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METHOD ¢ 3

are data and calculations inciuded for -

moisture content determination, and is

moisture content realistic [ < saturation )
gfvetfbull vt

FIELD DATA Ei

is field data on standsrd forms, and -

does raw data correspond with printout

ISOKINETICS s

A

EVALUATOR | EPourtan

EVALUATION DATE %f.(: [‘];L

METHOD 12: SECONDARY EMISSIONS TEST REPORT EVALUATION

state:__AC  racteoTy: Johnson ooty TEST DATE:
PROCESS (ES) TESTED:
SAMPLING DURATION 3 SAMPLING TEMPERATURE

mUst have at least 3 runs, each = 1 hour
duration, Hlth samoting 2 2 minutes at  each
traverse point, and total sampiing valume 2z 30 dscf

PRODUCTION RATE éi

is process or production rate during
testing representative of normal rates

CONTROL DEVICE(S)

are devices described, ang their etficiencies given

o Control

METHOD 1 =2

are cnlqulations accurate, ang is figure provided

METHODS 2,3 =

are oata and calculatsons 1ncluded for -
gas velocity, cyclonic fiow, and molecuiar

weight determination, and is source of

barometric preassure noted

within 100£10% for ail runs i

both probe and filter must be maintained at
248 ¢ 25°F or other temperature specified in

NSPS: temperature exiting last imoinger < 68°F

BACK-HALF

nitric acid used in first two

impingers, silica gel in fourth

Use Low metal glass tilter okay for tead

=

EQUIPMENT
were a borosilicate glass probe
liner and a quartz fiber filter used

=

CALIBRATION

were both pre- and post-test

calibrations performed for:
meter box

pitot tube

temperature sensor

W oW W

nozzie (3 §)

LEAK CHECKS

both pre- and post-test

Wi

BLANKS
were both filter and reagent bianks
analyied, and were any problems addressed

A

BOILER TESTS

calcutation of f, from Orsat accurste
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INTRODUCTION

Source sampling was performed for the Johnson Controls, Inc.
Winston-Salem, North Carolina, plant to determine lead
emissions from Grid Caster Number 7 and Grid Caster Number
8. Both stacks were sampled on December 10, 1987, Three
sampling runs were made at each location. A typical

sampling location is shown in Figure 1.

The measurements of stack gaa flow rate and pollutant
concentrations were made according to U.S. Environmental
Protection Agency and thé Forsyth County Department of
Eavironmental Affairs (FCDEA) recommendations. Ms, Lili

Choi, FCDEA, was present as an observer.

The following sections of the report treat 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

Tables 1 and 2 presents the summary of results from the lead
sampling. The mean lead concentration from Grid Caster
Number 7 was 0.618 x 10-4/grains per dry standard cubic
foot. The mean lead emission rate was 0.0008/pounds per
hour. The mean lead concentration from Grid Caster Number 8
wag 0.110 x 10'3/grains per dry standard cubic foot. The

mean lead emission rate was 0.0011 pounds per hour.

The average visual emissions from each of the two stacks was
less than 0.5%. At no time did any observed visual
emissions exceed 5%. The field data sheets detaliling the

opacity readings can be found in Appendix B.

Based on the results of the particulate sampling and the
visual emissions, the Johnson Controls, Inc. Winston-Salem,
North Carolina plant was in compliance with the allowable
emission rate as permitted by FCDEA for Grid Casters Number
7 and 8 which had an allowable emission rate of 0.000176
grains per dry standard cubic foot for each stack based on
the regulations in 4O0CFR60, Subpart KK, "Standards of
Performance for Lead-Acid Battery Manufacturing Plants,”

Section 60.372, Paragraph (1),




TABLE 1
SUMMARY OF RESULTS, LEAD SAMPLING
GRID CASTER NUMBER 7

Run Number 1 2 3
Date 12/10/87 12/10/87 12/10/87
% Isokinetic 97.81 96.35 96,12
Volume of Gas Sampled, 45,452 46,246 45,528
SCF * Dry
Stack Gas Flow Rate, 1465.1 1513.3 1493.3
SCFM ® Dry
Stack Gas Flow Rate, 1845,7 1902,.8 1878.8
ACFM
Lead:
Catch, mgrams 0.1050 0.298 0.1500
Concentration, grains/ 0.0000356 0.0000992 0.0000507
SCF * Dry
Emission Rate, lbs/hr 0.0004 0.0013 0.0006

*68°F, 29,92 in, Hg
*##Nozzle, probe, filter, impingers




TABLE 2
SUMMARY OF RESULTS, LEAD SAMPLIRG
GRID CASTER NUMBER 8

Run Number 1 2 3
Date 12/10/87 12/10/87 12/10/87
% Isokinetic 99.61 98.11 97.40
Volume of Gas Sampled, 43,136 39,911 43.231
SCF ® Dry
Stack Gas Flow Rate, 1206.0 1146.5 1236.1
SCFM * Dry
Stack Gas Flow Rate, 1487.9 1412.5 1524.6
ACFM
Lead:
Catch, mgrams 0.2490 0.3880 0.2570
Concentration, grains/ 0.0000889 0.000150 0.0000915
SCF ® Dry
Emission Rate, 1lbs/hr 0.0009 0.0015 0.0010

*68°F, 29,92 in. Hg
#%Nozzle, probe, filter, impingers




PROCESS DESCRIPTION AND OPERATION

The Johnson Controls, Inc. Winston Salem, North Carolinsa,
plant has a grid casting operation that is typical. For
Grid Casters Number 7 and 8 lead is melted in a pot and
flows down runners to the grid casting operation. The
combustion gases are exhausted to the atmosphere as shown in

Figure 1. No control devices are employed in this process,

No unusual conditions were noted during sampling. The

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

The dimensions of the stacks and the location of the
sampling points are shown in Figures 2 and 3. The stack
cross section for Grid Caster Number 7 was divided into 16
equal areas, The ports were labeled A,B,C, and D. Each
point was sampled for a period of 4 minutes per point which
yielded a total test time of 64 minutes per rum. The stack
cross section for Grid Caster Number 8 was divided into 12
equal areas, The ports were labeled A and B, Each point
was sampled for a period of 5 minutes per point which
yielded a total test time of 60 minutes per run. The number
of sampling points was determined by the distance from the
last disturbance in the gas flow as outlined in Method 1,

Federal Register, Volume 48, No. 191, 30 September 1983,
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
recommended by the U.S. Environmental Protection Agency and
the FCDEA, Complete details are found in Appendix E which
is a copy of the Federal Register, -Volume 42, Number 160,
dated 18 August 1977, the Federal Register, Volume 48, No,
191, 30 September 1983, and the Federal Register, Volume 47,
Number 74, 16 April 1982 and the Code of Federal
Regulations, 40 CFR Ch, 1, Pt.60, App. A, dated 01 July
1986.

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

lead concentration determination.

10
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Summary of Method 12 Lead Results

Johnson Controls MWinston-Salem N.C.

Run Number

Date
DN
T
PB

PM

VM

™

VMSTD

Vi

VMY

PMV

MD

PCO2

Po2

MW
CP

DPS

TS5

Sample nozzle dia.y in.
Net time of test
Barometric pressurey in. Hg.

Average orifice pressure
dropy in. H20

Volume of dry gas sampled,
cu. ft. at meter conditions

Average gas meter temp.
in degrees F.

Volume of dry gas sampled
at standard conditions#, SCF

Total water collected in
impingers + silica gely ML.

Volume of water vapor at
standard conditions#*, SCF

Percent moisture by volume
Mole fraction dry gas

Percent C02 by volume, dry
Percent 0? by volume, dry
Percent CO by volume,s dry
Percent NZ by volume, dry
Molecular weight-dry stack gas
Molecular weight-stack gas
Pitot tube coefficient

Average velocity head of
stack gas, inches water

Average stack temperature, F

Appendix A

Grid Caster No. 7

i

12/18/87

0.302

64

28.96

2,029

5@.87

114,469

45.452

17.6

@.829

1.791

@.9821

@.32

20.40

2.02

79.30

ZB.864

2B. 469

0.84

0. 4890

Z 3
12/10/87 12/18/87
2.302 0.30=

b4 b4
28.96 28.96
2.173 2.134
52.67 51.88
125.03 125.28
4b, 744 45.52B
16.3 16.0
P.748 @.753
1.633 1.628
@.9837 9.9837
0.23 @.30
J—
20.53 20. 4@
0.00 2.00
79.23 79.30
28,855 28.8b4
28.478 - 2B.48B7
0.84 @.84%
0.5042 2. 4978
171.94 172.38
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PSI

FS
Vs
AS

Qs

QsSwW

QA
PERI
FMF
CAN

CAM

CAT

CAW

FNP

Static pressure of stack
gas, inches Hg.

Stack pressure, absolute
Average stack velocity, FPM
Stack areas inches sqrd.

Stack flow rate, dry,
standard conditions, DSCFM

Stack flow rate, wet,
cstandard conditions, WSCFM

Actual stack flow rate, ACFM
Percent isokinetic

Lead, Mg.

Lead, GR/DSCF

Leady, GR/WSCF

Lead, GR/ACF

Lead, LB/HR

Net sampling points

*68 Degrees F. 29.%2 Inches Hag.

0.0804

28.9464
1838.2
144,08

1465.1
1491.8

1845.7
97.81

8.1@5@2

@.334E-04 @.992E-04 8.507E-04
@.362E-04 0.101E-03 0.515E-04

@.2B2E-04 @.789E-04 0.403E-04

0. 0004

14

B.204

£B.964
1895.@
144,09

1513.3

1538. 4

i9@2.8
96.35

0.2980

2.0013

16

2.004

28.9464
1871.2
144.0

1493.3

1518.0

1878.8
96.12

8.1500

0. 00045

16




Method 12 Lead Calculations Test Number 1

Jotnson Controls Winston-Salem N.C. Grid Caster No. 7

Yalume of Dry Gas Sampled at Standard Conditions
17.64 ¥ VM o (PE + PM / 13.6)

VMSTD = ———=—r— e e = 45, 452
™ + 440
Volume of Water Vapor at Standard Conditions
VMV = 0.84709 * VW = 0.827
Percent Moisture in Stack Gas
182 * VMV
PMV = m———r———mm e = 1.79%
YMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
MD = —=————————— = g.9821
100
Average Molecular Weight of Dry Stack Gas
MWD = Q.44 ® PCO2Z + B.32 * P02 + Q.28 * (PN2Z+PCG) = 28. 864
Molecular Weight of Stack Gas
MJd = MWD ® MD +18 ® (1-MD) = 28. 669
Stack Gas Velocity at Stack Conditions
VS = 5129.4 # CP » DPS ® SQRT{(TS + 468)/(PS * MW) = 1838.2
Stack Gas Volumetric Flow at Standard Conditions, Dry
P.123 ® VS @ AS % PS ® MD _
QS = -—— —— ————————— 14465.1

TS + 460

Stack Gas Volumetric Flow at Stack Conditions
Q5 # (TS + 468)

QA = —~mmmm—mmmeem e = 1845.7
17.64 * PS % MD

Percent Isokinetic
1839 # (TS + 448) * UMSTD
PER] = == = 97.81
VS # TT # PS % MD # DN % DN




o

Lead Loading —- Probe, Cyclaney Filter, Impingers
( At Standard Conditions )
CAN = B.@154 % FMF / VMSTD = ‘ @, 336E-04

Lead Loading -- Probe, Cuclone, Filter, Impingers
{ At Stack Conditions )
17.44 % CAN @ PS e MD

CAT = ————msemmm—e——— s ———m e = 9.282E-D4
TS + 4460

Lead LbB/Hr -- Probe, Cutlone, Filter, Impingers
{ At Standard Conditions )
CAW = 0.00857 @ CAN & (S = 2.0094




Appendix A

Summary of Method 12 Lead Results

Johnson Controls MWinston-Salem N.C. Grid Caster No. 8

Run Number 1 2 3

Date 1z/10/87 12/18/87 12/10/8B7

DN Sample nozzle dia.s in. 0.337 @.335 . 337

TT Net time of test &a &0 &0

PB Barometric pressure:. in. Hg, 28.96 28.96 2B.96

PM Average arifice pressure 1.898 1.4667 1.945
dropy in. HZ0

VM Volume of dry gas sampled, 44,88 44,26 47.81
cu. ft. at meter conditions

™ Average gas meter temp. 97.88 108.92 187.75
in degrees F.

VMSTD Volume of dry gas sampled 43.136 37.911 43,231
at standard conditions#, S5CF

Vi Total water collected in- 15.9 11.8 13.3
impingers + silica gel, ML.

UMy Volume of water vapor at @.749 0.556 B.626
standard conditions#*, SCF

PMV Percent moisture by volume 1.706 1.373 1.428

MD Mole fraction dry gas B.9829 @.9863 9.9857

PCO2 Percent C0Z2 by volume, dry 0.17 0.17 @.17

poz Percent 02 by volume, dry 2@.57 2@.60 20, 462

PCO Percent €O by volume, dry @.80 .00 0.80

PN2 Percent N2 by volume, dry 72.27 79.23 79.23

MWD Molecular weight-dry stack gas 28.853 28.851 28.851

M Molecular weight-stack gas 28. 648 28.702 28.69%

cpP Pitot tube coefficient @.84 2.84 .84

DPS Average velocity head of @.3861 0.3664 0.3953

stack gas, inches water

TS Average stack temperature, F 157.50 160.75 161.08




PSI

PS
vs
AS

Qs

QSW

QA
PERI
FMF
CAN
CAM
CAT
CAW

FNP

Static pressure of stack
gas, inches Hg.

Stack pressure, absolute
Average stack velocitys FPM
Stack area, inches sqrd.

Stack flow rate, dru,
standard conditionsy DSCFM

Stack flow rate, uet,
standard conditions, WSCFM

Actual stack flow rate, ACFM
Percent isokinetic

Lead, Mg.

Lead, GR/DSCF

Lead, GR/WSCF

Lead, GR/ACF

Lead, LB/HR

Net sampling points

#568 Degrees F. 29.92 Inches Hg.

"B v B@?

28.959

1437.0

148.5

1206.0

1226.9

1487.9
99.61

@.24%0

9.899E-04 0. 150E-03
9.904E-84 0.1532E-03

0.721E-04 @.122E-83

2.e009

12

-8.ea7

28.959
1364.3
148.5

1146.5

1162. 4

1412.5
98.11

0.3880

@.0e15

12

-0.e07

28.939

1472.5

148.5

1236.1

1254.9

1524.6

97.40

@.2570

@.915E-84

0.929E-04

@.742E~-04

@.0010

12




Method 1Z Lead Calculations Test Number 1

Jortnson Controls Winston-Salem N.{C. Grid Caster No.

Volume of Dry Gas Sampled at Standard Conditions
17.64 @« VM % (PR + PM / 13.6)
YMETD = === e e e — =
TM + 468
[
Volume of Water Vapor at Standard Conditions
VMV = B.04789 @ VW =

Percent Moisture in Stack Gas

190 * VMV
PMY = —— e =
VMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
MD = -~——r————— =
120

Average Molecular Weight of Dry Stack Gas
MWD = @.44 * PCO2 + @.32 % P02 + B.28 # (PNZ+PCO)

Molecular Weight of Stack Gas
Md = MWD ¢ MD +18 # (1-MD) =

Stack Gas Velocity at Stack Conditions
VS = 5129.4 @ CP % DPS # SQRT(TS + 440)/(PS & MW)

Stack Gas Volumetric Flow at Standard Conditions, Dry
0.123 e VS ¥ AS » PS e MD

TS + 460

Stack Gas Volumetric Flow at Stack Conditions
QS & (TS + 468)

17.64 * PS e MD

Percent Isckinetic

1839 @ (TS + 440) @ YMSTD
PERI & mmmm o e =

VS # TT » P5S e MD @ DN % DN

43,136

0.749

1,704

Q.9829

28.853

28, 648

1437.0

1206.0

1487.9

95.61




i)

Lead Loading -- Probe, Cycloney, Filter, Impingers

( At Standard Conditions )

CAN = @.0154 ® FMF / VMSTD = 0.889E-04
Lead Loading -- Probes Cyclone, Filter, Impingers

( At Stack Conditions )
17.64 * CAN o PS o MD

CAT = =—mmmmmmmm oo = @.721E-84
TS + 440

Lead Lb/Hr -- Probe, Cyclone, Filters Impingers
{ At Standard Conditions )}
CAW = @.00857 » (AN % (S = ?.0009




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
S APPENDIX B

| : Tl
Plant . johnson ('0"'{\’5{‘- 2 /
S

M k) A ~—
Date /2-/p-37 - 2" %g |
Sampling location Gr.’d Casler "] Jg_,m_ e
Inside of far wall to outside e 72y, —— Shkea25"-4

of nipple (X) 13"

Inside of near wall to outsidg of
nipple (nipple length) (¥) '

i 2.0% AnvI)
Nearest upstream disturbance 0 dd ‘L T
Nearest downstream disturbance _6.04 dd
Calculated by PEJ
X
E% D|'ﬁt - ‘J‘“ % —1—
Port —d Y |SCHENATIC OF SAMPLING LOCATION
1 2 3 Lh
TRAvERSE PRODULY OF TRAVERSE POINY LOCATION
PO FRACTION COLUPNS 2 AND J NIFPLE FACY DUTSIOL OF BIPPLE
novete OF FTACa 1D FTACK 1D (10 RLARLST | § tACw) LENGTH AP DF COLUPNS 4 8 3
I 1.5 .o 2.5
2 4.5 1,0 55
3 7.5 (o 8.5~
4 1o.§ Lo /1,5




METHOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City Johnson Cenfrols - Winsh, Salem AJC Run Date (2=HO-87

Sampling Location Gr.d (heterr ¥ Clock Time 08{0
Run Number _i___ Operator PRI ~3KF_ Aob. Temp., °F 94
Bar. Press., in, Hg _ 28.9% Static Press., in. H,0 +0.05
Stack Press., in, Hg A%, ?bﬁ‘ Static Press., in. Hg+ 0.00Y
Stack Dimension, in. - Diam, or gide 1 /2.c side 2 /2.0

Pitot Tube (Cp) 0.84 Pitot Tube Leak Check <0.1 @ 4.0 in. Hy0

Field data Squaw Duckt with .s-}ra.'sh-k’mq Vs

Velocity Cyclonie flow determination
Traverse head o Angle (=)
point Position,| (4p.). Stack temp., 4p, at © which yields
number in. in. ﬁzo of reference a null Ap
LI ENG 9,40 1 Tes I\ N
2 5.5 0.3 3 N
3 7.5 o35 J\ 3\ N
i [T 0,23 {1} \ N
2 i 2.5 o.3¢ |\ AY N
> 5.5 oipl 1\ A 1\
3 7.5 g1z2] 1 { \ AN
g 5 0.27 \ / L N
[ 2.5 0 24 3 A N
2 55 217 \ 3 AN
3 8-§ c. 21 \\ \‘i N\
] . o 29
[ 2.5 .24 1 \ Eﬂ\
2 {r-:_ ¢:27 1 \Y \\
a2 - 229 -
Y4 s 2,24 774 N
N
2.25 ~
Average angle («)*

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

RAC
NOMAGRAPH DATA

L.Y: (33 T o5 W 2% P /ey Lo C 115 Dy oS

&p 025 T, @/70. DN_ 2295 DN, 6302 Ref.Ap oo2f Wy 85
g.302 AS O
20302
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BaviPgnmental tiesting ine.
. METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

Plant Jehison Controls - M;,s/nz;si/anffuc Sample Location Gnd (ysfer #7

Sample Type - Continuous £dc/w.n  Pump Leakfree @ 10" ? v

Oxygen Check 20.9% %+ 0.1% _v~ Fuel Type _ &8 /A& Gus

Orsat Leak Check @ 4 min,: Pipet Levels - Leakfree ? Yes
Buret /. 7 - /6.7 = <0.2 ml ? &%

Run No. I Sample Date /2//9/§7 Ambient Temp. °F s F

Sampling Time (24 - hr clock) g&d -0 9¥3 Analysis By J5/

Gas o Actua]i Net Actuazi et [Actual] Ne Aig' mult, | Holepuar e
02 9.3 {.3|0.3 o313 |0.3]0.39 M| o./132
02 90,7 o) 20.7 \20. 0 20. 7 |20.4] 20%| 3| ¢.528
co g0.7 o0 fe.7 o o7 lo.ols. 00| o8] 0.000
N2 00 |[723]100 [795] 100 [79.3|7230] 28 | 22.20¢
-T2 = 067 Total Z §.5¢%
Run No. 2 Sample Date &A0/37 Ambient Temp. °F 76
Sampling Time (24 - hr clock) /Qoo- ///3 Analysis By S/
Gas o ActuaII Vot ictu L] Net [ Actat e S gty R
C02 0.2 0.210.2 |o-2|0-3 |e.3]o.29| b | o-l0f
02 20,8 l20¢|20.9 o.6|20.7 | |2053] 2| 6.570
co 20.8 |o.o|20.8 |0.0]|20-7 |o.0|aao| 28] 0.900
N2 100 fm2{100 [77.2| 100. 23|7223| 28| 22.184
L B9%0 _  sog | Total 28.§55
%CO
Run No. 3 Sample Date 4 //0/€7 Ambient Temp. °F _ 76
Sampling Time (24 - hr clock) /43 -/256 Analysis By J5/
Can > i Vet ftat Vet bt e AZ8° s | Ho-eSh iH
Co2 0.3 |0.3]| 0.3 {0.37] @.2 (0.3 }|0.3 ] JAh 0. /32
02 20.7 204207 lod|20,7 \2od|20.4 | 32| ©.52F
co 20,7 |0.0]20.7 lo.0o|a0.7 oo |0.0] 28| G.000
N2 100 {73| 100 |73] 100 7731773 28 | 22. 764
= = 20.9 - %Ox Total ,?3,364
Cout . i S
m_j.'ﬁ"m‘i‘.';ffﬁ:::ﬁt:::::t:::'.::::::t:: ::Z%:'% = Taco, ad
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METHOD 12 SAMPLE RECOVERY AND INTEGRITY SHEET

PLant Johasen Leateofy- Winshn Salpm M Recovered By fr4

Sample Location_ &/ (zsée~ *7 Recovery Date ,z;./-¢7

Run Number - ! 2 3
Sample Date (210 87 /R - te-87 12 15877
Sample Box Number i 2 3
Probe Number } 2 )

MOISTURE DETERMINATION AND SAMPLE RECOVERY - IMPINGERS

Impingers Cont. Number /- f /-2 /-3
Description of Water ' /. eboa
Liquid Level Marked [ v 1
Final Volume (wt.), ml Q903 204/ 203
Initial Volume {wt.,), ml Jeo e 200 - 200
Net Volume (wt.), ml (g) 3 Y] 3
Silica Gel Cont. Number g /-2 /-3
Silica Gel Z Spent 20 2c 2
Final Weight, g 2/4.¢ 2/2.3 2/3.0
Initial Weight, g 208. 7 200, @ Zev. o
Net Weight, g X’ 72.3 /3.2
Total Moisture, g /7L 6.3 .o

SAMPLE RECOVERY - FILTER

Filter Cont. Number Jor 12 1 (-2 M2 2 /-3 iz 3
Particulate Description blach 2ok Llach
Filter Cont. Sealed s v v
Probe Rinse Cont, Number _/-i /fobe 1-2 [robe /-3 fobe
Liquid Level Marked v ./ [

SAMPLE WEIGHT CALCULATION

Run # Conc., mg/l x Vol., 1 - Blank, mg = Total mg Lead
101., 2 plank, mg
1 0.4l x 0.250 - £o.010 a 0,105
2 1,23 x 0,250 -~ <o.0l0 = 0. BY
3 o’egq ’ x 0.250 - <o,0l0 a o150
BLANK CALCULATIONS
Conc., mg/1l x Volume, 1 = Totel mg
L. 050 x 0.100 = < o 005 Filter Blank
<o . 057 X 0.100 a < d,085 Filter Blank
<o 05D x 0.100 = <g.005 HNO, Blank
' <o.810 Total Blank
LABORATORY CUSTODY
Received By: FiH Date Received: /2-f0-%7

Stored and Locked: v Remarks: A4




Standard No, 1 =

METHOD 12 ATOMIC ABSORPTION DATA

Gr.'d &3\)‘” “'7

CALIBRATION DATA

Standard No, 2 =

Standard No., 3 =

Standard No., 4 =

Mean
Mean
Mean
Mean
Mean
Mean

Mean

8.§00  mg/1
/ e00  mg/l
2.500  mgll
5,000 mg/1

SAMPLE CONCENTRATION DATA

Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration

Analyzed by LB K
Remarks NG

Run
Run
Run

Run

No.
No.
No.
No.

1
2
3

Filter Blk. =
Filter Blk. =

0.10N HNO5

Absorbance = e, 2y
Absorbance = d.047
Absorbance = o . /l/
Absorbance = _ ¢./7%
0,46/ mg/1
{.23] mg/1
g.639 mg/1
’_' mg/1
< g,0850 mg/l
<e.050 mg/1
<. 050 mg/l

Date :2/:1[?1




mumwmm

METHOD 12 ATOMIC ABSORPTION DATA

Grid Cagler *8

CALIBRATION DATA

Standard No., 1 = 6. 500 mg/1 Absorbance 6.024
Standard No, 2 = l.o€o mg/l Absorbance ©.047
Standard No. 3 = _2.500 mg/l Absorbance o. /!
Standard No, 4 = $.0uf mg/l1 Absorbance o.19¢
SAMPLE CONCENTRATION DATA

Mean Concentration Run No. 1 - l.o34 mg/1
Mean Concentration Rum No. 2 = 1,591 mg/1
Mean Concentration Run No, 3 - /049 mg/1l
Mean Concentration Run No. = — mg/1
Mean Concentration Filter Blk. = <0050 mg/1
Mean Concentration Filter Blk, = Lo, 052 mg/1
Mean Concentratioa 0.10N HNQ3 = €0.¢50 mg/1
Analyzed by LGk Date ;2 -22-87

Remarks /A




[
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METHOD 12 SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Jo/mﬁan (on 1LrJ/b

Sample Location Gl (astr #E

Run Number

Sample Date
Sample Box Number
Probe Number

W ashr Suleas #C- Recovered By f£i#

Recovery Date_ /2 ./ 87

J 2 3

i2 1097 (2-20-87 {21087
v d 5 [
s s ‘

MOISTURE DETERMINATION AND SAMPLE RECOVERY - IMPINGERS

Impingers Cont. Number
Description of Water
Liquid Level Marked
Final Volume (wt.), mpl

Initial Volume (wt.), ml dev

Net Volume (wt.), ml (

Silica Gel Cont. Numbe
Silica Gel ¥ Spent
Final Weight, g
Initial Weight, g

Net Weight, g

Total Moisture, g

Filter Cont. Number
Particulate Descriptio
Filter Cont, Sealed

Probe Rinse Cont. Numb
Liquid Level Marked

Run # Conc., mg/l x
1 /. o34 x
2 (.59 X
3 /. 069 x

Conc., mg/l x
&£ 0,050 X
<. 050 X

<0.050 x

a-1 2.2 a-3
Q&at O&I’V Cbaw'.,
Vf " (v
2¢3 20 3 L2022
2re iy o)
g) 3 3 2
r 2-) 2-2 2-3%
g 20 20
=21/2, 4 20%-P 24}, 2
2oc. ¢! =2 o0 & A 7 &
/2.9 3¢ 14,3
/5 9 1.5 13.3
SAMPLE RECOVERY - FILTER
-1 _mMi2 4 2.2 pma g 2-3 Mz é
n ] KA v
er 21 (ke 2.2 Frobe 2-3 Probe
i [
SAMPLE WEIGHT CALCULATION
Vol., 1 - Blank, mg = Total mg Lead
0.250 - <9.0/0 = d. 24 9
0.250 - <9,0/0 = o, 38
0.250 - <I,0/0 = . AS7
BLANK CALCULATIONS
Volume, 1 = Total mg
0.100 = <o, o8 Filter Blank
0.100 = <o.005 Filter Blank
0.100 = <0, 008 HNO, Blank
<o 0)D Total Blank
LABORATORY CUSTODY
Date Received: 12 w87

Received By: _FLH

Stored and Locked: et

v Remarks:

Vet




PRvironmEnGal liesting inc

METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

Plantfzém:mﬁ?mé [5 ~Wins éa Sg ltf/CSample Location@vdGsér #E’

Sample Type - Continuous Pump Leakfree @ 10" ?
Oxygen Check 20.9%2 % 0.1% v Fuel Type AAar Gas

Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ? yes
Buret /6.7 - /6.7 = <0.2 ml ? 0K

Run No. / Sample Date /3{/0(4?2 Ambient Temp. °F ¥2
Sampling Time (24 - hr clock) 0525~ @0 Y37 Analysis By JS/™

Gas un Actu.ali Net ActuaT‘IrL Net Actua: et A;g. Mult. E)b 135%&
c02 0,2 {0,2) 0./ ¢/ | 0.2 |o.2|0d7]| | ¢.075
02 20.7 |za5|20,¢ |207)|20.7 V0.5 2057 32| 4.5%2
co 2¢.7 (0.0 |20.8 -0 |ro7 |e.olo.00| o8] o, 000
N2 100 |23] 100 [772.2 100 [773{7927{ 28 |=22.19¢
g %0, 94 (| Total XF.&53
%C0,

Run No. 2 Sample Date /3//0/37 Apbient Temp, °F &5

Sampling Time (24 - hr clock)/2oe—//03 Analysis By . J3/%
Run 1 . 2 J Avg. wt.
Gas Actual] Net|Actual] Net|Actual] Nek) Ss Mult, }blegglar male
Co2 o.1 {o.f| 0.2 jo.2] 0.2 |e.2]o.r7]| M| ©0-075
02 Z0.8 |20.7] 20.9 |20,6|20.7 l20.5|20.co| 32| 4.572
Co ;w,g 0.0 Jo,? .0 | 26,7 a0 |lo.%0 28 o. 0900
Ne w00 [772| 00 |74 100. 753|723 | 28 [22- /84
. %O TS Total 25 €51
%CO:

Run No. 3 Sample Date /2//¢/%7 Ambient Temp. °F _ &5

Sampling Time (24 - hr clock) //¥45-/25/  Analysis By _-JS/

Run 1 4 AV . u.la: m.
Gas Actual| Net{Actual] Net[Actuall Net $g Mult, Dmlegb mole }
Coz 0.l |/|0.2 |0.2]0.2 (azle./7] M ©.075
G2 20,8 |2,7| 20.7 pos|20.8 206|260l 2| 4.592
co go'g O'o 2017 Oro zo’g o‘o Oow .28 O.OOO
N2 10 (221100 |73l 100 [22|7.23] 28 | 22- /&4
Fust typs F, range Total 207_2'5/
: B-%0,
= Anewace wnd W ] 1A% Fe 20*;:fcc‘- = 175
Wood 1.000-1.120
Wood bark 1.003-1.130
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METHOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Run Date /2-//0/?7
Clock Time & 25-&

Amb, Temp., °F §2F

Johneaon Controls

Plant end City

Sampling Location Grid Coster#3
Operator M- Ffj—
Bar, Press., in. Hg QZfé' Static Press., in. H,0 —-0,09

Stack Press., in. Hg _25. 959 Static Press., in, Hg — ¢, 0687
side 2 3.75

Run Number \

Stack Dimension, in, - Diam, or side 1 /3.7%5

Pitot Tube (Cp) 0.84 Pitot Tube Leak Check <0.1 @ _%.&  in. By0
Field data
Velocity Cyclonic flow determination
Traverse head R Angle (=)
point Position,| (4p.), Stack temp., Opg at O which yields
number in. in. ﬁzo oF reference a null Ap
A I 1,855 L. 20 {5 B3 \ e
Z 3,759 0,20 o] A} . 5 W
3 £, 73C FIEd A \ oL 1 k] 1
&+ .43 2. 0013 3\ Y] 3z 5 \
s 22.%93 A 121 3 \ Y A 5 A
% 19,355 10,151\ AN i Y 5 1
! 255 10 T X E] N X3 —
P 3 /5 ) A\ ez A 2 3\
3 £330 / i _\ 22 1 & -\
<4 10%3% 2./ A AY ol \ g 1
I 12, 12k Y LY ol AN s AY
VAR ST /Y0 SRR BT .Y 13 .
——
TR
] 22
D/ ¥~
Average angle (=)* 53°

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

N u.+(c.
NOMAGRAPH DATA

aHg /.81 T, !0 M 27 Pg/Py Lo C1i2 Dy /40
Ap &.14 Ty, 150 DN, ¢.337 DN, ¢237 Ref.dp o, 14 Wy 80

o 0.335 (U




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plant )o\-\nsof\ Con+ro |‘7

Date _ 12 - /0- 8"/

Sampling location Gr/d (aster 28

Inside of f(ar wall to outside .
of nipple {X) 15

Inside of near wall to outside of _,,
nipple {nipple length) (¥) \.25

Stack 1.0. (X=Y) [, 79 "

Nearest upstream disturbance 3,12 dd

. 13175

Nearest downstream disturbance S.!5 dd
Calculated by PR

' S'b’bl {Sh‘l'e;“l ' "\.Cs

Vanes

+an

Port —=f SCHERATIC OF SAMPLING LOCATION
2 2 3 w5
TRavERSE . PRODUCT OF TRAVERST POINT LOCATION
PO FRACTION COLWNS 2 AND ) NIPALE FRO¥ OUTS(OL OF mIPPLE
BUraEn of fTata 1D $TaCRID 70 REAREST 1 4 InCH, LENGTH (59 OF COLUPKS 4 4 §
r 0,044 1375 o, b5 |25 /. 855
2 014 1275 2008 125" 3,958
3 0.29¢ /3. 75" 4970 /125 5.320
4 0. 70¢ /375 2680 125~ 10,934
5 0,854 /375 (1.743 125" 12,993
b 0950 | /375 (3195 L35~ 4l 395




Visible Emission

Observation Form

Ia SOURCE NAME N OBSERVATION DATE | START TiME STOP TIME
| ngon {rols 12-10-81 OB 20 20
ADDRESS SEC] Eq
MNN] 0 1 15|30 ] 45 |mi o 15| 3] e
rfolojocojlo || O] OO O
cmy ton Sl STATE c 2P : |ololo|o0j21dl010[d
NS Ton aléem
PHONE SOURCE 1D NUMBER I O[O0 16133 |6 10 00
Geid caster 77 « [Ololololx]olo lolo
PR
OCESS EQUIPMENT OPERATING MODE slolololols oo (olo
CONTROL EQUIPMENT OPERATING MODE s lolololo (3 |010 'O |o
DESCAIBE EMISSION POINT 700001 ¥ OlO 010
starr 1375 ' die, Juctsror s 100100 3810 o010
HEIGHT ABOVE GROUND LEVEL|HEIGHTRELATIVE TOOBSERVER] ¢ | O _ O 2! t
START IOOf s10P v START srop /" » O + o S o] 010 01O
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER olo .o o108 10 @)
starr|60'  sToP stanr SE¥ sror nlelo 000|000
DESCRIBE EMISSIONS 12 O OO 2 | , i )
starr N, VE. 5 srop v - 2 & e :O 1:0 ro ©
EMISSION COLOR PLUME TYPE CONTINUDQUS T ..O._ o +— iO : O O + o
START —— STOP — |FuGmves wieamimienio 1 14 |O | O O O @ 44 'o| 00 0 |
WATER DROPLETS PRESENT | IF WATER DROPLET PLUME s lolo ololes o0 s O
~voX., YESD ATTACHED — DETACHEDT + T 1
FGINT I THE PLOME AT WricH GPACiTY was peremmmep |16 | O 1 © O 0 ' 4.:0|0 O F oX
stanr | diameter  s10P 7100010191 0,0;0
DESCRIBE BACKGROUND I8 iplo Oj0 ] 'O |0 :0j0
STARTRU|LDIN; —ROOE. STOP ~" I U P '
BACKGROUND COLOR SKY cogo:é: vs RAIN 010 OO | {O © 0 04;
STARTLIGHT GRERIOP smnrcx:;lg' STOP v 20| olO ©0|O, 50 ,0 Qi 0 O
WIND SPEED WIND DIRECTION c 2 (oo fo o } T 'O T o O|0
starr {- > srop START sror f T } -
AMBIENT TEMP ET BULE TEMP | Frpmeent 42 . 0l0 i 2010 : Olo .
sranr \5 C stop < 2 |olo Ol 8|[0jO OO
2 lolp.0'0 | Ol 0|C
Source Layout Sketch Draw North Arrow » | 0O ) o 0issiololo O
d @ % Ol olo|ss|O:i0] 0O
. 7
X Emigsion Point 7 100 |0 (OF I O ol0
' 22 |OJOIO]L0158 10,010
» [0 |olo o= |ololo]lo
Sundy Wind o |Ol1O|O0I0 [ OO OlO
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack r; HIGHEST PERIOD O % WERE
oS> RANGE OF OPACITY READINGS
Sun Location Line : 7 MINIMUM ) _MAXIMUM
‘ OBSERVER'S NAME (PRINT).
Je ranC:%
COMMENTSF Due Yo Vocat ‘on ok otock [OPRER DATE 10-87
<noke  wiust he r"?&% -CPmm 7 12-10-&
. Observer-L . Ches A TION ‘
adjusted  ang le . Obse ' Env/.ron mental 7-1’54”:;' [ac. ;
T HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTILIFD BY. oETE o }
SIGNATURE CPHE C 9-30-87
NILE DATE VERIFIED BY DATE
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Visidble Emission Observation Form

SOURCE NAME OBSERVATION QATE | START TIME — — | STOP TIME
o hnson Con‘h—ols F210-87 /o000 /00
Aooasss SE €]
MINN] 0 | 15|30 | 45 |MRN] 0 | 15| 30| 45 |
o r1ololplel 1o [O [0 |6
YA STATR| 2iP 2 [Clololpl=i0 |0 Olo
‘n5+0ﬂ'6&|em C 3 O O 0 O 23 O 0 O O
PHONE SOURCE ID NUMBER el s 5Ta16 R
O 3
PROCESS EQUIPMENT OPERATING MODE s [0 lolelal= |0 o006
coste—_ 7
CONTROL EQUIPMENT OPERATING MODE s 1 OO0 pH1d OO0 O
DESCRIGE EMISSION POINT Dol o2 fO OO0
srarn13.75 dia, duct sroe * 1010 0191#,01010 g
WEIGHT ABOVE GROUND LEVEL|HEIGMT RELATIVE TOOBSERVER| g 39 |
START /0p”  srOP stanr 40" sroe ~ Q32 % QO ™ !O Q!0
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER OlO 00| 1O O OO
sranr /fn ' srop S14RT S\ STOP ntolo ORIy 000l
DESCAIBE EMISS) 12 O 4 | Yo iy
START Vé $ srop v - } O D O_ 8 n % %fg n—j}
£MISSION COLOR PLUME TYPE CONTINUOUS G ) @) |2
stamr —__ stop_— |evamvec wresmmrenio 1 14 | Q1O O 1O 410 10O O
WATER DROPLETS PRESENT | IF WATER DROPLET PLUME s 1OJO Olplead i OO,
NOR. YESD ATTACHED Z DETACHED T T t } i 1
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED |'© N0 QD! H®) oD !
stanr| diametec sop — 7 (010 O6l01e 10000
DESCRIBE ancxsnocgo 18 O0I01«4'0 0.0
sTarTBULDING Roog srop — . = ==t .
BACKGROUND COLOR SKY CONDITIONS KA~ '* OO O Ol ‘940 Sue, Oj
sranrle bt o store” | sranr Mg‘gsrop — 2 10O OO »,0O | O, olo .
WIND SPfED wwoo»znam 2 (Al OlD s Q—r—"—‘: ~ Ol0.
| S7aRT S0P START ST0P - - = -
AMHIENT TEMP WET BULB TEMP | RH percent 22 o O . O 1 04: lO + O O O:;
stapr (Se-stop — | — | —— | 23 8__..@ % CO) ol 8 gio Q|
24 O. 0 54 OO
Source Layout Sketch Oraw North Arrow 25 O o o . 55 O IS O O
. (D 26 O 8 Ol i0|0O|O
X Emission Point 27 0 O O 57 O O O O
» 0O 0= ]o [0]o]o
2 1010101020100}
Sundy Wind » 010010l »1ololo]1O
Plume and = _L Observers Positon AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stach " HIGHEST PERIOD €} O% weRe
o .. RANGE OF OPACITY READINGS
Sun Location Line ™M MINIMUM O maxmum
ossenvznj ~?$£ P mnn i
¢ coanc.
COMMENTS Due fo locavf’m/l od stack smoke oasw IGNQ TURE N
[rmyst be F:gg & @Am zaj;.ufefo s gﬁ’ﬁw 12-40- 81
4’”3 €. servers - OREN:\’{I .I:-.er\ men*’h.’ 'PS"’: NG ' nC —
1 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY. Dax ] i
SIGNATURE é CVORE _,9 -20 8?_j
TITCE DATE VERIFIED BY DATE !
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Visible Emission Obsarvetion Form

SOURCE NAME OBSERVATION DATE | START IME STOP IME
ohneon Controls 2-10-87 //$§' /2
ADDRESS SE SEC|
mn~] o | 15| 301 45 [m o015} 30| 45
610l 8 L lellellelie)
q. STAT, 7P el Kelns 2 |010]10]0
un5+on -50.(em NC.
PHONE SOURCE 1D NUMBER : g g % ch) s g COD CC:)) %
34
PROCESS EQUIPMENT OPERATING MODE 5 3 | OO O |
Coeidcoster oOlolol o
CONTROL EQUIPMENT OPERATING MODE s lolO01o» [OIOO
DESCAIBE EMISSION POINT ? QO sl ERelle)elle
srARrBJs dia. du:,'f‘ STDPL s O O ol ll() O O 0
WEIGHT ABOVE GROUND ;g’va HEIGHTRELATIVE TOOBSERVER 9 DO O Ol o) Tolle)
starr JOp ' srop v~ lstarr 40 sior — 5 1 ;
DISTANCE FROM OBSERVER_ | DIRECTION FROM oassw OO0 iO Q1% @) felle.
sranr /K0 sroe stanr SSW srop n1AD0 o001« O fellelke)
DESCRIBE EMISSIONS | 12 | : 2 . j
aanr No VEo stor— - Q % g. O : D10 ‘g O
EMISSION COLOR PLUME TYPE CONTINGOUS 5 |— a Q14D 30 O
staRt —— stop — |fuGmvec wreamirenrc 14 | O 0O Q)| 44 O OO
WATER DROPLETS PRESENT | If WATER DROPLET PLUME 15 10 'oNe) O T a5 O : O O,
() ATTACHED — DETACHEDT -—O ; = P i
FOWNT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 16 1O Q10 !« N 100 HOX
srant \ diamed e stop 7 |OI0 O] O 58 O
DESCRIBE BACKGROUND L 18 | O (@) @' 0. >
SfARTB.)lLOING eQOF'STOP — ___‘f*,s O O O “‘8’4'_;9 o 1 OO O
BACKGROYND COLOR SKY CONDIY/ONS AR A ¢ . —
START g_é’ggus‘rop — lsranr2%t% stop o | 20 O O OO 50 O O QO
WIND spfso WINO DIRECTION 2 010 Q1O s O FoXo, :
starr |~ s710P = |START sToP L~ + V= ' '
AMBIENT TEMP WET BULS TEMP | Fpercent o Q100 @) 2 QLONID .
srarr 1S C srop  ~— — —_— TRlelleNe O 53 ! O
' 7 0100101 . 00:
Sourcy Layout Sketch Draw North Arrow 25 | O 6 O i s C‘) ) O O
O % 10100 [0 [ 5|V OO
X Emission Point 27 % % O CO) 57 (g) 8 g o
' 28 58
» | OO0 |O s (OO0
» [DIO IO @ [O16 100
AVERAGE OPACITY F NUMBER OF nuawcéﬁaow
HIGHEST PERIOD € % WERE
RANGE OF OPACITY READINGS
Sun Location Line ) MINIMUM O MAXIMUM
oasenvsj's rzqiqt AN i
[ 4 [ ] \
COMMENTS Due T2 stack location Smoke must oaswwnf DATE _, -
be rend fram ad justed angle. Jra—e 12-(0-07
7 P ORGENIZATIOR + / Te<t / .
Poserver= L. Che. T ?Dlalvf'oﬂme nta, Dz 4 (:Jq nC.
“AVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 7 o i
SIGNATURE SCOHEC %087
TITLE DATE VERIFIED 8Y DATE 1
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Visible Emission Observation Form

SOURCE NAME OBSERVATION DATE START TIME STOP TIME
Johnson  Conteols 12-10-872 0L 0930
ADDRESS
mins] 0 | 15| 30 | 45 \m 0| 15] 30| o5
rltololoclo|» | o]lo]0 O
,WY \ STA l\f ZiP 210|0|loloj2i0lo]|old
inston- Salem S,M __ TTolololol=hlalalo
PHONE SOURCE ID NUM
0101010 10l 610
P oc; ssau:?:m OPERATING MODE s olololo 3O 0] olo
co~mo¢ EQUIPMENT OPERATING MODE 6 Ojpoplololsio/O! O
7 37 Jo)
DESCRIBE EMISSION »g;:r 0 j010l0 i OO
sraarl3, 15" dia, Suct sroe v~ s o000 » 0 0|00
MEIGHT ;wove; GROUND LEVEL|HEIGHT RELATIVE rooe;snvs s (OO ojo»'o o'olo
START [OQ~ srop ~— | START STOP 0 ) O @] D
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER ;O o 3 O:, Sloio
smnr|oo’ srop/ staRrSE* srop - n o o T,.C) Ol« Q|0 Olo
STARY 4 STOP r— TR o O
EMISSION cowa PLUME TYPE CONTINUQUS T 00 0|0 — i O —— o
START stop —— |euGrves wrermimrento | 14 | OO 01 O +Q ) ;
WATER ongwrs PRESENT | IF WATER onong Péug s ol olols Olo ] ) | Og‘
NO YESD ATTACHED Z DETACHED T 16 o PP : ! |
POINT IN THE PLUME AT WHICH OPACITY WAS DE TERMINED @, % . g > 8 Oi g%
. 7 R [
s1aRT ) d 1o pme 4o STOP — 17 1O . O O |
DESCRIBE BACKGROUND I 12 1) [O ) OO “4 D) L O;O &)
STARTRBU(LD IN (o~ RO FSTOP— {_,9 O o Olo 49 io O ) o_‘
BACKGROUND COLOR skv conoimons RAITN 2o 10 6T oo  oln
START feg gl STOP — | START cns-r ST10P " o j_O : = !
WIND SPEED WIND DIRECTION 2 1O g Ol j 51 O o) O Oﬁ'
:::;:NT\;E R :I:"TRBYULB TEMPSYC:Hpcrum 2 1010 ; O Dﬁi d JO Lo o o i
STARY e srop _1 — #BIOIO. OO0, 5 o o O !
# o000 * D I0:0|0
Source Layout Sketch Draw North Arrow 25. '®) O O; ) 55 h olo O
"C#' & s lololo[#%6 oloo
X Emission Point " 27 1O 0 O 0 87 O O O O
' 2 Ol O1D]% 0,000
2 ololo]o|# |00 |0]O
20 OO0 [CIOIOD
sunﬁ,::'::;: Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack 7 HIGHEST PERIOD O% WERE D
140¢ "~ RANGE OF OPACITY READINGS
Sun Locaton Line O Mivmum 7S Maximum
ossenvm mus (inn .
ra_r\c.,u
DATE
coma NTSA DU 4o ‘OLA.‘l'ma o srecks oss:a n U >
e must be read A e "5— {240-3
(o) 5?{'&1. &nﬁie oRs mqu ronm @ (v fé.’S‘l!mq ]nc..
lad - £ -
’H:';; RECEIVED A COPY OF TMESE QPACITY OQBSERVATIONS CEerFiED 8y H a C__, DA 79 . E -'87 i
i:?l:" T DATE vemﬂfo a Y DATE
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Visible Emission

Observation Form

sou;vc.s NAME OBSERVATION DATE START TIME STOP TIME
Joehngon Controls 12-10-47 /0&55 1100
ADORESS SEC)
M~ o | 15| 30 | 45 |m o | 15| 20| s
rJolololo >0 VUV IO ]
ey STaTe T 2 (0101 0lol=2]0l0 010
asten-Selen TN C oL T oTo Ol ol» (0101510
PHONE SOU
" <o ololo = [QlO1010
Péocg EQUIPMENT OPERATING MODE 5 O olplp 3% O O O O
dcacter & : BERGIE e
CONTROL EQUIPMENT OPERATING MODE 6 |O|C g =% 6
7 37
DESCRIBE EMISSION Tm . V) % 5 o - ig 510
starr 376 dia. duct srop o 0O , A JI | ) |
HEIGHT ABOVE GROUND LEVEL|MEIGHTRELATIVE TOOBSERVER| 9 | A O Oolole. . D) ._O O
START J L’ STOP START STOP o~ 0 : ! o i
orsmnc&%ou OBSERVER | DIRECTION FROM OBSERVER O .0 : 9, — 1) % }(O') [O
start [f))* sror s1aRT S S/ stop n 1010 010 }-O Lok %_
DESCRIBE EMISSIONS, — 12 | M 0O Q O | 42 iC) |O VaR +
sr o Y2 o2 OO 0019 000 0]
EMISSION COLOR PLUME TYPE CONTINUOUS G =7 AT e TATS O !
stany ———s10p  — |FuGmvec wreammrenrz | 14 1D -0 ( Al
WATER DROPLETS PRESENT | IF WATER DROPLE! PLUME s 1O[n O )10 ‘ O ] OJ:
NO'A YESD ATTACHED — DETACHEDC 6 | . ‘
FOINT IN THE PLUME AT WHICH OPACITY WAS DE TERMINED :‘7 010 8 8 * ¢g 8 i%. ;
starr | diameter srop — 0 g)} . AR A J'O =
DESCRIBE BACKGROUND 18 | N ) Ol () 0. ‘
SIARTRoLOING RoOF S0P = s (O 1N OO g foNelll
BACKGROUND COLOR SKY CONDITIONS LA, N O 5 % 'O = 010 .
stany Sl srop | s1am1EAy T stop — | 0 O O 150,010 2.
WIND SPEED | winD DIRECTION 21 O . OI10 L) i) .O 0_4
starr -3 srop — |sraRr £ S0P - 2 |0 0O.0\0!' 2. 710C ;
AMBIENT TEM"’P WET BULB TEMP | RM percent 23 0 O O t P O O : O >
srarr 1S Csrop = - ary oA lZ,
' # n1Q.( | © o O
Source Leyout Skeich Draw North Arrow 2% ™ 0 O i O i 85 | M O O
@ R EIGRAEE
X Emission Point 27 O O O C()) pid O g g g
mssi
: 2 (A 1010 58 |/)
2 00010 %[0 [Ol01O
Sundp Wind % NUMBER OF READINGS ABOV.
— lo Posut RAGE OPACITY FOR
o ond = :’mm e HIGHEST PERIOD — O % WERECD
40 __ > RANGE OF OPACITY READH
Sun Location Line O MINIMUM (O MAXIMUM
oascnvej-s ?ﬂ‘ mz_g(qanc o
[ rd
: : - . [oare, .
commenTs pye fo Jocation ;{P $ack emokc st 055@:?)’“?%; 2| M240-877
ity Fa) ‘
o e I OKMJ&O% ente | 7esting Jac
) - -
Obseryte « &y Che: Rﬁ}"l/f’D: ° /14 e ;
{ HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CE. > d&. - é’ 3o _57;1
SI:CT;L’:" TURE DATE VERIFIED BY DATE i
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Visible Emission Observation Form

SOURCE NAME O8SERVATION DATE START Ti STOP fIME/
Jolnsen Contrels /145w (245
ADDRESS SEC 3 .
mMiNN] 0 | 15 [ 30 | 45 |ms 0| rs| 30| 45
r{olojolol» 0o O1O
Tnetor e e [° |212lololaol=l0101010
PHO!:IQ 2 i SOURCE 10 NUMBER s\ olololo 13D O 1O
«+ (010 PR ESoiolielle:
PROCESS EQUIPMENT OPERATING MODE
Cridcaoter B s 010 O1# 100100
CONTROL EQUIPMENT OPERATING MODE s OO AOlax[Oa!0n
DESCRIBE EMISSION POINT IR/ EIsNISN R io 10
sranri3.1S 'dia.duc t_srop «~ s 1010 Olo | % ] QO O e
HEIGHT ABOVE GROUND LEVEL|HEIGHTRELATIVE TOOBSERVER, g O 29 | o1
DISTANCE fAQM OBSERVER | DIRECTION FROM OBSEAVER O1O Q! L2 1C
start [0 srop — | s1arr S50 srop — 110 | O Oiol¢ip O Tol®:
DESCRIBE EMISSIONS P 12 ‘LO Q_Q O 42 ' O 3 O ;O ' (7_'1
sranr N o r.s  stop e OO0 T« o000
EMISSION COLOR PLUME TYPE CONIINUOUS 5 —= += i , L =]
stanr —  stop —— |ruGmves mrersrrenio 1 4 1O [ O O O 1+ O ‘C) (D
WATER DROPLETS PRESENT | IF WATER DROPLET PLUME s 0[O0 O Dl e N0 ey
NO®- YESO ATIACHED = DETACHEDT [~ - ole o 10 1« Yoltoila) 1;
PGINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED A . ,_O_,
START fd;a,me‘{cr- S70P ~—" 7 (OO0 _O Q1@ EO Q.0 O
mscmaé'sncxanozwo - ‘ L 1Ol OO0 1__O VO i)
START BUL D Vs ROGF STOP N\ By o T : .
BACKGROUND COLOR SKY CONDIIIONS LAV 010 % Y, ;O |8 % %—
starTZ86 5 srop = |sramrghsp srop | 20 010 O; so 1
WIND SPEED WIND DIRECTION 2 10160 0105 ' O OLD
stanr )3 srop =" |sramr E.  stop = o OO0 0OV s DN O X
AMBIENT TEMP WET BULB TEMP | RH percent . t pr ‘ o y
stanr /S 'c srop -_ — % 0.8 O g O @;DOJ
7 0100 D= oln
Source Layout Sketch Oraw North Arrow 3 (O O i g 55 g O %
:( y % |O 1O | O | s6 ' E';g
® 210 [0]0 710 8 Ol0
X Emission Pount ~
016 0 0T IRICIONS
3 ([O|OIO10 | 58
Sund wind 30 O O o O 60 O O O O
Y prume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
e ra0:” :ﬁv’:fs;:g::;rr R;iINGS it
Sun Locaton Line O MINIMUM (D MAXIMUM
OBSERVER'S ﬂf"?mmn s -
e o
COMMENTS Dve Fo lecosl.on of Dtack ossfwjpnifsnf o DATE_
‘;moke mMmusS? /AC. G, -[\fuf"'l G, ﬂ’ﬁ ’ 7— 1¢c -1© 87
ad;,vs?ed arng/e. ORGANIZA ION 4 ost ..
OAJ;erref L, Cha;-j Envd,ronment e Ne /n

| WAVE RECEIVED A COPY OF THESE QPACITY OBSERVATIONS
SIGNATURE

CERTIF! CB_YDHE C__

A5 3087

B

TITLE DaTe

VERIFIED BY

DATE

itk
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Johnson Controls, Inc.
Battery Division
Qld Greensboro Road
Post Oftice Box 1002

" Winston-Salem, NC 27102
Tel. 919/761 1550

Aeeendtt  C

\JHNSON December 18, 1987
CONTRELS

aul Jenkins
vironmental Testing
700 University Commercial Place

Charlotte, NC 28213

Dear Mr. Jenkins:

Our production for Grid Casting on December 10, 1987 was:

Bank #8: 40,600 grids
Bank #7: 24,900 grids
dﬁﬁ
G Sincerely,

¢ |
1 Mas k. gean [

Mark Pegram
Engineering Manager

MP:dcl
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J§HNSOH JOHNSON CO ITROLS,INC.: DEPARTHENT —the .
CONTRELS " EMPLOYEE'S EARNINGS COMPUTATION WORKSHEET HORK CENTER ;
KEY: 2100

x00-Rans-oares Ld= 7057 PROD-SHIFT-NBRSK 2 3 MACHINE-LINE-NBR ; g4 FACILITY CROE
: e 9w FACILITY NAME webiZS
« 4
oo e ] G o] " | By | vomren | v | G [Vl | L %
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Revision to Reference Method 1-8




RULES AND

have perowde tmpurities that will causs
erroneously high suwiuric actd mist meas-
urements. & taat for peroxides In tsopro-
panol has been Included In the method.

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

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

MISCELLANENUS

Several commenters questioned the
meaning of the term “‘subject to Lhe ap-
proval of the Administrator” in relation
to using alternate test methods and pro-
cedures. As defined in § 80.2 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 OfMces or
State, local, and regional governmental
officials who have been delegated the re-
sponsibility of enforcing regulations un-
der 40 CFR 60. The=e officlals In consulta-
tion with other staff members familiar
with technical aspects of source testing
will render dectsions regarding accept-
able alternate tert procedurer,

. In arenrdanee wilth =rction 117 of the
Acy pubklication of these methods was
proceded by consultation with appropri-
ata advisory committees, independent
experts, and Federal departments and
agencles.

fSecs. 111, 114 and 301(a} Of the Clean AN
Act. sec. 4(s) of Pub. L. No. 01804, 84 Stat.
1683; sec. 4(4) of Pub, L. No, 01-804, B4 Stat.
1687; sec. 3 of Pub. L. No, PO-148, B] Stat 504
j42 U.5.C. 1B87c-6, 1857¢-0, 1857gia}] )

Wort —The Environmenta! Protection
Agency haa determined that this document
doss not contain & Major proposal requiring
preparstion of an Economic Impact Analysis
under Executlve Orders 1182 and 11940 and
OMB Circular A- 10T,

Dated: Aurcust 10, 1977

Doucras M. CosrtLE,
Administrator.

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

Arrrantt A-—-Dorerened Mateiios

_ The relerenee methnds in this snpandin are referred 10
in § MR (Performpnce Trsta) and § 800 (L omiphancs
Wilh Hrandards and Muintenanes Requirsments, of #0
' FIL Parr s, Subipart & diserad Prowisinnag Hpseitic
nEra af fliese pefrrenca dneihods Are deaefitwad In the
srndacde of perfortnanes conuabed (o Lhh SUBDArte,
begrnming with Subpart 1Y

Wattan sach standan] of periormance, & sction Udsd
“Teat Methodds and Proceduren’ 19 provided 1w (1)
identtly the test nisthods plirabia 0 the fecibty
subfest ta the peepective atandard And (9 teniity any
peoal rtrue hinns oF ethtiens 0 be Bllowed when
Appising & nethng W the p ‘Hiea farlite, Huch in-
SN (L sTamiple, eatahlhinh sainpling ratns, vol-
1mes, or LemMperatures: are Lo b ussad esthet 1n addiuon
to, of s Subsiitute for procedisrss 11 s rafarance matting,
Pimilnrty, for soutesa sihject 10 #1uimion monltoning
FAQUITATIFNGLS. apacIfr 1N I IIONA Partaining Ut Ane tea
of & referenicr mirthind are Lrovidesf Jn Lhe <nbpmet or 10
Appendiz 4.

FEDERAL REGISTER, vOL 42 NO

REGULATIONS

toelimnn of methods tn thin sppendlE i1 not Intendad
M AD ARQGPAATIANL OF ¢laniad 01 L BALUMLILLY W
SOUSFOASE LNt MM DOL subjact i siasdards Of DOrbTIULN S
The mathds are petmntally & Lo Sther EORre.
howsver, applieability should oontirnisd by onrelul
and lrpmnrlnu- evaluatinn of Lha eonditona prevalent
at sech srireres

‘The approach Killawsd 1n tha frmulalinn of the ref-
renes metiors Inpnives snastficatew ot aoipment.
procedures, and pertormanies, [ onneept, & perinfmsnes
aper IHenlinn ARREoseh wondd be prateeanle in il metinds
e miisr (106 milown (e grentsat frajlulity W Lhe user.
Lo it a, Lowevar ths gpprosch fnmpeaclice! 1n measd
rRaet hecRllee perfufasiien  apeellieatione cannol ba
sstabticiied Mot af the metheds desenbed  herein,

Lherelor: G volve spuecdne squiprent spuethralions snd
proecaisnes and aniy a few netRnds in thicappendis rety
Gy pertarnomer citenn

Minar claners oy the referenre methoais should nat

nevrssmrily Bl Ut walirhity nf the eesuits and i1 s
recoguired  that attiroafive and  emquealent methads
Fyicl Haeloun sew pravedes anthnonty for Lhe Administe-
L ta freify of apprave (1) squiveient melhorts, 12}
alternative methads, and (0) roinor chanees in the
el hiwdology of the refarencs miethads. 1t should ba
rirurly undersiowd 1hst unlea otherwise 1dentified sit
w;rh methpds and ehangrd miitt hava priar spproesd of
the AdmisisiTa® An awnel employing mach mathods or
diw1al lone (romn Lhe referenes mathode withnut obtaming
prig Approval dosa an st the rial of submaquent disap-
proval and retasting enth appraved methods.

Wilhin the refarenrs methody, esrtatn sflfific sqni
ment or nroreditas are recogriied as being scosptable
or potantislly aceantahie snd are *pecilically 1dantfied
In the-methads, TEO-IKF!‘ILI 1dmntifiad a8 arcepiahia.op-
tinna may be wwwd without approval but must ba ideny-
Hed tn tha test report. The potentially spprovanle op-
ons ara ciuvd Ba “‘rubjeel s tha IJ"DH)".} of iha
Adrninistrator’’ of as "or squivaient.” Huch patentislly
approeabis lachniqom or sliarnatives may o used st Lhe
Mlanration nf ihe awner withaot prioe spproval. llowsvar,
dewailed deseriphines for appiving Lbase  powantially
RierwRbde toehne e ar plismatives are not provided
in the reterenes e nnds. Also, the molentlally approv.
RRlE G- wre Nt nacassarily aconptatile In all apjilics-
uans ihiersfore, an oWnet sleeling 10 Use TUCh DO-
1snunlly approvable tachniquas OF AlLernativen s re-
aponsibla for: (1] sssuring that the tachniques nr
sitarnalvas ars i et spplicabls snd are Droortl,
szacuted; (20 including s writtan description the
allarnimlive mathod In the tast renart (Lhe wmiiten
methor mnst be claar and must be capable of baing per-
Inrmeet withioul sddltional Inatruetion, and 1he degres
of dawiil shnnid be similaz Lo the detail contained in the
referanes methed1): snd 13) providing any rationale of
TupperLing Sath Dacesxary to show ihs valdity of the
ajlarnative In Lthe parucular spplieation. Fallure w
maet thew reqrirsmens ean remit in the Adminis-
trator s disapproval vl the slternsuve.

Mrsunen 1 Sampi® o ash VRIOATY Tivae 14 por
STATHENABY SOTUKEN

1P wepie anad A ppleatily

1.1 frinelpia. To add in the represeatafice mirasure
ment ol polivtant rnisueis midor towl volomestne dow
ralr fron; & SUALIOTIATY SONFOS, & TNASAUPSINANT tite whers
the ofMurnl dream 8 Kowing in & Enown dirretion i
seterted, and the crotsection of the tack is diviuded inta
A numbsar of squal areas. A traverse pwinit 18 then located
withiy sach of Lhess squal arsan,

12 Applimabilty, This method is applicabls ta flow-
Ul ICRA BUreRTT In diets, stack, and Atiea. The method
a0l he used when! (1) Sow it cyelonic nr ssairling (e
Smc)on {4). (2 4 ser ts smadler than about 0.30 metsr
(2 100 In diametsr, or 0071 m? (111 M D 0 reoaseer-
tonal ares. or (1) Lbe MeAsUrement site I8 lInxa than two
sLatk Of At AlaDetars downatream of leas Lhan s balf
diameter upatrram trom s fow dinturbanrs,

Tha terquurrinents of this method musl he considered
hetars rorgtraction of & ew tacihiLy fron which amisgons
will b rneasured: Bilure to do &0 May TAGUIFs SUDSEGUENL
alitaraiinie tn tha flack or devialion from i1he standard
proeedura. [ ass el NNg FASNLY are JUDIArL 1O AD-
pmral by the: Adminmtratar, U8 Eanirsnmentsd
Proteciinn Agema,

2. Proesdurr

2.1 Bedaction ol Massufenienl Sile. Swnipdiey or
Tui iy Magauremenl a gerforined sl & uta lorated st
lemst e1ght slack or durt duametery downsiraam and twe
diameLan npeurcam fom any flow dsturhapos such s
& harul, rXpmirinn, oF moLLrecUQn in Lhe slack, or from s
vrulbe Mame. Ll peongeary, a0 RlLETRALITS Kcation May
be sainciad, Bt & pONLOn 81 isAAL two stack or duct di-
snaters downsiream and & hall diameter upstream from
any flow duturbance. For & ¢ lnr crose Ji
an squivalent dismater (17,) shall be calculated trom the
Iollowing squation, 1o detarmine the upeiream and
dou rerrean dis(anres

2LW

3 - !
. - W
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Dated: September 22, 1983,
William D. Ruckelshaus,

amended by revising Method 1 as
follows:

Administrator. _ 1. By revising Figure 1-1 and Figure 1-
PART 60—{ AMENDED] 2 as shown: -
Appendix A of 40 CFR Part 80 is
. -
bucT DIAMETE_RS UPSTAEAM FROM FLOW DISTUHBANCE.(DIS'TAN-‘CE A}
0.5 1.0 . 15 ‘2.0 25
50 T I T I ] T 1

MINIMUM NUMAER OF TRAVERSE POINTS

MIEIMUM NUMGER OF TRAVERSE POINTS

*HIGHER NUMBER IS FOR

RECTANGULAR STACKS OR DUCTS

-~
o
{

)
r

24 or 25°

4
|

-
[-]

o FRACH POINT OF ANY TYPE OF

DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)

—{ DISTURBANCE

™ *SITE

/I
l@mnmcz

- 16 STACK DIAMETER > 0.61m (24 inl
12

L B ors*

" STACK DIAMETER = 030 TO B.5Y m (12-24 ind

T
A .
{ [MEASUREMENT
B

0 | ! | L j ! i
2 2 4 [ & ? [ 9 10
N ! -«
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE IDISTANCE 8)
Figure 1-1. Minimum number of traverse points for particulate traverses,
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
os 10 1.5 2.0 X
0 T 7 ! i [ | T
a
HIGHER NUMSER IS FDR T(r7o|smmnrvce!
RECTANGULAR STACKS OR DUCTS
. A _
49— i MEASUREMENT
-f - .F.. S!.TE
B I
50 - -
J_ kmsmunwct
20 p— B —
16 STACK DIAMETER > 0.61 m (24 in)
I 1z
0~ l g OR gv —
STACK DHAMETER = 0.30 TO 0.61 m (1224 inl
¢ ! } | | ] 1 |
2 b ] 4 5 [ 7 8 E) 10

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE [DISTANCE B)

Figure 1-2. Minimum number of traverse points for velocity tnonparticuylate) traversas.

2. By odding Citations 7 through 12 to
Section 3 [Bibliography) as foliows:

Appendix A—Relerence Methods
.

Method 1. Sample and Velocity Traverses for
Stationary Sources

3. 4 & B

#. Hanson. H.A. RJ. Davini. .}, Morgan,
and A.A. lversen. Particulate Sempling
Strategies for Large Power Piants Including
Nonuniform Flow. U.S. Environmental
Protection Agency. Research Triangle Perk.
N.C. Publicaticn No, EPA-—000/2-76-170. June
1876, 350 p.

8. Brooks. E.F.. and RL Williams. Flow and
Gas Sampling Manuel. U.S. Eavironmerial
Prolection Agency. Research Triangle Park,
N.C. Publicatior No. EPA-600/2-76~203. July
1676. 93 p.

9. Entropy Environmentalists, Inc. Traverse
Point Study. EPA Contract No. 8023172
June 1977. 18 p. N

10. Brown. ]. and K. Yu. Test Report
Particulate Sampling Strategy in Circular
Ducts. Emission Measurement Branch,
Emission Standards and Engineering
Division. U.S. Environmental Protecton
Agency, Research Triangie Park. N.CC 27711,
Juiy 3i.1980. 12 p. .

11. Hewksley. P.G.W.. 8. Badzioch. and |.H.
Blacket. 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 Sampling
Points Needed {ct Representative Source
Sampling. In: Proceedings of ke Fourth
Neationel Conference on Energy and the
Environment, Theodore. L., et &l. (ed.).
Daylon, Dayvton Section of the American
Institute of Chemical Engineers. Ociober 3-7,
1875, p. 563-564.

{Secs. 111, 114, and 3C1(a} of the Clean Ajr
Act es amended (42 U.S.C. 7411, 7314, &nd
76N al}}

{FR Dac 8326377 Filed 9-29-£3, A.45 ax]

BILLING CODE 8550504
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|

1
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»
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B}

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

whers /. = length and IF=width.

92 Determining the Numlnr af Traverss Pointe,

22,1 Particutsts Traverses. Whan e sght- and
1wo-rliameler criterion can be met, the ninimurn number
of traverts points shall ba: (1} iwelva, (o circuinr or
rectarmiar siacks with dismeters (or equivalent shi-
AMmMers) greatar than (1AL mster (34 0. (2) eighl, lor
cireylnr siacks wilth dinmeters helween 0.3 and 0.AL
meter £12-20 100 (3 tane, Inr recisuguing <1acks with
rouivslent dianieters hetwrsn .30 atad 008 mueter (12-24
[1400] -

When the eight- and rwasdinmeter criterlan eantnt he
miet, the minimum number of (eaverse prants s delers
wnned fram Figurs -1, Bedors relrering 1o tha Brars,
tinwaver, deterune the disisneess from Lthe ehosent msss-
HEcimetl <ite i the nereest nnstesam snrd downslresam
datarbanres, mud divute sacli dittance by (e steck
dinmeter or fqmiealent dirmetsr, (0 deiarmine the
distanee 10 Lerma nf the nuiniwe of duet dismerters. Theno
determime fiin Bigurs 1-1 the minimum nemher of
travsr~s [ints that corresponda: (1) 1o (he nember af
Auet dismersrs upatresm: snd (2) 16 Lthe number ol
diameiery downeuream. Select the hrghar of the Lwo
mintmum namhars of travefse potnts. o7 & greater valus,
wa Lhat for cireular stacks the nairnble iv a mulliple af ¢,
snd ‘or rectangulat «1acks, the numher Lt one of 1hose
shown in Table L-1.

Tantk 1-1 Cranscvenanal favoen! tar roetangeine abneid

Ma-
trer
lay-

Noitnher nf frasoree Poruis ond
: 1x3

FEDERAL REGISTER, VOL. 42, NO 180—THURSDAY, AUGUST 10,

1977
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DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

0% 1.0 1.5 2.0 2%

40— MEASUREMENT

¥ {DISTURBANCE
A
== ae

kDISTURBANCE

0 L 1 1 ! ! 1

2 3 4 5 6 7 8 9 10
OUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE R)

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

2.2.2 Velority {Non-Partienlate} Traverses. When
welocity or volumetric fow rits 10 (0 be determined (bui
not particulete maiter), the same pracedure as that for
parlicuiste traverses {Hoction 2.2.1) Is followed, except
that Flrura 1 -2 may be used instead of Figtire 1-1.

: 2.3 Cross-Bectinnal Layout and Location of Traverss
fomts,

2.3.1 Cirrulsr S3tacks. Locais the Lraverse pointa on
tws perpendicular diame ters adeording to Table 1-2 and
tha example ahown in Figure 1-3. Any equation (lor
exnnples, ser (litations 2 and 3 in tha Biblingraphy) that
pivra the anme valuas as Lhose 1n Tables 1-2 may be used
1u dirts of Table 1-2.

For pacticulate traverses, one of the diameirrs muat b
ina plane containing the greatest sxpected coneentranion
variation, .., sftsr bends, nne dismeter ghadl be in Lha
plane of the Bond, This rerpuirement becomes lass crilical
us The distanee from the disturbance incrsasen; thersfore
oiher dismeter incations May be ussd, subject wapproni
of the Admijnstrator.

It addition, for siacks having diametars greater than
041 M (M4 1n.) DO tEawarse pinds anall he located within
ocentitteters (LY In.) of the siack walls; aad for stack
distnstery equal ta or beax than 0.81 M (24.10.), no traverse
poiniashall be lorated within 1.3¢m {0.501n.) of the stack
wally, To meel theso Aitenis, cbhserves Lhe procedures
Kiven below,

2.4.1.1 Huacka With Diymertrrs Greatsr ‘Than 0.61 m
(24 ). Wiren any of the traverse points ss located 10
Heetion 23,1 fall within 2.5 fin (1.00)0.) of the stack walls,
relocate them away fram the srack walls to: {1) a distance
of 2.5 ¢m (1.00 1n,); or {2} a Jistanes equsl to the noezls
inside diameter, winchever i3 larger. Thess relocaied
travcrs points (an #acn end of a diameter) shall be the
Ualjusied” TPARArSe pOINLS,

Whinever 1wo gLeerss e (raverte points are oomhbined
In form & ungle adjudted iraverse point, treat the ad-
{usied print a8 Lw b tePpArale travesrsn points, hoth in the
siupling sar veloeity measuretnendy priseduers, and in
recarcding thie dntn.

FIDERAL REGISTER, VOL. 42, NO. 160—THURSDAY, AUGUST 18, 1977
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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.

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

Traverse

point

":':b:r | Number of traverse points on a diameter )

diameter | 2 [ 4 [ 6 [ 8 Jrof 12 [ 6] e] 20 j2z]o2e
] 18.6! 6.7 44| 3.2 2.6 20| 1.8 1.6] 1.4 13f 1] 0
2 ps.4] 25.0]14.6|10.5| 8.2| 6.7| 5.7| 4.9| 4.4} 3.9 3.5 3.2
3 5.0)29.6{ 194|618 9.9] 85 7.5] 5.7 6.0 5.5
4 93,31 70.4]32.3 | 22.6)12.7 146|125 10,9 .7 8.7 7.8
5 85.4|67.7134.2] 25.0 [20.1 [16.9] 1.6 12,9 [ 1.6 |10.5
6 95.6180.6 | 65.0) 35.6 [26.9]22 0] 18.8]16.5 14,6 [12.2
7 ©|B9.5|77.4]64.4 | 36.6|208.3]23.6]20.4]18.0]16.1
g 96.8|85.4)1 75.0[63.8 37,5296 25.0]21.8 [10.4
] 91.8(82.3(73.1 (62.5(38.2{30.6 |26.2]22.0
10 g7.4|ea.2lrs 9|l n7ieralsmaln.s]2.2
n 93.3{85.4}7c.0]70.6 | 61.2139.3]32.3
12| 97.9 §90.% f£3.5{76.4 | 69.4 |60.7 139.8
17 94.3{87.5|81.2| 75.0|68.5 |60.2
14 98.2]91.5|85.4(79.6¢73.8|67.7
15 ! 951 ) ast laaslmz s
16 98.4| 92,5} 87.) |82.0|77.0
1”7 85.6190.3 |85.4 |80.6
18 98.6( 93.1182.4 1831.9
19 36.1 [ 91.1 {BR. B
20; 58,7194 5189 S
21 565 1971
22 33.3 lae s
23 4.8
24 94.9

23.1.2 EBtacks With Diametera Equuai Lo o1 Lass Than
PAL I (2410 Follow the rocsdare in Saction 23111,
poting only Lhal sny Cadjosted” paints annuid be
relocatad away frnm the sta K walls to (hi s distance of
13 em (050 Ry, or (2 distance rrusl L) Lhe nnzzie
[alde distnatsr whicheeer 4 larger

232 Heetangniae Simclv Jielerrmina the nnmbear
of Lreverss parnts st eagdatnnd In Sectiong 2§ amd 290t
this method  Fram Table §-4, detarmiine the grid ron-
Agiration Divida the stack erovvasctian (nto &y many
aqual rectAnguler elermental areky as Lraverse poinld,

snd then locate & traverss point at the eantrold nf each
oL arce o ording L Lhe sxaimple In Figore 1-4

Uhe Ltlonlion of tFRveren Eunlnu being 1o vloss 1o the
sk walls 1% 10l c1pecled Lo arse wilh rectangolar
stacks 11 thus prabisim should avar arise, Lthe Adininis-
e mosl e cobtactesd lor resoluuen of the nstier

Y S enflerion of Ahsencs af Cpoloanne Flow fn mnst
stuliunary wnrces, Lhe alirections ul atwe-B gas tlow a3
fasvantiply  paraliel Lo the s il wails tinwewar,
egetans taw may st (T alter wieh domicet as cvebones
and inarual deinisters [Bllowsng veslur serubbers, or

s f2) In machs having tangenily inlats or other durt con-
., which ad Lo lnduoe swirling: in thess
s inmances, the prsenos or ahmnes of cyclonic Aow ot
. the sampling location muast be dstarminad. The iollowing
a tachniques are acceplable for thu detarmination.
M T ‘l- T
O e | a
! |
I \ §
IR S R S
3 - o : . © ! a ' o
| i
|
e ——— ==
I ! {
1 L 4 o ° : ° o
1
A 1 l

Figure 1 4, &xample showing rectangular stack crosy
weclyan tivided into 12 cqual areas, with a traverse
point ar centrosd ot cach area

Favel and cero (ha Mmanatirier. Confeet & Typs 5
POt Lbe 16 Lhe ananemeter Posstinn The T v d patot
Tish &1 BALD (FRPCT% PNLL, 1 SHERasiOT, 30 Uiag tha
nhanes of 1ne L40s 0De AR af the atot Hsba s perpende-
ulur Lo Lhe sk erossesncnional plane whean 1tie Type B
pitor inhe w i they posiyon, (L8 st 0% eafarenea™ Noarn
tha differenuial pressure (4p) reuding at sach IFAerT-A
peunt. s nuil (zero) piet reading 13 obiainsd s 07
rafarencA AL 0 PIVAN LIATCrSe PAtnt, AR accaplabla tnw
eardyint exidts &t that poant 1f1ha pitel rescding v not
rern AL Q° rafermnen, rodite Lhe prtol tuhe (11 0 +'0° yaw
angied annlanpd ronding jenttanuel, € asefinlly dersrmin
anirl reenrd Che vaiue of the totalian angie (a; 19 1Tha
nearest degrea, ATIer tie antl e ue Bas baen spplnd
at anch traverse peant, cadeydaie the averges of the abeo-
lnte watnes of a, axiien o wnlues of 0F A thoww poings for
which oo Gtaliet was nspaared, snd inejeds thesa in 1he
overndl aver preo 1T Lhe Average value ol o ia greater thon
10°%, the over ul ow rondivion in 1he alacE W unsccoprabie
and hertmliva mneLhodology, suh]jw-t_ 1o the approgsl of
e vhupy CrArer, sl fie ysed 10 perform oleurate
Sionple B veloeily traves sy,

3. fihlingraphy

1 Datermining Dust Coneentreation ina G Soream,
ANME Perfarmance Teal Corde Noo 270 New York.
o )

2o lrevorkin, floward, sl ol Air Podliosn Qoires
Tecning Mannal. AIF Poiluien Control Lnstring. Loy
Angrelea, U AL Novsmbar Ll

W Metinds fur Lieterminanan of Valoeity, Vnluma,
Trust anl Mt Uamient o] Ciasss, Weastern |'recipiatiam
inviuon of Joy Manulecturing Co. Los Angelss (A,
Bullsnin Wi 50, |9AR

4 iaudard Methold for Sampling S1aeks for Fariieilate
Mutier, In 1971 HBonk nf A~TAl RSiandard~  'grl 2,
ATV Dreslznation D-20258-71. I'hiladoiplia. 55 1971

Sotlaresam, Ho Al el Particulats Samping S1mlagies
tor largs I'ower Plante Inciiding Nonumifurm b low.,
USEEFA, (PR, EXRI, Hesearch Trangle 'ark, N 1°.
F B & —a00/2-76=- 170 June {978,

6. Futrapy Encirnnmentalicts, Tne. Deatarminsiion of
the frptimiem Number of Sampling Points An A naiv-is
ol Metnnd 1 Criteria. Environmensal I'totectine Ageney.
Ha-sarch Triangie ark, N.C. EPA Conirsct Na. 88-L1-
302, Tark T,

METRAD 2—DETERMINATION nF S1a0r N4 VELAGITY

AN MOLUMETRIC FIOW RATE (TYrE S 11101 TURE)

1. Praneiple and 4 prlicatility

1.1 Pringipde. The averuge oas volin 11y o K 2thelt 1
deterried fram thr gas densny And frop measUreInent,
ot the gyerage ettty et wilh 3Ty pe = =t b
[ O R N LA D ETYUARE T T

o oseebert ey T naihedd ALy al e for
ok e nl rhe s erage veler iy ot s e anag
I puann? Lot g ‘e

i prrwecre s e mppli alle R MUSRSUTAIT 1 < lny
winch fark 1o el b e teen ol Sethod 1 Xection YL
Al e evertoel cARe o b s fof dhree! INERSH e L
xR e ol SWITHR Kae Lreains sec (e 24 of Aethed
Ioshtrw s bt el e enrpe o 0 e e W Eng o pong
dicrana, When Oty e - cate e et whhe g ve
\\Ynf'vdl[f“\. Stahjbct tor thiee roval al the & lusanranae,

e Environmeninl Proteciinn Ageney miast e s
plovemd Lo MAKe srriirale How rale clerermimmninns:
rLRI tes nf surh KiLerHAL, Ve prrincsitilpas wre 0D 1o spall
SrralE it eng YAt 0 o idenlate the totsl eoliymetrp
Mo racw Stavirtiraife ety ar (50 2o raoee 0o drnchier
DICASEUPCNIEAL sile 3L wineh the flow 19 aecoptalide,

2 Appareddua

Epwetfications for the apparkiine are g)ven helno Any
ather Apperatus thal bas toen domeosgrated sabdect to
approval of the Admnn. teator) 1n b caprhle of meruing
Wie spegiieations will in cotsidered acceplabio
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RULES AND REGULATIONS
the arternal tubing dlameter (timengion D, Figuse

wmd (b) mwu‘ rm distances
g and Py, 3 D is between
o and ¢85 em (Mq and In.’Lnnd P, ed Paww
srusl and betwesn 1.06 and 150 KA. Lhare ars twe pomibia
optiona: (1) the pitot tube may be aalibrated acoording
to the procedurs eutlined Ln Bections 4.1 through
4.1.5 below, wr (1) 5 bamiine (isclatad tube) cosffcient
wnlue of 0.4 may be smigned to the pitot tubs. Nots,
howewar, that (f the pitot tube Ls of an sssambly,
eaalibration may still be required, daspite know
of the bDassline cesflicient waiue (s Baction 4.0.1).
it Do Pa.wnd Py are cutaide the specifisd dmits, the
phat tulbn must be calibrated na wutlined in 4.1.2 through
4 1.5 helow.

411 Type 8 Pitot Tube Assemblies. During sample
and valocity traverses, the laciated Typs B pliot tube is
nol always oeed, Lo many instanoss. the Imnl tube ts
usad |n combination with sther souros-sarn pling compon-
enis {thermmooupls, sam pling be, notile) & part of
a3 “‘sssembly " The presence of other sampling compo-
nenld esh Aomelimes affect the bassline valaus of the T'yps
B pliot tubs cnefMicient (Cliation 9 in Bactlon 8): th:
an assigned lor etherwiss known} baseline cosficient

D¢ TYPES MTOT TUBE
- - 2100 em (34in) FORDy*1.3em{1/2in) = o
SAMPLING NOZZLE

asssmbdly cosfficient dantioal
oaly when the reiative plasement of the componanta in
the amwmbly t5 wuch thet aarod tarferencs
afftecis are silminated. Figures 3-8 34 Ulustrate
Lo tarfersnce-ites oOmponsot for Typs 8

{tot tubes having extermnal tubing diametars betwesn
.48 and 0.98 o (Msand ¥ ln.).‘l‘yr 8 pitot tube sesem-
biles that iail o mest mg of all of the specificationa of
Figures 3-8 throngh 3-8 shall be salibrated sccording to
ihs procednre outlined in Bactiona 4.1.3 through 4.1.8
below, and prioe to calibration, the vahies of the inter-
ormponent :mmn {pliol-nestls, pitot-thermonop's
pilot-probs th) shall be messured snd recorded.
Nore.—Do tot uss sny Type B8 pitot tube assembly
which (s eanstriostsd mieh that tha impeat pressures pnen.
ing plane of the pitot tube is balow Lhe sairy plane of he
nnttle {(sea Figure 3-8b).
4.1.7 Callbration Betup. If the Type 8 pliot tube ls to
calibraied, ooe lag of the thbe be permanently
marked A, and the other, §. Calibration shall be dooa In
s flow systera baving the foltowing sasectial desiga
features:

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

SAMPLING
PROBE

SAMPLING
NOZZLE

STATIC PRESSURE
OPENING PLANE

D IMPACT PRESSURE
QPENING PLARE
t TYPES e D . .
MTOT TUBE
NOZZLE ENTRY

8 SIDE VIEW; TO PREVENT PITOT TUBE
FROM INTERFERING WITH GAS FLOW
STREAMLINES APPROACHING THE
NOZZLE, THE IMPACT PRESSURE
OPENING PLANE OF THE PITOT TUBE
SHALL BE EVEN WITH OR ABOVE THE
NOZZLE ENTRY PLANE.

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

3/8 in.).

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




— {Z)I.llulﬂl‘ in.)

THERMOCOUMLE

41765

P §

{1in}
THERMOCOUPLE
ke, adl
6 Oy TYPE S MTOT TUBE

TYPESPMTOT TUBE

Figure 27 Proper thermocouple placement to prevent interference;
Dy between 0.48 and 0.95 cm {3/16 and 3/8 in.).

o

TYPES PITOT TUBE

N

SAMPLE PROBE
: !

l n

!
I

~t— Y 2>7.62¢em (3in)

—-—-’1

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

4121 The flowing gas *tream miyt he ronfinad Lo s
duct of definila cross-sectional ares, sithar creular o
reclannuar. For eircular croms-seclions, the munumum
duct diameter shall be 3.5 em (12 in.); Jor racLan,
rroms-sections, the width (shortar nide) sbhall ba &L lesst
254cm (104n.).

41.2.2 The croay-sectional ared of the calibration duct
must ba constant over & distancs of 10 or more
dinmelers, For s rectangulas croassection, use an saqilve-
et diametar, calrulated from the lollownng sustion,
tndetremine the ninber of duet diametars:

2LW
D, - S
(L+ W)
Louaten 201
»hiere:
Pry=Fenealont alino iar
i =length
W=Wullb

To en<ure tha presanre of <taide, fully developed low
pAtterns at tha calibralon sie, or lest wehion,” the
*ite msl be Joeatied 81 lract pght digimelees down<trearn
and 1wo digmeters up=irearn ftom the nearesl disurps
Bhires,

Nntr.—Tha right. snd Lwo-diaineisr critesia ars not
absolula; other tast e 10N ICSHIONS MAY D Ul (b=
et 109 approvsl of the Admunisirator), provided that the
ilow ai tha tent 5300 )5 xtable and demonsirably pacallel
10 the duct anis.

4.1.21 The Anw +y<tem shall hava the caparity ta
Foniale & Ietf-Carpnn vepswe ity aroudd 419 moman (1.0

FEDERAL REGISTER, vOL 42, NO

t/min). oy seloeily musl le enn-tant with Lwe 18
antas steady flow during calibrstion. Note that

bIT Y pitot tube coetficientashtained by single-veicelly
e‘hrnuon at 15 nfmin (3,000 f'mang wit) genarally be
valid to withun 23 perrent for 1he measirement of
welocilies pboee 306 mymip LAD) (LM} and @ withio
+6 w & pereent for the messyrameant af valociliea be-
twar: [RO and S mimin (800 and 1,000 fi/min), i a
more iItec)se rofftlslion beiween (7 and valovity
destred, the Aeow ay-lpm +lhw!ll have the capaciy Lo
Zenarmte sL loast fouwr distinet, Sime-HIPAMANT 1ail-secLian
velngiliat cavanog Lha Yelncilp rangs from 180 Lo | 525
mn (w0 W 300 f/mang, and ealibretion dats shell
he LAKEN AT rAQIIAT Yriofity INUAFYAL Over Lhus raage

C e CCtations ¢ anad 14 n Bection 6 for datalle),

+1.24 Two sntry porty, one smach for the ciandard
and Tyiw H pitot tubas, shall be cutl 1o tbe tasl secliun:
tiie standard putol antry port shall be kocaled siightly
dnwnaream ol the Typa S port, »0 that the standasd
and Type & impact eperungs will lis 1n the same croas:
~srtlonal plana dunng calibrabon, To facibiats shign-
mant of the pitol (nbes dunng calibral.on, it s advisable
1hat the test sorion be construcied of plesig!ns or some
olhar transprrsnt matarial

413 Cihibranon Proesaare Note that thic proesdurs
19 & geanaral are smil o doust oot b geed without st
referring 10 the tpeeal considerations prasentod jn Sm-
ton .15 Nule nlv that tho provedure anphes only to
single-velcity canhraton, ‘To nbtain cahlrelion defs
tor the A miel B o-pbe of the Ty pe & piwol tuhe, procasd
as [nllows:

4131 Make ure that the manometar 19 property
filed anad tnaL Lhe oil 1~ tree from contamineion wnd v el
the proper dep<iiv Inspect andd leak <he Wt ptar Lines;
TADAIL of Tt 2l e s ary

4.1.12 lavel and sero the manomriar. Turn np 1ha
tan aid sllow the Dow to stabilizs. Heal the Typa S entey
port.

4..33 Epwre tbat the manometas b lavel and tarne|,
Pomtion the standard pilot tube at Lhe calibration point
{dewsrmined as oullned in Betlnn 4.1.5.1), and align tha
tube 30 that | tip is poloted dissetly into vha flow, Par-
tieular care should be taien 10 ahignung the tuhe Lo kvoid
yaw and pulch sngira. Make wuze thal Lhe entry poil
surrounding the iube 1= properly sajed.

¢.1.0.4 Reasd Apy s and record 1te vadur in s dnta 1ahls
sinulet {0 the ons shown 10 Fygure 2-4. Hemove thia
arendard petof tube from the duct and divconnect 1t froin
(ha manoniater. real Lhe stan-srd eniry port.,

4155 Connset tha Type 8 ntot tuhs 1o the manoin.
#taf, Uipent 1he Ty 3 entry part {hisek the manom-
rtet ievel anl zera. Insert and shgn the Type 3 pltot tubs
a0 LhAL 119 A Side ImDaCL anenuig 19 kL the sams polnt s
wks Lhe slandard 316t (Ube wod 1% powied duiraclly IRio
the tlow. Maks sure that the eutry port sstroundiug the

tube 1y properiy sealed.
1438 map. and enter its value in the dals table.

Removas the Ty 8 pilot tabe from Lhe duel aod dis-
cohneel L from Lthe manomester.

4.1.07 HRHereat stepa .13 3 thrugh 4,1.0.8 above until
thrma juire 0f Ap readings have lweti ohtsined,

+ 1.1 Hepesal staps 4,5 33 througn 4.1.3.7 ahove for
tha B ciede of the Type 5 pitot tube.

4039 Derforma calenlabons, as described In Seetion
414 helow,
4.4 Csleolationa,

4.1 4.1 For each of the <sn pmers of A readinge (1.,
thtas from stde A and three fmm mde B) chisined 1n
Eertinn 4.1 3 ahave, caleulate The value of the Type 8
et fuba cveellicient A foiluw -
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AY768 RULES AND REGULATIONS
PITOT TUBE IDENTIFICATION NUMBER: DATE:
CALIBRATED BY: .

. “A" SIDE CALIBRATION : .
A Ap
em HyD em oD DEVIATION
1
2
3 .
Cp (SIDE A}
“B” SIDE CALIBRATION -
Aoad Lp(s )
em H30 emH20 DEVIATION
1 .
2
]
C, (SIDE B)
3 —
X |Cols)-Tpla OR B}
AVERAGE DEVIATION » ¢ (A OR B) = ~-— MUST BE <0.01

| € (S10E A)+T,, (S1DE B) [-e—-musT BE <0.01

Figure 2-9. Pitot tube calibration data.

Catn = Cyrarad

Equation 2-2

whate:
Cy0y=Type 8 piloy Lube cosficlent
Ciiod) =Btandard pitat tube coeMciont: wse 0.00 if the
eosMelent s unknown and the tubs I3 designed

sccording Lo the criteria of Sections 2.7.1 to
2.7.5 of this mathod.
Afaue= Valocily bead messured by Lthe standard pitot
. tube, em R (in, HyD)
Ap,=Velocity bead meanired by the Tyne B pitot
tube, em HyO (in. HyD)

4142 Calrnists C, (ride A4), the meap A -«ide coef-
ficient, and &, (side B), the mean B-sids coafBrlent;
calciists Lbe difference beiwesn thess two sversgs
raives.

4.1.43 Culculais the t!_githtlon of sach of the thres A-
side valiag of Cp 1) from C, (sida A ), 8nd the devistion of
mch B-ggde value of C,¢i) from C, (side B). Use the fol-
lowing aqustion:

Devialion = Cyy—Co{ A or B)
quation 2-3
41494 Calrale », ths average davistion fram the

mean, for both Lt A and IS sides of the (wtot tube. Uss
the following equatinn:

Jl‘

1Con- Col A or 13)]
1

el~ide Aor )= 3
Equation 2-4

1405 Usethie Ty 8 pilat tule enly of the valung pf
w (nddn A and w (3idda 15) are less than or equal to 0.01
and il tha shsoliita valig of the difference Letwesn Cy
(A} 8NA T, (TH) in 0.01 or less,

4.1.5 Bperisl conniderations,

4.1.5.1 Beloction of ealibration point.

41501 Whao sn isolatedd Type 8 pital 1ule ix call-
brated, selscl & cali:Fation point Bt O 1ess Llia center of
tha duer, and follow the procedures ontlined in Sections _
4.1.3 and +.1.4 shove. The Tvpe 8 pitot cocflicients so
obtained. in., Cy (91do A} and ¢, (vids B), will be valid,
aa tang sx either: (1} the isolated niiot tiche s used; or
12} the putnt tuhe i= used with other componsnis (notzle,
therinaenuple, sampls probe) in an AFTRURCIANE that iy
ften from msrndynusiic interference ¢fecty {see Figura
2-8 through 2-84).

+.1.5.1.2 For Type R E\Ilot tnbethrrmoroupls eom-
binationa (withoul sample prohe), select o cabiirstion
1HINL &L OF ekt tha canlet Of the dict, and follow the
l'\_rocedurn outlined 1 Hertions 4.1.3 and 4,1.4 ahove.

ha enrflicients 30 ohtained will he valtd 20 long as tha
pilot tube-tharmocoupla conibination is usrd by itaell
or with athey componsuta in an intericrance-free MTANgS
ment (Figures 2-4 and 2-8),

41,513 Far sasemblics with sample probess, the
calibration painf shodid b locatad &L OF nenr Lie crnter
nf Lha duct; howeerr, insertion of & probe sheath into s
srnall duet may causa signifleant cross-ectional sres
hinekage and visid incorrert coeMeient ¥aives (Citation 9
m Jectinn 8), Therefors, to minimisa the binckage ¢Mact,
the ealibration point may ha & few tnchey off-center if
necessary. The sciusl blockatte aftect wiil be negliglin
when tha thearotical hlockags, as determined by a
rmm:n-d -4rsa model of Lhe probr sheath, is 2 peresnt or
e af (he durt cenan-sectionsl ares for assemblies without
+xternnl sheaths (Wigurs 2-J0n), snd 3 pereent of lesy for
assemiblics wilth axiernal shesths (Figtize 2-10b),

4.1.52 For thosa prohe assemblisg In which pitet
fube-nazele inteelerence is & (actor (1.¢., thons in whirh
the pitot-nortel separation distanecs lalls o meet the
specification lilustrated in Figiute 2-8a), the valus of
Coto) depends 1upon the amount of free-space betwaen
the tubs and nostle, and therefors is a function of nosale
tize. In these instances, saparste calibrations shall be

with each of the commoniy tused notsle sises
2 place, Note that the single-velocity calibration tech-
ninue is acceptabls for this purposs, sven though the
Iarger nozele’sivas (>0.A35 ¢m or 1 in.) are not ordinsrily
used for isokinetic sampling st velocities around 0135
m/rain (3.u00 fi/min}, which Is the ealtbration velocity;
Nole als that it 13 Nol pecetaary to draw an {sokinetic
sample duning calibration (sae Citation 19 in Bection 8),
4.1.5.3 For a probe assambly constructed such that
115 pitor tuhe ix olways used [n the same orivnlation, only
enna tida of the pitot tubse necd bs calibratet (the micde
which will fuce the flaw). The piton thhe nuaat s0ll mest
the alignment apecificationyof Figure 2-20r 2-3, howover,
and must have nn average devistion (¢) value of 0.01 or
fess (see Scction 41441,
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RULES AND REGULATIONS

EXTERNAL
SHEATH

ESTIMATED

SHEATH -

BLOCKAGE
{%)

IxW
DUCT AREA

41767

{b)

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

418 Fileld Usn snd Recalibeation.

4+18.1 Fial

4.185.1 When ) Typn 8 phot tuba {isolated tiha or
lln biy) iz used In the Batd, the appropnate coefficient

whether sasigned or obtained by calibratinn } shall
be uud ta perform velocity cslculations. For calibrated
Type B pttot tubes, the A side coellicrent shall be used
whan the A side of the tube faces the flow, and ths B sids
ecoafficiant shail be usad when the B side {aces Lhe flow,
alternatively, the arithmetic averaga of the A and B zids
cosfliclant valuess may De used, irrespective of which side
iaces the Now.

4.1.8.1.2 When & probe ssseinbly is used to sample &
rmall duct (12 to 38 in in dismcrar), the probs sheath
sometimes blocks s significant part of the duoct eross-
saction, cauzsing & reduction n the cflerlive valua of

T, . Consult Cliation § In Bectinn B for detaliy. Con-
veutional pitot-sampling proha assemhbliea area not
recommenrdesd for nss 0 duecta baving inside diameters
smallar than 12 inchas (Cilation 1610 Berhien b).

4.1.6.2 Heralibration.

41021 Isolated Pltat Tiuhen After sach ficid use the
pitat thha shall be rarefilly reezamined in top, fidda, ‘and
and views, [T the pitot faee openings are still u.lmmd
within tha specifications allustrated in Fignre £ 2 or 2-1,
1t can e assumed that the haselima rocfticient af the pitnt
tube has 1oL changed, 11, hawewer, the T1ihe has heen
damsged 10 Lhe axtont (hat it no longer neeie the specii-
ecationa of Fipire 2 2 ar 2 3, the damags shull either be
repaired (o resiora proper aligimest of Lha [ operings
of the tube shall he discarded.

4,1.6.2.2 Ditot Tube Assetnhlies, ATtet each ficld use,
cheek the face npening atignment of the mtat tube, as
in Bretion 4.1.8.2.1; alrn, Prinessure Lha inlerenmponsnt
spacings of the axsembly. I the intercompnient apacinps
have not chanead and the face apening Aflgnment 14
pecrptahle, it can e assumed that the coeflicernt of the
assembiy has not changed. 1 the face oprning alignment
1 ne longer within the apeeitirations of Figures 2 2 nr
2-%, sither reppir the damage ar replaee The fitot tnhe
temlibtubing the new gasembly, (I neecssary) J0Lhe inter-
companent apacings have changsd, restorn the onipinal
spacings of recalibrate Lthe wasemhly.

4.2 Standard pitot tubs (if applicablar, 17 a standard
let tube 18 usad for Lhe valocity teaversa tha ths shall

& conmtructed according to the eriteria of Baction 2.7 and
thall ba amigned & haseling coaMelient valus of 0.99. I
the standard pitot thbe I3 used &8 patt of sn s3ssmbiy,
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the tube shall be In sn iotarferance-fres srrangement
sunject to the approval of the Administrator)

4.3 Temperature (auges. After each feld use. call-
brate dial thermometers, iiquid-filled bulb thermom.
etars, tharmocouple-potentlometer systemns, and other
Kauges at a tamperaturs within 10 pereent of the avarags
absoitte mock tempersturs. For tamperatures up to
405° C 1781° F). use an ABTM mercury-in-giusa reference
thermotnelet, of squivalent, & & referencs; ilarnetivaly,
either s raference thermocouple and potentiorostar
{esllbrated by N1 &) or thermometric flzed points, ..,
o8 hath and boillng weter (corrected for baromsirie

reamira) may bLe usad. For tamperstures abovs ¢08° C
{781* F), use an N Hi-calibrated refaronce tharmocouple-
potentinmetar system or an slternats reisrence, subject
to the approval of the Administrator.

If, during cailhratlan, the abanluts temperatiires maas
urad with the gatge being calibrated and the referanre
gangs agTes within 1.5 percent, tha temperatiire date
1akan 1n the fisld shali be conmdersd valhid. Otharwiss
the pollutant smission test shall either ha ronsider
nvalld or adjustments (if appropriate ) of the Leat resil
ahali be mada, 1tbhject to Lhe approval of the Administra.
Lor.

4.4 Barometer. Calibrale the harcmeter nssd against
& mercury barotmeler,

8. Calenleriona

Carry out ralculationa, retaining st least nhe extra
decimal fignre heyond thal of the seqpalted data Round
off fgures aflter linal caleulation.

51 Nomenclatore

A= Crossanctionsl ares of stack, m? (ftt),
e, =Water vapor in the gas strean (from Method 5 ar
Helerence Method 4% proportion by woluma
C, = Pltot tuba coaMeient, dimendionleaa.
17, = Phot tube ronstant,

m [tgig-me'edfmm i)

(°K i(mm I~
for ths metric systery and

. [nAmole)in. 1)
BGC (“0t) (in. 11,00)

44.07
~C

85.40 —

for tha Engiish syatem.
M 4= Molecular weight of stack gus. dry Lasls (see
Baction 3.6) g/g-mols (AbAb-mole).
M, =Molecular weight of stack gas, wet bagls, £/2-
mole {|b/lb-mole}.

=M () -HBa}+18.0 By Equation 2-8
Puue = Barometric preasurs at messuremnent site, mm
I!% fin, Fg).
P,=ttack static pressure, mm Hy (In. Hy).
I*y= Absolute stack gas pressurs, mm Hg (In. Hy).
=Pt Py . Equation }-4
P..a-B}:ndnd absoluts pressire, 780 mm Hg (20.02
i, HE)
Qua= Dry volumetrie stack gus flow rates correctsd Lo
atandard conditions, dscrn/hr (dsei/hr),

{,=Hiark tsmperaturs, *C (*F).
T.= Absoluts stack tomperaturs, °K (*R).

=273+, for mettla Equation 2-7
= #10+¢, for English Equation 2§

T =Hrandard absoluie taroperaturs, 203 °K (528* R)
o= Avarne stack gas velncity, mipeo (ft/sec).
ap=Velocity bead of stack gaa, mm HyO (in. H,0).
160N= Converalon facinr, sec/he.
14,1 = Mnlagular wmght of water, g/g-mole (Ib-lb-
molei,
52 Avernge stack gas velooity.

r,= Kpcp (leil

P.M,
Equation 2-9

53 Aveiage stuck gas diy volnmettic flow rate,

BoonA (‘T‘,:.;) (P.u)

Equation 2-10

Qae - 5,0600(1

8. Bislisgraphy
1. Mark, L. B. Mechanlcal Englneers’ Handbook. New
na. 1951,

Yorx, Mciirer-112) Book Co.,
2. Berry, 4. if, Chemical E nun Handbook. New
ne. 1060

York. McUraw-H|ll Book Co.,

160--—THURSDAY, AUGUST 18, 1977




41768

3. Bhigehers, R. T. W. F. Todd, and W. B. Bmith.
Bignifcancs of Erroes in Block Bampling Messurements.
‘ll!'.' Envlmmm( lP Pmuc‘}lnﬂh A:.ﬂcv..ll Mmm1 :.\

riangle Fark, N.C. (Prassnicd sl the Annn
ths Alr Pollution Control Associstion, Bt. Louls, H o
Jurm 14-10, 1970}

4. Btandard Msihnd for SOI!IE"!H Atncks for Particulate
Maiter. In: 1970 DBook of ABTM Btandards, Pant I3,
Phidadeiphin, s 1971, ASTM Daaignation D-2v8-710

5. Vennard, J. K. Elmeniary Fluid Mechanics. Now
York. John Wilay and Hons, [nc. 147,

8. Fluid Mastars—Their Thaary and Application.
Amertean Bociety of Machanioal Enginesrs, Naw York,
N.Y. 1959,

7, ASI{RAFE Handbaok ol Fundurneninls, 1972, p. 208,

A Annusl Hook of ABTM Jtundards, 1'arl 26 1474 p.

Cl

M.

u. Vollaro, R. F. Ouidelines for Typn S Plot Tube
Callbration. U.B. Enviranmental rotactinn Agency,
Hraenrch Tisnglo Pack, N.C. (Pressnied st lat Annusl
Maaung, S8nirce Evalustion Bocwety, Layton, Ohio,
Baptember i8, 1975.)

10. Voliara, R. F. A Type B Pitut Tuba Calibration
Siudy. U.R. Environmental I'rotection hznnc{. Emis-
sion Maasuramant Denach, Resenrch Tnanglo Park,
N.C, July 1974,

11. Vollaro, R. F. The Effects of Impact Opaning
Misalignment on ths Value of the Type 8 l'itnt Tube
Costlicient, U A, Pnvironmenial Protection Agency,
Frussion  Measurement  Branch, Ressarch  Trangle
Pnark, N.C. Ociaber 1478,

1L Velarn, R. F. Fxtablishment of & Nascline Coef-
cirnt Value Mo I'roperly Constmicied Typs 8 I'itot
Tubos. 1.8, Envirnnmanial Pratection Agency, Emis-
sinn Measurement DBranch, Research Triangle Psrk,

_N.C. Navember 1978, .

12, Vollara, R. F. An Evalnatlon of Single-Velocily
Calibration Tochniguas as o Mewns of Determining Typa
8 I'lint Tubo Coathicarnts. UH. Envienninentsl Progee-
tion Agencv, Emissinn Measurament Branch, Resanrch
Trisngle I'ark, N.(C. Augnst 1075

& Yolinte, . F. The issof Type 3 I'itot Tubes for
ths Mensiirement of Low Volocitiss. 7.5, Envirnnmenisl
I'rotection  Ageticy, Frmission Measiirament Hranch,
Kessarch Trangle *ark, N.C. November 1970.

15. Bmith. Marvin L. Velocity Cuhhrlnnn‘_of FI:A

Probas. Preparsd by Lhs University of Windsor for the
lllnmn;r_';l the Environmeni, Toronto, Canada Feb-
roary W

Mernoo 3--{las ANaLTels_vom Cainmow Dioxios,
QxvagRN, EXcaas AR, aND D2y MoLECULLR WEIONT

1. Principls snd Appicabilily

1.1 Principls. A gas sample I3 axiracted from s stack,
by one of the lollowing methods: (1) single-point, grb
sampiing; (3) single-point, Integrated sampling; or (3)
multi-paint, Intagraiad sampling. The gFaa sampls i
snalysad for pereont esrbon dinxids (COn), pareent oy
gen (04, and, |f necassary, petesni carbon monciide
(CO}. Il & dry molecular weight determination Is to b
made, sither an (rreat or & Fyrits ! analyzer may be used
far tha analysls; [or caorss nir or emisslon rate correction
Iactor dsterminstion, an Orsal Amalytor must be used.

1.2 Applicabllity. This method 13 spplicable for de-
tarmining CO; and O: concentrations, ¢xcnas air, and
dry maoiscular welight of a sampla irom & gas siream of &
ipaall-iusl combuslion preenss. The mathod may wiso be
sppileabla Lo otner irocoases whiere 11 had heen detarmined
that compounds Sther than C0Oy, Oy, CO, sad + Itroges
(Ny) src not prasant 1n concantrations sulliclent to
aftect Lhe resyity.

Othar methnds, as well aa modificatinns to the prone-
dure described herrin, are also applicabie [or some or all
of the sbove doterminations. Examplas of specliic math-
ods snd modifications include: (1) & multi-paint sem
ling method using an Orsal analysor to sanalyss indl-
vidusl grab sampilos obiained st rach point; (27 & method
using COs or (- and stolchiometric eaicnlations to deter-
mins dry molecuiar weight snr rxcrss air; (3) sasigning &
vaiue of 30.0 for dry molscular weight, in Heu of sctual
messurcrnents, lor procexsns hurning netural gas. coel, or
oll. Thase methads and misxliiations may be ysed, but
e subject ta Lhe spproval of Lhe Admhidstrator.

2. Apparatus

As an siternative 1o the sampling Apparawy and sys-
tems dnscribed hsrem, cther samphing systnms {e.K.,
ligquu dlsplacement) may be used provided such sysierma
are capnble of ohtwning o reprasantsii¥e ssmpis and
mantsining & consiant sampling rate, and are otharwise

bis of yialdi tabln rasuits. Use of such

Type Bource Bamplhing Probe, United Toc
Corparation, I'ratt and Whitney Areraft Divison,
East jlattferd, Conn, 1973,

14, Vallwro, R. F. Recommendad Procedurs for Bampls
Traversma [0 Ducis Sipalier than 12 Inches in Diameter.
U.8. Environmental Protection Agency, Emision
Measuremant Oranch, Hessarch Triangle Pork, N.C.
Nawsmber 1978. .

17. Ower, E. and R. CC, Tankhurst. The Measiuirement
of Air Flow, 411 Ed., London, 'ergamon Press. 1668.

i8. Vollaro, R. F. A survey of Commaerclaliy Available
Tnstrumentation for the Msasurement of w-Range
{ina Velociting. U.S. Enviranmental I'rolectinn Agency,
Frmismion  Measnrernent  Brauch, Kesearch Triangle
Fark, N.C. Novamber 1978, { Unpublished Paper:

19. Gnyp. A. W, C. C. 51 Pierre, [}, B. Bmith, D.
Mozeon, snd J. Bteiner. An Expsrimental Investigstion
of Lhe Efisct of 'itot Tuhe-Bampling Probe Conllgurs-
tioms on the Magnitude of the B Type Pltor Tube Co-
eMcient for Comrmnercially Available Bource Bampling

systams is subject 10 the approval of Lhe Adminusirator,

2.1 (Cirab Bampling (Figurse 3-1),

2.1.1 Probe. The probe shouid be made of stainloss
slasl or borosilicole ginss Lubing and should be .quisrnd
with an in-alack or put.-stack hiter Lo remove particuisle
matier (s plug of glass wool 13 satisiaciory for 1his -
posa). Any nthar matarial inert Lo Oy, COy, CO, and Ni
st resistant 10 tampearaturs al sampling condillons may
be used [or the probe; sxamples of such material are
aluminum, eopper, quanse giass and Teilon.

2.1.2 Pump. A onewsy squeese Luib, or squivaient,
1y tised 10 (ranaport Lhe gas sample to the analyser.

2.2 ntegraied Bamphing (Figure 3-2),

2.2.1 I'robe. A probe such as Lthat described In Saction
2.1.1 15 suiinhia.

1 Alentlon of trade namas or anecific products doss not
eonstitute endorsement by the Eovironmenial FProlss-
tton Agency.
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. An of waler-eooled son-
dsnast othet eondenser that will not remove Oy
Coy, (0. and Ny may be assd to remove sxomis

which wotlld interfere with the oparstion of the pump
and flow meter,

3.2.3 Vaive, 4 oeedls valve b ed 1o adjust mmple
gt flow rata.

224 Pump. A Wak-fres, Cl-nhm—tyg- Emn. o
snuivalent, La used o poft ia goa (o the Bexible
bex. Install & smsll mres tank batwesn the pump and
FALe metar to sliminate the pulstion sfact of e dia-
phraem ﬁump on Lhe rotameter,

244 als Metar. The rolameler, or anivelent rale
matar, tsed should bhe cug.hl: of measuring flow s
to within +2 percont of the selected flow rate. A fow
Fata range Af A0 1o 1000 emd/min i sugeested.

2.2.8  Fleuibie Bag. Any lek-free piastic {¢ x.. Todlnr,
Mylar, Tofton) or plaaticenated sluminum {s.x., slumi-
nited Mylar) bag, nr wquivaleni, hasing s capseil
eonsistent with tha selectamt flow rats and Ume lengt]
of th Lt run, may be used. A capacity (n tha range of
88 Lo 90 litars i puzerated.

To lsak-chazk Lhe hag, connact L t4 s walar inano™alsr
and preaguriees the bag 10 8 Lo 10em Held {2to 4 in. HeD).
Mlow to stand lor 1l minules. Any displacement in Lhe
waler manometar indicates & lnak. An siternative lsak-
chack methnd (s Lo preasaries Lhe bax Lo 8 10 10 cm HeD
{310 ¢ in, Hs0) snd stlow Lo stand overnight. A defialed
bar indicates » leak, -

227 Premirs Qange. A watar-filled U-tubs manom-
o, or uullnlmt, of sbout 2 cm (12 in.} Ia used lor
the Naxible bag leak-chark,

228 Vamuum Usngs. A marcury manomatar, of
squivelent, of st least 7AC mm Hy (30 In, Hy) w used for
the mmpling traln leak-chack.

2.3 Analysis. For Orsat and Fyrita analyesr main-
tanance and operation procadiurea, lollow the instrictions
recoramended by the manufacturer, unless otherwiss
specified hersin.

231 Dry Moleeular Weight Detarminatton. An Ormat
analyser or Fyrita type combustion gas analysss may ba

132 Emiarion Rats Correction Factor or Excem Alr
Datarmination. An Orsat snalyer must be used. For
low COy {Inag than 4 0 percent) or high Oy {greatar than
15.0 nt) eoncsnirations, the meamring burstts of
the Ormst must havs at least 0.1 percent subdivisions,

8. Dry Moiecular Weight Determination

Any of the thres ssmpling and anniytical proceduras
described helow may be used for determining the dry
moleciilar weight.

3.1 fingle-Foint, Orab Bampling and Analytical
Proosdure.

3.1.L The mmpling point in tha dnct shall either be
4t the cantroid of the cross section or st s point no clost
toibe walls then 1.00 m (3.311), unless otherwise spacified
by the Administrator.

31,2 Bet up tha aquipment ma shown in Fi 1.
making mire ail connsclions shasd of (he analyter are
tight and lea’.fres. 11 an Oreat snalyeer tased, 1t W
recommended that the analysar bes leaked rheckad by
falicwing the procedurs in Bection 5; bowever, the keak-
ehack Is optionsl, .

31.3 Plaoe the prohs in the stack, sth the tip of the
Pfoh- positioned st the sampling point; purge the SR -
ng line. [Iraw & sample im.(n‘(;h. analyver l?)d |immo-
distely anialyze it for pereant COysnd pereant Oy Fietar-
mine !ha puyr:mu:ap:l the was that is Ny and CO by
submacuUng ths sum of the pereant COy snd parcent Oy
from 100 percent. (alculals he dry molsculer weight as
indicatsd in Bection 6.3.

3.1.4 Hapest ths sampling, snalysls, and calculation
ures, unth tha dry molecular weighis of sny Lhres
grah samples differ from their Mean hy no mors than
0.3 g/g-mols 10.3 th/Ah-mole). Average Lhass Lhran moles-
ular weights, snd report the resulta Lo the nesredt
0.1 pA-mole (IbAb-mole).

1.2 Bing!s-1'wnt, Inlegretsd Sampling and Analytical

roondurs.

r:.?.l Tha sampling point in the duct shall be jocated
anspecified in Secion 3,001

3.2.2 Leskcheck (opuions]) the fletible bag s In
Bection 2,2.8. Se1 up Lhe rqipmMANL 83 Shown in Flgurs
32, Just prior W ssmpling, leakcheck {optlonal) the
trein by placing s sacunm gauge at the condenser inlat,

Jing & vacuum cof a1 lsast 250 mm Hg (16 in. ),
plugming thr cutiet al the nusck disodnnect, and then
turning off the pump. The edcunm should remain siable
for at least 0.3 minute, F.yacusie the firnibls bag. Connect
the probe and place 11 in Lha stack, with Lho tip of tha

rohe positionad at the sampling point; purgs Lhe sampd-
ng line, Neat, connect the hag and make sure Lhat all
gonnections are Light and lrak fres,

121 Bsmple st & constant rats. The sampling mn
should bs mmultanaous with, and for Lhe smme total
angth of Lima sy, Lhe pollutant smission Tate Astarminm-
tlon. Collection of st Inast 30 litery {1 06 1) of sarmnpie s
s terommended; howaver, srmallsr voliimes may be
collectad, 11 deired.

124 (ibtaln one integrated Mue gaa sample during
each pollutant smission ratr determination, Within #
hotiry sfter Lhe sample I8 waken, analvze it [or percent
;s and percant Oy using eithar an Ursal analyter or &
Fynte-type combustion gas snalyzer, If an Orsat ann-
lyser ia used, il 12 recommended that ths Ormt leak-
chack described tn Bection 3 be performad belors this
Aetarmination; however, ths check s optional. Detar-
mine the percentage of the gas that 13 Nyand CO by sub-
gracting the sum of the percant CO and percant Oy

RULES AND REGULATIONS

from 100 perosnit. Oalonists the dry molecuier weight
nditated (o Baction 6.3

Repast the analysis and caleulntion prossdiures
malgpultr weighia or any thres
anaiywm differ from mesn by no more thea 0.3
g'g-mois (0.3 1b/1b-mole). Averege thres mokeculss
weigbua, and report the resuits (o the natiwt 0.1 g/g-mole
(0.1 1bAh-mole ).

3.3 Mulu-Point, Integrated Bampling and Artytieal
I'rocedurs.

231 Uniem otherwise spectfiad by the Adminis
trator, & minimum of sight traverss polnts shall be wed
for ecireular mtacks having diameters lams then 00 m
(24 in.}). a mmimum of nine shall be used for rectanguler
stacks baving egnDivalent dinmeters !nss than O8] m
(M in.}. snd & minimum of twelve traverse points shall
be fot all other cases, The traverse pointa shall be
loostsd acoording to Method |, The um of lewwr polnta
1s subject to approval of the Adminlstrater.

332 Follow the procedurss cutlined in S8sacilony 3.2.2
through 3.2.5, except for the following: traverse all sam-
pling points and sample st ssah point for an squal lsngih
of Lims. Retord sampling dats as shown in Figure 3-3.

& Ewmbsrien Rats Corvestion Foder & Ermes Al Deler-
mnation

Nove.—A Pyrits-typs combustion gasf snslytar ts not
seoepiable for susems alr ov s:niMsion Mtas correction Betor
detarmination, Golms approved by the Administrator.
It both paroest COy and percant Oy are messursd, Lhe
snalytical resuita of sny of the three %.ruudur- given
balow may alao be csed Jeuisting the dry molenu)

wolght

Each of 1the thres proceduras below shsll be nsed only
when specified in an applicable subpar of Lhe sandarde.
The use of these nrocedures for oLher purpans: M hsva
pecife prior spproval of the Adminstreior.

.1 Bingle-Point, Grab Bamplng apod Analytical
Procedurs,

4.1.1 The sampling point |n the duct shall sither be
8t the centrold of the croas-section or ki & point no closed
(0 the walls than 1.00m (3.3 11), unies oiharwiss specified
by ths Administrator,

4.1.1 Bat up the squipment as shown ia Flgure 3-1,
making surs all conoections ahead of the snalyter are
{ight and leakfres, Leak-chack the Orsal sosdyzsr so-
cording 1o the procedurs dascribad In Baction 6. Thia
Isak check b mandatory.

TRAVERSE

TIME
PT.

1]

1pm % DEV.?

AVERAGE

0-Qavy
aavg

"% DEV = ( ) 100

{MUST BE <10%)

Figure 3-3. Sampling rate data.

4.1.3 Fiacs the proba In the stack, with the tip of the
probs positioned ai the sampling point; purge the sam-
pling Une. Uraw & samnls (0to Lhe analyesr. For smission
rata oorrection [actor daterminstion, ediately anp
lyza the um(pl-. s outilned 1n Bactions 4.1.4 and 4.1.5,
for perceal (O or percent Or 1l eiteas air Ly deaired,
proosed aa follows: (1} Immediateiy ansiyse Lhe sampls
i {0 Sectlons 4.1.4 and 4.1.5, for parcent C(h, Ou, an
CO; (2) detarmics the parcentage of the gas chat i3 Ny
by subtracting the sum of the persent C G, percent Oy,
sad percent CO from )N parcent. and (3) calculate
parcent excasy air a3 outlined in Sectlon 8.2,

4.1.4 To snsure complets sbecrption of the T Oy, Oo
or U appliaabls, CO, make reprated pusses Lhrough each
absorbing solution unil (wo conssculivs readings ars
the same, Reverst panses (thres or fout) shoutd be made
betwsen readings. {l{ oonstant gpadings cannot be
obtained after three consscutive readings, repisce the
absorbing selutlon,)

4.1.5 Alter the sanalyms s eomplated, leak-check
(mendatory) Lhe Orsat anslyter once agaln, as describnd
1n Sectinn 5. For the ranuts of the analysiy 1o be valid
1the (rsat snalyrer most paes this leak tast befors an
after the analysis. Note.—Since this single-point, grab
sampting and snslylical procedury is normatly conducted
in mniunulnn with B single-point, grab sampling snd
analyticat procedure for s pollutant, only nna anslysis
is ordinertly conducted. Therafore, greal cara must be
taken to obtain & valid -mgln and snalyns, Although
in most cases only COy or Oy Bn required. it I8 resom-
manded that hoth COy and O ba msasured, and that
Citstion 51n the Bibliography be used to valldats ibe
unaiytical dats.

4.¢ Bingle-1*oint, Intagrated Sampling and Analytical
Trocedure.

2.0 The samphing poini in the duct shall be located
as spacifind in Bection 4.1.1.

4.2.2 Leak-check (mandatory) the fexible . in
Baclion 2.2.6. 8aL up Lthe equipment & shown In Flgurs
3-2. Just prior to mmpling, isak-check (mmndatory) Lhe
train by placﬁu # YacUUI gauge at the oondsasar (nlet,
pulling & vacunm of st lesst 250 mm Hg (10 in. Hg),
plugging the outlst st the quick dissonnect, and Lhea

turniog off the pump. Tha vacoum shall remaln sisble
for st lesat 0.5 minuta. Eveoowte Lhe fszible bag. Con-
nect the probe and place it (o the stack, with Lhe Up of the
probe poaltioned st Lthe mmpling polot; purge the mm-
pling iine. Neaxt, connect the bag and maks sure that
all connectiona arm tight snd leak fros.

4.2.3 Bampls 8! & constant rate, or as specified by the
Administrator. The sampling run must be sumultanecus
with, and lor 1ha sams 1otal isagth of Lime as, the poilut-
ant amisaon mls detarmination. Collect st least 30
Liera (1,00 ItY) of smmple gay. Smaller volumes may be
onllenterd, subject 1o spproval of the Adminisimalar.

4.24 Obtmin one inlegraied flun gas sample during
sach pnliutant smisnon rute detetminstion. Fur amisson
rate corraction (awrior detertuination, analyie the sample
within 4 hours afier 11 13 tnken for pareant COyor percant
0 (sa outlinad 1n Bactions .28 through 4.2.7). Ths
ryat analyeer must ba lsakchecksd (s Hactlon 8)
teefnra Lhe analysis. [ azonay mir s dasired, procesd g
folinws: {1t wathin 4 hours afier 1ha sample 13 taken,
annbyie 11 {an 16 Sectiony 4.2.5 through 4.2.7) for percent
Ciy, (O, et 1) {2) determine the patgentage of Lhe
gas that 13 Ny by subteseuing the sum of the percent COy,
perernt Oy, ahd percemy (O frem 100 cent; %) oal-
culules pereent s1cess alr. as oullined In mtinn 8.2

¢.2.5 To ensura complets absorption of the COy, Oy,
or {{ applicable, O, make repeatsd palses through each
shanrbing seintion unul two consacuti ve readings are the
mmea. Sevearal paises (Lhree of four) should be made be
twrssn readings. ([ constant readings cannot be aptained
after three consscutive readingy, raplace Lhe sbsorbing
solution.})

4.2.8 Repesat the anslysls gntil the following criteris
are met:

4.2.8.1 For percent COy, repsst tha analytlcsl pro-
emdure undl the results of any thrss smlyses differ by 0o
mors than (&) 0.3 parcant by volume whes LU Oy la gresler
tban 4.0 percent or (*} 0.2 parcent by volume wheth COy
In |683 than or squsl to 4.0 pereant. Averags the thres se-
coptable valum of pareaant €04 sad report the results te
the nasrest 0.1 peroer:.

4.2.8.2 For parcent Ch. repoat the analytical procedurs
untll the resuits of any thres ansiyss differ by no more
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wn (8 6.9 perernt hy wolume when Oy l2 Issn than 15.0
:l-mul or :l':': 0,2 prreenl by voluhie wiien (17 I greates
than 18.4 percenit. A verngo Lhe threo sooaplable vaiuss
pereent O sail report the resulls o tha nesrest 0.1
pereail.

+.2.8.8 For pereent CO, renest Lhe snaly el
dura nntil the resuls of any Lhree anislysen «(iffar by no
more than 0.3 perrent, Avernae (he three aeraptabis
valuna nl pereent CO sad report the risulbts 1o Lie nearnst

.1 portent,
e 4.".'.;“ Afisr (e annlvale s ropapleted, 1eakshek
(mnndntory) the Orsal srindyzet anee RN, a4 ihwerihe
i1 Bectian A, Forthi paglianfihe annlysim Lo ba valld, 1ha
Orsat Ahalyeer Uy pass this 1tk 1A hefure sud afiet
the analymx. Note: Althongh i mox) justanees aniy (10
ar iy 1 pegenarest, L8 peenmmieted 1o hath C O and
1y e e vl it bl & o i 1hbbgraphy
[T Y NP 1o (e apmly viend dlnfa, .

o Mutu-pomd, Intsgnued Jampline and Analylid
P'roveditee, ‘

€30 limh the miniimam number of sarapling paluts
and the samphing point laenting rhall be ns mpse L]
Faw-timis 2.0,1 af Vhix methad, ‘Che nse of bwer pnanis i
i thject to the approead af Lhe Adnnnistesiorn.
w the pmcerdures aniined [n Nreeiions 4.2.2
throneh ¢.2.7, eacept for the following: Traverse all
gpnrding ooty ol eiple At saeh poiot far an egnal
Pzt te of (pme, Beenge) ernplog datas show oo Furtirn
a

8, Fral ©hect Prasedure for Orsaf Snalypise

Aerer brequently sapars 1 T bk,
bbb nhiovenaetal v deak -
o sgmpile i intenedieed
i an insnlan.byzer

chre ke P
fntndn, Tl guecechinre sor Bk acdee
£

A.1:1 Wring 1he Hguid leved in fach pipette ap 16 the
prberouer nien ko on U eapadbioy Bnhoe oo then elase the
pereiia o k.

302 Wewse 1he Yevelmg bulh aphewntly to bane 1he
sracdieiing Tigindd menee i o Las prulited puaben nf
the brnetges e 1l elose The ot stk

bl Weean] Al rmencictis posian,

fol.4 Olseeve the meniseus i the hurette and 1hn

Wiptidel bewed in L pipette for movenient aver e neel 4

minntes,

1.5 For the Orail anglyrer o pass the leakvheck,
Lwot cantd bk et be et

Al The linkekd bewel tneneb plpatie must nod fall
helow the battom of (he vapillary Luhing uring this
d-minuteinterval.
The wrnisenn in the burette must ast change
w o than 6.2 ml durng this &minnte Intrrval

51,8 il analveer taile Lhe leak-cheek provedure, sl
rubher eonpectiona Al stopeorks shnuld he choacked
until the cause of the lewk Is identiled. Leaking stoncorks
mitst be disasarmbied. cleaied, snd regreased. Leaking
MILEeT rannectlons NINSY ba replaced. Alee Lhe anatveer
13 resasewnbied, Lhe lenk-chack  procedurs must be
rogwenled,

=

RULES AND REGULATIONS

1. Colouintions

6.1 Nomanclature.
M= Dy molectlar weight, g/g-moks (Ib/1b-male).
. KA = Patosni exone v,
%C Oy Pervant C Oy by volums { basis).
©,04== Parcent G by volume (dlzr’ ).
¢/ () w Paroant (0 by volumae { . Dasih).
Ny I"arceni Ny hy volums (dry basis),
0.204= Ratlo nf Oy bn Ny in air, /¥,
0, 241 Mnlecular welght of Naor GO, divided by 1.
(F 2= Raireriar winght of Oy divided Ly 100,
W4k1= Mnleruinr weight of CHy divided hy 100,

8.2 lereent Faeess Ajr. Coleulate the pereent ezesd
air O spnlieabdcl, by sahatlloling the nppronriiin
walnex of peeeanttyy, C O aord Ny (shtaned Trom Bectinn
403 a0 124 ate Egualion =1,

L A
n -
A "[n.zm w

]mo

L)
Frpantiom 3--1

Nty —The squatinn nhove asapues that ambient
air it used s the sourer of Uy aud that the fuci dnet not
rontain apprecinble snsunis of Ny foa do foke oven or
Il frnace gusea). Far those cames when appeeciahis
arpsnly af . Are present (ool o], sl natir gus
e nnl contain Appreeishle amounty of Ny or when
aayren enrchimeng an uvsl, alternale methods, tihiject
o appraval of the Administrator, are required.

[} Tory Maobeviler Weight, [sa Eagation 3-2 to
culcilate the Ary inolecular wright ot the stack pgas

gy 00 L3000 00} e 800 N4 000 0)
~ Equation 3-2

Noir w=The als e squatioit docs not concider aron
ur tahaut U pereent, moelveular weight ot 8576
A vn orear of abmit 04 peresntl 18 witreduecd.
The twter mav opt (o inclade e n the analysas using
prinedures sibjeel 1o Approval of the Administrator.

7. Ritlinqraphy

1. Alishuller, A. P, Searume nf 4insen arlk Vapors in
Plastie bBags, [ntepnntionat Junrnal of A aud Water
Trollauion. 6.7 w1 1984,

2, Conner, Willinm 1, and J. 8. Nader. Alr Snanpling
Vinane Baga, Jouinal of the Amenican Indusiriul Hy-
grene Assoe it inn, 867201207, THA.

. Burrel Manwul for tias Anslysts, Beventh editlon,
Hurrell {‘orporntion, 2224 Fifth Avenua, 1ittsburgh,
' 152148 1031,

4. Mlirhell, W, T and M. R Midgety, Field Rellabllity
of 1the Oyrsat Annlyzer. Journal of Air Pollutlon Control
ASI0CIALIN 1415, May 1976.

5. Ahigrhwra, R.T., R. M. Neulicht, and W. 2. Bmith,
Validating Ursat Analysis Dawn rom Fossil Fuel-Fired

Unlts. Swack Bampling News, §12):20-20, Augnst, 1978,
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METAND —DETIAMINATION OF MostuRE Convng
1M Bracx (Qanza

1. Principle and Applisshility

1.1 Principle. A gee mmple lo extrectad ot & sonatant
rals from tha lar d from the sam-
pie sitvam and dotsrmined sithar volumaetrically or
gravimetrically.

1.2 Applicubllity. This methed f spolicabls for
Yotmrmining the moisire content ol stack gas.

Two procadures are given. The fmt 1 s feferance
method, tor necurste detnrminations of moistirs contang
{such as are ded lend lswion ). The
potond is an spprozimation method, which provides
et i matey nf RORCAIL Moistars 16 ald in ssiiing (mkinetio
snmpling rated prior to s pulliiant emission measurs
ment ruil. 'The approxrmsilon method dricribed harain
is only a sgmested approwch:yaliornative means for
apprornating Lthe moisture sontent, a.g, drying tules,
way Lunihdry bulb 1eehairies, sandsiamtion Tschniguos,
pochiomeine viadenlations, previods oxperience, e,
are alsn neerplable.

The reieeence mathidd o nften tomingied smmitanes-
oty with s molltitant enuzaen mewsursmant An; when
il 18, ealeutnninn of pereant pokinetie, pollulant rmis.ion
rate, rie, for the nin ghal! be bosed upon Lhe frsults of
the refetenes methnd of 1 sunivalent; (hese exleulstinns
shinl] ol be based upon the resalis of the w yprozimation
methad, unlesa Lha appraximation melhod is shown, 10
the catasinciion of the Adhimimzirmior, U5, Environmens
nl Protection Agency, 10 be capatde of yiclding resulia
within | pereens 11:0 of the reference methnd.

NeTe —The rricrence nisthod may yield questionshvle
re<ilts when anplicd Lo sati N atreams or to
<treams 1hat contain water droplots. Therclore, when
thess ronditinny rxist of are mupectad, § swcond deter.
mnaton of the moisinre content shall be made timud-
tansously with-the reisfeace.aneihod, oy lollows: Asanns
thimt the Ead siream st saturated, Attach & temperninire
sensof |eapabie ol meamtnhg to =1* { 12* Fj| v the
raferonca mathod prabre, MesSitre the siack gas tempera-
trre st caclh traverss point isee Bection 2.2,1) dwing the
relerenen msthod traversa: caleulste the averaen stwk
£as temnperatiire. Next, detenning Lhe moistires paresnt-
sxe. either by: (1) neing & paychrometric chart snd
niaking appronriate corroctions if stack pressure s
dlllarent from that of the chart, or (2) uaing saturstion
vapor pressite tabies. In caned where the peychrometric
chart or the ssinralion vapor pressurs tabies are not
applirable hasd an ceslinlion of Lhe nrocest), silemate
maethnds, shject W the appwoval of 1he Adininstrator,
shali be 1ised.

2. Relference Mothod

The procedure descrlbed in Mathod 8 for determining
mnistitrs content is scceptabls s & reference method.

21 Ap tus. A schemsiir of the nmglln( train
used In this reference meilhod ls chown In Figure 4-1.
All components shatl be maintained and calibrated
accordIng to the prorediirs outlined in Method 8.
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a2

FILTER
{EITHER IN STACK
OR OUT OF STACK)

WALL

STACK

RULES AND. REGULATIONS

CONDENSER-ICE BATH SYSTEM INCLUDING
SILICA GEL TUBE —

ORIFICE

THERMOMETERS

BY-PASS VALVE

VACUUM
GAUGE

GRY GAS
METER

MAIN VALVE

AIR-TIGHT
PUMP

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

21.1 Probe, The probe iy canstrucied of :tsinlem
stenl or pingy wbing, sullicicatly haated o prevent
waler condenastion, and 13 aqeipped with & hiter, sither
Inetack (Ag., & plug of cisas wool inseriad Into the and
of tha prbal or haaied cluL-aAck (o.n., & doacribed in
Method 31, 10 reInave paniculste Matier,

When stack condilions permil, other mrtals or plastic
tuhing may he s for the prohe, subjact to Lhe approval
of tha Adaiinstraine,

2.1.2 Condenssr. The reondansar consists of {our
Impistgers cannected In oeenes wilh etound rlass, teak-
free it n@y or any uinilirly leakedres aon<coniaminating
filinga. The hesa, ahird, and learth impingers shialt be
of the Ciresabnre-smith design, mahiied Ly replacing
the ap wilh & L3 eentsmeter (34 ineh) 110 viass Lubs
srtending 1o about 1.3 ¢m (3 1in. {rnm the houem of
the ttask. I'he serand impinger ahnil be of the tirernbare-
Arnith deagn with the standard tip, Modihrations (s.2.,
gsing Arehie ennpretions beiween LR nmpineers, nang
matenale o1t Lhan cinss, or nsing Mexide vacuum haed
to connect the hier hnider 1o the rondens<ti 1may be
usad, subjert 10 the approensl of the Adnnnsirator,

The Lirst Lwn impengers shall contain known volumes
of water, 1ha Lhied shal) be ampty. and the fsurth shall
enntaln 8 known weight of A- to 1f-mesh sedientine Lypa
nlice x¢l, or squivalent diesiceant. If the smilica gel has
besn previnusty used, drv al 175° C (A0° F) for 2 hours.
New «tlicn grl may be irsed aa received. A thermomeier,
eapabls ol Inesasuring ismperature tn within 1° (& (> F),
shall he piscrd st the outiet of the luurth smpinger, for
moni1AFINE NIroaea.

Alternativeiy, sny tysiem may he used fsublect to
the appro¥al of the Adminisirstor) that ronis tha sampls
gay sirram and slinws neasurement Lf hoth the water
thsl has bean enndensed and the moisturs feaving the
enndanser, sach Lo within t mi ar 1 2. Aceeptable means
are o measure the condensed water, either gravi-
metrically or volumetrically, and to measure Lhe mnis-
ture leaving the conderaat by: {1} moniloring the
tamn perature and re al the exil of Lthe condenser
snd using Dalton’s law of partia) preasures, or (2} passing

the sample gas stream through & lared silica gel {or
squivsient dosiceant) trap. with stit gasea Kept below
AP C (A8* F), and datermining the welght gain.

It means other than sitics gol are used Lo datermine the
smount ol mnistire leaving the enndenser, 1 i3 recom-
mended thet silics gsl (or squivslent) sttil be used De-
twaen the condenwr systain and pump, lo prevent
munisturs condensarion n the pump and metering
devices and fo sveid the need W make eorreriions fur
moisture i the metered volume

2.1.3 Conling Syitem An ica balh containsr snd
cruthed ice (or equivaient) nre used Lo mid in condenving
muolsture,

1.4 Mstering Bystam  This wpstem Includes a vac-
uum gauge, lesak-iree pump, thermomelers capabla of
mAssUring Lemperailire 0 wathin 3° C (6.4% Fi, dry gas
metsr capalle 0F meatiuring volume Lo within 2 percent,
and related rosiipment o4 thown in Figure 1. Other
melering Systemhy, capaide of mainlaining 8 constant
sampling rate and defermining sampie gas volumse, may
be used. tulijret to the approval of the Admamistrat -r,

2,1.3 Darometer, Mercury, anernid, or other baroms
eler capalile nf messuring stmosphecic pressurs Lo willion
2.8mm Hg 01 1n. Hg) may be usrd [n many case, tne
barnmetric readlng may be outained from s nearby
national weather service station, in which case Lhe st
tion walue (which 13 the absolute barometric pressure)
shall e requnstad and an sdiustment for elevation
differences Letwssn Lhe weathe station snd the sam-
phing prnt shakl be applicd At & rate of mpinue 23 mm g
0t tn,-Eg) per 20 o (L0 (1} elevalion incresse ot vice
werta for slevation decrease.

21.8 Gradusied Cylinder and/or Talance. Thesa
{tems are nscd Lo measure condensed waler and mni-lure
caught in the wulics gei o withim L ml or 08 x. Graduatsd
eylindsrs shall have subdiviniony no greatsr than 2 mi,
Most labaratory balances gre capable of welghtng o the
nearest 0.5 g or less, Thess balances wre suitabls for
ase hers.

2.1 Proesdurs. The ollowing pracedure iy writtan for
& condenser syyiern {ruch as Lhe Impinger system de-

wcribed In Bertion 2.1.2) inrorpomting volumetric analy-
3i3 L0 measure the condenssd rmotsture. snd sitica gel and
pravimetne analysin to moasure the molstyre leaving the
rondsnser

2.2.1  Unlassothrrwise specified by the Administrator,
& minimum of sight traverss pointa shall be umsd for
eircular staoks having diameters inay than 0.61 m (24 In.},
& rinimum of nune points shall be uped for reclAnguiar
stacks having squivalent diameters less than 0.61 m
(24 10.). armd 8 muumum ol twelvs travers points shall
he userd sn all other cases. The travsrse points shall be
locatad scenriing o Methad 1. The use of fewer pornts
1% watect (o the spproval of the Admunistralor. Balect »
ntitabls prohe and prone lsugth such that all traverse
points esn he saznpied. Contider sampling from opposite
tides af the sieck nur total samplhing ports) flor Iarge
s1acks. Lo parmil use of sherter prahe lengths. Mark tha
prube with heatl rrsistant Lape or by some other method
to denote Lhr proper distance Into the stack or duct for
each samphing pount. Place known volumes of water in
ths fira; two smpingers. Weigh and record the weight of
the sitiea gel 10 the nearest 0.5 g, and transfer the siliea
xeb Lo the foitrth ympinger; alternatively, the silics gad
may firat be Lranslerrad to the impinger, and the weight
of Lhe silica gel plus mpinger recorded.

2.2.2 Belsct a total sampling time such that & mints
fmum tolal gas volume of 0.60 sem (21 sci) will De col-
lectad, at & mie no greatsr than 0.021 mi/min (0.7% efro). -
Whan hoth moisture content and pollutant emission rate
are 10 he determined, the moisture determination shall
be simultensous with, and for the same total length of
time a3, the pollutant emission rate run, unleas otherwisg
spaciued in an spplicahle subpart of the standards.

2.2.3 Bet up the .ampling train &8 shown in Flgure
1. Turn on the prots heater and {If applicable) the
Olter heating systarmn "o tstopersturss of about 190° O
(24° F), o praven. waier condenssilon mhesd of the
condanser: aliow time for the temperniusss to stabliise
Place crushed les in the los bath container. It s recom-
mended. bul not required, that s laak sheck be dous. as
follows: Disconnect the probe from the Arst impinger o
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it appiieahle) from the Alter holder. Phig the inkst Lo the
first impinger (or {iitar holtesr) and pull & WO mIn (140}
Jig yac1iIm, § Inwer vacnum may be usml. prowided that
it el rxeecded during the Lerl. A Indlage rRLr 0
ererusal 4 pereent ol Lhe AVerags sain iling rale or LAWK
mVran 1 o, whicheyer 1% texa, 11 unaecsnlalin,
Followine (he ruk check, reconpect the probe Lo the
semipling 1rul

224 AMar

o the sanpling AIR, MBinIAin & seinnling
stant rate. or as spwwilisd by

RULES AND REGULATIONS

evar mmpling s haltad. Take other appronrists rradings
ot sach mmpls poilt. st et Ghos dring sleb Ume
lnermmant

225 To begin=sampting, {t1an the proha Lip et the
fird traverve [oiNL, Immedistsly wart the Pump and
sjist Lthe llow to the dexired rate Travarsa Lhs crom
sciinn, mmpling 41 sach travearss point for an equal
Innih of tima. Add morm ee and, || narssary, il Lo
inaintsin & tamparsturs of lass Lhan 20° C (G8° Fial Lba
pilien el udled

41773

2.1.1. Ranord the leak rets. 1T the Inaliage rets exraads the
sllownhis rats, the tester shall aithes reject Lhe test re-
wilta or ghall correct the mmple vollimes as in Bection 4.3
of Method 8. Nezi, meaaurs the volume of the moisturs
eandansad 1o the nearest ml. Determine the Incream in
weight of Lhs silica gel (o silles gel plus iImpinger ) o the
nearery 0.5 g. Herord this Information (see szampla data
sheat, Figurs 4-3) and calrulsia the molsture parcentags,
s daacribad In 2.3 helow

2.3 Calonlatinng, Carry ont the killowing calenlations,

i e 1 e
:'l\-': :-‘;r'::lir- lurrn‘:;r."l‘r':t ::‘ v A, reenrd the dats re- 220 Altar eollanting Lhe sampis, distonnact the he retaining sl least one axtira decimal Agure beyond that of
epnreal an sxampls data shaet shown in Figure 4.2, from the lilter hnldar [or fratn the irst Impinger;and con-  the acquired data. Round off figures alter final calculs-
Jie tripe 105 reeard the (dry gas meter reading st the begin. durct & leak rhecll (mandatary) as descnbed In Baction  Lon.
g and onel of oach sampling Line tnirenie 1 and whern:
PLANT
; DCATION
OPEAATOR
DATE
RUN ¥O.
AMBIENT TEMPERATURE
BAROMETAIC PRESSURE
PROBE LENGTH mift)
- . , SCHEMATIC GF STACK CROSS SECTION
PRESSURE TEMPERATURE
OIFFERENTIAL METEN GAS TAMPLE TEMPENATURE OF GAS
ACROSS READING AT DRY GAS METER LEAVING
SAMPLING STACK ORIFICEMETER | GASSAMPLE CONDENSER DR
TRAVENRSE POINT Toag TEMPERATUNE {aw, voLUME AVg INLET ‘ QUTLEY LAST MPINGER,
KUMBER (). min, oC (*F) aalia) #20 wd (nd} witnd) | (Tm), % (*F) | Tmga). *C (°F ¢ *F
— - —
TOTAL Avg. Awg. .
AVERAGE Avg..

Fiqure 4.2, Field moisture determination-reference method,
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41774 RULES AND REGULATIONS

MPNOER SICA QN
voLuE, WEMGHT,
- ]
FINAL
INrtiAL
mmlmccl s

Figure 4 1. Andlytical data - reference mcﬂm&.

221 .

F{ P LY of witir vapor, by soluime, n

the gas sirenm,
Afw = Mojeeilar weirhl af waler, 180 glz-mnalp
LTI IR

2'e Alsalute pricsre (iog {his method, saina
s b Lere peresseie ) sl Ehe dry gas e ber,
i I aa, Iled.

Ined alwnluie pressare, 700 anm 1l

. M),

R vlibval gas ennstanl, 00623 Omm Tl ini%y/
ig-nnte) (* K} for meteie ansty wod 2084 din.
1) it abennle) (*ly for nLluh'nml.!
\I--nl be

Vamliry pax vnlmm- mencarsd Ly dry gas meter,

EIRTIIN A

av. lnevem |l'\| idry gns volume mensured hy
vy gis theler ul eneli Lraverse poilg, dem
faheel,

Varaa) - ey gas volister measieed Ly (he dry gas
meter, chefeebad e stioncddaild coadilLiong,
EEULETE TN

| S \‘ulmnr uf witer eapar ranrdensar correeted

fared ronsdilanme, Srm el
» o waler sapor eolieeted in allica
.rlfmm-ru-l to st:uidard conditions, sera
{wf).

Vrm Final solnme ol eptidendet watsr, ml.

V', -lnll.lnl volume, 1 f any, of comlemer water,

W.v-l-uml \vruhl of nilien gel or sillen gel plus

L of sihen gel or silies gel plus

impinger, g.
Y = ey eax aneler ealibrntian fasctar,
Po=Denxily of waler, (Fwm2 g/ml (002201
(LTI
237 Vahame ol wiler vigwr eonidensasl,

v Ve Ve T
welgr it I.“u“

|‘ ‘ f s V.)
Equation 4 1
where:
Xy=0.00133) mYm) far instric anils
=0.04707 i ' ml for English units
233 Volume of water vapor colircted In silles gel.

WU)RTQI

Veepraun =
* PoualM,

=K,(W,~W.)
Equation -2
whees:
Ay 0.0M 338 1nd/g for meirte units
= (4718 Mg ine Enghah unily
2.3.4 Bampie gas volums.

Foopieation 4-3

whete:

Ky JRER R Anm e e metrne s

- 7.0 . g der Bogish uuails

Naote —If the post-test leak rate (Seclionn P20) sx-
eeerds the allnwable rade, rorreet the value of Ve n
Eequntine 4=, a8 desenrived in Secennn B3 ol Method 8,

258 Moniare Contend

P N

Vot wetsyt Vetern
iuntion 1 4

Ntk —la bt ar veastire droplet-laden gas
shremins, twen caboalidiens ol Yhie magsture condont al 1he
Kim-X ga~ shall be 1hRde, one usng & sahire based upan
thre xuliratled conditions (s Hectinn 1.2), and sanother
hasett upa Lhe results ol the sopueesr snalysia. ‘Ths
Inwer af these twn values af 71, shall be ronudered cor-
rech

2t Serileshian ol eanstant snmphbng rate For each
[ Aclrrinnie the Al.. Caleulate tha
] any L erement diTers fram
Cthan B pereent, regecd Uhe resiaits

1tie averiee hy
And] repuest Lhe tun

A Apprapeaniian Mithod

I e appronimation metliod deseribed helow 0 pres
s tled nnly g a sogrested methoed (8o Sectmn | 200

d 1 Appmratne

G LY Prabe. Staaless sieel or g1ass (ohing, suMeiently
hoated 10 prevent waler candensahon sud eqpopped
wilh a Alter (either in-stack or heatad outstack) to re.
mara particnlate matter. A plug of glaxs wooi, inserted
inte Lhe #nd of the probe, i1s & sslisiactory futer.

112 Impingers. Two midget impingors. each with
M1l capariLy, nr -qmnlrnl

4014 les Hiath, Container and ice, to 5id in condens-
I TR T G T LT )

| Niryine Tutw, Tl packed with nrw or re-
ted G- lo Memesh gndicsling-tvpe sthen gel (o
bt sdesiceant), 18 dey the sguple gas and o pro-
Lot Hheo b For v plniity,

414 vatve Nerlhe valve, ta regulate the sample gag
flaw ate,

Pump, Leuk-hoe, shiaphragin fvpe, or sqpinlvs-
bl the wns e Lhrnigl the tram,

duane welor. biry gas meter, suthiciently se-
evrale toneastre e sample volume within 2%, and
enl:birated over the range of Aipw ratea and conditions
artunlly varountered dernng sampling,

ALK Hate Meter, [otanieter, 1o messure the flow
range fromiltadbpm (0 tod. 1L ¢fm),

o Uradusted Cylinder, 25 ml,

1110 ilammeter. Mercury, sneroid, ar other harom-
eter, aa deseribed in Seclion 2.1.5 ahnve,

4101 Vacnm suga, At leand 780 mon Lig (30 in,
Ha> gange, to he used for the sampling lesk clieck.

4.2 'roeeditre.

3.2.1 Place exactly 8 ml distilled waler in each im-
pinger. Amwemble Lhe appurstus without Lthe probe s
shown n Figure 4—4. Leak check the train by piacing s
vacuum gauge &l Lhe inlet to Lhe fArst impinger and
drawing & vacuum of st least 230 mm g (10 In. Hl).
plugging the outlst of the rotametar, and than turnl
off ths pump, Tha vacuwmn shall remun constant for t
sast one minute, Carefully release the vacuum gauge
lbefore unphigging 1he rolametar end,
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222 Canpect tha probe, Insart 11 inte Lhe stack, end
sample &L & onnuiant rals of 2 ipm (0.071 efm). Contnoe
mmpling until tha dry gas meree eegixiers about 30
litars 13.1 110 or nuntil winihie Hould deaplets are rarring
aver from the first Impinger L0 Lhe second. Rocard
temperainre, presstice, and dry gaa meter readings wa
renuired by Fioure 45
ALy Afier enllecn
{eniaolthe L®aHHN
nenregt 1.5 ml

2 Calenlutions, The salenlatinn meihod pressnied in
detignad Lo astimiie Lhe maistyre n 1her siack gan;
therefors, niher duin, which afe oniy hediafsry fnr ag.
mirate mnistare determtestions, are unl enlleeisd, The
Inllnwwing equntions adeagnately sstimate tha mosisre
eantent, dor the piarpose of delermroing fkenetie s
pliag FRIe se11INES,

A Namenclpiufe,

Hew= Approzimite penpartion, Ly wolume, of
wiler v in the gas sirewn lraving Lhs
ornnd ihsgaeger, 025,

..z Waler vapar 10 (he gas stream, praportion by
volume,

Afe=Molceular wreight of water, 18.0 g/g-mols
(1A.0 "hAb-mole)

Paw Absalnte prexsure (for this method, same s
harametric pressure; sl Lhe dry gas mietar,

Poa=Siandard  absabute pressars, 780 mm Hyg

e, Leg.

R=ldesl gar consiant, G.0AZW (mm Hg) {m%/

maole) (°K) lor melric nmits and 21,83
in. Hg) (HAb-mole) (*R) lor Engllsh

the sample. rombine the ton-
< el mieastre the volume o Lhe

luie trmperature at mater, *K (°R)
T.emFRinndard atsalute temperalure, 293* K
A R)
V'rm Final volume of Implnger contents, mi.
V.e Initint volume of impinger onnienta, ml.
Va= )1y gas volume measured by dry gas mater,
dcm (def).
¥atudi~ Dry gas eolums measired hy dry gas meter.
mtaﬂ to standard econditions, decm
Vastugy=Volumes of water vapar onndensed, corrected
1¢ standard sondliinng, semn (sef),
au= lensi y ol water, 0,002 grm| (0,002201 Ib/mi).
3.3.2 Voiume of waler vaper collected,

Voom V22 V)ee RT o
e okl M,

=K, (V, -V
Liquation 4-5
where:
Iy =01 ¥l far metrie unlia
=477 NYml for Eughsh unise,
333 Qs voluma.

V- foufl == "-(?T:l) T;::)

. VaPa
=K, - T

Equation 4-8

whers:
Ky=0.348 "K/min ITg for meirie gnite
=17.84 *R/in. Lig ior English unita

334 Approzimate molsture oontend.

Vl‘l
By AVt B
S
B l’-¢+ Vﬁ {md)

Equation 4-7

+(0.025)

4. Colteation

4.1 For the refirences methad, calibrate squipment aa
spectlivd inthe lollowng asgrions of MeLhiod 5; bection 5.3
(eleriDR SyNemo; Ssechinn 3.5 (tamperaiure KRUEea);
anrd recnion 8.7 (usrmeters. The recommmended lreak
chrck of the metering fysen (Section 5.4 of Method 8)
alse applisa 1o the relerenens method. For the appronims.
tinn méthod, use the proosdures oullined 1n Section 5.1.1
of Molhod & to calibraia tha rustering aysism, and Lhs
procedurs of Method 5, Bectlon 5.7 10 calibrale Lhe
Larometer,

5. Hidbdrography

1. Air Pollyuion Fngineering Manual (Second Edition).
Danieison, §. A, {ed.). UK, Environmental Protection
Agency, Oflies of Alr Quality Planning and Biandards,
Ru:somh Triangle I'ark, N.C. 'ublicstion No. Al'-40.
1473,

4, 1yevorkin, Moward, et a1 Alr Tollution Soures Test-
ing Manual, Atr I'allution Control-District, Low Angeles,
Calll, November, ey,

3. Methods for Determination of Valocity, Volame,
Lhast and Mist Content of Liases, Westarmn Precipitation
Diviaton of Joy Munufacturing Co., Los Angeles, Calif,
Bulletin W P-50. '8,

METHOD 5= DETERMINATION OF PARTICULATE EMiasIONS
From BYATIONARY BOURCES

1. Principle and A pplicadility

1.1 Principle. Particulats matter I8 withdrawn (eo-
Xinetically fram Lhe source and collected on o glase
fibeg Diter mmntainad sl & Umrnluu 10 the range of
20 14 C (2442.2%° ) or sich other temperature as
specified by an applicable subpart of the standards or
approved by the Administrsior, U.0. Envuonmental
Protection Agency, for s particular appllieation. The
partculais ™masy, which includes any matarial that
condenses at or above the Nlration Lampersture, ia
detarmiunsd gravimetricall y aftar removal of uncombdined
waler.

1.2 Applieability. This method is applicabla for the
drterminsiton of purliculats smiznons from siationary
MpOLLFC0Y,

2. Apperafus

2.1 Sampling Train. A schematlc of the sampling
traun used in this nrethnd s shown in Figiires 5-1, Cone-
plets rconsirucuon dermila arn given in APTD-0301
fLitation 2 in Beetton 7), commercial modols of Lhis
train are alsn svailable. For changes from A PT D-0381
and for silowahls modifications of the train shown o
Fignure 5-1, sac the nllowing xubssctions.

The opersting and maintenanee procedures for the
sampling train ars deacribed tn A PT D-0574 (Citation 3
in Seetinn 7). Bince carract visake |s Important in ohisin-
l.r? valid rasulta, all users shiould read A FPT1)-03768 and

opt the opersting snd maintanance procedures out-
Lined In it, unlets otherwise specitied harein. The sam-
pling train conxists of the follnwing componenta:

FHDERAL REGISTER, VOL 41, NO. 140—THURIDAY, AUGUST 18, 1977

A



«

TRl

)

éTFI'ERATUHE SENSOR

RULES AND REGULATIONS

417

IMPINGER TRAIN OPTIONAL, MAY BE REPLACED

-— . BY AN EQUIVALENT CONDENSER
PROBE
— RMOMETER
— TEmPERaTURe HEATEDAREA  THE THERMOMETER

SENSOR CHECK
PITOT TUBE P FILTER HOLDER / _~ Uhive

PROBE STACK (Tt =T ==

\ - WALL !

; By VACUUM

/ % * n LINE

REVERSE-TYPE — . "

PITOT TUBE !
|~ —_ _\_ _!
PITOT MANOMETER IMPINGERS ICE BATH
BY-PASS VALVE
ORIFICE /
O
VACUUM
GAUGE
THEAMOMETERS MAIN VALVE
DRY GAS METER AIR-TIGHT
PUMP

21.1 Probe Nozele. Biainlems steal (318) or ginss with
|h?. taparsd landicg edgs. The angle of taper shal
be <30" and ths taper shall be on Lhe oulzide to proserva
& conatant internal diametar. The

bla nottie shall he
of the butlon-hook or albow dealgn, unless olherwisa
spacified by the Adroinistrstor, If mada of stalnless
stanl, the fottie ahall be ronsirucied from seamiess tub-
ing; other Matorials of construction roay be usad, subject
to the approval of the Adminiauraior.

A renge of noisle sikes suitabls for (sokinade sampling
should be avsilabls, eg., 0.32 o 1.27 em {4 0 b In.)—
of larger If higher tolums sampling trains are used—
ingide diametar (11)) nozsles in incrementa of 0.18 om
(He In.). Esch notela ghall be calibraled according w
the proceduras outloed in Haclion 3.

2.1.2 Probe Liner. Horoulicate or Al1arts glasa tubing
with & healing sysam capable of mainiasining a gas tem-

ture at Lhe exit end during sampling of 120+14" C
248425% F), of such olher tempersiire as specifind by
an applicable subpart of the nandards or approvad hy
the Admuinistralor for & particular appdicstion, (The
teatel My oL to Opernle the rqUipMeny A1 8 temparsturs
{owar Lhan Lhat speciliad.) Since the actusl Lemperaiursy’
at the oullst of Lha probe is pot usustly montored dunng
mmpling, prohes conatructad secording to AT -0l
and utilinng the calibration curvan of AT 10578 (or
ealinrated according L the proecdurs outlined in
A PT1-0578) il be considered acceptabls,

Either borosiliczle or quarie glass probe linsrs m:f’ be
naed {07 stack tamparsiures up Lo sboul 480* C v )
Qquarts liners shisll be used (or (emprraLures belweon 450
and C (MU and 1.8%° F,. Holh types ¢ liners may
be used 8L higher Ismparstined Lhan specified for shurt
periods of Liras, subject o Lhe approva ol the Admirs-
trator. The softeiung lempersiure for horosiiicaie is
g2 C {1,%8° F), and lor quane 11s 1.500° C (4,730 F)

Whenever praclical, avery eflofl shouid he made Lo uss
borosilicats or quartz giosy probe nnees. Allermalively,
metsi Liners (6.8, 316 stainisss sisel, [ncoley w24, or olher
porrosion resialANL Melals) mads o( seanilass 1Ubing may
be used, subjec. Lo Lhe approvel ol 1he Administrator.

2.1.3 Pitot Tuha. Type 3, & descr:hed in Bevction 2.1
of Msihod 2, or other device approved by the Admini»
yrawor The pitoL Lube shall be sttached to the probx (a8
soown in Figure =1} 10 alow conswanl monitoring of the
siack xas veiocity The umpmt (high pressure) operung

e e,

1 Mention o (rad nkmes nf Apacific prodicy  dneas not
conatitule andorsement by the Environmentsl IProtec-
tion Agoncy.

Figure 5 1. Particulate-sampling train,

plane of tha pitst tibs shall be avan with or ahove tha
Hotile on plane (see Method 2, Figure s8b) during
smpling, The Type £ pitot tube nnnmhlr shatl have m
known roafficient, detarmined as cutlined in Bertion 4 of
Method 2.

204 Differanus. Pressurs Gsuage. Inclined manom-
ater of squuvalent dev 11 (tWal, B eribed 11 BecLion
2.2 0f Mathod 2, One uisnometer 8 1all be used or valociny
head (Ap) readings, and the other, w0r onfioe diferenila.
preasur: ngs.

.15 Filter Holder. Boruallcate risss, with s glam
friy Alter supnort and s dilcone rubber gasket. Other
matsrinls of construction feg., stainiem steel, Twflon,
Vitwn) may be used, subjeet W approvsl of the Ad-
minstrator. The holder deaign shall prowide s poultive
o0l aEAlnst lsakage .rom Lhe oulmidr or around Lhe Alter.
The holder shall be altached 1mmedistely sl the outist
of Lbe probe (or cyclons, LT used).

2.1.A Filler Heating Byvrm. Any heating syrtem
capahis of malntmning & temperadure arosind Lhe Albar
holider during smpling o 120214% C e+ F1, or
such other lempwrature as specificd by an applicanils
aubipart oi the standards or approved by the Admdiny
Lrator for s particular appileation. Allernatively the
Lewlér may opl ta oprrate Lhe rquapment sl o tLemperature
lower Lthan that speeified, A temperaiure gauge capnble
ol mensuning Lemperatitre to within 3% C (5.4% F) shall
bie inslaliedt % that 1he tampermiure around the Alter
hnlder ean be regulared and monitorsd duning sampling,
Heating system4 niber than Lbs oons shown 1a APT -
0581 may be uved.

21,7 Condenser. Thr lollowing ¢ysterm shall be rised
1o deiwermine the stack gas moiture content: Four
Impnageds connercted 0 serias with jeak-iree proundd
glags LILNES OF 3ny siniiar ieak-free non-conlam:naling
tittings. The first, thirdd, and fourth impingers <halt bin
u: the Greenburg-3mith design, mnodified by reulncing
the tip with 1.3 ¢ro (8 lo) T gluss fulre rxlending 10
aboul 1.0 em (14 in.} Irom the Lottom o Lhe (lask. The
soevnud cmpinger shajl be of Lthe Ureenburg-Snuth design
with the slandard L1p. Moditications te.g.. using lixibls
councclinns briwsrn Lhe InpanErrs, using  malrrnals
othrr Lhausiiass, or ustng Mexibl# vacuum lnes ta connret
the Miter holder to Lhe condenser) may be used, subjecy
tn the approval ol the Admiuosimstor, The first and
seeond Impingsrs shall enntain known quanbifies of
whisr (3ocunn 4,040, ihe thard shall be emply, and Lhe
faurth shall conlain s known weght of silica grl, or
oqudvaden! desleeant. A thermaomeLer, capabile nl mensur-

ing temperature Lo within 1° C (2* P} shall be placed
al ths outlct of the [hurth lmpinger for monitoring

PUur s,

Allernatively, any aystem that enols the sample gaa
straam and allows measirament of the water condensed
and mmonuire leaving tha condenssr, sach to within
| mior | x may be usad, 3ubject o Lbe approval of the
Administrator. Acesplable means are Lo meamire Lhs
condrnsad water sithar gravimetriontly or volumetrioally
snd 10 measure Lhe moisture leaving Lhe condenser by:
(1) manitaring Lthe tompersturs and premsure at Lhe
exiy ni the condenser and using Dadton's iaw of partiad
preaaures, or () ing the sampie gag stream through
s tarad silies gel {or equivsient deslceant) Lrap with
otll gases kept balow 20° C (68* F) snd detsrmining
the werht gain,

17 mnrans other than siiica gel are used to dstermine
thr amount of molstuwre learing the condenser, it 13
recommended Lthat siliea gel tor equivalent) still be
usrd heiween the condenser system and pump to prevent
maotsiitre gonrdensauon in the pump snd metering devices
and 1o avoid 1he neod Lo make corractions for molsture (n
Lhe metered volume,

Norte.—l1 a detrrmination of the particulate matter
collreted Ly The implngers {8 desirad 1n addition Lo moly>
turr eantenl, the impluger system deseribed above shall
be used, withoul mediticstion. Individus. Statre or
coutrol agencies requring this mformation sholl be
contactrd as Lo the wwmple recovery and snalyais ol the
Impungre eantents,

S8 Merenng Bystem. Vacnum  gauge, leak-‘res
pum 2, thermameters capable of Massuring empersturs
towithin 3° C (5.4° F), dry gas metercapsbie ol measuriig
¥volumr tn withun ! percent, and related equipment, o
shown in Figure [~1. Other metering systems capabic of
masisning mmpling rates within 10 percent ol 130~
kinelie and 01 determining sample volumem (o within &
pereenl may be oased, aphieet to the approvsil o Lhe
Advumsirator. When the metering syMiam (s used 1
conjunctinn with 4 pitol Lube, the systern sbali enable
cheeks o 1sokinelic rales.

samplng irains b linug metering systemadesigned for
hugher Now rates than that deseribed on A PT D=0581 or
APTD-057 may be ysed provided ihat ihe specifirs-
tions o this method are met.

210 larometer. Mereury. anerotd, of other barometeor
capable of measunng atmosphenic pressure to within
25 men 18 (0.0 1y, 1ig), In meny cases, Lhe baromeine
reading mAay Le onwalned Irom a nearby national wealber
sereice stalinn, in which case the slation valus (which s
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1he mhanlule harometrie preagurs) shall T requasted and
ur mdjustment for els¥ation differenoss betwesn the
weni hier neation and sampling point shail be applisd at &
mte of minus 2.4 mm HE 0.1 in. HE) per 30 m {100 )
rlevilon (ierentn or vire ver for slevation Arcraane.

w1 10 {iss Dannity Dstarminstion Equipment.
Tamperatiire sensor and peasaufn gaigs, a3 daneribed
i1 deetions 23 and 2.4 of Mathod 2, and gar anaiyzer,
VI nacearary, a8 dascribad I Malhod 3. The ampersture
wntor shail, praferahiy. b Ermlmmty attarhed to
the pitot tbe nr sampline probe 10 & fixedd conligniration,
e h that the tep of the sansnr aftends heynnd the issding
s of the probs sheath sud does not toich any metal.
Alirrnatively, the ssusor may he sttnched just prior
fodise i dhe Al Mnta, hawswar that af the (A parslire
wosenr iv sttached in the finld, the sensar mstst be placred
&N nierfepancs-ires ArTangemsnl with respect to the
Tye 8 pitot Luhe NPPNINEA (188 Method 2, Figure 2-7).
A~ & cecand slternative, il 8 difference ol nnt more than
I pereent wi Lhe aversgr ¥eincity nieasurement is to bn
introduced, the trnperaLiee gauge 1ieed nol be aliached
tn tha prabe or piat tuhe. CUhes altemative i3 suhlect
to the appraval nf tha Administrator ) '

vy2 Sample Recowery. The lullowing itemy are
neerdedg
2921 Probe-Liner and Frabe-Norrle Rrushea. Nylon

hristte briushes with stainisss steel wirs handles. The
proba hrush shall have sxtansions (8L least &8 long &
the prohe) of stainlesy steel, Nylan, Teflan, or umilarly
inart materisl The hrishes shall he properly sized and
shaped Ln brmish out Lhe prahe liner and nazzle.

223 Wash RAottise—Two. (liasa wash hotlles ara
yecammended. polyethybene wash botties may ha wsed
stthe antian of the Laster 118 reemininended that arstnue
not he stared 10 patyethylene Latties for longer then &
maonth.

223 (llast Fampls Slorage Containers. Chemically
resisiant, horotibcats glass holtles, for arrtone withes,
w0l el ar 10NN mI Mersw eap liners shall sither be ruhber-
harked Taflan of shail be constricted so a5 to he leal-lran
and resintant W chemical sttack by sretons. (Narrow
manth glass batties have hasn jannd 1o ha s prone to
lealknage.) Allsrnauiveiy, polysthylens bottias may be
11wl

224 Patrd Dishes For filter smples, glars or polé-
ethytene, unises otherwise specifiad by the Admun-
istrmtor.

22.5 tiesdusted Cyhinder andior Ralanre To meas
urs rondensed Fto within L ml ot | g tiredostad
cylinders shall have auhdivisians no greater than ¥ mi
Mast Jahoratnry halances arr rapahis of welphineg to tha
nearast 1 5 g or lexs ANy of these balancss i wutabte lor
use hers and In Section 21 4

226 Plastie Storsge Contginers Air-tight eontainers
ta xtare vibiea el

227 Funnel and Rohbsr Paleesan To o sid In
transfer of slies gel 1o rontaner nnl pecessary il siies
gel 1c weicherd tn the tetd,

228 Funnel tllas, or polyetlilene, to snl in swmple
eATery

21 Apalysi~ Foranalysis, the Lllwine ropupanenl s
neeaded,
231 (ilaas Weighing Dithes,

1amerator
Analytical Dalance To rmencme tn wiithim 01

Bl

Palance. To measure 1o within 0 5 g,
Reakers 250 ml.
1.0 Hygrometer. To meamire the relative humidily
of the laborstory envirnnment.

23,7 Temperatnrn Uanee, To meacare the tennpers-
turs of the labaralory snviranment,

A Rragenia

Jrizx v
mag e
2ma

(X3
-

1.1 Sumpling, The peggerd® tsed i sateplog are as
folluws: )
41.1 Filiers, fllaxe Aher GHers, without  organie

hindes, cxhihiting st least *#1.30 peeeent eiceney (<0.08
percant pOCErALICNE O 0.3-micran duwtyb phthalate
amoker particles, The Alier »Mcirney fest shall be con-
ducted in scenrdanes with ASTM standard method >
251, Tost data [rome Lthe suppler’'s gqualny cnutral
program are sulficient for Lhis pamnse,

3.1.2. Silles Uel, Indiearing type, & ta 1A apsah I
previoasly tsed, diy al 1757 € 350 F) for 2 hones, New
ulica gel may be used as reecrved. Alternatively, olher
Lypos nf disiccants (equivalent or hetier) may he e,
suliject Lo thie apguoeal of the Admanistraior,

413 Wnaler. When anoly it of the matenal casaht in
the imptigers s tequared, thstilied water shail be aed
Kun planks priee te tell use ta ehminate & ligh hlank
o Lest e s,

414 Crushed lee,

1.1.% EBlopeock tipmase, Acetane-incslinhbs, irdt-siahls
shenne prense, THis 13 not tecessary 1l serew-an £ou-
nrerors with Teflon sleeves, or similar, are nxed. Alieroa-
tively, allier Lynes of slopcock greane 1nay be useil, sub-
fret to the approval of the Administrator,

42 Aample Hecavery, Acvtons—reagent grade, <001
nl resuiur, i ghss bottles—is requared, Acetong,
froen metal containers generally has & laxh residae blank
aned shoubld net he atsed. Bometimes, nappliers trensfer
arctone 16 glass hotiles from melal containers; thus,
wertons blanks shall bo run prior io tield use and only
Aceinns With low biank values (<0.001 pereent) shall ba
nand. 10 no case shall e hiank vaiue of greater than 4.001
percent of the waight of aceione uscd be subtracted from
the sample waight.

’
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1.3 Analynis. Two reagents are required for the analy-
M3 :

3.0.1 Acetons. Bame aa 1.7,

3.2.2 Daiocani, Anbydrous osicium sulinte, indioai.
ing tyms. Allernatively, cther t of dealccants may be
ustd, subjsct to the approval of the Adminstratar,

4. Mrocedurs

4.1 Sampling. The camplezity of this method i3 such
thar, 1n order 1o ohtain reisbls redults, tamears should be
traned and sxprrienced with the tmil procedurea.

4.1.1 Pretest I'reparstion, Al the enmpenants shall
be maintmined snd calibrated sceording to Lhe procsdura
gp‘u‘rlhl‘d wm APTII-0878, uniess otherwiso specifed

Woigh segernl 210 X00g portinne nfsillea gelin sir-tight
FORTLINGFS L6 Lhe nearsst 0.5 ¢, Hecord Lhe Lotal weight of
the athirs kel pliis container, R Ach container. Aa an
Rltrrnative, (ha nilies gel need not he proweighed, but
thiay he weighed directly 10 1Ls impinger or sampling
holder just prior (o train asaembiy,

Chack fllters visunlly against Lght for irregularities and
fflawa or pinhnle leaks. Label Alters of the proper dinmeter
ur the hack aide near tha sdge nung numbenng machins
nk. A an aiterpnative, lsbel the BIPEINK Conlsiners
iglass or piastic petr dishes) andd keep the filtersin thess
enntainers sy all mes eacepy diring ssmpliig and
wriglnng,

Desieeata the Hiters &t 20+:3.0° € (AA-£10° F) and
ambirnt prasurs for st lsaat 24 hours and welgh 81 1n-
tervals of at leart 8 hours L6 & constant welght, 1.~
<0.5 mg changs frnm presinng weighing: record fesults
1o the nrareat 01 mg. Nuting each waghing the Alter
must not hs expase] W the laborstnry simosphers for &
prrind groater than 2 minutes and s reiative humidity
shave 30 pereent, Alternatively (unless otherwise speci-
tied by the Admimsirstor), tha flters may be oven
dried wt 105* C (220° F) Ior 2 w0 3 hours, desireated for 2
hours, and weghsd, Prcedurss other than those de-
perihed, which seenunt lor reintive humidity effecls, may
be nsed, suhject o the appraval of the Admunisiraior,

1.2 Vrelimuraty Delerminalions, Helael the eam-
pling site and 1he minimum number of asmpling points
serording 1o Mathad 1 or sa apecified by the Adminisira-
tor. Baeterining the «1ack precesre, temperature, sand tha
range of velaeity hendenang Methan 20t (e recammeanded
LthAl n Ienkatiack of he patal lines (se Matho 2, Bae-
Lt 5.1 be perfarmed, [ rotermpne the fenstuee content
using Approvgmanon Meghnd 4 or itx siternatives for
the pirpose of Muking es1net e SAMNTENR Tals wifings,
[resepmane the sark gaa dry melecilar woghl, i den-
eribid e Methed 20 ~eetion A AT iptegeatsd Method
astupling 18 feed for molecplAr weight detsrminaion, the
1virernted hog sampie =hall be faken simultancously
wiath, und for 1he sune tatal length of Liree ns, the par-
Lt et e aample AL,

Sele b pozrivaze based an thie raige of ol i1y hirgade,
el AL E 19 AN APRCESARy 10 CHALRE L Aegsde e n
arder 1o niintam BaNnebe samp
rin. d4a nol ehange the nofrue e
e alilersnnial presare gauee s chasen lof Lhe Fanee
af velogily heads Pucodnuered o Jecien 22 of Methond
"

Seleet g mntihle probe liner snd prohe langth seeh that
nil teaverse painis can he aaenpled, For large stocks,
ronsider sesphng from appasite <pkes of the stock Lo
rnthiee Lha ngth of peabes

Selarl & inIsl ssmpling Lume gresier than or «qual tn

e semmum iotel samphing Litee apaesiied i LAe et
proceduees for tha apecitie indusiry auch that (1) the
samnling tiths per poINL 13 N0t ieeg than 2 min (or soma
ErUaler Liine INTATVAL B8 spivilieed by Lhe Adminisiratory,
and 121 the sample ¥alume 13ken correcied Lo standard
ennihitiang) will rtecad the rrpured moamum 1orel ER
winple volume, The 1atter 13 hased on on AppEonInGLS
aversse mamphing rate.

11 18 prenmmended 1hat the paember of minnies sam-
e+l BL ench poind be k0 OINTERET OF SN THUREST DIUS Ofl-
wil e 1 order 10 wvoid LimeReeping eFEOrs.

[i seoae gipraimEianees, e.g., heich eytles, it may he

arvessary Lo Sample for shomer Lirues @b 1hie LFRvesss
poents and G 6h1A smaller gas seniple volumas, In

thecis pases, the Admupustrator's approval muast first
be sihiepaed
414 I'resarabun of Calliction Trsn Turing prep-

ariian sl assembly of the samplig wsin. kesp sl
oW Iangs Where cOnLRIINALLN CAN occur envered until
jrel prior 1o mssembly nr ol sangpling 1S shovt to hegin.

Pimee 1 b of water in e loaf the Hrst i@o IMPILRers,
leave the thord tnpinger enipty, snd transfer spprovi:
nately A0 tn Mo g ol preweighed sihea gel trom it
cnntalner wo the [Burth impinger. More silics gel mey be
itvedd, bt care shandd ba taken to ensare thet it s not
eutratted and owrreed onl rotn the impinger during
sl 'laee The containet 1n & clean place for latet
Waen the sample reeavery. Alterpatively, the weight of
the silics gel plos gmpinger viay be determinad to the
nrearesi 1 p and recorded

1'eing & tweeter or clean disposahle mr%irnl Rloves,
pliv s & labeleg Odentilied) an wighed filter In the
fuller fndAdsr Me sura Lhat the filter iy properly ecentered
and the gasket properly placsd so 88 Lo prevent the
suiiple pas stream from rircimventing the Alter. Check
the iilter for Lears alter msembly s campleted.

When glasa boers are used, install the sglaciad hoeele
using & \iton A O-nng when stark temperstires are

~

datalls. OLher connecting sy<trms 1SIAR cither I stain
lens stasi or Teflon fermules may be used. When ineal
liners are ussd, inalail the nogsle as shave or hy & leal-
fres direel mechanicsl cornection. Mwk Lhe probs wnth
hoat resistart W= or Ly same other mathod to denate
tha proper distance Into the stack or duct for sech sam-
pling paint

Rot up the traln sa in Figurs 5-1, uslng (If necessary)
a very Light coat of silicone greasze on all ground glus
{ointa, gressing only the onter portion (see A L' D=00TH}
to avold poasihility of rontamination by ths sillcone
grsass, Aublact to the spprovsl of the Admintetrator, &
glann cyclona may ba used hetwesn tha prota- and e
holder when the wtal particulnie eaten 18 expected to
axceed 100 mg or when water droplets are presentn the
ark gasx.

)'lace crushed ice around the iznningers,

4.1.4 Leak-Check Procedires,

4141 D'retest Leak-Check. A pretest leuklek s
recommended, but not remnred. 1 Lhe tester aprs tn
eonduct tha pratesl ienk-check, the following procedurs
ghall he used.

Aftar the sampling train has been assembled, tum on
and set the filter and probe hesting aysteruns st the devired
operating tamparatiires. Allow time for the temperatures
to stahihite, 112 Vitan A U.ring or other leak-free connec-
tinn i niaed in assemnbling the probe naezle to the probe
litee, 1oak-rherk the teain st the samphng sits hy plug-
ging the notele and puthing & 30 mm Hg (15 in. Hg)
TACOUM.

NOTE. —A lowsr Yacuium may be used, provided that
It 18 not aRveaded during the teat,

If sn wahestos string 15 uted, dn not connect the prahe
to the train during the leak-theck, Lustead, teak-check
tha train hy tirst plugging the inlet to the hitar holder
teyrtane, ol applirahle) und pulling 8 380 mm Hg (1510,
Tig} vartim taee Note immedistely abovel, Then con-
nect the piralse 10 the train and lenk-cheek st about 25
mm Hg {lin. He} ¥acimm: alternatively, the probe may
be lesk-che ked with the rest of the sampling teain, in
one stap, At i mn He (15 . He) vacnum. Leskage
ratar 1o sxeess af 4 percent of the sverage sampling rsle
or A.LMNST m Lman (U2 cfm), whichever Ia less, are
unscrepiable,

The foltlowing lenk-check invructians for the sampiing
tratn deacribed (0 APT H-Th and A IFTi>-0%1 may be
heipful. Ktart the pump with bypass ealees (ully open
angd coarss adjiat walva conpletely closed. Fartislly
open Lhe cosrse sdiiat valvs and slowly rinse the bypast
walve until the desared Facuiim is reashed. Lo not raverns
directinn af hypass vabve, thia will satise watar to hiwl
up 1nto the flter holder, 1f the dexired vacruum i% ez~
cordrd, rither leak-check at this higher vacuinn or end
Lthe Iokk vheck ws shawn helaw and start aver.

Whe the isnk-rReck 15 eomnpleted, fiest slowiy rrmova
the plug from 1he iniet W the prohe, tbter halder, or
ryclane (it pppheabler and prenedindely torm ofl the
vueenm pump, Tins prevents the water in the imiungers
trotn hewng foresd tiw kward inta 1he blter holder und
aibien gel front hetng ehtrned hackward (nto the third
imganger.

0.1.4.2 Leak-i hecks During Sumnple Hun, 11, during
tha samphing tun. & component (e.x., flter azsambly
of impinger) changs héeromes neceeanry, a leak-check
sball be canducted ammediately beiore the changs 18
made. The Ieak-check shall be done aerording to ths

rocediire onttlined 1n Section 4.1.4,1 above, sxrept that

{ ahall be done &t A vicunm equal to or greater than the
maximum ealus recorded up to that peint in the test.
1f the irakage raie 19 tound tn ha no greater than 0.00057
m¥min {2 ¢ftm) of 4 peresnt of the average samplin,
rote (whichewoer js Iesci, the resulta are necrptable, s
no correction will nesd tn he applied 1o tha 1otal voinme
of dry gas metered: if, hnwever, & higher [*akage rate
1= nbtamed, the tecter <hall sither recnrd Lhe lankege
tats nnd pIRD ta rartect Lhe sample volume As shownn
Eactton .3 of this method, or shall *01d the sampling

ran.

Linmedintely after rompatent changes, leak-checks
are nptional: i sieh leskorhecks are done, the procedure
guthined 10 Beetinn 4,1.4.1 shave shall be uaed,

16 DPosi-test Leak-Cheek. A lenk-chack 15 mande-
toey at the eoncinann of sach swmphng mn, The lsk-
cheek <hall e dons 1n grenrdanes wih tha proceditrea
ontlined e Secnnn 40,40, arcspt that L thall ba con-
ducted a1 a8 vaconm entad 1o nf @raster than 1he mazi.
mum walie renclied duriug tha samphng run, Uf the
leakage rale 15 fonnd 10 1w no greater than 0.00057 mymin
(WO rfmey or & pereent of Tho average tamphing rate
{whirhever 18 lesa), the results kre aceeptable, snd no
correctinn necd b applied 10 Lha wolal volume of dry gas
metered, 1f, howsver, & higher leAKige rate rs ohusined,
the tenter shall sithar record the lrakagn rate and eorTect
the sampla voiume as shown 1n Beetion 6.1 of 1 Ins method,
or «hall weid the samphng run,

41.5 Panicuiaie Traln  Operation. Durtng  the
sampling run, maintain 80 isnkinetlc sampling rsls
(within 10 percent of true isokinelie unleas otherwise
specitied by the Adminmirstor} and & lampersture
sround the filter of 120 14° C (248+25° F), or such other
temperature as specified by an applicable subpart of Lhe
standerds or spprovad by the Adminisirator.

For aach run, record the dais required on & data shest
murh as tha one shown in Figure 5-2. Be sure Lo racord the
innial dry gus meter caading, Record the dry gaa metas
readings st the beginning snd and of sach -mplln{ ume

lrxs than 24P C (500° F) and an tnng K
when Lemperstites, are higher, See APTD-(878 lor

Inct t, when chang's |B fow rated are 5
and sfier sach leak check, and when sampilng is haliady
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“Take other reading required by Figure 8-2 st least ones
st sach mmple point during menh Lime iocrament and
adAitional readings whan gignificant changss (X) percent
YAriation In velocity heead } necassitate mddl.
uensl sdjlsimania (0 flow rews vel and saro Lhe
manamsiat. Lacauss the manomestar 1evsl and saro may
drilt Aus 10 wmibirrtiona and Ismpernlare chonges, Male
twrindic cheels during the traverss.

- RULES AND REGULATIONS

Claan the portholes priot o the tat Fan b

the shanse of s ted material Te m
-wpung..r-mn ap, verify that the

snd probe beati mumlmupuum‘p-nmh,ud
1hat the pitot tubs apd probe sre proparly positicoed.
FPosition the noteis a4 the firet mtc-[;‘.::t with the Up
pototing directly Loto the el foream. adjately FlASL
the pump sod adiun the fow to jeckinsue esndlitions.
Nomographs are svailable, which ald Lo the rapid Bdjust-

PLANT AMBIENT TEMPERATURE
LOCATION BAROMETRIC PRESSURE
OPERATOR ASSUMED MDISTURE, %

DATE PROBE LENGTH, m (1))

RUN NO. 'NOZZLEIDENTIFIEATION NO,

SAMPLE BOX ND.
METER BOX NO.
METER AHg

CFACTOR
PITOT TUBE COEFFICIENT, L)

SCHEMATIC OF STACK CROSS SECTION

41779
marri of the Lokinetic mmpling rata without sxoumlve
A or tus

8 ptut
the sank aqui valent densi
» -qnﬁ:nn;ﬂ APTD-0878 detal
using nomographa. 1f Cy aDd Ma are outside the
sbove stated rengm do Dot uss the normnographs unises
APPropriats stepe (se Citation 7 in Bection 7) are taXen
to compensats lor the deviations.

AVERAGE CALTARATED KOZZLE DIAMETER, cmlin)
PROSE WEATER SETTING
LEAK AATE, m)/min.{cfm)
PROBE LINER MATERIAL
STATIC PRESSURE, mm Hy lin. Hej

FILTER KO,
PRESSURE
DIFFERENTIAL TEMPERATURE
. . ACROSS GAS SAMPLE TEWPERATURE " UFGAS -
. stack | VELOCITY OMFICE AT DRY GAS METER LEAVING
SAMPUING | VvACLIUM | TEMPERATURE HEAD METER GAS SAMPLE FILYER HOLDER| CONDENSER ORt
TRAVERSE POINT TIME mm Hg {Tg) (4arg), oen H20 VOLUME INLET. OUTLET | TEMPERATURE. | LAST IMPINGER,
NUMBER {91, mn. lin Hg} SC(*F  [mmin 0] jin, H30) o (13} *C {*n *C (*F) °c{"F *CL*h
m—
10TAL Avg. Ave.
AVENAGE Ave.

When Lhis sIack iy tnder wigrafieanl nagative prassiire
Meight of LAPINKA stam ), Iake cars 1o closs Lhe cobMe
sdjiuat vBles belors |sarting tha probs into tha stk Lo
prevant waisr from hacking into the Biter hoider. 1
Nerad3F Y, Lhe pIMp mey be Lurned on with the cosfw
adjnst vaive clneed,

Whan tha probe s 1n pasilion, Binck off the npeningy
aronnd the probs and porthole W0 prevent unreprs-
perralive ditniion of Lhe gas straam

Travarsa LIa ALACR o rova-saction, as reniired by Metbhod
| or ms specilied BY the Administrator, being caraful not
ta hemp the proba nozzia into the stk walls when
amphiR Dear e wally or when ramoviuig nr insarting
Lths probe through ths poribinles, this mmnircizes the
chanes ol exlrac iR deposited 1natenal.

Iyaring the 1ast run, make periodic sdjustments to
Xeep Lhe tomperatyre arorind the filter holder at the
praper level, 8dd mors ica and, T necesaary, salt o
Rt & leniperdtare of lras than 20° © (1X° F ) at the
eamlensefsthes gel natlet.  Alsn, perindically check
the tevel apd rara ol the mennnieter, .

I tha presare Argp acenas Lha tiltar hecomas too high,
making 1wkt samphng dithendt to madntain, the
filler may ha replaced 1n the midst of & sampla min. it
ps peenmuonended that another comgsleta {iiter memhlf
1ie needd rather than attempting (o chapge Lthe lilter itaelf.
Hedore & new [Hter Bassmhly 19 insialled, sonduct & lealk-
chm X {8ee Beelion 4 1 4.2). T'he total particulats weght
shatl inelnda tha summation o s)) fitter asssinhly catehes,

A wiRls Lran 8hall e used for Lthe entire sampls min
paceph N fR863 where simultansois sampling 14 roﬁnuui
1N (WO Of MOre separats dicts or &t Lwo or mors diffsrent
locatinns within the same duct, or, In cassy whare squip-
ment [silirs meressltates & change of trains. [n all othar
situstions, the use of twa or more trains will be subjert to
the spproval of the Adminlstrator.

Figure 5+2. Particulale lield data,

Note that whan two or mors Lrairu are used, sepirals
snalyses of ths front-hall snd (i! applirabis) unpingar
catches from sach train shall be parformed, unlssa idantl-
ral nocele sizes wars wsed on al] traans. in which cass, the
tront-hall catches from the individual trang may be
combined {8a may the impinger cat~hes ) and one analysis
of fennt-hat! ratch and one snalyxy of impingsr catch
sy be perfurmed. (lonnut with the Administoator Ing
detalls roncermung the calculation of resilis when twa or
mare [AAINS Are Lsed.

At the end of Lhe sample nin, tum oft tha coarse adjnst
valve, remove the probs and noztle lrom ths stack, Lurn
off tha pump, record the finel dry gas mistasreading, snd
rondnet s post-iast leakchack, aa ontlined In Hection
4148 Also, leak-cherk the pitot Unes ws dracrihed 1n
Meathod 2, nection 3.1 the linas mitst pras this leak<hieci,
un ardar to validate the velneity head data.

418 Calenlation of Percant [snlnatir. Caleiilate
peerert 13oXinatic (taa Caleslstiony, Bection f) 1o deter-
mire whether tha run was valul ar anather tast nin
shoule be mads. {1 1hers was diffi-ulty an mamtaining
fwonetic ratas dus Lo sanree conditions, conailt with
the Admimstrator for powible varisnce nn Lhe 1sokinretic
rafed

4.2 Sample Reecovery. Praper tleanup proredurs
beglng as sonn ad Lhe probe 14 remnyved feom the Stk st
the end of Lhe sampling perind. Allaw the probe 1o eool,

When (ke probe can i salely handled, wips off all
srternal particulate matter near the Lp of the probe
not?le and place a rnlf; nver it In prevent losing or geining
particitlate matter. Do not cap off tha probe LIp Lightly
while the sampling train 1y coaling dnwn sa this would
rresie 8 vacuum in the hiter holder, thus drawing waisr
from the tmpingars inte the tiiter holder,

Heforn moving 1he sampls 1raln to the cleanup site,
remove the probe fram (he sumple train, wipe off the

silicone graase, and cep the apen suilet of Lhe probws. Ba
carsful nnt to loss any condsnsats thal might be nt.
Wipa off tha silicons grease from the Aiter [nlet whers the
nrobes was [astened and cap it. Remove the ambilical
cord from the last impinger and cap the impinger. [ &
Narihie Line s used betwnren tha first impinger er oons
fAenser and the fliter holder, disconnect lgm ins 8t the
filter holder and lot any condensed water or liquid
drnain tnto Lhe Lmpingers or condenser, Alter wiping off
tha silienns greass, cap off the Olter holder otitlet and
vmpinger Intet. Either ground-gisss stoppers, plastio
CA[I1, 07 Aerum chpd Mey be used 1o cioss thase opaningy,

Transfer the probesnd nller-lmplnrur sasembly to the
cleanup ares. This area should be clesn and protectad
fram the wind so that the chances of contaminating or
losing the sumple will be minimized,

Save a portion of the scetons used for cleanup as &
hlank, Talkes 200 | of this scetona direstly from the waah
hotlis being used snd place it In & FIAs3 sample container
lateled ' meetone bisnk.'

Lnapeet tha traln prine to and during disassembly snd
:H'ltllo any abnormal condlilons, Trest ‘the samples as
Gllnses:

Congginer No. {. Carefully removes the filtsr frota the
filter halder and piace 1 10 ity identified perr dish cons
tainer, Use m padr of Lwerzers andior clean dlsposabls
<urgiral glnves 1o h=ndls the Riter. If it 13 necesary to
told the lilter, do so such that the partlculste cage is
inside the fold. Caretnlly transfer to tha petri dish any
partirulaie matter endior Alisr Abers which adhere to
the Miter holder gasket, by usng s dry aoyion bristle
brush and/or s sharp-edged blade, Sead the contalner.

Container No. §. T'aking care 1o ses that dum on the
outsida ol the probs or other arterior surfaces doss oot
get lhio the sampis, gquantitati vely recovar particulsta
matter or any condensats (rom the probe notsis, probe
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fitting, proke tner, sand frant hall of tha fiwer bulder by
warhling thesr somponantsa with scatans and placing the
wash in ¢ gists contamcer, Distilled water Mag bu cmed
instand of acotons whan appwoved by the A dministetor
and 1hal} Be used when apecifad by the Administrador;
in these caans, Bave & watar biank and foHow the Admin-
istrator’s directiong on soalysw. Perform tbe acstane
Tinses aa fotlows:

CArsfuity remove the peolw nntzle sind elean the Inshiles
auftuce by nosing with aectooe fron s wash bartle and
Lrushrie with & fiylor brstle brisrh Brush st the
nectane Aose Ahaws o0 gisibbe parichs, siter which
uralie & hpal rines ol 1he insidle surinee %R ACetone,

Hredh mod sinwe the inside parts of the Kwagelok
flaune with serbone 1 @ Srotles way anfal no #inthia
partdeles pemntin

Hitww 1he proiw llier whh seetone by lting and
FHALBE The pralse w le soua e i LIEIDITRICRT Ny U g
o] A0 LA gl I0nule surinese wiil Le weried with nes.
tane Lot the aechstae deain (rons the lower sl inta tha
mmple eopainsr A funnsl teinas ar polvsthylene) niny
Vs el 1 el D traasterning siepued washbes e e e
tainer. Fallnw the arr
Ttold vhe prote im0 At ata ol pesatian, sepirr nestone
tnta the npper end As the penbee Drensly 15 heire poshed
wilh nopwastmge Aetion threebe the probe hiodd 2 sample
contianer pnderteatb the lswer vl of e prabe, aad
caleh any acelons i g matter whirh 1y
brshied fram e preotas R thee Taais by thiesigh 1hae
protw: Lhres 1Hiaes of tiwe aabd un Ll pariveubue
LIH VN EY S A il wlhihy (fe o tane of Ol e

S1atnlivs atoel of el e paclal preadees, foen kb
ireneh e the Rlave pess bt AL Beast s
melnl pradn s o el erevees o whiely
don e dHush

acelons, gl ooty o ol st
In the monnle commmer Ao he brgs? PRI A
hRl meetane e of the paobae s e sonpisee] Annya,

It 13 recnmmended that twn penple bs uter [n vlean
the probe Lo minimige samphke lntses Hetwern sampisng
in~, keap brusties clean and prodscted (ron conlsimige
inn

Atter sneuring that all joinis haee leen wined slean
of siheans greaee, clonn the msebe of the front nalt of Lhe
Biter holder hy rubhang the surfaces with g tiyln hristle
Brush and rimsiog wilth pctore lpes efch 8Orfees
theee timee or more If nesded 1o remnee witthic pRrten-
late Make & noal rinse of Lthe sk And Ditter holder,
Carehitlly rinze nmurt the giass evelone, also i applicahie ),
Aller all acetone mashings Al paetioviabe matter have
bean rollected (n Lhe sampie contanaer, nighten Lthe hd
on the snipte confetner so that acetone will not teak
out when It 1% ebinpad 1o the lahnratery  Mark the
height af the fltnd level 1o detrmoioe whether ar not
leakage nevarred dueng transpart LAbel the contanwre
in rlearly pdenhify 1ts contents

Contamner An 1 Nate (he sodor al 1 e idicating sitirg
geito deiermiptie 1fit has heen e ptetely spent and nake
& notation of 11~ eonuliben Trwoe fer the <ibiew gel Iroe
the fourth fmpuiger Lo it orgmal contamer And senl
A hirtnel may make it vasier to ponr the silivs gel wathont
spitling A m:bber policetian iRy he nted s &0 mid wn
rermnaving tha siliea gel frotn the jmpnper 1L s nnt
necessary G femave the smsll gimonnt of dost pariicies
that may adhere to Lthe impinger wall and are Q1 Mente
1o remove Eincs Lthe gan in weight 15 1o be ised for
molsture calcuistions, do not use By water or ather
ligpiida to tran~fer the <ilna gel {8 halgnes o availnbis
n the fleld, Tolinw (he procedure for couraer Nn. 3
1m Aection 421

Impinger Warer Troad the nnpuneer A follows . AMaka
anatatinn od any eoloror bdppn the ipgoid catch Mescure
the lguid who s an the st Vhres jnpngesr~ 1o wathn
a | ml by nang s eraduated exlinder or by welghing 1t
ta within =g by using & baiance 1l ane s svatlahle),
Racord Lhe wnhune or weght of hamd present  This
information ix required to eabiilate the molrture sontent
of the efitient gas

Dixcard the hguid sttsr mencinng and recording thae
wolume ar werght, untexs ansiyr of the impinger rateb
i reqired isee Nate, Rection 21 7).

ir s diffarent type af condencer 15 veed, messure tha
amonnt nl maivure rondentd ather voliumetrivally or
gravimetrically

Whenever Rnn.nlh!r, rontainers shenld he shipped in
mich & way thal they remain uprght st stl times.

43 Analysie. Reeord the dats requred on s sheet
mich as the ons chawnan Figure =3 Eiandle each ample
container as fnllnws

Confaipsr No 1. leave the contents In the shipping
rontainer or trancler the filter and any loose parucuiste
from the saniple container o & tared glaas wrighing dish.
Dariceate for 24 bourt 1n & dentrcator eontasmnung anhy-
drous ralvium miliate. Weigh to & ronstant weight and
report the reemilta Lo the nearsst 0.1 mg. For purposes of
ihis Bection, 4 3, the tarm “'constant weight” mesns a
difference of no mores than 0.5 mg or 1 parcent of total
weight lesd tare waight, wijcbaver s greater, batwesn
two conmacttive wealghings, with po leas than § boury of
deaicestion Lime between wrighings.

RUAES AND REGULATIONS
Plant -
Dhts

Run Na,
Filter No.

Amount liquid lost during transport

Acetone hlank volume, ml

Acetane wash volume, mi

Acetone 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

TOTAL

Less acetone blank
Weight of particulate matter

VOLUME OF L)QUID
WATER COLLECTED

IMPINGER SILICA GEL
VOLUME, WEIGHT,
ml. 9

= %m
FINAL

INITIAL
. LIQUID COLLECTED

TOTAL VOLUME COLLECTED Q' mi

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

INCREASE, g

1 VOLUME WATER, mi
1g/mil

Flgure 5-3. Analytical data.
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Alternatively, the samipls may ha ovan drisd at 108° C
(X" B3 lor 2 1o U howrs, cooled (R the demccator, and
waighed Lo & sonstant waight, uniee otherwiss spacified
by the Administrazar. The tester may siso opt to oven
dry the sampis at 106 * CC (21 ° F) for 2103 hours, weigh
the sampie, snd use thia weight 83 & inad waight.

Containsr No, 8. Nots the leresl aflinuid In tha container
and eanfirm on ths eoslyvis sheet whether or not loakage
ocrurrad during transpart  1f & noticeabls amount of
Inskagn haa occurred, mither wnid Lhe sampls of wes
Metheds, wibjart 1o the approval of (he Administrator,
Lo antracl the (inal reasuite. Mesaure tha Bauid in thia
ocontsiner rither wnlumatricslly lo =1 mi or gravi-
metricaliy Lo 305 g, Tranedet the cantents 1o s tared
2vml beaker and avaporala 1o diyness at amboant
temperatiire anet pressars Desieests for 24 hanrs and
wagh Lo a ronslant weight, Heport the resulls ta Lha
nesrast 0.1 ma.

Containrer Mo 3 Weaigh the apant silics ged 101 sthies gel
plus impinger) Lo the renrest 0 5 ¢ using & balances, Thiy
stap may he ronductrd 10 the [0eid

YAceione Alank’ (‘antamer Meaditie acetons no thls
containar  aithsr  wolunetrionity or  gravimetrically.
Tranater the gortons tn & Lared 250-ml beaker and svap-
orats Lo dryness at amhient tymparsture snd preasurs.
1>mticrats for 24 haury and weigh tn s coutsant weight.
R;jmrt tha results to the naarsst 0.1 mg.

OTE.—Al tha aptina of the tester, tha rontents nf
Containsr No. 2 a3 well aa the scalone blang contaser
may ha avaporated at tLamperaturaa higher then smbi-
snt. [[ avsnparation (s dnna sl a0 eleeatad temparatons,
the temperatirs muat he halnw the hetling point of the
soivant: alse, to pravant "biimpng,'’ the avaporstion
procsas must ha closely wiperyised, snd the cantants nf
tha haalror must bie awiried accasinnally to maintmn an
GYan LAMPAFALITA. Lo sttFAmA Fare, BS BoeLone 13 ghiY
flammabis and hes & 'ow Uash (vout.

8. Calibration

Malntain & laharsinry iog of all calibrations,

51 I'rohe Notzla, Probe nozeles shell he calihrated
helors theit InlLiAl aa In the Beld, Using R miefomiter,
measure the inside diwinster ol the nottle 1o the nearest

RUBBER

RUBBER STOPPER

TUBING

CLOSED

BLOW INTO TUBING
UNTIL MANOMETER
READS § TO 7 INCHES
WATER COLUMN ORIFICE
MANOMETER

L1 Nomenclaturs
A = rass-uac . i0nn! aren of nozrte s AN
B =Water vajaf 10 (B8 gas ALTeain, LTopaflion

by wniumn,
C. - Acstonn blank rasidus conosntrations, mg/f.
& - onoanirtiun of particulsts matier io stec

xas, dry baals, correcied to standard condi-
siona, g/dsem (g/dact).

I = P’arcant of inkinetit sampling.

L, = Mazimum scoepiable isakags rais fnr sither s
preLeat leak cheok or fot & leak cheok follow-
ing & somponant changs; squal te 000057
mi/min {¢.02 cfm) or & pertent of the average
sampling rote, whichaver is Jats.

Ia =Individual ieskage rste chearved during the
Innk chack ennductsd prior to the v
component change (i=l, 2, 3.... 8},
nitintin {efm)

Le w Lanknge rute nbarrved daring the post-test
lrak chack, minnia fefm),

-, = Total amount nf particulale matter coliected,

my.

Me =Mderrlar weight of waier. 1830 g/g mols
{IR 0 lh/In-mole),

m, =Mam of renidue of acalone aftsr svaporatlon,

mg.

“eas = Raromaetrio preasure st the sampling alte,
mm Hg (n. Hp.

P, = A baclute stack praasitre, mm g (la. Ag).

Pod =Blandard sbeclule preasure, 780 mm [ig
(3w 1n. Lig).

RULES AND REGULATIONS

0.025 mm (0,001 In, ). Maks thres separsta measursmants
using different dinmetsrs eaoh tima, and obteun the sver-
ageofihe ta. The 218 betwesn thabigh
snd low numners shall not atcesd 0.1 mm (0.004 In.).
When nossies becoms nicked, dentad, or corroded, they
shall he reshaped, sharpsnsd, snd racalibrated before
usa. Each notzle shall permanently and uniquely
Identilind,

5.2 I'"itot Tuba. The Tep* B pitot tube asssmbly shall
he calihrated acrording Lo the procedurs cutbined 1n
Baction 4 ol Msthed 2.

51 Matering Aystam Neforsitanitial use In the fleld,
tha maLsring Yyt shnli he calibratad aceording to tha
proendures outhinad 1n A T L 4074 Enatead ol physeadly
adjuating the dry gas motar disi rasdings to cofraspond
L the wat L3t meter raadingy, calihration factors mey he
liseel Lo mathamsttrslly rarract Lhe gas metar disl resdings
tothe propee values, Hefnre calibrating tha melrrng 1Y%
LA, 1t 18 nggealsd Lhal & leak-check he conducted.
For metering sy=tems having Lisphraem pumpd. Uis
nermal leakchicck procedure will nol detsct leakages
within tha pump. For thess casas the fnllowing leak-
chack procednre is \uggrsted: make & J-minute cealibra.
tion run st 0,00047 m min (0. 02 clmm); st the and of Lhe
run, taka the differsnce of tha mesaured wat test metar
and /iry gad metsr voilmes; divide the diffarance by 10,
to st Lha leak rate. The laak rate shouid not siceed
0.7 o Yomen 10,02 efmi.

After sarh Meld usa, the calihratinn of the metaring
system shsll be chacked by perfocming Lthies ealinratinn
rans 8L & <ingle, intermadiate arilice satting (hased on
the previoas feid [r31), with the vacuum set sl Lhe
marimum value reached during the test sarims. To
adjual the wactim. intert & valve hatwesn the wel tast
mrtar snd the tniet af the metering aysem, Calculsts
the svarage value of tha calibration factor, I the ealibre-
tinn hat changed by more than 5 pereant, recalibrata
the matar over this ﬁm range of enfice saltings, w8 out-
linmib (o AT 40Ty

AlLarnaltes pracedires ~ @ using the orifies meter
erllicienly, tnay (o itsed anbgect 1o the approval of the
Admnnlstrutor

ORIFICE

BY-PASS VALVE

41781

Nore.—Tiths dry gas meter cosfficient values sbtained
bafors and siter a tast seriey di Bar by mors Lhan & peroeni,
Lhe test series slall sither be voudad, or caleulstions for
1he test saries ahall be od using whichever metes
ooafMictent valus (1.6, Defors or after) gives the lower
value of Ltotal sampls voluma

5.4 Probs Heater Csilbrmtlon, The probe heating
.-atemm thall he calibfuted Lafore (ts Initial use in Lhe
114 mecording Lo Lhe procsdura outlined in A PT D-0378.
Probes constructed aceording to APT D-05A1 necd not
te ealibrated I the callbradon curven in APT 110578
ars sl

54 Temperatitre fiaugm. Use Lhe procedurs o
Qactinn 4.3 of Mehad 2 ta calihrata inAiack tamparatire
gaugre. |inl Lnarmnmetars, such aa are usad lor the dry
ERS meinr and condenser outlet, shall be calibrated
agarnal merenry-in-gisgs thermom#tars.

54 Leak Chack of Metering System Shown In Figurs
51, That portien of the sampling train [rom the pump
10 the ortfien meter shonld be 1rak chackad prior to lnluisd
w4 and aiter rach shipment. Leaikogs aftar the pump wit)
ranll in taws walume belng reeorded than 1 sctually
sampled, The following procedure |8 suggested (see
Futurs 54): Closs the main velve on Lhe meter box,
1nsert & onahale rubber stopper with rubber tohing
attachsd Into the orifica sxhaust pipe. Disconnect and
eant the low wrde of the orifioe manometer. Close off Lhe
inw $ide orifice tap, Prossurise ths 4ystem Lo L1 o 18 em
{5 10 7 In.) waisr column by blowing into the rubbe
tiubine. Fineh off tha tuhing and observe Lhe manomelad
for one minuks. A loss of pregsurs on the manometnr
Inrliteias & sk L0 the metar Lox; laaks, i present, mun
be corraciad.

57 Barometer Callbrats againat & mearciury barom-
LI

4. Caleuiatrons

Carry out calculatlons. retaining at least one extra
drcimal Agure bayond Lhat of the acquired data, Round
off figurea aiter the Anal ealcuiation, (dther forms of the
ruations may be used & long a3 they give squivalent
reauils,

VACUUM
GAUGE

MAIN VALVE
CLOSED

AIR-TIGHT
PUMP

Figure 5-4. Leak check of meter box.

R =Tdral gay cAnsLant, H ORI mm Hg-my* K-x-
mule 121 05 0. Hg-M" R-l1h-mnle).

Ta ~ Abanliute avarage (dry 1(“ melar Lam persiure
tnon Figure 62}, °K ("R,

T, = Absolute nverage sinck gas termnpernturs (ses
¥igure 8-2), *K (*Ri.

Twe =Htanderd sbsolute tempersturs, 203° K
(52M° W),

1, =Y nlums of acstone blank, mi.

Vew =Volume of acetnns usad In wash, ml.

V.= Total volume af liqiud colisrted in lmpingers
and silica gel (mes 1‘1.11:0 5-3), ml.

VewVolume of gas sarople as measursd by dry gus
metar, dem (def).

Vataar *Vlumn of gas sample maantred by the dry
LS TDelar, cOrTet! te mandard conditions,
dscm {dsel).

Vatsray=Valuma of watar vapor In tbe gaa smmpla,

, torrectad to standard condittona, scm -ﬁ
V.= Huack gas valocity, calculatad by Met 2,
Equaton 39, using deis obtained from
Method 8. mnfeec (Mt/smc).
W, nWaght of reaidus In acetone wash, my.
Y= DLry gaa matar calibmtlon factor,
All= A varnge praanire diffarential across the orifics
meter (e Fupire 5-3). mm HyO {in. HO 1
so=Denaity of acetons, mgml (ses label on
hottle).
sa=Deonsity of water, 00082 g/mi (0.0MZX1
1hfml).
¢#=Tolal sampling 1ims, min.

#, - Sampling tima Intarval, from ths heginning
orll run unti the firat componant changs,
min.

#,=8smpling time Intarval, hetween two sue-
camive componsnt changes, beginning with
the Intervel bDetwesn the Arst and second
changas, min.

#, = Sampling time Intsrval, from the Anal (n's)
commponent changs untd the end of the

sampling run, min.
13 A+ Bpacific gravity of mercury,
fl}=Heoc/min.

100 = Conversion to percent.
6.3 Average dry gua metar temperature snd nverage
arifics preasurs drop. Bes dats shest (Figurs 52},
4.3 Dry Gea Volums Correct ths sampls wolimas
by the dry gea meter Lo stan condltions
(2* C, 780 mm Hg or 43* F, 20.02 in. Hyg) by using
Equation 5-1.
AH

1 -\ ¥ Tlld\ ,-Phr-*-ﬁ._ﬁ

mintdy T owm 'T:/ L‘"—P.::"""‘

P+ (8H/13.6)
Ta

Equation &L

=K.V.Y
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am

wa1e0.2008 *K/mm Hg lor metric unita
=17.04*R/in. Hg Enoglah unis
m.—mo—lmh-ﬂ-wﬂm onles
I: ats obearved during any of the mahdatory
m'?-:ﬂ (1.0.. the post-test leak check or mak chacis
ductad prior to P t changes) axceads L,.. U
,I;h:l L. sgosedy L., Equetion -1 musl be modified u
L iH

ts) Camm 1. No eompnnent changes tads during
mmpling run. In thia case, repises Vo in Equstion -1
with Lthe sTnreEaiOn;

Va— (L, -- L)2]

M) Casg 11, Onm ar mors componant chanzsm mads
Suring the ssmpling rin. In this rass repisce Va 1
Equation b1 by the expressinn,

[V_— (r,- L)

n
=5 (L L8~ (L~ L.)o.]

1=2
and suhstitule anly [ar thare lealiagr ratma (L, or L,)
which axessd L,.

§.4 Volume of water vapor.
Equation 5 2

, - RT.. -
- Vewwan=Vi, (I’{")( !Td')=’\:‘|- -

where*
Jy= 0 001200 mitml for metrl tnts
= 0.04707 1t lor English mints,
8.5 Motrhire Conlant,

v
I“'___ . —_— .r.m's .
Vot Vatan

Equatem & 3

RULES AND REGULATIONS

Nors.—In mtmstsd o droplet-inden g
streams, two salculalions of fhe mewsture content of
stack gua shell be nmde, one from the Impinger andlysis
{Equetion &-1), end & second from the sesumnption of
sitarated conditions. The lower-of the twe values of
B o shall be constdernd onrrect. Tha proesdure lor detar-
mining the molsturs sontant based upon amnroption of
mturated comdiuons b given in Lhe Note of Baction 1.3
of Mathod 4 For the purpasss of this method, the everage
stack gaa Wemperatica frnm Fiture -2 may ba aeed L0
make this deiarmination, providad that ths accuracy of
Lhe in-ATlacK tampersturs sansor 18 + 1° C 2° F).

t o Acvetons Himek Concemrstion.

m

.-

Fousiion 5=
67 Areton Wil Dlant,

H 07‘(--ll ay Pa
Equstlan §-%
8% Total Particulste Walght Deterrnine the total
nrtlmllu eatch from tha sum of the weights obtained
m enntalners | and 2 lean the acstone blank (ses Flyure
83} Notx.— Refar 1o Sactinn 4.1 .8 1o aaaist in calculation
of resuilta invnlving two or more filter sasenblied or two
or more sampling raina.
69 Pardculats Coneenteation.

€, = (0.001 g/mg) (Mma/Vacuw)

Equlilun 3-4
410 Conwsnsinn Faclors:

From To Multiply by
arf m? 0, 72832
F J1IR wr:fid 15 43
g fid ih ey 2 20810
gL om -0

A 11 IsoXinatie Variation,

8.11.1 Caiculsliot From [taw DNuis

po I TL KV 4+ (Va/ T P b aHI13.60)

b0ay, ', A,

whare,
Km0 M4 mm Ilg —mdmil—"K lor matrie gnits.
=088 0, Hr—Mml—~-*R for Enghsh unia
8.11.2 Csleulation From [ntermedintie Values

TV Dan 100
Toat 0 AP BT 1,
K TV miam
YOpV,Aleit 4,

=

Fruntian & R
where:

X =4.200 for metric uniias

= 0.00450 Jor Eaglish anita.

.13 Acceptable Hesuita L 9¢ percent < /<110 per-
esant, the results are soceptabls. 11 the results are low in
sompanon to the sandard and / is beyond the acospt-
ahie range, or, |f [ 18 tass than 90 parcent, the Admims-
trator may opt to arcept the rasults. Ums Citation 4 to
make judgmenta. (Hiherwise, reject the reaultts snd rapast
the Lest.
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Mittisp ey trevisatieos o Srrrtan Thinane
Foai=onyg P xo BIATHON ARy B RS

1 trinoiple and 4 pplicatduy

L1 I'riociple. A gea saoiple 14 stltscled from the
smnpling point o the sack. T'he sullurc scid mist
uocluding sltur tAezide) aod the mufer dieride are
separsird. The mullur dinude fraction 18 messursd by
the bariun-thofin Uiraton metbod.

1.2 Applicabllity. This method i applicable for the
determiustion of sulfur dioiide smismions from siationary
souress. The mimmurn detéclanis Limit of tha method
Las teen Jrarmined to be 3 4 milligeams (M) of BOymME
12 123U Y 1D/t ), Although oo upper limit tas besn
swblhishard, {esia Navs shown thal concenirslions ms
high B3 B,UN0 mgrm! of Bé)y tan pe collacled sfRciently
N Lwo mMudgst ynpingers, wach cantaining 1% millllitsry
of 3 pareatit Nydrgen parntids, st & rews of 1.0 lpm for
20 ninules. Based on theareiicsl calculations, the uppet
soncenimtion imit io & 2rhter sarople b shout 93,300
mp!ms,

Posalble interferenis pre free aminonis, water-scluble
eadons, sad fitondea. The canions finoriden are
removed by glasm wonl Altraand an murownol pbabblar,
804 hanes do not sfleet the B3 anaiysie. When samples
sre belng taken from s ges Ar~am with high concantrs.
tions of vary fins metallic fumes (meh s 1o fmiste te
econtrn] deviesn), s high-lficiency glass Dber flter most
be nsed In placa of the glass wool plug {1.e., the one (a
the probe) Lo reTnave the eation intarfarema,

Fres stmumonis {nterferss by rescting with 401 to form

leulats yujfite and Dy reacting with the Indiestar,
frae amnmonis s present (Lhis ean be detarmined by
Imowledge of the procsss snd noticing wiite partioniste
matter fn the probe and isopropancl bobbher), altame-
thve methods, mihiect 46 Lhe approval of the A
sar, U.A. kpvironmenial FProtection Ageney, mre
required

1 Apparaius
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—
quired by standards of

ag e
o ance for new sources.

P‘{.{m,“y, States are free under Section

jmprovements in emission control

& of Lhe Act to establish even more
ingen! emission limits then those
'u?.blished under Section 111 or those
& ccssary 10 silsin or maintain the
»* A AQS under Section 110. Accordingly,
h“. sources may {n some cases be
bject 1o j{imitations more stringent
by o EPA's standards of performance
der Section 111, and prospective
“:.,,en and operators of new sources
sSould be aware of this possibility in
1gnning for such facilities.
"'rr.is regulation will be reviewed 4 .
ars from the dale of promulgation as
,,:quired by the Clean Air Act. This
view will include an assessment of
guch [actors as the need for inlegration
w-th other programs, the existence of
phemnetive methods, enforceability,
wechnology. and reporting requirements.
Tte reporting requirements in the
sepulation will be revicwed 8s required
wrder EPA’s sunse! policy for reporting
srquirements in regulations,
Under Executive Order 12261, EPA
st judge whether 8 regulation is-
tajor™ and therefore subject to the
requirement of a Regulaiory Impact
Anslysis. This regulstion ls nol Major
because: (1) The nationa! annualized
compliance costs, including capital
charges resulting from the siandards
total less than $100 million; (2} the
s:endurds do not ceuse a major increase
in prices or production costs: and [3) the
stenderds do not cause significant
sdverse efTects on domestic competition,
employment, invesiment, productivity,
innovation or competition in foreign
ma:kets. This 'rzg\.Sation was submitled
to the Office of Managemen! and Budget
(OMB) for review as required by
Erecutive Order12261. ~ ..
Section 337 of the Clean Alr Act
requires the Administrator 1o prepare an

- eccnomic impact assessment for any

pew source standard of performance .
promulgaled under Section 111(b} of the
Act. An economic impacl assessment
wes prepared for the promulgated
reguletions and for olﬂer regulatory
slternatives. All aspects of the
asiessment were considered in the
furmulalion of the promulgated
t'endards 1o insure thal the slandards
v.ould represent the best syslem of
eission reduction considering costs,
The economic impact assessmen §s
inc'uded in the background information
document.

List of Subjects tn 40 CFR Part 0 -

Air pollutian control, Aluminum.
A= monium sulfate plants, Cement
tdustry, Coal, Copper, Electric power-

- plants. Glass and glass products. Grains,

Iotergovernmental relations, Iron, Lead,
Metals. Moior vehicles, Nitric acid
plants, Paper and paper products
industry, Petroleum, Phosphate, Sewage
disposal, Steel, Sulfuric acid plants,
Waste treatment and disposal, Zinc.

Daled: April 9. 1982

Nole.—The rfruhthm does not involve »
=collection of information”™ as defined under
the Paperwork Reduction Act of 1680,
Therefore, the provisions of the Paperwork
Reduction Act spplicable to collections of
Information do nol epply to this regulation.
Anne M. Gorsuch, '

Administrator. -

PART 60—STANDARDS OF
PERFORMANCE FOR NEW
SIATIONARY SOURCES

40 CFR Part 60 is amended by adding
a new Subpart KX and by adding a new
reference method 1o Appendix A as
follows: . .

1. A new subpart is added as follows:

Subpart KK—Slandards of
Performance for Lead-Acid Battery
W.anufacturing Plants

Soc.

60370 Applicability and designation of
affected fucility.

60.371 Definitions.

60.372 Standerds for lead

60.37% Monitoring of emfssions and
oprralions.

00.37¢ Test methods and procedures.

Avuthority: Sec. 111, 301(a) of the Clean Alr
Act gs amended (42 US.C. 2411, 7601{n}]. and
additionsl suthority as noted below.

Subpart KK—Standards of : ,
Performance for Lead-Acid Batiery
Manufacturing Plants - . L

§50.370 Appflicability and designationof

atfected tacliity, ’ . ]

{#) The provisions of this subpart are
applicable to the affecled Tacilities listed
in paragraph [b) of thiz section at any -
lead-acid batlery manufacturing plant
that produces or has the design capacity
to produce in one day {24 hours)
batteries containing an amount of lead
equal 1o or greater than 6.9 Mg (6.5 tuns).

{b) The provisions of this subpart are
applicable 10 the following affectled
facililies used in the manufacture of
lead-acid storage batteries:

{1) Grid cesting facility.

{2) Pasle mixing facility.

{3) Three-process operation facility.

{4} Lead oxide manufacturing facility.

{5) Lead reclamation facility. - |

{6) Other lead-emitting operalions.

{c] Any facility under paragraph [b) of
this section the construction or
modification of which is commenced

afier January 14, 1880, is subject to the
requirements of this subpart.

§60.371 Definttions.

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

(8) “Grid cesting facility” means the
facility which includes all lead melting
pots and machines used for casling the
grid vsed in battery manufacturing.

.(b) “Lead-scid battery menufacturing
plant” means any plant that produces a
storage batlery using lead and Jead ~
compounds for the plates and sulfuric -
acid for the electrolyte.

{c]) “Lead oxide manufacturing - .
facility” means a facility that produces
Jead oxide from lead, including product
recovery.

(d) "Lead reclamation facility” means .
the facility that remelts lead scrap and
cas!s it into lead ingots for use in the
battery manufacturing process, and
which is not & furnace affected under
Subpari L of this part.

(e) “Other lead-emitting operation™
means any lead-acid battery Cw
marufacturing plent operation from -
which lead emissions are collected and
ducted to the atmosphere and which is
not pan of @ grid casting. lead oxide
manufacturing, lead reclamastion, paste
mixing, or three-process operation -
facility. or & furnace affected under
Subpart L of this part.

(f) "Paste mixing facility” means the
facility including lesd oxide storage,
conveying, weighing. metering. and
charging operations; paste blending,
handling. end cooling operations; and
plate pasting. takeofl, cooling. and
drying operations. .

{g) “Three-process operation facility™
means the facility including those
grocesses involved with plate stacking.

urning or strap casling, and assembly
of elements into the battery case.

§ 60.372 Stancards for lead.

(a) On angd after the date on which the
performance test required 1o be .
conducled by § 60.8 is completed. no
owner or aperator subject 16 the” -
grovisions of this subpart shall cause lo

e discharged into the atmosphere:

{1) From any grid casting facility any
gases thal contain lead in excess of 0.40
milligram of lead per dry standard cubic
meter of exhaust {0.000176 gr/dsci).

{2) From any paste mixing facility any
gases that coniain in excess of 1.00 .
milligram of lead per dry standard cubic
meter of exhaust (0.00044 grfdscf).

{3) From any three-process operation
facility any gasecs thal contain in excess
of 1.00 milligram of lead per dry
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standard cubic meter of exhaust {0.00084
gr]dsd'] ' .

{4} From any lead oxide
manufacturing facility any gases that
conlain in excess of 5.0 milligrams
leat)! per kilogram of lead feed {0.010 1b/ -
ton). ‘

- {5) From any lead reclamation facility
any gases thal contain in excess of 4.50
milligrams of lead per dry standard
cubic meter of exhau_st {0.00198 gr/dscl).

{8) From any other lead-emilting
operation any gases thal contain in
excess of 1.00 milligram per dry °
standard cubic metef of exhaus! {0.00044
gr/dscl). :

{?) From eny affected facility other
than a lead reclamation Jacility sny
gases with greater than 0 percent
opacity [messured according to Method
9 and rounded 1o the nearest whole
perceniage}.

(8} From any lead reclamation facility
any pases with greater than 5 percent
opscity [measured according lo Method
8 2nd rounded io the nearest. whole
percenlage).

{b) When two or more facilities at the
same plant (except the lead oxide
manu?acturing Jucility) are ducied tom
commoh contro! device, en equivalent
standard for the total exhaust from the
commonly controlled facilities shall be
determined as follows:

N

-3 sevey

Where: . ot

S, =13 the equivalent standsrd for the total
exhaust stream, 7. .

§, = i3 the actus! standard for each exhaust
stream ducted 1o the control device.

Na=is the total number of exbaust streams. -
ducted 10 the control device.

Qo = is the dry standard volumetsic flow
rate of the effluent gas stream from each
facility ducted 10 the control device.

Q... = s the total dry standerd volumetric
flow rate of o1l efluent gus streams
ducted o the control device.

§50.373 MonHoring of emissions and
operations.
The owner or operator of any lead.

* acid battery manufacturing facility
subject 1o the provisions of this subpart
and controlled by a scrubbing system{a)
shall install, calibrate, msintain, and
operate a monitoring device(s) that
measures and records the pressure drop
across the scrubbing system{s) at least
once every 15 minutes. The monitoring
device shall heve an accuracy of +5
perceni over ils operaling range. ’

{Sec. 134 of the Clean Air Act as smended (42
US.C 7014))

§60.374 Test methods and procedures,

(a) Reference methods In Appendix A
of this part. except as provided under
§ 60.8{b). shall be used to determine
compliance according lo § 60.6 us
follows: -

[1) Method 12 for the measuremeni of
lead concentrations,

{2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and
volumetric flow rate, and

{4} Method 4 for stach gas moisture.

{b) For Method 32, the sampling time
for each run shall be at least 60 minutes
and the sampling rate shall be at least
0.85 dscm /h (0.53 dscf/min). except tha
shorter sampling times. when - :
necessitated by process vatables or
other factors, may be approved by the
Administretor.

{c) When diflerent operations in a
three-process operefion facility are
ducted to separate control devices, the
lead emission concentration from the
facility shall be determined using the
equaiion: .

N

Crim 3 (CmQu/Qu)

am]

Where: .

= is the facililyy emission concentration
for the entire {acility.

N=is the oumber of contro! devices to which
saparaie operations in the facility are
ducted. ;
=18 the emission conoenoation from
each control devioe,
=is the dry standards volumetric flow
rate of the efMuent gas sbeam from each
contro] device

Qu, =1 the total dry standard valumetric
flow rate from all of the contro! devices.

{d) For lead oxide manufacturing
facilities, the average lead feed rate fon
facility, expressed in kilograms per hour,
shall be determined for each test run as

follows: :

. {1} Calculate the tota) dmount of lead
charged to the facility during the run by
muliplying the number of lead pigs
fingots) charged during the run by the
average mess of a pig in kilograms or by
another suitable method

{2) Divide the total amount of Jead
charged to the facility during the run by

“the duration of the run in hours.

{¢) Lead emissions from lead oxide
manufacturing facilities, expressed in
milligrams per kllogram of lead charged,
shall be delerminegr using the lollowing
equation: ~
En"ch.JF
Where:
En=Is the 1cad emission rate from the

facility in milligrams per kilogram of Jead
charged. ’

Cp = s the concentration of Jead in the
exhaust stream in milligrams per dry
stenderd cubic meler as determined
according 1o paragraph {(a)(1) of this

. section .

Qu~is the dry standard volumetric Now rate
in dry standard cubic meters per hour ne
determined according to paragraph {8)(3)
of this seclion.

F=is the lead feed rate Lo the facBity in
kilograms per hour as determined

-~ sccording to paragraph [d) of this
* section.

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

VSLC. 7aM))

" 2. Appendix A 10 Part 80 is umended
by adding new Reference Method 12 as
follows: . =~ ~,

Appendix A—Reference Melbods

L] A d - [ 3 -

Metbod 12. Determinstion of Inorgsnic Lead
. Emissions From Stationary Sources

1. Applicability und Principle.

11  Applicability. This method applies o
the determination of inorganic lead (Pb)
ennzli;sinm from specified stationary sources
only. : -

1.2 Principle. Parliculate and gaseous Pb
emissions are withdrawn isohinetically from
the source and collected on a filler and in
dilule nitric acid. The collecied samples sre
digested in ncid solution snd gnelyzed by
stomic abserption spectrometry using an afr
acetylene flame.

2 Range, Sensitivity. Precition, and
Interferences.

21 Range. For & minimum snalytical
sccuracy of 110 percent, the lowes bmit of
the range is 100 ug. The upper limit can be
considershly extended by dilution.

22 Anslytica) Sensitivity, Typical

" aensitivities Tor 8 3-percent change in
absorption {0.0044 absorbance units) are 0.2
@nd 0.5 pg Pb/ml for the 217.0 end 2833 nm
lines, respectively.

23 Precision. The within-laboratory
precision. as measured by the coefficient of
veriation ranges from 0.2 1o 9.5 percent
relative 10 8 run-mean concentration. These
values were besed on tesis conducted sl a

“ gray iron Joundry, a lead storage battery
manufucturing plant, 2 secondary lesd
smelier. and g lead recovery Jumnace of an
alkyl lcad manufacturing plant. The
concentralions encountered during these
tests ranged from 0.81 10 123.3 mg Ph/m®

24 Interferences. Sample matrix effects
may interfere with the analyvsis for Fb by

° Name etomic sbyorption. If this interference

is suspected, the analyst may confirm the
presence of these matrix effects and
frequently eliminate the interference by using
the Method of Standard Additions.

High concenlralions of copper may
interfere with the analysis of Pb &t 217.0 nm.
This interference can be avoided by _
analyzing the bamples 81 283.9 nm.

A Apporatus.

31 Sampling Train. A schematic of the
sampling train is shown in Figure 12-1: it is
similur to the Mcthod 5 trein. The sampling
train consists of the Jollowing components:
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331 Probe Nozzle. Probe Liner. Pitot
.Tube. Diffcrential Pressure Gauge, Filter
Holder, Filler Hesting System. Melering
System. Barometer. and Gas Density
Determination Equipment. Same as Method 8,
Seclions 21310218 and 218010 2110,
respectively. ’

312 Impingers. Four Impingers connected
In serics with leak-free ground glass fittings
or any similar leak-free noncontaminating
fittings. For the first. third. snd fourth
impingers. use the Greenburg-Smith design,
modified by replacing the tip witlha 1.3 em
(% in.) D glass tube extending to about 1.3
cm (% in.) from the bottom of the Nask. For
the second impinger. use the Grecnburg-
Smith design with the standard tip. Place »
thermometer. capable of measuring
temperature to within 3°C (2°F) at the outlet
of the fourth impinger for monitoring
purposes,

BILLING CODE $540- 50-a8 -
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. 32 &mp!p Recovery-: The ’O“Ml'l‘ Items
&7 needed:

321 Probe-Liner and Probe-Nozzle
Brushes, Petrt Dishes, Plastic Storage
‘Containers, and Funne! and Rubber
Pollceman. Same »s Mcthod B, Sections 121,
224,228 and 22.7, respeclively.”

¥ 322 WashBottles. Glaes {2)

223 Samplc Storage Contalners.” -
Chemically resistant, borosiTicate glass
bottles, for 0.1 nitric acid (HND,) Impinges
and probe solutions and washes. 1000-mt.
Use screw-cap liners that are either rubber
backed Teflon® or leak-Free and resistant to .
chemica) stiack by 0.1 N HNO,. (Narrow
mouth glass bottles have bewn found to be
less prone to Jeakage) . - -

324 Graduated Cylinder andfor Balance.
To meuswe condensed water 1o within 2 ml
o1 1 g Use a graduated cylinder thathas o
minimum capatity of 500 ml and
subdivisions no grester than 5 m!. Most
luboratory balances are capabie of weighing -
to the ncarest05goriess) . - ..

325 Funoel Glas. to aid in sample
recovery. .

13 Analysis. The following equipment is
needed: :

331 Afomic Absorption -
Spectropbotometer. With lead holiow
cathode lamp and burner for airfacetylene
Numa. - .

332 Hot Plate. :

333 Erlenmeyer Flasks. 125-ml 24/40 8.

334 Membrane Fillers. Millipare SCWPO
4700 or equivalent oL

335 Filtration Apparatus. Millipore
vacyum filtration unit. or equivalent, for use

" with the above membrane filter. _

338 Volumetric Flasks. 300-ml 250-ml
and 1000-mlL . .

4. Reagenls. .

4.3 Sampling. The reagents used in
sampling are a3 followe -

411 Filter. Geln.an Speciro Grade, Reeve
Angel 834 AH. MSA 1106 BH, all with lot
assay for Pb, or other bigh-purity glass fiber
filters, withau! organic bindes, exbibiting at
lcust 99.85 percent efliciency {0.05 percent
penetration) on 0.3 micron dioctyl phikalate
smoke particles. Conduct the filter efliclency
test vsing ASTM Standard Method D 2086-71
or use test data from the supplier’s qualily
control program. .

412 Silica Gel, Crusbed Ice. and -
Stopcoch Grease. Same as Method 5, Section
312 314, and 3.5, respectively. |

413 Waler. Deionized distilled, o
confurm Lo ASTM Specification D 1193-74,
Type 3. If high concentrations of organic
meticr are pol expecied to be present, the
snulyst may delete the polassium
purmanganate test for oxidizable organie
matter.

414 Nitric Acid, 01 N. Diluic 6.5 m! of
cuoncentrated HNO, 10 1 liter with deionized
distilled water. (it may be drsiradle to run

" blanks before field use to eliminate & high

blank on test samples) .
42 Pretest Preparation. 6 N HNO, s

needed. Dilute 390 ml of opnncnu-nird HNO,
10 1 liter with deionizad distilled water. -

*Nentios of trede BI.DEI or spectfic prdurts
durs nol constitule endorsement by the LS.
Envirenmenta! Prolaction Agrocy.

43 Samplr Recovery. 0.3 N HNO, (same
83 4.1.4 above) is necded for sample recovery.
‘¢4 Apalysis. The following resgents are
needed for snalysis {use ACS resgent grade

chemicals or equivalent, unless otherwise
specified): .

4431 Water. Same 23 4193 sbove.

442 Nitric Acid Concentrated.

443 Nitric Acid. 50 perrent {V/V]. Dilvte
500 ! of concentreted HNO, to 3 liter with -
deionized distilled walar.

444 Stock Lead Standard Solution, 1000
pg Pb/ml. Dissolve 0.1598 g of lead nitrats
{Pb{NO,}] ip about 00 m] of dejonized -
distilled water, #dd 2 m! concentrated HNO,
and dilute to 100 m! with deionized distilled
waler. - . t

445 Working Lead Standards. Pipet 0.0
1.0, 2.0, 3.0. 4.0, and 5.0 m! of the slock lead
standard solution (4.4.4] into 250-m]
volumelric lasks. Add & ml of concentrated
HNO, to each fask and dilule 1o volume with
deionized distilled water. These working
stundards contain 0.0, 4.0, 8.0, 120, 18.0, and
200 ug Pb/ml. rcsrel:'llvely. Prepare, as
needed, additional standards at other
concentrations In a simflar manner,

448 Alr. Sultable quality for slomic
absorption analysis. :

447 Acetylene. Suitable qualily Tor -

atomic absorption analysis.

448 Hydrogen Peroxide, ¥ percent (V/V)
Dilute 30 mi of 30 percent H,O, to 100 ml with
deionized distilled waler, : )

8. Procedure. S

53 Sampling. The complexity of this
method is such that, in order to oblain |
relizble results, tcsters should be trained and
experienced with the tes! procedures.

511 Pretest Prcparation. Follow the same

" geners) procedure given in Method S, Section

4.1.1, excepl the filter need not be weighed

512 Preliminary Delerminations. Follow
e same general procedure given in Method
8. Section 432 -

§13 Preparstion af Collection Train.
Follow the sume general procedure given in
Method 5. Section 4.1.3, except place 100 ml
of 0.3 HNO, in each of the first two

- impingers, leave the third Impinger empty, |

and transfer approximately 200 10 300 g of
preweighed silica gel from {15 container to the
fourth impingsr. Set up the trein &5 shown in
Figure 12-1. -

514 Lesk-Check Procedures. Follow Lhe
general leak-check procedures given in
Method 5, Sections 4.1.4.1. (Prelest Leak. .
Check), £142 (Lea)-Checks During the
Sample Run). and 4.1.4.3 (Post-Tes! Leak-
Check). .

515 Sampling Train Operation. Pollow
the same general procedure given in Method
& Section 4.1.5. For each run, record the data
required on a deta sheet such as the one
shown in EPA Method &, Figure 5-2

518 Calculation of Percent Isohinetic.
Same us Mrthod 8. Section 4.18.

+ 52 Sample Recovery. Begin proper
cJesnup procedure as soon as the probe is
removed frum the stack at the end of the
sampling period, g .

Allow the probe to cool When i can be
safcly handled, wipe off all external
perticulale matter near the tip of the probe
nozzle and place & cup over it. Do not £ap off
the probe tip tightly while the sampling train

+

is cooling down as this would create o
vacuum in the Filter holder, thus drawing
liquid from the impingcrs into the Glter.

Before moving the sampling truintothe
cleanup slte, remove the probe from the
sapling train. wips off the silicone grease. and
eap the open outlet of the probe. Be careful
not 10 lose any condensate that might be
present Wipe off the silicone grease from the
glassware Inlet where the probe was fastened
and cap Lbe inlet. Remove the umbilical cord
from the last implinger and cap the impinger.
The tesler may use groundglasa stoppers,
plastic caps. or serum ceps 1o close these
openings. .

Transfer the probe and filter-impinger .
sssembly 1o a cleanup area, which is clean _
and protected from the wind sc that the
chances of conteminating or losing the
sample are minimized. - ’

Inspect the train prior 10 and during ~
disassembly and notr any abnormal
conditions. Treat the samples s follows:

523 Contoiner No. 1 [Filter). Carefully
remove the filter from the filter holder and
place It in its Identified petri dish container. If
it 55 necessary to fold the Stter, do so such
that the sample-exposed side Is inside the
fold. Carefully transfer to the petri dish any
visible sample matler andfor filter fibers that
sdhere 1o the Elter holder gashet by using o
dry Nylon bristle brush and/or a sharp-edged
blade. Scal the container.

822 Conlainer No. 2 [Probe). Teking care
that dust on the oulside of the probe or other
exterior surfaces does not get into the
sarople, quantilatively recover sample malier
or any condenselc Jrom the probe nozzle,
probe Fitling. probe liner, and front hall of the
filter holder by washing these components
with 0.1 K HNO; and placing the waush into
glass sample storuge container. Mcusure and
record {to the neeres! 2-ml) the 1o1a) amount
of 0.1 N HNO, used for each rinse. Perform
the 0.1 N HNO® rinses &3 follown:

Cerefully remove the probe pozzle and
rinse the inside surfaces with 0.1 N HNO?
from a wash bottle while brus! with s
stainless steel Nylon-bristle brush. Brush

. until the @1 N HNO, rinse shows no visible

particles, then make s -final rinse of the Lhside”
surface. | . .o .
& Brush and riose with 0.3 N HNO, the inside
parts of the Swagelok fitting io a similer way
until no visible particles remain. _
Rinse Lhe probe liner with 0.1 N HNO.
While solating the probe so Lthat all inside
surfaces will be rinsed with 0.3 N HNO,. tik
the probe and squirt 0.3 N HNO, into its
upper end. Let the 0.1 N HNO, drain from the
lower end Into the sample conteiner. The
tester may use & glass funnel to gid in
transferring liquid washes to the container.
Follow the rinse with a probe brush. Hold the
probe in an inclined position, squirt 01 N
HNO, into the upper end of the probe as the
probe brush is being pushed with a twisting
sction through the probe; bold the sample
coniainer undemesth the lower end of the
probe and catch any 0.1 N HNO, and sample
matler that is brushed from the probe. Run
the brush through the probe three times or .
more until no visible sample matier is carried
out with the 0.1 N HNO, and none rem::ins on
the probe liner on visual inspection. With
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tainless stec! or other metsl probes. run the
brush through In the above prescribed
manner at lcast six times, since melsl probes

" have small crevites in which sample maiter

can be entrepped, Rinse the brush with 03 N
HNO, and quentitatively colleci these
washings in the sampe container. After the
brushing make # final rinse of the probe as
described sbove.  * .

M §s recommended that two people clean
the probe 1o minimize loss of sample.
Between sampling runs, hecp brushes clean
and protecied from contaminstinn,

Aftet Insuring that all joints are wiped
clean of siicone grease. brush and rinse with
0.1 N HNO, the inside of the front half of the
filter holder. Brush and rinse each sufuce
three limes or more, if needed. 1o remove
visible sample matier. Make & fina) rinse of
the brush and filter holder. Afterall 0.1 N
HNO, washings and sample matier are
collected in the sample container, tighten the
¥d on the sample container so that the Nluid
m&! not Jeak out when 1t s shipped to the
isborstory. Mark the height of the fluid level
1o defcrmine whether Jeakage occurs during
transport. Label the container 1o clearly
identify }s contents. :

523 Container No. 3 (Silice Gel). Check
the color of the indicating sitica gel 1o
determine If it has beep compiricly spent and
make 8 notstion of its condition. Transfer the
silica gel from the fourth impinger lo the
ariginal container and seal. The tesier n.ay
use & funne! t6 pour the silice gel and &

rubber policeman to remove tbe silica gel” -
from the kmpinger. It is pol necessary to
rempve the small amount of particles that
may adhere 1o the wells and are difficult to
remave. Since the gain In weight is 10 be used
for moisture calculations. do niot ure any
water o other liquids to trensfer the silica
gel. If a balance is available in the field. the
tester may follow procedure for Container
No. $ under Section 5.4 [Analysis). B

524 Container No. 4 impingers}). Due to
the large quantity of liquid involved, the
tester may place the impinger solutions In

several containers. Clean each of the first
three lmpingers and connecting glassware in
tbe following manner: :

1. Wipe the impinger ball joints free of
sllicone grease and cap the joints.

2 Rolate and agitate each impinger, 8o thal
the impinger contents might serve as & rinse
solution. .

8. Trsnsler the contents of the impingers to
# 500-m] graduated cylinder. Remove the -
outlet ball joint cap and drain the contents
through this opening. Do not separate the -
impinger parts (inner and ouler tubes) while
transferring their conlents fo the cylinder.
Measure the liquid volume 1o within 22 ml.
Allernatively, @efermine the weigh! of the
liquid 1o within +0.5 g Record in the log the
volume or weight of the liquid present, along
with & notation of any color or film obiscrved
in the impinger caich. The liquid volume or
weight is needed, alang with the silica gel
data, to calculate the stack gas moisture -
content {see Method &, Figure 5-3).

4. Transfer the conlents to Container No. 4.

8. Note: In sleps 8 and 6 below, measure
and record the totat amount of 0.3 N HNO,
used for rinsing. Pour appreaimately 30 ml of
0.1 N HNO, inlo each of the first three - .

tmpingers snd sgitate the impingers. Drain
the 01 N HNO, through the oullet arm of
eoch impinger into Container No. 4. Repest
this operstion 8 second time: Inspect the
tmpingers for any abnormal conditions.

8. Wipe the ball joints of the glassware
connecting the impingers free of ailicone
greasc and rinse each piece of glassware
twice with 03 N HNO, ; transfer this rines
into Container No. 4. (Do not zinse orbrush
the plosafritted filter support)Mark the
height of ibe fluid level to determine whether
Yeekage occurs during transpon. Label the
conlainer 1o clearly identily its contenls.

525 Blenks, Save200ml of the0sN - ¥
HNO, used for sgmpling snd cleanup as &
hienk. Teke the sohition direcUy from the
botlle being used and place Into a glass

-+ ssmple container labeled 03 NHNO, -

blank™
53 Sample Preparation. -
531 Container No. 3 [Filter). Cuf the filter
into strips and transfer the strips and all
Joose particulate matter into & 125-m! -
Erlenmeyer Nask. Rinse the petri dish with 30
m) of 50 percent HNO, 1o insure 8
guantilebve transfer and sdd 10 the flask
[Note: If the total volume required In Section
5.3.3 is expecied to exceed 80 ml, use 8 250-ml
Erlenmeyer flask in place of the 125-m! Nask.)
332 Conloiners No. 2 and No. ¢ (Prabe
and Impingers). (Check the liquid Jeve) in
Containers No. 2 andjor No. 4 and confirm as
1o whether or not leahage occurred during
transport; note observation on the analysis
sheel. I a noticeable smouni of loakage had
occurred, either void the samplé or take
sleps. subject to the approval of the
Adminisirator, 10 adjust the final recults.}
Combine the eontents of Comtainets No. 2
and No. 4 and fake to dryness on a ho! plate.”
5.3.3 Sample Extraction for.lead. Based on
the spproximale stack ges particulate
concentration and the total volume of stack
gas sampled, estimate the total weight of
particulate sample collected. Then transfer
the residue from Containers No. 2 and No. 4

. 10 the 125-ml Exlenmeyer Nlask that contsins
the filter using rubber policeman and10 ml of

50 percant HNO, for every 100 mg of sample
collected in the train or a miinimum of 30 m)
of 50 percent HNO, whichever is larger. -

- Place the Erlenmeyer flask on & hot plate
and hest with perfodic stirring for 30 min st a
temperature jus! below boiling. I the sample
volume falls below 15 m), sdd mare 50
percent HNO,. Add 10 m) of § percent H,O,
ard cortinue heating for 10 min. Add 50 m] of
hot (& C) deionizad distilied water and heat
for 20 min. Remove the flask from the hot
plati and allow to cool. Filler the sample
through & Millipore membrane filter or
equivulent and transTer the filirate 1o a 250-
! volumetric flask. Dilute to volume with
drionized distilled water,

§.34 Filter Blank. Determine a filter blank
using two lilters from each Yo1 of fillers used
in the sampling train. Cut cach filicr into
strips and place each filier in a xeparale 125-
ml Etlenmeyer flask Add 1% n:) of 50 percent
HNO, and trea! as desciilicd :m Section 5.3.%
using 30 m of 3 percent HyO, and 50 ml of
hot, deionized distilled water. Filier and
dilute 10 a toa) volume of 100 m) using
deionized distilled water.

5.35 01N HNO, Blank. Take the entire
200 ml of 0.1 N HNQ, 1o dryness on 8 sleam

bath, add 15 o of 50 percent HNO,. and trest
a3 described in Section $3.9 using 10 ml of 8
percent HyO; and 50 m) of hoL, deionized
distilled water. Dilute 1o g tots! volume of 300
m! using deionized distilled water.

" 54 Analysis.

541 Lead Determination. Calibrate the
spectrophotometer as described in Section 8.2
and determine the sbsorbance for each
source sample. the filter blank, end DI N
HNOD, blank. Anslyze each sample three
times in this manner. Make appropriaie
dilutions. as required. to bring al! sample Pb
concentrations into the linear absorbance
renge of the spectropholometer. .

If the Pb concentration of u sample is at the
low end of the calibration curve snd high
sccuracy is required, the sample can be taken
to dryness on & hot plate and the residue

. dissolved in the appropriate volune of water

1o bring it into the optimum range of the
calibration curve. -

542 Mandatory Check for Malrix Effects
on the Lead Results. The anslysis for Pb by
atomic absorption is sensitive 1o the chemical
compositon and to the physics] properties
{viscosity. pH) of the sample {matrix effects).
Since the Fb procedure descibed here will be
epplied to many different sources, mhany
sample matrices will be encountered. Thus.
check [mandatory) at Jesst one sarople from
each source using the Method of Additions 1o

* psccriain that the chemical composition and

physical properties of the sample did not
teuse erroneous analytical resulis,

__Three scceptable “Meihod of Additions™
procedures are described in the Genera)
Procedure Section of the Perkin Elmer
Corporution Manual {see Citation 8.1). if the
results of the Method of Additions pricedure
on the source sample do not agree within &
percent of the value obtained by the
conventional stomic absorplion analysis,
then the tester must reanalyze all samples
from the source using the Method of )
Additions procedure.

543 Container No. 3 {Silica Cel). The
fester may conduct this step in the field
Weigb the spent silica grl [or slica gel plus
impinger) 1o the peareat 0.5 g recard this
weight :

@ Colibrolion. :

Maintain a laboratory Jogofall .
calibrations.

81 Sampling Train Calibration. Calibrate
the sampling train components according to
the indicated sections of Method 5. Probe
Nozzle {Section 5.1} Pitot Tube {Section 5.2);
Metering System (Section 5.3); Probe Heater
(Section 5.4); Temperature Gauges [Section
£5.5); Leak-Check of the Metering System
{Section 5.8); and Barometer [Section 5.7).

82 Spectropholomeler. Mcasure the
sbsorbance of the standard solutions using
the ir.strument settings recommended by the
spectrophotometer manufacturer. Repeat
until gnod agreement (3 percent] is
obtained between twao corsecutive readings.
Plot the sbisorbance (y-axis] versus
concentration In pg Pbfm] [x-axis). Draw or
compute u straight line through the linear
portion of the curve. Do not force the
calibration curve through zero, but if the
curve does not pass through the origin or st
Jeast lie closer to the origin then +0.003
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wbsorbance units. chack for incorrectly
"prepared standards and for curvature in the
culibration curve.

To delermine stabllity of the calibation
curve, rung blank and a standard sfier every
five samples and recalibraie, as necessary,

2. Colculotions, ) 3

73 Dry Gas Volume. Using the data from
this tes1, calculate Voo the 1otal volume of
dry gas metered correcied to standard |
conditions (20°C and 780 mm Hg). by using
Eguation 5-1 of Method B. If necessary. adjust
Vtom: o7 Jenkages as outlined in Seclion 8.3
of Method 5. See the field dala sheet for the ~
aversge dry gss meter temperature and
average orifice pressure drop.

72 Volume of Water Vapor and Moisture ° .

Content Using data obtained in this lest and
Equations 5-2 and 5-3 of Method 5. calculate
the volume of water vapor Vo) and the
maoistare content By, of the stuch gas. -
23 Total Lead in Source Sumple. For each
source sample correct the average .
shsorbance for the contribution of the filter.
blans. and the 0.3 N HND, blunk. Use the
calibration curve and this corrected
abisarbance 1o determine the ug Pb
concentration in the sample aspirated into *
the spectrophoiometer. Calculate the total Pb
content C'n, fin ug) in the origine! source

sample: correct for all the dilutions thal were

made 10 bring the Pb concentration of the
sample into the linear range of the
spectropholometer.

- ot follows:

74 Lead Concentration. Caleulate the
stack gas Pl conceniration Ce In mg/dsem

Where: :

K =0.001 mg/ug for metric unita. -
=12.205 |bfpg for English unitg,
7.5 Isokinetic Variation and Acceptable

Results. Same as Method 5, Sections 6.21 and

6.2 respectively. To calculate v,. the uverage

stack gas velocity, use Equation 2-9 of

Method 2 and the dats from this field test.

8 Aliermative Test Methods for Inorgonic

-

a.s' Sirﬁullaneoas Determination’of
Particulate and Lead Emissions. The lester
may use Metbod § 1o simuhaneously

_ determine Pb provided that (1) he uses

acelone o remove parliculate from the probe
and inside of the flter holder as specified by
Method 5. [2) be uses 0.1 N HNO, In the :
impingers, [3) be uses a glass fiber filier with
a low Pb background, and (4} he tresis and
snalyzes the entire train contents, indluding
the impingers, for Pb as described In Section
5 of this method.

82 Filter Location. The tester may uae n
filter hetween the third and fourth impinger
provided that he includes the filter in the
unnlysis for Pb.

8.3 In-stack Filler. The tesier may use an
In-s1ack filler provided that (1] he uses &

glass lined probe and atdeast two impingers.
each conlaining 100 m! of 0.1 N HNO,, afler
the in-stack lilter and (2] he recovers and
analyzes the probe and impinger contents for
Pb. Recover sample from the nozzle with
scetone if & particulste snalysis is to be
made. ’

9. Bibliography
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95 Same as Method 5, Citations 210 5
and 7 of Seclion 7. P
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METHOD $--VISUAL DETERMINATION OF THE
OPACITY OF EMISSIONS FROM
STATIONARY SOURCES

MiTHOD §—Visval DETIRMINATION OF THE
Oractry or Exissions FroM BTATIONARY
Boorczs

Many stationary sources discharge visfble
emissions into the atmosphere. these emis-
sions are usually {n the shape of s plume.
This method Involves the determination of
plume opacity by qualified observers. The
method includes procedures for the training
and certification of observers, and prode-
dures to be used in the fleld for determina-
tion of plume opacity. The sppearance ofa
plumme as viewed by an obaerver depends
upon & number of varisbles, some of w
may be controllable and some of which may
pot be controllable In the fleld. Varisbles
which can be controlled to an extent to
which they no longer exert s significant in-
fluence upon plume appearance include:
Angle of the cbeerver with respect to the
plume; angle of the observer with respect to
the sun: polnt of ocbservation of attsched
and detached steam plume; and angle of the
observer with respett 1o a plume emitted
from A rectangular stack with a large length
to width ratio. The method Includes apecific
criteris applicable to these variables.

Other variables which may not be control-
fsble in the fleld are luminescence and color
contrast between the plume and the back-
ground against which the plume i viewed,
These variables exert an influence upon the
appearance of a plume a3 viewed by an ob-
server, and can affect the ability of the ob-
server to accurstely assign opacity values to
the observed plume. Studies of the theory
of plume opacity and fleld studies have
demnonstrated that & plume ls most visible
and presents the gresiest spparent opacity
when viewed against a contrasting beck-
mu:ﬂ.llloummmhmdhm
firmed by fleld trials, that the opscity of &
plume, viewed under conditions where 3
contrasting background is present can be sa-
signed with the grestest degree of accuracy.
However, the potential for a positive error =
also the grestest when a plume is viewed
under such contrasting conditions. Under

background, the apparent opscity of »
plume i» less and spprosches zero as the
color and luminescence contrast decrease
toward sero. As 8 result, significant negstive
biss and negative erors can be made when
a plume i5 viewed under less contrusting
conditions. A negative bias decreases rather
than increases the possibility that a plant
operator will be ¢ited for & violation of opac-
ity standasds due o0 cbeerver eITor.

Studies have been underiaken to deter-
mine the magnitude of poajtive errors which
can be made by qualified observers while
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reading plumes under contrasting condi-
tions and using the procedures set forth in
this method. The results of these studies
{field trials) which involve a total of 760 sets
of 25 readings esch are as follows:

(1) Por black plumes (133 sets st & smoke
generator), 100 percent of the sets were read
with & positive error?® of less than 1.5 per-
cent opacity. 89 percent were read with &
positive error of Jess than 5 percent opecity.

(2) For white plumes (170 sets at 3 smoke

percent were read with s Dositive error of
Jeas than B percent opacity.

The positive observational error sssociat-
od with an average of twenty-five resdings is
therefore established The accuracy of the
method must be taken into account when
determining possible violations of applicable
opacity standards.

1. Principle and Applicodility

1.1 Principle. The opacity of emissions
from stationary sources is determined visu-
ally by & qualified observer,

1.3 Applicability. This method ts applics-
ble for the determination of the opacity of
emissions from stationary sourcves pursuant
to § 60.11(b) and for qualifying obwervers for

delermining opacity of emisedons.

E

2 Procedures
The chserver qualified in sccordance with
h 3 of this method shall use the
following procedures for visually determin-
ing the opacity of emizsions:

perpendicular to the Jonger axis of such &
set of multiple stacks (e.g., stub stacks on
baghouses).

22 PMeld Records The observer shall
record the pame of the plant, emission Jocs-

P1. 60, App. A, Meth. 9

tion. type facility, observer’s pame and af-
filiation, and the date on & field daia sheet
(Figure #-1). The time, estimated distance
to the emission location, approximate wind
direction. estimated wingd speed, description
of the aky condition {presence and color of
clouds), and plume background are recorded
on & field dats sheet at the time opacity
readings are initiated and completed.

23 Olservations Opacity observations
shall be made st the point of greatest opaci-

28 Data Reduction. Opacity shall be de-
copsecutive ob-

secutive observations. Bets peed not be con-
secutive in time and in no case shall two seta
overlap. For each aet of 34 obeervations, eal-
culaie the average by summing the opacity
of the 24 observstions and dividing this sum
by 24. If an applicable standard specifies an
averaging time requiring more than M ob-
servations, ealeulate the average for all ob-
servations made during the specified time
Record the average opacity on 8
&oommm(&eﬂmt-liormm
)
3. Quealifications and Tesling

3.1 Certification Requirementa. To recelve
certification as a qualified observer, a candi-
date must be tested and demonstrate the
abflity to assign opacity readings in & per-




A
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cent increments to 3% different black
plumes and 25 different white plumes, with
an error not to exceed 15 percent opacity on
any one resding and an average ertor not o
exceed 1.5 percent opazity in each category.
Candidates shall be according to the

paragraph 33.
The oertification shall be walid for 8

period of 8 months, at which time the quall-
fization procedure must be repeated by any

. Procedure.

tion test consists of showing the candidate 8
complete run of 50 plumes—123 black plumes
and 25 white plumes—generated by a smoke
generstar. Plumes within each set of

black and 23 white runs shall be presented
in random order. The candidate sssigns an
opacity value to esch plume and records hia

-observation on s guitable form. At the com-

pledonofmhmnuwmdhm.thtm
of the candidate s determined. If 3 candl-
date fals to qualify, the complete run of 50
resdings must be repeated in any retest
Thesmoletutwbendmlnbuuduun
of s smoke school or training program,

mbepnadedhmmkmorfmmm
ﬂonumduumoteuneuwrdu:w
which candidates sre shown black and white

insteck opacity based upon s ength
uwummm:amem onsful &
to 100 percent chart recorder acale. The
smoke meter optical design and perform-
mmmmemumnhomh
Table 8-1. The smoke meter shall be call-
hnudupmcﬂbedlnmhlzlpﬂor
to the conduct of each mmoke reading test.
At the completion of each test, the zero and
mmmumamumem

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

iation. to meet the specifications listed In
Table $-1. This demonstration shall be re-
pested following any subsequent repair or
replacement of the photocell or associsted
electronie clrcuitry including the chart re-
corder or output meter, or svery ¢ months.
whichever occurs first.

TARLE 9-1—SMOnE METER DESION AND

PERFORMANCE SPECIFICATIONS
Foramatr Spucicgwon
& Lght snsres. ncar o lomp operaed @
e et woRkSge.
& Spectal reporme ot | Protopic ayight wpecvsl @
of e humen Sye—
igronce 4.3).
© Angle of view. 18* masmun olal angit
& Angle of projceon . 15* maxmum 0l sngle.
o Calityston SITOF ey 23% opactly. Masrmum.
t Zero and npan dft ] 2 1% opechy 30 mirulen
§ Resporss $me. £ smconds.

3.2.1 Calfhrstion. The snoke meter s call
mudum;nom.mumouom
utles wannup by alternately producing sirmu-
Iated opacity of 0 percent and 100 percent.
Whanmbleruponnnnpemtnrlw
percent is noted, the smoke meter {s sdjust-
ed to produce an output of 0 percent or 100
percent. as Appropriate. Thit calibration
shall be repested untll stable 0 percent and
100 percent resdings are produced without
sdjustment, Simulated 0 percent and 100
percent opacity valuex may be produced by
slternately switching the power & the Ught
spurce on and off while the xmoke generstor

i not producing mooke,

3.3.2 Bmoke Meter Evalustion. The smoke
meter design and performance Are W be
evaluated as followx

$.3.31 Light Source. Verify from manufse-
turer's data and from voltage peasurements
made st the lamp, ss installed, that the
Iamp ia opersted within x5 percent of the
nominal rated voltage.

$3.2.3 Spectral Response of Photocell
Verlly from manufscturer’s dasta that the
photoeell has 3 photopic response; Le. the

sensitivity of the cell shall closely
spproximstie the standard spectral-luminosi-
ty curve for photopic vision which is refer-
enced in () of Tahie §-L.

.-_l“—. - -
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Fiaune §-2—O85ERVATION RECORD—({CONTINUED)

Page — of ==
Compary Observer
Locaton Type taclty
Yest Numbr Poirt of Bmises
Dute
w | Sacoras Sinam phune [chech ¥ applicabie)
o |y |w|= Atmched Detached
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3323 of View. Check construction  d=the sum of the photocell diameter+the
geomelry to ensure that the tota) angle of diameter of the limiting aperture; and
view of the smoke plume, 53 seen by the La=the distance from the photocell to the

not exceed 15°. The total LUmiting aperture. The limiting sperture s
may be ealculated from: =2  the point in the path between the photocell
here f=total angle of view; and the mmoke plume where the angle of

1
i)

. ‘..l l.-ln.-'l. -




view 1s most restricted. In smoke generator
srmoke meters this is normally an orifice

plate.

3.3.2.4 Angle of Projection. Check con-
struction geometry to ensure that the total
angle of projection of the lamp on the
smoke plume does not exceed 18°. The total
angle of projection may be calculsted from:
#=2 tan- /3L, where #« total angle of pro-
jectlon:d-tbesunufthelennho:m
lamp filament + the diameter of the limit-
ing aperture; and L= the distance from the
lamp to the imiting aperture.

3.3.28 Calibration Error. Using neutral-
density fOters of knowm opacity, cheek the
erTor between the sctual response and the
theoretical linesr response of the smoke
meter. This check Is accomplished by first
calfbrating the umoke meter according to
2.3.1 and then inserting & serles of three
neutral-density flters of nominal opacity of
20, 50, and 75 percent In the smoke meter
pathlength. Filters calibrated within =3
percemshanbeused.c:nshouldbeuun
when Inserting the f{iiters to prevent suay
light from affecting the meter, Make a total
of Nve ponconsecutive resdings for each
mur.'rbemu!mumummwourud-
ing shall be 3 percent opacity.

33168 Zero and Span Drift Determine
the sero and span drift by cal/brating and

opersting the smoke generstor in s pormal

manner over a 1.hour period The drift
measured by checking the gero and ¥pan
the end of this period.

3.13.3.7 Response Thme, Determine the re-
mmeumebyprodncuutheuﬂuafﬂw
siinulated 0 percent and 100 percent opacity
values and observing the time required to
nuhsuhlempom.omuuluaoto
percent and 100 percent roay be simulated
wnumuummmtbemertotho
mntmdtmdmwhnememmm
erstor i3 not operating.

4 Referencer.

41 Alr Pollution Control District Rules
and Regulations, Los Angeles County Alr
Pollution Control District, Regulstion IV,
Pronibitions, Rule 80.

€3 Welsburd, Melvin 1., Fleld Operstions
and Enforcoment Manual for Alr, U.8. !.'..tg:.

ronmental Protection Agency. Research
sngle Park, N.C.. APTD-1100, August 1973,
pp. £.1-4.38.

4.3 Condon. E.U.. and Odishaw, H_, Hand-
book of Physics, McQraw-HII Co, NY.,
MN.Y. 1958, Table 3.1.p. =52,
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Appendix E

CALIBRATION INFORMATION

NOZZLES

Each nev set of nozzles purchased by ETI are first machined
and calibrated before being put into field use. Thereafter,
wﬁenever it becomes apparent that a nozzel 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).

PITOT TUBES

All pitot tubes used by ETI whether separate or attached to
a sampling probe were made by ETI personnel. Prior to being put
into field use, they are calibrated. In general, if a type "S"
pitot tube is constructed properly, and not positioned too closely
fo the prob; 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 cali-
bration should not change. 41l ETI pitot tubes are made to have
a Cp of 0.84, If a pitot tube does not initially have a Cp of
0.84, it is altered until a reading of 0.84 is obtained.

DRY GAS' METER AND ORIFICE METER

Meter box calibrations are checked periodically according to
their usage. If a large difference is noted between calibrations,

the meter box is sent back to the manufacturer to be rechecked.




THERMOMETERS, FYRITES, ORSAT, ORSAT BAGS

Each new thermometer, pyrometer and thermocouple purchased
by ETI is checked and calibrated before being put into field use.
Periodically and according to each piece of equipments use it is

sgain checked and recalibrated.

Fyrites and orsats are checked after each source test. If
they do not function properly, each is refilled with fresh solu-
tions and rechecked. Orsat gas sampling bags are leak tested and

evacuated after each source test.

Calibration data and test dates are posted on each individual

piece of equipment.

LABORATORY EQUIPMENT

ETI has a vritten quality assurance document that covers cali-
bration and maintenance of laboratory equipment, This includes
calidration of the analytical balance daily against Class S weights,
and service contracts to maintain traceability to N.B.S. Calibration \éﬁa""P
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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Section No. 3.4
Revision ho. 0
) Date January 15, 1980
; Page 9 of 15

FRETZST -POSTTES_T CALIBRATION CHECKS
(Method 5, Figure 5.1}

Plant Johnson Cd’lhf’& M}zsﬁwfalm:mccalibrated by 2 rFti4
Meter box number '/%i/lﬁal . Date /2.p98D

Dry Gas Meter

1264 B35

Pretest calibration factor, Y /s OQ_J// ot (within 12%)

Fosttest check, Y* Lo, /Lot (within 157 of pretest)

Recalibration required? ¢ — yes no
1f yes, recalibration factor, Y _ _ e (within $2%)

Lower calibration factor, Y — for calculations (p.etest or
posttest)

Dry Gas Meter Thermometers

Was a pretest temperature correctlon used? ves v~ 1o
If yes, temperature correction (w1tﬁln $3°C (5.4°F) over

range)
Posttest comparison with mercury-in-glass thermometer?* (within
16°C (10.5°F) at amblent temperature)
Recalibraticn reguired? — ves o~ no
Recalibration temperature correction? — ~ (wlthin 13°C
(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 S52nsor

Was a pretest temperature correctzon used? — yes v~ no
1{ ves, tempprgtuxe correction — °c (°F) (within 21.5% of
readings in K (°R) over range) #7 e

Average stack temperature of compliance test, T ‘E?I!GJD‘{ (°R)

Temperature of Lefexcnce thermometer or so]utloﬁ for recalibra-
tion é(,téé;.z, KX (°R)* (within 1107 of T )

Temperatufe of stack thermometer Ior recafibration G@gg ¥ (°R)

Differ between reference and stack thermometer terwperatures

enc ’
AT /'2[ ,K ) ,
Do viiue agree ulthln 21.5%7% p//, yes - no

1f yes, no correction necessary for calculations

1f no, calculatiens must be done twice--once with the recorded
values and once with the average stack temperature corrected to
correspond to the reference temperature differential (aT_):

both final result values must be reported since there is no way
to determine which is correct

{(continued)
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B Page 10 of 15

" (continued)
Barocneter

Was the pretest field barometer reading correct? _kﬁfyes _—— no
Posttest comparison?* o.o0z/ jufi (in.) Hg (#2=%mm (0.1 in.) Hg)
was calibration yrequired? — yes o no

1{f 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 calculation frefest Ay 27 000 Pouttest Hg ‘A glss 28857

29.00— £leld 28.88
Nozzle® L.o0 .0zl
Was the nozzle calibrated to the nearest €-625—mm (0.001 in.)?

/ yes -— no .

Impinger Thermometer

Was a pretest temperature correction used? _——— yes v’/_ no
1{f ygs. temperature correction — (within 33°C (5.4°F)

. pver range)

*Most significant items/parameters to be checked.
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sxvironmenkal Boshiog G

PRETEST THERMOMETER CALIBRATION

Client_<Johnson Contnls W"nsnz'a'nsacbm,,ﬂf/ Date /2.09.-87
Location Gncf’ Cagder R §

Ref Thermometer 49'5"

Thermometer Reading, °F Ref. Temp. (Ambient) ° F
Meter box /264 70/ 70 70
Meter box /[4pf 70 /éq 70
Impinger | 70 72
Impinger 2 70 70
Impinger 2 70 70
wB}1 /2 70 /71 72
pB*| /%2 LG /70 70
Box | 70 70
Box -+ 7/ 70
IBox 3 71 70
Omega ¢ | 70 77
DB Omega | 70 70
WB Omega 873 70 e
DB Omega 572 | 70
prove 4' %1 10 70
prove 4 T2 70 70 |
By 4 70 70 '
Bix 5 1) 70
gox b ¢9 70
Tmpipzerd 8 79
L 9 70

Im@\'nger Ly




eavironmential besting ik

POST-TEST THERMOMETER CALI BRATION

Client Johason anJm/S Date 12 - /I‘_Sj
Location ff/nstoq Salern N.C. Ref Thermometer #2.2
Grod Caster #7 § 4§

Thermometer Reading, °F Ref. Temp. (Ambient) °F
Meter box {2(4

Meter box |<4O] A 7&9 7 O

Impinger | -10 N/

Impinger 2. 70 7/

mpinger 1L 71/

“\ /72 |72 /7] 71

w ~ /"2 |70 / 7 71

Box | 70 7!

Box 2 79 )

Box 3 70 71

B Omega d’ 4@7 | é_&r

DB Omega * | 7 1 70

WB Omega (] 72 7

DB Omega 37D 71 ‘ 7/

probe 4] 7 s 71 [ 152
Probe 4 2 72;//5/ 71 [ 152
Reox 4 70 7/

o S 70 71

Rox & 70 7/

|mp a9 ec < 710 -1/

|m];> ;ﬂg or O i 7!




STAXSAMPLR CALIBRATICN SHEET
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Jeak check & C0" Hi0 Ok

oK
Remarks: C;’.l)rach L..‘ F‘J
%M'\Ll've

Valves

v

ok v
Clean Quick Connects ¢leaned % o/led

STAXSAPLR CALIBRATICN SHEET

ok

Dry Test leter ok See ealbratron Aafor
Sce a,rquﬁZmJ¢Fp

’('C,s

Visual Tnspech'on

Leak Check at 27" Hg.--leakage <o0.001

Elsctrical Check--Amphenol oK

Pump 011 (/ean, Jevel ok
Varias ok

ENVIRONMENTAL TESTING, INC.

Date 4¢-/9-27
Thermometers oKX
_ Vacuum Gauge oK

Manomsters
Lights ok
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| snfronnertalhesting o

-

- q¥pg § PITOT TUBE INSPECTION DATA FORM  Dates 09-19-¢7
Calidrators FEJ

specificetions: .
1.) Pitot tube sssembly must be level. .
2.) If pitot tube is danmaged explsin under cooments section.

Probe Length 4 ft. s =4 einY <0.123
raet s 300 5.58.0 ¢ o A nd D n
‘ tL.’ !_L ?_2__ l -‘_— JAn. £,20. '.1‘- ?‘.19. -P—';.‘nu D:.in-
T " 3¢ 25 5 45 05 0.0 042 0002 doo0 o4v3  O4e3  0.¥78
2 o8 20 20 25 of 00 08% 0.00% 0.000 o.44%  8.4%8 .37
3 40 25 :‘{_2'0 0.5 8.5 087 op.oos o003 o437 043% 0.315
4 0.5 45 32 (.0 g0 8.0 0.862 .00 ©O00 0.42p 0¥ ©.3%
§ o5 Jo 35 10 14 v oMk so05 o005 0.933 o433 o371
vt 20 05 05 05 10 ps 04953 e.or7 0,008 o04% 0. $7% 378

?’-:'l oS 10 10 15 1S o 0782 g0 o014 039 0.391 9377
%1 1.5 e 10 10 05 1O 1.I51 g0l o020 03Tk 0575 0%
Andev. a8 1.0 o5 05 o0b 29 1.095 p.e00  o.w00 9597 0.5¢8 039!

Probe length _5__.... ft. z = 4 sing <0.125
. ve=Asin® <0.03123

(lp. . (5.. s s _»

M .l .1 ’l .z ‘ . ‘.tno ’.u- V.‘ﬂo "g’.ﬂi ’,.’no Dt.’.n. .
prmmm———— e ———— Weeeaedm el e ——— er——— . — — ————
10 Lo a5 10 10 0.5 100 ool 0.0 .50 o .30
o5 /¢ o5 090 .5 00 o400 0,021 090 050 0520 01375
0.5 0.5 0.5 0.5 o.5 05 1o¥o g.009 0.0 4520 @520 0375
g o5 05 00 /o o5 /036 o5 0201 os5/8 451 o390

|
1
.3
4 - N

pahsy” 30 2P 0.5 1.0 1o 05 (080 g0!3 0.00% o530 0530 4375

) Probe length _& £t a2 = A siny <0.125
' v~ Asin® <0.03125
fgﬁ’ [ '(.5' o o _® :
m.‘ .2 !—- '1 1 ‘!- ‘.’ill.- l.‘ll. ',1‘. ' "'. ’,g’na _Dt.’no
o o ¥88% @372

b 2.6 2.5 L0 30 5 L5 0375 s.03 0.02% 0487
! .5 15 0.5 1.0 Lo fO 0992 ¢.007 0.0  9,4% 0.9 o.375

2 .p [0 05 0O 0565 lLojp oe0d 0.007 o.525 OS5 03707

’ w0 0.5 1.0 Lo 0.5 1008 o.0/8 0007 0.5 0.5 0.37

3 e
4 Lo p.3 10 av 20 Lo 1.0 0035 o7 0500 8570 0.375

‘Coamentss_0 . Lo 3 clhsming dlons .

Pitot tudbes requiring calidration: Mre o




)

WULALLE SnAbiLDn.. i sy

Calibrator: r¢J
Set # | Brown Box —_—
Nozzle
Diameter Dl' in 02' in 03, in Dd' in Dﬁ’ in D, 1in D avg.
3 » { 0197 e %k 0.i¥7 o157 0.487 o.c0f 187
% 2 " Yis) o.f0 o )¥%1 & 199 0.i89 8,001 o 137
3 0.1%6 0.i$% e 156 T 0.i85 &.00t LR
?32“ 1 &, 106 .01 0. .207 0. Lk 0.207 a.08! I Ja:
28
%" ! ¢ 352 035 0251 oLy @.2%°2 o.00! “;_3
1 2 0 a53 0..53 0237 o257 6 253 e 0oL ¢ . ;7
3 o 2¥9 o.249 0. 249 2249 2.248 4.0} o2
ﬁb‘ 0 0. 30% 0. 903 o 303 .30 0 303 0.00% ¢ 33
2 0. W2 o.703 o 301 o303 c. 302 o.002 c 102
3 o.1o0 e. 300 a 3ceo Iy 2. 300 . po& 2 3O
‘g' | 0.37Y o.3N o 37¢ o0.3% 0.37 & eol & 375
2 o M6 0.3 7" ¢ 310 0 3% ¢ 317 e ved . 3
3 0 375 o275 e.37Y c 375 0.37y ool o 3175
%, o] oveos 4ot 0.5 0. 4085 PRYE . o 00! o VoS~
)5' ] a. oY 0,505 a.50% o5 o.504 e 000 .50
2 0.5 e.52] e SF 0:523% 0.2 .00 o.5oL
31 oso02 0.5%f o #93 o502 0,50t o.f02 o vt
I3
'?‘f O} o780 2.7¢) 2.780 7?9 0.780 o .roz 0.790
)" ol rp00 ).000 1.001 0. 799 /000 o .s0L /. 400
Set # 2 Blue Box
Nozzle
Diameter Dl‘ in DZ' in D3. in D#. in DS' in D, in D avy.
7." ¢ 0.5 o./9¥ o.19% o1 3 0.1 o.00f o7y
a wilg 0185 0./26 o./%§ 0./t o.00! a/85
3 0.i%l 8/%% 0./75” os/% 0 /%6 vl o126
2" 2 0.407 o0t 0201 0.107 o 7 0.00! 0.207
»
$ | 0.35% 0.2%¢ 0.249 0 .25 045D 0.002 0.15V
3 0.442 0251 0.25) 0.252 0.253 0,001 0.2
. > 825> 0.25D 0.24% 0.257 0.4V 0,00 0.280
7rs ! oF03 a ot 0303 030t 0. 302 0.0l 0.30%
> 2303 o 302 0303 o. 303 e 201 .00l o 303
. 3 0303 0.30/ » 02 ¢ Jo3 o303 200 5. 302
% ! 0378 Y 378 0.317 0. 379 o .00) 0378
2 3% *277 3 7% o377 0.2% 2.001 374
- 377 0375 o.3% 2-371 » 377 0002 o 376
2 d ‘q% 4.99% ’.W’ o437 0491 o.002 0.917
2 o ¥98 o ¥M v 4 6590 -
3 w . 8.9Y78 a.00% .99
0 oM o#$7 o.¥93 2919 2.00L v ¥
Where:

Dl 2.34.5" nozzle diameter measured on a different diameter, in,

D

Davg

Tolerance = measure within 0,001 in.
= maximum difference in any two mezsurotents, in.
Tolerance = 0.004 1in.
= average of Dl' D2' D3. Dl.' and DS.




+ DATE:_12-10-85

CERTIFICATE OF CALIBRATION

-

CUSTOMER: ENVIROMMENTAL TESTING INCCustomer Purchase Order: 2861RO -

1700 UNIV_COMMERICAL PL _ OMEGA Work Order No: SO 5112687€0

" CHARLOTTE NC 28213 MODEL: HH-2

. SERIAL NO:_14403

OMEGA ENGINEERING certifies that the above instrumentation has been

-calibrated and tested to meet or exceed the published specifica-

tions. This calibration and testing was performed using
instrumentation and standards that are traceahle to the U.S.
National Bureau of Standards.

Reference: NATIONAL BUREAU OF STANDARDS TESY NO(S) 36320

Aogm

ony verno
Supervydor, Instrumentation

CAL-3

of E OMEGA ENGINEERING, INC. .

L PonecaPress of )} OMEGA INTERNATIONAL CORP. B sioneaa
 One Ormeg i, B 4047 Samiord, CT 069070047 (269) 3501660 Tolex 96404 Cablo OMEGA FAX (203) 3597700
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5\:% .!1 Whatman Inec.

Whatman Inc. e  Bridewel Place, Clifton, New Jersey 07014 © Telephone: (201) 7774823
Telex: 133426 » Cable: REEVEPAP .

Hl.'. P‘u’- R_c Jﬂmn’l “o
Vice-President .
Environmental Testing Inc

1700 University Cormercial Place
Charlotte, North Carolina 26213

Dear Mr. Jankin. | 4

Purther 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 Pederal Register, Part XX, Thursday, August 18, 1977, Environ-
mental Protection’ Agency, Standards of Performance for New Stationary Sources.

Grade 90CAP will meet the EPA DOP requirements of 0.05 £ percent penatration
on a 0.3 micron dioctyl phthalate smoke particles as listed on page 41778

of the Federal Register, Vol. 42, Mo. 160, Thursday, August 18, 1977 under 3.
Reagent, 3.1.1 Pilters.

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

Very truly yours,

Q/,( -

John Zacharias
Vice President
Business Manager, Paper Division, W. A.

Jz/npa




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

DATE: @7/14/87 BAROMETRIC PRESSURE: 29.24
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 22
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT & SOURCE TEMPERATURE,F TEMPERATURE.F DIFFERENCE, %
SAMPLE BOX
L A water bath T2 i -.19
B. oil bath » N 5.0
€. oil bath 194 192 i
D. ci! bath 7] 22 [N
E. oil bath .. 7] 282 8.0
L 74 A water bath by n -19
3. oil bath 10 130 2.0
C oil bath 19% 192 .3
D. oil bath o w2 .8
E. oil bath y. 1] .. 7] 2.0
3 A water bath b7 T4 -.38
3. oil bath 1% 1| -17
c. oil bath 19 195 -.15
D. oil bath n 2% - 29
E. oil bath 22 y. 7] .0
L ) A water bath n n 6.0
| B 0il bath 1% 13 2.0
1 oil bath 19 179 0.8
D. 0i)] bath 2h 2 ..
E. oil bath 286 286 R
] A. water bath n 7 [N )
B oil bath 13 in .8
C. pil bath 19 1" s.00
D. oil bath 226 2 N
E. oil bath 285 288 ' -21
) A water bath 2 n .n
| & oil bath 1% 13 0.0
c oil bath 195 1% [ B |
P oil bath ya | _ A | .08
E. oil bath 285 284 0.5
7 A water bath T2 n e.19
| B oil bath 18 13 0.8
C. oil bath 19 1% LR
D. oil bath > pa 0.0
E. oil bath 288 287 8.13
) A water bath T2 n 8.38
| 8 oil bath 1% 130 .00
c. oil bath N 19 0.0
D. oil bath | n e.m
E. oil bath 288 287 8.13

—— o s s St S — -— ———— ——————— > S — —— A — ——— ———— A ——

TEMPERATURE  (REF TEMP, F + 46@) - (TEST TEMP, F + 460)
DIFFERENCE = —==m oo e e e e X 108 <= 1.5%
REF TENP, F + 460




WE I=oULE URt —BUlDy DN i P d v
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: @7/146/87 BAROGMETRIC PRESSURE: 29.24
AMBIENT TEMPERATURE, F ¢ 72 REFERENCE THERMOMETER # 22
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT & SOURCE TEMPERATURE.F TEMPERATURE,F DIFFERENCE, %
Bisetallic
Dbl A. water bath n 74 -.19
B oil bath 138 134 -.b8
€. oil bath 192 194 -.b1
D oil bath 218 21 - 44
E. pil bath 285 227 -.13
Wb A water bath Pz T4 -.19
) B oil bath 1R v -3
€. oil bath 2b 28 -.29
D. pil bath 194 194 .8
pil bath 284 285 [ N ]
Db2 A. water bath FA) 3 o.m
‘ ) R gil bath 1 132 -3
L. oi}] bath 193 193 e.88
D. oil bath 226 sy Y )
E. oil bath 285 285 e.%
b2 A, water bath n 7 a.19
B oil bath 138 13 =51
L. 0il bath 13 9% 846
p. oi] bath 218 218 0.80
E. eil bath y.: | 20 .13
Nox Flask
A. ice bath k] ko] 5.8
3 ice bath .} 58 K]
€. water bath n F2] [N
D. water bath 8 y ) .M
E. oil bath 113 114 R
Hot Box A. water bath 1 B o.m
| 0il bath 138 15 -8
¢ oil bath 194 191 8.46
D. oil hath 211 210 2.
E. oil bath m 267 .41

— o e T ok . e S " o T e o S (2 T A~ = g e M T S e M S Y S

TEMPERATURE  (RE™ TEMP, F + 46@) - (TEST TEMP, F + 460)
DIFFIRENST 2 mmemmemmemmmmmemoo e e er oo X 122 .= 1 =%
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TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCES +/~ 5.4 F

DATE: @7/1&6/87 BAROMETRIC PRESSURE: 29.24
AMBIENT TEMPERATURE, F ¢ 72 REFERENCE THERMOMETER & 22
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOQUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT & SOURCE TEMPERATURE,F  TEMPERATURE(F  DIFFERENCE, X
METER BOX
12504 A, jce bath 34 3 .
5 water bath n 3 - 19
¢. oil bath 128 126 L%
D. oil bath 148 L ) LR
1248 A ice bath 3 k) 0.0
| 8 water bath n ) - 19
c. oil bath 18 12b | I
D. pi] bath 1M ) b.BR
184 A, ice bath k. k] 0D
| water bath 7] ” o.m
¢. pi] bath 126 126 8.
D. gil bath 148 168 LW
13488 A ice bath k » ] (K]
| B vater bath n 3 - 19
C. pil bath 126 126 .M
D. oil bath bl . ) 148 8.0
1481 A ice bath B -] 6.0
| 3 water bath T2 3 -19
. oil bath 128 126 .34
D. oil bath 8 148 e
14913 A ice bath 5 3 -
B water bath 12 i - 19
¢. gil bath 128 128 .
p. oil bath 198 1% 8.17
19554 A ice bath k' kL ..%
| water bath T2 Erd AR
C. oil bath 126 15 e.17
D. oil tath 14 18 .
19658 A ice bath B B [ B
| 8 witer bath 2 7 LR
c. oil bath 124 1% 8.8
D. pil bath 188 148 b.%

i . S S b T e S S e Sy S S Sl S . e g e s sy S o . e S . . S S = e e U W (g S (s Sl e 4

TEMPERATURE  (REF TEMP, F + 468) - (TEST TEMP, F + 460)

DIFFERENCE = -=-~———- - ————m o oo e X 180 <= 1.5%
REF TEMP, F + 460




WET=BULR DRY-RBULEF UMkKOH 1con
TEMFERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/~ 5.4 F

DATE: @7/16/87 BAROMETRIC PRESSURE: 29.24

AMBIENT TEMPERATURE, F = 72 REFERENCE THERMOMETER # 22/#23
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER PGTENTIOMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE.F TEMPERATURE(F DIFFERENCE, %
fmega Teap HH-2 &1
udl} A water bath T2 72 LK
B. oil bath 168 168 .0
€. o:l bath 185 185 a.%
D. oi. bath s} 24 8.5
E. 0il bat: 2 288 8.0
(O H A water bath 72 T2 R
B. 0:l bath 142 188 g.82
C. oil bath 186 1688 i N
D pil bath b = 8.15
E. vil bath 200 288 Lm
Onega Tenp HH-2 #2
Dh2 A water bath 2 1 0.0
B. pil bath 168 159 g.16
C. oil bath 168 187 €.1S
B. oil bath 21 y7. | 115
. K pil bath 283 22 .13
W2 A water bath ” 7 -.19
B. oil bath 18 159 0.1
. pil bath e . 188 .
D. pil bath 7. ] 219 e.15
E. oil bath 2 .. vd ..13

--u-———__—-————_—_._.__—--—-————-——-—.———_q—.——-..-————————--—-—.—— o —

TEMPERATURE  (REF TEMP, F + 46@) - (TEST TEM?, F + 460!
DIFFERENCE = --——mmm-mmm-=s B X 1080 = 1.5%
REF TEMF, 7 + 440




TERIESATURE SENSGE DAUIERAT.OM DaTA FO
ToLEANCI: +/- 2.0 F

DATE: @7/1&/87 2ARCMETRIC PRESSURE: 29,74
AMEIENT TEMPZTATURE, F ¢ 7 RE=ZRzMCE THERMOMETER # 2T
CALIRRATOR: FLiv/JPI

REFERENCE THERMOCOUFRLE
REFERENCE THERMOMETER POTENTIOMETER  TEMEERATURE
P3INT & SOUICE TEMPERATURE.F TEMPERATUREF DIFFERENCE,
£ A ice bath R 3h ¢.e2
E. water Bat! 3 Tz 8.%0
C. oil bath 12 iil e.i7
82 A ice Dath 3 3 2.8
3 vater hath 7% 7 £.19
¢ ail bath 112 119 ¥k
L 1 . ice bath 3¢ kY 2.2t
B. water nat® n 12 g.1%
£, Dil bath 118 ] £.35
§ A, ice bath T4 & g.o0
. vater bati T4 w B.:S
- sil caih 1.2 13 ~ 17
£ A, ice beth ¥ H -2
B wates balh 73 73 g.ev
L. Cii Sath 1.8 129 €.:E
T LFATL iE T L .- - o - 2T e P

———




STACK
TEMPERATURE SENSOR CALIBRATION DATA FORM

TOLERANCE: +/- 5.4 F
i(
&

DATE: @7/24/87 BAROMETRIC PRESSURE: 29.28
AMBIENT TEMPERATUREs F & 74 REFERENCE THERMOMETER # 22/45
CALIBRATOR: FLH
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # SOURCE  TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
NEEY oil bath 7 7} 8.60
‘ . vil bath 242 % 2.88
¢, oil bath 8 367 8.12
2 A 0i) bath 7 92 0.82
| pil bath 242 241 g.14
L. oil bath 358 3,8 8.82
$-1 A oil bath 2 % 8.18
3. ol bath 242 244 -8
¢ ol bath s 3% )
2 A vil bath 7, 9 2.18
B gil bath %2 244 -.28
. ol bath I 382 -2
&1 A 0il bath ® 8 2.18
' 0il bath W2 243 - 14
C. oil bath m m 0.12
&2 A ail bath % 9 ~.18
B 0il bath %2 244 -8
c. oil bath " m 8.12
g'-1° A 0il bath % 9% 8.3
S ) vil bath 22 243 -.14
C. gil bath . an -.12
g2 A vil bath 9 % .18
. oil bath W2 244 -8
_ C. oil bath I8 B 1 2.
83 A 0il bath % % 03%
) oil bath 22 244 -8
. ol bath 78 mn -12
g4 A oil bath % 9% 8.3
5. oil bath 242 |43 - 14
¢. gil bath ) 381 -.12
-1 A oil tath 1 18 2.35
B. 0il bath 2%? 244 -.28
. oil bath e 361 ~12

iy e __.__._.__._...____.,__.__....__.___.,....._..__._.__._____,_.___...._.._._ . A i b e o Ty o A b o

TEMPERATURE (REF TEHP, F + 46€) - (TEST TEMFs F + 460
DIFFERENCE = =mom=—-m——sessmoo-omomos mosoeoossommomTEoeTs ¥ 422 = 1.
SET TEMP, F + 43R




TEMPERATURE SENSOR CALIERATION DATA Funn —

TOLERANCE: +/- 5.4 F

DATE: ©87/146/87 BAROMETRIC PRESSURE: 29.24
AMBIENT TEMPERATURE, F * 72 REFERENCE THERMOMETER # 22/%# 23
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOGUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
Onega Teap 873-F
b1 A. water bath 12 73 - 19
B. oil bath 183 162 8.1
¢ oil bath 164 185 8,13
0. oil bath n syl .14
E. pi} bath 288 2n 0.14
bl A water hath T2 73 -19
B oil bath 183 162 R.1&
C. oil bath 188 1687 g.15
D, pil bath yAYS FA} g.14
E. 0il bath 283 w9 2.14
g73-F High Teap
A oil bath 288 ik B.14
B ., Furnace M5 b - 11
. ¥. Furnace 59 59 -89
D. M. Furnace 835 8 - 15
E. M. Furnace 1873 1o -.13
f
!
TEMPERATURZ (REE TEMP, F + 4633 - (TZ57 TEMF, 7 « -50)
PIFFERENDE = mme—rmmemm e e e e s s v A






