpling train as shown in Figure
4+1. Turn on the prote heater and (If applicable) the
fiter heating system ‘o temperwturss of about 120* O
{248° F), 10 prevens watsr condenmtion shead of the
condenser; aliow time for the tam persiures to siabilise,
Place crushed ies in the lee Dath container. It is recom-
mended, but not required, that & leak oheck be doos. a8
foliows; Disconnect the probe trom the first Impinger ez
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atanplicahle} from tha fllter holder. Plug the inlat W the
Aret 1mpuinker (or Niiter holder) wnd pull s M0 M (15.0.)
Mg vactium, a lower vaciium may be usm!, providad thad
it 1n not exesedetd during the trat, A leakages rale i0
sErodd il 4 ferernl ol Lhe Aversge snipling rete of noe?
mmin (002 cfin), whichever as leas, 11 pnacesplabia.
Following (he rak check, reeoninct the probe to Lhe
wempling train, .
224 |dusing the sampling fun, meintain & stepling
tte within 1 pareenl of ronstsnt FRLE. ur A3 Spacilied by
the Adminsirator, For sach i, reenrd the dails re-
ainred on Lhe sxsample dats sheet shown in Figure 42,
Tie sure to rocard Lhe dey gas mater resdlog al the hegine
ming ahid crad of oseh sampling tine tnerement and when-

RULES AND REGULATIONS

svar mptng is haltad. Take cther approprista rdings
ot sach mmpls pows, a4 lsan onos during each tling
Incremant

225 Ton beagin sampling, ?mlunn the prohe tip at thas
first travarwe point. Immediataly start tha pump and
adjust the ow (o Lhe desired rals Travarse the crom
aciion, smpling 8t sach treverse point for an squal
lnngih of Llma. Add more 10e and, | naceasary, sall to
MaNIWin & tnmperature of law than 20° C (68° F) st the
silira pel nutiat

2.2.6  Aftar rollacting Lhe sampla, disronnact the prohe
from the [iker holdar (or from Lhe irst impingar ; snd con-
diret & leak chack {(mandatory; ss described in Section

417713

4.2.3. Record (he laak rats. IT the Inakage rate exceeds the
sllowahls rata, tbe Lester shall either caject Lhe Last re-
miiw or shall correct the sample volumae s In Battion 8.3
of Method 8, Next. mamsurs the valums of the moisture
andanead o the nearest mi. Detarmine the incresse in
waight of Lhe silica gel (or gilica gal plus impinese) Wb the
netrest 0.3 g. Rerord this information (sse szampin data
sheet, Figure 4-3) and calculats the molsture percentags,
a8 dascri In 2.3 helow.

2.3 Calctilatinns. Carry out the billowing calculations,
retaining st lsas one axtra decimal Apre bo(ond that of
::m acqiirsd dats. Round off figures aftar final ealcula

on,

PLANT,
: DCATION
OPERATOR
DATE
RUN NO i
AMOIENT TEMPERATURE
SARDMETNIC PRESSURE
PROBE LENGTH mih)
SCHEMATIC OF STACK CROSS SECTION
PRESSURE TEMPERATURE
DIFFERENTIAL METER GAS SAMPLE TEMPEAATURE OF GAS
ACROSS READING ATDRY GASMETER LEAVING
SAMM WNIG STACK ORIFICE METER GAS SAMPLE CONDENSER OR
TRAVERSE POINY Toeg TEMPERATURL (an, VOLUME Vg ILET * outLET LAST MPINGER,
NUMBER T ¢ (%F) wmiin} H20 wl (nd) wd N ] T, O | (Tagyl, %R *® 1*n
— ===_l==f==
TOTAL Aw. A :
AVERAGE Avg..

Figure 4-2. Field moistura determination-reference method.
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PR MLICA GIL
oL, BEIGNT.
- [
FIMAL
_IMimia
DI!HHNC(

Figure 4 3. Analytical data - refervnee muthod,

2.3.1 Nomenrlainte,
Ses = Proportioo ol walvr vapor, by foluime, in
LIS oA shrem,
Mw - Molecular w
LA L LY 1E P TT
o Alealune pre
[}

Il af wiler, 1RO glu-mnls

e (for Lhin methal, sanns

farovebre) ml the dey gas meter,

n, ).

Inl-ulllllr prressnee, 780 mm g

ey

R ~|rinnl gt eouarant, 0238 fmm g (nddf
tg=innlel (YK for me ine unity aird 20,84 tin
1) tfn2ehamaie) * 14} for t.nnlnh NI

A Lo teny el meter, “K ("KL

atolnle benygwiadme, 26080 K

Vaw Liry 89s valiline Benunged by dry gas metee,
et addeds,
aV. o
dry phs n
thehy,
Vatrgr® 10rv pax voluine messneed by the dry gas
mwder, ehrreclad Lo stuislard gondilions,
deen lw).
Vactuar= Volume of water capmr contdensed corrected
tes stidard eonehilaons, ent isel),
=Volime of wiler vapor eolieeted in silica
;rlrmrr-'flnl W st:ndard conditions, sem
{wf)
= Finai woinurne of eorcdonser water, mil,
'l n-ln'll.lnl volume, il any, of eoutlounr waler,

dry pas volume mensursd hy
f ul ewels Lruverw point, dem

v.nl'u

W, m ¥Finnl vmlhl o rilien gel o7 sllies gel plus
impinger,

ll.n-lnllm! we uht ol silten grl or slliea gel plus
impinger, .

3 = liry gas ineter ealihentinng (artor,

Po=Denaty of water, (iewd piml (0002204
Thiml,

2.3 Valune ol wilee veigwsr peanfented,

v (I =V )p,HT....
TR l .-“"
V=V
Enuation 41

where:
X 1=0.0M33% 0¥ m) far metric anila

=0 04707 12'mi for English uni
2133 Volumr of waler vapor collected In silics go.

Vo oo e W= WO R
weelit PuulM,

=K(W;—W,)
Equation -2

where;
X y=0.0M336 m¥x e metrie units

w0.04718 (it for Engiish unily
2.4 Bampie gaa volume.

Varn=Va¥ (DN

=K,y ¥7F=

Fonntion -3
whrre-

Ay e IR0 SR fmm e for anmetrie uivts
-7 . Hg e Englishoonly

NaTE =~ Lhe poat-test leak rate {Seclion 220} »1-
ectda 1ha mlinwable mie, earreel the vale of Vo in
Fipnnlian 4=3, &% deseribed in Sechion 63 of Method b

205 Mosture Conrent

T Ve Vietan

r--- [T} i ‘ e Faldd} | | LRI
Lguntion 1 4

Note —1a aaborated ar notoaes deaptet-inden pas
stronrng, twn eah altons ol e npasbies content of tha
atnck ga- <hatl he mado, ane ae walte hased upon
1ha sabutated eondilong (ane R 1.2). anit munther
hased upan Lhe reanlis of the 1inpunger anslysis. Tha
Inwer of 1hew twa valiies of J1., shall he considered cnt-
et

A vecibealion of ronstant samphog rate, For each
une dereinenl, detriine the .\E.. Calerlata tha
avorage I b valoe dor gy Lite ioenanent diifers from
tha neerge by inoee Shan 1 peceent, vigjecl Liw resaigy
Rl regwat the rn

® Approreeantion Melhod

‘Tive appeozimalion method desoibed below ae pre.
Menited only B4 3 suggested mwthedl (e Seclion 1.2).

J 1 Aprmastie

WA Pribe. Stnintese stee] or glass Lithing, suMciently
heated Lo prevent waler condeisalion ahd spipped
wilh o Blier (either instack ar hented nutstark) to re-
mava particalste matter. A phig of glasa wonl, inserted
1o the end of iha probe, is & satisfactory tijer.

%1% Impingers. Two midget impingers, each with
X capasty, of equuvstent.

%14 les [iath, Container and ire, Lo aid in condens-
ing (nsIues 111 EPINgers.

14 Drvine Tube, "tnbe packesd with new or re-
priperitedd e in Jh-mesh andicating-tvpe sihiea ged for
prpnvabent desitenntl, to drey tie ssinple gas aud to pro-
Lt e Bibetaer el pramnp,

WA Vatve Newsthe volve, to regulate the sample gas

rampy, Faenk-fooe, diaphragm tepe, or equles.
o pill the o aninpde thirough the tran.

T Valuine . Hiry gay meter, sutliviently se-
curide 1o measurs the sample volume within 27, and
eal:hiented aver the rangie 0f Aow rates and conditions
actuaily eaeonntered durne sanipling.

LM Hate Meter. Wotanster. to inessure the flow
range from 103 lnm GLou.1lelfm),

by Ursdusted Cylinder, 25 mi,

1.0.10 lHarmmetsr. Mercury, snrerold, or other Larom-
eler, As deacrihed in Heclion 2.1.5 abnve,

A1 Vaeman Gauge, A leaxl 780 min 13g (30 in.
Tie) gsuse, tn be used for the sampliog leak check.

42 DProcedurs,

327 Placa exactly 8 ml disiilled water in #ach im-
pinger. Amemble the apjuratus withoul the probe as
sbown in ¥igure 4~4. leak check the train by phcllw [
acOUM gauge sk the inlel to the At mri
drawing & vacuum of at jeast 230 mm Hg {10 In. H().
plugging the cutlet of ths rolumetar, und then tuming
off the pumr Tha vacuum shall remain constant for as
aaat one minute, Carehily reisase the vacuum gsuge
Ibeiore unplugging the rolameter end,
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32,2 Connect the prabe, Insart it into Lhs stack, and
smpis sl & AnLant rate of 3 Ipm (0.07T1 cfm). Continps
mmpling untl tha dry gaa Mmeter registers shout M
litarn 13,1 N ar nnnil vivilde llquid deopiets ara carriad
over frem Lhe Nrat impingsr 0 Lha second, Reonrd
temperaistrs, nesseare, and dry gan meier feadings ae
required by Figure 44 .

123 Afler enlicviing the sample, combine the oon.

1entaof the twnmtpungers und mcasure Lhe voltime 19 the

nearent IG5 mi

A0 Oalentntians, The ealenlaiion meLhod presented iy
dArsigmad o axlimaie the masiure 1 the stack goaa;
Lheratora, ather dnin, which arc anly necomary for se-
curata nioistare determinadions, are nat eolle¢ied. The
Iollowrtne souatinne adeguately eralimate the meninre
snntent, for Ahe purpese of determinmg pokinetie sam-
pling rale Ao 0gs.

A1 Neanenrctature,

Iy Approgimaie  properiion, hy  salume, of
wWaler viapor in Lhe gas afrewan leaving the
wreatid impinger, Utk

I, 2 Water ¥apar 10 1he gas stream, proportion by
volume,

Afe=Moliceular weicht of water, 18.0 g/g-mols

tIAN Th/th-maole;

Ca= Atsninte praasyre (lor this method, ssme a8

Liaramatric pressire) ol the dry gas melar.

P =S1anabird abenlaie prossaes, 760 mm Hyg
2, Lie.,

Ra=idral gas eonstant 0.0A238 (mm Mg} (mY)/
ig-molet PK; lor metrie s wnd 21,85
an. Etg) (himAb-mote) (*K) lor Kngllsh
unita,

Fa= ADanlate tamperatyre at meter, *KE *R)
Siandard  abaotuie temprrature, 23° K
1A H)

Uim Final vohime of Impinger rontenta, mi.

V= Iriial volume of impinger onnisnta, mi.

Vawiiry gas volume measured by dry gas meter,

dem (def),

Vatsa) = Liry gus voluma measmesd By dry gas metar.
ng:;cwd to standard conditiors, dsem
tdnet),

Vaetuay=Volume of water vapar onndenned, sorrected
to nandard ennd{iinng, sein (sef).

aom Pdenanl y of waler, O.UA2 pim (0.002201 ihsmli},

3.3.2 Volume of water vanot tollected,

V=V euRT o
awd -

=K, (V,~V)

Vie=

Fiquation 4-5
whers:

XK = (.00000% midfil for metrie units
- 0.04507 I ml for Enghsh unite,

3.3.3 Cas volume,

V- roudy =V-("f‘)
VP,
T

T....)
Tw

Equation 4-8

=K

whore:
Ky=0,2088 *K/min g Ior meiriec unla
=17.84 *R/in. Lig ior English units

RULES AND REGULATIONS

3134 Aprrozimalc molsture oontent.
- V"
Veet Vi '
Ver
TV voas T
Equation 4-7

R.=

4, Calchration

41 For the referenee methad, calibmie equlpment ag
spacilied it the fullowing sections of Methiod 5: rectinon 5.3
{nerering systems; Section 3.0 {IsmpPeraiurs KAUges):
atd teeton 5.7 (uaromeiers, The recommended leak
chock of the melering system (Heotion 5.8 of Merthod 5)
also applien Lo the reference method, For tha spproxims.
1ian method, use thr procsdures onilined in Section 5.1.1
of Method & to calibrais tha fualering sysiem, and Lhe
proecdurs of Meihod 5, Seciion 5.7 1o calibraty the
Larameter,
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METHOD 5=—=DRTERMINATION OF PARTH UL ATE P MINtIONS
FRUM BTATIONARY BOGURCES

1. Principle and A pplicabidity

1.1 Principle. Particulate maiter iy withdrawn [so~
Rinelirally from the source snd collecled on & glase
i Dlier mmntainad at s umrnluu 10 the range of
120414 C (WAL2" Fi or much other temperaturs as
wpecilisdd by an applicahis subpart of tha siandards or
spproved Ly Lha Admnistirstor, U.8. Eovuonmental
Proteetion Agancy, for a particular spplieatdon. The
periiculats mass, which includes any matenal that
econrdenses &t or sbova Lha Aitration tempersiure, s
detarmuined gravimatrically aiter removal of uncombined
waler,

1.2 Applicahility. This method Is applicable for the
dewerminstion of purticulate amissiony from siationary
sources,

1. Apporatus

2| Bampling Train. A schemsathe of the sampting
frain uaed in this methed 18 shown in Figure 3-1, Com-
jdrte conatruction dermils ara piven in ADPT1)-0881
fUlitation 2 an Section 7); commercial modals of this
troin arc slso avsilable. For changes from A PTD-0881
and lor milowabils modiflcations of the train shown (o
Figure 5-1, ss¢ the Inllowing subsections.

The opersting and mamtenance procedures for Lthe
anmiding raln are described In APT D-0578 (Citation 3
in Sectinn 7). Bince cormect usage i3 (roportant in ohtain-
Ing valid resuits, all users shiould read A PTI)-0878 and
adopt the opersting and maintanance procedures out-
tined In i1, unirss otherwise speciied harein, The sam.
pling train conusws of the follbwing components:
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IMPINGER TRAIN DPTIONAL, MAY BE REPLACED

= - BY AN EQUIVALENT CONDENSER
.~ PROBE
y MET
7 == rempenature MEATEDAREA  THERMOMETER THERMOMETER
SENSOR CHECK
PITOT TUBE FILTER HOLDER / _~ vave
PROBE STACK mmm=m— =y
\ WALL :
' VACUUM
! % * ) LINE
REVERSE-TYPE . R
PITOT TUBE :
i ]
~ / ===
PITOT MANOMETER IMPINGERS ICE BATH
BY-PASS VALVE
ORIFICE /
O
VACUUM
GAUGE
THERMOMETERS MAIN VALVE
7—
DRY GASMETER AIRTIGHT
PUMP

2.1.1 Probe Nottle. Bisinlem stasl (118) or glass with

m?. [ wdge. The angls of apar 3hall
bs 430" and the Wapar shall be on the ouside Lo Dreservs
o constant in

dimunetar. The Pmbln notzle shall be
of the button-hook of albow design, uniess olherwise

by the Administrstor. [f mads of stalnless
staal, tha nostis shall be constructed from sessmioss tub-
Ing; other materials of construction may be usad, subject
0 the approval of Lhe Administrasor,

A range of nozxie sises switable lor isokinetic smmpling
should be available, e.f., 0.32 to }.27 em (}4 Lo b5 1. )—
or If higher voline sampliog Lrans are used—
inside diemetar (11)} noteles (n increments of Q.18 om
(e In.). Each nottle shall be calibrated according W
the procedures outlined in Beclion 5.

2.1.¢ TProbe Linet. Horoulicate or quarts xiass tublng
with & heating system capabin of MAINUAMNINE & R&3 (¢Mm-

Lure st the exit end during sampling of 120x14° C
248+2%° F), or such olher temperature a3 specified hy
an appilcable subpert of the standards or approved hy
the Adminlstrator for & particutar spplicauon. (The
toster mey Opt Lo Opersle Lhe equipment ki & Lemparaturs
lawar then thst apecilied. } Since the sctusl tempersture
st Lhae outlst of the probe ia not usuatly monstored Aunng
mmpling, probas constructed according to A 1T 1)-0581-
and uliliting the calbration curvea of AVTH-0578 (or
ealibrated sccording to the proerdurs cuthined n
APT1)-0576} will be considersd acceptabls.

Either borosiliccia or quaris glass probs linors::] ba
naad for slack Lempearaiures up 1o sbon 480° C F)
quarts liners shall be used (or (smprreiures Lelwesn 450
and 000° C (90 and 1,850° F). Both types o1 liners may
be used at higher temperstines than specifisd for short
periods of Litos, subject 10 the approvsl of the Adminis-
trator. The sollmiung tempersiiirs {or horovihicsis iy
P C (),58° F), and for qusnz it s 1,500% C (2,732 F)

Whanever pracucal, avery eflort should he made to uss
borosilicata Or quart ging probhs iiners. Altermnatively,
metal hiners (8.5, 318 sisaniess sisel, Incoloy 25,7 ar other
enfrosion reMALANL melals) meds of seamless tILITIR MaY
be , subjec. lo Lhe approval of 1he Adminustrulor.

2.1.3 Piet Tube. Type N, a: deacribed 1n Brelion 2.1
of Mathod 2, or other device approved by Lhe Adminis
ustor The pitot Lube «hall be sitached o the prob: (as
ghown in Figure 5=1) W aliow constant monitoring of Lthe
sack gae velocily The umpact (high pressure) opsung

2 Meniilon o1 trade NArBes nr spacific preduct doss not
eonstilula endorsemient by the Envmironmental I'rotec:
tion Agency,

Figure 5 1. Particulate-sampling train,

pians of tha pito!l tube shall ba evan with or ahove the
uorzie aniry plane {ses Meihod 2, Fuure 2-8b) during
mampling. The Type § pitol (ube assemhbiy shall hava s
known cosfficiant, detarmined as outlined in Baction 4 of
Method 2.

214 Differantis. Prossure Osugs. Toctined manom-
stof of squivaiant dev 1 (LWo}, 82 wseribed 1n Beclion
2.20f Msthod 2, One manomater 3 16l be used nf veiorily
nge, and the sther, wr onfios difsrentis.
preasun readings. .

2.1.5 Filter Holder. Borosilicats glase, with & glam
friv fAlter support and a silicone rubber gasget. Other
materigls of construction ieg., stainien steel. Toflon,
Vitont may be userd, subjecl Lo spproval of the Ad-
ministralor. The holder demign shall provide a positive
senl aalnst lsakage .rom Lhe oulwidr or around Lhe filter,
The botder =hall be sttached 1mmedisicly si tha outlel
of Lbe probe (or cyclone, |1 used).

2.t.A Filter Heang Bystem. Any healing sywtem
eapahls nf madntsmng & temperature aroind the filter
hoider during sampling ¢ 12014° C (24R+2" F). or
such other temperature &8 specalled by an applicable
subpart of tha standards o appreved by the Admimus
traior [or & particular application. Altermalively, the
tesler may opl to operate the rquipment st s Lemperature
lnwer than that spoacified. A lnn‘:fntun gauge capnbie
Al measitAng temperature Lo within 3 C (5.4° F) shali
be insialisd s0 that the tamperaturs around vhe Aler
helder can be regulated and monitorsd during <ampling.
Ileauing tystema other than the one shown in APTL-
0581 may be ueed.

2.1.7 Caondenser. The foilowing system shall be uved
to dulermine the stack gas motsture eantent: Four
impngees conpeacted 10 Serivs with leskdree proomd
glass HHUBRS ar any similar leak-lree non-contaminaling
Huings. The first, thirdd, and four h impingers <hall be
v the treenburg-3mith design, madified by replacing
the ip with b4 em 3y ek B glugs tube rxtending 10
sbout L cm €4y in lrom the battem o' the flask, The
seerwud impiager shall be of the Ureenburg-Smith design
with the cstundard np. Modifications (... using Mexibie
connecliorny belwern the inlingers, using  matenals
other thaslttase, or using firxble vacuum Unes to connect
ib# filter holder W Lthe condrnser) may be used, subject
in the approval ol the Admuusirsior, The first and
seennd impdngers shalt eénntaln ¥Xoown quantitiex of
wrler (Snction 4.1.50. the third <Rall be #my, andd (he
fourth shall conwatn & ¥Xnnwn waight of silica gri. or
oquivalent desicecant. A Lhermometer, capable of measur-

ing temperature to within 1* C (2* T) shall be placed
at the outlet of the [ourth impinger lor mooitoring

{FEgE.
Alternatively, Any syftem theat cnols the sample g
siream and sllows measurement of the watar condensed
and moislire leaving Lhe condenssr, smch tg within
1 mior | & ;may be used, subject jo Lhe approvad of Lhe
Adminiatrator, Accaptable means are W measure ths
condensed waler sither gravimewrioaily or volumetricaily
and o measure Lhe moistare isaving Lhe coadenser by:
(1} monitorine the Llemperature and wxsure al Lhe
exil ol Lhe condenser and uaing Dalton’s law of partial
preasures; nr () ng Lthe sample gas stream Lhrough
s tared sitica gel tor eguivsient desiccant) Lrsp with
oziL gases kepl below 20" C (68° F) snd determining
the weight gain.

If means other than silica gel are used to dstmmine
the amount of molsture leaving the condenser, it 13
rreammended thal sikes gel (or equivelent) sull be
used hetween Lhe condrnser sysiam and pump Lo prevent
maoistre eandensslion in the pump and metering devices
and 1o avord 1he neod 1o make corractions lor molsiure ln
Lhe meterrd vulume.

NOTE.~11 & determination of Lhe particulate matter
colircled i the impingers {3 desired 1n addition Lo mols-
ture eantent, the impluger system Jsscribed sbove shall
be used. withoul moeditiestion, Individus. States or
coutrol agencies requiring this :nformetion ahall be
contacird a8 10 the wmple recovery and snalysis ot Lthe
impager eontents.

U1 Metering  Bystem. Vatiium  gauge, (eak-'res
pump, Lhermomelers capabie of messuring tempersturs
towilthin 3° C (5.4° F), dry gas melercapable ol measurtng
voiume Lo within ¢ pereent, and relaled equipmeni, a8
thawn in Figure /~1. Other metering systems capabic of
muntaining wMpling rstes within 19 pereent of iso-
kinetie aml ol determining sample volumes (o within 2
prrernl may e uasd, suhjret 1o the spprovel o1 Lhe
Adinnustrator, When Lthe metering sysism s usted
conjunetion with g pitot lube, (he systern *ball enable
cheeks no isolinelic mles.

samphngimins e lizing metering sysiems designed for
hugher finw rates than that deseribed in APT | or
APT13=057, may he used provided thal Lhe specifirs-
Ligns o this method are met,

YLy Hammeter, Mereury. sneroid, or other barometer
capabily o/ measunng almoapheéric pramure w0 within
2.5 mm g (0.1 0. {{g). In many cases, Lhe baromeLne
reading may be ohtalned irom a nearby national wesihar
Servicr stalion, in which case 1he sation vaue (which is
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Lhe ahaaluic baromstrit prassure) shall ba paquested and
an arjumment for slevelon differences beiWeso ibs
weul iar nlation and sampling point shall be spplisd st s
e of minus 2.5 mm HE (0.1 in. Hg) per 0 m (100 1)
elevatinn inerease ar *iee Yerw (0F slaeatiom decrrase.

2110 COss Density  Detsrmination Equipment.
Temparsiurs wnsar shd premirs gaogs, as d
1n Beetinne 23 and 2.4 of Mathod 2, snd gas snalyser,
|l nernenary, aa deacribad In Mathod 3, The amperature
ananr shall, pretsrably. ba grmnmmly atisc hed to
{he pitot Liibe nr sampling probe it & Azed eantiguration,
sirh that the tip of the sanwnr sxtends bayatic the leading
arlgs 0l tha probe sheath snd does hot tanch any melal.
Alternatively, Lha serisar may he stisched st priof
10 tuse 10 tha fleld Note, howswar, that if Lhs lamparative
sonzar 14 attached in the fiokd, the senxar must hs placed
i &N inierferance-frea ATRNEAMAnNL wiLth reapect to Lhe
Iy 8 parag tuhe openingn (s Method 2, Figure 2-73.
A~ & werand alternative, if & ditfersnee af nnt more Lthan
| pereant in the averags veincity msscyrement 13 1o ba
mtroduced, Lhe Lemperatiite gsiige heed not be stisched
10 tha probe of pitat tuhe ("'his altermative i3 subject
La Lhe approvai of Lha Administrater ) .

2% Ssmple Recovery. The fullowing
needed

221 Probe-Linst and Prabe-Norgle Broshes Nylon
bristle hrushea with stainiass steed wirn handies. Tha
probe hriysh shall have sxiendinng (8l leart 88 longe &
tha probe) of stainless steel, Nyion, Teflan, aor similarty
inett materisl The hrishes shell he properly tited and
ahaped tn brush out the probe liner snd nnttle.

222 Wash Rotllsa—Two. (ilaxs wash bhotilaa ara
reenmimended, polpethylene wish bottles may ha teed
attheapuinn af the tactsr, [Lisrerminmended thal arcetone
nnt ke stopsd in (migethylens Loltles for langsr than &

items  are

manth.

223 (ilae Pampie Btorage Corntainsra, Chemically
mustant, harotilicats giass hottlss, for acstone washes,
M mlnr 100N m| Hersw cap liners shadl nither be ribber-
tarked Taflon ar ahail he conatnicted so 65 10 ba loal-fres
and resistant to chemical attack hy acetons. (Narrow
mouth gless battles have haan fotnd te ba I praone to
nakags.) Alternatively, palysthylens bottles may be
Lser],

224 Prtrl Dishees Far filter samples, Klaes or pold-
tthylenre, unleas otharwise apecifi by the Adman-
{straior,

22.% Ciradusted Cylinder apd/or Nalance To meas
ure eondensed water to within | mi ar 3 g. tirsdusted
cylinders shall have subditisions na greater Lhan 2 ml.

et lahoratnty halances are capahle of weighing to Lha
nearssy k5 g or lexs. Any of thase halaness i« sinisbie fof
use hete and an Saelinn 2 24

220 I'laste Slorage Containere
1n store vihics gel

221 Funnel and NMubber Pabeeman To md in
transter of silics Bel Lo AOTLBIDET Nt nocessarg ol sihies
g#l 1s weighed (n the tield

228 Fuunel (lass or palyethiene, to aldd th sainple
reravery

22 Analynis Foranslysis, the fellowime egnipinent 14
necsderd,

Aright rentainers

231 Cilww Weighing Dishes,

212 Demecator,

2121 Analytirsl Dalance. To mencnie 1o withm 0.t
LI

“ 3.4 Palancs, To messure 1o within 6 5 g,

2.2.5 Realiers 250 mi. .

27.A Hygromster. To measure the relative humidity

of Lha iabnratory anvimnment.
237 Tempersinm Oniee, Ta mieasurs 10 femprrs-
tura of the Inbarstary anvironinent,

3. Rengents

21 Bumpding. The reegret € ased in samplag are 39
follows:
H1.l Fillers, flass fiher fillere, withowt norganie

hinder, calihiting 4 [6a31 18,95 pereent ftlicieney ( SN0Y
parcent pensirannn) on 0.3-mueron dioctyl phihalste
smoke partucles, The Muer #Mciency test shall be con-
ducted in sceordanes with ASTM standard methad D
A7), Trst data [rom the supphier’s gquality enntrsl
program are siificient for this pumnse,

1.2 Hiliew el Inceating type. 8 to 18 mesh It
previously used, iy 8l 179 € GA0° F) for 2 hours, New
silica gel may he udd as reemesd. Alternatively, other
typow of ditarcants (enuivalent or beiter) may he i3sml,
wrhleet Lo the gppnoval of the Admaainiraer,

1.1, Waler. When analy <it of the matenat cnaeht in
the smpingers is reqinred, distiied water shail he used,
Hun hiabks prior to field u=e 1o climinate s high blank
o Leat amph s

A4 Crusiied lee,

A5 Eiapeack tivase, Acddone-insohibls, Laatalabin
shicone growks. Thia 18 not necessary i terewsn con-
nectars with Tellan slieves, or similar, are used. Alterna-
tively, other Lypes of slopeock grease may Le usid, sub-
fre1 1o the aprrnwsl of 1he Administrator.

12 Mampie Hecowery. Atvtour—reagent grade, <0007
pricent resulue, in glass bottles—ia required, Acetong,
froap metal containers geperally has s lukh residuc biank
wod should not be ywd, Bomirtimea, supplisrs transter
arrtane 10 glasa holtles fron motal containers; thus,
weetons blanks shall ho run prior 1o field use and only
aceione with low blank values { <0.001 prrcent) shall be
used. In no casa Ahall & hlank value of groater than 0.001
peresnt of the weight of acetone used be subiracted from
1he sampie walghy,

’
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2.3 Analysia. Two reagents ars reqaired for the snaly-
.. )

211 Acstone. Bume s 3.2,

3.1.2 Dmajeracl. Anhydroys caleium suliate, indioat-
ing type. Alternalively, other t of dealccanis may be
used, subject 10 ihe approval of the Administrator.

4. Procedure

4.1 Bampling. The enmplazity of this method is such
that, 11 ordsr Lo oblain reiiable resytts, tasters should be
unined and sipefenced with the tmsi procedures.

4.1.1 Pretast I'reparstion. Al the components shall
he maintniied and eslibrated acenrding to Lha procsdurs
:mrmrd in APTI)-0378, unleaa otherwiso specified

La {1

Weigh several 20010 3008 I\orlinn- ofilica g=1in air-tight
contiuners o Lthe neareat 0.6 . Heenrd the tatal weight of
the sihra g61 i conianer, on aach containet. As &N
Alternativs, the slies gel nerd not be proweighed, but
muy br weighed directly 1n 1ta impingec or sampling

halder Just prior Lo train assemhbly,

Chack Altars visunlly against ight for ieregularities snd
flaws or pinhaole leaks. Label Niersof the proper dismeter
an the back aide resr the edge uning numbenng mechine
ink, Az an siternative, label the shipping conlsiners
iglans or piastic petr) dishea) aned keep the fliters in thesa
eontainers 41 all hmey ercept doring samphing and
weiglung.

Desiceats the Alters at 20+A0° C (8A+10" F) and
amhient Pn-uru Int st isaat 24 hours snd weigh st in-
terealt of &t leant § hours o & ennstant weight, i,
<0.5 mg change fmm pravious weighing: raenrd rreults
to the nearest 01 me. During each waighing the filter
musL not he azpnsed Lo Lhe Isbaratnry stmasphers for &
peri] greater than 2 minutes snd & reiative humidity
abowe 50 pereent. Alternatively (unless oiherwise speci-
find by Lhe Administrator), ithe fillers may be oven
deind at 10%° C (220* F) lor 2 10 3 hours, deniceated for 2
hours, and weighed. Prcedures other 1han thoss de-
werited, which aeenunt [or rrlntivs humidity effects, may
be 11vedd, subject to Lhe appraval of tha Admjusi ralor,

412 Prehmonary  Detertmunations, Helaet ths sam-
pling =ite ond the minimim numhber of sanpling poinia
arrording ta Mathard | ar s apesilied by the Administra.
107, Heteriming the siack precars, tempsrature, snd tha
mange of velnc ity hewds aung Methoda 221t s reeommended
1hat n lewkhack of the utnl lines (ee Method 2, Bers
en .13 be perfnrmied. Titernnne the nuvstite content
using Approumslion Method 4 or ite aiiernativen for
thie purpase of making soksoete samnling rede setings,
Dietremine the stack gar dry melecitlar woeighl, & dea-
erited i Method 2 Scoctron 3 A o antegrated Methort 2
sampling 15 nsed for molecalar weght detrrinination, the
ntepented bag sample ankll he fken ssmulianrautly
with, and for e sune wotal beagth of Lirne ns, the par-

Bicnlnte sRPle Mn,
Selre1 oopazzle xize pased an Lhe range af eeloeity heads,
Sipch Lhat I 1% AAE Aeee<gary 10 ctdnee the nogsde size n

ardet 10 sl SeKInete sninphag rakrs. b mring the
rn. da not change tha pe??ic <z, Brsnre that the
proper dilersntial peessire ganee 1 choten fur Lie range
ol vaiocily heads fotuaniered aer Section 22 of Methond
B

Selert a cuitubie prohe liner and probe laneth such that
ali traverse points can be wampied. For large stacks,
rontider sampling frim appotite sides of the stack to
teebiics thay 1enth of prohes

Nelart & tolAl sAMPliNE Lumes greater than or rqual to
ihe munimum oled samiphing time speciiitd 1h Lhe Iast
nrocedures for the specibe indusiry such thar (1) the
ssmpling time per point 13 nnt kess than 2 min (ot soma
grestee 1mes tnterval as specttust by the Adminisirator),
whet (23 the sample saliime aEen (correeted Lo standard
canchtionsa} will steedd Lhe Fegqinred munimaum Lofsl gas
sample volume. The Intier 13 hnsed on wn ARpproxmate
avaraze Aampling rate,

[t Is rreommended that the numher of minntes san-
leedl Bl #Rch PNt e W SAZEE OF 80 s TEer PIUB DN
aif manute. o order (0 avoid LMekeepIng eITOTS,

Liv sinee errenmstances, eg., batel ¢ycies, it may he
necessaly (o samipie for thorer (taes &t e LFAVCTEe
points and (o ohisn smalier gas sample volumes. In
theer cuses, the Admuusirsler’s approval must flrst
e obhiwped

4t Preparation of Collwetion Train Thrring prep-
arannn aod sssembly of the sampling train, keep wll
ot+mnge where ennlaILIDRLION Al o0 uf eavered until
Jrst prior to aeaembly or antil samphog 13 ahout 16 hagin,

1'twer 100 il of water inoes i of Lhe lWUSLLWO smpitigers,
lrave the third impinger etply, snd ransfer spproxi-
reately 200 1 M g of preweighed silica gel from 1ts
cnntaloer W Lthe fourth impinger. More silica gel may ba
trsed, bt rgee should b taken o ensure thet it s not
entrained mnd curried ot frotn the smpmger during
stanplizg  1*Iace the contsiner 1N & rlean pince for later
- 1 the sample recavery. Alternatively, the weight nf
the siles gel play impinger nisy be determined to the
nearcst 415 g mirt recorded

Feng m tweeter of clean disposahls mirgical gloves,
plare & labeled fdentilied) and weighed Aiter In the
Hilter holder [ie siirs thal the flitsr is properly centered
and the gasket properly plared 80 a8 to prevent tbe
swisple gan stream from earcumventing the fiter. Cheack
Lthe Lilter inr tears after asaembly is completed.

When {Isa Linery are naed, 1nstall the agleciad noerle
using & Viton A O-nng when stark tamPerstires are
Irxg than 2607 C (500 #) and an asbestos siring pasket
wien temperstured are higher. Sea APTD-0876 for

detalls. Other connrcting sgetems 1Sing vither 116 siain
Jans steei or Tefon Immiles may be 1ised. When metal
Linars ars used, Install the noszie as shave or by & leak.
frem direct marhenical connartion. Mark the prohs with
hoat rasistant tape of by soma other method 1o denots
Lha proper distance ito the stack of duct for oach sam-

phng point. .
Ber up tha traln s in Figure 5-1, naing (if necossary)
s very light roat nf silicons greare on all ground glnm

joints, gressing only tha outer portinn (ses A 1T D-U6T)
t0 avold possibihity of rontamingtion by ths silicons
grease. 21hjact La the approval of the Administrator, &
glara cyclone may ha used hetween tha prot. d Iliter
holdrr whan the total partieninte enteh s eapected to
axceed 100 mg or when water dropiets are present in the
stark gaa,

"lace crushed icr aronund the itpingers.

4,14 Leak-Check Procedisres,

4.1.4.1 I'reteat Leak-Cherk. A pretest beakecliock I8
rerammended, but not reminred. M the tester apts tn
eonduct the pretest lesk-vheck, the following procedure
shall ha nwed,

After the sampling train has been astembled, turn on
and set the filter snd probs heating systenia st the desired
opsrrating tamparatiites, Allow time for the temperatures
tn «tahilize, |1 & Viton A U-ring or other iaak-iree connec-
tinn I3 used in aseembling the probe nottle to the probe
Jiner, laak-rheck the train st the tamuling site hy plug-
ging the nottle and puliing & 380 mm Hg (13 in. Hy)
acuum.

NoTE.—A lower varnum may be used, provided that
it 15 not exveeded during the test.

It an mahestoa string 15 nsed, do not connecet the prohe
to tha train during the lsakchack. Instead, leak-check
the train ty brst plugging the inlet to the hitar holder
teyclane, il applicable) und pulling & 3%0 mm Hg {1510,
11g) eacintm isee Note Immediately sbovs:. Then con-
neet the prube to the tran and leali--heck st about 2
mm Hg (1in. He) vacuinm; altsrnatively, Lthes probe may
be leak-che kad with the rest of the sampling traln, In
one stap, Al o mm e {15 in. UK} vacinm. Ledkage
rates in earsse of 4 pereent of the average samphng ra
or D.GOKT mmin (02 ofm), whichever i3 less, e
unacreptable,

T he following frak-rhery instructions for the sampling
train describead 1n AFT D176 and A T 1)-¥81 may ba
balpful. Ktart the pimp with bypass valve fully open
angd coarse adjust ¥alve rampleteiy closed. Fartindly
open tha roarse ad]ist valve and slowly clnse the bypas
wulveuntil the desred vactnm is resched. Lo nol raveras
direction af hypass valbse, Lhis will caise walsr to hark
up into the Diter hoider. If the desired yaruom i ex-
ceeded, sithar jenk-cherk at thia higher vaciizn or end
the l#uk rheck ne shown helow and stant aver,

Wheit the lenit-ched s comnplerad, tirst slowly remova
tha plug from the nlet to the probe, filter holder, or
cyclane 13 apphirnble) and momedintely tuen off tha
Trecum prumpp Fhes prevents the waler in Lheimpingee
fram heing foneed o kward inte 1he Diter Anlder and
silien gel from helng sntssined backward mito the third
IMpINEer.

41,42 Lenk-¢heeks Doping Samnple Ran, 1, during
the sampling run, & component (¢.g., filter sssambly
or :mpinger) change heromen necesanry, s leak-check
shill be canducted immedistely brinre the changs 18
made. The leak.check shall be done according to the

rorsdiire outhined sn Section 4.1.4.1 abnve, sxcept that

1 shall be done at & vactinm squaito or erthan the
mmailmum valiie recorded Up Lo that pol 1n the test.
1t the lraRAge ral# 19 Iound to he 1o greater than 0,000%7
mi‘min {02 efny) ar 4 pereent of the average samplin,
rote (whichever in lees), the resuits are nceeptahle, s
no carrectinn will nesd Lo be applied to tha total volume
of dry gas metered: 1f, knwever_ & higher leakage rats
15 abtained, the teeter chuil sither record the lankage
rate and plan to roreect the sample volume as shown in
Bacuon 6.3 of tius method, or shall void the asmpling
rnun.

Linmadiately after component changes, leak-chacks
are sptinoiil 1f Mich leuk—hecks are done, the procedurs
gutlined yn Beetinn 4,1.4.1 ahove shall he ured,

4143 Postatesy Legk-'heck. A lenk-chack 1v mande
trry at the eonclicinn of sach sampiing ran, The sk
check shall be done 10 aeeordancs with the proesdires
owlined i Seclian 4.1.4.0, axespt that it shall ba eon-
ducied at & varunm equal te nr greater thail the max
mum ealue reached duning the sampling run. If Lhe
Ieakage rare 1= found 1o be nu granter than 0.00057 m¥y/min
{0.02 efm) or 4 peresnt of the svirage salupiiif Fele
(whechovsr 19 Tewat, the resulis are accepiable, and no
carercion need be applied Lo the o1al volume of dry gas
metered. I, however, & fughet leakige rate w obinined,
tha teatar shall sruher rroord the leskaes rate and corenet
the sampis volume as shown in Bection b 3 of L3 method,
or shall voud Lhe sampling run.

4.1.5 Faniculato ‘Traln Operotion. During the
sampling Fun, maintsin an isolanetic sampling rew
(within 10 pereent of Lrue isokineuic unleas otherwise
specified by the Adminisiratior) snd & tempersiure
sround the {liter of 120-£14° C (24823 F), or such other
temperstnre ns specifiad by sn spplicabis subpan of the
atandards or spprovsd by the Adminisirator.

For each run, racord the data required on a data sheet
such aa the ons shown In Figure 5-2. Ba pure Lo record the
iniyjal diy gas meter caading. Resord the dry e
readings at the baxinning snd and of each sampling Ume
incramant, when chang s in flow rams are J
and after each leak check, and when sampling is halted
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thout exsasslvs
Take othet readin uired by Figure 5-2 st least ones prioe is the tast ran mant of the laokinstic mm rals wi t
L mach sample pu‘l'm uring -’nn'trm Incramant snd nnahn-d-nwlﬂ m wmlummhddau "5
sd-iLions readings whaeo sigtificent changes (20 percent EMDpling, remove ap, verify thes the bl nivalent dendity (Ary molesuler walght)
varistion In velacity head readiogs) oecesitaie addi- snd probe heating mysiems are U te Wmparse. et APTD-0ATs detalls the e
tional sdjustmanws io flow rawe. Leval and taro tha  thet L Dilod tubs snd probe are properly postuoosd. i equal o B4 AFTDCQVE CAUTS B8 BECORACE 0
mannmatar. Hacause the manomster level snd saro may  Poaition Lhs nottle st the Uaverse with the tip  using e 45 ot aas the n;mqnphl unieas
drift dus to vibeniinns and temperature changes, maks  polniing direcily inio the gae stream. ataly mart  sbovs siated ranges Citation 7 tn Section 7) are taked
prerodic checks quring the Lraverse. the pump snd sdjust the Gow w isokinetie cendltions.  approprists staps (me 1]
. Nomographs are avsllable, which aid in the rapid sdjust-  \o cotipensats jor the deviationa,
PLANT AMBIENT TEMPERATURE S
LOCATION QAROMETRIC PAESSURE
OPERATOR ASSUMED MOISTURE, %
DATE PROBE LENGTH, m (U
RUNND. ‘NozzLe ICENTIFICATION NO.

SAMPLE ROX NO.
METER BOX NO.
NETER AHg

CFACTOR
PITOT TUBE COEFFICIENT, Cy

SCHEMATIC OF STACK CROSS SECTION

AVERAGE CALISRATED NOZZLE DIAMETER, cm (i) o e
PROBE HEATER SETTING
LEAK RATE, m3/min.lctm} -
PROBE LINER MATERIAL
STATIC PRESSURE, mm Wy fin. HyJ.

FILTER NO.
PRESSURE
DIFFERENTIAL
ACROSS TEMPERATURE
. § GAS SAMME TEMPERATURE UF QA -
. STACK VELOCITY ORIFICE AT ORY GAS METER LEAVING
SAMPLING | VACUUM | TEMPERATURE HEAD METER GAS SAMPLE FILTER HOLDER| CONDENSEZN OR
TRAVERSE POINT TiME mm Hg {Tg} 1arg). on H20 VOLUME INCET OUTLET | TEMPERATURE, | LAST IMPINGER,
. NUMSER 19). min, {in. Hg) o [*F) menlin 20| [in, H30) mind . e ("R % 1*A °cI°F *C L%
EnE—
TOTAL Avg, Avg.
AVERAGE Avy,

When the siak is under vignificant negstiva prassire
eight of imungsr stem), take cas 1o closs Lhe coarme
" mdjuat valva belora insarting the proba into tha stack to
provant walar from backing into the Hiwer holder. If
necossary, Lthe pitmp may ba tumed on with Lhe coarss
ad]ust valys closed,

Whan the probe is in positinn, hlnek off tha apaningy
around Lhe probe and porthels to prevenl wunrejue-
sentativn dilution af the gas stresm.

Travarse Lha stack cross-asclion, s required by Method
1 or aa specilied by the Adminisiretor, being carsful not
to bump the prohe nogzin into the stack wally when
sampling near the walls or when remnying or inssrtng
the firoba Lhrongh the porthnies; Lhis minimizes \he
chanee ol rutrneting deposited material.

Iiring the tast run, maks periodic sdiustments to
Keep Lhe tempersture around the filter holder st the
proper leesl: sdd mora irs and, il nece . salt to
nisintain 8 temuperatace of less than 20° C (GR® F | at tha
eondienweraibies gl nulist.  Alsa, perindicslly check
the lewrd and rero of Lhe mannmeter. .

11 Lha pressire ATop Beross Lhe fiter becames oo high,
making 1wkmetie ssmpling diffienit to malntain, the
filter muy b replacad 10 the midst of & sample run. 1t
14 reeannnendsd Lhat another romplets jliter nssembl
he tised rather (han attempling Lo chapge Lhe titer (taeil.
Reinrs g new hiter axsembliy iy installed, conduct s lrak-
chrvk tome Setion 4.1.4.2). The total particnisis weght
shiali inclde the summation of sl fiter assstnbly catches.

A angin train ahatl be used for the antire sample run
1rept 1N tasay where simultansons sampling 18 1}
Y Lwo of mors sepAratls ducts or st two or more different
ocations within the sama duct, of, in cases whate equip-
ment failurs cecossitates s change of traina. In sit other
situstions. the use of two or mere trains will be subjert to
the approval of the Administrator.

Figure 5-2. Particulate field data,

Nota that whan two or mors Lraing are ussd, separats
snalypes of ihe front-tell and (f applicable) Wmpinger
eaichne from sach train shall be parfarmed. unlee idanti.
cal notsle gives were used on all Lraing, in which case, the
front-hatf catches from the individual trsuns may be
combinad (as may the impinger ratcbes | and one snalysis
of frant-hall ratch and one snalysis of impingsr cawch
may bs perforrned. {onmnut with the Administrater for
detalls concerning tha ealculation of resulls when two or
more Lrains ara wwed.

At the end of tha sampls Fun, turn off the coarse adjust
valve, rernovs Lhe prohe and nozzle [rom the stack, 1urn
oft ths pump, record the insl dry gas metas-reading. and
erondirt & post-test leak-heck, aa outlined in Seetion
4.1.4 1. Also, lsak<'heck the pitot necs sa deswribad in
Method 2, section 3.1; the linas miust pasa this lsak-cherks,
in ordar to validate ths velncity h Ants.

4.1.4 Calcnlation ol Parcent Isokinstic. Caleilsts
prreant isolinalic (ses Caleniatinns, 8action ) to deter-
mirs whether the run was valid ar anothar tast min
shanlet bs made. 1 there was difficilvy in msintaining
isckrinetir ratea dums Lo sonree conditions, ronsult with
thes Administrator fon possible varisnce on the isokinstic
ratea

4.t Sample Reenvery, [Praper cleanuop proesdura
heging ay soon a8 Lhe probe 19 remaved fram Lhe stack at
the end of 1the sampliug perind. Allow the probe Lo conl.

When the prote csn be safely handled, wipe oft ail
exlernal particulaia mattet newr the Lip of the probe
nnzzie and place s I‘IS nver {1 to ptrvent lnsing or galning
particuiate matter. 3o not cagy off the probe Lip Lightly
while the sampling 1rain i3 conling down aa this would
crealn s vactum tnthe N1ter holder, thus drawing water
from the impingers into Lhe filter holder.

Rafors moving the sample 1*ain to the cleanup site,
remove the probe from the sample |rain, wipe off ths

slicones grease, and cap the apsn outlst of the proba. Ba
careful not 1o loss any condansats that mlfm be nt.
Wipe o tha silloone greass from the Alter inlet where the
probe was festenaed and cap it. Removs the umbilleal
cord from the last impingsr and ¢ap the impinger. I s
flexible lins 18 used batwesn the frst impi or cof-
danser and Lhe Miter holder, disconnect the line at the
filter holder and ist sny condensed water of liguid
drain {into the impiners or condenser. Alter wiping off
the silicons grense, cap off the Olter holder outlst and
impingsr inlet. Either ground-giss stoppers, plastio
P, OF Serum capd Y be used to close thess openings.

Transier tha‘Frnbe and fAltar-impinger azsembly to tha
cleaniup ares. This area shouid be clean snd protectad
fram the wind 8o that the chancea of contaminating or
loming the sampls will he tminimized.

Save 8 on of the acetone used for cieanup as &
blank. Take 200 ml of this acetons direotly from the waah
hottle bring used snd place It In & glass sample containeg
Iaheled ' acetons blank."”

Inspect the traln prior to and during dlmmbiLund
;“?I“ any abnormal conditlons. Treat ‘the samples aa
ollaws:

Container No. [. Carefully removs the filter from the
filter holder and piace it In 113 identifed petrt dish oon.
tainer, Use & r of tweezers and/or clean dlsposable
surgical gloves Lo hendls the Alter. If 1t I3 nacamary o
fold tha lilter, do 30 such that the particulste cakes is
inside the fold. Carefully transler to (he petrt dish any
particulste matier end/or Blter Abers which sdhers to
the Mier holder gasket, by uiing » dry oyion bristie
brush snd/or & sharp-edged blade. Heal the contalner,

Contsiner No. £. Taking care 1o sae thet dus ca the
cutalde of the probe or other srierior surfaces oot
get into the sampls, quantitatively recover particulats
matter of aiy candensats [fom the probe nossis, probe
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filng, probe liner, and frant half of the Nar bulder by
rn. Thesr componants with scstabe and Lbe
wash (o & giams containce. Dixtified water (g be ied
inatend of scstone wWhaen approved by the A dministrator
wnd shsll be used when specified by the Adminisoador;
In Lhase canse, Sa¥F & Weilar Liank and fofiow the Admin-
werator's directiolis on asalyud. Perform the acsiane
rinses ss follows:

Carefilty remove the probe noztle stul clean the tnshde
atiFinen by Aosng with aerione fram s wnsh boitls anrd
bristhitor witls A nylen heetle hrugh peush until vhe
el ANn<e thaws na 9isiisle panwles, aiter which
praks & haad Tinse Al e insgle s lnee *ER peetnne,

1t ft mind e e nsude parts of 1he Kwegelok
fhu with mevbore i1b & Sililler way UnDl No vitdhie
ParLeies remndi,

Ritw Lhe prole llner wilh aevtone by fhing and
rotnOee the prodw wiEe Sognvie aectone [nlo 1 ujpes
ek w DA wll akds auriaces will le weried with nee-
fine Lt the seevtone demin fren the lower e o the
mmple eaninuier A funnst (glass ar potyethylene) mny
D sl v i o tranialeet g hipd washies de o con.
walver, Fallnw the acctons mnee with & prahe bhnish,
Hodd 1he probe im0 aelinen posion, Sisrl pesiahe
1nrn the npper end & The prate brast ss e pnched
with i twisnne bt throuch (e probe i 3 sampie
O nde hothe L Eoal the pralse wued
Culel By Acets sl ) i MAlTer which 14
Brpshesd froms the yprobe Toon the boasle sheongh thae
profa Lhree Ui ol o wnlil e Vil pattutnde
Tualter v oeafoped oy with Ghe e bone of ol pene
remaite i Hhe protss Boer oo siawl sospaectiinn Worh
stwtvlss Shoeb of otier elal jasbe, T e hiush
throogh o 1 Abou sl e wee BE Bl s
Himes il praba s foive ot ePestes 10 whieh
e niatier can bty Hinee the e
sioe, A oty pa eIy o cb e smasliops
10 the mampsle ponimie F o AL e st dwale 4
Lnal aeefone Aase of thee prede s deseolod acngs,

It ix recommanded that Lwn pwagrie s terl Lo clean
the proba L& mmimite sampie Inges Bolwesn SEMIDINBER
mins, keep brishes clean dad prova g feom rontan e
1inn

After an®iring that all joints have been wiped clean
sl ihieons grease, clean 1he m=nde ol e oot hail of tha
siter polder hy rubhing the atefa sc with & nyleo hristle
prush and rinsing wilh Aoclene s cmh sielirs
three times ar mare {f needed tn remagee viaihie partuen-
Inte Make & fisal rinee of the brosh and Bldiee haolder,
Carefiitly rinse mH the glass oyelone, Aien ol applicabier,
After all st machings and parbu odste patisr hove
heen collsctrd (p the sample contanuer, tghien the A
on Lha sanipte contaner s thnl seetans wail unt tenk
ont when [1L 1 shypped 1a the iahoratary Mark the
hatghl of the thud Iegel 1o deteminne whether af nid
leakage ncenrred dunng transpart Labe! the contarnes
1o clanrly wlentdy 1l contends

Crntarner Na 4 Nate the eolor sl the indinating silirn
peita dsternine 1hit b bees covsptetery spent and neake
a notaUian of it~ eatdzien Ve foe the <hen g8 fron
the fautth fpuger 10 11~ ongia&l conlRioer fnd seal
A funnel may make it vasier 1o panr e siew el wailhant
spillibg A nihiber polcemsn iy be nsed oy an sd n
removing the silem gel fromn the immnger |t 1 pat
HecassATy Lo Prnn®e 1he siadl srnounl of dust parincles
Lthal may adhere Lo the impingsr wall aud wee diffonlt
6 remove Eies the gain i weight o tn be naed for
moistire celrulstions, dn net 1xe any walsr ar other
Liguiida to transfer the sikum pel 108 bolaswe s availabin
in the Reld, folinw 1the proedote for conrstier No. 3
in Bection 4 8

tmpinger Water Treat Hhe impunere A fallow s, Makn
s natatianalruy eoaluroar finom tebgued eatch Messurs
the hopnd whi - 0 the nesi Thees ppungsrs to %atiun
&1 ml by g 8 graduated cylnder or by welghing it
o within =05 g by uang & bamsnee f nne s Avaciable),
Record the volime ar weight of hipuid present. This
information it Fequuzed L0 calctiiste the mewsture rontent
of the efBusnt gar

Discard the linuid after messuring and reenrding tha
walutne or weight, unisss analysic of the impinger ralch
worequired (see Note, Bection 2.1 73,

Ul & differsnt type of condenser is uxed, meanire the
smount of mnteure condensed sither volumetrically of
gravimetrically

Whenever ﬁnulhlo, eentalnera shanld he shipped in
mich & way that they remain upnght st sil times,

41 Anslysiv, Record the dats required on & shest
mirh 84 the ans chawn in Frpare -1 Handle esch sampie
rontainet as fallows:

{ontainsr No |, Leave the rentents in the shinping
ecantainer of transfer the filtsr and sny locse partiuliats
irom the asniple rontainer to & tared giass weighing dish,
Daesicente Int 24 bhours in & desircator contaning snhy-
drous caleium sulfats, Weisgh to & constant weight and
report the remits ta the nearsst 0.1 mg. For purpones of
this Bection, 4 3, the tarm “ronstant weight™” mesns a
diflerance of no mors than .5 mg or 1 parcent of total
waight lam tare waight, whichaver (s greater, betwesn
two conmcutive weighings, with po lsss thao 8 bours of
dasicration time batween weighings.

RUAES AND REGULATIONS
Phant,

Drta

Rua No.

Fiiter No.

Amount liquid last during transport

Acetone blank volume, m!

Acetone wath volume, m!

Acetone blank concentration, mg/mg (equation 54)

Acetone wash blank, mg (equaticn 5-5)

CONTAINER

WEIGHT OF PARTICULATE COLLECTED,

mg

NUMBER

FINAL WEIGHT

TARE WEIGHT WEIGHT GAIN

Less acetone blank
Weight of particulate matter

FINAL

VOLUME OF LIQUID
WATER COLLECTED

| —~————————— |

IMPINGER SILICA GEL
VOLUME, WEIGHT,
ml, -]

INITIAL

LiQUID COLLECTED

TOTAL VOLUME COLLECTED

® CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT
INCREASE BY DENSITY OF WATER (1g/ml}.

INCREASE, g

* VOLUME WATER, ml
Tom TER, m

Flgure 5-3. Analytical data.
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Alternatively, tha sample may he oven drind st 108* C
F} for 2 to 3 hours, oooied in the desicestor, and
watgbed Lo & constant waight, unless otharwise specifiad
by Lbs Adrnmnistrador. The Leater may sleo oph Lo aven
dry thassrmple at 1A * C (28° F) for 2100 bours, weigh
the sampin, and use this weitht as & insl waight,

Coniainrer No, 8. Nots tha isvsl aflinuid In the enntalnes
and cenfirm on the analyals sheet whether or B0l lsaRage
occurted during tranaport. Ll a noeticeabla amount of
lsaage has occureed, either waid the sample or use
methods, Wiljact to the gppenvsl ol the Adminisrsior,
to corract ihe final regals. Measure the iiqued an LA
container slther wvolumetrirally Lo 1 mi or geravl-
matrically Lo +0.5 g Transfer the contents to & Lersd
250-ml beaket and avaporale to dryness st ambasnt
tempetature snd presxurs. [esiccate for 24 houra snd
waigh Lo & constant weight. Hepnrt the reaulis to the
fioarost 0.1 mpg.

Container No_ 8. Waigh tha apont alltca gel inr allics gal
plus impinger) Lo the neneest 0.5 g using & balance, This
step May ba conducted i the licld.

“Acetone Blani'" Contamner. Measurs acetons In this
container  elthar volumetrically or gravimetrieslly.
Transfet the soetane to s tared 250-mi beakor wnd svap-
orste Lo dryness &1 ambisnt tamperature and prassurs.
Daestceste for 24 hours snd weigh (o & contsant weight.
Repart ths results to the naarest 0.1 mg.

oTE.—ALl tha option of the trstar, tha cantenty of

Containar Mo. 3 a2 well a8 Lhe acatone biank contawner
™may ba avaparsiad at lomperatitas higher than ambi.
ent. f avaparation (4 dnona sl an slevated trmparstum,
the tamperature must ha heiow Lhe hoiling pomnt of the
solvent: also, o prevsnt "humpug.”” tha avaporalion
procass must ba cinsaly supervised, aad tha contants of
ihe healtor must he swirleat oecationally to maintain an
sven lomparaluta. Lisastirams rare, a8 aretons s highly
fammalie arid has & low Jash mant,
8. Culibralinn

Maintaln s tabaratory ing of 81l calibitallans,

5.0 Pmbe Norzie. Prote norzies shall he ralitirated

halors their initinl was in the Halid. Llang & micrometer,
mmeastrs ihe inude disineter of the noztle to Lhe nearest

RUBBER
RUBBER STOPPER
TUBING
v >
(N ;W
CLOSED
SLOW INTO TUBING :
UNTIL MANOMETER
READS 5 TO 7 INCHES
WATER COLUMN ORIFICE
MANGMETER

&1 Nomencistura .
= (Iroas-sec:1onal area of uszzle nd f1n,

-

Bee =Water vapor 10 the gas stfewm, propornnn
by roluma.

Ce = Ateatons blank renldus concentrations, mg/g.

£a - Conoenimtiun of particulate metisr (o st

En8, A7y basls, corrected to swandard condi-
ions. g/dsem (R/dsch).

1 = |I'srosnt of isokinatic sampling.

= Marimurm seceptuble leakage rate for aither s

retest laak cheok or for a leak cheok follow-
ng & componant changs: squal to .0005T
m¥min (0,02 cfmn) of 4 parcent of the avarags
sampling rote, whichever |5 Lags.

Is =Individusl lsskage rate obesrved duﬂnf the
inak check conducted prior to the "iw"
component change {(I=l, 2, 3....%),
nimin (efm}.

z, = lasknge rate ohwrved during the post-test
lvak chack, mimin (etm), )

m, =Touslsmount of particulale matter collected,
mg.

M =Malerular weight of weter, 18.0 g/g-toole

¥ 08.0ibAb-mals). ve

»e =Muss of residus of scelonn afler evaporation,
my.

2.4 =Barometrie pressurs st tha sampling site,
mm Hyg (0. Dg).

P = A beolute siack preasure, mm Hg (in. Hg).

Puwi =Btandard sbscluw pressurs, 760 mm Hg

(2.9210. lg).

RULES AND REGULATIONS

0.025 raum (0.001 In. ). Maks thres ssparats messitremeanta
using different diametsrs sach time, and obtmn the sver-
age of the measurements. The AiJerencs betwamn the bigh
snd low numners shall not axoesd 0.1 mm (0.004 in.).
When R nicked, dentad, or , they
shall be reshaped, sh ned, and recalibratad bafore
use. Each noztle shal psrmanantly and uniquely
identifind,

3.2 Pitot Tube. The Type B pitot (uhe sasembly shall
he calibrated srcofding to the procedurs outlined 1o
Baction 1 of Method 2.

5.3 Matering Bystam, Nefors ity initish une Ln the Asld,
the matering Yy 9tem shail he calinratad sccording to tha
proendure sutlinad in A I'T D 4076, Instesd of physieally
srdjusling tha dry gaa meinr disl rasdings to correapond
10 1ha wet Lest meler rasdingy, ealinration factors may be
used Lo malharmeticaily corract the pas melar dial resdingsy
1o the proper vaiues. Halore calibhrating the metaring 4y s
iamm, it i8 suggestad that s kak-check he conducted.
For metefing systems having disphragm pumpd. the
normel l+akcheck procedurs will not dulsct leskanes
within the pump. For these rases the [ollowing Ieak-
check nrormrure 18 suggestad: make 8 I0-minuts calibre-
tion run st 0.00057 @ ¥min (0. 02 cim); st the and of the
run, take the differerice of the massursd wat tast metsr
and iry gas mater volumes; divide the diftarance by 10,
to gat the leak rate. The Isak rats shouid oot sxceed
0.000%7 m ¥min (0.02 clm},

AMer each Arld use, the calitbratlon of the metaring
apstemn shall ba chacked by parforming Lhrss calibration
runs al & single, intermecdiate ofifice satiing {based oo
the previows field Lest), with the wvacuum sat al the
mazlmum walue resehed during the test sariea. To
sdjust tha sacuum. insert & valve batwesn the wel Lest
melar and the ini-L ol the metening sysiem, Calculats
the avarags value of the calibration tactor. 1f the calibrae
unn haa changed hr more than 5 pereant, recalinrata
the metar ovar Lha full rangs of orifice settlngs, s out.
linnd 1n APTH-Q7ts

Alternative pracedigres. a.g.. 1ing Lhe orifice meter
eowlticirnis, may e asel, sutgecet to Lhe spprovel of the
Adniintsirator, .

ORIFICE

BY-PASS VALVE

41781

MNore.—If tha dry gas metar cosflicient valus obtained
betors and silar & tast serins differ by mors than § parosnt,
the test series sball siiher be voided, or calculations far
the tegt series shall be performed using whichever mets
coafficient value (l.e.. Mbdu‘ or aiter) gives the lower
value of Lotal sampla volume.

54 Probe !l-‘x’n Calibration. The probs haating
. sstem shall Be calibraiad Lefore its initial use In the
li-I1f secording o Lhe prosedurs sutiined in APT D-0876.
Probes constructad sccording to APTD-0581 nerd not
be ealihratad if the callhrston curvea in APT1)-0378
ars usad,

5% Temperstiure Csugss, Usn the procedurs in
Secilon 4.1 of Mothod 2 to calihrsts in-91ack temperkiure
Raugee. DDial therrmometers, sich as are usad for the dry
xRS meter and condepser outlet, shall ba calibrated
SEAINIL Merciry-in-g thermometnrs.

5.8 Leak Check of Metering Systam Shown In Figure
51, That portion of the nmrlln; train [rom the pump
10 the orifice meter chould he leak checkad prior to Iniual
usa and siter each shipment. Leakage after the pump will
rrault in leas volume heing treorded than s sotusily
sampled. The lollowing procsdure la suggested {see
Figure i4): Closs the main valve on ithe metar box,
Insert & onehols rubber atopper with rubbes tubi
stiachsd Into the orifice exhaust pips. Diseonneel an:
wenl the low side of Lhe orifiee manometer, Close off Lhe
low sids orifice tap. Promurise the system o 110 8 em
(5 1o 7 In.) water column by blowing (nte the rubbes
tubing. Pinch off tha tuhing snd obssrve the manometer
lor ons minuts. A low of prasurs on ths manometsr
indicatas & leak in Lhe metst box; lmaks, i present, must
De correcied.

%7 Barometer. Calibrate against & mercury barom-
ster,

8. Calculations

Carry out calculations, reisining st least one exurs
decimal figure beyond that of the acquired data. Round
off Agures after the finsl caleulstion. Other forms of the
squations may bé used aa long a8 they give oquivalent
resulia.

VACUUM
GAUGE

’ )

MAIN VALVE
CLOSED

AIR-TIGHT
rumer ’

Figure 5-4. Leak check of meter box.

R =Tdeal gas ranstant, 0.08218 mm Heg-mi/*K-g-
mnle (21.85 in. Hg-MYy* R-Ih-mole),

Ta = Absnluta average dry !‘u metar lamparatiare
{we Flgure &2, *K (*H).

T. = Absoiljia averuge stack gas temparature (ses

Figurs 5-2),*K {°R)

Tus =Biandard absolule tsmperaturs, }N3* K
(S2R* R).

e =Voluros of acstons hlank, ml.

Veu =Y alume of acatnne usad Ln wash, ml.

V1.=Total volums of ligtid collactad In tmpingers
ard silics gel (me Fipure &-2), ml

Va=Volume of gas mmple as measured by dry gas
meter, dem (def).

Vataar=Volums of qua -‘Tglo meanired by the dry
M meter, correc to standard conditlons,
dscm (dsef).

Vetiray=Volume of water vapor in the gaa mm
corrected to standard conditions, scm .

V.=Htack gas velocity, oalrulatad by M 8
Equation 34, using dats obiained from
Msthod 5, rn/sec ( )

W.=Waight of residiis in acetons wash, mg.

Y= Dry gas metar calibration factor.

alf= Average preasurs diffarantial across the orifice
meter (sos Figure 5-2), mm HeQ (In. B40).

,.-Eon;lty of acetons, mg/ml {me labsl on

ottle).

'--llgm“, of water, 00082 g/ml (0.002201

)
#=Total sampling time, min.

#, = Sampling time interval, from ths beginning
of & run untld the first component change,

n.
#.=»8ampling tims interval, betwesn two suo-
cassives componsnt changes, beginning with
the interval between the first and mecond
chasnges, min,
#,« Sampling time interval, from the final (nw)
componsnt changs uniid the end of the
g BTN %
= Bpecific gravit mercury.
60 = Bec/min. ’ il

s !:l)-Con:’:r;mn to parcent.
. verage a8 mater tampersture snd av
orifice drop. Ses dats shest (Figure 3-1). sreee
[ %] Gas Volume. Correct the mmpls vohums
metar to Stan conditions
mm Hg or &° F, 2002 in. Hg) by using

V- () = V-r( T“d‘
s

L Pnd
Poa.+ (AH[13.6)

Equstion &1

=K V.Y
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RULES AND REGULATIONS

where:
) =0 500 * X /mm Hg lor matrie uhits
I-l'll"llln.lh Kagilah anla

prior 1o somponent changes
of I axcsads L., Equation &-1 must be
s,
(a) Case . No componeni ebantes mads during
snping run, o this case, replnce Ve n Equstion 5|
with Lhe sxpreeaion;

V-— ( L- 0T Ll)'l

M) Case 11. Ona or more component changs mada
during tbe asmpling ntn. In thie maae. repince Vo in
Equstion -] by the espremaint.

[V.— (Li— La)8,

n
~ 3 (L~ Lo~ (L,— L.)o.]

=2

and subsittuts anly for three leakage rates (L. or [}
which axessd L.

8.4 Volume of watar vanor,
Equastion 3

. - BT, -
Viea =V f_{'—h) P d')=[\‘l‘n

where:
Hy= 0001213 mYml Ior meiric cars
=0.04707 Ttml for Fnghisn inns,
8.3 Motrture Conlent.
Ii — "v [ Tal
e T —

Vevorn Vo corr

Equsiam § 3
I=

Where:
Ky=0 02474 mm g =ndmi-*F lfor matric anlts,
=0.002600 1n. |Tg—-rtdmi-"R for Ennhah unita
8.11.2 Caiculstion From Lntermediate ¥alues,

T'Vataras Fard 160

T at B AP GO 1L

K TV awm
PPV AL 1,

Fauuban 4R
where:

2= 4,390 for rostric uinta

w={0,00450 for English anits.

0.12 Acosptable Hesalta U 90 percant < ! <110 per-
e=nt, the results are sccaptabls, LI the results are low in
sompansen to the standard and 7 is bevond the aocept-
ahie range, or, if {19 lose vhan 90 parcsnt. the Adminis
irator may opt to accept the resultsa, Um Citation ¢
&unluﬂmonu. (Rherwime, Peject the rosniLe and rapast

Lest.
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mining the molsturs rontani based upon ssumptios of
miurstad sonditions s given in Lhe Nots of Bection 1.3
of Mathod 4. For the purposs of this method. the sverige
stack gaa temperatiire from Firure 1 ey e [*]
malts this detarminstion, providad that the sccurscy of
Ltha 1n-ateck tampersiure sansor 1 4 1* C " F).
L4 Arstone Biark Concentration.

m
c,- me
' abPa
Fonation 54
oV Aretone Was Blant
H s = C. 1 su Ps
Equation 5-%
64 Total Partirulate Waight. Determine the wtal

iculate satch from the sum of the weighis obtainad
m eontainers | and 2 isas the acatons blank (e Figure
#-1). Nntg,— Refar to Bartion 4.4 to samist In caleulation
of rem)ita knvolving two or mors filtar assembliss or two
or mors mmpling eina.
69 Particulnts Conesntratlon.

¢,= {0.001 g/mg) (my/ Vi)

Equation 3¢
610 Conwsrsion Factors;

100 T, [Ky Vi + (VI T (D 3H/13.60]
bUGu.F A,

Frem To Multipiy by
el mt n,
nli? zr.Nd 1543
a i 175 2, 208104
[y g'm* 1y

A11 lsokinetin Variation,

8.11.1 Calculation From Raw Duta.

""""""" Fquabion §-7

A. Vollaes, R. 7. A Rurvey of Commercially A vailable
Instrumantation ¥or the Mesaurement of w- Hange
Lisa Valociites. 7 8. Favironmental Protaction Ann
Emismion Measuramont Hranch. GL
Park, N.C. Novamber, 1976 (unpubiisbed paper,

W Anaual Book of A 5TM Standards. Past 3 ¢
Fuels, Cos) and Clole; Atmoaphsric Andrlil Amerioan
*‘-mwty for Testing and Matersuls. Phaladelphin, Pa
W4 pp. 617 G2z,

Mitpon Aoy Tepuinonoy ag SUrers 1nving
Fosimseiny FRGM BTATION A KY BULRI RS

L, I*'inciple and A pplicabifuy

.1 Trinciple. A g8 sample s satracted from tha
sampling paunt o the sack. The sulfuric scid mis
toclydung mylfur wronidel sod the sulfur dlozide are
mparstad. The suliur dintide fraction a measiired by
the bariun-thono ttratdon metbod.

1.3 Appheabiuty. This metbod is applicable lor tbe
datermitalion of eullur dinnide smusioos from s Looary
mources, The minumum detecwabls limit of the msthod
hiad been devarmined 1o be 2.4 milligrams (rog) of S0y
(2 12107 1o/t ¥}, Altbough po upper limit bhas besn
mwblished, lesls bave shown that concantrations as
bigh a3 W0.UN0 mg/mé of Bi)y can be collected sfBcisntly
in iwo mudest impingers, sach contalming 13 millilitars
of 3 pareent hydrogen perotide, st & rate of 1.0 lpm lor
20 minuwss. Baasd on theorsticsl ealenlsuions, Lthe upper
concerLmLion limi 1o & X-hier sarople 0 about 93,300
me/m?e,

Yosaible interferents are free amemonls, watersoluble
cauons, and fluorides, The calions Btoridel are
remaved by giaas wool filtar and o iso hbhh.
and hancs do not afteet Lhe BO soAlyeie. sampbey
ars being taken from & gas stream with high concentm-
tions of vary fine matallic fumes (sueb aa |n tnleta e
cottrn] deviews), & high-+ificlency glam Ober Altar must
be need (0 place of the glas wool plug (1.4, the one tm
tha probe) Lo remove the catiom interfarents.

Free ammonia Lnterferss by reacting with A0y to form
Eﬂlcuhu mifis and by reacung with the indiestes,

h- .rnmonu is presant (Lhis ean e determined by

and noticing white m

mn. tn thn and isopropanal bubbler),

thve methods, alhlqnnth-sp vll of 1he A

-y, UB, BYironmental Agwney, =
required.

1 Apparsive
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METHOD 9--VISUAL DETERMINATION OF THE-
OPACITY OF EMISSIONS FROM
ETATIONARY SOURCES

.

Mrraop #-Visvai DITERMINATION OF TRE
Oracrry or EM1sstons Faos StaTIONARY
SBources

Many stationary sources discharge visible
emissions into the stmosphere; these emis-
sions are usually fn the ghape of a plume.
This method involves the determination of
plume copacity by qualified observers. The
method includes procedures for the tralning
and certification of observers, and proce-
dures to be used in the field for determina-
tion of plume opacity. The appesrunce 0f &
plume as viewed by an cbaerver depends
upon a number of variadles, some of which
may be controllable and some of which may
not be controllable In the field. Variables
which can be controlled to an extent to
which they no longer exert a significant in-
fluence upon plume appearance include:
Angle of the observer with respect to the
plume; angle of the observer with respect to
the sun; point of observation of attached
and detached steam plume; and angle of the
observer with respect to a plume emitied
from & rectangular stack with a large length
to width ratio. The method includes specific
criteria applicable to these variables.

Other variables which may not be control-
lable in the fleld are luminescence and color
contrast between the plume and the back-
ground against which the plume is viewed
‘These variables exert an influence upon the
sppearance of a plume as viewed by an ob-
server, and can affect the abdility of the ob-
aerver 10 accurately assign opacity values to
the observed plume. Btudies of the theory
of plume opecity and field studies have
demonstrated that s plume Is most visible
and presents the greaiest apparent opacity
‘when viewed against a contrasting back-
ground. It follows from this, and is con-
firmed by fleld trials, that the opacity of a
-plume, viewed under conditions where 8

contrasting background is present can be a3
signed with the grestest degree of accuracy.
However, the potential for a positive error ls
also the greatest when & plume b viewed
under such contrasting conditions. Under
conditions presenting & Jess contrasting
background, the apparent opacity of &
plume i less and approaches gero as the
color and Juminescence contrast decresse
toward zero. As a result, significant negative
bias and negative errors can be made when
& plume is viewed under Jeas contrasting
conditions. A negative biss decreases rather
than incresses the possibility that a plant
operator will be cited for a violation of opec-
ity standards due Lo observer error,

Studies have been undertaken to deter-
mine the magnitude of positive errors which
can be made by qualified observers while -




.-

) Environmental Protection Apn?y

‘resding plumes under contrasting candi.
‘tions and uxing the procedures set forth in

this method. The results of these studies
(fie)d trials) which involve a 10ta) of 769 seta
of 25 readings each are as follows:

(1) For black plumes (133 sets st 3 snoke
generator), 100 percent of the sets were resd
with a positive error ! of Jess than 1.5 per
cent opacity, 89 percent were resd with a
positive error of Jess than § percent opacity.

(2) For whiie plumes (170 sets st & poke
generator, 188 sets at & coal-fired

percent of the sets were resd with & positive
error of Jesz than 7.8 percent opacity; 8%
percent were read with s positive error of
Jess than § percent opacity.

The positive observational error associat-
«d with an average of twenty-five readings s
therefore established. The accuracy of the

from stationary
to § 80.11(b) and for qualifying observers for
opacity
‘& Procedures T

3 Por a set, positive eTTOr = average opaci-
ty determiped by observers' 35
tionz—average Opacity determined
transmissometer's 23 recordinga.

i

P1. 60, App. A, Meth. 9

tion, type facility, observer's name and af-
flliation, and the date on a field dsta sheet
{Figure #-1). The time, estimated distance
40 the emission Jocation, approximate wind
direction. estimated wind speed, description
of the sky condition (presence and eolor of
tlouds), and plume background are recorded
an a fleld data sheet at the time opacity
readings are initiated and completed

23 Olservations. Opacity observations
shall be msde at the point of greatest opaci-
ty In that portion of the plume where con-

dmédnurnmhmtﬂmhm
plume &s it emerges from the emimion
outlet, opacity obtservations ahall be made

' beyond the point i the plume at which con-
., densed waler vapor i Do Jonger visible. The
observer dis-

shall record the approxtmate
tance from the emistion outlet 1o the point

E
§
%

!
f
sEd
1

%§§5
siig

overlap.
culate the average by summing
of the 34 observatiors and dividing
by 34. If an applicable standard
aversging time requiring more
servations, caleulste the average for
servations made during the specified time
period. ‘Record the average opacity on &
::ndshul.(seemml-'l for an exam-
) S
A Quallficctions and Testing
3.] Certification Requirements. To recelve
certification as » qualified observer, a candi-
demonsirate the

HiH

date must de tested and
ability to amign opacity resdings in § per-




<

1. 60, App. A, Meth, 9

vent increments to 25 different black
plumes and 25 different white plumes, with
an error not Lo exceed 15 percent opacity on
any one reading and an average errer not to
exceed 1.8 percent opacity in each category.
Candidates shall be tested according to the
procedures described In paragraph 3.2,
Bmoke geperstors used pursuant to para-
graph 1.2 shall be equipped with a smoke
meter wglgg maeets the requirements of
parsgraph 3.3, .

The certification shall be valid for &
period of § months, at which time the quali-
fication procedure must be repeated by any
observer in order to retain certification

3.2 Certification Procedure. The certifica-
tion test consists of showing the candidate &
complete run of 50 plumes—25 black plumes
and 25 white plumes—genersted by a smoke
generater. Plumes within each set of 235
black and 25 white runs shall be presented
in random order. The candidate assigns an
opatity walue to each plume and records his

‘pbservation on s sultable form. At the com-

EE ag
i
It
i
Al
filet
il
Ehest

40 CFR Ch. t (7-1-86 Edition)

Iation, to wmeet the specifications listed n
Table §-1. This demonstration shall be re-
peated following any subsequenti repair or
replacement of the photocell or associated
electronic circuliry including the chart re-
corder or output meter, or every 8 montha,

whichever occurs first.
TamE 8-1—Smoxe METER DESIGN AND
PERFORMANCE SPECIFICATIONS
Parsmeter Bpecoation
& Light source. Ircar cord vy coemed ot
& Spectral resporms of | Protopic  jdeyight specel -
poms of e hmen op—
ecance 4.5,
& Angle of viewr. 15° maximum iotsl sngla.
d Angie of projecion ] 1T manmum o Mgl
o Calbrytion e z=I% maximum -

3.3.1 Calitrstion. The smoke meter is call-
brated afier allcwing a minizoum of 30 min-
utes warmup by aliernately producing simu-
Iated opacity of 0 percent and 100 percent.
When siable response at 0 percent or 100

source on and off while the sinoke generstor
s not producing smoke. -
3.1.2 Emoke Meter Evalustion. The smoka

“goeter design and perforrance are to be

evaluated a3 follows: :

2.3.21 Light Bource. Verify from manufacs
turer's data and from voltage measurements
made ot the lamp, ss installed, that the
Iamp b5 opersted within 25 percent of the
nominal rated voltage. .

3.3.2.2 Bpectral Response of Photocell
Verlly from manufacturer’s data thst the
photocell has 3 photopic response; Le., the
spectral sensitivity of the cell shal) closely
approximate the standard spectral-luminosi-
ty curve for photopic vision which fs refer-
enced in (b) of Table -1,
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Fount §-2—0DaSERVATION Flscom—-(cou'rm)

’m_‘—
Lompery Ctesrver
Locaton Type tachity
Tagt Number Poird of smissions
Owe
Baconds Siaam phure (ohech I applicable)
Min
" ol |® s Anached Decachad - Comments

gslglajelzieieln|en|aisajsajtain]a]a|u]uis|n|nie|n n|e|s

dwthe sum of the photocel) diameter+the
diameter of the lmiting aperture; and
L=the distance from the photocell to the
Hmiting aperture. The limiting aperture &
the point in the path between the photocell
and the xnoke plume where the angle of




view i3 most restricted. In smoke generstor
smoke meters this i3 normally an orifice

plate.

3.3.24 Angle of Projection. Check con-
struction geometry to ensure that the total
angle of projection of the lamp on the
smoke plume does not exceed 15°. The total
angle of projection may be calculated from:
#= 2 tan- 'd/2L, where #= total angle of pro-
jection; d= the sum of the length of the
famp flament + the diameter of the Umit-
{ng sperture; and L« the distance from the
famp to the Umiting aperture.

3.3.323 Culibration Error, Using neutral-
density fMters of known opacity, check the
error between the sctual response and the
theoretical linear response of the smoke
meter. This check i accomplished by first
calibrating the gmoke meter according to
3.3.1 and then inseriing s series of three
neutral-density f0ters of nominal opacity of
20, 50, and 15 percent in the smoke meter
psthiength. Filters calibrated within +2
percent shall be used. Care should be taken
when inserting the filters to prevent stray
lght from affecting the meter. Make & total}
of five poncomsecutive readings for each
filter. The maximum error on any one read-
ing shall be 3 percent opacity.

3328 Zero and Span Drift. Determine
the sero and span drift by callbrating and
opersting the smoke generator i a pormal
manner over & 1-hour period The drifi fa
measured by checking the sero and span at

A the end of this period.

9.3.2.7 Response Time. Determiine the re-
sponse time by producing the series of five
simulated 0 percent and 100 percent opacity

_walues and observing the time required to

reach mtable vesponse. Opacity values of §
percent and 100 percent may be simulsted
by alternately switching the power to the
light source off and on while the smoke gen-
erator b not operating. .
4. Referencer . :

41 Alr Pollution Control District Rules
and Regulations, Los Angeles County Alr
Pollution Control District, Regulation IV,
Prohibitions, Rule 80,

4. Webburd, Melvin 1., Field Operations
and Enforcement Manua? for Alr, U.S. Envi-
ronmentsl Protection Agency, Research Tri-
angle Park, N.C, APTD-1100, August 1973,
pp. 4.1-4.38.

4.3 Condon, LU., and Odishaw, H., Hand-
book of Physics, McGraw-H Co, NY.
N.Y. 1958 Table 1.1, p. 8-82.




e O

T

L.

-

Lt .

Y
L1

-

.. . _ .
S N A s T Lt a0 aaa. - Sl WAL B P

-7- -y M‘ ﬂ

' :‘“::fushed under Section 111 or those

‘::bjgcl o

. hould be aware of this possibility in

" economic impacl assessment for any

Federal! Register [ Vol. 47, No. 74 | Fﬂds}'.-Aprﬂ 18, 1982 /

, Rules and Regulstions issn
o _
.t ;-equ!red by standards of . - plants, Glass and f‘“fplﬂ!ucu. Crains, afler January 14, 1980, is subject 1o the
O _nance for new sources. Intergovernmental relations, Iron, Lead,  requirements of this subpart. -

Metals, Molor vehicles, Nitrie acid
plants, Paper and paper products -
industry, Petroleum, Phosphate, Sewage
disposal, Sieel, SuMuric acid plants, -
Waste treatment and disposal, Zine,

Dated: April 9, 1082, -

Note —The nru'!atloﬁ does not involve a
*collection of information™ us defined under
the Paperwork Reduction Act of 1980.
Therefore, the provisions of the Paperwork
Reduclion Act applicable io collections of
information do not apply 1o this regulation.
Anpe M. Gomuch, .- T o e

-

[lpcty
'uf _States are free under Section
t‘ma&{ Act to establish even more

ne of emission Jimits than those

ingent
to stiain or maintain the

’ﬁsalsrfmder Section 110. Accordingly,
M sources may in some cases be . .
n limitations more stringent

o EPA's stendards of performance
gnder Section 111, and prospective
pWTETS and opersiors of new sources

rning for such facilities.

: .
P.!rhis regulation will be reviewed 4 - Ada_ﬂ_im'slmla'. -

cars from the date of promulgation as - P s e
¥ quired by the Clean Air Act. This PART 60—STANDARDS OF
view will include an assessmentof . PERFORMANCE FOR NEW -
guch factors as the need for Integration  STATIONARY SOURCES -,
jih other progrems, the exislenceof . - o -
. 40 CFR Pari 80 Is emended by adding

»liernative metbods, enforceability, -
improvements in emission control
logy, and reporting requirements.

=+ g new Subpart KK and by adding a new
reference method to Appendix A as

scchno F
orling requirements in the follows: ) .o
:‘:‘he ;:Eo:l:isll be revie‘wed as required 1. A new subpari is added as follows:
EPA's sunset policy for reporting -
::?i;emerits in regulations. . Subpart KX—Standards of
Under Executive Order 12201, EPA Performance for Lead-Acid Battery
cus! judge whether a regulation is. Manufacturing Plants - .

“Msjor™ and therefore subject to the
requirement of a Regulstory Impact
Analysis. This regulation is not Major
because: (1) The national annualized
compliance cosis, including capital
charges resulting from the standards
total less than $100 million; (2} the
st2ndards do not cause a major increase
in prices or production costs; and (3} the
stendards do not cause significant
adverse effects on domestic competition,
employment, investment, productivity,
innovation or competition in foreign . -
merkets. This ation was submitted
to the Office of Management and Budget
[OMB) for review es required by - ... |
Erecutive Order1220L ... 4070
Section 317 of the Clean Alr Act .
requires the Adminisirator to prepare an

h . e as

80370 Applicability and designation of
 affected facility.

80371 Definitions,

66.372 Standsrds forlead. .

60.373 - Monitoring of emissions and

operalions, T, . -

60.374 Tes! methods and procedures. |
Authority: Sec. 111, 307{a) of the Clean Air

Act as amended (42 US.C. 7411, 7601[a)), and

additiona! authosity as noled below.

Subpait KK—~Standardsof . -~ .
Performance for Lead-Acid Batlery
Manufacturing Plants «iris 200 iy

-affected tacity. - )
{2) The provisions of this subpar! ire
applicable to the affecled facilities listed -
in paragraph [b) of this section at any ~
lead-acid batiery manufacturing plant *
that produces or has the design capacity
to produce in one day (24 bours)
batteries conlaining an amount of leed
equal to or greater than 5.9 Mg [6.5 tons).
(b} The provisions of this subper! are
applicable 1o the following affecied
fecilities used in the mancfacture of
Jead-acid storage batteries:

new source standsrd of performance .
promulgaled under Section 111(b) of the
Actl. An economic impact assessment
wus prepared lor the ‘r;mulgaled
regulations and for other regulatory
alternatives. All aspecis of the .
assessment were considered In the
formulation of the promulgated - -
s%endards o insure that the slandards

v auld represent the bes! aysiem of .
;:Eissionpreduction considering costs, g} E:::::i;im’?:;ggy‘ .
economic impact assessment Is {3) Three-p s operation facility.

Inc} ;
Cuded in the background ln]’qmnljion {1) Lead oxide manufacturing facility. .

¢ ent. .o o {5) Lead reclamation facility. -~ :

List of Subjects fn 40 CFR Part €0 - . (6) Other lead-emitting operations.
Alr pollution conirol, Aluminum, fc) Any facility under paragraph (b) of

An:monfum sulfate plants, Cement this section the construction or

Bustry, Coal, Copper, Electriic power-  modification of which is commenced

§80.370 Appficabllity and designationof -

§60.371 Definttions.

" As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart A
of this part. . : .

(a) “Grid casting fecility” means the
facility which includes all lead melting
pots and machines used for casting the
grid vsed In batlery manufecturing.

.{b) “Lead-acid battery manufacturing
plant™ means any plant thal produces 8
slorage betlery using lead and lead <
compounds for the plates and sulfuric -
acid for the electrolyte. . o

(¢} “Lead oxide manufacturing « -
facility” means a facility thet produces
lead oxide from lead, including product
recovery. = ‘- .

{d) “Lead reclamation facility™ means
the {acility that remelts lead scrap and
casts it Into Jead ingots for use In the
battery menufacturing process, and
which is not a furnece affeclied under
Subpari L of this part '

(e} “Other lead-emitting operation™
means any lead-ecid battery- .
manufacturing plert operation from *
which lead emissions sre collected and
ducied to the aimosphere and which is’
not part of & grid casting, lead oxide
manufacturing, lead reciamation, paste
mixing, or three-process operation - ° ~
facility, or a furnace affecied under
Subpart L of thic part. _ ,

{f) “Paste mixing facility” means the
fecility including lead oxide storage,
conveying, we?gﬁnins. melering. and
charging aperations; paste blending,
handling, and cooling operstions; and

" plate pasting, 1dkeoff, cooling. and

operations. .. .

[g) “Three-procese operetion facility™
means the facility including those
Erocessel involved with plate stacking,

umning or strap casting, and assembly
of elements Into the baitery cese.

£60.372 Standards for lead.

{8) On and afler the date on which the
performence test required 1o be .
conducted by § 60.8 is completed. no - -
owner or aperator subject 16 the® -
g:;ovlsions of this subparl shall cause lo

discharged into the atmosphere: . -.

(1) From eny grid casting facility any
gases that contain lead in excess of 0.40
milligram of lead per dry standard cobic
meter of exhaust (0.000176 gr/dscl).

(2) From any paste mixing facility any
gases that conlain in excess of 1.00 .
milligram of Jead per dry standard cubic
meler of exhaust (0.00044 gr/dsc).

(3) From any three-process operation
facility any gases that contain in excess

0f1.00 milligram of lead per dry
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stendard cubic meter of exheust {0.00044
gr/dscl). ' . .

{4} From sny Jesd oxide
manufacturing fscility any gases that
contain in excess of 5.0 milligrams of
Yead per kilogram of lead {eed (0.030 Ibf-
ton).- .

- {8) From eny lead reclamation facility
any gases thal contain in excess of 4.50
milligrams of lead per dry standard '
cubic meter of exbaust [0.00198 gr/dscl).

{6} From any other lesd-emilting ~
operalion any gases that conlain in
excess of 1.00 milligram perdsy -~
standard cubic melef of exhaust [0.00044
gr/dscl). - .

{7) From any affected facility other
than g Jead reclamation facility any
gases with greater than 0 percent
opacity (measured according to Method -
8 and rounded to the nearest whole
percentage)

{8) From any lead reclamation facility
any gases with greater than 5 percent
opacity {(measured according to Method
& and rounded to the nearest.whole
percentage}. ) )

{b) When two or more facilities a1 the
same plant {except the Jead oxide:
manufecturing fcility) are ducled lo &
common control device, en equivalent
standard for the total exhaust from the
commonly controlled facilities shall be
determined as folows: | -

S.-NZ.N@M:,)_;,. . : N

am1 - sl

‘Where: oL R

§, =15 the equivalent siandard for the to1ad
exhsuslgtream.  °- - R

§, = is the actual standand for each exbanst
stream ducted to the control device,

N=is the tota] number of exhoust gtreams
ducied 1o the control device.

Qu, =is the dry standard volumetric. flow
rate of the effuent gas stream from each
facility ducted 10 the control device.

Q= Is the total dry standarg volumetric
flow rate of all effivent gas streams
ducied to the control device.

§60.373 MonHoring of emissions and
operstions. - Ca
The owner or operalor of any lead- -
- acid battery manufacturing facility - -
subject to the provisions of this subpart
and controlled by & scrobbing sysiem(s)
shall install, mlibratea mini[ain.mnnd :
operate a montloring device(s) thal
mp:anmm and records the pressure drop
scross the scrubbing system{s] at least
once every 15 minutes. The moniloring
device shall have an accwracy of 28 - -
-percen! over fis operating range. *
[Sec. 314 of the Clean Alr Act os smended {42
US.C 744)) .

-
-

$60.374 Tes! methods and procedures,
{2) Reference methods In Appendix A

of this part, except as dprovldad under

§ 80.8(b), shall be nsed 10 determine

compliance eccording to § 60.8 as

 follows:~ . i

(1) Method 12 for the measurement of
lead concentrations, .

(2] Method 1 for sample and velocity
traverses, - .

{3) Method 2 for velocity and
volumetric flow rate, and .

(4) Method 4 for stack gas moisture.

(b} For Method 12, the sampling time
for each run shall be at least 60 minutes
and the sampling rate she)) be at Jeast
0.85 decm/h [0.53 dscf/min), excep! that
shorler sampling times, when - -~ -
necessitated by process vatiables or
othet faclors, may be approved by the
Administrator.

{c) When different operations in a
three-process operafion facility are -
ducied lo separate conlrol] devices, the
lead emission concentration from the
facility shall be determined using the
equation: . .

- N
Corm ) (CrQu Q)

Where:
={s the facility emission concentration
for the entire fecility.

N=1is the pumber of control devices to which
separaie operations ip the facility are
docled

Gy, =11 the eminsion concentration from
each control devioe.- - - -
=1 the dry standards volumetric flow
rate of the effluent gas stream from each
contro} device. : N
Quy, =18 the tola) dry standard volumelrde
Dow rate from all of the control devices.
{d) For Jead oxide manufacturing
Iacilities, the average lend feed rete to &
factlity, expressed in kilograms per bour,
shall be determined for esch lest nun as
follows: .t ‘
. [1} Calenlate the total amount of lead
charged to the facility during the nin by
multiplying the number of lead pigs
[ingots) charged during the run by the
average mass of & pig in kilograms or by
another sufteble method. |
{2) Divide the total amount of lead

charged 1o the facility during the run by .
“the duration of the run in boury.  * :
- {e}Lead emissions from lead oxide-

manufacturing facilities, expressed in

milligrams per kilogram of Jead charged.-

shall be determined using the following

equetion: - A '

En=CnQuf/F T

Where: )

En= ll'citl‘im lead ;Ilix:;:sion n.elfill“m tbecf oad
ty n milligramsy am 8

fa per Mlogra

- " gray iron foun

Cy, =I5 the concentretion of lead in the
exhaui stresm in milligrama per dry
standard cubic meler as determined
sccording to paragraph {a){1) of this

. section. ..

Q. =i# the Ary standard velumetric flow rate
in dry standard cubic meters per hour sa
determined sccording to parugraph {8}(3)

. of this section. -

Fu=is the Jead feed rafe 10 the fecility in
kilograms per hour as delermined

~. sccording to paragreph (d) of this

*coeection. ;L . .

(Sec. 114 of the Clean Air Act as amended {42

US.C.2414)) - - A

T2 Appebdix A 10 Part 60 is smended
by adding new Reference Method 12 as
fellows: > *_ "+ K
Appendix A—Ralereoce Methods .

* - @, e -8 ®

Melbod 12. Delermination of lnorganic Lesd
. Emissions From Slatiopary Sources
1. Applicobility and Principle.  *
1.1 Applicability. This method applies to
the determination of Inorganic Jead (Pb)
emissions rom specified siationary sources
only. - -.
32 Princple. Particulate and gaseous Pb
emissions are withdrawn Isckinetically from
the source and collecied on a filter and in
* dilule nitric sacid. The collected samples are
digested In acid solution and anelyzed by -
stomic sbsorplion spectrometry using an air
acetylene flame. -
2. Range. Sensitivity, Precision, o

Interferences. : :

21 Range. For & minimur analytical
sccuracy of =20 percent, the lower Emil of
the range is 100 ug. The upper limit cao be
considerably extended by dilution.

22 Analytical Sensitivity. Typical

* sensitivities for a 3. nl change in

absorption (0.00M ammu units) are 0.2

* apd 05 pg Po/ml for the 217.0 ond 2633
‘Unes, respectively.: - - T

2.3 Precision. The within-leboratary
precision, as measured by the coefficient of

varistion ranges from 0.2 16 9.5 percent .

relptive 10 » yun-mean concentration. These

values were besed on tests conducted sta .
. & lead slorage battery

. manufacturing plant, a secondary Jead

smelter, and & lead recovery fumnace of an
alkyl Jead manufacturing plant. The -
concentrations encountered during these
tests ranged from 0.61 10 323 mg Pb/m?

* 24 Interderences. Sample matrix effects,

may interfere with the analysis for Pb by
" flame slomic sbsorption. If this Interference
is suspected, the analyst may confirm the
presence of these matrix effects and
frequently eliminate the Interference by using
the Method of Standard Additions.

High concentrations of copper may
Interfere with the analysis of Pb st 217.0 nm,
This interference ¢an be avolded by _
analyzing the samples a1 2898 am.

3. Apporotus.

31 Sampling Train. A schemalic of the
sampling train is shown in Figure 12-1: it is
similar to the Mcihod 8 train. The sampling
train consists of the following components:
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313 Probe Nozzle, Probe Limer, Pitot
Tube, Differcntial Pressure Gauge, Filler
Holder, Filier Hesting Sysicm. Metering
Eyslem. Boromeier, and Gas Densily
Determination Equipment Same as Method B,
Bections 23110 218 and 218 10 2110,
respectively. * .

312 Impingers. Four impingers connected
in scrics with teak-free ground glass fitlings
or any simllar leak-free noncontsminating
fittings. For the first, third, and lourth
Impingers. use the Greenburg-Smith design,
modified by replacing the tip with a 13 em
[% in.) ID glass tube extending 1o about 13
m {% In.) from the boliom of the flask. For
the second impinger. use the Greenburg-
Smith design with the stendard tip. Place o
thermometer. capable of measuring
temperature 1o within 3°C (2°F} a1 the outlst
of the fourth impinges for monitoring

purposes.
BILLING CODE 85460-30-48 -
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32 Sumplr Recovery. The lolowing ltems
are needed: :

321 Probe.Liner and Probe-Noxxle
Brushes, Prtri Dishes, Plastic Storage

‘Containers, and Funne! and Rubbet

Puliceman. Seme as Method B, Sectioms 224,
224 228 8nd 227, respeclively, ” :
322 WeshBottlesn. Glass {2 ~ -

323 Sample Siorage Conlaloers.” .
Chemically resistant, borosilicate glees
boitles. for 0.1 nitric acid (HND,) impinger
and probe solutions and washes. 1000-m). -
Use screw-cap liners that are elther rubber
backed Teflon® ot leak-Free and resistant o
chemical sttack by 0.1 N HNO,. (Narrow
mouth glass botiles have bean found to be
less prooe to Jeakage) . - - -,

324 Graduated Cylinder andfor Balance.

" To measure condensed water to within 2 m]

or1g Use a graduated cylinder that has a
minimum eapacity of 500 i, and
subdivisions no greater than 5 ml, (Most
labamtory balances are capable of welghing -
tothe ncarest OS5 gorless) .- - .
325 Funpel Glasstosidinsample - |
recovery. ’ : .o
33 Analysis. The foBowing equipment is
needed: . : - . i,
. 331 Atomic Absorption
Spectropbolometer. With Jead hollow :
cathode Jamp and burner for sirfacelylene
Rame. .o et
332 HotPhte -
333 Erdenmeyer Flasks. 125-m] 24/40 %
334 Membrane Fillers. Millipore SCWPO
4700 or equivalent. -l
335 Filtration Apparstus. Millipors

_ vacuum fiftration unit or equivalent, for use

with the above membrane filter. -

338 Volumelric Flasks. 300-ml 250-ml, - |

and 1000-ml, : . )
4. Reogents - .
41 Sampling. The resgents wed in
sampling are as fo! 5
411 Filter. Gelman Spectro Grade, Reeve

. Acgel 834 AH. MSA 1106 BH. all with lot .- ...

mssey for Ph, or other high-gurig‘ﬁnl fiber
Fillers. without orgenic binder, exhibiting at |
Ycast 99.85 percent efficiency (<005 percent
penetrztion) on 0.3 micron dioclylphthalate _ -
smoke particles. Conduct the filter eficlency
tes! using ASTM Standard Method D 2886-71
or use test data from the supplier’s quullgy
control program. SR

4“2 pSilia Gel, Crushed Ice.and * -
S1oproch. Grease. Same gs Method 5, Section
312 334 and 335, respeciively. © ©

413 Waler. Deionized distlled, 1o
confurm to ASTM Specification D 1193-74
Type 3. 11 high concentrations of erganic
matier are not expected 1o be present, the
analyst may delete the potassium .
permanganate test for oxtdizeble organic
mafler. :

414 Nitric Acid, 01 N. Diluie 6.5 ml of
cuncentrated HNOs 103 Jiter with drionized
distilled water. (it may be drsirable to ran
blanks before field use h‘eﬁr.ﬂnl!r a high
blank ontestsamples) * _ .

42 Pretest Preparetion. 6 NHNO, Is
needed Dilute 390 m) of concentrated HNO,
b!ﬂtadthddmiu_ﬂeisﬁ.ﬂmllgl_‘lﬂ. o

axtention of trade mamhes or apecilic praducts
duses wol comstitute by thr LS
Entironmaents] Protection Ageacy. *

.. OT01 HNO, in each of the 3
impingers, leave the third lmpinger empty, -

43 Sample Recovery. 0.1 N HNO, [same
as 4.1.4 above) I necded for sample recovery.
‘44  Aoalysis. The following reagents are
needed for analysis {use ACS reagent grade

chemicals or equivalent, unless othe
specified) . -
p:.i.le‘\);'nler. Same 08 413 sbove

44.2 Nitric Acid. Concentrated. -

443 Nitric Acid, 50 percent (V/V). Dilute
500 ro] of concentrated HNO, to 1 Hter with -
deionized dirtilled water, -

444 Stock Lead Standard Solution, 1000
#g Pb/m}. Dissolve 0.1508 g of lead nitrate
[PL{NO,);] ip sbout 80 m! of delonized —
distilled water, sdd 2 m) concentrated HNOy.*
and dilute to 100 ml with deionized distilled
waler. - T e L

445 Working Lead Standards. Pipet 04, -
1.0, 2.0, 3.0, 4.0, end 5.0 ml of the stock lead
standard solution {4.4.4) into 250-ml
volumetric Nasks. Add 5 m! of concentrated
HND, 1o each flask and dilute 1o volume with
deionized distilled water. These working
standards contaln 0.0, £.0, 8.0,12.0, 18.0, and
20.0 ug Pb/ml. rchchvely. Prepare, ns
neec‘:d. additional standards st other
concentrations In » simflar manner.

448 Alr, Sultable qiality for stomic
sbsorption anslysis. .

447 Acotylene. Suitable guality Tor -
atomic absorption analysis, -

448 Hydrogen Peroxide, ¥ percent (V/V).
Dilute 10 m) of 30 percent H,0, to 300 m] with
deionlzed distilled waler. T

& Procedure. .
81 Sampling. The complexity of this
metbod is such that. in order 1o cbtain

relisble results. testers should be trained and

experienced with the test procedures. .
B.11 Pretest Preparation, Follow the same

geners] procedure given in Method 5, Section

. 431 except the Flter need not be weighed

5132 Preliminary Determinations. Follow
the same genera! procedure given in Method
& Section 42 -0

-513 Preporstion of Collection Traln, .
Follow the sume general procedure givenln -
Method 8, Section 413, except place 200 m? , .
ﬁﬂ‘ two U

and transfer approximately 20010 300gof = .
reweighed silica gel from its coptainer o the
owrth imploger. Get up the train as shown in

Figure 12-1. e

514 Leek-Check Procedures. Follow the
general [eak-check procedures given in

Method 5, Sections 4.1.41. {Prefest Lesk- .

Check), 4.1.4.2 (Leak-Checks During the

:.S;.m:l:: Run). and 4.1.4.3 (Post-Test Leak-

o

515 Sampling Train Operation. Follow
the same general procedure given in Method
8. Sectiun 4.1.5. For each run, record the data
required on & deta sheet such as the ons
show in EPA Method 8, Figure 5-2 '

538 Celculation of Percent nolinetic.
Same a3 Mrthod 5, Section 4.1.8.

« 52 Sample Recovery. Begin proper

clanup procedure as soon as the probe is
removed from the stack at the end of the
sampling period. T

ow the probe to cool. When H can be
safcly handled, wipe off all external .
particulute matier near the tip of the probe
wozzle and place » cap over {L Do not cop off
the probe tip tightly while the sampling train

*

-

is cooling down as this would create a
vacuum in the filter holder, thus drewing
liquid from the impingers into the filter.

Before moving the sampling tin to the o
cleanup site. remove the probe from the
sapling tain. wipe off the sllicone grease. and
eap the open outlet of the probe, Be carefud .
not to lose sny condensate that might be
present Wipe off the silicone gresse from the
glasewere inlet where the probe was fasiened
and cap the inlet. Remove the umbllical cord -
from the last impingor and cap the Impinger. *
The tesier may nse ground-glass sloppers, )
plastic caps, or serum caps to close these

cnings. . t ’ -

Transfer the probe and filter-Impinger ..
sssembly 1o s cleanup area, which Is clean -
and protecied from the wind so tat the -
chunces of contaminating or losing the
sample are minimlzed, - -

Inspect the train prior to and during ™
disassembly and note any abnormal
conditions. Treat the samples as follows:

821 Conlainer No. 1 [Filter), Carefully -
remove the filter from the filter holder xnd
place it In its I1dentified petrd dish container. if
it is pecessary 1o fold the filter, do so such
that the sample-exposed side is Inside the
fold. Carehully transfer to the petr dish any
visible sample matter and/or filler fibers that
adhere o the filter holdcr gasket by using &
dry Nylon bristle brush and/or & sharp-edged
blade. Seal the container: .

522 -Conlainer No. X [Probe). Taking care
thst dust on the outside of the probe or other
exierior surfaces does not gel into the
sample, guantilatively recover semple matier
or any condensaie from the probe nozzle,

be fitling. probe lincr, and front half of the
er bolder by washing these components
with 01 N HNO, and placing the wash Into g
glans sample sloruge container. Mcasure and
record [te the nearest 2-ml) the tofal amount
of 0.1 N HNO, used for each rinse. Perform

ER

. the 0.1 N HND*rinses o lollowx: .

Carefully remove the probe pozzle and
rinae the inside surfaces with 0.0 N HNG? |
from & wash bottle while b witha
stainless steel, Nylon-bristle brush. Brush
until the 81 N HRNO, rinse shows no visible
particles, then make a final rinse of the ihside®
surisce . o) . . ;

& Brush and rinse with 0.1 N HNQO, the inside-
parts of the Swagelok fitting in a similar way
until no visible parlicles remaln. -

Rinse the probe liner with 0.1 N HNO,.
While rotating the probe so that all inside
surfaces will be rinsed with 0.1 N HNO,. tilt
the probe and sQuin 0.3 N HNO: into its. .
upper end. Le1 the 0.1 N HNO, drain from the
lower end inlo the sample container. The
tester may use & glasy funnel 10 aid in
transferring liquld washes to the conlainer, .
Follow the rinse with a probe brush. Hold the
probe in an inclined position, squir 01N -
HNO, tnto the upper end of the probe as the
Frobe brush is being pushed with a twisting
action through the probe; bold the sample
container indernesth the lowes end of the
probe and catch any 0.3 N HNO, and sample
matier that {s brushed from the probe. Run
the brusk through the probe three times or ;
more antil no vistble sample matter is curried
out with the 0.3 N HNO, and none remuins on
the probe linet oo visual inspection. With
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slainless siec] of other metal probes, run the
brush through In the sbove pre

manner at least slx times, since melal probes
bave small crevices In'which sample matter
can be entrapped. Rinse the brush with 01 R
HNO, and guantitatively collect these
washings in the sample container. Alter the
brushing make s final rinse of the probe as
describedabove. T«

31 is recommended thal two people clean
the probe 1o minimize loss of semple, .
Between sampling runs. kecp brushes clean
and protected from contgmination. .

After insuring that all joinls are wiped
clesn of silicone greese. brush snd rinse with
0.3 N HNO, the inside of the front half of the -
filter holder. Brush and rinse each suface
three times or more, if needed, to remove
visible semple matier. Make o final rinse of
the brush 2nd filter bolder. After sl 0.1 N
HNO, washings and sample matter are
collected in the sample conisiner, tighten the
lid on the semple comtainer so thet the fluid
will not Jeak oui when It §s shipped 1o the =
Jaboratory. Mark the height of the fluid level
to delermine whether leakage occurs during
tansport. Label the cantainer to clearly
§dentify fis contenta. -

528 Container No. ¥ (Sllica Gel). Check
the color of the indicating sica gel 1o
determine i it has been completely spent snd
make a potation of 1is condition. Trunsfer the
silica ge! from the fourth Impinger to the
original container and seal. The tester piay
nse & funne! 1o pour the silica gel and s
.rubber policeman to remove the silics gel” .-
from the impinger. 1t is pol necessary to
rempve the small amount of particles that
may adhere to the walls and are difficuli 1o
semove. Since the goloin weight is to be used
for molsture calculabons. do nol use any -
waler of other Biguids to tansfes tbe ailica -
gel.  abalance is avaflable in the field, Ge

tesier may follow procedure for Codlainer -

No. 8 under Section 54 {Analysis). .
s24 Contoiner No 4 (Imp ers). Due to
the large quantity of Biquid involved, the

impingers and agliate the impingers. Draln
the 0.1 N HND, through ihe outlet arm of
each impinger into Container No. 4. Repest
this operstion a second time: inspeet the
tmpingers for any abnormal conditions.
6. Wipe the ball joints of the glazsware
‘connecling e Impingers free of slicone
grease and rinse each piece of glassware
twice with 03 N HNO, ; tranafer this rinse

into Contsiner No. 4. {Do not rinse orbrush

the glassfritted filter support) Mark the . *
height of the fluid Jevel to determine whether
Yeakage ocours during transport. Label the
container o clesrly identify f1s conients.

v 525 Blanks. Save200mlofthe0IN
HNO, used for sampling and cleanup as 8
blank Take the solulion directly from the .

" botle being vsed and place Into » glass

*. gample conlainer labeled "01 NHNG, .
lank” . .
$3 Sample Preparation.

531 ContainerNo. 1 {Filter). Cui the filler

Into stiripe and transler the strips end
loose parliculste matter into » 125-m! -
Erlenmeyer flask. Rinse the petri dish with 10
) of 50 percent HNO, 10 insure 8
quantitative transfer and 1dd 1o the flask.
(Note: I the to1a) volume required in Section
5.3.3 is expecied to exceed 80 ml, use @ 250-m)
Erlenmeye: flask in place of the 125-m! flask}
\ 532 Containers No. 2 and No. 4 {Probe |
snd lmpingers). (Cbeck the Liquid levelin
Containers No. 2 and/or No. 4 and confirm as
to whether or not leakage occurred during
transpord; note obeervation on (e analysis
sheet. If a noticesble amount of Ipekage had
occurred, either void the sample or lsEe
steps, subject 10 the approval of the -
Administretor, to adjust the fins} resulis)
Combine the conlents of Containers No. 2
_snd No. 4 snd take to dryness on s hot plate.’
533 Sample Extraction for.lead Based on
the approximate stack gas pariiculate
concentration and the tota! volume of stack
- gas sampled, estimate the tota! weight of
, iculate sample collected. Then tansier
 the residue from Contalners No. 2 and No.4 ©
" 1o the 125m) Erlenmeyer flask that contains

f

bath, 84315 m3 of 30 percent HNO,. and treat
at described in Section 533 using 10 ml of 8
percent H,O, and 50 mf of hot. deionized
distilled water. Dilute 10 & tofal volume of 300
mf using defonized distilled water.

© 54 Anelysis -

5431 Lesd Delermination Calibrate the
spectrophatometer a3 described in Section 8.2
and determine the sbsorbance for each
source sample, the filter blank snd 03 N
HNO, blank. ‘Analyze each ssmple three
times in this manner. Make appropriste ' - -
dilutions. as required, 1o bring 1 sample Pb
concentrations into the lineas absorbance
range of the specirophotometer. . . -~

If the Pb concentration of a sample §s a1 the
Jow end of the calibration curve and high
accuracy is required, the sample can be tsken
o dryness on a hot plate and the residus

- .. diasolved in the sppropriate volume of water

to bring ft Inte the optimum range of the .
calibrationcurve. ». . SR
542 Mandstory Check for Matrix Effects
on the Lead Results. The analysis for Phby
atomic absorpticn is sensitive 1o the chemical
compositon and to the physical propertles
{viscosity. pH} of the sample [matrix effecls).
Since the Pb procedure desgribed here will be
applied 1o many different sources, many -
sample matrices will be encountered. Thus.” .
check {mandatory) s1 Jeast one sample from

~ each nource using he Method of Additions to
* sscertaip that the chemical composition and
_ physical properties of the semple did oot - _

cause erroneous analytical resulta, -
Three scceplable "Method of Additions™

-—

. procedures are described in the Ceneral -

Procedure Section of the Perkin Elmer
Corpotation Menual (see Citation 9.}, I the
resulls of the Method of Additions pricedure
on the source sample do not agree within &
percent of the value obtained by the
conventional afomic sbsorption analysis, -
then the tester must reanalyxe all samples

' from the source using the Method of
. Additions procedure.

fester may place the impinger solutions 1o ** 7 ghe filter naing rubber policeman and 30 ml of -
0 percent HNO, for every 100 mg of sample -

severs] containers. Clean each of the first
three impingers and connecting glasvware bn -
the folfowing manner s

1. Wipe the impinger ball joints free of
silicone grease and cap the joints.
"2 Rotale snd agitate esch lmpinger, so thet
the impinger conlents might serve 83 a rinse
solution. -

. TransTer the contents of the impirgers to
# 500-m! graduated gylinder. Remove the
outlet ball joint cap and rain the eontents -
through this opening. Do not separale the-.
tmpinger parts (inner and outer tubes} while
transferring their contents to the cylinder,
Measure the liquid volume 10 within 22 ml
Aliernatively, determine the welght of the
liquid to within +058 Record in the log the
volume or welght of the liquid present, along
with » notation of any color or film observed
in the impinger catch. The liquid volume bor
welght is needed, slong with the silica gel
data, to calculate the stack ges moisture -
conlent {see Method 8, Figure 53}

4. Transier the contents to Container No. &

& Note:Insteps Sand € below, measure
and record the 10!} amonnt of 0.3 N HNO,

" used for Ainsing. Pour approximately 30 ml of

MNINO-I&}O!I& the first three - -

* “gollected in the train or'e inimum of 30 ml

*_.of 50 percent HNO, whichever is larger. ¢

X', Place the Erlenm

er flask on a bot plate
‘und beat with perd

ic stirring for 30 min at

_ temperature just below bolling. If the sample

volume falls below 15 ml add more 50
prrcent HNO,. Add 10 ml of 3 percent H/Oy
ard continue heating for 10 min. Add 50 m) of
hot |8 C) deionized distilled water and heat
for 20 min. Remove the flask from the bot
Plate. snd allow to cool. Filtes the sample -
irough & Millipore membrane filler or
et‘ui\‘ﬂl:nl and transfer Lhe fillrate to 8 250-
m) volumeiric Hask. Dilute to volume with -
deionized distilled water,
534 Filter Blank, Determine a filter blank
" using two filters from each lot of fillers used
in the sampling traln. Cut cach filier into
strips and place esch filter in & scparsie 225-
m} Erlenmeyer flask. Add 1% m! of 50 percent
HNO, ard test o5 desciihed ir. Section 533
using 30 m) of 3 percent H,©, and 50 ml of
hot, defonized distilled water. Filter and
dilute 1o 8 foa] volume of 100 m) using
deionized distilled water. . o
535 03 NHNO, Blank. Take the entire

. ?_ODmldnlNHNO.todnmcssmnlicm

543 Contoiner No. 3 (S5ilica Gel). The
tester may conduct this step in the field.
Weigh the spent silica ge) {or sDica gel plus
implnger) to the nearest 0.5 . record this
weight T .

6. Cofibrotion. | =~

Meiniain s Jaborstory Jogofall _ .-
calibrations. - o )

81 Sampling Traln Calibration. Calibrate
the sampling train components according o
the indicated sections of Method 5: Probe
Nozzle [Section 6.1} Pitot Tube {Section 52}
Melering System (Section 5.3); Probe Healer
(Section 5.4); Temperature Gauges {Section
E5): Leak-Check of the Mefering Systens
{Section 5.6); and Baromeley {Section 57).

82 Spectrophotometer. Mcasure the
absorbance of the standard solutions using
the Instrumen! seilings recommended by the
spectrophotometer manufaciurer. Repeat
until good agreement {3 percent) la
oblzined between two consecutive readings.
Flo! the absorbance (y-axis) versus
concentration in pg Pbfmd (x-axis). Draw or
compute a straight line through the linear
porticn of the curve. Do not force the .
calibration curve through zero, but if the
curve does po! pass ibrough the origin or mt

- 1east Lie closer 1o the origin than £0.003
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sbsorbance units, check for Incorrectly
prepared standards and for curveture in the
calibration curve. - .

To determine stabllity of the calibration |
Curve, run a blank and s stsndard after every
five samples and recalibrate, s necestary.

7. Colculations, St

7.1 Dry Gas Volume. Using the dats from
this test. calculate Vatag the 1012l volume of
dry gas melered corrected to standard

tonditions {20°C and 760 mm Hg), by using -

Equation 51 of Method k. If necessary, adjust
Vo tme fOr leakages as vutlined ip Section 63
of Method 8. See the field data sheet for the ™
average dry ges meter temperature and | -
sverage orifice pressure drop.” - !
72 Volume of Water Vapor and Moisture
Content Using daia obtained in this lest and
Equations 5-2 and 5-3 of Mcthod 5, calculate
the volume of water vapor Vo) and the

moisture content B, of the stack gas. .~ ~
73 Tolal Lead in Source Sample. For esch
source semple correct the average .

sbsarbisnce for the contribution of the filter.
blank and the 0.1 N HNO, blunk. Use the
calibration curve and this corrected
absorbance 1o determine the pg Pb
concentration in the sample aspirated into + -
the spectropholomeler. Calculate the total Pb
cantent C'p [in pg) in the origine! sowrce

sample; correct for all the dilutions that were

made to bring the Pb concentration of the
sample inlo the Linear range of the :
speclrophotometer. . S

74 Lrad Cont:emuli.uu. Calculate the
stack gas Pb concentration Cpy, fn mg/dscm
- as follows: .

-

- - = r T
L =
= ’

" Where:' o :
K =0.005 mg/pg for meiric units. *

=2205 Y&/ pg for English unite.

-

stock gas velocity. use Equation 2-8 of
Method 2 and the data from this Tield test.

83 Simulteneous Determinationof
Particulsie and Lead Emissions. The tester -

~ may use Method 5 to simultanecusly

_ determine Pb provided that (1) be uses
acetone to remove parliculate from the probe
&n¥ inside of the Flter bolder as specified by
Mcthod 5, (2) he uses 0.1 N HNO, in the .
Impingers, 13) be vses » glass fiber filter with
a low Pb background. and (4} be trests and
snalyzes the entire train conients, including

" the impingers. Tor Pb as described in Section

s of this method. .
" &2 FilterLocalion The tester may use s
filier between the third and fourth impinger
provided that he includes the filter In the
analysis for Pb. -
A3 In-stack Filter. The tester may use an
In-stack filter provided that {1) he uses a

-
.- . ———— i — iyt e .

75 Isokinetic Varialion and Acceptable '
Resylts. Same 88 Method §, Sections 6.11 and
8.12 respeciively. To calculate v,. the wverage

" BULING CODE S560-50-M

glasn-lined probe and et least two Impingers.
esch contsining 100 o) of 0.3 N HNO,. afler
the In-siack filter and (2) he recovers and
anslyzes the probe and impinger contents for
Pb. Recover sample from the nozzle with
acelone if a particulate snalysis is to be
made. tT . .
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CALTBRATION INFORMATION

NOZZLES

Each new set of nozzles purchased by ETI are first machined and
calibrated before being put into field use., Thereafter, whenever it
becomes apparent that a nozzle has been damaged, it is again machined
and recalibrated. A set of three is matched to within 0.002 inches
(Difference between high and low readings). Nozzles are checked prior
to each source test,

PITOT TUBES

All pitot tubes used by ETI whether separate or attached to a sampling
probe were made by ETI personnel., Prior to being put into field use,
they are calibrated. In general, if a type "S" pitot tube is
constructed properly, end not positioned too closely to the probe nozzle
or any other obstruction, it will have a Cp of 0.83 - 0.87. As long as
the pitot tube is not damaged its calibration should not change. All
ETI pitot tubes are made to have a Cp of 0.84. If a pitot tube does not
initially have a Cp of 0.84, it is sltered until a reading of 0.84 is .
obtained. Pitot tubes are checked before each source test and receive a
complete calibration once a year.

DRY GAS METER AND ORIFICE METER

Complete meter box calibrations are performed annually, One point
calibrations at the average orifice meter and maximum vacuum readings
encountered during the compliance test are performed after each source
test. If the dry gas meter calibration factor differs from 1.00 by more
than $0.02 then the dry gas meter is repaired and given an annual
calibration,

THERMOMETERS, FYRITES, ORSAT AND ORSAT BAGS

Each new thermometer, pyrometer and thermocouple purchased or
manufactured by ETI is checked and calibrated before being put into
field use. After each source test each temperature sensing device used
on the test receives a one point calibration check according to U.S. EPA
guidelines.

Fyrites, orsat and orsat bags are checked before and after each source
test, If they do not function according to U.S. EPA protocol that plece
of equipment is either repaired or replaced.

LABORATORY BQUIPMENT

ETI has a written quality assurance document that covers calibration and
maintenance of laboratory equipment. This imcludes calibration of the
analytical balance against Class S weights, and service contracts to
maintain traceability to N.B.S. Calibration of thermometers,
barometers, stopwatches and wet test meters are traceable to N.B.S. 4
copy of our quality assurance document may be obtained by written
request.
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METHOD 5 PRETEST - POSTEST CALIBRATION CHECKS

- —
Plant  Jolagm Gﬂfm!s: Te., Towpe Fl Calibrated by PR
Meter box number _ /3/g i Date 7-5-8&/ 7-15£F

Dry Gas Meter
Pretest meter calibration factor, Y . opo (within * 23%)

Postest meter calibration factor, Y NI1e) (within £ 57 of pretest)
Recalibration required? Circle one: yes o If yesnew Y = —

Lower cal., factor, Y = - for calculations (pretest or postest)

Dry Gas Meter Thermometers

Was a pretest temperature correction used? Circle one: yes or(fb If yes
temperature correction —T {(within % 5.4°F over range)

Postest comparison with mercury-in-glass thermometer? (within *10,.8°F at
ambient temperature)} Recalibration required? Circle one: yes or

Recalibration temperature correction? —  (within #5.4°F over range

If yes, no correction necessary for calculations if meter thermometer

temperature is higher; if calibration temperature is higher, add

correction to average meter temperature for calculations

Stack Temperature Sensor

Was a pretest temperature correction used? Circle one: yes orQﬂD If yes
temperature correction - °F (within $1.5% in °R over range)

Average stack temperature of compliance test, e#C _ °R

Temperature of ref. thermometer for recalibration #1 _&¥C #2 ¢ys °R
(within £ 10% of the average stack temperature)

Temperature of stack thermometer for recalibration #1 Mf #2 éd/"R

Diff. between ref. and stack thermometer temps. #1 4 #2.0 °R

Do the ref. and stack values agree within *1,5%7 Circle one:o
If yes, no correction is necessary for calculations
If no, calculations must be done twice—once with the recorded values
and once with the average stack temperature corrected to correspond
to the reference temperature differential; both final result values
must be reported since there is no way to determine which is correct

Barometer ’

Was the pretest field barometer reading correct? Circle one: i:;:br no

Postest comparison? _,00S  in. Hg (#0.1 in. Hg) Recalibration required?
Circle one: yes or no If yes, no correction necessary for
calculations when the field barometer has a lower reading; if the
mercury-in-glass reading is lower, subtract the difference from the

field data readings for the calculations, Pretest Postest
Hg in glass 29.00.8 29,675
Field 25.62/ A9 670
Difference oy ,005
Nozzle

Was the nozzle calibrated to the nearest .00l in.? Circle one: yes or,no
Nozzle #1: _ 504 L3304 305 LJos~ 304 : Average 2/
Nozzle #2: 302 = _, 303 304  _,303 ¢303 : Average _303
Nozzle #3: _,30¢ 30/ 300 o0 (300  : Average _300

Impinger Thermometer
Was a pretest temperature correction used? Circle one: yes or If yes
temperature correction (within £5.4°F over range)
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PRETEST - POSTEST THERMOMETER CALIBRATION

Shelc# 158 8

Cltent _Jrunsod Gamuer s, Tuc.

Fornit ¥ Mz9-12170f

Date 77@/55 -+ 7/.;;/,99

Location ___ [Awfd Ref. Thermometer _22
][ Pretest Postest
Thermometer || Temp., °F Ref. Temp., °F Temp., °F Ref, Temp., °F
WAk | 2)pa | T2 #/70__| 70
2
DCM # — . _ _
DGM # ' — — —
Impinger #1 72 12 ¢q 7¢
Impinger #2 I 2/ 02 76 70
Impinger #3 12 <9 70 70
Impinger #4 22 72 I 70
Impinger #5 92 72~ 70 70
WB # | 21, 22 (5 70
DB ¥ | 12 72 70 70
Box #1 23 72 /o 0
Box #2 172 72 78 70
Box #3 ' 22 72 o 70
Box #4 ﬂ: 72 72 wii 70
on #5 12 72 10 70
oxto | 7, 7% 70 70
Omega 873 73 72 7] 70
DB Onegs Bdk 22 72 70 70
wega t, || 72 22 70 7z
pB Onega #) 72 22 70 70
robe g’ 1| 73 22 70 70
proved" 2 || 75 22 71 70
Erobe(' #1 wh3 72 - —
#2 yx! 72 ~— —

Igobe 3/'

p—

——

—
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TYPE 5 PITOT TUBE INSPECTION DATA FORM

Date: 03-15-88
Calibrator: RBMc

Specifications:
t.) Pitot tube assembly must be level.
2.) If pitot tube is damaged explain under comments section.
3.) z = A sin T (¢0.125) and w = A 5in 0 (¢«0.03125)
4.) a <10° and B «5°

1.o. a* a)° B,° B,* 7° 0 4, in. 2, in. w, in. P, in. Pg, In. Dy, in.
36"~ 0.778 0.027 0.00679 0.389 0.389 0.376
36"''- .5 1,151 0.000 0.01004 0.575 0.576 0.377
40°°- 1.100 0.000 0.00960 0.550 0.550  0.388
54'°- . 1.006 0,018 0,02633 0.503 0.503 0.380
66"'"'- . 1.040 0.000 0.02722 0.520 0.520 0.366
96'"- 0.910 0.032 0.00794 0.455 0.455 0.376

0.966 0.000 0.00843 0.483 0.483 0.378
0.891 0.000 0.01555 0.445 0.446 0.371
0.878 0.000 0.01532 0.439 0.439 0.375
0.839 0.007 0.00000 0.419 0.420 0.375
0.866 0.007 0.00000 0.433 0.433 0.372
0.955 0.017 0.00833 0.477 0.478 0.376
1.001 0.017 0.01747 0.500 0.501 0.375
1.045 0.000 0.02735 0.522 0.523 0.377
1.048 0.037 0.00915 0.524 0.524 0.376
1.038 0.036 0.01812 0.519 0.519 0.380
0.995 ©0.000 ©0.01737 0.498 0.497 0.380
1.006 0.035 0.02628 0.502 0.502 0.378
1.009 0.018 0.00881 0.504 0.505 0.377
1.000 0.035 0.01745 0.500 0.500 0.375
0.845 0.044 0.01475 0.423 0.422 0.378
0.905 0.000 0.02369 0.452 0.453 0.380
0.932 0.000 0.02440 0.466 0.466 0.376
1.017 0.000 0.00887 0.509 0.508 0.37%

.
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8' -5 . .02.0 0.985 0.017 0.01719 0.492 0.493 0.379
8' -6 . . 005 0.925 0.016 0.00807 0.462 0.463 0.378
8’9"’ . . . . . .0 0.895 0.000 0.03124 0.447 0.448 0.380
9'7''-1 2. . . .0 0.918 0.000 0.01602 0.459 0.459 0.382
9°7''-2 1. . . . .5 1.0 0.960 0.025 0.01675 0.480 0.480 0.375
12'6*"' . . . 0.809 0.000 0.00705 0.404 0.404 0.377

Comments: Only minor filing and cleaning required.
Pitot tubes requiring further calibration: None.
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OZZLE CALIBRATION
Date: 06-27-88
Set Number 1 Brown BoXx By: RBMc

Nozzle Da, in. Da, in. Ds, in. Da, in. Ds, in. "D, in. Dava.
1.D.

.405
. 504
.502
.619
779
.000

.405 0.405 0.001
.504 0.504 0.001
.503 0.503 0.002
.502 0.502 0.001
.619 0.619 0.001
.780 0.780 0.002

.000 1.000 0.001

D

.187-1 0.187 0.188 0.188 0.186 0.187 @ 0.002 0.187
.187-2 0.189 0.189 0.189 0.190 0.189 0.001 0.189
.187-3 0.186 0.186 0.185 0.186 0.186 0.001 0.186
203-1 0.207 0.208 0.207 0.207 0.207 0.001 0.207
.250-1 0.252 0.252 0.252 0.252 0.252 0.000 0.252
.250-2 0.254 0.253 0.253 0.254 0.253 0.001 0.253
.250-3 0.251 0.250 0.249 0.249 0.250 0.002 0.250
.300-1 0.304 0.304 0.305 0.305 0.304 0.001 0.304
.300-2 0.302 0.303 0.304 0.303 0.303 0.002 0.303
300-3 0.300 0.301 0.300 0.300 0.300 0.001 0.300
335-1 0.336 0.336 0.336 0.336 0.336 0.000 0.336
375-1 0.375 0.375 0.376 0.376 0.375 0.001 0.375
.375-2 0.375 0.374 0.375 0.375 0.374 0.001 0.375
375-3 0.374 0.375 0.375 0.376 0.375 0.002 0.375

0 0

0 0

0 0.

0 0

0 0

0 0

1 1

Set Number 2 Blué Box
Nozzle Dy, in. D, in. Da,_in. De, in. Da, in. D, in. ng..

.D

187-1 0.185 0.185 0.186 0.185 0.184 0.002 0.185
.187-2 0.184 0.185 0.185% 0.185 . 0.185 0.001 0.185
,187-3 0.186 0.186 0.186 G.186 0.186 0.000 0.18B6
.203-1 0.207 0.207 0.206 0.207 0.207 0.001 0.207
.250-1 0.250 0.250 0.250 0.249 0.249 0.001 0.250
250-2 0.251 0.252 0.252 0.251 0.252 0.001 0.252
250-3 0.249 0.250 0.249 0.250 0.250 0.001 0.250
.300-1 0.301 0.302 0.302 0.302 0.301 0.001 0.302
.300-2 0.301 0.303 0.303 0.302 0.302 0.002 0.302
.300-3 0.301 0.300 0.302 0.302 0.302 0.002 0.302
.335-1 0.340 0.339 0.339 0.339 0.338 0.002 0.339
.375-1 0.378 0.378 0.378 0.378 0.378 0.000 0.378
375-2 0.376 0.377 0.376 0.376 0.377 0.001 0.376
.375-3 0.376 0.376 0.376 0.375 0.376 0.001 0.376
.500-1 0.496 0.495 0.497 0.496 0.496 0.002 0.496
.500~2 0.497 0.499 0.499 0.499 0.499 0.002 0.499
S00-3 0.497 0.498 0.498 0.497 0.498 0.001 0.498
Where:
D

1.2.5.8.8 = NOZzle diameter measured on a different diaweter, in.
Tolerance = measure within 0.001 in.
D = maxinum difference in any two measurements, in.
Tolerance = 0,004 in.
Duve. = average of Dy, D=, Da, De, and Da.
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RAC STAKSAMPLR CALIBRATION SHEET
Meter Box Serial Number: 1348 Baroasetric Pressure (Po}: 29.763
Leak Check @ 6.8 in. Hz0: OK Date: 01-29-88 Calibrated by: PRJ

Pump: OK Pump O0i]1: OK Clean Guick Connects: OK
Manometers: OK Dry Test Meter: OK Thermometers: OK
Lights: OK Electrical Check: OK Variac: OK
Vacuua Gauge: OK Leak Check @ 27" Hg.: «0.001 CFM
Ha“. orifiw CF.. . CFd r- I'l'- 0'1'4 Tg avEe Tile t
0.5 5 5.33 68.3 108.0 96.0 102.00 12.70
1.0 5 5.34 68.4 115.0 97.5 106.25 9.32
1.5 10 10.73 68.5 118.5 909.5 109.50 15.46
2.0 10 10.76 68.5 124.0 101.5 112.75 13.45
3.0 10 10.75 68.5 126.0 103.0 114.50 11.14
4.0 10 10.71 68.5 126.0 103.0 114.50 9.68
Calculate Y and -He as follows:
Cr, P (T + 460 0.0017 Ta + 460} ¢ 3
! . ( d eve. ) - !.00 . ( ) - l.*
Cla (Bs o ~H/13.6){T. + 460) P {Te + 460} Crw
Tolerances: Y = 0.90 - 1.00 - 1.10 Y +/- 0.02Y o= 1.6-1.84-21 AHee #/-0.15 in.

CALIBRATION CALCULATIONS POMP AND ORIFICE METIR
Manoseter Delta H 0.5 fn, 0
51 29.763 (102,00 + 450} 0.01585 {68.3 + 460) 12.70 *

= 0.97 lg= ( ) = 1.706
5.33 (29.763 + 0.0368}{68.3 + 460) 29.763 (102.00 + é60) 5

Kanoseter Deita B 1.0 in. B0
53 29.763 (106.25 ¢ 450) 0.03170 {68.4 + 460) 9.32 2

= 1.001 By s { ) = 1.825
5.34 (29.763 + 0.0737){68.4 + &60) 29.763 (106.25 + 460) 5

."

tanometer Deita N 1.5 In. Ra0
10 x 29.763 {109.50 + 460) 0.04755 (68.5 + 460) 15.46 *

Ts = 1.001 -Hy= { ) »1.873
10.73 (29.763 + 0.1103)(68.5 + 460) 29.763 (109.50 + 460)

Kanoseter Delta B 2.0 In. 5.0
10 x 29.763 {112.75 + 460) 0.06340

10

{68.5 + 460) l3.¢5, *

=1,
10.71 (29.763 + 0.2941)(68.5 + 460)

29.763 {114.50 + 460)

Y= = 1.00 = = 1,618
10.76 {29.763 + 0.1471)(68.5 + 460} 29.763 (112.75 + #60) 10
Manoseter Delta B 3.0 l2. A0
10 1 29.263 {114.50 + 460) 9.09510 {68.5 + 460) 11.14 2
P s 1,004 By = ] =1,
10.75 {29.763 + 0.2206){68.5 » 460} 29.763 {114.50 ¢ 450) 10
. Mancecter Delta B 4.0 In. BD
10 2 29.263 (114.50 + 460) 9.12680 {68.5 + 460) 9.68 *
s ] j s f1.941

10




IMPINGER
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 2.0 F

DATE: 07/07/88 BAROMETRIC PRESSURE: 29.44
AMBIENT TEMPERATURE, F : 71 REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Inpinger
11 A ice bath k ] k.3 0.00
B. water bath n n 0.00
C. 0il bath 11 12 -.18
fi i ice bath k] 3% -2
8. vater bath n n -.19
. oil bath 1 i 0.00
n A ice bath 3% k] 0.00
' B. water bath n n -.19
C. oil bath 11 111 0.00
#h A. fice bath k k'] 0.20
B. vater bath n n 0.00
C. oil bath 112 112 0.00
5 A. jce bath k ] k -2
B. uater bath n n 0.00
. oil bath 112 113 =17

——— . -

e ————— i i

TEMPERATURE  (REF TEMP, F + &60) - (TEST TEMP, F + 460)

DIFFERENCE = —====v-= - e X 100 <= 1.5%
REF TEMP, F + 460
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WET-BULB & DRY-BULB: OMEGA TEMP
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 07/07/68 BAROMETRIC PRESSURK: %Q.44
AMBIENT TEMPERATURE, F : 71 REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ
REFERENCE THERMOCOUPLE
REFERENCE . THERMOMETER POTENTIOMETER TEMPERATURE
POINT. # SOURCE TEMPERATURE,F. TEMPERATURE,F DIFFERENCE, %
Omega Tesp HH-2 §1
Dbt A, uster bath n 1 0.00
B. oil bath 128 125 0.00
C. ofl bath 166 187 -.15
D. oil bath 22% 225 -
1. oil bath mn m 0.00
)| A. water bath n n 0.00
B. oil bath 126 126 =17
C. oil bath 185 187 -
D. pil bath 225 26 -.15
1. oil bath m mn 0.00
Onega Teap Hi-2 #2
pb2 A vater bath n n -.19
8. oil bath 126 126 £.00
C. eil bath 187 187 0.00
D. oil bath 2 27 -.15
| 8 oi] bath by 278 0.0
2 A. wzter bath n 70 0.19
B. pil bath 126 127 -.17
C. pil hath 187 188 -15
D. oil bath 226 227 ~.15
[ oi] bath by n -~ 14
Omega Temp 873-F
Dbt A. vater bath n n 0.00
B. oil bath 126 127 -.17
c. oil bath 187 188 -.15
D. oil bath 26 27 ~.15
8 oil bath 8 280 -2
1 A. water bath n n 0.00
B. oil bath 127 17 0.00
C. o0il bath 188 188 0.00
b. oil bath 2 29 -9
| oil bath m 280 -.14
Omcga Tenp 873-F High Tesp
A oil bath m % -.13
. . Furnace 455 457 -2
C. M. Furnace 585 586 -.10
D. 8. Furnace £45 847 -.15
1. #. Furnace 1150 152 -12
TEMPERATURE  (REF 'IEMP F + 460) - (TEST TEMP, F + aso)
DIFFERENCE =3 ==ere—rccmmmem e cccc e e r e e c e e e e - ——— X 100 <= 1.5%

REF TEHP F + 460




MY

PROBE THERMOCOUPLE

TEMPERATURE SENSOR CALIBRATION DATA FORM

DATE: 07/07/88
AMBIENT TEMPERATURE, F : 71
CALIBRATOR: PRJ

TOLERANCE: +/- 5.4 F

REFERENCE THERMOCOUFLE

BAROMETRIC PRESSURE: 29.44
REFERENCE THERMOMETER # 22 & #5

- - -

REFERENCE _ THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # SOURCE  TEMPERATURE,F TEMPERATURE,F  DIFFERENCE, %
Probe - ¢
FOE RS oil bath % % 0.00
B. oil bath 265 266 -.14
c. of] bath n 8 -.12
XY oil bath % % -.18
B. oil bath 266 266 0.00
C.  ofl bath m 378 -12
$-1 A oil bath % 95 0.00
B. oil bath 2%6 25 0.14
c. oil bath m mn 0.12
52 4 oil bath % % 0.00
B. oil bath 266 267 -4
c. ol bath 8 3 -12
61 A oil bath 9% g7 -.18
B oi bath 27 267 0.00
. ofl bath s n 0.12
-2 A oi) bath o 9 0.00
B. ofl beth 28 267 0.14
c. of! bath m 3 .12
&1 A oil bath % 9 0.00 -
B. ofl bath 268 %7 0.14
c. oil tath m 8 0.12
82 A ofl bath 9 % -.18
8. ofl tath 28 29 -1
c. ofl bath m 380 -1
-3 A oi} hath ) 9 0.00
B. oil dath 269 268 0.14
c. oil bath m 380 -12
gy 4 oil bath 100 104 -.18
8. ol bath m 269 0.14
c. oil bath 380 n 0.12
7T oL oil bath 100 % 0.18
8. of} bath 27 a7 0.00
c. oi} bath 60 7)) 0.12
TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE ® ==-ee-ermecromerrm—emrem v e em e -~ X 100 <= 1.5%

REF TEMP, F + 460




METER BOX
TEMPERATURE SENSOR CALIBRATION DATA FORM
~ TOLERANCE: +/- 5.4 ¥

DATE: 07/07/68 BAROMETRIC PRESSURE: 29.44
. AMBIENT TEMPERATURE, F : 71 REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ
REFERENCE THERMOCOUPLE :
REFERENCE THERMOMETER ~ POTENTIOMETER  TEMPERATURE
POINT # SOURCE  TEMPERATURE,F TEMPERATURE,F  DIFFERENCE, %
KETER BOX
12640 &, ice bath % 3 0.00
B. vater bath n 7 -.19
c. ofl bath 125 126 -17
D. oil bath 149 149 0.00
1268 A, ice bath » % -.20
B. water bath n ) 0.19
c. oil bath 125 1% -7
D. oil bath 149 150 -.16
13488 A ce bath % % -.20
B. water bath n 7 -19
. ofl bath 1% 126 0.00
. ofl bath 150 151 -.16
1488 A ice bath % % 0.00
8. water bath n n -.19
c. ofl bath 12 126 0.00
D. ofl bath 150 15 -.16
TLITI ice bath % 3 0.20
. | B water bath n n -.19
c. ofl bath 1% 126 0.00
. oil bath 150 150 0.00
018 A fce bath % % 0.00
B. water bath n n -.19
c. oil bath 12 127 ~17
. oil bath 150 149 0.16
- 19654 A, foe bath % ) -.20
B. water bath n n -.19
C. . oilkth 127 127 0.00
D. oil bath 151 150 0.16
19658 A, ice Bath % % 0.00
B. water bath n " 0.19
c. oil beth 177 8 -7
D. ofl bath 151 154 0.00
&
. TEHPERATURE  (REF JEWP, "F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ---rm=m=m==-co-=-onen== -- --=- X 100 <= 1.5%

REF TEMP, F + 460
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SAMPLE BOX

TEMPERATURE SENSOR CALIBRAYION DATA FORM
: TOLERANCE: +/- 5.4 F

DATE: 07/07/88

AMBIENT TEMPERATURE, F : 71

CALIBRATOR: PRJ

A T S A e S S A S A S e S S e A A A I S Ay S e A G -

BAROMETRIC PRESSURE: 29.44

REFERENCE THERMOCOUPLE

REFERENCE THERMOMETER # 22

REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE  TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
SAMPLE BOX _
i1 A. vater bath n n - 0.00
B. oil bath 15 124 0.17
C. 0i1 bath 166 186 0.90
D. ofl bath m 224 -.15
1. oil bath mn mn 0.00
n A water bath I n 0.19
B. oil batk 15 126 -.17
c. o}l bath 186 188 -3
D. oil tath 186 188 i |
1. oil bath m 24 -.15
F «] A. water bath 7 n 0.00
B. of] bath 126 126 0.00 -
C. oil bath 187 188 -.15
D. o0il bath m 225 -9
| & ofl bath n m -.14
% A. water bath n 72 -.19
B. oil bath 126 125 0.00
c. ofl bath 187 188 -.15
D. ofl batk 2% 26 -9
1. oil bath m n -.14
5 A. water bath n n 0.00
B. oil bath 126 126 0.00
C. oil bath 187 188 -.15
. oil bath 25 25 0.00
& oil bath o mn -.14
#$6 A wter bath n n 0.00
B. ol] hath 1 17 0.00
. oil bath 168 184 0.00
. oil bath u 228 -.15
| oil bath an 280 -.14
fl A, water bath n n 0.00
8. oil bath 17 V) 0.00
. oil bath 168 189 e L1
D. oil bath w 29 -
oil tath Vi) ] 280 =14
® A uater bath n n 0.00
8. 0il hath 129 13 -17
C. oi] bath 189 190 ~.15
D. oil bath 9 230 -1
1. oil bath 280 82 - 27
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = —wcecmmcrcecrecncccsmccmnscr e rcem e n e e X 100 ¢= 1.5%

REF TEMP, F + 460
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5\ %\!1 Whatman Inec.

Whatman Inc. 9 Bridewsl! Place, Ciifton, New Jersey 07014 @ Telephone: (201)"74825
Telex: 133426 » Cable: REEVEPAP ’

Pebruary 1, 1979

Mr. Paul R. Jenkins, Jr.
Vice-FPresident _
Environmental Testing Inc.

1700 University Commercial Place
Charlotte, North Carolina 282]13

Dear Mr. Jenkins:

Purther to our telephone conversation on Jannary 15, 1979 Reeve Angel Grade
900AF is tested with a Q128 DOP Penetrometer manufactured by the Air Technology
Association to measure DOP. This is a wore sophisticated unit than that

1listed in the Federal Register, Part 1I, Thursday, August 18, 1977, Environ-
mental Protection’ Agency, Standards of Performance for New Stationary Sources. '

Grade 900AP will mest the EPA DOP requirements of 0.05 £ percent penetration
on a 0.3 micron dioctyl phthalate smoke particles as listed on page 41778

of the Pederal Registar, Vol. 42, No. 160, 'rhu.rsday, August 18, 1977 under 3.
Reagent, 3.1.1 Pilters.

" T hope this will satisfy your inquiry. If wve can be of any further servics,
Pleass contact us at your convenience. .

Very truly ‘y'ourl.

Qe
{John Zacharias

Vice President
Business Manager, Paper Division, M. A.
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WEIGHT TRACEABILITY
CERTIFICATE

TO: _Enmmnmmin.l_leshag.,;on_ o,
(700 Univ. Commercial De.
Chaclotte , NC 2%¥213

The balances listed below have been serviced by our representative

on Oecember 21, 1927

This is to certify that the test weights used are traceable to the
National Bureau of Standards.

Analytical Precision
Mettler identification number of test weights used: \3
Mettler calibration date of test weights used: g-1-€7

W National Bureau of Standards test number: 131,[0.@9_-_‘1_9

Mode! and serial number of balances serviced:

. fE1L3- C51142
" _HBYAR- L1127

Famien




. .A %ﬁm Group

@ GCA 2757w Coruna e
Chacago, linois 60647
. Telephone; 312-227-2660
Telex: 254028

February 2, 1984

v IR

Fnvirommental Testing
1700 University Commercial Place
Charlotte, N.C. 28213

Attn: Mr. Paul Jenkins

Subj: Certification Wet Test Meter

Dear Mr. Jenskins:

In lieu of any printed certification fram our company, we offer as follows
. our statement on the referenced subject.

. "The Wet Test Meter catalog mumber 63123, has been
tested at our plant facilities using a Meter Prover
Bottle NBS registration No. 4897. The Meter was
found to perform to our advertised gpecifications
of plus or minus 1/2% error in flow rate and con~
forms to specifications of AS™M D-1071.°

Respectfully, )

Bob Husberg
Supervisor, Custcmer Service




WALTER H. KESSLER COMPANY, INC.
THERMOMETIRS @ HYDROMETERS

| MANUFACTURERS CERTIFICATE OF CALIBRATION

This is to certify that the instrument listed below has been tested in our temperature calibration laboratory
in sccordance with the Iatest procedures in the finest constant temperature equipment available, against
National Bureau of Standards certified master standards.

Fisher Scientific Company

Cortified for:
Description: Thermometer #15-041D -1/201°C in 0.2° Div Total Immersion
Instrument Serial No. 811 007 Date Cortified: ___January 30, 1981
Reading of This Instrument Reeding of N.B.S. Standerd
(True Temperaturs )
+0.02C 0.00C
20.00C 20.00C
. 40.00C 40.00C
! - 59.96C 60.00C
| 79.98C 80.00C
100.02C 100.00C
119.92¢C 120.00C
139.98C 140.00C
160.00C 160.00C
180.00C 180.00C
199.86C 200.00C

The tabulated readings apply provided the ice-point reading taken after exposure for not less than 3
days to a temperature of about 25* C (77°F) is +0.02C - U the ice-point reading is found to be
higher (or lower) than stated. al) other reacings will be higher {(or lower) by the same amount.

Serial & Test numbers of National Bureau of Standards certified instruments referenced in certification
of the thermometer listed above: ’

"'i. NBS Standard M44165,78A-227,M44451,78A-220,78A-601/602

NBS Test No 176240,219883,176240,219883,219606
WALTER H. KESSLER COMPANY. INC.
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Group

« DATE:_32-10-85

CERTIFICATE OF CALIBRATION

CUSTOMER: ENVIRONMENTAL TESTING INCCustomer Purchase Order: 2861RO -

1700 UNIV COMMERICAL PL OMEGA Work Order No: SO 511268760
" CHARLOTTE NC 28213 MODEL: HH-2 |

SERIAL NO:_ 14403

OMEGA ENGINEERING certifies that the above instrumentation has been
calibrated and tested to meet or exceed the published specifica-
tions. This calibration and testing was performed using
instrumentation and standards that sre traceable to the U.S,
National Bureau of Standards. '

Reference: NATIONAL BUREAU OF STANDARDS TEST NO(s): 36320
' ) 3 I T

fA\oﬁn iw
. . % .

ony verno
Supervifor, Instrumentation

CAL-3
of E OMEGA ENGINEERING, INC. .
P ouecapness of )J OMEGA INTERNATIONAL CORP. B siomeaa

One Omegs Drive, Bax 4047, Stamord, CT 06907-0047 (203) 359-1660 Telex 996404 Cable OMEGA FAX (203) 3587700

OMITEAZAN )




CORNINGQ Comng Giass Works
Coming, New York 14831 USA
Tet: 607-974-0000

{"ll’ » QORNING Latoracry Scences Compary

I November 18, 1986 R o

Mr. Paul Jenkins

Environmental Testing Inc.

1700 University Commercial Place \
Charlotte, NC 28213

Dear Mr. Jenkins:

Confirming our telephone conversation, our volumetric apparatus
is calibrated in conformance with ASTM Standard E 542.

Very truly yours,

@ . ZL

! Allen R. Fuller
' Product Engineering Supervisor

&
@

510012
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Divigion of :

Owens-1lindis

December 11, 1986

Mr. Paul R. Jenkins
Envirommental Testing, Inc.

1700 University Commercial Place
Charlotte, North Carolina 28213

REF: Calibration of volumetric glassware
Mr. P. Jenkins letter 12-5-86

Dear Mr. Jenkins,

Volumetric standards, utilized by Kimble for calibration of class A and B
laboratory glassware, are designed to meet applicable calibration requirements
. of ASTM Standard E 542.

Accuracy of balances, weights and thermometers employed for calibration of
volumetric standards is traceable to National Bureau of Standards.

Sincerely,

%«/w

Lew Horan
Standards Dept.

/Wﬁk
Mike Mollick
Quality Control

cel Hl"o No mkllo - HIOI
M. E. Trasoras - Q.A.
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