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INTRODUCTION

Source sampling was performed on the dust collector stack at
Indusmin, Inc., Spruce Pine, North Carclina to determine
particulate emissions. Three . sampling runs were made on

January 4, 1990 at the sampling locations shown on Figure 1.

The measurementsl of 'stack gas flow rate and pollutant
céncentrations weré made according tp U.3. Environmental
Protection Ageﬁcy and the Nerth Carclina Department of
Environment, Health, and Ngtural Resources.fN.C. DEHNR}

recommendations.

The following sections of the report detail the summary of
results, .the process and its operation, the location of the
sampling points and the sampling and analytical procedures

used.
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SUMMARY OF RESULTS

Table 1 presents the summary of results from the particulate
sampliﬁg. The mean particulate concentration was 0.0015
grains per dry standard cubic foot and the mean particulate

emission rate was 0.154 pounds per hour.
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TABLE 1

SUMMARY OF RESULTS, PARTICULATE SAMPLING

Run Number
Date

% Isokinetic

Volume of Gas Sampled
SCF * Dry

Stack Gas Flow Rate,
SCFM * Dry

Stack Gas Flow Rate,
ACFM

Particulate:
'Catch, mgrams

Concentration, grains/
SCF * Dry

Emission Rate, lbs/hr

*63=F 29.92 in. Hg
**Nozzle, probe, filter

1

01/04/90

94.45

43.945

121el.4

13126.0

5.60

0.0020

0.205

2

01/04/90

95.66

45,849

12429.0

12e17.8%

3.84
0.0013

0.137

3

01/04/90

Q7.74

- 458,242

12292.9

3.33

0.0011

0.119
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PROCESS DESCRIPTION AND OPERATION

The Mi;ropulsair B-289 baghouse dust collector at Indusmin
Inc., Spruce Pine, N.C., collects dust produced from a
bucket elevator and magnetic separator used in the
production and processing of feldspar. The baghouse dust
collector has 289 eight foot long bags with a total filter

area of 2722 square feet

The emissions from the rare earth magnetic separator and
bucket elevator pass though a baghouse collector, I.D. fan,

and to the atmosphere.
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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 24 equal areas. The ports were labeled A and
B. Each point was sampled for a period of 2.5 minutes per

point which yvielded a total test time of 60 minutes per run.
The humber of saméling pointé was determined by the distance
from the lasf disturbance in the éas-flow as outlined in
Method 1, Fe&eral Register, Volume 48, Nof 191, 30 Septembef

1983.
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SAMPLING AND ANALYTICAL PROCEDURES

All sahpling and ranalytical procedures used were those

recommended by the U.S. Environmental Protection Agency and
the N.C. DEHNR. Complete details are found in Appendix E
which is a copy <¢f the Federal Régister, Volume 42, Number
160, dated 18 August 197?, the Federal Register, Volume 48, ‘

Na. 191, 30 September 1983.

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 samplies. Method § was

used for the particulate determination.
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APPENDIX A

SUMMARY OF RESULIS
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Summary of Method 5 Particulate Results

Appendix A

Indusmin Incorporated Spruce Pine N.C. Dust Collector Stack #B289

‘Run Number
Date
DN Sample nozzle dia., in.
T Net time of test
PB Barometric pressure, in. Hg.
M Average orifice pressufe
' drop, in. H20
M Volume of dry gas sampled,
cu. ft. at meter conditions
™ Average gas meter temp.
in degrees F.
VMSTD Volume of dry gas sampled
' at standard conditions®*, SCF
Vi - Total water collected in
impingers + silica gel, ML.
MV - Volume of water vapor at
: .standard conditions®, SCF
PMV Percent moisture by volume
. MD Mole fraction dry gas
PCO2 Percent €02 by volume, dry
POZ Percent 02 By volume, dry
PCO Percent CO by volume, dry
PN2 Percent N2 by volume, dry
MWD Molecular weight-dry stack'gas
MW Molecular weight-stack gas
CcP Pitot tube coefficient
bPS Average velocit; head of
stack gas, inches water
TS Average stack temperature, F

1/ 4/90
0.252
60
26.92

2.380

48.74

70.10
43.945
16.4
0.772

1.727
0.9827
' 0.00
20.90
10.00
179.10
28.836
28.649
0.84

0.6937

43.25

2
1/ 4/90
0.253
60
26.92

2.516

51.37

75.71

. 45.849

22.6
1.064

2.269
0.9773
0.00
20.90

- 0.00

79.10
28.836

~28.590

0.84

0.7156

48.04

3

"1/ 4/90

0.250

60

- 26.92

2.406
50.49
73.44

45.262

17.8
0.838

1.819

'0.9818

0.00
20.90
0.00
#9.107
28.836
28.639
0.84

0.7009

41.96
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PSI Static pressure of stack -0.023 -0.023 -0.026
gas, inches Hg. _
| w6
Ps Stack pressure, absolute 26.897 .  26.897 26.897 :f"\
@‘ +
Vs Average stack velocity, FPM 2415.5 2506.0 2437.7 @§\‘§5 ‘.
- PSR
AS Stack area, inches sqrd. 779.3 779.3 779.3 4 = ﬁ&fj
as Stack flow rate, dry, 12161.4  12429.0 122929 O
standard conditions, DSCFM W
Qs Stack flow rate, wet, 12375.2 12717.5 12520.7
standard conditions, WSCFM
QA Actual stack flow rate, ACFM 13126.0 13617.6 13246.3
PERI Percent isokinetic 94.45 95.66 97.74
FMF Particulate, Mg., front. 5.60 3.84 ' 3.33
CAN Particulate, GR/DSCF front 0.0020 ¢.0013 0.0011
CAM Pafticulate, GR/WSCF front 0.0020 0.0013 0.0012
CAT Particulate, GR/ACF front 0.0018 ¢.0012 0.0011
CAW Particulate, LB/HR front 0.205 0.137 0.11¢%
FNP 'Net sampling points 24 24 24

*68 Degrees F. 29.92 Inches Hg.
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Method 5 Particulate Calculations Test Number 1

Indusmin Incorporated Spruce Pine N.C. Dust Collector Stack #B289

Volume of Dry Gas Sampled at Standard Conditions
17.64 * VM = (PB + PM / 13.6) .
VMSID = —- —_— = 43.945

™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VY = 0.772
Percent Moisture in Stack Gas
100 * VMV ' .
PMV = ——————— = : 1.727
VMSID + VMV
Mole Fraction of bry Gas
100 - PMV }
MD = = = 0.9827
100 : ‘
Average Molecular Weight of Dry Stack Gas
MWD = 0.44 * PCO2 + 0.32 * PO2 + 0.28 * (PN2+PCO)} = 28.836 -
'Molecﬁiar Weight of Stack Gas
MW = MWD * MD +18 * (1-MD) = - 28.649
Stack Gas Veloc1ty at Stack Conditions
VS = 5129.4 * CP * DPS * SQRT{TS + 460)/(PS * MW} = 2415.5
Stack Gas Volumetric Flow at Standard Conditions, Dry
0.123 * VS * AS * pS * MD ' . .
QS = ————m—mm—————— - = 12161.4
' TS + 460
Stack Gas Volumetric Flow at Stack Conditions
. Q@S * (TS + 460) _
QA = o = - . 13126.0

17.64 * PS * MD

Percent Iscokinetic
1039 * (TS + 460} * VMSTD
PERT = ~---- - —————— = 94.45

VS *TT * PS * MD * DN * DN
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Particulate Loading -- Probe, Cyclone, Filter
{ At Standard Conditions )

CAN = 0.0154 * FMF / VMSTD = 0.0020

Particulate Loading -- Probe, Cyclone, Filter
( At Stack Conditions )

17.64 * CAN * PS * MD
CAT = —

- = 0.0018
IS + 460

Particulate Lb/Hr -- Probe, Cyclone, Filter
{ At Standard Conditions ') '
CAW = 0.00857 * CAN * QS = ) ' 0.205
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2 TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Iicbordrcﬁes. . - )
[——24S

Plant Twducming Lae. O Prece Piwe MNe
Date /.4 -90

Sampling location Collecter €ulewst Srday @_ J""_

Inside of far wall to outside
of nipple (X) 3. 5"

. \
Inside of near wall to outside of g
nipple {nipple length) (I) 5

Stack 1.D. (I-T)@

Nearest upstream disturbance [/p. Y9 dd | —
Nearest downstream disturbance 347 dd
Calculated by TAR |
R | |
port —ef X |scueranic oF sampLinG LocATION
1 2 3 L g
TRAVERSL PaCoyLT OF TRAVERSL POIRT LOCATION
POt FRACTICN CoLUPRS P 0 3 MIPPLE FRCY CUTLCL A7 mPPLE
T BF TTaCa 1D FTACHID (10 REARLIT 1 1 MCHy LERGTx (5B OF COLUPNS 4 3 &
' .01 ¢ | posy g " 5 55
2 _D.o57 1.510 : b.510
3 0.1 8 3,127 | Qb 127
4 L 117 o (94 Rl 9.4
5. D250 bt 247 1. b2s
A 02,350 Q3Y /Y Y3
7 0. 44 L 7 Qblp _ 23, 060
g _lp 250 /9. R 75 | 24 . Q75
. q 2. 83 2/.go7 | 26 o0?
(o 0. 982 23 373 l ad 373
In 0.G33 24,72 l 19 729
7. 10679 259%3 i 30.943




METEOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City Felusim Ine. Spruce fwe pe,

Sampling Location Lolfch, €y..ck S74ck

Run Num

ber |

.Run Date /[ (4 /%0

4 B 55

Operator JAR [enm

Bar, Press., in. Bg 2L 4%

Stack Press., in, Hg 26 .£97

Stack Dimension, in. - Diam. or side 1 3 (.5’

Clock Time

OC3qg3

Amb, Temp., °F 38°

Static Press., in. H,0 0.3z

Static Press., in. Hg-(0.0.:?

side 2

—

179,818
Pitot Tube (C,) .89 Pitot Tube Leak Check <0.1 @ _¥ 7 _ in. H,0
Fileld data
Velocity Cyclonic flow determination
Traverse head o Angle (=) |
point Position,] (3p.), Stack temp., dpg at O vhich yields
number in. in. H,0 oF Keference a null Ap
s 28 A 2 A
! 4,540 B3 | 0.40 47 g9 =0 I 1 o003 i &
Z b:Sip o4 | 0.9 37 Yo —0. Yo 4.0y ¥ &
3 Y. 17 el 1 n. o0 4c Yo — o pe g oy {0 i
< A b5 T Vo (56 e fo DI P YT o Ci -2 Py
3 jlpes e.5¢ lo.53 g 4/ i aai-k ol BEFIFY ) e
F [ AL] S ls 32 e Mo -0 Q2 2 g 2
2 21,060 €47 g A Ly “o ~o p, .03 2 i
9 2 O 9 039 1p 34 <2 Y 203 2 p3 3 E]
q 10009 | o «M | ot 7 b2 2.00F 2. 95 g 4
10 18 .57y Juat 1o )7 s 4@ 2. g 2.6 Lt 2]
o TRIY 0 .55 lo 27 Ly /0 295 221 i ¢
17 Yo Uy  lo o+10e “Z wd L.get EIE i 2
Average angle (=) 5,954

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

Qg L2

&P

[, 9!

Tp 29

NOMAGRAPE DATA

™M 2%

Py/%y
0.>5> Ref.Ap 0%

p4is € Lo

D, .42

Ty 40 DN, _02% DN,

0253
O .0

!
LY

/
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METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

Plant JFwdusie Tuc Spruce Pive NC. Sample Location felleckor Fumest sTARH
Sample Type - Continuous ~ Pump Leakfree @ 10" ? _ -

Oxygen Check 20.97 % 0,17 - Fuel Type _NA

Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ?

-

Buret /44 - /4% =<0.2 m1 ? -
Run No. | Sample Date { /¢/4p Ambient Temp. °F 43
Sampling Time (24 - hr clock) peys. /ow Analysis By _Tu#
Fun i Z 3 AVEZa)ap 14, | Molecular Wi,
Gas Actuali Netlictuall Net|Actuall Net| % ("™“¢|Drv 1b/1b mele;
002 0 0 oo 0-0 0.0 0.0 o0 .00 .hh B-OOﬁ
C2 DG 1205) 203 2081209 |209 L0 @ 32 6, 068
co 209 |00 |2e8 ool 285 p.o |20 .28 O.Dow
N2 100 M4 p 100 |95, 1;‘9 el 7901 28 24,749
PNt = TS Total 1©:036
%COy
Run No. _V Sample Date 1/‘1‘ [ag Ambient Temp. °F _%_é__
Sampling Time (24 - hr clock) /pss ~115? Analysis By Jas
Run L 2 3 Avg. Molecular W,
Gas Actuali Net|Actual] Net[actuall Net %g Malt. Drv 1b/1b mcﬂ;1
€02 0.0 |D.0]| po |ve]l 00 |po| sol JAb Q.coD
o 209 |29 | Fog |29 | 204 [27] J0490] R .68
€0 402 |00 | 238 jod|a |po {O° | .28 0.000
N2 100 194|200 {7251 100. [ 7%, 95, | 28| 22144
Pm 20.9- %0, = NP' Total 24, 834
%CO,
Run No. 3 Sample Date l;f(c{U Ambient Temp., °F ﬂ_

Sampling Time (24 - hr clock) 1204 “1208 Analysis By Jﬁi

Run i 2 3 Avg, - ‘Molecular Wi,
Gas Actual| Net[Actual| Net{Actuzl] Net Sg Mite| pyw 15 /15 mole |
€02 b.o | 2|00 00} 0.0 | 2o| L | M| 0.000
G 204 1205 | 206 Wealzes (el w6 ]| R p.603
co 206 | 00| ova (o0 209 |dv| 0o | 28| 0.000
Ne 100 |29 100 |7%0| 200 | %, | 790 | 28| 23.444
il Fo onge sonior b Total 29.93%
: ’ 0.9-%0, r
e =l
Wood 1.000=1.120
Wood bark 1.003-1.130
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METHOD S SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Twiyampa Tue

3 piace Owe NC

Sample Location_(oilgler €xheust sireic Recovery Date_  or/ed/gv
T e
Run Number { 2z >
Sample Date 1o {%c 1 /4 /G0 jAif o
Sample Box Number il ~ 2 ‘3
Probe Number { e 3
Filter Number 1 Bo 2
MOISTURE RECOVERY
Inpingers Cont. Number Ny -1 v - 1- 3
Description of Water elecey Cléor ¢less
Liquid Level Marked -~ - i
Final Volume (wt.), ml 20¢ 209 205
Initial Volume (wt.), ml 200 2o P
Net Volume (wt.), ml (g) 4o 90 5.0
Silica Gel Cont. Number 2-! 2- 2-3
Silica Gel % Spent 25% 2B 25 %
Final Weight, g 2i2.% 13,0 >11.8
Initial Weight, g 3 o0 20 © 2w
Net Weight, g Lr, g 13,b 1.8
Total Moisture, g 16 Y 2. b (7.8
PARTICULATE RECOVERY
Filter Cont. Number L =~ | L= 2 2-3
Particulate Description Neng  Visidle _Neaw i ble Kone Visible
Filter Cont. Sealed v v v
Final Weight, mg So3 .47 £E07. 16 504,72
Final Weight Audit, mg bo3.4b Buz, 30 s ol .90
Initial Weight, mg 30).49 5056/ S0/, 5
Initial Weight Audit, mg 5el. 596 SV 68 so/. ¥
Filter Catch, mg ;.$© 1. b ¥ 0 33
Probe Rinse Cont. Number & -1 2-2 2-3
Liquid Level Marked v v v
Final Weight, mg 16 076.% 0%, 2o.9 (08,123.5
Final Weight Audit, mg 228,07p .1 tod, Jo.¢ jog,115%.%
Initial Weight, mg 9% 172 3 04, Fef. b 140, 120 4.
Initial Weight Audit, mg 98,07/, 8 (04, 7083 100,120, 3
Less Acetone Blank, mg -~ o -~ — o~ -_o-
Acetone Rinse Catch, mg A1 2.2 3.9
Total Particulate, mg 5. bo 2. 98¢ 3.23
Acetone Blank Number A LABORATORY CUSTODY
Final Weight, mg Jog. 164.9 Received By: / AB
Final Weight Audit, mg (o4, 168 3 Date Received: _y /4/9p
Initial Weight, mg fod, 1949 Stored & Locked: _o~
Initial Weight Audit, mg o4, 1147 Remarks: Nowg
Acetone Residue, mg -0 "
Acetone Volume, ml )
Concentration, mg/mg ¢ Py f07%

Recovered By TAR! Rém
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APPENDIX C

PROCESS DATA
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-APPENDIX D
TEST PARTICIPANTS
Richard B. McCain, III Air Sampling Manager
Environmental Testing, Inc.
J. Anthony Blanton Biologist

Environmental Testing, Inc..
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APPENDIX E

SAMPLING AND ANALYTICAL PROCEDURES
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THURSDAY, AUGUST 18, 1977
PART Il

ENVIRONMENTAL
PROTECTION
AGENCY

STANDARDS OF
PERFORMANCE FOR NEW
STATIONARY SOURCES

" Revision to Reference Method 1-8




RULES AND REGULATIONS

have peruxide impurities that will cause
erroneously high sulfuric scid mist meas-
urementa, a tast for peroxides in isopro-
panol has been included in the method.

4. The gravimetric technique for mols-
ture content (rather than volumetric}
has been specified because s mixture of
isopropyl alcohonl and water will have a
volume less than the sum of the volumes
of its content.

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

MISCFLLANENUS

Several commenters questioned the
meaning of the term “‘subject to the ap-
proval of the Administrator” in relation
to using alternate test methods and pro-
cedures. As deflned in § 60.2 of subpart
A, the “Administrator” includes any au-
thorized representative of the Adminis-
trator of the Environmental Protection
Agency. Authorized representatives are
EPA officials in EPA Reglonal Offices or
State, local, and regional governmental
officials who have been delegated the re-
sponsibility of enforcing regulations un-
der 40 CFR 60. Thes<e officlals In consulta-
tion with other staff members familiar
with technteal aspects of source testing
will render decisinns regarding accept-
able alternate tert procedures.

Ir arcordance wilh =c2tion 117 of the

Act publiration of these methods was
prucedied by consultation with appropri-
ate advisory committees, independent
experts, and Federal departments and
agencies,
(Secs. 111, 114 and 301(s) of the (Mlean Alr
Act, sec. 4(a) of Pub. L. No. 01804, 84 Stat.
1883; sec. 4(a)} of Pub. L. No, 9]-604, B4 Btat.
1687; sec. 3 of Pub. L. No. 00148, B! Stat 504
142 0.8.C. 1867¢-8, 1857c-0, 1BSTR M) ] )

Norr —The Envionmental Protection
Agency has determined that this document
doss not contain & major proposal requiring
proparation of ety Economic Impart Anslysis
under Executive Orders 11821 and 11919 and
OMB Clircular A- U7,

Dated: Aucust 10, 1577.

Dovcras M. CosTLE.
Administrator.

Part 80 of Chapter I of Title 40 of the
Code of Federal Regulations iz amended
by revising Methods 1 through 8 of Ap-
pendix A—Reference Methods as
tollows:

AFPENTIR A-— PLFYERES(E METIIOpM

_The relrrenes methods in this sppendit are referrad 1o
in § MR {Petiorgayecs Testa) and ﬁw.ll {L.ompuan:a
With Htandards and Muintenanes lenuiremenoy, of #)
CFIL I'art 80, Nuhpan A ¢ Gepersl Provismons; Bpectne
usen af these referenes misthiods ars deasribe) 1n tha
standards of perinnancs contaned In the muhparta,
begpinniig with Kubpart |y,

Within sach siandan| of performancs. & sactinn ttled
“Teat Methnde and Proccdures” 19 provided w (1)
Identify the fest methods njsphrubla w the farility
whject 10 the pespnctive gandard aod (2 dentily any
spectRl siriennns ar eonditions @ e followed when
Apphving & method o the o -tive facshity. Huch pn-
SIfchong (L axample, establish sampiing mies, voi-
UMPEA. OF LrMDArAtUres: Ars (0 D Liked sithor (0 addiLon
0. or Ana substitiite for procedistes 10 & ralsrancs mathod.
Bimilurly, for sourcem shhjsct to sruibmion monitonng
rrquUIremenits. APpacific INKIFUCTIONA PeTLRININE &Y ANT v
of & ralersncs nirthad are pravided jn the subpart or o
Appendiz B,

FEDERAL REGISTER, VOL 42, NO

Inclusion of metheds 1n this appendit 18 not Intendsd

a8 B sndofeslnent OF detidl 01 LNAF appLAeLILTY W
SAMTOWS LB P8 DOL "a..la-- - “:
Tha metheds are potan 1.:1:?& wther soureas.
however. appheatinlity should oonlirmed hy oarelol
nnd |rpmnr|nuu sesluntion of tha conditinns prevalent
Bt 3uch sonrees

The spproach follawed tn the frmulatinn of tha rsf.
werver meliody tnynmivss mastfications oy amaipment,
proctdurss, and parformanes, 1 conespl, & perinrmanca
apec 1 Henlicon Rpprosch winlid be preferbiie inoall methods
beenns the mllows (e grearsal fleziiality WA the Umer.
fh practice, howeter thiaappronch taimprac esl 1n most
Thane heeaitse  perfuninancs specifieations cannol e
ritablicshed, Mt al tha meithods desenbead  Berein,
Lharebire snvolve specile sppinan sywelfications and
prowedrres and only & bew ethods o the appendin rely
vi Perderinaner crienn

AMinor chiantes iy L Feferenes methnds should not
neeestar v aftect the salidity ol the resulia and it s
recoguized thut atlernative and fquienlen) methnde
evicE. Heetion 8w penvides anthanty tor the Adminiair-
1oe tn yuaafy o apprare (1} aquivalent methods, {2)
aliernatfve methads, and (3} minor chankes in the
melhoroligy of the refarence nrethods. It ahouild ba
cloarly utiderstond thet tinileas stherwise identified sl
wiirh methodt and changrd muyt hava prior approeal of
1the Avdminletrabor An awner employing sach methods or
drvialiona from the referencs mathods without obtaining
price approval dnsa s atb Lhe riak of sulmaquent disap-
prroval and refsvting wnth approved methods,

Within the rafarsnce melhodn, esrtain l‘ll‘le .]I'l.l(l'
MAGL OF pENcedurng Bre I jted as baing ptab
or polantially sccaptabdn ahd are spacilically identified
in the methnda. The items identifind a3 accepniahle on-
tinna may be uwd without approval but mast ba identi-
fiard §n tha te=t repert. The potentislly approvable op-
unns are citad sa “ruhjeet W Lhe a'!mrovtl of the
Adrninistrator’ or s *ar equivalent.” Hueh potentially
spprovahla fachnintes or aiternativaa may ba usead at Lhe
daerniinn nf throwner withoot prior approval. Howevear,
detailed daceriptions e applying \base potantislly
RErorsble taehininnee ar sliematives are not provided
iR The referenes surtheds. Also, the potantinlly spprov.
Rble ujrl o wre not nacessgrily sconpiable in all applies.
tinns Tusrefors, an owner sleoting to use such po-
tanunliy spprovabis tschniquas or ailernativan i3 re-
sponstide for: (1) sssaring that the tachniqoas oy
sitarnativen are in fsct applicable and are proparly
azacuted; (2) ineluding a writien description the
aliarnalive wathod in the tast repart (the wriiten
mathnad munst be cisar and muat e eajsble of belng per-
lormsd wiLiout sddtlional instructon, snd the degres
of detall shonid ba similar to the detail contained in the
refarrnen methods); snd (3) providing sny reLonsle of
upportng dals pecasary to show ibe rvalidity of whe
slternative in the parucuisar spplication. Fajlure to
maet thew reqmirements ean remit in the Adminis-
Lralor's disspproval of 1he slternatires,

Mignon 1 SyvMri®E asn YRIOEITY Tisvin t4 pon
. STATIONABY NOURLES

1 aerpde and Applicetibiry

L1 Principla. To aid in the representatice nrpsyre.
msnt of pollutant ennsunne and/ar towel volumestnedow
TALr {TAN) & SLALIOTATY 30UIFOS, B TNAAKUIPINMAT Sile Where
1he +Murnt etream 8 Aowing in & knawy diesttion is

seleeted, and the eross-section of the «ack is divided inin -

A numbmr of spusl areas, A (raveree pant 1s then located
il sach of Lhass eqUAl Areas.

12 Apploabllty. This method is applicalds 1o flow.
N WA Atrearoe Io ducta, stacks, and Aitea, The method
cunnuol he ued when: (1} flow 12 cvelonic or awirhng (see
Seclion 2.4). (2} & vtack iz smaller than shout 0.30 metsr
U2 it in dismeter, or 0070 m? {10 10 N in cronsgec
Uonal aren. Or {3) Lthe mensuramrut site I8 loss Lhan two
Bl Of Al dismetars downstream or leaa than s half
dinmetsr upstream from s flow disturbance.

T he terpuirtments of this method must be considersd
hefora eotsiruction of & new eility from which amisstons
will ba inrasured; injlure to do 00 May reqiire subssquent
sitarations to the mack or devistion from the standard
peooedura, LAW INNIVINE YArniy are Bubject 1o Ap-
prowal he the Admamtratlor, "% Entirnnmeniwd
Protectng Sgemoy,

2. Proerdicrr

2.1 Relmction of Measuremiont Sie, Sneupdig o
Yok ity MagaureinEnt ;p performad st a uis locsted at
lemst Fight slack of durt diamelery downstream and Lwo
diumeslary apeusT fm any flow disturbance sueh m
& hrul, P PRirTon, oF sonirection tn the stack, or frem a
ymbis tiamea, [| reossary, an alternalive location ma
he salectad, AL & poution st least 1wo stack or duet d&i-
Rinstars downstream and s half dismetar upstream from
any fiow dusturbancs. For & Fectangulas cross ssculon,
An squivalant diameter (2,) shall be caleniated from the
Inllowing squation, to determine the upatream and
dow nerrean dIstances:

_2LW

Do w

160—THURSDAY, AUGUST 18, 1977
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45035

Dated: September 22, 1583.
William D. Ruckelshaus,
Admunistrotor.
PART 60—{AMENDED)"
Appendix A of 40 CFR Part 60 ia

- .
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

MINIMUM NUMBER OF TRAVERSE POINTS

MUK IMUM NUMBER OF TAAVERSE POINTS

L1]

amended by revising Method 185
follows:

1. By revising Figure 1-~1 and Figure 1-
2 as shown: -

0.5 10 . 15 :
st 2.0 28
i | B | [ I |
[ PPN ) )
HIGHER NUMBER IS FOR -
. i ANCE
RECTANGULAR STACKS OR DUCTS pisTURS

byl

24 or 25"

T
A -
l MEASUREMENT
B

L

leSTURBANCE

—

16 STACK DIAMETER > 0.61 m (24 in)
12
10— . ' - [ P
* FROW POINT OF ANY TYPE OF - Bone
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)
" STACK DIAMETER = 0.30 TO 0.67 m {12-74 in
0 f 1 r | I i |
2 3 4 8 [ ] 7 [ ] 5 10
DUCT DIAMETERS DOWNSTREAM FROM FLOW DlSTURaANdE.IDISTANCE B}
Figure 1-1. Minimum number of traverse points for particulate traverses
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A}
05 0 15 20 s
50
LI i } I [} ¥ I
* HIGHER NUMSER IS FOR 7 1
DI
_ RECTANGULAR STACKS OR DUCTS FoIsTuRsANcE
- A —
© ) - IMEASUREMENT
: -f FTo
30— B 1 —
leSTUﬁBANCE
20— -
16 STACK DIAMETER > 0.€1 m {24 in)
1 1z
10 - 8 oﬁ g*
STALCK DIAMETER = 0.20 To 061 m {1224 in)
o [ | 1 I ] 1 ]
2 3 4 [ ] ? [} 8 e

DUCT DIAMETERS DOWNSTREAM FROM FI:OW DISTURBANCE (DISTANCE B)

. Figure 1-2. Minimum number of iraverse points for velocitly yhonparticulate) traverses.

2, By adding Citations 7 through 12 to
Section 3 (Bibliography) as foliows:

Appendix A—Referzoce Methods
*

- L] - -

Method 1. Sample and Velocity Traverses for
Stationary Sources

3- - ® @

7. Hanson, HA., R.]. Davini. L.}, Morgan,
and A.A. Iversen. Particuiate Sampling
Strategies for Large Power Piants Including
Nonuriform Flow. U.S, Environmental
Protection Agency. Research Triangle Park
N.C Publicalion No. EPA-(00/2-76-170. June
1876. 350 p.

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

8, Entropy Environmentalists, Ine, Traverse
Point Study. EPA Contract No. E8-02-3172
June 1877. 19 p.

10. Brown, ]. end K. Yu, Test Report.
Particulate Sampling Strategy. in Circular
Ducts. Emission Measurement Branch.
Emission Standards and Engineering
Division. U.5. Environunental Protecton
Agency. Resesrch Triangie Park, N.C. 27711,
July 3i, 1980. 12 p.

11. Hawksley, P.G.W., §. Baczioch. and J.H. -
Blacke!t. Measurement of Solids in Flue
Cases. Leatherhead, England. The British
Coal Utilisation Research Association, 1961.
p. 129-133.

12. Knapp, K.T. The Number of S2mpling
Points Needed fcr Representative Source
Sampling. In: Proceedings of ke Fourth
National Conference on Erergy end the
Environment, Theodore, L, et &l. [ed.}.
Dayton. Dayion Section of the American
Institute of Chemical Engineers. Oclober 3-7,
1876. p. 563-568, .

(Secs. 111, 114, and 301{a) of the Clean Air
Act, ae amended (2 U.S.C. 7411, 7514, snd
7601{a)]}

[FR Doc. £3-26377 Filed 0-25-83; 8:45 am]

BILLING CODE 856(-50—




MINIMUM NUMBER OF TRAVERSE POINTS

RULES AND REGULATIONS

. -
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

0.5 _ 1.0

F
[=]

(2]
o

S

-
o

15

2.0

25

| | i

* FROM POINT OF ANY TYPE OF

I

|

e+

—;DISTURBANCE

[ MEASUREMENT
- T—'— S|TE

|

kD!STURBANCE

DISTURBANCE {BEND, EXPANSION, CONTRACTION, ETC.)

| J | { j | 1
2 3 4 5 6 7 8 9 10

' ¥
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE B}

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

where L=length and # <= widih.

2.2 UDetermining the Numbet of Traverse Points,

2.2.1 Particuiats Traverses. Whan the sighi- and
two-dismeter eriierion can be mel, Lhe minimnin sumbar
of traverss pointy shall ba: (1) twelva, [or circular or
rectanguier stacky with dismaters (or equivslent di-
Arusterd) greatar Lhan (.81 metar (24 in.3; (2) eight, lor
circular stacks with dinmeteras hetween 0.3 and 001
meter (12-24 10} 13) rine, for recisngular siacks wilh
arpuvalent iameters heiwesn 30 snd A meter (12-24
in 1 . .
When the sight- and two-dinineler criterian cannnt he
e, the fuinimum admbeer of raeerss o g delee-
nuned fromm Figure 1-1. Belors refarring 1o tha figuree,
lnwsever, detertiune the distsneesy from the chossn mags
1retent Sde Lo the nearest upstieam sl downstream,
disturbanees, wid divide rach distanes by the Swack
dinmeter or eqtivaleny dinmetar, 10 deisrmmna Lhe
dixtenee tnrermsof tha naler of duct diametars, Then,
deterinine Iren Figure 1-1 tha minmmum numbar of
traverse points (hat correspoida: (1) W tha number nd
duct dismetsrs upsiream: snd (2) to the number ol
diameiors downsirsam. Selnet Lthe higher of the Lwo
mimninm numbers of traverss points, or § greater valus,
no thst for circilar stacks Lha nimiier ja a niultipls of 4,
and "ur rectangule sincks, the numher ix one of tliote
shown 1n Tabie i-1,

Tanrt e 1-1. Craeeetionnd tawnat b rectancelnr sfeca

Aa-
fnr
fay-

Nutnher of tratecse pornts ond
03
114
Sk
it
15 ]
Ax8
Ti8
7

FEDERAL REGISTER, VOL 431 NO. 140—THURSDAY, AUGUST 18, 1977




MINIMUM NUMBER OF TRAVERSE POINTS

RULES AND REGULATIONS

41757

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
1.0

1!5

2.0 2%

40 —

I

- 1 1

I | l

| !

T;—;DISTURBANCE
A

MEASUREMENT
-1+ SITE

|
..L leSTUﬂBANCE

S

| {

]
02 3

4

5 6 7

8 9 10
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE R)

Figure 1-2. Minimum number of traverse points for velocity {nonparticylate) traverses.

2,22 Veloeity (Non-Particulate} Traverses, When
wslocity ar vollnetrie Aow rate 1s 10 be dstermined (but
not particulsis matisr), the sane procedurs as that for
pyriicuiste traversey (Saction 2.2.1) 19 fotlowed, szoupt
that Figtire ) -2 may be used instead of Figure 1-1.

l.2.:1 Crose-Bectinnial Layout and Location of Traverse

Oints.

2.3.1 Clrenlar Stacks, Locate the Lraverse points on
two perpendicular diameters adeording to Table 1-2 and
Ltha exampde mhowny in Figues J-3. Any equaljon (for
rxmnples, sec Citstions 2 and 3in the Bibliography) that
¥19e% the Rames valaes a3 Liose in Table 1-2 may be used
1 lien of Table 1-2,

For particulste iravirses, one of the dismeters must ba
inu plane containing the greateat cxpected concentratinn
vArATion, #X., aftar bends, one diameter shall be in tha
Mane of the Bend. T his requirement beeomes less erilicsl
us the distanee fromy the disturbance inereasen; therefors
aotlier diameter incations may be used, suhjeel 1o lpproul
ol the Administrator,

In addition, for s1acks having diameters greater Lhan
.81 ™ {24 in,) no traversoe points shell he locsted within
2.5 centnooeters (1.00 ) of the stack walls; and for stack
distnieters eqpual toor lear than 0.81 m {24 in.). no traverss
potina shall e loent ed within 1,3¢m (0.500n,) of the stack
walls, To meet thoso «riteris, vbsrve the procedures
miven below,

2.4.1.1 Btackas With Dumsters Oreater Than 0.61 o
(24 ). When any of Lhe traverse points sa located in
Heetion 23,1 Islh within 2.5 {1.0010.) of the stack walls,
telocnre thein away fram the srack walls to: (1) & distance
of 2.5 em (1.00 in); or (2} & Jistanen enual 1o the notcie
ingide diameter, wliichever 1n isrgar. These rrlocated
traversy points (an earh end of a diameter) shall e the
adjusted’’ trAverds: pornis,

Whenever 1wo BICCrm ve LFATerss points are pombined
to form A single gl justad traverse point, treat the ad-
Justed point 8% 1WN SepAFaTe IFaYATSs points. hoth in the
samphog wr veleaty nasurenienty pracedure, and in
recording 1he dadas.

FEDERAL REGISTER, VOL. 41, NO. 1460—THURSDAY, AUGUST 185, 1977
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DISTANCE,
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RULES AND REGULATIONS

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

P

Table 1.2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
{Percent of stack diameter from inside wall to traverse point)

Traverse
point
"::b:r_ ! tumber of traverse points on a diameter )
diameter | 2 [ 4 |6 [8 [rw [ wz]ia]ie]w} e |22 ]ea
1 14.6) 6.7 a.4] 3.2 2.6 2.1} v ve| 14 13| ra]
2 ps.al 2s.0l14.6}10.5] 8.2 6.7} 5.7 4.9 48] 3.9 3.5 3.2
3 75.0| 29.6]19.4| 6118} 9.9 a5! 7.5| 6.7| 6.0 5.5
4 93.3| 70,4 32.3 | 22.6| 7.7 ja.s 12,5 0.9 97| 8.7 | 7.9
5 gs.4 | 67.7134.2]| 25.0120.1 |16.9]4.6]|12.9|11.6 |10.5
6 95.6 | 80.6| 65.8+) 35.56 | 26.9 (22 0] 18.8] 16.5 | 14.6 | 13.2
7 “|o9.5]77.9 68,4 |36.628.3]23.6) 20.4 {18.0]16.1
8 96.8|8s.4]| 75.0|63.84]|37.5|29.6125.0|21.e|19.4
9 91.8)62.3|73.0 |62.5(38.2]30.6]26.2]23.0
10 g7.4[88.2 790717618l |n.5]2.2
n 93.385.4 (78,0} 70.4 61.2{39.3|32.3
12! 97.9 (901 |31 | 76.4]| 69.4 | 60.7 | 398
13 9.1 |87.5(81.2] 75.0 | 68.5 |60.2
" 96.2 91,5654 79.6 (73,8 |67.7
15 ! 951 89.1183.5|78.2 728"
16 98.4|92.5]87.1|82.0(72.0
17 $5.6| 90.3 | 85.4 | 80.6
18 98.6) 93.3 | 83.4 R0
19 3.1 (9.3 [er.8
20; 5.7 194 9 |89
2 46.5 | 92,1
22 98.9 {94.5
: 96.8
24 94.9

23.1.2 Btacks With Diameters Equital o or Lasa Than
OAlm (24in) Follow l.I:- o sdnTe (0 Saclion 2 X1 0,
poting only Lhat any “mdposted™ pointa ahniid ba
relocatad away from tha s ik walls Lo (118 distanes of
1,3 ¢m (250 10 ), ar (7Y & dastancas aqual to the nozzie
inside dinmelar, wlhichaver 2 Inrger

212 Hectangilne Stacks Determina the namber
of LIRTOT Pl tits a8 rxplainng In Aeciicons 21 s 22 0l
thin method From Tahle 1-1. detarmina the grid con-
apstion Divids the siack rrotssaclion into &y many
squal Prolanpilar slomenial arefd ke LrATerM DOIBLY,

PEDERAL REGISTER,

attd ther [neate & Lraverse point sl the cantrold ol each
n-qull arca aevording to Lhe exgmple in Fioore 14
1 of Liaverse oointl betig 1o +luse Lo the
slack walle at ool crpecsd 10 Al WLN ractatigoler
stacks 11 this probiemn shsld svar arise, the Adininis-
trutor moret he contacted jor rasolntion of the stier.
L4 Senflenninn of Ahssrea of O yelone Flaw 1n most
Slulinnary wwiresa, the dirsction of atack gas fow s
pasentially  paralicl o the sisck: walls,  [inwewsr,
ecyclnnie llow may axid (1 alter «och eviens ax cveloneg
and nerusl deinisters foliowing venluri scrubhers, of
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(3) in racks havt wmm inleta or other durt con-
) ﬁ’L mﬂeh" induce nmiln'. ln uu-
or
. the mmnling location must ba determined. The htlo'mg
tachniques are accoptable for thix 4 -
T -1 T
| |
o ° o | o
| | |
! |
_——T“"'“—‘_'"-T__—*
I | i
o ) - -] I -] I -]
|
S S P (R
] ! \ !
e | o : °o 4 °
_JI. 1 !

Finure 1 4. Example showing rectangular stack crosy
seciion divided into 12 cqual areas, with a traverse
point at centrond ol each area.

Lavel and zern tha mannnietor, Connces & T 3
itk ttbe 10 the aianomeler, Position tie 1 ype 3 oLt
tuba gl sach (Faverse poil, L sneesssiun, 0 (hat tha

Manas of Lhe (e aperins »F 1he jutol 16 s ares perpendic:
uinr 0 the sk crass-sectumual plans: whan tha Type 8
Piing 1he s in Lhis poasiuon. (18 alL 0% rafaraneas.” Nicm
the diffirenuial prassire (4p) reuding sy rach traversa
runt. If & nuil (seto) pliot rending i3 oblamned ac O°
ralfrencs AL A PIVAN LTAYITSE PYINT, BN Accaptabla tow
entdsiinn ernists sl that peani. 1fthe pitot rewding is nol
£arn AL 0° raferanen, rozute the piter tubs (mp 1o 200" yaw
wngle) unelanull reading isahtamned. O arefully determinn
and reenrd the vaiun ol the rhiation angle (a) 16 1he
neare degren, ANAr (s Andl Techrcnues NS hasn applied
&1 nach Lravrsa pount, cateulare the average of the gheo-
Iine waluea ol &, wxaien: o wilues oF 0° (o thow points [or
which no colabion was fsgaireed, wied tneluda thess in the
overuli averaes, H the average valua of o |9 greater than
10%, tthimaver.ul tow rondition in The siacX 18 unaccoprabie
Al alternmliva methodology, subjwei to \he anpravel of
e AL cralar, must be usad to perform acrurale
Sititste and velnelly Iraveise,

I._ fiinlingraphy
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AT

2 Devorkin, Howard, ol sl Afr Polltion dourea
Teaning Manal, Air Folioiwn (.umml Lisinet. Los
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METOOn 2—DETERMINATION ny Starn 1an VELOOITY
AND MVALUMETRIC Frow Rate (Tyrr 8 Piant Tungpy

3. Principir ond Anplicatilily

1.1 PPrincipie. The averuge gas veltceily in 8 sinek 1
detertruned (rom the gas depsaty and fron- messirsnentg
Githe average vobietty Dond with a Type s > aschabn
ar TevArse [y e patel albe

,‘\|.;\|u-ul-|nn Thiee oo heet
Hattiend ol the s erage Meleeal gy
taar apusant Lot a ow

T procedurs v v Apphcalle &t measirene;l <oy
which fad 1o sl be copenn af Method 1, Seetion @ |,
Alw thie toorhioet et ol beaseed for dieeel miessurement
1 evelonp o swirhig gus Crenins =ecloan 2.4 nf \ekhod
Eahinws how 'ooboterans o celivpe ar swithing Low ron-
elitinns, When unneceplabiv condltinte ca-1, ghlefnunve
‘\r- wdures, saleet to the apnroval of the A Lo nstralae,

Ensronmenial Eratsding ARFDEY IS e e
pluysd 16 make weeursle (Iow rate deterngnations:
examplae of tueh RlLernnl i ve procedures arc 00 ta o asipll
straighienng vanes 2 1o enlenlate the tatnd voltmetnig
Aluw rale sioichinetrenllv, or (3 16 move 10 anuther
measurement site 8L winch the flow 19 aveepiablo,

Aptdn alde  for
IR OS] ARTITN UTH

2. Aparaiug

Rpwaifications fur the nnmra!ut are miven helnw Any
piher ApPErBIUS HIAL DR "ween demon-trated Gubiject 1e
sppraval ol the Adnurn<ieniord tn he eapable of mesling
Lhe speciheaions will be considered aceepiabla

1977




. Before ita initial usa, care-
pitot Gibe o tep, side, and
the foe of the tube

views '-ﬂ&.

sligned rﬂoﬂ ustrated In Mgure

or 3. Th‘“;“ shall m b meed U1t ta

Al n: hnq-unl'dln nt, Maksure
ment,

md mmw'm(-dlmmdm of the pitot tube:

RULES AND REGULATIONS

{s) the arternal tul diameler (dimensien Dy, Figurn

5 end (b) the madm
dimenalons P, snd Ps, (R L] Dy 8 Detwesn
.4 and ¢.00 oo (Me and W in)and I P, end £ are

aqual and betwwsn 1.06 and 120 R, thare are twe Domible
optiona: (1) the pitat tube may be cal §

required, despita

ceslficient value (sme Bection 4.11),
It Dy, ., snd Py are outside the specifisd Limits, the

:)llu;t::‘lza'mnn be callbrated sy sutlined in 4.1.2 through

4.1.1 Type 8 Pitot Tubs Aswsmbiiss. During sampls
and valocily traverses, Lhe lsolstad Typs B pitol tube in
nol alweys umed; in meny instances. the ?ﬂal tube ls
used iIn eom bina with other pling
ents (thermooouple. mmpling be, notile) a8 part of
an "pmambiy * The presencs of other sampling compo-
nanty ean sometimes affect the bassiine ralus of the Typa
B pitat tube coemMicient (Cllation 9 In Boctioa 8); th
an assigned (of etherwise known) baseline cosficient

anm ponent ings {pltot , pltot-thers n
Dliotprobe iy abal b mmecsered. and rocorded.

NotR.—Do not use sny Typs 8 pitot tube assembly
which is constructed such that the Impast pressirs open-
ing plans of the pltot tube is below the sntlry plane of the
nossle (ses Figure 2-6b).

4.1.2 Calibration Betup. I the ‘m B pltot tabe s to
be calibrated, one leg of the tube be permansntly
marked A, and the other, . Calitwation shall be done In
8 flow system having the lollowing essential design
features:

Dy TYPE SMTOT TUSE
22180cm (3/4in) FORDp=1.3em {1/2 i)
SAMPLING NOZZILE

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

SAMPLING
NOZZLE

TYPES

PITOT TUBE

I

NOZZLE ENTRY

STATIC PRESSURE.
OPENING PLANE

IMPACYT PRESSURE
OPENING PLANE

PLANE

N

& SI0E VIEW: TO PREVENT PITOT TUBE
FROM INTERFERING WITH GAS FLOW
STREAMLINES APPROACHING THE
MOZZLE, THE IMPACT PRESSURE
OPENING PLANE OF THE PITOT TUBE
SHALL BE EVEN WITH OR ABOVE THE
NOZZLE ENTRY PLANE.

Figure 2-6. Proper pitot tube - sampling nozzle configuration to prevent
serodynamic interference; buttonhook - type nozzie; centers of nozzle
and pitot opening aligned; Dy between 0.48 and 0.95 ¢m {3/16 and

3/8in.).
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THERMOCOUPLE

41365

13/4in)

o

W2l m
2imd
THERMOCOUPLE s
— 1 Z>1Mcm
LL ‘il}
6 Oy TYPE S PITOT TURE 7

TYPE S MTOT TusE

g

Figure 2.7. Proper thermacouple placement to prevent interference;

Dy between

0.48 and 0.95cm (3/16 and 3/8 in.}).

TYPES PITOT TUBE

Ml
SAMPLE PROBE
! i

g Y >7.62 em (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.).

4121 Thas fowing gas diream must he ronfined Lo a
duct of definits cromsseclional ares, eithar circutar or
rectangriler. For circular croms-sections, the minupum
duct diarmeter shall be 3.5 cm {12 In.); for ractan,
rrov-pections, the width (shorter sids) shall be at
254 cm (10 In.).

41.2.2 Thae croas-sectional ares of ths calibration duet
must be constant over & distance of 10 or more duet
dinmeters. For m rectangular croas-section, Las &n squives
tent diametar, cslculated from the billowing enustion,
tndrtermine the nuinber of duet diameters:

w
p,- LW
(L+ W)
Iquaten 21
wlire:
He=FEmurenlent dinnpcar
L=loengih
W=Wujth

‘To en<ures tha presance of stalde, fully developmd Now
Lpatterns al the ralibralion e, or “test section,'” 1he
s i1l be jorsted at leact prght dinneters downstirsam
and two diamelers upstreamn ftum the nearest disturb-
BOres,

NarE.—The eight- and iwo-diatnctar criterin wre not
absoluty; oLther taxt section Incstions may be usesd (voi-
et tn approvsl of the Adminisirator), provided thetthe
finw al tha tesi site 15 wiable ahd demonstrably parslial
w the duet a1is.

- 4.1.23 Tha flow sy<tam shall have the saparity ta
FraerAN & (rsl-terlinn velw ity aronnd U5 momin GO

fUmin}. This velucily must s snostant with Ume W

nites sleady flow during esllbration. Nois that

B pitot tube costicienin sbinined by single-velosity
Q{Irnuon at BL5 m/redn (3.000 Iymin) il gensraily be
vald to within 23 percent for the mesmurement of
velocities above ¥é m/min (1,000 i, min) snd to withio
+4 L0 & peresnt dor the measursmant of valocitiss hee
twasp [80 and 304 m/min (500 and 1,000 tt/min}. If &
more preciss corrclalion between (O and velocily L
dmlmJ? ithe Row tysiern shall have the capacily Lo
genarats sl leas four dixtinel, ime-invsriant tesi-secLion
valneittas covenng Lthe velocily range from 140 w0 1,523
mimin (60 o 5,000 ft/rmin), snd ealthration data shall
he taken at regular efriority intarvals over 1hus raage
(ee (C1tafinne § and 1410 Becion @ for detatly),

4.1.24 Two sniry ports, ons each lor the standard
and Typs H pitot tubes, shall be cut 1n Lhe st seclivn;
the siandard pitot sniry port shall be jocaled slightly
downsiream of the Type 8 port, 30 that the standard
and Type ¥ impact openingy will lie i1n Lhe same croas-
wclionsl plans during esl:ibration. To Iacilitate shgn-
ment of the pitol tiibes ditring calibretion, 113 advisabls
whint the tret wenion ba consirucied of plesiglas or some
other trunsparent material

4.13 Cabbraynn 'roceiture, Naoba Lhat this procedurs
I3 & ganaral nna Bnd ust not be used without tiest
refernng to tha sperial canuiderations pressided in Sec-
tion 4.1.5. Note il that this procedurs wppliss anly to
single-velocity chlibration. To obigin eslibretion data
for the A and B ~ulen of the Type & pitot wabe, procsad
as follows:

4.1.3.1 Make sure that the manometer s properly
Alled and (haL Lha o1l 15 free (rom contamination and 3y of
the proper denuity. inspeel atd ek ek ot poiol lnen;
FePALr ar rey s o f e oy

4.1.%2 lavel and soro the manometsr. Turn on ria
fan and allow the Aow wo sabllizs. Beal the Type S eniry

por

4.L3.3 Eawmre that the manometar ls laval and tarosl,
Posjtion the standard pitot tube at the calibration point
(determined s outlined in Sction 4.1.5.1}, and align the
tube 30 Lhat its tp is pointed dicectly into the flow. Par.
tiqular care should be taken in Aligrung Lhe tuhe Lo avoid
yaw and pileh angles. Make sure Lhat the antry poit
surrounding the 1ula 1 properly ssaled,

4.1.3.4 Raad 4pyu and record 1os value in & dats tahile
siruiiar to ths one shown 1n Figure 2. Remove the
Arandard prtof tobe trom the ducy and disconnect 1f froig
Lhe rmanomaier. el Lhe standard entry por,

4.1.335 Uonneet tha'Type H pilot tube ta the manoin-
elar. Lipen Lhs Typa % entry port. Check the manon:-
eter level and zero. Insert and abign the Type 3 pitot tube
a0 Lhat 113 A side IMpACt nPening 15 a1 ke same point ay
waa Lhe standard pitot tube sod 15 paunted durectly Inio
the tjow, Makse surs Lhat the sully port surounding the
fube i3 prom sedled,

4.1.38 Aps angd enter {ts valiie in the data table.
Remove the Type 8 pitot 10be lrom the duct ang dis-
connact it from the manometer.

4.1.4.7 HRepeatsieps 4.0.3.3 through 4.1,3.6 sbove unul
thrae pairs af Ap readings have been obisined.

4138 Repest Atapa 4.1.3 3 through 4.1.3.7 above for
the B side of Lha Type 5 pitot tobe.

4.1.3.9 Petformn calcuintons, a5 deseribed in Seetion
4.1 4 halow,

4.1.4 Calcolstiona.

4.1.4.1 For emch of the sz pairs of Ap readings (e,
theee from side A and thres from mde H) obtained i1n
Eectinn 4.1.3 ahave, calculats the value of the Type B
pitul Lub cimilicient as follow
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AL7668 RULES AND REGULATIONS
PITOY TUSE IDENTIFICATION NUMBER: DATE:
CALIGRATED BY:

o A" SIDE CALIBRATION
- Nro ey DEVIATION
RUN NO. {in. H20} {in. H20) Cois) Cots) - Cpla)
1
2
3 .
Cp (SIDE A)

~g" SIDE CALIBRATION
Apgd Ap
em »'o'zu em t(fz'o . " DEVIATION
RUNNO. {in, Ilgol ) {in. "20’ c'(;) l.':’(,) . c’l.l
; -
2
3
Cp (SIDE 8}
3 -
A [ MORCATY LY )
AVERAGE DEVIATION ~ g{AORD) = ! - ~a— MUST BE <0.ﬂ

3
| € (810 A)+T,p (SIDE B) |~ MUST BE <0.01

Figure 2.9, Pitot tube calibration data.

‘ sceording Lo the criteria of Bections 2.7.1 to
Cou=C, AP e 2.7.% of this mathod.
rled = Lplord) AP, . Apue=Velacity Besd messursd by the standard pitot
tube, ¢m A0 (in, H D)
Ap,= Velocity baad meagured by the Type 8 pitot
tube, em HyO (in. 1,0)
Cotsy=Type 8 pllot tibe coeMciant 142 cllgnnt. Cy (sids 4), tha mean A-side ool
b ficient, and &, (sids B), the mean B.side eoeffrfent;
Cotaa) =Btandard pitot tube cosfficient; use 0.00 I the  calenlate the @iffsrence belwsan thess 1Wo Average
eosBelent s unknown and the tube Is designad  values,

Equation 2-2

41.43 Calenlats the Aaviation of sach of the thres A-
slde values of Cp (.3 from C, (side A), snd the deviation of
sach B-aids value of O,y from C, (side D). Use the fol-
lowing aquation:

Deviation xC_'wn-U.(A or B)
Equation 2-3

4.0.4.4 Calenlate #, tha average davistion from the
mean, for hoth tha A and 1 sides of Lhe pitol tubs, Use
the lollowing egustion: .

3 -—

%_‘,; - Co( A or 13}
3
Equation 2-4

4145 Use the Ty 8 pitot tule only if the valuea of
¢ {3idn A) and » {sids 13} aro lrss Lhan of equal to O.0F
and if tha absoluts welue of the diffirence betwesn €
(AYand {y (B in 0.01 of lesa.

4.1.5 Epecisl considerntions.

4.1.5.1 Belection of eallbration point.

4.1.5.1.1 When an Isolsted Type B pitot e ix eall-
braind, select & calibration point sl of near the contor of
tha duet, snd follow the pracadurss sutlined In Sections
4.1.3 and 4.1.4 above. The ‘I‘_\ln 8 pitot cocilicienta so
obtained, i.a.. Cy (3ido A} and (., (side D), will be valid,
20 jong aa either: {1) the isolnted pitot tube iy used; or
(2) the patat tibe ig used with other components (nosels,
therinnenuple, samide probed in an arcangeiment that is
ftee from meracdlynunue interference «fecis (seo Figures
3-8 through 2-8),

41512 For Type & |laltol. tuhe-thermocoupla enm.
binations (without sammple prohe), select & calibration
pint At OF near the canler of the duct, and follow the
II\_rocedum outlined in Sertions ¢.1.3 and 4.1.4 phova,

e onefticienta so ohtained will he valid so fong as tha
pitat wbe-tharmocouple combination in used by itsell
or with other componsuty in an Interlersnce-free arrangs
mend (Figures 2-6 and 2-8),

43.5.1.3 For assemblics wilh sample probes, ths
calibravion point sliould bw Jocsied al or near the canter
of tha duct; hawceeer, insertion of a probe sheath inio s
amalt dict may causes signiflcant cross-sectional ares
hinckage and visld {ncorrect coeMeient values (Citationd
in Section 8). Therefors, to minimise the Linckage effect,
the calibration point niay be & few inches off-centor (f
nrcessary. Thae actual blockage affect will be negligilila
when the theoretical hlockaie, as detsrmined by a
{m)jn.l.rd-um mogdel of Lhe probe sheath, W 2 pereent or
eas of the duet ceons-sectional ares for assemblies withott

of~ide Aovr B)y=

external sheaths (Figure 2-10a), and 3 perernt or less for
astomblics wilh exiernul sheaths (Figure 2-10b),

4.1.5.2 For thoss prohe amsemblise in which pitnt
ibe-nozele interfrronce in & factor (i.e., thoss in whirh
the pitot-nottel separation distance Iails W miesl the
spoeclfiostion illustrated in Figure 2-0a), the value of

s1:) depends npon the amount of betwaen
tha tube and notzle, and thersfors Is a function of nottis
size. Ju thase instances. saparsis calibrations shall be
rmfmedwuh-eh of the commonly used possie sizes
o place. Note that the single-velocity callbration tech-
ninue is acoeptabls for this purpose, sven though ths
Inrger noztis’sizes (>0.435 em or 35 In.) are not ordinariiy
used for isokinetic sampling at velocitles around 813
m/rain (3,000 {fi/min), which is the calibration velocity;
note aiso (hat it i3 not necemsary to draw an Isokinetic
sample during calibration (se¢ Citation 1¢ in Enction §).

4.1.53 For a probe sssembly conatrucied such that
Fts pitot subw is slways used in the same oricntation, only
ane side of the pitol tube necd he calibratst (the sids
which will face the flow). The pitot tube raust siill meet
the alignment specificationy of Figure 2-2 or 2-3, however,
and mus: have an average devialion («) value of 0.01 of
Jess (30 Scelion 4.1.4.4),
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100

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

a1
4141 ..
4.1.6.1.1 When a Type 8 phtot tubs (Isvlaled tiths or
aasermbiy)is ised in the fald, the appropriste cosfficient
walus {whether sssigned or ahtained by calibratinn ) shal}
be used to parform valocity ealculations. For calihrated
‘Type B pitot tubsa, the A side cosflicient shall be used
when the A side of the Luhe faces the (tow, and ths B side
cosfBeiant shall be used when the B side (ares the flow;
alternatively, the arithmetic average of tha A and R aide
onefliclant vahies may be used, irreapective of which side
aces the flow.

4.1.8.1.2 When a probe saseinbly i3 used to sample a
ymull duet (12 to 34 In. in diamcier), the probe sheath
sometimea blocks s significant part of the dnrt croms-
sction, emusing 8 reduction in the eftactive value of
z‘.m, Consult Cltation 9 tn Sactlon 6 for detalls, Con-
ventional pitotaampling probe sssemhlisa ars not
reeommended for 1sa in dneta having inalde diameters
smaller than 12 inchea {Citation 18 in Bection ).

4.16.2 Hecalibration.

4.1.6.2.1 Isalated Pitot Tuhes. Alter sach ficld vae, the
pitol thha shall be rarclilly reszamined In10p, fide, and
end wiews, If the pitot fers openings are strll aligned
within tha spacificalions illustrated in Fignre 2 2 ar 2-3,
it can be sssiimed Lhat the haneline corficient of the pitot
tube has not changed, -li, howeter, the tube has n
damaged to the extent that iL nn longer mesis the specifi.
eationt of Figure 2:2 nr 2 3, the damage shall rithar ha
repaired (0 restora proper aligatert of the fae apeningy
or the tiibe thall he discarded.

4.1.6.2.2 Pitot Tubs Asssmblles, After cach Acld use,
check the fare npening alignment of the pitnt tubs, as
In Brclion 4.1.8.2.1; alsn, reinesaure the inlrrenmponent
spacing® of the assembly. I the intercompouent spacings
have not chanesad and the face apenlng atlynment s
acenptable, it ean he ssatmed that the corfMeirnt of the
assernbly haa not changed. I[f Lhe face opening alignment
i no longer witliin the apeeifirations of Fignrex 2-2 ar
2-3, sither repair Lthe damage or replace the putot tube
(ralibraling the new aasembiy, if necresary). 1 the inter-
companent apacings have changed, restore the oripinal
pacingn of recalibrate the assembly.

4.2 Standard pitot tube (If applicshie). 7 a standard

1lot Lubs |3 asd for Lhe walocity traverse, the tibe ahall

eonstructed according to the critama of Baction 2.7 and

shall be amigned a hassline coefficient yalua of 0.99. If
the standard pitot tube is uted as part of an ssserobly,

4 Tiald Use and Reombibintion,
41 Field U

8.

b

the tube shall be in sn inierference-fres arrangement
sul:ject to the approvsl of the Administrator).

4.3 Temperature (suges. Alter sach Ouold vee, call-
brate dial thermometers, liguid-fillsd buld thermom-
#tars, thermocoupie-potentiometer systems, snd other
EaURes at & temnperaturs within M) pereent of the sverags
shsoiute mtack temperatirs, For tam, tures up to
403° C (761° F}, use an ASTM mercury-In-ginsa reference
thermoimeter, or squivalent, &S & refersnce; altarnstively,
tithst a reference thermocoupls snd poientiomster
{ealihratad by N HE) or Lhermomelric flzed points, e.f.,
os bath and bolllng weter (corrected for barometrie

epmiee) Ty be used, For tsmperstures sbove ¢38° C
(781* F), use an N Bs-¢altbrated refsrance tharmocouple-
potentiomelsr ayatam of BN slLernate relersace, subject
to the approvsel of 1the Administrator,

IT, during calihratinn, the absolute temperstures meas-

ured with the gatige being calibrated and the reference -

RRuge agree within 1.5 percent, Lhe tamperature dats
taken in the field shall be considersd walid, Otharwise
the pollutant smismon teat shall eithar ha considersd
invalid or adjustments {if appropriate ) of the tast remilis
ahall be mada, subjact to the approval of the Admunistra
tor.

4.4. Barometar. Calihrate the batometer used aginag
» marcury baroieler,

§. Coleulatinng

Carry out cabrylatinns, retaining st least ane sxtr
decimal Agure bayond that of the sceprired dsta. Round
off Agnires altar final caiculation,

§.1 Noamenclaturs.

A={Crosasectional area of astack, m? (13),

Hyo=Watar vapor n the gas stream (from Method 5 or

Hefersnes Mathod 4), proportion by wolums.
Cy= Pltot tuba casMeient, dintenstonless.
Iy=TPitot tulie constant,

m Fgig-mo'e) (mm Hg) o
34.97 — [ (°K)(nun [1,00) “]

for the metriv sy<tem and

fi [ ({lbjth-mole){in, iIg) '

8540 e L it (m. 11,07

~ sec

fot the Engiiah m,
M 4= Molec weight of stack 1" dry Lasls {ees
M emiar e ol ol et bais,
, = Mo walght a8, Wi .
male (l.b,'lb—malo’ r e

=My (1 =B+ 100 B Equation 72-§
Puar=Barometric presmire st mesmireinent sits, mm

Hg tin. IIp).
P,-%mck statie pressurs, mm By (In. Hy).
F,=Absolute siack gas pressurs, mm Hy (in, Hy).

=Pyt Py . Equation 34

P“‘-Bi:n,d"d absclila pressure, 760 mm Hyg (N.02
. Hg).
Quew Dry volumetrie siack gaa flow rate corrected to
standard conditions, durnjhr (dsef/hr).
f,=Hinek temperature, *C (‘F).
T.= Absoluie stack temperaturs, °K (*R).

=213+t for metrie Equation 2-7
~=4a0+4-¢, for English Equatlon 2-3

Tua=Brandard sbsolute temmperaturs, 293 *K (328° R)
tom Avernge stack gas valocily, misen (fthee).
ap=Velocity bead of stack gas, mm HyO (in. 0,0).
3,600« Convargion fuctor, sec/hr.,
18.0= N]Inloeulnr weaight of water, g/g-mole (1b-lb-
mdal.
5.2 Average stack gas veloolty.

=K -Cn (\‘ Ap)nn

T- {mvm)

PM,
Equation 2-9
5.3 Asceruge stack gus dry volnmetric fiow rate.

Qun=: 32,6001 -- B, v, A (_TT::“) (ff::d)

) Equation 2-10
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Mprmon $3—Cas ANalTaim_rom Canmow Dioxma,
OxTOEN, Excxes AR, aND Dy MoLECULAR WERIONY

1. Principls snd Appiubility

1.1 Princlpis. A gas sumple |3 axtracted from » siack,
by one of e (ollowing methoda: (1) lﬂl‘gﬁdm. b
sampling; (2) stngbe-noint, Integruisd mmpling; or (3
multi-paint, Intagrated mmpling. The gae rampls 8
snalysed for percant carbon dintide {COy), percen i
gen {04), and, If Y. D t enrbon 1
(€0, If n dry moleculsr weight determinstion is o be
mards, sither an (est or & Fyrits ) analysar may ba
for the anaiysis: far axcay it or emission rale corfection
tactor determinstion, an Orsat analyier must be used,

1.2 Anplcability. ‘Thia method is applicable for de-
termining COy and O: concentrations, excras air, snd
dry molecglar weight of 3 sample (rom & gae stream of &
foaui l-iual combusilun procres. The method may slso be
spplicaLln to oLher hrocasses whrrait has haen ned
that compaunds diher than Chy, M, CO, snd ritroges
(N1 are nol prewent in concentrstioms suificdent Lo
sffectl Lhe resuits,

Othar methnds, a8 well a8 modifcatinns to the proce-
durs deseribed hersin, are aiso applicabls (or some or all
of the above doterminations. Examples of speciflc melh-
oda and modifieations include: {1 & mait-peint lsm
ling method using an Orsac analyzer Lo snalyte L
vidual grab sampiss obtained st each point; (21 8 method
wning C O3 or O and stalchiometrie ealeuintlons to deter-
mine Ary molecular weight snd viorss air; (3) sstigning &
walue of 305 for Ury malsculss weight, n Uru of sch
measirementa, for proceasas burning natursl gas, coal, or
nll. Thear methods and mrddibications may Lo usad, but
are subjoct to the spproval of the Administrator.

2. Apparatus

As a0 altrrnative 16 Lthe samyling apparatus and sys-
tema deseribad hernin, other ssmpling aystofa (oK.,
liguid displacement) may be used provided such systems
are capalis of ohisining & repraantslivs samp and
munialning & constant sampling rats. snd ars otherwise
capable of yislding scoaplabls results, Use of such
systemna In subject 10 the spprowal of the Admunistrator,

.1 Orab Bampling (Figure 3-1).

2.1.1 Probs. The probe should be mads of stainis
stasl or borogilients glusa tubing and should be equip
with an in-stack of cut-siack [iller Lo remmove periicuists
matier {s plug of glass wool s salivfactory for lhilr.ll‘-
poss). Any oLher matsrial inert 10 Oy, COy, CO. and Ny
ancd reaLsLant to temMperatirs al nmpl'ln: conditions may
be used for the probe; stamples of such maierial are
aluminum, copper. guarta gisss and Tellon.

t.1.l Pump. A one-way squases buib, or squivalent,
Is tised to (ranaport {hs gas sample to the Analyser.

2.2 [ntegrated Bampling {Figure 3-2).

2.2.1 I'robe. A probe such ss Lhat describad in Bestion,
2.1.1 13 suiiable.

1 Alenticn of trade names or specific products doss not
constitiite endorsement Dy the Environmental Proles
uon Agency.
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d inlerfars with Lhe opafation of the pnmp
and flow meter.

2.23 Vaive. A nwedle valve i3 omd to adiust sample
s Now rals,

2.24 Pump. A hak-fres, dlnphm-ty&o gump. or
squiralant, la uped to Lesnaport mmpls xas to the Gazible
bag. Install & small sires lank betwean the pump and
rala tetar Lo sliminsle the pulsstion sffest of the dise
phraam p on tha rotamater.

2.0 uts Metar. The rotamaler, or sqitl valant rate
metsr, used should he cawble of measunng Row rats
L within £2 percent of Lthe selected fow rate. A Bow
fats range of 500 Lo 1000 cmi/min s sugeested.

2.28 Flexihis Pax. Any leak-Iree plastic (e g., Tedlar,
Mylar, Teflon) or plastic-coated sjuminum (e, stuml-
fizsed Mylar) bag, or squivaieni, hasing B e.mr.ltg
eonsistent with Lhs sslectad flow rate and Lime lengt
of the Lrat run, may he ised. A capacily in the range of
&5 to 00 l{tars i sugxested.

To lsak-chack Lhe bag, connact It to & walar rnanoelar
ant preasurize the bag W 6 to 10 em Hel) (2to 410, He),
Mlow 10 siand lor 10 minutes. Any displacement in the
waler manometer indicates & inak. An alternative jsak-
ehecl method ls Lo pressurire the hag Lo 8 fo 10 cm Hed
(Zto ¢ In. R40) and allow to stand overnight. A defiated
bag indickisms s ieak. -

217 PFPressurs Gauge. A watar-fllad U-tube mannm-
star, or T!mml, of about 2% cm (12 in.) I8 used for
the fisgible bag leak-check.

2.28 Vecunm Usuge. A mermiry manometer, of
squivalent, of st least 740 mm Hyg (30 in. Hg ) s wsed for
the mmpling train jeak-check.

2.3 Analysis. For Orsat and Fyrita snalyzer main-
isnanes and operation procadures, follow the instnictions

the msniiscturer, uniem otherwisw
specified herein,

2.3.1 Dry Molecilar Welght Datarminstion. An Ormt
analysar or Fyrita type combustion fas analysar may bs

2.3.1 Emlmion Rate Correction Factor or Excem Afr
Datermination. An Ursst snalyrer must ba used. For
low COt (lasm than 4.0 peroent) or high Oy (greatar than
1.0 t) conrentrations, the meamiring bursits of
the Ormat must have st least 0.1 perosnt subdivisions.

3. Dry Molecular Weight Determination

Any of the three sampling snd snalytical proredutas
describad balow may be used lor detarmining the dry
molecular waight.

3.1 Aingle-Point, Grab Bsmpling anéd Anslytical
Procedurs.

3.1.1 The mmpling point in the duct shall either be
at Lhe cantroid of the cros section or 8t & point no chosst
to Lhe walls than 1.00m (3.3 1}, unless ctharwise s
by the Administrator.

31.2 Bet up the amilpment na shown in F! 1.
Toaking smire sll connectiona shead of the analyter are
tight and les':-fres. 11 a0 Oreat analyzer s v L]
rerommended that the analyzer be leaked-rhac ry

foliowing the procedurs o Becilon b; howsver, the lemk-
eheck s sptional. : )
3.1.1 Place the proha In Lhe stack. with the tip of the
positioned al Lhe sampling point; purks the samnpl-
ng line. »raw & sample into the snalyzar snd imme-
distely snalyze it for percant COrand percant Oy, 1eter-
mine the percentage of the gaa that is N1and CO by
subtraclng the sum of the percent COjy and parcent Oy
from 100 perceni. Calculata the dry molecular welght as
dicated Ln Bection 8.3,
ma,u Repeat Lhe sampling, analysis, snd ealculation
procedures, until the dry molecular weights of sny thres
grab mmplas differ from their mean hy no mots Lhan
0.3 gig-mole 10.3 1bAb-mole}. Average theas Lhren mmoles-
ular weights, and rlr rt the resulls io the nearest
0.1 p/g-mele (IbAb-mole).

3.‘2" Bingls-t'uint, Integrated 3ampling and Anslytical

rocediire,
r3.2.1 The sampling point in the duct shall be located
saspecified in Seetion3.1.1.

3.2.2 Leak<check (oplionsl) the flexible bag sa In
Bection 2.2.8. st up the equipmant a3 shown in Figure
3-2, Just prior Lo sampling, leak-check (optional) the
train by placing a vacunm gaugs st the condenser inlat,
pulling s vacuum of a1 lesst 250 mm Hy (10 In. Hr),
plugging the ontlel al the nuirk disoonnect, and then
turning off the pump. The vacunm shontd remain statile
for st least 0.5 minule. Evacuats the fienible hag. (Conhect
the probe and place 1t in Lha sack, with tho Up of the

rohe positionsd st the sampling point. purges Lthe sampl-
rng line. Nezl, connect the hag and meke sure that ail
connactions are tight and leak fres.

123 Bample at & constsnt rats. The sampling min
shouild be simultansous with, and for the sama Lotal
lengrth of time ks, the poliitant smisson Fate dalarming-
tion. Colisction of st least 30 liters (1.00 1) of sample waa

- {3 recommanded; however, smallar volumes may be
collectad, |f dexirad.

324 Obtain ons integrated Nue gas sample during
sarh polhtant emission rate delerminalion. Within 8
hours aitar the sampie Is takon, ana!vze it for percent
€0 and percent Or using ¢ither an Orsst analyser or &
Fyrite-types combustion gtk knalyrer, I an Orsat sna-
Jyser is used, it is recommended that the (raat leak-
check decribed in Bection & be performed befors this
detarmination; however, the chack i3 optional. Deter-
mine the patventags of the gas that is Nyand CO by sub-
gacting the sum of the percent CO and pereant Oy

RULES AND REGULATIONS

from 100 pereent. Calouinde the 4ry moleonier welght
indicated in Bection 6.8,

325 Hepest the anilywls and saleulstion perosediceg
il the Individoal malesular weighta kv any thres
Analyses ar masn by no more than 0.3
ga-moie (0.3 1bAAd-maole). Averugs thems thres moleculny
waights, and report the remilts to the netrest 0.1 grg-mole
{0.1 IbAb-mole),

§3 Multl-Point, Intagrated Bampling and Analytieal
T'rocedurs.

341 Uniem otherwise specified by ths Adminis
trator, a minimum of sight traverss pointa shail be used
for eireular macks having dismaters lsas then 0.8] m
(24 in.]. &« minimam of nins ahall be used for rectangular
facks having sqhivaient dismeters less than 0.81 m
(34 in.), and & minimum of tWslve Lraverse pointa shall
be tused for all other cases. The Liaverss points shall he
located according to Method 1. The use of lewer poluts
is subject to approval of the Administrator.

2.0.2 Follow the procedurss outlined [n Bsctions 3.2.2
theough 3.2.5, except for the following: traverse sl! sam-
pling points and mrople st sach point for an sqnal length
of ilme. Record sampling dats ss shown in Figure 3-3.

& Ewmisrion Raie Corvestion Fasler o Exwse Ak Dagw-
mination

Nors.—A Fyrite-type combustion gud snslyier is not
anscepLable Of oMe &if Or smistion retle sorrection Metor
determination, unisss approved by the Administretor,
il both paresot COy and perosnt Oy are measured, the
analytical resuits of any of the thres g.me.dur- given
b:o;:ul’ alao be used lor calculating the dry molsonlar
weig "

Each of the thres procedurss bslow shall be oeed oniy
when specified in an applicabla subpan of the standarde.
The use of these procedures for oLher murpose: must have

specific prior approval of the Adminmireiarn.
4.1 Bingle-Folnt, Grab Sampling and Analytical
Lrocedure.

4.1.1 The mmpling point In the duet shall sither be
#t tha ceniroid of the crom-seclion or at & point ne closer
tothe walls than 1.00 m (3.3 ft), uniess otherwise spacifed
by the Administrator.

4.1.2 Bet up the equipment as shown In Figure 3-1,
making sure sll connections shead of the mnf;w e
1ight and leak-res, l.eak-chack the Orsat anmyter so-
cording to the procedurs deecribed In Baection 5. This
lenk check 18 mandatory.

TRAVERSE

TIME
PT.

1pm % DEV.?

AVERAGE

Q-Qavyg
"% DEV = ( — ) 100

1]

(MUST BE <10%)

Figure 3-3. Sampling rate data,

4.1.3 Placa the probe in the stack, with the tp of the
probs poaitioned st the mmpling polot; purgs the sam-
pliog Une. Draw s smmpls into the anaiyear, For smisston
rats correction factor determinstion, ediately ane-
lyze the sample, as outiined (n Bbetions 4.1.4 and 4.1.5,
for peteent C O+ or percent Oy I sxceas alr is desired,
proceed A follows: (1) immedistsly analyee Lhe aample
as 16 Sectlons ¢.1.4 and 4.1.5, for percent C Oy, O4, an
CO; (2) deterrnine the percentage of the gas that iy Ny
by jubtracting the sum of the peroant COs, percent Oy,
and percent €O from 100 parcent; and {3) caleulats
parcenti excass &ir a8 outlined in Section 8.2,

4.1.4 To ensure complete absorption of the COq, Oy,
or Uf applioabls, CO, maks repeatad ratses Lhrough each
absorbing solutlon unui twa consscutive readings are
the same. Faveral panses {threa or [our) should be mads
belwaen readings, (/i constant gpadings ceannot be
obtained after three consecutive rsadings, replacs tha
sbsorbing solution.}

4.1.5 After the anslysin is compisted, lsak-chack
(mandatory) the Orsat analyzer once agaln, as deseribed
in Section 4. For the resuits of Lhe analyris Lo be waiid
the Orsat snalyzer must pass this leak test befors and
mflar the analysia, Nore.—5ince this singla-point, gran
ss@pling and anaiylical procedurs |a normally conducted
in mn!uncr.lnn with s single-paint, grab sampling snd
anslytieal procadurs for & pollutant, enly ona ansiysiy
s ordinarlly conducted. Theraiore, great care must ba
taken 1o obtain & valid sampla and anaiysws. Although
In most cased only CO: or 04 s required, It is reecm-
manded that hath COyand ©; be measured. and that
Citation 5 in the Bibliography be used to validats the
analyticnl datn.

4.2 #ingle-I'oint, Integrated Bampling and Analytical
Procadurs,

4.2.1 Ther sampling point in the duct shall be located
s apecifled (n Hection 4.1.1.

4.2.2 Leak-check (mandatery) the flexibls as in
Baction 2.2.4. Bel up Lhe squipmant as shown in Figure
3-2. Just priog Lo mmpling, Jsak-check {mandatory) the
train by plac » YACULIN gauge at the condensar (njet,
pulling » vacucm of st least 250 mm Hg (10 1v. Hg),
plugging the cutlst at the quick disconnact, and then

turning off the pump. Tha vacuum shall mmain stable
for at leaat 0.5 minute. Fyacusts ths farible bag. Con-
nect Lhe probe and place it in the riack. with the tip of the
probe poltionsd sl Lhe ssmpling point; purgs the am-
pling iine. Next, connact the bag and make sure that
sll connections are tight and leak (res. )

4.23 Bampla st a constant rats, or as specifisd by the
Administrator. The ssmpiing run must be simultansous
with, and for the same total langth of Lima sa, the pollut-
ANt emuwion rate delerminslion. Collect ab least 30
liters (L.D0 f13) of mrmple gas. Hmaller volumes may be
coltecied, subject te sppruval of Lhe Administrator,

4.24 Obtwn ons integrated flus gas sampls during
each pollutant rmisvon rute determinatlon. Fur smission
fate cotraction (actor datarmination, analyis the sample
within 4 hours afier it 15 taken lor percent COy of parcant
0y (as outlinad in Beciions 425 throsgh 4.2.7). The
Oirasy analyzer must be leak-checked (see Section 8)
befnea the anatysin. 1 axonas air 19 desited, procesd sa
follows: (1) within 4 hours after the sampls 13 taken,
analyzs it {ay |n Hections 4.2.5 through 4.2.7) for percent
Cidy, Oy, and €4); (2) determine the Pmntuo of the
228 that 13 Ny hy subtrseting the sum of the percept oy,
pereent Oy, and peresnt CO from 100 cont; %3) cal-
tulale precent excess alr, as outlined in tion 8.2,

4.2.5 To enaurn complets » ton of the COy, Oy,
ar if spplicahle, CO, make repeaitsd passes through sach
shacrbing soiution und! two consacutive readings are the
mame. Sevaral passes (Lthrss or four) should be made be
twaan readinga. {[f constant resdings cannot be obtalned
aiter three consecutlvs readings, repiancs the absorblog
soluton,)

4.2.6 Repest the analysis antil the lollowing criteria
&re met:

4.268.1 For percent CO;, repeat ths snalyticel pro-
esdure uniil the resuits of sny thres axalyses differ by no
mpore than (o) 0.3 pereant by volume when COh s grestee
than 4.0 percent or (%) 0.2 parcant by voluma when COy
18 lass than or squsi Lo 4.0 percant. Averags the thres ho-
oceptable valuea of pereant €Oy and report the results te
the nearest 0.1 petosr?.

4.2.8,1 For parcant Oy, repeat the snalytioal prosedure
unul the remilts of any three analyses diffar by Do more
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than is) 0.8 pereent hy entume when Oy (8 less than 18.0
permeut or (L) 0.2 pereent by volumea wien (s is greater

than 18.0) pervent. A virnfio Lhe threo scoaptabla veluee of
percent Ly snd report tho results to the nearest O.
pereani.

4.2.0.2 For pereent CO, repeat the analytleal prone-
dirs unidl the remalin of wny thres anglysen (ILlTee by no
more than 0.4 pereont. Avernge ihe thres seesptadie
valurs ot percent CO and reporl Lhe rowults 10 Lhe nesrest
0.1 jwrevat.

427 Afler the aonlvsis is soarapletml, deak-eheclt
onanetatary} the (et RUNRLYAT Rtee Ry, o8 rlowmeribed
In Becnion A, Forihe eomilia of the anal ysin Lo be valid, (e
Ornot wrnl veer sl pase this leak trst hefore and aher
the analyniv, Note: Althongh i mosd inxtanres orly 6y
or s 1€ pecpprend, 300N peenmamended thint both Cuk anid
O e mewsg pedd, aned Hhat Cuntion & in the Hibtimranphy
be el 1a vislulate the ansalytieal dala. .

.4 Muki-promt, Integmted Sampling A naly tiead
PProcestre,

2.1 Lewh the minkmum namber of snnpling pabinis
and the sampling point loentinn shall e ns specified 1
Beetinn w211 of 1hix methad, ‘Thie nge of fower praniathan
spreilisl i srhieel 1o the approval af the Adpinisiea!

4.1.2  Follow Lhe procedures outlined in Heetions 4.2
throneh 4.2.7, exeept for 1he follnwing: Traverse all
ganpling gesnidd Al saimple A eneh point fae an +rund
Jenatbeof time, Recard = anpling dala as sbhowa Furtira

HINR
R Lea! heck Procedure for Orent Aenlyeeres

Maving an Ored ansdvzer froquent iy eagses 1t 10 bk,
Aheredere, an (sl Anaby oor shoubd be tharose iy §
chievked an site before P e gas sampde s iniendi

intait, The procedase s b akachecking an (rat an.lyzer
1%

Ibring 1he Lisgniek leved i each pipette np to the
LNTYRNE & Lo sy Tibins sod Ve elose the

oy K.

; Mase e vt baedb sadiesrntly 1o g vhe
econfiine Tiepnd meniects oilo Jhe g pdigs el et brony ol
e Barette ] then clase e auoalold stapeock,

So0 Heeord Thee tneniseias possiion,

a4 Ulserys the mentseux in the burctte sl tha
THanidd lewel i the pipette for mavement aver the nest 4
minules,

A8 AP (he et anslyrer T pass 1he leak-rheck,
1w eondilionaenst e ol

5150 The liauld kevel In eaels pipette mnst not fall
helew the Bottom of the vapiliary tubing during this
$-niin tnterval.

5.4.8.2  The menlsenn i the Biarette musd pot change
by more than 0.2 mi doring thisd-minuteinterval.

508 1 e ansbveer (afle the lrak-cheel procednree, stl
mbber connections and stopeocks should be ehacked
it il the cnaese of the leak 15 Wentitied. Leaking stoponeky
st bo (isaswembied, cleaned, and reareased. Leaking
ALlLber ronuections st be eeplsced. Alier Lhe anslyter
1w reassemiled, the Jenk-cheek  procedure miist be
ropruted,

RULES AND REGULATIONS

4. Calonletions
8.1 Nomwnclature.
M o= Dry molecular weight, g/g-mols (1b/ib-mole).
LKA =P t enonm

Perosnt 0y By velume (dry basie)
arosnt GOy ame .
o, ym Parosnt o.b{)nlulm (dli;km.
©/(10 = Perosnt (CU hy volumae (dry. bamie),
7, Nyw Peroant Ny by volumse (dry basis).
0.284= Ratlo of (g tn Nyln uir, v/¥,
0,240 Maleciilar woighi of Ny o CO, divided hy 100,
(0= Lloieenulur weikhi of Uy divided by 100
0.440m Naleculne welght of COy divided by 100,

8.2 Pereent Faeras Air, Culculite the pereent exerss
air (i wpplicable), by substiiating the appraptiate
wnhirs of precentiy, U0, and Ny {(ohlaived from Bection
4.1.0 or £.2.4) into Eguation 3-1.

Crea T2—0.53%C0O
Sl A= [n.-zm o Nz~ .5 ‘,‘},CO)] 100

Squntion 3-1

Naore —The equation nhove assuiiea that amhiont
aif i used wr Lhe source of U2 and thal the fur] does not
rontain anpeaciable smounts of Ngdae do eoke oven ar
blust fnrosce gases), For thowe ¢iss When appreeighie
amuanta of N AFs present (eosl, oil, sl aatuml ges
de not contain apprecighle amounts of Nyg) or when
neyren enficlitnent 18 nsed, aiternate methods, subiject
to appraval of 1he Adminisiralor, are reouired.

u‘.li frey Molecular Weight, Uss Enuation 3-2 1o
culeulate tha dry nolecular waeleht of the siack gay

Ma=0 0N OO L0 T0C 050 B0 N0 0)
Equation 3-2

Noap —The above suation does nat consider argon
e Gehonut 00 pereeal, moleealss weight of 87.5),
A wemntive ereal ol ahout (L4 pereent s inteodieed,
Phie lester vy opl 6 inelnde ar¢on in Lhe analyat psing
procedures subisel 1o approval of the Administraineg.

7. Hiblingraphy

I. Altshuller, A. P. Rioreer of tinsen ansl Vapors in
st Bags, Teruationsl Jourasl of Az and Waler
Folluces. G750 mh, D,

4. Conner, William 1), and J, 8, Nader. Alr Sninpling
I'lnxtie Dags, Journal of the Amwercan Industhnl ily-
girie Assocsating, 25201 -297. 1044,

4. Buree)l Mannal for Cias Annlysts, Bevonth edition.
Fatrrell l‘orl:mrnlinn, 2zri Filth Avenus, Pittsburgh,
Va. 15219, 19410,

& Mitchell, W, 1 and M. R, Midestt, Field Rellphllity
of the Ciranl Annlyzer. Journa! of Air Poliution Control
Assncinlinn #6:401-405, May 1978,

5. Bhigalwrs, R.T., R, M. Neulicht, and W. 8. fmith,
Validating Orsul Analysis Data irom Foaril Fusl-Fired
Vudin, Bunek Bampling News. 4¢1):21-20. Augnst, 1978.

4am

Marunp +—Derrnannamow oF Mowruae CONTEN®
M Brack Gasge

1. Principls and Applissbily

1.1 Principle. A gas sample is axtracted st & constant
rate from the soutes; moistuys is removed from Uhe sam-
pls sroam and dotermined silhar volumatrically or
gravimetrically.

1.2 Applicabllity. Thia method 1s spplisabls for
Weisrmining the molsiire content ol stack gas.

Two prooedures sre given. The first s a referonca
muthod, for neeurata detnrminations of motsturs contant
(smch ns sr oesded io calenlsis omimion dats). The
pecond is an sppeoximation meihod, which provides
stlimntias of poroant moisture to aid In sal1ing isokinetie
sampling roles prior to a pollutunt emissinn maasure-
ment run. ‘The approximsiion method deseribed hersin
s ondy n sgpeated spprosch;ysiternalive means for
spproxiinating Lthe moisture content, oK., drying tales,
wat Lulbedry hulb techiniogues, sondsimi ion teslinigues,
atolehiomelric culculntions, previous caxpericnes, cie.,
&t nlan neerpiable.

The reterenes method ix alien eonuducted simulinne.
pusty wilh  pollitant enisgion measdesment run, when
it in. entrulanon of pereen! ixokinetic, poltutent smis.inn
rate, eir., for the min shill ba based upou Lhe tesults of
L1ha referenee methm or its ngnivalent; these culenistions
ahiall 1o be hused wpon Ure resuis of the approzimation
muthod, unless Lhie approximation method I8 shown, to
the satisfacrion ol the Administentor, U8, Knvironmen-
Inl Provection Ageney, 10 b capable of yielding resulus
within | pereent F.0 of tho referencs met hod.

Note ~The reference niethod may yield questionahle
el when applied 10 satirtod gaA Streams or o
«treams (hat vontain waler droplets. Therefore, when
thesa eonditinna rxist of are suspectsd, & second deter-
nunatoen of the moisture content shall be made siimul-
tanegusly with the retarsnce method, 8 fallows: Asvuiio
Lhmt the gaa stream is saturated. Allach & temperatiire
gensor [rapabile of measuring o =1° C 2% F)| v the
reforoncs inethod probe. Memsnre the stark empera-
trre at cach troversa point (ses Beetion 2.2.1) during the
teferenien method (raversa: calcuinto the sverage stalk
EAL 1emnperatiite. Neat, determina Lha migishure perrent-
sae. either by: (1) vwog & psychrometric chart and
nisking appropriate corroctions o siack pressure ia
dliTerant from that of the chart, or (2} using satureilon
wapot preavire tabler. In cared w ithe paychrometric
cnart or the saliration wapor prémure tables are not
applirahis (hased nn cvabiation of the nrocess), slternate
methods, subject o the approval of the Adininastrator,
shall be nused. :

2. Refrrence Method

The procedure dascribed in Method § for determining
maistire content is arerptable sa & reference method.

2.1 Ap 119. A schematic of the sampling train
used {n this reference meibod is shown In Figure 4-1.
All components shall be muintained and calibrated
according to the proredure outlined In Method 5.

MIDERAL RBOISTER, VOL. 42, NO. 140-—THURSDAY, AUGUST 18, 1977




41772

STACK

FILTE WALL

R
(EITHER IN STACK
OR OUT OF STACK)

RULES AND. REGULATIONS

CONDENSER-ICE BATH SYSTEM INCLUDING
SILICA GEL TUBE —7

ORIFICE

THERMOMETERS

VACUUM
GAUGE

BY-PASS VALVE

DRY GAS
METER

o
an

MAIN VALVE

AIR-TIGHT
PUMP

Figure 4-1. Meisture sampling train-reference method.

211 Proba. The probe Is constructed of siainless
Meal or giass wbing, suiliciently hested Lo prevang
watsr condansation, and is sqrupped with a lil{rr, #irher
Inawary (s.g., & plug of glasy wnol inssrtad into the snd
of the be) or hesled ciitstack {o.x., as doecribed ia
Method 5}, to rernnve particulsie matier,

Whrn stack condittons prrmil, other metals or piaatie
tubing mey be used for the probe, sunisct o the approval
of tha Administtalor,

2.1.2 Condenser. The condansar consiita of four
Impingers eonnected in series with greund glass, [»ak-
frme itLings or any sitnilarly leak-feea non-contaminating
littingy. The iirvi, third, and foarth impingers shall be
of tha tlrrenbure-Smilh desien, nodified by renplacing
the up with & L3 coentimeter (34 inch) 11D rlass tube
srtending o about 1.3 em i35 1n. fram Lhe botinm of
the flaxk. ‘I'he second impnnger anabl be of Lhe Creenbarg-
Bmith design with the <standard 1ip. Madilisations (eg.,
using firxible enaneclions hrwern (he rmpinger, using
materinle ather thon cinas, ar using Aevible sacuum lines
to cannecl e fver hoider 1o the condensert may ba
used, sithject to the appenval of the Adnunistirator.

‘The lirsL two impingers sheil contain known volumes
of woter, Ltha thitd shall be empty, and the fnurth ahai)
eoniain & known weight of & to I6-mesh indicating typs
rilloa gek, of equivsirnt desiceant. If the silica gel haa
bean previnusly used, dry st 175" C (350° F) for 2 hours,
New silica gel may be used aa recrived. A thermorneter,
capahle of nexsuring temperatire ta within 1° (2 Py,
ghall be pinced st the outiel of the fourth mpinger, for
MmOl TINE NHIPOYAS,

Allernatively, any sysitem may ba usd (subjset to
the approval of the Administrator) that conls the sample
goa stroam and sliows neasurement 5 both the waler
thal haa baen condonaed and the moisture leaving Lhe
eondanssr, ruch Lo within 1 mior 1 2. Acceptable means
are 10 measurs Lhe eondensed water, either gravi-
mritically or volumatrically. and W measure the mols-
fure leaving the condensst bF: (1) monitoring the
tem perniure and premmire &t the exit of the condenser
and using Dalton's law of pertial preasures, or (2) passing

the sample gas stream through s tared siiice gel (or
ﬁ‘m“hm dosiceant} trap, with szl gases kepl balow
C (88® F), and datermining the weight gein.

1f means other than silies gel are used to determine the
amount of mristire Isaving the condenser, it is recorm-
mended that <iiics gel (or erpnivalent) stlll be used be-
tween the eondrnser systern and pump, lo prevent
molsturs condensation in the pump and metering
devices and fo svaid the need w make enrrecilons for
moisture in The metered ¥olume

2.1.3 Cooling System  An ice bath enntainar and
erushed ice (or equivalent} sre used Lo aid in congdensing
maolsture,

414 Matrring Aystam. This system Includes & vac-
uum gauge, leak-free pump, thermomelers vapsbie of
MAASUrINIE temperatufe o within 3% € (5.4° F), dry gas
metsr rapable of measnring volume to withtn 2 percant,
and rélated equipment na shown In Figure 4-1. Other
melering sysiatny, capabie of maintaining a constant
sampting rale and defermining sarmple gas volums, may
be used. subiject ta Liie approval of the Administrat i,

218 Darometer, Morcurv. snernid, or other Larom-
10T capaizle of measuring atmosphecic pressurs 10 within
28 3om Hg 0.1 in. Hg) may be used Ln many cases, the
barnmetrie reading may be obialned from a nearby
natianal wealher service station, in which case the stae
tion walye (which is the absolule barometrie pressure)
shall be requeated and an adjustment for slevalinn
differances batween the waather station and Lhe sam-
pling pnint shall he applicd at & rete of minus 2.5 mm g
(0.1 1n.-1g) per 30 @ (100 [t} elewnlion Incresse of vice
werua for elevation decreass.

218 Groduawd Cyiinder and/for Nalance. These
ltemy are used Lo measure condensed waler and moi~Lurs
esught in Lhe villes ged to within | mi or 0.8 8. Gradusted
cylinders shall have subdivistons no greater than 2 ml.
Most lsborstory balances are capabls of welghing to the
nearest 0.5 g of less. Thess balances are sultable for
use here.

2.9 Procedure. The following procedure iy writtan for
& condenser aystam (such a4 the lmpinger systsm de-

scribed in Bection 2.1.2) Incorparating volumstrie analy-
3is 1o mensurs the condensad ruotature, and silica gal and
RTAPIMetrie Analysis to measirs the molsture keaving the
condenser

2.2.1 Unlessotherwise specified by the Administrator,
& rinimum of might traverss points shall ba umd for
circular sinoks haeing diameters iass than 0.81 m (24 in.),
& minimum of nind points shall be used lor rectangulars
siacks having equivalant diameters less than 06l m
(24 1n,). wnd & muoLmum of Lwelvs travers pointa shall
be used in sil other cases. The traverss points shall ba
locatsd acenrding to Method 1. The use of fewer points
13 aulject to the approvel of the Administrator. Balect &
suitabla prohe and probs iength suek that all traverss
poiats cen he sampled. Consider sampling from opposite
tides of the stack inur total sampling ports) for large
stacks. Lo parmil use of shorter probe lengths. Mark the
prube wiih hest resistant tape or hy same other method
to denote the proper distance into the stack or duet for
each sampling print. Place known wolumes of water 1n
the firal two impingers. Weigh and record the weight of
the silice gel to Lhe nearest (L5 g, snd transfer the slios
gel Lo the fourth implager; alternatively, the silica gel
may firat be transfarrad to the impinger, sad ths weight

of the siiica gel pluy impinger recorded.

2.2.2 Beiesct & total sampling Lime such that & minl-
mum total gas volume of 0.60 sem (21 acf) will ba pole
lacted, at & rate no greater than 0.021 m¥/min (0.75 efm),
Whan hoth maisture content and pollutant emission rata
are to be determinad, the moistlte determination shall
be simultanecus with, snd lor the sama total langth of
time 84, the pollutant smission mte run, uniess otherwise
apachiied in an applicahle subpart ol the standards.

2.2.3 Bet up the -smpling train &8 shown in Flgure
1. Turn on tbe prote heatsr and (if appicable) the
Qlter heating system o tempersturss of sbout 12 O
{248° F), 1o preven. water sondensstion ahead of the
condenser; allow time for the temperstures Lo stabilise,
Place crushed ice in the ios bath container. It is recom-
mended, but not required, that s ieak sheok be dons. s
follows: Disconnect the probe from the Orst Lmpinger of
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tieabln) from the Altar holder. Plug the inlat to the
9:;'71':1["“:" {or flLar holder) and pull & M0 min HEYLS]
Jig yaculim: » Inwer vaciizn: may be uanel, prowided Lhat
it 14 nel exerederd during the test. A irakage rAle N
YO W 4 prereent of Lhe Rvermee sainpli g Pale or Lo}
mYienn (00 chag, whirhever i< lega, 18 unatesialie
Following 1w cnk check, reconnect the probe to the

i pling (rain,

pin, meintain s sampling

RULES AND REGULATIONS

svar mmpllng ks hadtad. Taks other sppropriats radings
sl snch smmple poinl, sl et onem diwing aach Wme
incrameant

225 Tobealn smmpling, Fulltlnn the prohe tip st the
frst traverse point. Immedistely start the pump and
adjist the flow to tha desired rats Traverss Lhe crom
welion, mmpling st sach traverse point for an squal
langih of tima, Add mors ice and, |f neceashry, mit to
rnanriin & tam peraturs of isxe than 20° C (05" F) et the

41773

2.2.3. Racord the laak rute. If the |naltage rats sxreeds the
sllowsiils rute, the Lestar shall sither rejact Ltha Lest re-
milta or shall correct ihe sample voliime &8 in Section 8.3
of Method 8. Naxi, mmsure the voluma of tha moisture
enndansed to the nuarest m). Datermine tha increkss In
weright of Lhe silica gel (or silice gel pius impinger) to Lthe
nearsat 0.4 g. Record this information (e etampls data
shaet, Figvire 4-3) and calriists the moisture percaniage,
e deacribad In 2.2 helow. u
atlons

224  bheing the smnpling na
.  1ransiant rate. speeifisd by gilics gel outlet 2.3 Calculalinns. Carry out the foliowing calen)
m‘: :'i”::.!.‘. |I\:llrt:l‘.::r'.“;":f ln-r::-h :mr.n r:--:::d“t;m'- J.u re- 226 Atareollacting Lhe sampls, disronnact the penhe  retaining st leas one axte decirnal Amure beyond that of
aunrml on the example dets shaet shown in Figure 4-2. from the liller holdar (or frarn the Arstimpinger)and con-  tha scyuired dats. Round off figures after calcula-
T ware to teenrd Lhe ey gas meter reading st (he begin.  duct 8 leak rheck (mandatory) as described in Bection  tion.
ning aud el of vach sampling time tneremant and when-
PLANT
: OCATION
OPERATON
DATE
RUN ND
AMBENT TEMPERATUARE
BAROMETRIC PRESSURE
PROME LENGTH mih)
SCHEMATIC OF STACK CROSS SECTION
PRESSURE - TEMPERATURE
DIFFERENTIAL METER GAS SAMPLE TEMPERATURE OF GAS
ACROSS READING AT DAY GASMETER LEAVIRG
SAMPLING STACK ORIFICEMETER | GAS SAMPLE CONDENSER OR
TRAVERSE POINT TLE TEMWPERATURE (AN, voLume AV_. INLEY * DUTLETY LASY mPtuGER,
WUMBER (9}, mim, ¢ (%) maiin) H20 w3 (n9) w3t | ), % OF) | (Tmgml. °C (°F) * [°F)
= S ====='====m===
TOTAL Avg. Avg. v
AVERAGE Avy..

Figure 4-2. Field moisture determination-reference method.
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aaMGEn MLICA G
VOLUME, WEIGHT,
i [
[T
TNITIAL
DIFFERTNCE

Figure 4 J. Analytwcal dsta - referince mtﬂmd.,

2.3.1 Nuowmenelatier,
ey = Proportin of waler viper, by woliime
Ll s sire,
Mw = Sheertar
CILO el eanade)
P Absolue pre re {for Lhis method, same
s lagiriel e preesetre) sl D he dey gos meLer,
o Hg ang JIe).
Poa Standerd alwalule pressuee, 760G mm g
iz an, Me).
Reideal gaa eonstant, 006238 imm 1) (mibyy
{gganedet (YK ) for metrie ity andd 21,85 din,
e} (R for English thta,

K

in

whi of witer, 100 g/g-male

[RY. WA
Fom Liry gas voalitme menwnred Yy dry gas meter,
ilern nlefy,
aVe. Iwwemenial dey pas valume mieasured by
dry pas meter ut ench trgverse poind, dem
LOTRIN
Vatarqr = 10y pax vol
inrter, ehreeg
sem qlsel),

Vaetuer = Voliume of water eonctensed eorrected
Lo stamgiard fenu ey (e,

Veurun = Vaolume of waler wapor eolleeted in siliea
lrlrmrr.-rh-l o st:unlard conditions, sem
taef),

Vim Fina) wobitne af sorilonser water, ml,
V.= Inllisd volume, il any, of condenncr water,

ne menscnred by the dry gas
el Ao stulard  conditions,

ml.

W, = Finnt weight of silicn gel or sities gel plus
tmpinger, .

F.:=Initinl wenght of silicn gel or slica gel ping
impingsr, g.

Y= Liey gax aneter ealibratinn fartor,

P.=Denaly of water. 0. g/m) (0002201
(LTI

232 Valume ol wialer vapor eondenitaal,

v Ve Ve T
welal T l’...u‘f.

=K{Vi~V,)
Equation 4 1

whare: .
A0y =0.0M33% mYm) for instric gnils
=0.707 I'ml e English uuita
233 Volume of waler vapor collrcted in sities gel.

v (W —W.)RTsu
rlgf.ll)“'_’_,“T_

=KyW,—~W.)
Equation 2
where:
Ay=0.0MIX8 mife for meirie units
=0.04718 g ine Bngiish unity
134 Bample gaa voluma.

' (P o)
Vauwn=Va Penits

=K, VaPa

Faniation 4-3
whers:
A=) JRE K He for melen wning
-] 7.84 CHou. JIg for Kaghshounils

NotE —Il the poat-test leak rale (Section 2.760) s1-
erods tha allowable rie, rarrect the value of Va in
Frpuation 4-3, as dencatned in Section 63 of Methed §,

21 Maistnre Conteng .

B o= 7;'--rl.r)'l"i'».-mn___

Vet Voot Vs
Eequatinvn § 4

NaTk =[a satomled o1 mnisture droplat-laden gas
streming, Lwn ealoolntems of e mostore content af tha
almcle gas shatl he mnde, one vicing & valne based upan
the subiraled condiinna (see Seclion 1.2), and atiolher

o the resulls of 1he tnipingsr analyns. ‘J'he
lownr of thew Twao valnes of M, shall be considered cor-
reel .

UG Yerihewton ol eansiant sampling rate. For earh
tine ineren i Termine the A alrilats Ltha
average [ fur any thne e nt diifers fram
the aenrige by wi tRAIE 1 perernt, rejeet Lthe reandta
Rid] Fepueat tee run

T Appraremution Method

Tie approvimation” method deseriled below 4 pre.
seated nnky ad o suggested tocthod (See Seclion 12,

d 1 Aprnargtos. .

S0 Probe. Stainbess sioel or glasy (tubing, suMiciently
heatad (o prevent wawr condensation sud eqnipped
with A Ahar (rither in-stack or heated otit-stack) to re.
mava particulate matter. A ping of gisks woal, 1nsarted
into the end of Lhe prabe, is & salisfactory fller.

112 Impingers. Twe midget impingors, each with
2 mLeapaeity, nr e valent.

THER les Bath. Container and irs, 10 8id In condens-
Ing moisiare 1 impingers.

K Pirving T'ubw, ‘Tube packed with nsw or re-
Eelnera Gi= [0 Hiemesh ndicsling-rype sihies gel (of
squivalent desceantd, toddey the sgoiple gas s 14 pro-
Lot Che rigsber sk pr g,

A Yalve Needbe valve, to regulate te sample gas
fiow rate.

4.0 Pamp. Leak-free, diagphragi 1ype, ot equivs.
Lt ve pull thee gas ssiple theough the tram,

WET Moltme meeter, 1y gas meter, stlliciently se-
eurate (o measurs (e sample volure within 27, and
cakilirater] aver the range of Row rates and conditions
artuntlv eoentintered during sanipling,

40K Rate Meter. Rotaunster, 10 measure the flow
range fromitts d bpm {010 U 1L ¢fm),

3.1.4  (radusted Cylinder. 25 ml. -

1.1.10 harmmeter, Mercury, anerold, or other barom-
eter, as descrihed in Hection 2.1.5 abnve, .

S Vaeutin (Gaugs. At lesat Th mn Hg (30 in.
Ity ganme. 0 he used for the sampling leak check,

5.2 Procedure.

3.2.1 Place exactly 3 mi distilled water in sach im-
pingar. Axsembie the apparatus without the probe s
shown 1 Figure 4-4. Leak check the train by placing &
TAtILM gauge &t ths inlet to the Arst impinger and
drawing & vacuum of st laast 250 mm Hg (10 in. Hi),
plugging the oiutlet of the rotameter. and then tuming
off the pumr. The vacuum shall remain eovnstant for st
fast one minute. Carefully reisase the vecuum gauge
1before unplugging the rolame 1oy end.
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239 Canpect the prabe, insart iL Into the stack, and
ssmpla st & ennxiant tate of 2 Ipm (0.071 efm). Conunos
sampling until 1tha dry gan meisr registers ahout 3
titwen (5.1 19} or nniil visthle ilgitid dropicls sre rarried
ovar from ithe first impingsr Lo Lhe second, Record
temperninre, prestnra, and dry gas meter roadings as
raqurired by Figure 43, !

1232 Afisr enllening the sampde, combine the can-
tentaof the twn im pungersand reasure 1he voluma Lo the
nenreal 415 ml

A3 Caleutations, The ealenlntion mathod pressnted it
designad Lo astimate the masiure 10 Lhe steck gaa;
therefors, ather dala, which are anly neeessary for se-
Mirate MesDre delt minalieges, Are hat colleeted. The
followdAng equnting: Adenuately setimate tha moisire
eontent, for the purpuese of delerinng iokinetic sne-
pling rare setiings.

131 Nemenciaturs,

flem= ADprovimuie peaporiion, by wolurme, of
wuter vapor in Lhe gas strean leaving the
aeeand inrpiager, GRS,
I, = Waler vipors 1 Liie gus siresm, proportion by
valume,
Me~=Maolrcular weieht of waler, 18.0 g/g-mols
(1RO Thfih-mnlv)
DPu= Absoluie pressyre ifor thiy method, same as
Laramnitic pressure) st Lthe dry gaa mielor.
ure, 783 mmm g

Puge=Snndary absnhiie p
2z in. m.
N=ldes] gas econgtani 00023 {mm Hg) {md)/
te-melv) (°K) ler metric unils and 21.85
n. Hey (iAb-mole) (*R) for English
unis,
To= Absolute Lrmpersiure at meter, *K (*R)
TaemBlandard  absolule temperaiure, 203° K
AN R)
1’ m Final valizme of Impinger contents, mi.
¥,m Initinl voitime of impinges oonienta, ml.
Va= ity gan volume measured by dry gas meter,
dem (de).
Vaing)=Dry gas volumas meamred by dry gas meter.
?gmlﬂd o stapdard eonditions, deem
&) =Volume of waier vapar onndenned, sorrected
to standard sondilinng, scin (sch),
aom Dengily of water, 0,00A2 pim) (0,002201 Ib/mD).
3.3.2 Volume of water yapor collected,

Vo= (V!"‘ V‘)’URTIﬂ

Vast

=R (V,—-V,)
Equation 4-5
whers:
XK= L0000 mbml for mpiric nnlts
= OM707 3m! for Englieh units,
3332 Qas volume,

r r - TIM
1 ntlun"‘-(m) 7- )

-k, VePn

Equation 4-8

where:
Ay=0. 358 * K /mun TTx for matrie unila
=17.04 *R/in. Lig for English units

RULES ANB REGULATIONS

334 Approximoic molsiure oonisnd.

VI"
N

- (ad)

Bo=

V,
= 4 (0.025
VU:+ V- (luﬂ+ ( )
Equeation 4-7
4. Colibration

4.1 For Lhe referetce method, calibmte equipment as
specitind in the following sectionsof Method 5: section 5.3
(metening systemi; Seclion 5.5 (IamMperaiure gauges):
and Fechion 6.7 (barometery, The recommended leak
check of Lhe melering sysiem (section 5.8 of Method 5}
also appliag 1o the relerence method. For tha approxits.
tion method, use Lhe proosdures ontlined in Seciion 5.1.1
of Mathed 6 1o ealibrate the Tuntering sysiem, and the
proecdurs of Method 5, Bectlon 5.7 1o calibrate tha
tarometer.

5. Miblingraphy

1. Ast Pollulion Fngineering Manual (Beeond Edition).
Duanieisont, J. A. {ed.}. U.N, Environmental Proteciion
Agency, Office of Alr OQuality Planning and Biandards.
le:ulrch Triangle I'srk, N.U, I'ublieation No. Al'—40.

73,

2 Devarkin, TToward, et al. Air Poltution Bouree Teat-
Ing Manual, Air Pellution Control Disiricy, Los Angeles,
Lolil. Nowemiber, 19,

4. Msthods for Determination of Valociiy, Volume,
Dust and Mist Content of Linses, Wealsrn Precipitation
Division of oy Munulocturing {'o., Loa Angeles, Calif,
Bulistin W P-50, 1968,

MEITHND 5—DETERMINATION UF PARTICULATE FMInsIONS
FRoM BTATIONARY BOURCEY

1. Principle and A pplicability

1.1 Prineiple. Particulats matier is withdrawn |so-
Rinotically from Lhe scurca and collected on & glass
Hbar filler maintained st = mmg-ntuu in the range of
120414 C (24R4£28" F) or such other temperaturs o8
specifisd by an applicahls subpart of the standards or
approved by the Administrator, U.8. Environmaental
Protection Agency, for a particnlar applieation, The
particttiats roass, which ncludes any materisl that
condensaa st or above the fitration teampersturs, is
deternuned gravimetrically after removal of uncombined
WhLET.

1.2 Applleability. This method Is applicable for the
drtermination ol pucliculste smissions from siationary
POLITC @S,

2. Apperaiws

21 Sampling Train. A schemstie of the sampling
train used in this method 1s shown in Figure 5-1. Coni-
plete construction detalls are given in APTI[)-0581
(Citation 2 in Section 7); commercial models of this
troin are also avsilable. For changes from A PTD-0481
and lur aliowalile modifieations of the train shown (a
Figura 5-1, ss¢ the following subsections.

The operating and maintenance procedurcs for Lhe
anmpling temin are deseribied in APTD-05M (Citation 3
in Saction 7). Bines corracy Usage i3 traportant in ohtain-
I‘Y:" valid resuity, il usery should APTD-0576 and

jopt the opersting and maintensnce procedures out-
lined In it, unirss otharwise specified harein. The sam.
pling train consists of the following components:
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IMPINGER TRAIN OPTIONAL, MAY BE REPLACED

- . BY AN EQUIVALENT CONDENSER
— PROBE
= MOME
Tmspzsrrs?nu“ HEATED AREA THERMOMETER THERMOMETER
ER CHECK
MTOT TUBE p FILTER HOLD / _~ vatue
PROBE STACK (TT oot =
\a> — WALL !
,’ VACUUM
“ * IN
REVERSE-TYPE . . . R LINE
PITOT TUBE |
|~ \ I
/ — A i —— — pu—y }
PITOT MANDMETER IMPINGERS 1CE BATH
BY-PASS VALVE
ORIFICE /
O
VACUUM .
GAUGE
THERMOMETERS MAIN VALVE
DRY GAS METER AIA-TIGHT
PUMP

21.1 Probe Nozzie. Siainlems steal {318) or glass with

m?. tapered leading edge. The angle of taper shall
bs <30 and the thper shall be on the otitside W preservs
& conatani |n

diasetssr. The ‘pl'obil nozsls shall ba
of the button-hook or albow design, unless otherwive
specifisd by the Administrsior, if made of statniass
stond, Lhe noscle ahall be constructed from seamiess tub-
{ng; other materials of conatrucilion may be usad, subject
10 the approval of the Adminisiralor.

A rangs of nozils gites suitabls for sokinetie sampling
should be available, e.g., 0.32 to 1.27 em (44 W0 by in.}—
of larger if bigher volums sampling Waina are
inside diametar {1!)) nozzlss 1n increments of 0.18 om
{Ma In.). Each norzls shall be calibrated according to
the adurss cutlined in Bection 5.

2.1.2 Probs Linsr. Boronlicate or quarte glass tubing
with & heating systemn capabin of mainunIing & gas tem-

ware at the exit and during sampling of 120414° C
2484:25* F), of suich olher temperaiure as specitisd by
an applieable subpart of the swandards or approved hy
ths Admunistrator for & particulsr application. (The
teaster may opt to opersie the mUipMent 81 & LeMpwarklire
lowsr than thatl ppecifisd.} Bince the actual temperature
at the outlst of tha probe is not usually monitored dunng
mmpling. nrohes constructed according to A PT 110381
and utilizing the calibration curves of AI*T 1»-0575 (or
eslinrated according W Lhe proecdure outlined in
APTD-0578) will be considerad accepiahla.

Elther borosiliccte of quarie glaas probe linars may be
nsed for stack LaTOpewraiures up Lo about 480" C uw"‘ F)
quarts iiners shall be used (or (emprratures Letwasn 450
and 900* C (MW and 1,850° F,. Both 1ypes ol linars may
be used At higher ismparstibes than specified for short
periods of Litoa, subject 10 Lthe approval ol Lhe Adminis-
trator, The softetung tempersiurs for borosiieale ia
g7 C {1,508" F), and for quansz i 15 1,500° C (2,732 F)

Whenever praclicsl, every eilort should be made to use
borosilicats OF Quartt giass prohe aners, Allemsuvely,
melal iiners {o.x., 318 suainless steat, Incoloy K25, or olher
oorrosion resisLAnt meisis) mads of seamiess tubing may
be used, subjec. Lo the spproval of the Adminsirulof,

2.1.3 Pitot Tubs. Type 8%, a: dascrihed 1n Bection 2.
of Masthod 2, or other device spproved by the Admins
wator ‘The pitol tube »hall be aiiached Lo 1he prob (a3
shown in Figure 5=1) Lo allow consiant monitoring of the
nack gas velocity The mpal (high pressurs) operung
—

7 Mention o1 tradc names or sparific pradurt doas not
econstitute sndorsement by the Environmental §'rotec-

tion Agency.

Figure 5 1. Particulate-sampling train,

planes of tha pital tube shall ba aven with or above ths

uotile an plane (see Msihod 2, Figure =4b} during
sampling. Ths Type £ pitot tube assembiy shal! have s
known cosfficient, dalarmined as outlined in Bection 4 of

Method 2.

2.1.4 Differantia. Prassurs Oauge. inciined manom-
LA OF equursisnl de¥ 1 (tWo), &%  JcTibed 1 Bection
2.20f Mathod . Ons manomater s wll be used or velncity

{ap) readings, and Lhe othet, wr onfice differsntls.
preasun radinge.

2.1.5 Fiiter lHolder. Borosllicats glass, with & glam
frit filter support and » siticone rubber gasket, Oiher
materinls of consiruction {r.g., stalniess steel, Teflon,
Vitont may be wsed, subjecl 10 anpprovsl of the Ad-
ministraior, The bolder deaign shali provide a positiva
sen! paelnst leakage .rom the gutside or argund 1he fAiter,
The holder «hall be ailachad immediairiy at the outjet
of the probe (or cycione, 11 used).

214 Filter Heallng Bystam. Any hesting syttem
capabls nf malnisimning & temperature arennd the Rltar
holder durtng sampling ¢ 12014 C {2483-2°° F}, or
such other Lemperature as specificd by an applcabls
subipart of thes standards or approved by the Adminis-
tralor for » particuiar application. Alternatively, the
tesier may opt Lo operste the squIpment L e Lemperalare
lnwer than thal spec:fisd, A :orngfnlun gauge capable
ol mrasiring temperatiure W within 3° C (5.4 F) shall
be insislled so that the tempemture around the fiter
hnider can be regutiated and monitorsd during sampling.
lieating systemn nthor than Lhe ooe shown in APT}-
0581 may be u<ed.

2.1.7 Condenser. The loliowing system shall be need
e deiermine the siack gas molwurs eontent: Four
iMmpngers conpreied (0 series wiLlh leak-iree prouul
glass [iTHiNRS or any Ymilar leak-free non-enntamnaling
niungs. The fisst, thired, and fourth impingers shall be
o: Lhe tireenburg-Siuth design. modifiedd by replacing
the Lip with Ldcrn (4 bk 1) glass tube rxiending to
pbout .4 em ()i Irom the bottom o the ftask, Tha
seennd impinger shall be ot the Ureenburg-Smith desugn
with [h+ stundard 11p. Modifications (e.x.. using Nexible
connectinny betwsrn The unpangers, using  maoterials
olhier thaolieiase, or using l=xible vacuum Lines to eonnect
the iliter holder Lo the condenser) may b used, suldect
Ly the approval ol the Admimstrator. The Arst andg
seeond Implngers shall ¢ontaln known quantitiss of
waler (Snctian 4.1.3), the Lhirit shall be emypi v, snd Lhe
fourth <hali contsin 8 Known weight of sihca gel, or
osquivalent desiceant, A Lharmometer, capable of measur-

Ing trmperature tn within 1* C (2* P} shall be placed
8t Lhe outict of ithe fourth impinger jor monitoring

purposes.

Alternatively, any spstem that cools the sampls gas
stream and allows messursment of Lthe water condensed
and moeisture lemving the condenser, wach Lo within
L ml or | x may be usad, subject §o Lhe approval of the
Administrator, Accaptabls means sre 0 measurs Lhe
condensed waler silher gravimelrioally or volumetrioally
and to measure the moisture learing Lbe condenser by;
(t) monitering the tomn ture and premsure at ths
ezlt of the condenser and wing Dalton's law of partia|
preasures. or (2) ruamg the sample gus stream through
& tarat silice gel (or equivslent dealceant) Lrap with
eLit gases kepl below 20" C (68* F) and determining
Lhe weighl gain.

It mnans other than silica gel are used to determine
the amount of molsture leaving the condenser, i1 3
rrcommended that silica gel (of equivalent) st be
used briwsen Lthe condenser Aystan and pumyp Lo prevent
masiiee eaordensauon in the pump snd metering devices
and Lo s void 1he need Lo make corractions (or molisture In
ithe metered volume.

Note.~It's determinstion of the particulste matter
colireted In the impingers (s desired 10 addition Lo mois
Lure cantent, the imploger 3ysiem Jdeseribed above shall
be used, withour modificatton. Individus, Stavre or
control agencies requiring thiv information shall be
coniacied a8 1o Lhe sample recovery and anslysis oi the
Emnpuuger contents,

w18 Metering System, Vacuum gauge, lsak-res
pumyp, thremaenieters capable ol measustug Lemprralure
lewithin 3°C (5.4° F), dry ges melercapable ol sneasuring
wnlume to within 2 peresn), and related equipment, os
shown in Figure '~1. Other metering systems capable of
manisiting sanipling rates within 10 pereent ol tso0-
kinetie andl ol grtermining sampde volumes 1o within 2
pereent may be ased, suhject to the spproval o the
Adininistrator, When the metering systam 13 used in
conjunetinn with u pitot lube, the systern shall enabis
chueeks o, isnkinetic rates.

samphng trainsut Heiog meteringsystems designed for
higher iow rates than that deseribed in APT D-0581 or
APT|)-057t may be ased provided thal i1he specifire
tions o Lhis method are met.

2by  Barometer. Merenry, anerold, or other barometer
eapable of measyring almospheric premsure Lo within
25 mm Flg (0.1 i, lig}. in many cases, \he baromeine
reading may Le obiained from a nearby nationsl westher
service station, tie which ense Lhe atation ralue (which is
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el vATIan (neFeRae ar viee vere (nr slevatinn dacraane.

4110 (isa Dennity Dstarmination Equipmant.
Tamparsiurs sensor and prasire gauge, a3 daseribad
'n dectinna 23 and 2.4 of Mathod 2, and gas snalyper,
Jf narasaary, as daserihad in Mathod 3. The tamperature
wnnr shall, praferably, be g:fmwnlly attarhed to
Ihe pakol tiba of sampling probe in & Nxed conliguration,
miyeh that the tin of the senanr axtends baynnd the leading
srie 0f tha probe sheath sud does not touch any metal.
Alternatively, the sensor may he attached just prior
10 usein Lhe lield Nnts, howswer, that if Lhe teinparatire
conisar 18 aitaehed 10 the 1indd, the sensof mnat ba plarsd
I &n Inierierance-fren arTAREeMment with respect to the
Type 8 puiot tube nPeRINES (see Method 2, Figure 2-71.
A~ & second siternative, if 8 ditference of not mors than
| pereent 1n the average ¥eliofily mescirement iy to ba
Jtroduced, ine trnperatire ganee need nnl be altsched
tn the probe or pitat tube Cl'hes altemative is subject
tn the approval of Lthe Administrator } '

22 Sample Recovery. The ivllowing items are
needed,
221 Prohe-Liner and Trohe-Norgls Brushes. Nylon

hristis hrushes with siminises steel wire handlea, The
proba hrush shall have extensions (sl least 88 jong a2
the proha) of siainless steel, Nyion, Trflnn, or umiiarly
insrt materist. The hmshes shall be properly sized and
shaped Lo bnish aut the proba liner snd nozzle.

222 Wash Roltise—Two. (Hanas wash hottiss are
rreammended. polyethylens wash hottles may ba used
attha aptinn nf the 1aster 1t reenininended that aretnne
nat he stared 10 polysthylene botlles for longer than s
month.

223 (Hasn fampis Rtorage Containers. Chemlically
yesistani, horosilicats glacs baitles, for scetons washes,
s mlar 10 ml Kerew cap liner shall sither be rbber.
hacked Teflon or shail ba conttnicted so a5 Lo be leali-ires
and teaiftant to chamicsl slsck by scetone. (NaTow
mmith giase hottlen have hean faund tn ba iras prone to
leakagn.l Allernatively, polyethylens bottlas may be
nasd,

224 Pstel Dishen, For filter saniples, glaes or polé-
eihylens, unleas otharwise specifind by the Admin-
Istratlor,

22.5 (Oradusted Cylindsr pnd/or Dalance To meas
1re rondensed waler th within £ mi or | . (irsdustesd
cyltnders shall have subdivisions no greater than X ml.

nst Inbaratory halances are capahis of welghing in Lha
nearast U 5 @ of leas Ang of these halancss s stntable inr
usas here and 10 Sectinn 2 1 4

220 1Maste Storage Containers AiT-tight eontainery
tn store silica gel .

227 Funnel and Rubber Palweeman  To sid in
transier of niwes ged to contasner not necrssAry al sibics
gel is wrighed (0 the field,

098/ Fuunel Ulass of palysthijene, to aid 10 sample

reNwery

21 Auslysts Foranalyws, the folliwie eguipiaent iy
needed.

231 fHass Weighing Dishee,

232 Deamerator.

231 Analytieal Balance To nieasone 1o within &1

1R,

714 Balancs. To measure Lo withinh 5 g,

215 PReakers 250 ml.

2 3.0 Hygrometer. To masmire the relative humidity

of the Ishoratory snvirnnment,

2.3.7 Temperaturs Unues. To measurs (he tempers-
turs of the laharsrary anviconmen?,
3. Rengenls

30 Sumipling. The tesger)s tsed o s are as
foliows:

1.1 Filtres, Glass fher filers, withotut organie
hindar, exiuhiting su feas1 21,95 pereent eflicifney ¢ <0.08
percent penetracon) on 0.3-nucran dioctyt phthalste
amoke particles. The filtee #Mciency test ahall be eon-
ducted in aeenrdanes with AHTM standard methed DD
2ma-71. Trst dawa Irom the supplier's gquabty conteni
progmm are sulflleient for this pamase,

. Stlica el Tucieating type, § to 18 mesh, Tf
previoasly used, diy 81 175° 3500 F) for 2 hours. New
siica gel may Lie uncd as eeecived. Allrenatively, ather
typos of disircanis tequivalent or helter) may he ueel,
sithwet Lo the appraval aof the Administratnr.

4 1.3 Waler, When analysic of (he matersal cauplt in
the impiugers s cemared, distilled water shall be tsed.
Riun Blanks prioy (o tiehl nse 10 pliminate o togh hlank
L LesE rngrho s,

414 Crushed les,

2.1.5 Erapcack 1irease, Acclone-insahehle, heat-niahle
stlicene prease. This 18 net necessary il segew-an cone
neriars with Tellon sleeves, of similar, are nsed. Allerna-
tively, other types of slopeock grease inay be used, suh-
et 1o Uir gpproval of Le Administrator,

1.2 Aample Heroeery, Acctour—reagent grade, <0.0M
cent resutue, in glass bottles=-1a requared, Acelong.
froun metal eontainers generally has 8 lugh residoe blank
avl should unt he used. Bometimes, auppliers transfer
nrelnne tn giaag botiles frorn metal containers; thus,
weetuna blanks shall ho ran prior 1o lield uso and only
aretnne With iow biank valuss (<0.001 pereent) shall ba
nsnd. In no casa ahell & hiank value of greater than 0.001
pereant of the waight of acetone uscd be subtracted from
the sample waight.

’

RULES AND REGULATIONS

2.3 Analysis. Two reagenits are reqoired for the analy-

[LH

3.3.1 Acstons. Bame a4 3.2

3.3.2 Desiocant. Anbydrous caicium sulfate, |ndicat-
tng type. Alternativeiy, other t ol desiccanis mey ba
used, subject to the approval of the Admrnistrator.

1. Procedurs

4.1 Bampling. The complexity of thia method is mch
that, tn ordar 1o obtain rehable rasulta, Lasters should be
ainad and exprrinnced with the test procsdures.

4.1.1 Pretsst I'reparation. Al the enmpanents shall
he macntmined and calibrated scenrding to tha procsdurs
gﬂu'rmm.l in APTII-0AT8, uniess olherwise specihed

orein,

Waigh several 20010 3002 portions of silies gel in air-tight
rantiinees to the nearsst 0.8 g. Record Lthe total weight of
the sifica gel plus cantainer, on sach container. As an
alternative, the ailien gel need not be proweighed, but
mny be weighed directly (n ita impinger or sampling

hulder just prior te train asarmbly,

Check Altars visually sgainsy light for irregularities and
flaws or pinfinle laaks. Lahel Aliats of the proper diameter
un the back nide near the adge u3ng nunibsmng machine
mk. As sn aiternative, fabel the shipping contsiners
tgiass or plastic petrn dishes) and ieep the fillers i thesa
containers st all umes except during ssmpiing and
wrglung,

Devecata the Nlisrs st 20+3.8° C (AA+10° F) and
ambirnt preamirs for 81 Jeasr 24 hours and wrleh st in-
tervals of at Isant 6 hours to & constant welght, e,
<0.% mg changs tvm previous weighing, reenrd tesults
to the nearest 01 mg. During ssch wwghing the Aller
muat nnt He expased L 1he laboratory simaspheres for &
periond greater than 2 minutes and & reistive humidily
shove 830 percent. Alterastively {unless ol herwise speci-
tired by the Admimstratot), the filters may be oven
drsed wn 105° C (22° F) Ior 2 16 3 hours, desiceated for 2
hours, and weighed. Procedutas other (han those de-
actihed), which acraunt for relativs humidity effects, may
ba ecd, shlact to the approvai of the Adnmiasirator,

4.2 I'reirunary [leterminations, Helsct the eam-
phing site and the minimum number of sarnpling poinis
according 1o Mathard 1 nr s specilied by the Administra.
16r. Daterimine the sinck pressire, tsmperature, and the
range of veioeity hewds psing Methoa 2t le reeammended
11Rt n kenkchirek af the urat lines (ser Metbod 2, Bee-
Ui 413 be perfarmed, Determins the masture content
using Apnroximation Metind 4 or 1tx aiternativen for
the purpass of making sokinet i+ SAMBIAT rals sel11Ngs.
erremine the siack gag dry melscilar wight, ad des.
erihed i Method 2, ~eclion A A f iniegrats) Method 3
armpiing s uged for molecular weight determimanon, the
inteprntad hag samnple =hall he 1aken amuttaneousty
with, wid for 104 suns Wil ngth of e as, the par-
Licnbnte thmple A,

Melrct ponazzte size hased an e range of velocity heaads,
siret (AL 3t 38 Al Ascessary 10 changs e andsle si2e n
order to nisintain isekinele sanphing rates. During Lhe
min, 4o not ehange the no?zie a2, knsure Lhat the
praper ehitfersntial pressure gauee s chosen for Lie range
of velocity heads enqaanerrd e Seeton 238 ol Methad
Ml

select a =uitnble prohe liner and prohe langth such that
Rl traverse points can’ e sampled, For large stacka,
rrtisteder sampling fram oppevite sedes of the Rtock 1o
rechites Lha [angth of probes

Selact & tolal amphing Lme grester than or enual to
1he mintmum total sampliog time speacitied g the teet
nracedures for the specibc iadustry sech that (1) the
saumpling time per point is not iess than 2 min (or soms
greater Ling INTerval as specitied by the Admindstrator),
wnd () the sample valnme waken (rorrecled Lo standard
eonditionyy will etcced the reqinred munmum to1al gas
samnle volnme, The latter 1s based on i APProouneLs
BVArEL” SEMPIINE Mt e,

1t is reenmmended 1That the minnher of nuinuntes sam-

i#] 81 pach point be wn integeT OF BN (HTeRer DIUS Ol

AH e, o order to avoid Lumekeeng erTors,

I sotie Sipeumstaness, o.g., bateh tyclea, it may be
nevessaly 1o sampte for shoner tunes al the LTReerse
points and te abiay smalier gas sumple volumes. In
theer cnsee, the Admtusifaior’'s approval must frst
be ahluned

414 Preparation of Coblection Trasn During prep-
arion and Assemibiy of the sampling train, Kesp all
ppemngs where enttAnInAtian can accur covered until
juv1 print to sssenbly oF unttl sanpling is about to hegin.

Place 10l of water tn e bof the Hrst e impingers,
leave the third 1npiniger empty, shd wansfer mpprosi-
mately 20 tn unt g of preweighed siliva gel from its
container 1o tha feurth impinger. More silica gel may ba
need, bnt care shanid he taken to rasure that it is not
shitrained and (artied oul [roim the impimger during
estuphing 1'Iace the contamner in a rlean piare for Iatar
e i the sample recavery, Altetnstively, the weight of
the silivs gel plus ympimger may ba determined to the
nearest U5 g snd recorded

teing 8 tweezer of clean disposahle mirgiral gloves,
place a labeled Gdentitied: and weighed Attar in the
filler holder Me surs that 1he filter is properiy centeresd
and the gasket properiy pisced so a8 Lo prevent tha
suhple gas Atfeam from ciecumveenting the filter. Check
the lilter for Lesrs aiter sasemhly is completed.

when ginss Liness ate used, mstall the sglectad notels
using & Viton A O-nng when stark tamlleratiras are
lexs than 200" C (500° F) and an asbestos stting gasket
wlien temperatires, are higher. Gea APTD-0876 for

detalls. Other connecting sg<tems nsing ¢ither 316 siain
Joma steel or Teflon farrilcd may be used, When netsl
Linars are used, [nsiwsll the nottle us shove nr Ly & leak-
fres difect mechanical connection. Mk Lhe probs with
hoal Fesistant tape or by some other mathod Lo denots
Lhis proper distanice into Lhe stsck of duct for sach sam-
pling paint.

8et up the train as in Figurs 51, using (If neceasary)
u vary light eost of silicone grease on all ground glus
jolnta, greasing only the outer partion (see A 1'T D B
to svold possihility of rontaminstion by the silicons
groase, Brbjact to the approval of tha Administrator, &
glany cyclone may be used hetween tha prot and tileer
holder when the total particnlate rateh i sxpected to
axcesd 100 mpg or when water droplets are pretentin the
Stark gaa.

Tace crushed iee aronnd the hapingers.

4.1.4 Leak.Check Procedures. N

4.1.4.1 Yretest Leak-Check, A pretest leuk-cluck is
recommendesd, but not required. 11 the trster apts ta
randuct the pretest iesk-check, the following procedurs
shall be nsed.

After the sampling train has been astembled, turn on
and set the filter and prohe heating systeninat the dmired
operating tamparaturss. Allow time for the temperatures
toatabibize. I8 Viton A O-ring of other leak-fres connsce
tinn {3 used in assembling tha probe naetle to the probe
inier, I8ak-rhork the traih At the samphng sits by plug-
ging the notzle and pulling & 380 mun Hg {15 in, Hg)
yarimtm.

NOTE.— A jower sactntm may be used, provided that
It i not axveeded during the teat.

If mn saheston stiing 1s used, do not connect the probe
to the traln doring the leak-check, Instesd, lsak-check
the train hy hirst plugging the inlet to the filkar holder
(eyclone, 1f applicahle; und pulling a 380 mm Hg (1530,
1f®) vacnum (see Nots immediately sbave). Then con-
nect the probe 16 the tran and leak-vheek at about 25
mm Hg (Lin. He) vaeuum: alternatively, the probe may
e lesk-che ked with the rest of the sampling train, 1n
ona Mep, At 0 mm e (15 in. Hg) vaconm, Leskage
rated 1D excres of 4 pereent of Lhe average sampling rate
ar NOOST m man W2 cdm), whichever |5 leas, are
unscreptable, .

The following 1eak-rheck instructions for the sampling
train descnbed 1n AT 1HETE and A 1T 1)-0581 may bs
balphil. Start the pump with bypass valve fuliy open
and coarse adjust valva campletely closed. Partially
onet the coarse ndjust valve and alnwly rinse the bypass
vulvs nntilthe desired vacimim isrea hed. Do not raverse
directinn of hypass valve, this will canse watar to back
up into the hiter holder, Lf the desired vaciivim s #x-
carded, etther ipak-check at this bigher vacintm or end
the lonk check ws shown helow and start aver.

When the lenk-chrik s completed, tirst slowly removs
the plug frarm the wilet 1o the prohe, tilier hulder, or
eycione (il apphieabier and ammeditely turn ofT e
eaeenm pump. This prevents the waterin the Impingers
from heing forred buclward inte the hiter holder wind}
sl gei frany being entrimed hackward inte the third
inpnger.

41.4.2 Lenk-Checks During RBample Han. 1L doring
the sampling run, & component (e.g., filter atsembly
or Impinger] rhRnge hecomes necesrary, n leak-check
shall be eondticted immediately before the change 18
made, The leak-check shall be done aecording to the

rocedure onthined in Section 4.1.4.1 above, except that

t shall be done at & vacunm equal to of greater than the
maxtmum watue recorded up toa that poant 1n tha test.
1 the 1raknge Tale 12 (o1 t6 ha no greatar than 4,00047
miimun {002 ¢fm) or 4 pereent of the average samplin
rote {(whichever in isas), the results are necesptahle, an
nacorreciinn will nasd tn he applied to the total volums
of dry gas metered: if, hnwever, 8 higher leskage rute
is abtained, the tectet thall sither record the tankage
rate wnd plan ta eorrect Lhe samiple volime as shawn i
Eertion 6.3 ol this method, or shall veid the fampling
mn.

linmediniely alter rompanent changes, lrak-thacks
are aptionad: if sieh leak-rhecks are dons, the procsdure
o1 lepead in Bectinn 4.1.4.1 abows shall he used. .

4.9.4.3 1'ost-test Lenk-Cherk. A leak-check 15 mahda-
tory 8t 1he ennciusinn of each sginpling man. The leak.
cheek shall ba done 1n areoriinens with tha procedires
outhined 1n 8scuinn 4.1.4.1, axeept that it shall ba conie
ducted 8t & vASUUM equal 10 or grenler than the mati-
mum value renched diting the sanpling run. 1f the
Irakage rate 1= fonnat 10 e no gesater 1han 0.00067 m3min
(.02 tim) or 4 pereent of 1he average samiphiug Tete
twlhichever ia losa), the results wre scecpable, snd no
correctinn need be applied to the total volume of dry gas
metered, [, however, & higher leakuge rate is obsined,
1he teater shall aither record the leakagn mio and ooTTAct
the sample volume an shown in Beetion 6.3 of Lhus method,
or shall void the sampling run.

41.5 Perticulsie 'Crain  Cperation, During  the
sampling run, fnaintain an iskinetic sampling reis
twithin 10 percent of true isokineti¢ unisag oLherwiss
apecilied by the Adminmirator} snd s tampemsiin
aronnd ths liier of 120:£14° C (248:£25° F), or such other
temperaturs a8 apeoifisd by an applicable subpar, of the
sandardas or approvad by the Administrator.

For each run, record Lthe dawa required on s data sheet
mich na the one shown in Figure 5-2. Basure Lo racord tha
initial dry gas meter raading. Record the dry gas metar
readings at the beginniig and end of each -mplinulbm
incrament, when chang, s in Sow fates are made, e
and after each leak chock, and when sampling is balteds
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Take othar readings required by Figure 5-2 at least ones
at sach sample puint during ssch time increment snd
ad-lionsl readirgm when signifcant changws () pefesat
wariation In velocity hesd readings) nacamitate addi-
uonal mdjustments 1o flow Mate. wvel and saro the

1eter. H the m isvel and aro may
drift dus 10 wibrations and temperature changes, make
perindec checks during the Lraverw, .

' RULES AND REGULATIONS

Clean the portholes prior to the tast rus e minimise
the channs &f sam: wd meterial. Te
-in , FEDOve M 3 that mba'ﬁ‘:
systams are dp ta tam .
and be are proparly positioned.
FPoaluion the norzie sl the traverss point with tbe Up
pointing directly Loto the gas stréam. adistaly start
the pump snd sdjust the faw Lo isokinstie senditions.
Nomographa sre avallable, which sid o the rapid adjust-

PLANT
LDCATIHON
DPERATOR,
DATE
RUN NO.
SAMPLE 20X NO.
METER BODX NO.
METER AHg

C FACTOR
PITOT TUBE COEFFICIENT, Ty

SCHEMATIC OF STACK CROSS SECTION

AMEIENT TEMPEAATURE
BAROMETRIC PRESSURE
ASSUMED MDISTURE, %
PRORE LENGTH, m {it)
"NOZZLE IDENTIFICATION NO.
AVERAGE CALIBRATED NOZILE DIAMETEN, cm (in) e
PROBE HEATER SETTING
LEAK RATE, m)/min.iclm) '
PRUBE LINER MATERIAL
STATIC PRESSURE, mm Hy (in. M)
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ment of the isokinetln sampling rets without stoamive

somputations. are or ws
whan the Typs B pitot mbe coaficient is 0. ., and
the stack gas squivelsat density (dry molesular welght)

s -ma‘i:o W24 APTD-0878 dotails the ure e
ing nomographa. 1f C, and ifs are outaids the

. above stated ranges da oot uss the nomographs uniees
approprists (sns Citatlon 7 in Bection 7) are taken
o compenssts lor the deviations.

FILTER NO.
PRESSURE )
DIFFERENTIAL J—
. ACROSS GAS SAMPLE TEMPERATURE TUur QAS
: stack | VELOCITY | ORIFICE AT DRY GAS METER LEAVING
samminG | vacuum | TemeeraTune|  HEaD METER GAS SAMPLE FILTER HOLDER| CONDENSER OR
TRAVERSE POINT | Time mm Hg (tgl 1arg), e Hy0 VOLUME INLET DUTLET . | TEMPERATURE, | LAST IMPINGER,
 NUMBER {91, min. fin. Hg) oC (%) |[mmiinit0] pin. Hao) wd (3} ci*n | *c*m *°C(°F) *C 1%
S
T07AL Avo. Ava.
AVERAGE Avg.

When the steck is under significant negalive praasurs
Meight of impinger stem ), take vare ta closs the coarss
adjuat valvs belfnra visarting tha probs into tha stack Lo
prevant waler from backing into the Blter holder, 1!
naceasary, the piimp may.be turned on with the coarss
adjtst vales closed.

When the praba ix in position, Linck off Lhe npanings
around ths probs snd porthole Lo prevent wnrspra-
sentative dilnuion of Lhe gas strwam.

Travaras Lhe stark cTovs-ascLion, as fequired by Methad
) or a8 specilied by the Administrator, being caralul not
to hump the probe nnitla into the stack walls when
sampling pear the walls or when remnving or inserting
tha probe throtigh the portholes; this minimizes ithe
chanee of eutracting depotited thatarinl,

During the tast run, maks pertodic sdjustments to

Keap Lho temperature aesund the Altar holder st the.

proper ievel; add mora ica and, if necs , salt to
msriinin & temperature nf leas than 20° C (18° F) st the
rondenacrsshea gel outlet.  Alsa, perindically check
the lewel and gora nf Lha manoneeter. .

{1 the piresuiats drop acrnss Lhe filter hecomes Loo high,
making isokinctie sampling difenlt to maintain, the
flter may ba replaced in the midst of & sample run, It
15 recnminended that another rompiets (ikter mr.mhlr
be 1sed rather than attempling ta changs the filter itsell.
Reines & new filter pasambly 18 1natalled, ronduct-a leak-
rhecll {sme Section 4.1.4.2). The tolsl particulals weight
shall melude the simmation of all filter aassinhiy catches,

A ungis train shall ba used for the entire sampls run
#Erepl 1N fasey where simultanesos sampling 18 requi
in two or more saparats ducta or st twoe or mora different
locstions within the sams duct, or, in cases whese squip-
mant failurs necossitates s change of traina. [n all other
situstions, the uss of twa of morn trains will be subject to
the approvsl of the Administrator,

Figure 5-2, Particulate lield data,

Noks that whan two or more trains are used, separste
snalyses of the front-hal! and (il applicable) Lmpinger
catches from sach train shall be parfarmed. unise idanil-
cal nozzle sives wers used on all trains, tn which case, Lhe
front-hail catches from the individusl trains may be
combined (a8 Mmay the impingsr catcbea ) and one anaiysiy
of front-hall oatch snd one anaiysis of impingar catch
may be performed. onnut with the Adminlstralor lor
detalls ronreming Lhe calculstion of rasidls whea two of
more Lrains wre sad.

At the end of the sampls run, turmn off the coarss adjnet
walve, ramova the prohe and nozels from the stack, Lurn
off ths putnp, rei:ord tha final dey gas meter-reading. nnd
condnet & post-test leakirheck, aa outlined In Section
4.1.4.3. Aiwo, leakcherk the pitot lincs a8 desetibed In
Method 2, section 3.1; the lines myst pass this leak-check,
in ordar to validats the velority head data.

4.1.6 Caleulstion of Percent lsokinstic. Caleulats
pereart isokinatic (sre Calentationy, Bection f) to deter-
mirs whetber tha run was walid ar snother test nin
shonir he mada. 17 thers was difficulty in maintaining
IsokinsLic rates dus Lo sonres condihions, consalt with
the Administrator for possible variance an the isokinetic
rafea

4.0 Sample Recowery. Proper cleanup  procedure
heglng a3 sonn 88 Lhe probe i3 removed [rom the Stack at
the end of the sampling perind. Allnw the prabe Lo eonl.

When the probe can be safely hundled, wips off ail
external paviiculate matier near the tip of the probe
notrhe and place & cnI[; nrer [ 1o prevent lasing or gaining
particulate matier, o not cap oft the probe tip tightly
while Lhe sampling traln is cooling down as this would
creatn a vacuum in the filter holder, thus drawing water
[rom the impingery into the fiitar holder,

Hefora moving the sampls 1rain 10 ths cleanup site,
trmove the probe from the sample teain, wipe off the

silicons grease, and cap the anen cullet of the probe. Ba
¢careful nnt 1o loss any condansata that mlrhl. be presant,
Wipe off the allicons grease from the filter inlet whate the
proba was [astened and cap it. Remowe thes umbilical
cord from the imst impinger snd cap the impinger. I &
flaxible line 16 used betwsen ths Arst impinger or con-
denser and the fitar holder, disconnect the line st the
fiitsr bholder and et any condensed water or liquid
drain into the 1mpingers of condenser. After wiping off
the filicnne gresss, cap off the filter holder ocutlet and
impingee inlat. Either ground-giass stoppers, plastio
£A(13, OF Wrum caps msey be used to close thess o!nninn.

Transfer the probe and fiter-impinger assembly to ths
cleanup ares. This area should be clean and protecled
from the wind so that the chanees of contaminating or
losing the sample will he minimized.

Save s portion of the scetone used for cleanup as &
hlank. Talte 200 ml of this ncetone direotly from the waah
ntottle belng used and piace it in & glasy sample contai nee
labried “'scotons blank.”"

Lnspect 1ha traln prior to and during disassembiy and
;uﬂl any sbnormal conditions. Treat Lhe samples as

ollnws;

Container No, [. Carefully removs the flter from ths
filter holder and place it in its identified petr dish con.
taner. Use & r of 1weerzers snd/or clean dliposable
surgical gloves 10 hendla the ftiter, [ it Is neceasary 1o
told tha {lter, do 8o such that the particulate cake i3
Lnside the fold. Carefvlly transfer to the petri dish sny
particulsie matier endjor Alter fibers which adhers to
the fliter holder gasket, by u:lna s dry nylon Dristle
brush and/or & sharp-edged biade. Hel the contalner.

Coniainer No. 5. Taking care to sas that dum oo the
outside of the probe or other exterior urtaces does oot
get Into the sample, quantitatively recover partioulats
matier or any cofidensats [rom the probe noesls, probe
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Niing. probe liner, and frani half of tha Nitat bolder by
warhing thase oomponants with scstans and placing the
wash (0 u glese comtaincy, Distillsd water be cemd
instead of acetane wheo spproved by the &

snd shell be twd when specifiad by the Administraor;
I thase conmn, mve o watar Liknk and follow the Admin-
itralar’s directions on soalyns. Perform ths scstons
rinses as fotlows:

Carefillly remove the prolse notele anid clean the inside
murtuce by fusing with necinoe from s wash hottls and
brushiog with & nylon heestbe hrush, [irush untdl tha
acelowe dose shnws no gisihile particls, sfter wlilch
praka g (sl rinse of the inside suclaee w10h arernne,

Hegh madd e the inside parts of the Kwagelok
Alliue with Scesole 30 & Minbed way unti! no visthie
parttilea reminin,

Hites Lha probe liner with aeerane by tihing and
roranae The probe while squisteig nevtons Bie 3RS ipper
end ma thar all Jnde surinees wiil e wetted with nee-
tone Lot the awetone drun lron the lower e jnta the
mmiple cantainer A funnrel teiaae ar polveshylenr) ning
Lue used o gnd o trwnshereiog gund washes Lo Lhe eob-
tainer. Follow 1he acrtane rinse with a prabe Lash.
Hedd thie probe on an anelined posiiam, sOuirs acelone
pntn the apper end ax fhe probe benshis et paehed
wilth a twisting aching theanet e prodes hold 2 sample
eattiner underneath the lower vl of the probe, nod
eubch gty acciume amd o parin ndale matter which s
heushed feoen (e probe oo the broshe through The
probwe Thrve thebes we fofe widsl s vikibie parieabste
Tttt s carted nat wlily (he cwetone or pabil e
TemmAbs i the pralws Lner on sisnad ispecing, With
LIFTTE LT, uf bk T bl prebees, i e Lrush
through < Alneye peescbdesd eueier At el s
tmes siace guactal prols e wineh
PAN e BT cdn beocnie el Vi biench
with mestane, goad oty o Iy coblent tho s washinges
in the llilnjlll' contatner  Alboc the Drtisbing, uoihe o
Lol meetone Anse ol the probe s deses o] aonee,

1t 13 recommended that twn peopte he need 10 clean
tha probe 1o Manimite wmpie intses Actwesn sampling
nins, Eaep brushes clean and protacied Irnm cotukaming-
uon

After snwiring that sl jointe have bren wiped clean
of wlirana grease vloan the nsade of the front hsif of Lha
#itar holder hy rabhing the sur{mess with & nybon bristle
brish and finsimg Wb meetune e sach SHTIRCS
thres timee of more I nearded to remnee ¥i5ibhle DArticn-
Iate Make & hinnt Finse of the brush sd hiter halder.
Carefitlly rinze nit the glass cvelone aizo nf apptiabie),
Adter all acetone waAShINEs Al pPArticuiale MATTET hava
bean eotlected n the sample cont@ber, Gghten the i
o the taniple containct sa thal A-etane will not feak
ont whep it I ehuppet to the labaratory. Mask the
Reight of the Nd Ievel o detrmnme whether or not
leakage occurted dieing trancpoart  Label the coutatmer
Lo cleArly ety s ooanntents

Condainer An T Naote the color af the mdicating siien
el ta deternne ihit bas heet e pletely spent and eake
& nolation of ifs candition Trure fier the alics gel fron
the fourth Inipinger (o its afgnal contacoer aoal seat
A funoel pay make it easier 1o pout the siliewgel walhont
spilling A m:bher polieman ay he tsed s & md n
remoring the silies pel from the ampinger [t 95 nnt
Becassary to reinn¥e the sinsll amonnt of deest partieles
that may adhere ta the impinger wall and are diTenlt
to remove EBinea the gan in weight 15 to he vaed for
moistitre caleulations, do not nse auy water or othee
liguida (o tratisfer Ve <sliva gel 118 halghee 1x avaiiabie
tn the fleld, follaw the procedure for conteiier No. 3
b Rerlion 4 3

tmpinger Warer Treal the cnqonger A Dillows, Aaka
s natatioh of Ry colur o Himym the gk eateh Moasure
the hipund wlhis b on U 1e-1 thres iopungars to wathin
= { ml hy using s gradusted cyunder ar by weighing 1t
tn within (L% g by uang a balsnce tif ane s arsiinhle).
Hacord the yoliune or weight of liging present. This
1nformation is required 1o enlvuiate the moisture conitent
of the eflusnt gas.

Discard the liguid after measuring and recoeding 1ha
volume ar weight, uniess ansalysis of the impinger catch
i recuired (see Note, Bertion 2.1 7).

1l & different type of candenser it nsed, mreasure tha
smaunt of matrture condensed esther volumetrioaily or
gravimetricaily

Whenever posaihls, rontainers shanld be shipped tn
meh & wa¥ that they rematn upnght at all timee,

43 Analysis. Record the dsta requured on s shest
mich a8 the ane thawn 1n Figure ~1 Handle each sampio
rontainer as lollows:

Contatner No 1. Leave the contents in the shipping
rontainet or transfer ihe Alte? and any loose partuniiste
from the sanple container to s tared ginas weighing dish.
Dericeate for 24 hourt in & demecator containing snhy-
drous calcium milfsts. Weigh to & constant weight and
report the remiits to the nearest 0.1 mg. For purponss of
this Bection, 43, the tarm “‘constant weighi’” means &
diference of no mare than 0.% mg or 1 perrent of otal
weight less tare weight, witchever i greater, betwesn
two consacutive wetghings, with no isss than 4 houry of
dasiceation Lime between weighinga.

BUHES AND REGULATIONS
Pant -
Date
Run No.
Filter No.

Amount liquid lost during transport

Acetone blank valume, mi

Acetone wash volume, m!

Acetane blank concentration, mg/mg {equation 54)

Acetone wash blank, mg {equation 5-5)

WEIGHT OF PARTICULATE COLLECTED,

CONTAINER mg
NUMBER

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN

Less acetone blank
Weight of particulate matter

VOLUME OF LIQUID
WATER COLLECTED

IMPINGER SILICA GEL
VOLUME, WEIGHT,
ml. -}

FINAL
INITIAL

LIQUID COLLECTED

TOTAL VOLUME COLLECTED g ml

* CONVERT WEIGHT OF WATER TG VOLUME BY DIVIDING TOTAL WEIGHT
INCREASE BY DENSITY OF WATER (19/ml}-

INCREASE, g

= VOLUME WATER, mi
19/ml

Figure 5-3. Analytical daa.
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Alternatively, the sample may hs ovan dried at 105° C
{ZN" F) for 2 1o 3 hours, cooled {n the demccator, and
weighed Lo & consant waight, unles otherwise specifing
by the Admirisirstor. The Lester may slan opt to oven
dry the aampis at 164 ° C (220 F) (or 2%0 3 boure, weigh
the sampia, and use thes weight 83 s Aingl waight.

Containsr No_ . Note the levei of iquid in the contalner
and confirm on the analyals shrel whether or not leakngs
occurred during tranaport. LI & noticsshie amount of
Inakags bAs orcurred, either #nid ths sampls or use
mathods, subjact tn the spprnval of tha Adrrinisieator,
Lo corract the finel reariits. Measurs the hautd an Lhis
container ¢lther volinstrically Lo 1 mi or grravi.
rntrically to +0.5 g. Transter the contents (o & tared
2%-mi heaker and svaporots to dryness al sminent
tempearaturs and peessure  Dasicests for 24 haurs snd
walRh o a eonatant weight, Heport Lhe resulta to the
Dearest 0.1 mg.

Container No. 3. Waigh thn apant sihico gel (ot dilira gal
plus impinger) to the nearest 5 g using & Lalanes. This
step may bs ronducted in the fi-ld.

“‘Aceinne Riank {antarmner. Messurs scelona In this
cONtAInAr  sithar wolinelrically or  gravimetrically.
Transier the scetons Lo & tarsd 250-mi baaker and svap-
Oorats Lo drynesa at ambianl tamperaturs and preasurs.
Dragicente lor 24 hours snd welgh to & contsant weight.
R;Pon the ravults 1o the naarest 0.1 mg.

NTE.—AL Lha option of the tester, tha rontants of
Container No. 2 a3 wall as the scetone Blank contaunst
may ha avaparaled 4t loMprreturay higher than ambis
ent. If s¥aporation i3 dnne 81 an slerated Lomperatune,
the tamperatiure muat ha helow Lthe holling pomt of the
solvent; aise, Lo prevanl “humping.’” the avaporation
procass must ha ciosaly suparvised, and thae contants of
the hasker miat be awirlad accauonaily to maintain an
S¥aN LAMNeratire. Liss aLiramea cara B3 acrtone s ighly
flammabls and has & low {lash poing,

8. Calibration

Mauintain & lnharatory ing of all ralibrutlnna,

5.1 Prohe Norzle. Probs norzles shsil he ealibrated
hefors their Inltinl 1ae in the firid, Using & mscrometer,
messure Lthe wnside digineter of Lthe nozele to the nearest

RUBBER
AUBBER STOPPER
TUBING
L g
CLOSED
BLOW INTO TUBING :
UNTIL MANOMETER
READS 5 TO 7 INCHES
WATER COLUMN ORIFICE
MANOMETER

RULES AND REGULATIONS

0.025 mm (0.001 In. ). Msks thres seaparsta measurements
using different diametsrs eash time, and obtain the avee.
ags of the Messuremants. Ths differenos batwesn the bigh
wnd low numhers shall not excesd 0.1 mm (0.004 in.).
When nossles b nloked, dented, or corroded, they
shall be reshaped, sh ned. snd recallbrated before
uss. Each notile shall permanently and uniquely
identified.

5.2 Pitot 'Tuhs. Tha Type B pitot tuhe asssmhbiy shall
be calibrated sarrording to ihs procedurs outlined in
Baction 4 nf Method 2.

5.3 Mataring Hyatam. Nefore ity initial uas (n the Aald,
the mewering *yetemn sholl be calinrated accnrding to tha
proenditre nttltnad In A PT D 4004, Instead of physically
sdjusting the (dry gas moetar dial rasdings to correapond
Lo Lho wat Lest mater eanchings, ealib:ration factors may he
used to mathamatirsll ¥ correct the gas matar dinl rradings
to the proper valies. Bafnre calibrating the metaring sys-
tam, it 1% suggesied thal s leak-cherk hs conductod,
Fot metering systema having diaphtagm pumpa, tha
normal Isakcheck procedure witl not deteet leskages
within thes pum or thesa casna Lhe loHawing 1eak-
check procednre i3 suggestod: maks & IN-minute calibre.
tlon run et 0.00057 m ¥min (0. 02 cim); st Lthe end of the
run, take the differencs of Lhe massurad wal tesl metar
and dry gas mater volurnes; divids the difference by 10,
to get tha leak tate. The laak rate should not axceed
Q.07 m $oun (0.02 efm).

After sach field use, the calibration nf tha metaring
system shall ba chacked by patforming thras callhratinn
runy al 8 single, sntermadinte oridics satiing (hased on
the previons Aeld test), with the vacuum sst st Lhe
marlmum vaius resehed during the test seriss. To
sidjust tha erenum, insert & vilve hatwean the wat test
metar and tha inlet of tha metering systerm, Calcuists
the avarage value of Lhe caithration factor. I tha cahibre-
tion has changed hy mnre than 5 pereant, recalibrata
the melar nesr (hs full range of orifice seLlinga, a8 out-
iined in APT-00THy

Alternative procedured. sg. atng the artfice meter
cottimeniy, may be wsed, snbject to Lthe approval of the
Administrator

ORIFICE

VENT

gl

&1 Nomenclaturs

Ay o wCrosssac: 1nnnl aren nf nozels m? N3,

B =Water vajor 10 the N SLEoRIn, pTo(Mtian
by wniums.

C. = Acatone blank rmidus concantrations, mg/g.

[ = onoenimtiun of particulats mattar in stac

xax, dry basls, sorrectsd to standard condi-
Lions, g/dsrm (x/dacl).
I = Parcant of 1ankinatic sampling.
= Marimum scerptable leakage rata for either &
pratesy leak chrok or for & leak cheok follow-
ing & compensnt change, squal to 0.00087
m¥min (0.02 cfm) or 4 percent of the sverage
sampling rate, whichaver (s lexs.

I =Individual leakags rale oheerved duﬁn, the
laak check conducted prior to the i
componsnt change (i=1, 1, 1....m),
ndmin tefm?.

Ly = lankage rals ohserved during Lhe poat-test
leak theck, ¥ mia (elm).

[N = Total amount of particulate mattsr collected,
mg.

My =Molecular weight of water. 180 g/g-mols
(18.0 IbAb-mois).

. = Masg of resicdue of acetione aftsr svaporation,

R.
sar = Harometric preasurs st the sampling site,
mm Hg (0. Hy).
P, = Abaoltite stack gas prassurs, mm Hg (in. ).
witandard absolute preasurs, 780 mm Hg
(20.92 0. Hp). .

BY-PASS VALVE

ja=srs@) =es @) =izl
‘ 3 MAIN VALVE

N
_’..

41781

Nore.—17tha dry ges mater cosfficient valuss obtained
befora sni after & tast series differ by more than 5 pareent,
tha tost series susll sirber be volded, or salculations for
the Lest seriea shall be od using whichever metar
sosffivient valus (1.s,, Defore or after) gives the lower
valus of total sample volume,

54 Probe Yester Callbration, The probs heating
-vatam shall he caltbrated bafors Its Initial use in the
Hold socording Lo tha provedurs outlined in A PT D-0a76.
Probes tonstructed according o APT D-0581 nerd not
b calthratad if the calihration curves in APTD-0578
are used. ' )

55 Temperature (isugen. Uss the procedure o
Sactinn 4.3 of Mithnid 2 to callbruls In-AStack tamparaturs
asugee. Dad tharmometers, such ke are 1sed lor the dry
gy meisr wnd condsnser otllet, shall he calibrated
againit mercnry-in-g thermometsra.

54 Leak Cheek of Metering System Shown tn Figure
5-1. That partion of the sampiing train trom the pump
to the orHes meter shonld he leak checkad priof to initial
usa and alter #ach shipment, Laakage siter the pump will
resull in less volume being reeorded then i3 ectually
sampled. The loilowing procedures (n suggested (see
Fwgure 5-4}: Closa [ths main vaive on the meter box.
Insert n onshais rubber stopper with rubber tubing
atlachad into the orifics sxhaust pipa. Disconneet and
¥eni Lha low md# of the orifice manometar. Closs off the
low alde ortfice tap. Pressurize the systam to 15 o 18 ca
(5 1o 7 in.) water column by blowing into the rubber
wubing. Pinch off tha tuhing and observe ths manomeior
for one minuls. A Jose of prassure on the manometer
Indicates & taak in the meter box; leaky, il present, must
be earrociad,

57 Barometer. Calibrate agsinst & mercury barom-
oler.

&. Caleulations

Carry out calculations, retaining st least ons exirs
deeimal figure bayond that of the seguired dats. Round
off Agures after the final calculstinn. Other lorms of Lhe
squations may be used as long a3 they give equivalent
resulls, * .

VACUUM .
GAUGE

- CLOSED : .

AIR-TIGHT
PUNMP

Figure 5-4. Leak check of meter box,

R =Tdsal gay ronstant, N2 mm Heg-md/*Kg-
mole (21,85 in. Hg-HY° R-lb-mole).

Ta = A hsoluts mvarage dry Lu metar LamnDarature
{see Flgurs 5-13, *K (“H).

T. ~= Ahsoluts svetuge 1tack gan teropsraturs (ses
Figure 8-2),*X {("R)

Tuaa =Fftandard absoluts lemperaturs, 293* K
(528° R).

Ve =Yolume of acatone blank, ml.

Ve =Valumea of acatnne used in wash, ml.

-
;. ="Total volume of Liqid collacted In impingers
and asllics gsl {(sse Figure 5-3), ml,
Va=Volums of gas sampis aa measured by dry gas
meter, dem (def)

Vaive)=Votums of gas sampls measmired by the dry
Ea8 roster, corrac Lo standard conditions,
dscm (deef).

Varnar=Volume of water vapor in the gas ssmple,
corracted to standard conditions, scm %

V.=Atack g velocity, caleuiated by M 3,
Equation 3-0, using dawa obtained from
Msathod 6§, m/see ([ ).

W,=Wsight of residus in soatons wash, myg.

Y =Diry gas motar calibration factor,

Al{= Average praasiire differnntial across the oriftes
meater (ses Figure 5-3), mun HQ (in. HyO ).

#e=Dloraity of acetons, mg/ml (ses label oo
bottis}

-.-'Eﬁuy of water, 0.0082 g/ml {0.002M01

/mi).
¢="Total sampling time, min.

¢; - Ssmpling tima Intarval, from the beginning
of & run until the Arst component change,

min.

0. ~Bampling time Interval, helween two nic-
casmi¥s component changss, beginning with
the Intarval batwesn the firat and second

changes, min.
#,=Bampling time.interval, from the Anal (n's)
componsnt changs untl the end of the
sampling run, min.
13 A= Bpacific gravity of mercury.
60 = fec/min.
. !{D-Con;:l;mn to psreent.
. vorage 54 metar tampersturs and average
orifice drop. Ses duta shest ¢ Figure 3-2).
8.3 Dry Gas Volums. the mmpls volims
by the dry gas meter to stan conditions
(0° C, 760 me Hg or &8° F, 2002 in. Hp) by using
Iqunftm &1, H
A
P
AREY

AT
.V ) — ’-n e
o=} }(T")L P
P+ (aH/136)
T-
Equation 5-1

= Kjv-y
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where: .
w0 308 "K/mm Hg lor metric onita
e * Rin, Hg for Englisn aniws

Nm.—Mhlmhuﬂu'ﬂMum-

rate obssrved during any of the mandeiory
m:m (Ii...nuput-un I-:k clur.l'uht H

s,
(8} Cems I. Na enmponeni ehanges made
smpling run. To this case, replsce Vain Equation 1
with Lhe rEpression;

Va—(L,--L.)8]
M) Case II. One or mare componsnt changm mads

during ths mmpling nin. In thia rase, replace Vo 1
Equstion &1 by ths espressinn,

[V_-— (L~ L8

n
— 3 (L L8, (L~ La)g,

=2

|

and subaiitute ondy for thowe lealiage rotea (L, or I,)
which excesd i..

4.4 Volume of water vapor.
Equauon 5 2

- RT,. -
Vawn=Vir (52) () = o0
wh

e
M= 0O m¥mi for meiric nmits
- 04707 Y for Fonghish thats,
4.5 Molsture Content.

If., = -_"’" tand)

[ LA

 ARTTSPITITN A |

Mors.—1In
two

B o shall b conmidurwd onrrect. The procedurs lov detar-
mining the molsurs sontant based upon ssumption of
mturated sonditions is xivan 1n the Nota of Bection 1.2
of Method 4 For the piumaoses of this method, the sverags
stack gaa tsmperatirs (rom Finue 52 may be oeed to
make thia detarmination, prowidad that the securaey of
the INatack amperaturs sensor 18 + 1° C (2* F).
t 8 Arewons Bisek Conceninstion,

m
[ .—2
* Vs,
Fnation 54
(7 Acchun Wl BHaut

We=CoVai pa
FEquation 5-%
8% Total Partiriiste Waight. Determins the total
leylats cateh fram the sum of the weights obtained
m entalners | snd 2 lesa Lhe scetaone binnk (ses Figure
F-3). NoTE — Refer 1o Bartinn 4.1 .4 to sagist In calculation
of remuilts tn¥ol¥ing two or mors fliter assemhlios or two
or mnre sampling traina.
69 Particulats Concentration.

€, (0.001 gimg) (ma/ Vo)

Equs-r,ion 5-4
£10 Conversion Factors:

;2 BT KW+ (Va/Ta) (P, AH1360)

T60ay, £, A,

where,
Ky=00m3'4 mm g —nmtrml--*K Inr metrie anits,
-0 002000 1n. Mg —It¥mi—"R for Eagiish uniia
6.11.2 Calculation From Intermediaie Values.

TVt Dy 100

Tl a0 ALPBUNL L,

K TV ey
PV, AL B

Frauntinn » R
where: .
XK=4.330 for metrie uuts
= 0,00450 for Enﬁuﬂ; anits.

0.13 Acospiable Hesulta. 1l 90 parcent < [ <110 par-
eant, ths resulta ars scceptabls. 1i the results are low 1n
eompanmon to the sandard and f is beyond the accept-
sahie ranges, or, 1f / 18 iass than 80 percent, the Adminia
trator may opt to arcept the rasuits. Use Citation 4 to
makejudgments. SLherwise, reject the reanlis and repast
the test.
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f 11 Isokinatia Variation.

8.1k Calculation From Rew Duta
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Mition rme-Dypsrpuisenies of S0rcr Dioxine
Fostisvnins Frod BTATHONARY HOLROES

1 Iminciple and Applicabduyg

1.1 Prociple. A gas ssmple 19 estraciad frem tha
sampliog oot in the sack., The mulfaric scid mist
uncluding sufur trionde! and the suifor dioxide are
separsted. The sullur diozide fracticn 5 measursd by
ihe panuun-thorin Wtration methed.

1.2 Appheability, This method is applicable for the
deLecminalion of sulfur dinside emisions from staLionary
soureas. ‘The minimum tetacuabls limit of Lha method
tina tiean Jetarmansd te be 3 4 milligrams (me) of BOymé
(2 12X Y IBML Y, Although no upper Hmit has bean
mstaliished, tedla have phown tliai concenirstlons
byt &S BU,UN mgmt of Bily can Do collected officiently
In two mudgat yiptogem, eech contalping 15 millilitars
of 3 parcant hydrogen perotids, st & raws of 1.0 Ipm for
20 minutas, Beasd an theorsties) calcyulations, the apper
eoncentmlion hmiy In & Arhler smople u shout 93,300
mg/mh.

Praaible intarfersnin are free amrmonls, water-soluble
aauons, sad finoridesa, The eations fivoridel e
ramoved by glass wool filtrmand st uoprowuol babbler,
and henes do not sffact the H0) analyeis. When samples
sre Delng iaNen from & gas sir~am with high contsotrs-
tions of wary fine metallic fumes (mueh a3 in inleta to
eontrnl devicen), & high-eificiency glass Dber filtar mus
be nsed in pimes of the glass wool plug (1.4, the ons im
the probe) o rernnvs the eation interfarenta.

Free aumimonis interferss by rescting with AOs to farm

jculnte sulfite and by reacung with the Indiester;
I fres anmMonis I8 present (this san be determiond by
knowiedge of the process and noticing white partionlisie
matter tn tha probe and isopropanal bubbler), altarne
ttre methods, mibject to tha sppfevﬂ of the A
wr, U.B. Environmental Pretsction Agency, =
required

2 Apparaiwe
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|Egi(3 . : APPENDIX F
COMCICHES, ne.

CALIBRATION INFORMATION

NOZZLES

Each new set of nozzles purchased by Pace 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 Pace whether separate or attached to a sampling
probe were made by Pace personnel. Prior to being put into field use,
they are calibrated. In general, if a type "S" pitot tube is
constructed properly, and not positioned tood 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
Pace pitot tubes are made to have a Cp of 0.84. If a pitot tube does
not initizlly have a Cp of ¢.84, it is altered until a reading of 0.84
iz obtained. Pitot tubes are checked before each source test and
receive a complete calibration onca a year. ’

DRY GAS METER AND ORIFICE METER

Complete meter box calibraticns are vperformed annually. One peint
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, pyremeter and thermocouple purchased or
manufactured by Pace is checked and calibrated before being put into
field use. After each source test ‘each temperature sensing device used
on the t=st receives a one pOlnt calibration check according to U.3. 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 protocel that pl:ce
of equipment is either repaired or replaced.

LABORATORY EGQUIFMENT
Pace has a written quality assurance document that covers calibration
and maintenance of laboratory equipment. This includes 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. A
. copy of our quality 'assurance document may be obtained by written
request. :
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Plant Tpauduomin INt - Spneee e NO  Calibrated by JAB

METHOD 5 PRETEST - POSTEST CALIBRATION CHFCXS

Meter box number ‘' 3249 Date 1L-27-%9 / o /es/9e
Dry Gas Meter

Pretest meter calibration factor, Y = {.©® (within % 2%)
Postest meter calibration factor, Y= _/forz (within % 57 of pretest)
Recalibration required? Circle one: yes or@p If yesnew Y= —
Lower cal. factor, Y = - for calculations (pretest or postest)

- Drv Gas Meter Thermometers

Was a pretest temperature correction used? Circle one: yes orho If yes
temperature correction _— (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 orcfioy

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 or moy If yes

temperature correction _—  °F (within *1.57 in °R over range)
Average stack temperature of compliance test, _ Lp4 ¢7 °R
Temperature of ref. thermometer for recalibration #1 4,5~ #2 sos °R
(within % 107 of the average stack temperature)
Temperature of stack thermometer for recalibration #1 S0/ #2 _4£o35 °R
Diff. between ref. and stack thermometer temps, £l ¢ #2 - °R
Do the ref. and stack values agree within *1,5%? Circle one'r no
If yes, no correction is necessary for calculations
1f 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: yE3 or no

Postest comparison? p go! in, Hg (#0.1 in. Hg) Recalibration required?
Circle one: yes 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 3¢+ 29.04¢
Field 3R 345" 212G 100
Difference -9o/ O, o
Nozzle

Was the nozzle calibrated to the nearest .00l in.? Circle one: ¥& or no
Nozzle #1: 0. 252 0 152 0,25/ po,2151 _D. 1¢32 1 Average ©.15%
Nozzle #2: . 363 0 352 254 p 263 0 243 : Average 2. 155
Nozzle #3: D 241 0,249 o 35 0249 J- 357 : Average 2. 240

Impinger Thermometer
Was a pretest temperature correction used? Circle one: yes or @ If yes
temperature correction (within 25.4°F over range)
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Client Iﬂd&%m-‘u Twe

PRETEST - POSTEST THERMOMETER CALTBRATION

Sprutd Pwg AL Date

[2~27-84%

+ o//of:’/‘fc

Location JusT (o[/cclvn.. S K Ref. Thermometer _%¢~
Pretest Postest

Thermometer || Temp., °F Ref. Temp., °F Temp., °F Ref. Temp., °F
DGM # /349 1272 72 2[5 7
DGM # fape || 7214 72 72 4 1L
DGM # — — — _ -
pGM # — —_ — — ]
Impinger #1 vl 772 11 <
Impinger #2 2.2 P2 7L 7
Impinger #3 72 y TL Iv [1
Impinger '#4_ 72 Z 7L v i
Impinger #5 72z 7T 7 7L It
WB # ) ¢ 2 1%/ k> 72 [+ x> |
DB # [ 4= ] 1/ 50 72 71/4, 72
Box #1 72 7% 2 | 71
Box #2 P 2% 7/ 72
Box #3 i 72 _ 71 72
Box #4 7t 72 7 72
Box #5 72 7L 72 7t
Box #6 72 > I -z
WB Omega 873 7L 7L 7L 95
DB Omega 873 72 77 71 i
WB Omega # | 74 I —L ey
DB Omega # | wii 1 22 7y
Probe b ' #1 71 71 72 22
Probe f ' #2 12 74, s 7
Probe 4 ' #1 -2 72 p— 7L
Probe &' #2 70 71 12 22 E




I_ Elgorctories.m
RAC STARKSAMPLR CALIBRATION SHEET

Meter Box Serial Number: 1348 Barometric Pressure {Pn}: 29.054

Leak Check @ 6.2 in. H=0: CK Date: 10-02-89 Calibrated by: JAB

Pump: OK Pump 0il: OK Clean Guick Connects: OK

Manometers: oK Dry Test Meter: QK Thermometars: QK

Lights: OK Electrical Check: OK  Variac: OK

Vacuua Gauge: 0K Leak Check @ 27" Hg.: ¢0.001 CFM

Man. Orifice  CF, CFa Twe ITa 0T Ta avw. Time t
0.5 5 £§.23 70.0 101.0 87.5 94,25 12.36
1.0 S 5.33 70.90 114.5 96.5 105.50 9.00
1.5 10 10.77 70.0 120.0 100.0 110.00 15.91
2.0 1Q 10.77 70.0 122.3 .102.0 112.00 . 13,10
3.0 10 10.80 70.0 126.5 104.5 115.50 - 10.86°
4.0 10 10.80 70.8 128.0 106.0 117.00 9.50

Calculate Y and .Hg 23 follcous:

(. P 4680 0.0317 B (Tesied)t 2
Y- o Moo * 80 00 Hy = { ) =181
(Tg (Po + ~H/13.6)(Ta + 460) .+ Pu (Ta + 460) P

Tolerances: ¥=0.90 - 1.00 - 1107 4/ 0.02f oMo = 1.6 - 136 - 2.1 ey 4/- 0.15 in.

CALIBRATION CALCULATIONS PUMP AND ORIFICE METER
Manometer Delta H 0.5 in. K0
51 29.054 { 94.25 + 460) 0.015a% {70.0 + 460) 12.36 =

Y= =2 0.998 Hy-= { ]} =154
5.23 {29.054 » 0.0368)(70.0 + 460) 29.054 { 94.25 + 460) 5

Manometer Deita § 1.0 in. K0

5129.054 (105.50 + 4&0) 0.6317¢ {70.0 + &0} 9.00 =

T-=. =0.998 -l = ( ) = 1729
5.33 (29.054 + 0.0737)(70.0 + 460} 29.054 {105.50 + 460) 5

dancaeter Dalta 4 1.5 L. Hg

X000 0.04755 (0.0 + 460) 15.91 2 ”
T 0T (50,05 0. 5031 (70,0 + &0y T e T 3TRER TTII6 60 S 4g0) 0 =1
Manometer Delta 2.0 in. B0
10 ¥ 29.094 (112.00 + 460} 0.06340 [70.0 + 450) 13.10 2
Y- = 0.995 .H, < ( ) =188
10.77 (29.056 + 0.1471)(70.0 + 460) 25,05 {112.00 + 460) m
¥anceeter Deita H 3.0 in. K0
10 x 29.056 ({115.50 + 460) 0.09510 (70.0 + 460) 10.86 =
- S 0.99 g, - ( | = 1.855
10.30 (29.054 + 0.2206)(70.0 + 460 29,056 (115.50 + 430) m
Manometer Delta H 4.0 in. B
10 x 29.054 (117.00 + 460) 0.12630 (70.5 + 40) 9.50 =
2 ' = 0.7 He = ( b= 1,906
10.80 {29,054 + 0.2041)(70.5 + 460) 29,05 (117.00 + 40) 10
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TYPE S PITOT TUBE INSPECTION DATA FORM

Specifications:

1.) Pitot tube assembly must be level.

F TR ]

.} a ¢10®* and B <¢5"

Date: 07-24-89
Calibrator: WGB

A sin @& (¢0.03125)

.} If pitot tube is damaged explain under comments section.
Jz=AsinT {<0.125) and w =

I.D. 01' 02. Bl. Bz' T" 8° A, in 2, in. w, in. P4, in. Pg, in. D¢, in.
36''-1 1.0 1.5 1.0 1.5 2.00.5 0.730 0.025 0.00640 0.365 0.365 0.376
36''-2 2.0 2.0 2.0 1.5 0.00.5 1.152 0.000 0.01005 0.576 0.576 .0.376
40''-1 1.0 0.0 1.0 0.0 0.50.5 1.112 0.01¢ 0.00970 0.556 0.556 0.385
54''-1 1.0 ¢.5 0.5 1.0 1.01.5 0.960 0.017 0.02513 0.480 0.480 0.385
66''-1 1.0 0.0 3.0 2.0 0.51.5 1.042 0.009 0.02728 0.521 0.521 - 0.375
9%''-1 0.0 2.0 2.0 1.5 2.01.5 0.902 0.032 0.02361 0.451 0.451 ¢.380

3'-1 0.0 0.0 0.0 0.0 0.01.0 1.057 0.000 0.01845 Q.528 0.529 - 0.37%
3' -2 0.5 0.5 0.0 0.5 0.50.0 1.044 0.009 0.00000 0.522 0.522 0.375
3'-3 0.5 0.5 1.0 0.5 0.51.0 1.044 0.009 (.01822 0.522 0.522 0.378
4" -1 0.5 9,5 0.5 2.0 0,51.0 0.950 ©.008 0.01658 0.475 0.475 0.378
4' -2 0.0 0.5 0.0 1.5 1.0 0.5 0.889 0.016 0.00776 0.444 0.445 0.376
4' ~3 35 2.5 1.0 1.5 0.51.5 0.875 0.008 0.02290 0.437 0.438 0.376
4' - 4 0.5 3.5 2.5 1.5 0.51.0 0.837 0.007 0.01461 0.419 0.418 0.375
4' -5 0.5 1.0 1.5 0.0 ¢.01.5 0.861 0.000 0.02254 0.431 0.430 0.374
4" -6 0.5 0.0 0.5 0.5 1.01.5 0.947 0.017 0.02479 0.474 0.473 0.379
5'-1 1.0 1.0 1.0 2.0 2.00.5 1.044 0.036 0.00911 0.522 0.522 0.373
5'-2 05 1.0 1.0 ‘1.5 0.590.5 1.046 0.009 0.00913 0.523 0.523 0.373
5'-3 0.5 1.0 0.5 0.5 0.51.5 1.045 0.009 0.02736 0,523 0.522 0.376
5' -4 30 0.5 0.0 0.5 2.51.0 1.027 0.045 0.01792 90.513 0.514 0.376
6' -1 0.0 1.0 0.0 0.5 1.01.0 0.993 0.017 0.01745 0.496 0.497 0.376
€' -2 0.5 0.0 0.0 0.5 2.01.0 1.008 0.035 0.01759 0.504 0.504 0.376
6' -3 0.5 0.5 1.5 0.5 1.,01.5 1.004 0.018 0.02628 0.502 0.502 0.377
6' -4 1.0 0.5 1.0 0.0 2.01.0 1.000 0.935 0.01745 0.500 0.500 0.375
8" -1 10 0.0 1.5 2.0 3.00.5 0.841 0.044 0.00734 0.420 0.421 0.378
8" -2 1.0 0.0 2.5 3.0 2.02.0 0.871 0.030 0.03039 0.435 0.436 0.373
8 -3 1.0 0.0 4.0 1.0 0.01.5 0.905 0.000 0.02369 0.452 0.453 0.374
8' -4 20 2.0 0.0 0.0 0.00.0 1.007 0.000 0.0000Q0 0C.504 0.503 ¢.378
8" -5 0.0 2.0 0.0 0.0 2.,01.0 0.965 0.034 0.01684 0.482 0.483 0.380
8 -6 0.5 2.0 0.5 2.0 1.090.0 0.917 0.016 0.00000 0.458 0.45% 0.383
a9’ 1.0 2.0 1.5 1.5 1.02.0 0.895 0.016 0.03124 0.447 0.448 0.380
9'7''-1 0.0 1.0 0.0 1.0 0.0 0.5 0.905 0.000 0.00790 0.452 0.453 0.377
9'7''-2 0.0 1.0 3.0 2.0 3.01.5 0.951 0.050 0.02489 0.475 0.476 0.377
12'6""* 1.5 1.5 2.5 2.5 0.00.5 0.80% 0.900 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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TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 2.0 F

DATE: 07/25/89 BAROMETRIC PRESSURE: 29.419
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMCOMETER # 22 & #5
CALIBRATQR: WQR
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOQURCE TEMPERATURE,F  TEMPERATURE,F 'DIFFERENCE, %
Inpinger
# A, ice bath 2 kv) 0.00
B. water bath 70 70 0.00
¢. water bath 95 3 - 0.00
D. water bath 130 130 8.00
#2 A. ice bath k) k3 0.00
" B water bath 70 n -.19
C. watar bath 95 ] .00
D. water bath 130 130 0.00
3 A. ice bath 2 n -.20
B. water bath bl no 0.00
C. water bath 95 ‘ ] 0.00
D. water bath 130 130 0.00
# A. ice bath 2 kX -.20
B. water bath 70 il -.19
C. vatar bath a5 a5 4.00
D. water bath 130 : pic}| -.17
5 A. ice bath . 2 n -.20
B. water bath n 70 0.19
¢. water bath - 95 95 .00
D. water bath 130 130 0.00

e e T A T e S - S r ——————— T o ————

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = =-e-oamemmmm s e e e e e X 100 «¢= 1.5%
REF TEMP, F + 460




m._ SAMPLE BOX
res, rc. TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 07/25/89 BAROMETRIC PRESSURE: 29.419
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 22 & #5
CALIBRATOR: WGB
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SQURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Sample Box
# A oil bath 122 . 121 0.17
B. ¢il bath 200 200 Q.00
. oil bath 220 220 0.00
D. cil bath 260 60 8.00
E oil bath 287 288 -.13
7] A. oil bath 122 12 0.00
B. oil bath 200 202 -.30
C. 0il bath 229 19 0.15
b. oil bath 260 260 0.00
E. o0il bath 287 288 0.27
i3 A. oil bath 122 al 0.17
B. oil bath 200 0 -.15
C. cil bath 220 220 0.00
D. oil bath 264 265 -.14
E. oil bath 289 289 0.00
$ A. oil bath 122 m -.17
B. oil bath 200 201 -.15
C. oil bath - 220 29 9.15
b, oil bath 264 264 0.00
E. oil bath 290 291 -.13
F “A. cil bath 123 123 0.00
8. oil bath 200 19 0.15
C. oil bath 220 2t -.15
D. oil bath 268 268 0.00
E. oil bath 29 291 6.00
o A oil bath 123 124 - 17
8. oil hath 200 199 0.15
C. oil hath n 2 0.29
D, oil bath 268 268 4.27
E. oil hath 291 92 -.13
1} A. oil bath k] 124 =17
B. oil bath 200 198 0.30
¢. oil bath 134 ey 0.29
D. oil bath yyK] 275 -.27
. oil bath 24 05 -.13
B A. oil bath 124 124 4.00
B. oil bath 200 01 -.15
. oil bath 234 m 0.14
D. oil bath 274 25 -.14
£ oil Jbath 296 29 -.13

i e ki o S e Bk e e A T S " o A o - —

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ~—acoo—smmmm——cmemm—cc—a——c s o - m—mem————— e X 100 <= 1.57%
REF TEMP, F + 460




Igomrﬁea e PROBE THERMOCOUPRLE

' TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 07/25/89 BARCMETRIC PRESSURE: 29.419
- AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER  #22 & #5
CALIBRATOR: WQB
REFERENCE THERMOCQUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT 2 SOURCE TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
Probe - ¢
-1 A 0il bath ) 92 0.00
B. 0il bath 262 ‘262 0.00
C. 0il bath 383 385 -.2%
&2 A oil bath 92 92 0.00
B. 0il bath 242 23 -.14
c. pil bath 84 385 .12
5.1 A 0il bath .95 9 0.36
B. oil bath 262 %3 -.14
C. 0il bath 362 305 -.35
§-2 A oil bath 97 % 0.18
B. oil bath - 242 %2 0.00
¢, 0il bath 384 'R -.12
6'-1 A 0il bath 98 97 0.8
8. 0il bath 22 243 -.14
C. 0il bath a0 392 -.12
6'-2 A 0il bath 98 % 0.%
8. 0il bath , 24 246 -.28-
¢ 0il bath 388 38 -.12
8'-1 A 0il bath 100 "8 0.%
B. 0il bath 246 - 248 -.28
C. oil bath 85 85 0.00
8'-2 A oil bath 100 99 "0.18
B. 0il bath 246 246 0.00
c. 0il bath 385 385 0.00
8'-3 A 0il bath 100 - 98 0.3
B. oil bath 266 : 48 -.28
C. oil bath 385 385 0.00
8' 9" A oil bath C102 , 101 0.18
B. oil bath 247 29 -.28
c. 0il bath 386 386 0.00
97" A 0il bath 102 10 -.0.18
B. vil bath 28 28 -.14
C. oil bath 301 392 -.12

v —— . T o " S Ay S L A T e o o o e

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = wo-mmmmmme—mmme—m—e—mmccemmmmmm e X 100 <= 1.5%
REF TEMP, F + 460 ,




lcnoramones, inc TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 07/25/89 BAROMETRIC PRESSURE: 29.419 n
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 22 & #5
CALIBRATOR: WGB ‘
REFERENCE THERMOCOUPLE
REFERENCE THERMCOMETER POTENTIOMETER TEMPERATURE
POINT # SQURCE TEMPERATURE,F . TEMPERATURE,F DIFFERENCE, %
¥eter Box
12644 A, ice bath kL] % -.20
5. * water bath 70 89 0.19
C. oil bath 122 120 0.34
D. oil bath 170 169 0.18
12648 A, ice bath S % -.20
B. water hath 70 . 70 0.00
C. oil bath 123 124 -3
D. oil bath 171 i -.16
13484 A, ice bath Kb 1 0.40
B. water bath 70 ‘ 70 0.400
c. oil bath 125 127 -3
D. o0il bath i1 1 0.00
13488 &, ice bath k) 3 -.20
B. water bath 70 70 ¢.00
C. oil bath 126 128 -.3%
D. oil bath n 170 9.16
14014 A ice bath 35 k' -.20
B. water bath 10 n 0.00
C. oil bath 128 128 0.00
D. oil bath 172 174 -.32
14018 A, ice bath kL] % 0.20
B. water bath 70 1 -.19
c. oil bath 129 . 13t -.3%
D. oil bath i7n 172 0.00
19654 A, ice bath . oY 34 0.20
B. water bath 70 L] 0.19
C. o0il bath 130 o 130 0.00
. D. oil bath 172 174 -.32
19658 A, ice bath kL 35 0.00
B. water bath 0 70 0.00
C. oil bath 134 136 =Y
D. oil bath 172 1 -.16

A AR . . L it S T A

TEMPERATURE (REF TEMP, F + 480) ~ (TEST TEMP, F + 460)
DIFFERENCE = ——cmmmmmmmmo oo e e - X 100 ¢= 1.5%
REF TEMP, F + 460




goml‘ories.hc WET - BULB & DRY - BULB: OMEGA TEMP
' TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 07/25/89 BARCMETRIC PRESSURE: 29.419
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 22 & #5
CALIBRATOR: WGB
REFERENCE THERMCCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE,F  TEMPERATURE,F DIFFERENCE, %
Omega Temp HR-2 §1
Dbl A, water bath 70 ‘ n -.19
B. 0il tath 120 120 0.00
C. oil bath 170 in -.16
D. 0il bath 220 221 -.15
E. il bath 260 259 0.14
bl A. water bath 70 70 0.00
B. oil bath 120 121 -7
C. oil bath 170 7)1 -.16
D. oil bath 220 a8 0.19
E. 0il bath 260 261 -.14
{pega Teap HH-2 22 ‘
" Dh2 A. water bath 70 _ i -.19
B. oil bath 120 121 -.17
C. il bath i 172 -.16
D. oil bath u 202 -.15
E. oil bath 262 262 0.00
W2 A. water bath 70 69 0.19
R oil bath 21 122 -.17
C. o0il bath in 170 0.16
D. 0il bath 222 ' 222 0.00
E. oil hath 262 261 0.14
Ozeca Teap 873-F ‘
Dbt A, water hath It ;! 0.00
B. o0il bath 121 ‘ 122 -.17
C. oil bath 173 ' 11 .00
D. o0il bath 22 m -.15
E. o0il bath 262 ’ 283 -.14
Wbl A. water bath 7 o : i 0.19
B. 0il bath 122 121 C0.17
C. oil bath 17 174 -.15
B, oil bath 22 222 0.0
E. cil bath 262 261 0.14
Onega Teap 873-F High Temp
A. oil bath 384 385 -.12
B. n. furnace - 450 452 -2
C. n. furnace s75 . 573 0.19
D. 1. furnace 800 803 -2
E. n. furnace 1149 1143 -.19

——— - —— o i T e ke i S A A - T A P A

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ——mmmcc=mmmmmmmmmmmemmmommwsmem oo commmmmmmm X 100 <= 1.5%
REF TEMP, F + 460




gOI‘OTOﬂES.m WET BULB - DRY BULB - NOx & HOT BOX: BIMETALLIC

' TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 07/25/89 - BEAROMETRIC PRESSURE: 29.41%
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 22 & #5
CALIBRATOR: WQB
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE,F  TEMPERATURE,F DIFFERENCE, %
-Bisetallic
Wbl A. water bath 72 72 ] 0.00
B. oil bath ‘ 130 130 .00
c. oil bath 185 184 0.16
D. oil bath 2462 243 -.14
E. 0il bath 270 : m -.27
b1 A. vater bath 7 i 0.19
- B oil bath bkil 130 0.17
C. 0il bath 185 188 9.00
D. oil bath 243 24 =14
E. oil bath | m -.14
Wh2 A. vater bath 2 2 0.00
B. oil bath 131 o130 0.17
c. oil bath 185 ‘ 184 0.16
b. oil bath 263 243 « 0.00
£ oil bath 278 i =14
ob2 A. water hath n 0 0.38
B. 0il bath 131 ' T30 0.7
C. oil bath 185 186 -.15
D. oil bath 243 243 ‘ .00
E. oil bath 270 m =14
NOx A vater bath 7 n 0.19
B. o0il bath 131 1 0.00
C. oil bath 185 186 -.16
D. oil bath 243 %4 -.14
E. oil bath mn 2 -2
Hot Box A. watar bath 72 70 0.38
B. 0il bath 131 130 0.17
C. 0il bath 185 184 0.16
D. 0il bath b 282 0.28
E. o0il bath m 269 0.14

s i o " — o — . b S ol S L S ——

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = —-~mmmmmmme—e—moeommmmmemmmemesmcem oo e X 100 = 1.5%
REF TEMP, F + 460




GCA COR
. .A Precisionsgcﬂ?ej-rlsggc Group
GCA 3737 West Cortland Strest

Chicago, lincis 60647
Telephone; 312-227-2660
Telex; 254028

February 2, 1984

Envirommental 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 from cur company, we offer as follows
our statement on the referenced subject.

"The Wet Test Meter catalcg number 63123, has been
tested at our plant facilities using a Meter Prover
Bottle MBS registration No. 4897. The Meter was
fourd to perform to our advertised specifications
of plus or minus 1/2% error in flow rate and con-
forms to specifications of ASTM D-1071."

Respectfully,

34 ﬂéﬁ’%@ |

Bob Husberg
Supervisor, Customer Service

BH/mg
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E\‘t A Whatman Inc.

Whatman inc. ® 3 Bridewell Placa, Clifton, New Jersey 07014 « Telephone: {201) 777-4825
Telex: 133426 » Cable: REEVEPAP .

. Pebruary 1, 1979

Mr. Paul R. Jenkins, Jrx.
Vice-President -
Environmental Testing Ine.

1700 University Cormercial Place
Charlotte, North Carolina 28213

Dear Mr. Jenkins:

Further to our telephone conversation on January 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 more sophisticated unit than that
listed in the Federal Register, Part IX, Thursday, August 18, 1977, Environ-
mental Protection Agency, Standards of Performance for New Stationary Sources.

Grade 900AF will meet the EPA DOP requirements of 0.05 < percent penetration
on a 0.3 micron dioctyl phthalate smoke particles as listed on page 41778

of thae Federal Register, Vol. 42, No. 160, Thursday, August 18, 1977 under 3.
Rsea.gent. 3.1.1 Pilters. -

I hope this will satisfy your inquiry. If we can be of any further service,
please contact us at your convenienca. :

Vary truly yours,

Ol b

[John Zacharias
Vice President .
Business Manager, Paper Division, N. A.

JZ/mpm




CORNING Carnig Giass Works
Corning. New York 14831 USA
Tet: 607-974-9000

‘a CORNING Laboratory Sciences Company

November 18, 1986

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,

Allen R. Fuller
Product Engineering Supervisor

b10012




Weight Traceability
Certificate

To: Envirenmental 7?5]‘::}13 _The
(700 Um'vc."s}'i-}) Cbmmv_r‘dc;] Dr.
Chaelette  NC  2%2)3

The balances fisted below have been serviced by our representative on

Decem\per 27‘ 1S %

- This s to ceriify that the fest weights used are fraceable to the National
Bureau of Standards. '

Analytical Precision
METTLER identification number of test weights used: %
METTLER calibration date of test weights used: 7- 1-%%
Nationa! Buregu of Standards test number: - 1?;"!//0670 -ty

Model and serfal number of balances serviced:

LEN3 - 0ST74572
HEHSAR- £77277

2727
METTLER Service| Representaftve

/2-27-88

 Date of Issue

Mettler Instrument Corporation » Box 77 e Hightstown, NJ 08520 o (609) 448-3000 » Telex MICO 7607376




WALTER H. KESSLER COMPANY, INC.
THERMOMETERS D isstin g HYOROMETERS

ONE-SIXTY HICKS STREET - WESTBURY, LONG ISLAND, NEW YORK + 518 EDGEWOOD 4-40684

MANUFACTURERS CERTIFICATE OF CALIBRATION

This is to certify that the instrument listed below has been tested in our temperature calibration laboratory
in accordance with the latest procedures in the finest constant temperature equipment available, against
National Bureau of Standards certified master standards.

Cortified for: Fisher Scientific Company

Thermometer #15-041D =-1/201°C in 0.2° Div Total Immersion

Description:

lastrament Sarial No. 811 007 Date Cortified: __January 30, 1981
Reeding of This Instrument Reading of N.B.S, Standard
{True Temperature )

+0.02C 0.00C

20.00C 20.00C

40.00C - 40.00C

) 53.96C " 60.00C
79.98C , 80.00C
100.02C : 100.00C
119.92¢ 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 - If the ice-point reading is found to be
higher (or lower) than stated. all other readings 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:

NBS Standard M44165,78A-227,M44451,78A-220,78A~601/602

NBS Test No 176240,219883,176240,215883,219606

WALTER H. KESSLER COMPANY. INC,

looi, 0




KIMBLE
Division of
QOwaens-llinois

December 11, 1986

Mr. Paul R. Jenkins
Environmental Testing, Ine,

1700 University Commercial Place
Charlotte, MNorth 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 AS™ Standard E 542,

Accuracy of balances, weights and thermometers employed'for' calibration of
volumetric standards is traceable to National Bureau of 3Standards.

Sincerely,

Lew Horan
Standards Dept.

v

Mike Mollick
Quality Control

CC: l\{ro No DeBellO - M.O.
Mr. E. Trasoras - Q.A.

PV T VAT W vy




. DATE:__12-10-85

CERTIFICATE OF CALIBRATION

-

CUSTOMER: ENVIRONMENTAL TESTIMG 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 lnstrumentation has been
callibrated and tested to meet or exceed the published specifica-
tions. This calibration and testing was performed using
instrumentation and standards that are traceable to the U.S.
National Bureau of Standards.

Reference: NATIONAL BUREAU OF STANDARDS TEST NO(s): 36320

verno

Supervigor, Instrumentation

CAL~3

of "E OMEGA ENGINEERING, INC.

. :
-‘I P OMEGA PRESS n.l OMEGA INTERNATIONAL CORP. n BIOMEGA
One Omega Drive, Box 4047, Stamford, CT 06907-0047 (203) 3551660 Tolex $96404 Cable OMEGA FAX (203) 3587700




TECHNICAL DATA ON

EPM 2000 AIR

SELECTED AS THE EPA STANDARD

EPM 2000 is the new Whatman fiiter which has
been specifically developed for use in high
volume air samplers, and has been chosen by
the EPA for its technical excellence and overall
suitability for use in the natiocnwide netwerk of
Hi-Vol air samplers. The high air flow ratz and
excellent particle retention characteristics
make EPM 2000 the filter of choice for high
velume sampling.

3 Specifically developed for use with high
volume air samplers.

3 Chosen by the EPA for their National Air
Surveillence Network {Contract No.
68-02-3709).

1 Manufactured from 100% borosilicate glass
microfibres under strictly controlled
conditions.

3 Retention efficiency 99.999% for NaCl
particles, mass median 0.6 microns.

——

Heat-treated after manufacture to remove
organic traces.

¢ No binder used in manufacture for
maximum purity.-

i Each sheet individually numbered for rapid
identification and recording.

PUBLICATION NO 888 EPM A

SAMPLING FILTERS

EPM 2000-~THE STATE OF THE
ART FILTER MEDIUM FOR HI-VOL
AIR SAMPLING

Today, more than ever before, concern overthe
potential effects on human life of toxic
particulates in the air, is running high. The
sampling and analytical methods empioyed in
the manitaring of air quality arebecoming ever
more scphisticated.

EPM 2000, as successor to the popuiar EPM
1000, has been develoged to complement
these methods as a technically advanced air
filtration medium, suitable for both
quantitative and gqualitative measurements,

HIGH PURITY-HIGH PERFORMANCE

The EPA place specific requirements on the
purity and performance of the glass microfibre
filters which are used throughout their National
Air Surveillence Network of poilution
monitoring stations.

EPM 2000 is manufactured from 100% pure
borosilicate glass microfibres, with no added
tinder, under strictly controlled conditions.
Maximum purity is ensured by the use of heat
treatment after manufacture to remove any
traces of organic material which may interfere
with subsequent analyses, and closely
monitored guality assurance methods are
empioyed. Detailed chemical analyses of trace
poilutants can thus be carried out with utmost
accuracy and minimum background
interference.

EPM 2000 offers high flow rates while
simultaneously providing exceptionally high
particle retention efficiencies. Complete
reliance can be placed on EPM 2000 to provide
optimum results in airborne particulate
collection.

Each 8" x 10" sheetof EPM 2000 is
individually numbered for rapid identification
and recording.

AVAILABILITY

Two sizes are available as standard
8 x 10" sheets (packs of 100) Cat. No. 1882 866
4.7 cmcircles {packs of 100)  Cat. No. 1882 047






