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INTRODUCTION

Source sampling wase performed for the Johmnson Controls, Inc.
Tampa, Florida, plant to determine lead emissions and
particulate from the Main Grid Caster Stack. Six sampling
runs {(three sampling hours per run) were made on September
6, 7, and 8, 1988. A typical sampling location is shown in

Figure 1.

The measurements of stack gas flow rate and pollutant
concentrationg were made according to U.S. Environmental
Protection Agency and the Florida Department of

Environmental Regulation (FDER) recommendations.

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

used.
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SUMMARY OF RESULTS

Table Number 1 presents the summary of results from the

Method 12 1lead sampling and for the Method 5 particulate

sampling.

The mean lead concentration from the Main Grid Caster Stack

was 0.104 x 10-o graing per dry standard cubic foot. The

mean lead emission rate was 0.01058 pounds per hour.

The mean particulate concentration from the Main Grid Caster
Stack was 0.00123 grains per dry standard cubic foot. The

mean particulate emisgion rate was 0.127 pounds per hour.
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TABLE 1
SUMMARY OF RESULTS, LEAD AND PARTICULATE SAMPLING

MAIN GRID CASTER STACK

Runs 1 - 3
Run Number 1 2 3
Date 09/06/88 09/07/88 09/07/88
% Isokinetic 103.75 103.21 104.03
Volume of Gas Sampled, 131 .608 131.327 127.957
SCF * Dry
Stack Gas Flow Rate, 12034. 4 12071.8 11668.6
SCFM * Dry
Stack Gas Flow Rate, 14111.0 14044.9 13672.0
ACFM
Lead:
Catch, mgrams 0.8865 1.0070 0.8635

Concentration, grains/ 0.000104 0.000118 0.000104

SCF * Dry
Emission Rate, lbs/hr 0.0107 0.0122 0.0104
Particulate:
Catch, mgrams 8.02 10.43 9.29
Concentration, grainse/ 0.0009 0.0012 0.0011
SCF * Dry
"Emission Rate, lbs/hr 0.097 0.127 0.112

*68'F, 29.92 in. Hg
**Nozzle, probe, filter, impingers
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TABLE 1

SUMMARY OF RESULTS, LEAD AND PARTICULATE SAMPLING

MAIN GRID CASTER STACK

Rung 4 - 6
Run Number 4
Date 09/07/88
% Isokinetic 104 .22
Volume of Gas Sampled, 129 .606
SCF * Dry
Stack Gas Flow Rate, 11798.1
SCFM * Dry
Stack Gas Flow Rate, 12862.0
ACFM
Lead:
Catch, mgrams 0.7935
Concentration, grains/ 0.0000943
SCF * Dry :
Emission Rate, lbs/hr 0.00895
Particulate:
Catch, mgrams 12.42
Concentration, grains/ 0.0015
SCF * Dry
Emission Rate, lbs/hr 0.149

*68'F, 29.92 in. Hg

x*Nozzle, probe, filter, impingers

5

S

09,/08/88

103.14

129.787

11937.6

13805.4

0.6690

0.0000794

0.0081

0.0011

0.113

6
09/08/88
102.64

128.587

11885.2

12806.7

1.0303

0.000123

0.0126

13.55

0.0016

0.165
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PROCESS DESCRIPTION AND OPERATION

The Johnson Controls, Inc. Tampa, Florida, plant has a grid
casting operation that is typical. For the Main Grid Caster

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 thim 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 stack and the location of the sampling
points are shown in Figure 2. The stack cross section was
divided into 24 equal areas. The ports were labeled A and
B. Each point was sBampled for a period of 7.5 minutes per
point which yielded a total test time of 180 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 FDER. Complete detaile 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 (Methods 1 - 5), and the Federal Register,

Volume 47, Number 74, 16 April 1982 (Method 12).

Sample point 1locations and velocity measurements were made
by Methods 1 and 2. Gag composition was determined by
Fyrite and Method 3 on continuousg bag samples. Method 5 was
uged for the particulate determination. Method 12 was used

for the lead concentration determination.
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Summary of Method 12 Lead Results

Johnson Controls Tampa Florida Main Grid Caster Runs 1 - 3

Run Number
Date
DN Sample nozzle dia., in.
TT Net time of test
FB Barometric pressure, in. Hg.
PM Average orifice pressure
drop, in. H20
k'l v Volume of dry gas sampled,
cu. ft. at meter conditions
™ Average gas meter temp.
in degrees F.
VMSTD Volume of dry gas sampled
at standard conditions®*, SCF
VW Total water collected in
ippingers + silica gel, ML,
VMY Volume of water vapor at
standard conditiong®, SCF
PMV Percent moisture by volume
MD Mole fraction dry gas
PCO2 Percent CO2 by volume, dry
PG2 Percent 02 by volume, dry
PCO Percent CO by volume, dry
PN2 Percent N2 by volume, dry
MWD Molecular weight-dry stack gas
MW Molecular weight-stack gas
CE Pitot tube coefficient
DPS Average velocity head of
stack gas, inches water
TS Average stack temperature, F

1
9/ 6/88
0.207
180
29.80

1.943

138.21

94.69

131.608

58.0

2.731

2.033
0.9797
0.10
20.70
0.00
79.20
28.844
28.624
0.84

0.9750

142.88

Appendix A

2

9/ 7/88

0.207
180
29.76

1.950

137.50

92.29

131,327

52.0

2.449

1.830
0.9817
0.00
20.90
0.00
79.10
28.836
28.638
0.84

0.9734

138.63

3
9/ 7/88
0.207
180
29.76

1.838

135,02

96.46

127.957

56.0

2.637

2.019
0.9798
0.00
20.90
0.00
79.10
28.836
28.617
0.84

0.9448

141.71
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PSI

PS
Vs
AS

@S
Q5W

QA
PERI
FMF
CAN
CAM
CAT
CAW
FNP

RW

ﬂsﬁlﬂgclﬂ!l

Static pressure of stack
gas, inches Hg.

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

Stack flow rate, dry,
standard conditions, DSCFM

Stack flow rate, wet,
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

Process weight, lbs/hr

*68 Degrees F. 29.92 Inches Hg.

-0.048

29,752
3534.6
572.5

12034.4

12284.1

14111.0
103.75

0.8865

0.104E-03 0.118E-03 0.104E-03
0.106E-03 0.120E-03 0.106E-03

0.885E-04 0.101E-03 0.887E-04

0.0107
24

5700.0

-0.048

29.712
3518.0
572.5

12071.8
12296.9

14044.9
103.21

1.0070

0.0122
24

5700.0

-0.048

29.712
3424.6
572.5

11668.6

11909.0

13672.0
104.03

0.8635

0.0104
24

5700.0
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Summary of Method 12 Lead Results

Johnson Controls Tampa Florida Main Grid Caster Runs 4 - 6

Run Number 1 2 3
Date 9/ 7/88 9/ 8/88 9/ 8/88
DN Sample nozzle dia., in. 0.207 0.207 0.207
7T Net time of test 180 180 180
PB Barometric pressure, in. Hg. 29.76 29.79 29.79

PM Average orifice pressure 1.882 1.892 1.889
drop, in. H20

VM Volume of dry gas sampled, 137.58 136.80 136.83
cu. ft. at meter conditions

™ Average gae meter temp. 99.85 96.48 101.79
in degrees F.

VMSTD Volume of dry gas sampled 129.606 129.787 128,587
at standard conditions®, SCF
impingers + eilica gel, ML.

VMV Volume of water vapor at 2.825 2.496 2.731
standard conditions®, SCF

PMV Percent moisture by volume 2.133 1.887 2.080
MD Mole fraction dry gas 0.9787 0.9811 0.9792
PCo2 Fercent C02 by volume, dry 0.00 0.10 0.00
PO2 Percent 02 by volume, dry 20.90 20.70 20.90
PCO Percent CO by volume, dry 0.00 0.00 0.00
Pﬁz Percent N2 by volume, dry 79.10 79.20 79.10
MWD Molecular weight-dry stack gas 28.836 28.844 28.836
ﬁw _ Molecular weight-stack gas 28.605 28.639 28.611
CP FPitot tube coefficient 0.84. 0.84 0.84

DPS Average velocity head of 0.8570 0.9600 0.9584
stack gas, inches water

18 Average stack temperature, F 142.67 135.29 136.79

. VU Total water collected in 60.0 53.0 ' 58.0
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PSI1 Static pressure of stack -0.048 -0.048 -0.048
gas, inches Hg. )

PS Stack pressure, absolute 25.712 29,742 29.742

Vs Average stack velocity, FPM 3472.2 3458.0 3458.4

AS Stack area, inches eqrd. 572.5 572.5 572.5

Qs Stack flow rate, dry, 11798.1 11837.6 11885.2
standard conditions, DSCFM

QSW Stack flow rate, wet, 12055.3 12167.1 12137.7
standard conditions, WSCFM

QA Actual stack flow rate, ACFM 13862.0 13805.4 13806.7

PERI Percent isokinetic 104.22 103.14 102.64

FMF Lead, Mg. 0.7935 0.6690 1.0303

CAN Lead, GR/DSCF 0.943E-04 0.794E-04 0.123E-03

CAM Lead, GR/WSCF 0.963E-04 0.809E-04 0.126E-03

CAT Lead, GR/ACF 0.802E-04 0.686E-04 0.106E-03

CAW Lead, LB/HR 0.0095 0.0081 0.0126

FNP Net sampling points 24 24 24

RW Process weight, lbs/hr 5700.0 5700.0 5700.0

168 Degrees F. 29.92 Inches Hg.




eavironmential esbing ins.

Method 12 Lead Calculations Test Number 1

Johnson Controls Tampa Florida Main Grid Caster Runs 1 - 3

Volume of Dry Gas Sampled at Standard Conditions
17.64 * VM * (PB + PM / 13.86)

VMSTD = mocmm s e e = 131.608
™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW = 2.731
Percent Moieture in Stack Gas
100 * VMV
PHV [ SR g = 2- 033
VMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
10 T S —— = 0.9797
100

Average Molecular Weight of Dry Stack Gas

MWD = 0.44 * PCO2 + 0.32 * P02 + 0.28 ® {PN2+PCO)} = 28.844
Molecular Weight of Stack Gas
MW@ = MWD * MD +18 ¥ (1-MD) = 28.624
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS * SQRT(TS + 460)/(PS * MW) = 3534.6
Stack Gas Volumetric Flow at Standard Conditions, Dry

0.123 * VS * AS * PS * MD
Q5 = ————ce e = 12034.4

TS + 460

Stack Gas Volumetric Flow at Stack Conditions

QS * (TS + 460)
N = 14111.0

17.64 * PS * MD

Percent Isokinetic
. 1039 * (TS + 460) * VMSID
PERI = ---—mmmmmmmm e = 103.75

VS * TT * PS * MD * DN * DN
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Lead Loading -- Probe, Cyclone, Filter, Impingers
{ At Standard Conditions )
CAN = 0.0154 * FMF / VMSTD = 0.104E-03

Lead Loading -- Probe, Cyclone, Filter, Impingers
{ At Stack Conditions )
17.64 ® CAN * PS * MD
CAT = m=mmmm e = 0.885E-04

TS + 460

Lead Lb/Hr -- Probe, Cyclone, Filter, Impingers
{ At Standard Conditions }
CAW = 0.00857 * CAN * QS = 0.0107
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Method 12 Lead Calculations Test Number 1

Johnson Controls Tampa Florida Main Grid Caster Rung 4 - 6

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

UMSTD = —~—cmmmmmmmm e e e = 129.606
™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW = 2.825
Percent Moisture in Stack Gas
100 * VMV
PMV = comcmmmcmemmmem = 2.133
VYMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV )
MD = m—-ec—————- = 0.9787
100

Average Molecular Weight of Dry Stack Gas

MWD = Q.44 ® PCO2 + 0.32 * P02 + 0.28 ® (PN2+PCO) = 28.836
Molecular Weight of Stack Gas
MW = MWD * MD +18 * (1-MD) = 28.605
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS * SGRT{TS + 460)/(P5 * MJ) = 3472.2
Stack Gae Volumetric Flow at Standard Conditions, Dry

0.123 * V& * AS * PS * MD
Q5 = —=—mmmm—mr———e e = 11798.1

TS + 460

Stack Gas Volumetric Flow at Stack Conditions

05 * (TS + 460)
QA = oo = 13862.0

17.64 * PS * MD

Percent Isokinetic
1039 * (TS + 460) * VMSTD
PERI = -~-----m--omeommemmmn oo o = 104.22

VS * TT * PS * MD * DN * DN
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Lead Loading -- Probe, Cyclone, Filter, Impingers
{ At Standard Conditions }
CAN = 0.0154 * FMF / VMSTD = 0.943E-04

Lead Loading -- Probe, Cyclone, Filter, Impingers
( At Stack Conditions )
17.64 * CAN ®* PS * MD
CAT = —————mmmrm—mme e e = 0.802E-04

TS + 460

Lead Lb/Hr -- Probe, Cyclone, Filter, Impingers
( At Standard Conditions )
CAW = 0.00857 * CAN * @S = 0.0095
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Summary of Method 5 Particulate Results

Johnson Controls Inc. Tampa Florida Main Grid Caster Runs 1 - 3

Run Number

Date

DN Sample nozzle dia., in.

T Net time of test

FB Barometric pressure, in. Hg.
FM Average orifice pressure

drop, in. H20

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

™ Average gas meter temp.
in degrees F.

VMSTD Volume of dry gas sampled
at standard conditions?®, SCF

Vi Total water collected in
impingers + silica gel, ML.

VMV Volume of water vapor at
standard conditions*, SCF

PMV Percent moisture by volume
MD Mole fraction dry gas

PCO2 Percent CO2 by volume, dry

P02 Percent 02 by volume, dry

PCO Percent CO by volume, dry

PN2 Percent N2 by volume, dry

MWD ) Molecular weight-dry stack gas
MW Molecular weight-stack gas

Ccp Pitot tube coefficient

DPS Average velocity head of

stack gas, inches water

T8 Average stack temperature, F

1
9/ 6/88
0.207
180
29.80

1.943
138.21
94.69
131.608
58.0
2.731

2.033
0.9797
0.10
20.70
0.00
79.20
28. 844
28.624
0.84

0.9750

142.88

2
9/ 7/88
0.207
180
29.76

1,950

137.50

92.29

131.327

52.0

2.449

1.830
0.9817
0.00
20.90
¢.00
79.10
28.836
28.638
0.84

0.9734

138.63

3
9/ 7/88
0.207
180
29.76

1.838

135.02

96. 46

127,957

56.0

2.637

2.019
0.9758
0.00
20.90
0.00
79.10
28.836
28.617
0.84

0.9448

141.71




P51

PS

VS

AS

@5

QsW

QA

PERI

FMF

CAN

CAM

CAT

CAW

FNP

RW

Static pressure of stack
gas, inches Hg.

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

Stack flow rate, dry,
standard conditions, DSCFM

Stack flow rate, wet,
standard conditions, WSCFM

Actual stack flow rate, ACFM
Percent isokinetic
Particulate, Mg., front
Particulate, GR/DSCF front
Particulate, GR/WSCF front
Particulate, GR/ACF front
Particulate, LB/HR front

Net sampling points

Process weight, lbs/hr

*68 Degrees F. 29.92 Inches Hg.

-0.048

29.752
3534.6
572.5

12034.4

12284.1

14111.0
103.75
8.02
0.0009
0.0010
0.0008
0.097
24

5700.0

-0.048

29.712

3518.0

572.5

12071.8

12296.9

14044.9

103.21

10.43

0.0012

0.0012

0.0011

0.127

24

5700.0

-0.048

29.712
3424.6
572.5

11668.6

11909.0

13672.0
104.03
9.29
0.0011
0.0011
0.0010
0.112
24

5700.0




Summary of Method 5 Particulate Results

Johnson Controls Inc.

Run Number
Date
DN Sample nozzle dia., in.
TT Net time of test
PB Barometric pressure, in. HEg.
PM Average orifice pressure
drop, in. H20
VM Volume of dry gas sampled,
cu. ft. at meter conditions
™ Average gas meter temp.
in degrees F.
VMSTD Volume of dry gas sampled
at standard conditions*, SCF
VW Total water collected in
impingers + silica gel, ML.
VMV Volume of water vapor at
standard conditions*, SCF
PMV Percent moisture by volume
MD Mole fraction dry gas
PCO2 Percent CO2 by volume, dry
PO2 Fercent 02 by volume, dry
PCO Percent CO by volume, dry
PN2 Percent N2 by volume, dry
MWD Molecular weight-dry stack gas
MU Molecular weight-stack gas
CP Pitot tube coefficient
DPS Average velocity head of
stack gas, inches water
T5 Average stack temperature, F

4
9/ 7/88
0.207
180
29.76

1.882
137.58
99.85
129.606
60.0
2.825

2.133
0.9787
0.00
20.90
0.00
79.10
28.836
28.605
0.84

0.9570

142.67

5
9/ 8/88
0.207

180
29.79

1.892

136.80

96.48

129.787

53.0

2.496

1.887
0.9811
0.10
20.70
0.00
79.20
28.844
28.639
0.84

0.9600

135.29

Tampa Florida Main Grid Caster Runs 4 - 6

6
97 8/88
0.207
180
29.79

1.889
136.83
101.79

128.587
58.0
2.731

2.080
0.9792
0.00
20.90
0.00
79.10
28.836
28.611
0.84

0.9584

136.7%9




PSI

PS

VS

AS

Qs

QSH

QA

PERI

EMF

CAN

CaM

CAT

CAW

FNFP

RW

Static pressure of stack
gas, inches Hg.

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

Stack flow rate, dry,
standard conditions, DSCFM

Stack flow rate, wet,
standard conditions, WSCFM

Actual stack flow rate, ACFM
Percent isokinetic
Particulate, Mg., front
Particulate, GR/DSCF front
Particulate, GR/WSCF front
Particulate, GR/ACF front
Particulate, LB/HR front

Net sampling peoints

Process weight, lbs/hr

258 Degrees F. 29.92 Inches Hg.

-0.048

29.712

3472.2

572.5

11798.1

12055.3

13862.0

104.22

12.42

0.0015

0.0015

0.0013

0.149

24

5700.0

-0.048

29.742
3458.0
572.5

11937.6

12167.1

13805.4
103.14
9.29
0.0011
0.0011
0.0010
0.113
24

5700.0

-0.048

29.742
3458.4
572.5

11885.2

123137.7

13806.7
102.64
13.55
0.0016
0.0017
0.0014
0.165
24

5700.0




Method 5 Particulate Calculations Test Number 1

Johnson Controls Inc. Tampa Florida Main Grid Caster Runs 1 - 3

Volume of Dry Gas Sam led at Standard Conditions
* VM * {PB + PM / 13.6)

YMSTD = ——=-omr—mmr i mmmemmmm e m e = 131.6908
™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW = 2.731
Percent Moisture in Stack Gas
100 * VMV
BMV = ~cmmmrme - = 2.033
VMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
MD = —mmmm—e—eem = 0.9797
100
Average Molecular Weight of Dry Stack Gas
MWD = 0.44 * PCO2 + 0.32 * P02 + 0.28 * (PN2+PCO) = 28.844
Molecular Weight of Stack Gae
MW = MWD * MD +18 * (1-MD} = 28.624
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS * SQRT(TS + 460)/(PS * MW) = 3534.6
Stack Gas Volumetric Flow at Standard Conditions, Dry
0.123 * VS * AS * PS * MD
QS = e e = 12034 .4
TS + 460
Stack Gas Volumetric Flow at Stack Conditions
QS * (TS + 460)
QA = ————— e = 14111.0
17.64 * PS * MD
Percent Isokinetic
1039 * (TS + 460) * VMSTD
' 103.75

V8 * IT * PS * MD * DN * DN




Particulate Loading -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAN = 0.0154 * FMF / VMSTD =

Particulate Loading -- Probe, Cyclone, Filter
( At Stack Conditions )
17.64 * CAN * PS * MD

Particulate Lb/Hr -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAW = 0.00857 * CAN * Q5 =

0.0009

0.0008

0.097




Method 5 Particulate Calculations Test Number 1

Johnson Controls Inc. Tampa Florida Main Grid Caster Rums 4 - 6

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

VMSTD = —=—-=ocmmemmmem e m =
™ + 460

Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW =

Percent Moisture in Stack Gas

100 * VMV
PMV = —mmmmmmmemmmeee =
VMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
MD &2 —cmemwmee e =
100

Average Molecular Weight of Dry Stack Gas
MWD = 0_.44 ® PCO2 + 0.32 * P02 + 0.28 * (PN2+PCO)

n

Molecular Weight of Stack Gas
MW = MWD * MD +18 * (1-MD} =

Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS * SQRT(TS + 460)/{(P5 * MW)

i

Stack Gae Volumetric Flow at Standard Conditions, Dry
0.123 = V§ % AS * PS * MD

TS + 460

Stack Gas Volumetric Flow at Stack Conditions
Q5 * (TS + 460)

17.64 * PS5 * MD

Percent Isokinetic
1039 * (TS + 460) * VMSTD

VS * TT * PS * MD * DN * DN

129.606

2.825

2.133

0.9787

28.836

28.605

3472.2

11798.1

13862.0

104,22




Particulate Loading -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAN = 0.0154 * FMF / VMSTD =

Particulate Loading -- Probe, Cyclone, Filter
{ At Stack Conditions )
17.64 * CAN ¥ PS * MD

CAT = =mmmmmm—mm——mem—mmmmm e =
TS + 460

Particulate Lb/Hr -- Probe, Cyclone, Filter

{ At Standard Conditions )
CAW = 0.00857 * CAN * QS =

0.0015

0.0013

0.149




AR DUCTS '
TRAVERSE POINT LOCATION FOR CIRCUL AVPB/UD/X 3

Plant cJoAﬂfm Cordols 72@'05,, f=&

Date r£9-0¢-33

Sampling location Ma.n
Inside of far wall to outside

of nipple (X)

Stk

2 710

Inside of near wall to outside of

nipple (nipple 'length)’(I) &0 a5 f-a7
Stack 1.D. (X-Y) 570"
Nearest upstream disturbance /].&3 dd
Nearest downstream disturbance o2.2¢ dd
Calculated by FPe)
% _1_ Fom \
Port —ef Y |SCHEMATIC OF SAMPLING LOCATION
1 2 3 B ' 5
TRavERSE PRODUCY OF TRAVERSE POIRT LOCATION
POINT FRACTION COLUPNS 7 AND ) RIPPLE FROW OUTSIDL OF NiPPLE
auvaIR OF FTACK 1D STACKI D (TO NEAREST 1 % INCH) LENGTH (3um OF COLUBNS § 3 §¢
| 0.cl) 27 0.5 "7 o 0.549
2 0.067 /&0 }.505
3 0./18 3./5¢ 3.15¢
& _pt77 4.779 <. 299
5 0..252 & 757 6.75%
L 0.35% 9.6r2 9. b2
7 0.v)¢ [7.3%% / 12.388
¥ 0.7.50 20,250 | 20,250
4 0.823 } 22,221 | 23,93/
/o 0.852 | 23.914 | 23.31Y9-
1 0.933 ' 25191 \ 25, /9/
/3 2.979 29 26923 © ~6.43 7




-ﬁ----

Plant and City Jchnson (Cenfeols 72% ek

METHOD 2 GAS VELOCITY AND

Sampling Location Main Sh.K

Run Number |

Operator i) - JAF

CYCLONIC FLOW DETERMINATION

Run Date p7-06-4%

Clock Time /345~
Amb. Temp., °F 757

Bar. Press., in. Hg _ 2282 ‘Static Press., in, H,0 =0, €5 .-
Stack Press., in. Hg H29.772 Static Press,, in, Hg — 0. 04§
Stack Dimension, in, - Diam. or side } 270 side 2 —
Pitot Tube (Cp) ©.89 Pitot Tube Leak Check <0.,1 @ 3.,% in. H0
Field data
Velocity Cyclonic flow determination
Traverse head o Angle (=)
point Position,| (3pg), Stack temp., Apg at O whicl;ly;elds
. . HyO OF reference a nu p
nusber e (3% | A 8 £ B
. o507 o8¢ 0.7< 744 ]¥O .09 O.05 [ =
4 /. 0.92 | o724 2.0 0.c2 3 3
3 3)56 b4 § 675 .00 0. o3 0« [ K
g A7 0.92 | ¢.73 g.o¢ O o3 g ¥+
& 250 A4 7Y o, o0 oo7 5
{ 4 "371 :.‘i{ o.'lb’ 0.02 0.05 2 4
i {1.35¢ p9¢ | 2.79 1 i - 0. 04 ~0.03 & F]
g 20250 039 | fie T i ~0.03 1004 < 3
g9 22320 g.27 .20 i ! 0.0 U o (@] 2
e 23,904 0.97 1 4IY & 08 —0.04 © 3
T 25,191 078 lo.93 0.00 ~0. p¥ ] F]
j2 24432 0.5 10.55 O. 00 .09 o o
Average angle (=)® 2.5
a Average of (=) must be < 10 degrees to be acceptnble.\/
NOMAGRAPH DATA
alg (36 Ty p8 M _3%__ P[Py 12 C L5 D, ¥
Ap 08¢ Ty 147 DN, 0269 DN, g2:7 RefLAp 091 Wy 20
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METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION (
Plant _Jchnsont Ceabols -Tamp ,FLA Sample Location _Mapy Skheck
Sample Type - Continuous v Pump Leakfree @ 10" ? v

Oxygen Check 20,9% % 0.1%7 29 Fuel Type #A |
Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ? A/
Buret /3.1 - /3] = <0.2 ml 7 v~

Run No. ! Sample Date pj.0t-98¢  Ambient Temp. °F _75”
Sampling Time (24 - hr clock) _J¥/5- /720  Analysis By pel

Gas un Actua% Net Actu;Ti Net Act,ua: WESJ f;g' Mult, Bbr%eighrm u?:l.e
CO2 .1 le.tl el et lo.t &1 lee Jib 0.04Y
02 708 {w.7] 208 [201] 20.8 Lz.o.‘? ao.70 | o3 bob1d
co de§ |00 P08 |20 |i08 |02 |v-0@ | 28 o, 000
N2 100 |m, ) 100 79,1 100 |m2im20| «28 | 22./7¢
- ”:c:“ = AA Total 28,84Y

Run No. 2- Sample Date ©7.07-8% Ambient Temp. °F _7¢
Sampling Time (24 - hr clock) o5 /092 Analysis By _ Ay

Gas - Actua]i Net Actuz{ Net|Actual| Net Aig' Mult. gowlew_;
Co2 0.0 |oo| 0.0 (0.0]0.0 l|o.0)looo|l | 0. 000
% 2¢0.9 (2091209 |20a{209 |209)2040] +R | ¢.£588
co 209 (oo |20 |og | 209 |20 ]|oo0] 28| ¢.002
N2 100 194,41 100 {743 100. 179.7179.,0 | +28 | 22./48
. 20:;20- - o Total 2 7.83(

Run No. __ 3 Sample Date ¢9-07-%% Ambient Temp. °F _75~
Sampling Time (24 - hr clock) J035 {339 Analysis By A&

Gas e Actua11 Net Actua%. Vet [Rotuat] Nt “ig' Mult. gox%eibﬁuﬁé
o2 ® 0 c,0 lo.o 0.0 .0 o0 {000 olihy O, 0d0
02 209 2051109 leg | 209 |09 {209 | 4,88
co 309 |eo 209 loo Javg |00 | e0s| 28| @.092
5‘24_ 100 199.] 100 f9q.) | 200 | 71|00 | 428 | 22 /4%

- o 20.9- %O ' Total -2¢.#24
L Emmre—ims e
Meoyers et




Cavironmenlial esbing e
METHOD 3 — ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

Plant _Johnsm Conhols ZEmg« FLA Sample Location _Muyn Stk

Sample Type - Continuous v~ Pump Leakfree @ 10" ? _~7
Oxygen Check 20.9%7 £ 0,1% 209 Fuel Type ¥/

Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ? v
Buret /3] - /3 ) = <0,2 ml ? "

Run No., _ 4 Sample Date ¢f-¢7-§5 Ambient Temp. °F _ 779
Sampling Time (24 - hr clock) (352~ f¢54  Analysis By _#&4

Gas Run Act.u.—all Net Actuazi Net Actua‘ Net A;g. Mult, Bbr%eg% n?tol'e
C02 2.0 (0.0| .0 |loovjo.a oo | ool JAt | €. o
02 205 l20a] 265 byg (205 l2pe | 2090 | o2 | ¢. 678
co 2.9 |o.ol20.9 0o | 22T low | c.ov| .28 e. otn
N2 100 {96, 100 |24 | 200 Ios %0 | 428 | 2. s
P 2% _ Total 25536
%CO:
Run No. _ § Sample Date ¢ -a6'#?¥_ Ambient Temp. °F 7¢

Sampling Time (24 - hr clock) 8725 -/0/7 Analysis By 3]

Fun 1 2 AVE. .

Gas Actual] Net[Actual | Net[Actuall Ne %g Mrlt, gomleibig u%le
C02 O} 0.} o.{ 0.}l | €.} loy |®.jo oLl D.0¢%Y
02 208 |27 | 208 207|209 |7 00| R | 4 ;04
co Zo.g |o.o|20.8 |0.0|20.2 [po]o ee | +28 0.900
he 100 77,1 200 M 2| 200. | laead 28 | 22./7¢

20.9- %0,
- = Total Z%.9
" “aco, M 7Y
Run No. _ ¢ Sample Date 07-08-%% jApbient Temp. °F 7€
Sampling Time (24 - hr clock) _{8/s-//& Analysis By Ff&)
Run 4 2 3 Avg.

Gas Actual | Net[Actual] Net|Actuai] Netl £ |Mults Do Sh A mole
€02 Do e.¢] p.0 |mpo| 6.0 |00 |0.00 olils &, 00
02 209 4| 209 | 209 p.glacgo| R | ¢ prs
co 1¢ 4 _0.0 .zo.‘} 2-9 '10-‘? 0.9)0.00] 28 0.0p0
N;

2 00 |75./| 200 |74.11 100 194, .50 | €28 } 22,145
Fust type F, range

— | ] 03-%0 _ : Total Z8.£3¢
R e e P

Wood 1.000-1.120

Wood bark 1.003-1.130
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METHOD 12 SAMPLE RECOVERY AND INTEGRITY SHEET
Plant Jﬂ/msoL Ceutnnls Ta [anpo £l Recovered By F—B”/Pﬂ—f} AF

Sample Location_paj. Grid " Stacf Recovery Date_9f1/eg

Run Number ) 2

Sample Date Ve /5% T/1/8% ‘W/a’g
Sample Box Number / 2 2
Probe Number ] 2- 3

MOISTURE DETERMINATION AND SAMPLE RECOVERY - IMPINGERS

Impingers Cont. Number mz 2% Mz 729 M iz 30
Description of Water clear elear Cleay
Liquid Level Marked v v v
Final Volume (wt.), ml 2ZSE 252 5%
Initial Volume (wt.), ml 00 Feo 200
Net Volume (wt.), ml (g) 5% sz st
Silica Gel Cont. Number w2 2% M1z 29 Miz- 30
Silica Gel Z Spent B5% % 70 %
Final Weight, g 23} 3 2% 3 230, b
Initial Weight, g 2o 266.0 2c0 .o
Net Weight, g 3.3 3.3 30. &
Total Moisture, g ¥7. 3 523 5e. b

SAMPLE RECOVERY - FILTER

Filter Cont, Number MiZ 2% M2 79 Wiz 30
Particulate Description ekt crey itd  areq f1ahd Sy
Filter Cont. Sealed TV AR Al
Probe Rinse Cont. Number miz 2% pMizZ 29 wiz 30
Liquid Level Marked v v v

SAMPLE WEIGHT CALCULATION

Run # Conc., mg/l x Vol., 1 - Blank, mg = Total mg Lead
1 3,586 x 0,250 - <o.0l® = 0.886S
2 40¢F x 0.250 - <o.0l0C = . 607D
3 3.494 x 0.250 - <vo.0lt0 = 0. 9635
BLANK CALCULATIONS
Conc., mg/l x Volume, 1 = Total mg
< 0. 0850 X 0.100 = <o.oo:>“§ Filter Blank
<0.p50 x 0.100 = <Lo.008 Filter Blank
L0 05D X 0.100 = <cC.005 HNO, Blank
<©. 010 Total Blank

LABORATORY CUSTODY

Received By: PLT -gpMl ~T4F Date Received: 4/3/8’3’
Stored and Locked: Remarks: /A '
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ﬁETHOD 12 SAMPLE RECOVERY AND INTEGRITY SHEET-
Recovered By ADK /PMIM

Plant Jﬁhﬂéﬁ‘\ “ﬂjm’b; Tamﬂa_ Fl

Sample Locationfijy (Grid (aetes Shck- Recovery Date  7/g/ie

Run Number g/ &
Sample Date #1/85 /g ]88 <k
Sample Box Number i 5 &
Probe Number o 5~ G

MOISTURE DETERMINATION AND SAMPLE RECOVERY - IMPINGERS

Impingers Cont, Number Mz 31 Miz 32 nNiZ 23
Description of Water tear ofurg ofeaer
Liquid Level Marked v v Vi
Final Volume (wt.), ml 60 25 2 5%
Initial Volume (wt.), ml Ao Do el
Net Volume (wt.), ml (g) bt 53 5%
Silica Gel Cont. Number ML 3) Mz 2% Hiz 33
Silica Gel % Spent g% 8s % 8 T
Final Weight, g 234.7 230 2.9
Initial Weight, g Hu. L G FEC.J
Net Weight, g -7 3L0 2.9
Total Moisture, g 8.7 Sto 38.9
SAMPLE RECOVERY -~ FILTER
Filter Cont. Number Miz_3i Mz 32 Mi2z 37
Particulate Description Light 5y Jig bt grva [ichf <reat
Filter Cont, Sealed S/ T Y
Probe Rihse Cont. Number Ml 3 Mz 31 Miz 33
Liquid Level Marked / v v

SAMPLE WEIGHT CALCULATION

Run # Conc., mg/l x Vol,, 1 -~ Blank, mg = Total mg Lead
1 3, 214 x 0.250 - <o.ojv = 0, 7935
2 2,7 x 0.250 - <@ o0lD = o, & 90
3 406 1 x 0.250 - <e.el? = 1. 0303
BLANK CALCULATIONS
Conc., mg/l x Volume, 1 = Total mg
<0. 05 X 0.100 = < afwﬁ‘g Filter Blank
x 0.100 = <0.¢co5 Filter Blank
<e. £50 X 0.100 = <o oo HNO, Blank
Lo, 057 <o ote Total Blank

LABORATORY CUSTODY

Date Received:

_9)q/s8
NA-

Received By: ﬂﬁ3ﬂﬁm’{¥f

Remarks:

Stored and Locked:
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Standard No.
Standard No.
Standard No.
Standard No.
Standard No.
Standard No.

N WO e

METHOD 12 ATOMIC ABSORPTION -DATA

.500
. 250

.050

LU I [ T | [on T (o B T ]

.000
.500
.000

MAIN GRID CASTER

RUNS 1 -6

CALIBRATION DATA

ng/l
ng/l
mg/l
mg/l
ng/l
mg/l

Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean

Mean

Analyzed by

Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration

Concentration

PRJ

SAMPLE CONCENTRATION DATA

Run No.
Run No.
Run No.
Run No.

Run No.

Lo LT W B - A VS B S I

Run No.
Run No.
Filter Blk. A
Filter Blk. B
0.10N HNO

1 Dup.

Absorbance = 0.031
Absorbance = 0.014
Absorbance = 0.002
Absorbance = 0.056
Absorbance = __0.141
Absorbance = 0.266
= 3.586 mg/1
= 4.068 mg/1
= 3.494 mg/l
= 3.214 ng/l
= 2.716 ng/l
= 4.161 ng/l
= 3.559 mg/l
= <0.050 ng/l
= <0.050 ng/l
= <0.050 Bg/l

Date September 16, 1988

Remarke Matrix checked with 1.000 mg/l spike

Spike recovery:

99.4%

EPA QC 386 used for calibration check: true

n
o

=250

obtained

0.264

Calibration recovery: 105.6%
Duplicate Precision Check: 0.76%
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METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET

Plant J/Clgism G)tx‘f'fofﬁ. Im«{h, F‘ Recovered By fﬁf--jzﬁ:
Sample Location_ fay (i7/d (aster Ohsl Recovery Date ‘?]z'@fa
Run Number ! v 3
Sample Date Y /gy 9/7/88 Y1/3%
Sample Box Number ] Z 3
Probe Number / Z )
Filter Number 77 76 75
MOISTURE RECOVERY
Impingers Cont. Number Wy 2§ Mz 29 Miz 30
Description of Water Clear efedr ¢fear
Liquid Level Marked v v v
Final Volume (wt.), ml 2 Sk Z53 25T
Initial Volume (wt.), ml At 2 P
Net Volume {(wt.), ml (g) 5E 57 5%
Silica Gel Cont. Number Mz LY Mmir 29 M2 3
Silica Gel Z Spent <% G0 9 Ge 9,
Final Weight, g 23/ 3 30, 3 ETN
Initial Weight, g ROl A0, 0 S0,
Net Weight, g 3.3 B 3l
Total Moisture, g g9. 3 8.3 5L,
PARTICULATE RECOVERY
Filter Cont. Number Miz 28 Mz 24 M2 3¢
Particulate Description [cht <Siey Light Srey _“z«shiégz#;
Filter Cont, Sealed v ! v V
Final Weight, mg 49/ 1 459, Jo #5030
Final Weight Audit, mg 31,13 _HEG L 18, 31
Initial Weight, mg #5494 453 32 48 95
Initial Weight Audit, mg #HE.5S 453,33 HE1L6S
Filter Catch, mg ol 2 ¢. .33 529
Probe Rinse Cont. Number Mi2- 2% Mi2 24 Miz 3o
Liquid Level Marked v v v
Final Weight, mg 05319 < /05 7¢h 2 /e 35/9, 3
Final Weight Audit, mg 05319, 7 o5 7¢id /63819 8
Initial Weight, mg 05 3iE, 3 JoS5 75T 3 3818 b
Initial Weight Audit, mg jos¥(.57 s 7579 Jt 3817
Less Acetone Blank, mg b o2 ro. * 6 2
Acetone Rinse Catch, mg 3.4 PN 46
Total Particulate, mg Foz fo.43 2,29
Acetone Blank Number A 'LABORATORY c&sj'gont
Final Weight, mg e v SE ] Received By: .
Final Weight Audit, mg SOl d 59 (. Date Received: 2/9/%%
Initial Weight, mg [66YSEY Stored & Locked: /
Initial Weight Audit, mg _ /e:43%9 Remarks: A/
Acetone Residue, ng 0.2
Acetone Volume, ml /50

Concentration, mg/mg
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METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET

Plant_ Jduen Cwfnb,  Towm FI Recovered By_pmj@@;/m,c

Sample Location_f (rid (uskr Shofi Recovery Date ‘7/5 ¢,

Run Number 4 s~

Sample Date a/7/5% 9/s /8% %/63
Sample Box Number i 5 ¢
Probe Number el s &
Filter Number T 73 £ >

MOISTURE RECOVERY

Impingers Cont. Number Mz 31 Mz 22 Mi2 33
Description of Water pfenr clear clear
Liquid Level Marked v N v
Final Volume (wt.), ml s - J53 258
Initial Volume {(wt.), ml e e 2o
Net Volume (wt.), ml (g) Lo X 5
Silica Gel Cont. Number Mi2 34 Mil 32 M2 3%
Silica Gel % Spent £ % €5 % £5 4%
Final Weight, g 6.7 2 310 93,9
Initial Weight, g Gt Jet ¢ e, e
Net Weight, g 2¢.7 A0 3¢9
Total Moisture, g %t gt.o 85 9

PARTICULATE RECOVERY

Filter Cont, Number Az 3 M2 32 M 33
Particulate Description Lichd srey i W _Lchterty
Filter Cont. Sealed Vv i v Al
Final Weight, mg A7 2 HELt3 4K, 2/
Final Weight Audit, mg Nes 27 HEL £l 458,27
Initial Weight, mg HEFes 47985 AEA 1]
Initial Weight Audit, mg HE726 475.54 4E D,
Filter Catch, mg iler L9 los”
Probe Rinse Cont. Number M2 2} mz 3z Mj2 33
Liquid Level Marked Ve v v
Final Weight, mg _Pew?7 [EY4 7.3 [te128.4
Final Weight Audit, mg G077 /o4 T12. 3 _ r0l28, 7
Initial Weight, mg P73 /4 7c4. 4 YR
Initial Weight Audit, mg The73 o rd 704, 3 [e0i2t
Less Acetone Blank, mg + O 2 L 2 +6, 2
Acetone Rinse Catch, mg #H.5 3./ 75
Total Particulate, mg {242 929 1355
Acetone Blank Number A LABORATORY CUSTODY
Final Weight, mg 10 45T 7 Received By: pﬁ]/
Final Weight Audit, mg /45T ¢ Date Received: Tz‘gfégg
Initial Weight, mg (06 4<¥. ¢ Stored & Lpcked:
Initial Weight Audit, mg _ /20 4$%.9 Remarks: /A

Acetone Residue, mg +0. 2

Acetone Volume, ml /30

Concentration, mg/mg
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APPENDIX C

PROCESS DATA

The average input for the Main Grid Caster during the six
sampling rung was 5700 pounde per hour. This data was
submitted by Johnson Controls, Inc. personnel.




T T T T

[
v’

STATEMENT OF PROCESS WELGHT

COMPANY NAME Johnson Controls, Inc., Globe Battery Division
ADDRESS P. O, Box 16068, Tampa, Fiorida 33687 -
SOURCE IDENTIFICATION ggg,g C?&zkc S Lyvmagss -g'mc_z:
SOURCE LOCATION 10215 North 30th Street, Tampa, Florida

DATE %4[23_’ SAMPLING TIME: _Z: 00 A/ T0:__ 2. 0D pPm

DATA ON OPERATING CYCLE TIME;
START OF OPERATION, TIME

END OF OPERATION, TIME

ELAPSED TIME

IDLE TIME DURING CYCLE

DESIGN PROCESS RATING:

PROCESS WEIGHT RATE (INPUT) AQQon PRODUCT (OUTPUT)EA@_%___

DATA_ON ACTUAL PROCESS RATE DURING OPERATION CYCLES

MATERIAL . RATE
MATERIAL ___ RATE
MATERIAL RATE
TOTAL PROCESS WEIGHT RATE;
. */
PRODUCT_(AST L&WD L1008 RATE__S 700 fa

I certify that the above statement is true to the best of my knowledge and

belief.

Signature /1/:// M

Title Mrasme SLlbre cnt6
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Paul R. Jenkins,

Jeff Francis

Jr.

APPENDIX D

TEST PARTICIPANTS

Vice-President
Environmental Testing, Inc.

Biologist
Environmental Testing, Inc.
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APPENDIX E
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THURSDAY, AUGUST 18, 1977
PART |

ENVIRONMENTAL
PROTECTION
AGENCY

STANDARDS OF
PERFORMANCE FOR NEW
STATIONARY SOURCES

Revision to Reference Method 1-8




RULES AND REGULATIONS

have peroxide impurities that will cause
erroncously high sulfuric acid mist meas-
urcments, s test 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 becalse a mixture of
jsopropy] alcohol and water will have a
volume less than the stim of the volumes
of its content,

5. A closer correspondence has been
made between similar parts of Methnds
aand 5.

MISCELLANENUS

Beveral commenters guestioned the
meaning of the term “‘subject 10 the 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 Gffices or
State, local, and regional governmental
officjals who have been delegated the re-
sponsibility of enforcing regulations un-
der 40 CFR 60. The=e officlals in consulta-
tlon with other staff members familiar
with technical aspects of source testing
will render decisinns regarding accept-
able alternate tert procedurers,

In arcordance wilh #c2tion 117 of the
Ary publicatton of these methods was
preceaed by consultation with appropri-
ate advisory committees, independent
experts, and Federal departments and
agencies,

{Seca, 111, 114 and 301(a} of the (Clean Alr
Act, sec. 4{s) of Pub L. No. 91-604, 84 Stat.
1683; sec. 4(a) of Pub. L. No. 91-804, B4 BStat.
1687; sec. 3 of Pub. L. No. PO-144, 81 Stat. 504
142 U.S.C. 1857c-8, 1857c-0, 1857g (&) | }

Nore —The Environmental Protectlion
Agency has determined thet this document
does not contain @ major proposal requiring
preparation of an Economlic impact Anaiysis
under Executive Orders 1182} and 11930 ana
OMB Ctrocular A-107.

Dated: Aurust 10, 1977.

DoucrLas M. COsTLE,
Administrator,

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

ATPEAMX A~ RLFERECE METHG N

The referenre methods in this sppendiz are refesred to
n § MR (Perflormanes Trestal and § &1 {Coniplsnea
Wit Srandards and Muintenanca Hequiremente, of a0
CFR art 60, Habparet & Uaneral Provstions) Hpeclhe
uses af these referencs yirthods are describad 10 tha
“tandarda of perforinanc contmced o the sihparia,
beginming with Kubpart §).

Within rach standard of periormance, & saclion titsd
“Teat Meothmls and Proceduren” |3 provided o (1)
identify e [esy miethody plirabla to the fartlity
serhject te fly <pwelive atandard sed (2 dentfy any
special tnsrrietnng oy enpeitiens (o be folivw sl when
ALDILILE B IRethind 1o the p tive farsitg. Huch in-
struchons (for sxample, salabhish sampiing muny, vol-
ninea, AF trmperalures are to ha used sithaor in Mirituun
to, ar avs yubsiitinee for procediures in a refarence meathind.
Rimiksrly, for sources sibject o eruimion monttonng
FAQUITETIENLE. Apacife INSITUCLOTA Dertsining Ln ANT 11w
of & raference method are proavided (n (he subpart oron
Appendin B3

FEDERAL REGISTER, VOL. 42, NO

1oelumon of methoda in this appendiz 12 not Intandad
& An andOraANANL OF (AAL O LRl ShjlesbLiLLY W
abucoss Lhat aiw DOL Mibjest o siandards ol
‘The matheds nra petantally deable Lo other
hewever, applteability shotlld he sontirmed hy oarelul
and lrnrnnﬂuu evatuation of the conditing prevalent
Al Sch SMhifees

The spproach followad In the formuintion of tha ref.
reree Loy Innives macicatimms ior snuipment,
procedures, and performanes. Iy oonespl, & periormanca
Apec I fiention ApPEoach would be preferabie in all metheds
Dechizse 1105 allnwa Lhe groatect flenitubily 0 the GAer,
Th el tes, hweser, BhinBpPToreh i impractcal 1I0 most
vases  heeaise  perforinetiea  apeelfieat ions cannot e
rilgnitied, Mot ol tha methods deseribed  herein,
therelore involve specile sppment speeifications and
praredisres, and only & hew methods o tos appendic rely
Ch PRI Rner vlterin

Mintor cfimnees o Lhe reforenes methads should not
necesanrile piteet The vablidity of the resybls and it is
reroginzed  thnl ntternative gnd equivaient methads
rxi L, Heelun b x proviches athornily for ths Administra.
Inr ta =pemify ar approve (1) equivalent methods, (2)
nlternative methods, and (3} minor changea in the
methodology of the tefsrence methnds. It should ba
clerty understond that unlass otherwise identified il
urch methods and changes must hava prior approval of
the Adminiatrabor. A nawner employing anch methodsor
devintluns rom Lhe refefence mathods without ahteming
price approval doera so st the riak of subsaquent disap-
proval and teiesting with apnproved meathods,

Within the rafsrancs methods, eertatn sfl¥ific eqnl
mient of proceditras. are recognited as being scceptabls
or potentially sceaptahin and are specifically 1dantified
in the methods. The Hems Identifind as sccrntable op-
tinns mAy be ussd without approva!l but must be irtenti-
tiad in the tewt report. The potentislly spprovable op-
tons are cited sa ‘fubjeet Lo the approvel of the
Administratar’’ of as “or aquivalsnt.” Fich potentlelly
apprnvabile fechrinuat of altarnelives may baused at the
diseretion of the ownat without prior approval. lowever,
detaudied deceriphianae far applying theas potantislly
Aprevabie Lechrnes or aitetmalives are noi provided
e the relerones e heeds, Also, the potenilaily spproe-
whir oplinn~ nfe nol neceanarily scosplabls (n all appHics-
unns  Therelore, an owner eleating Lo uss such po-
1anually approvable techniques or aliernstivas jy re-
sponsibla for: (i) sssuring that the tschniquas or
silamecives are im fact applieabls and are prorarly
araculed; (2) inelnding » description of the
alrrnaLive mathod In the Lest report (the writien
mathad mnst be rlwar and most be eapable of being par-
formed withiout sddilional instruetion, snd Ltha degras
of dawnii shanld be simiiar Lo the detail contained in the
rolaranca methods); snd (3) providing any rationals or
supporling dals neacasary to ashow the validity of the
ailernative in the particalar spplication. Fallurs o
mmet thesn reqrurements can resalt in the Adminis-
tralor's disapproval of Lhe slternative.

AMetnen 1 TPk A% VELOATY Tiasin o4 rum
STATIONARY SOUNMCES

Vobr acpde and A pplieabifiy

1.1 Princlpla. To aid in the representative nirasurs-
meit of pollutant enusuons andsor total volnmetneYow
mie {rorn s stallonary souros, & Measursinent site whers
thie effucnt mtream 18 Howing in & knowi dienchion i
seleeted, mnd the cross-secition of the stack it divided intn
A numbwmr of aqusl areps. A traverse porst 18 then located
willins ssch of Lhase equal Areas.

12 Appleabliity. This method is applicable to flow-
LN RX AyeArns In ducts, stacks, snd Aliea, The method
cannot e used when! (1) flow 19 cvelonic or awirling (ane
Section 2.4), (2) & stark i3 smaller than about 0.4} metsr
{12 in.) In diameter, or 00710 m! (114 m " in croas-ser-
tional kran. Or {3) the measuramrnt site in less Lhan (wa
slack or durt diametsrr downstream or less than n half
diametsr upstream from s flaw disturbanee.

The requurtments of this method muat he considered
hefora rorstraction of & new facility fron which amissions
will be :neasured; ailurs to do so may requirs subsequent
alwrationa tn the mtack or devistion from the standard
prooedura, {asms involving varnants ars subject 1o ap-
proval hv the Admimerrainr, U S Enoirenmental
Proteetion Spenc,

1
2. Procedirs

21 Rudaction ol Measuremienl Site, Satiphing or
vabw ity magsurerient 18 performed at a8 sita loestad st
Irmat eighi stack or durt diamelsrs downstream and Lwo
diametary oparoam from any flow disturhsoce such as
s hendd, PEpsann, oF soutTaclion in the stack, orf from a
¥mibbe fiams, [ eneanary, an allernalive location may
be seisctad, 8t & poution AL least 1wo rtack or duet di-
aineters downst feam and s half diwnreter upstream
any finw dimtirbanne. For s rectangular cross ssciion,
an sniivalent dismeter {1),) shall be calculated trom the
followwng equalion, to determine the upeirearm snd
dow relream disiances:

_2LW

3 :
Doy lw
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MINIMUM NUMBER OF TRAVERSE POINTS

RULES AND REGULATIONS

i -«
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE {DISTANCE A)

0.5 _ 1.0 15

-~
(-]

(2]
(-4

S

-t
<

2.0

2.5

| T | T l

* FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)

| 1 1 | ]

)

¥
A

DISTURBANCE
MEASUREMENT
- =—  SITE

kolsruaéANCE

l

l

2 3 4

5 6 7

'k
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

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

where [o=length and W =width.

2.2 Datermining tha Number of Traverse Palnta,

2.2.1 Particulate Traverses. Whan Lhs eight- and
two-diameler criterion ean be met, the minimun number
of traversa points shall be: (1) Lwelva, [or circular or
recinnEnlar stacks with diamsiers (or equivaient -
Amiaters) greatar than AL meter (34 in.); (D) eight, for
circular stacks with dintneters between 0.8 and {141
mrter (12-24 10k (3 mne, for recianguiar stacks with
romvalent diameters hetwean G and (LAY meter (12-24
no. .

Whrt Lhe sight- and twaalinmeter criterlnn eannnl he
niet, The minimum nuniber of (CRFerse panie jv deter-
nuned from Figure 1-1, Hefora refeering (o tha ligure,
however, detrrisuns the distapcss from Lhe chosen maas-
ureenent <iie W the nearnsy upstrsam sdd downstrsam
disturbaness, nad divido each distAnes hy 1hs slack
dinmeter or sqinvatent dinmetsr, 1o delarmine Lhe
distance in 1rems ol the nonber of duct dismeiers. Then,
deterinins from Figure 1-1 the minimum numbar ol
VIATArse points that corresponds: (L) o tha number of
duet disinetsrs upatream: and (2) to the number ol
dismelors downsiream. Seingt the higher of the two
minmum pumbers of traverss points, of & greater ralus,
8o Lhat for circulnr stacks the numbar a s muitiple nf 4,
and “or recisngular aacks, the numher is one of thiosa
ghown in Tabie 1-1.

Tart e [-1. Cram-seelinanl bounot e reetanglar abetid

Aa-

trr

oy -
Numilar of trarerse Ppafa. oud
i)
13
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RULES AND REGULATIONS o a7

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

n -

0.5 e 15 - - 20 - - 2.4
50 [ I - l T [ |

' N L Ti—;msrunamce
A )

T

[MEASUREMENT
A

8
|

=

\osswnsknce

o

MINIMUM NUMBER OF TRAVERSE POINTS
3

-

0 i | | | ] ] I
2 3 4 5 6 7 8 9 10

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE R}

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

- 2.2.2 Velocity (Non-Particulsts) Traverses. When )
velocity or volumetric flow rats 1s (o be determined (but
not perliculsle malter), the sama procediire as that for
prticuiate traversea (Heotion 2.2.1) 1s followed, sxOBDE
that Figurs 1-? may be used instead of Figure 1-1.

" 2.3 - Cross-Bectional Layatit and Locotion of ‘Traverse
oIms.

2.3.1 Cirenlar Stacks. Locate the traverse points on
twa perpendicilar diameters sdcording to Tahls 1-2 and
tha exampls shown tn Figurs 1-3. Any equation (for
expinples, see Citations 2 and 3 io tha Ribliography) that
pived the same values &3 Lhose in Tabls 1-2 may ba u
in diru of Table 1-2.

For particulate traversea, one of the diameters must be
inuplane containing Lhe greatest cxpeeted concentration
vartation, ~.g., after benda, one diameter aliall be in tha
plase of liw bend. This recquirement hecomes lass erilical
u8 Lhir distance from the disturhance increasca; therefore,
athier diameter locationa may be used, subject to uppmval
of the Administrator.

1 addition, fur suacks having dismeters greater than
0.61 m (24 in.) no traverso points ahall be located within
2 centilnelars (10U n,) of Lhe stack wally; and for stack
diaineters erpaal tn or beaa than 0.61 m (24in.), no traverse
pointashall be loented wilhin 1.3¢em (0.501n.) of the siack
walls, To meet’ theso criteris, claorve the procedures
given below,

2.3.1.1 #Htacka With Diumetors Qrester ‘Than 081 m
(24 1n.). When any of ihe traverse points as located in
Heetion 2.3.1 fall within 2.5 ¢m (1,00 in.) of the stack walls,
relocate them away fram the afack walls to: (1) a distance
aof 2.5 em (1.00In.}; ar (2) a listanes equal to the nottls
inside diameaier, whichever is \argsr, These relocated
traverae pointd (on rach end of a diameter) shall e the
Padjuated”” ITaverse pointa,

Whrpevef two Slicecs8ive Lratorte pirints are oorobined
ta farm A ungle sdjusted traverse point, tresat the ad-
Justed paint as Lwo separste traverse potnfs. both in the
saonpling wr velneity measurcient) progedire, snd in
recarding 1he data.,
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TRAVERSE
POINT

DISTANCE,
X of dismater.
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Lkttt
E Y T TP Y

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' ! Humber of traverse points on 2 diameter )
diameter | 2 4 6 8 TR ERERERE
1 14.6| 6.7) a.8| 3.2| 2.6( 2.1 ) v.8f 1.6 1.4] 1.3 Y} I
2 g5.4| 25.0114.6]|10.5| 8.2] 6.7 5.72| 4.9| 4.4] 2.9} 3.5} 3.2
1 7.0 29.6/|19.4} a6 N8| 9.9] 8.5] 7.5] 6.7 6.0] 5.5
4 93.3 | 70,4 32.3)22.6|12.7 |1a.6 | 12,50 10.9) 9.7} B.7] 7.9
5 g5.41 67.7 | 34.2| 25.0 | 20.1 [ 16.91 14.6] 12.9 | 11.6 |10.5
3 95.6 | 80.6 | 65.8| 35.6 |26.9 |22 0}18a.8]16.5 ] 14.6 [13.2
7 : “ |o9.5|77.a]64.4|36.6|28.3|23.6] 20.418.0]16.1
8 96.8|85.4] 75.0{63.4[37.5{29.6f25.0]|21.8|19.4
9 g1.8}82.3(73.1)62.6]30.2|30.6]|26.2123.0
10 97.4|8e.2t7s.9in.7]era| 388 .5 ]27.2
n 93.3|85.4175.0) 70.4[ &1.239.3 |32.3
12| 97.9 {90.1 |31 | 76.4 [ 69.4 | 60.7 [329.8
13 94.3187.5(81.2| 75.0 | 68.5 | 60.2
14 98,291,561 85.4} 79.673.8 |62.7
15 ' 95y a9l sas|mz(rn2a-
16 98.4}192.5|87.1|82.0[77.0
17 65.61 90.3 | 85.4 | BO.6
18 98.6 93.3 [85.4 [81.9
19 96.1)91.1 |es.8
20; 539.7194 6 |89.5
21 96,5 [97.1
22 98.4 | 94.5
b ' 96.8
24 94,9

23.1.2 Rtacks With Diamecters Equal to ot Lass Than
OA tn (2410 ) Follow the procednrs th Saclinn 2311,
noting only that sny “sdjnatsd™ polnls shorid be
relocaied sway frnm Lhe stes K walls 1o 1)) & distrnes of
13 em 040 1n 1, o (2} & distance aqual to Lhe anzils
inaide diamater, whichserr it lnrger

227 Haelangninr Siacks Titermina the tintnbar
of Lravarss prniite &8 sxplatied In Bectiony 21 and 22 0t
this method Fram Tahls 1-1, dstarmiins the grid eon-
figrstlon  Divide the 4tack crow-asction Into sy many
ogiial Frotangulnr slemental aroas as Lraverss pointy,

and then kacate & (raverse point st the centrold of each
ssisl mrea According o Lthe exaenple in Flgure 1-4

The atuntion of LFaverss pointa belng oo cluse 1o the
slack walls 10 10l expuee Lo Az wilh rectaagiiar
stacks I tiua prohin sheald sver ariss, the Adeninia-
ratar mual be contacied for easoluton of Lhe matter.

o4 Senileation of Ahsetca nf Cpelonie Flow In most
alstiouary wuress, the dirsetinon of stk gas How i3
rentinlly  parabiel o the siack walls  However,
eycinote low may axist (1 ahee sieh devsera ascvelonee
and inertial denuslers foilywing veuturi scrubbers, or

1) in sacks having tangentls! Intets or other durt ron-
Bynmtors which tad W0 lnducs n.'wtrlipt;_ tn thess

h e [ 11
be detarminad. The inllowing

1 the p or
the sampling location must
plabla

tachnigued are acce| for thiy detarmination.
] '{ i
(-3 : (] | -] | -]
1 | 1
F—— T~~~ =7
o : e ! o ! o
| i |
e e — [
1 ! |
e o | o L
1 i '
1 1 |

Figure 1 4, Example showing reciangular stack cross
rection divided into 12 equal areas, with a traverse
posnt at centroid ol cach area,

Level and sera Lhe manohietar, Conmeel A 'I‘;pn q
L e 10 e nanpmetar, Position the 1 vps 5 piot
(ube &t each Lraverss point, ' siecasim, o LIAL the
planes of the Gaes openings of L pitol 1 Ds afe prrpendic-
utr 10 bhe Sask exisrenintnl plane: when the Type 8
piLot tigha i 10 Chis positan, 1y is at *'0% refarenes,” Noia
tha diffcrential prasmirs (Ap) reading Bl each (rRecr:a
punt. 1f 8 null (zern) pilot tending is nbiainag ac 0°
salarcncs AL L FITEN LFAYGTSE foant, AR acceptihile dow
corditim saiats st that pouni. H1he pitet reading is oot
erro at 0 refaraniers, TOlaie Lo piton 1UDS (D 10 +'0% yaw
angle), unsil s nudl eesrl o isabitalaned. Carefiily dersrming
and reenrrdl the valum ol 1he rofstinn angle (al te 1ha
neateal degred, ANAE Loe it teetimegue lias bren spphed
i ench LPavrss (rant, cutenlaie (he averags nf the sl
Inte eaties of o, ssiien o Fuhies of 0 1o thnw points lor
wihich nocniabnn was pegquieed, wind tneluda theds oy the
averyll averines, 10 Lha average vaiie nf o (9 greater than
10°, 1he overal) Hoiw conditdonin the sisek B URaccomuslhile
and aliernnlive methodology, suldiet o Lhe approvel of
the vl crator, must Be usad 1o perform aorurala
satinlde ahd viloeily Traverss,

3. fivlipraphy

1. Datermining Dus! Cancantentinn in & Gins Siteam,
ASME, P'erfarniancs Test Cotde No.o 25, New York,
17, :

2 [evorktn, Huward, st sl Adr Pollution Boures
Tecning Manial, Air Polluiwn Control Dhistrint, Laa
Angeles, UA, Novambar (v

B Methwda ke Latermination of Velocity, Valums,
Tmst and Myse UCnntent ol dasas, Western 'recipnianinn
Inwiwn of Joy Manufscturing Co. Los Angreias, A,
Bulterin WI* S0 1968,

4 Siandard Mathod for Sampling Suack< for Iartiriisie
Martar. In: 1971 Bonk of ASTA Siandards 1"art 24,
ASTA Deslenatlon D-2028-71. I'hiladolplia, e, 1971

S Hansen, H, A, etsl, Particulaws danipling >1misgies
for Large PPower Flaniy Including Konunifarm Flow,
T'SEPA, ODRLY, ESRL. Hesearch Trinngle Park, NG,
F. P A -00/2-78- 1711 June F47R,

6, Futropy Enstronmentalists, Ine. Datarminsiinn of
the Optimum Number of Sampling Polnis: An Analysie
of Methed | Uriteria, Environmenm) F'rotaciinn Agency.
He-sarch Triangle 'ark, N.C, EFA Contract No, 8-01=-
3172 Task 7. .

METAND 2—DETRERMINATIAN.OF 2rary Oun VErDTTY
aNB A OLUMETRIC FLow RATZE {TYPE S Piror Tuery

1. ringiple and Applicability

1.1 Prineciple. The averoge gas velieity in w stk (o
Aefermied from tie gas Jdensity and frone messtiretmeny
G Lhe average Lelieal s Nepd anl Ay e 5 i wannssehiecha
Of Feversc Iy okl antae

I Apvleslany Tl noavhesd e apgdaealde for
e eizenl ol the gy erppe velneary of 4 fasccreon gl
Tor cpuaannt fuing s Giow
! procedure Loen Applicalde pE meRsuremeng ¢ty
b fand 1o eel e erilenia of Mothad | Seetion 21,

the coetturl et e gl for direc) easnremet
A wont SWITHNR ik -Treams, ~action 2.4 of Meihod
bostinws law ool lerine cvelooe A swirhne hew enng-
s, When unacceplabile conditvne carsl, allerinye
\mmw!nrl-x, stibject 1o the npoeovat of the A-dimiesiratar,
LR Fovironmentnl Urotiehion Agency, miust v »m-
phived tn mnake weevirate tow rate determinalnng
expmples nf aurh sllerprtive prowvedire- Are: 01w ansanll
straighlanng vAnes, 2 in ealenlate the tolal eoliithieire
New rate stoichnnnettieslby, or G0 0 move 1o another
oiCASurenent site sl whuch the fow 14 Beceptahls,

2. Apyaraiug

Recifications for the apparsiis aee piven helnw Anyp
other Appuiraias that has Been demonstrated tsubjecr ta
appraval of the Adauniarninr) 1o Le capable of meeling
ihe spectlicalions will be cotsidered acceptatie.
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man X
-% the face of the tubs  pyad in combination with other sonros-sam OmMPOn- o \a nuihrarion Setup llmmsplhtlnhhh
] tube be permansntly

- biy pr

melimes bassline value of the marked A, and the olher, 5. Calibration shall be dooe in
Pt AfToot i :mm s flow system having the hllowing essentis)l design
Iratures:

! Dt ~ TYPESMTOT TUSE

I 1> 1.00 cm (3/4 in) FOR Dy = 1.3 cm (1/2 in.)

SAMPLING NOZZLE

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

SAMPLING STATIC PRESSURE
NOZZLE OPENING PLANE

Seenpmni & eape————

WAPACY PRESSURE

NN VA

MTOT TURE

NOZZLE ENYRY
PLANE \

B SIDE VIEW: TO PREVEMT PITOT TUBE
FROM INTERFERING WITH GAS FLOW
STYREAMLINES APPRDACHING THE
NOZZLE, THE IMPACT PRESSURE
OPENING PLANE OF THE PITOY TUBE
SHALL BE EVEN WITH OR ABOVE THE i
NOZZLE ENTRY PLANE. ' .

F'igure 2-6. Proper pitot tube - sampling nozzle configuration to pretent
aerodynamic interference; buttonhook - type nozzle; centers of nozzle
and pitot opening aligned; D¢ between 0.48 and 0.95 cm {3/16 and
3/8in.). :
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Jinl

THERMOCOUMLE

2>
(2 is)

—r

THERMOCOUPLE
—tne. 41;(
6 Dy TYPES PITOT TURE _

TYPES PFITOT TI.II_E

|

Figure 27 Proper thermocouple placement to prevent interference;

D¢ between

0.48 and 0.95 ¢m {3/16 and 3/B in.).

2

TYPESPITOT TUBE

A

ki I
SAMPLE PROBE
t |

—-t— ¥ 37.62em(3in) ———tm

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 stream muat bs confinad to o
duct of definils crosi-sectional ares, sither circular or
ractangular, For eircular croms-sections, ths minumurmn
duct diameter shall ba 30.5 em (12 In.); for raclan
crom-sections, the widtb (shorter side) aball be st
254 ¢m (10 in. ).

4.1.2.2 'The crass-sactional area of the calibration duct
must ba constant over & distance of 10 or mora duct
diamaters. For a rectangular cross-sectlon, use an squive
lent diametar, ealculated from the loilowing equation,
tndetrrmine the munber of duct dinmelers:

2LW
D,
L+ W)
Ignation 21
where! .
Jye FEauivalent dinhielag
L= longlh
WaWidth

To en<urs Lthe presanes of xtable, fully develhed Now
paliernd &l the relibraLion site, ur “'last aechion,” the
site Lt be [ocsted st least pght dirimerrrs downstream
and 1wo dismelrrs upsireary ftum Lhe pesrast daatarg
sures, -

Nore.—The right- and iwo-diameter criteria are not
ahzoiute; slher tast section incafions mMay be usad (vol»
jeet te approval of tha Adminsiraior), providad thatthe
flow al Lhe test site 15 slable and demonstrably parallel
to the duct sxis.

4.1.2.9 Ths finw sy<iam ahall have the capacity (o
prnciate g (asteecjion velocily around UIS mmin (3000

ft/min). This velocity nust Le ennstant with uine Lo
nies steady flow during ealibration. Note that
ﬁ!, B pitot urbe costficienta ubtsined by tingle-velooity
uh’f:‘ntﬂm at 415 m/min (3,000 f1/fmun) will generally be
walid to within 33 percent for the messurement of
valociLies above dubd m/min {1,000 ft/miu) sod 1o withio
=+6 to 8 percent lor the measurement of velocilles ben
twean 180 and 305 m/min (600 snd 1,000 ft/min). { &
more praciss correlation between C, snd velocity {s
desirad, the flow system shull have the capactly o
generats at isast four distinet, me-lnvariant test-srction
velocitian covenng Lha velocity range from 180 o 1,525
mfmin (800 Lo 3,000 f/min), snd calthration data shsil
he taken Bt reguler velority intarvals over Lhis rasgs
(s4a C1Latinng 9 and 14 in Baction 6 for datallv).
4.1.24 Two eniry ports, one sach for the standard

* and Typs 8 pitot tubes, shall be cut in the tast section;

the standard Ditwt entry port shall bs jocsied slightly
downstrearm of the Typs S port, so that the standard
and Typo H ampact openings will lix in the same croes-
swretlonal plans during cslhibmtion. To facililate slign-
ment of the pitst 1tabes dunng calihration. it s advisable
vhat the test siction ba eonsirucied of plesglas of some
other trunsparsnt materisl

4.1.3 ¢ahibration 'rocedurs, Note thal this procedurs
13 » genarnl nna end must not b psed without first
refernng 1o the tpecial conviderabions prissnted n Sec-
uon 4.1.4. Note wlwn that thid procedire ajplisa only Lo
singls-velocity eahibration, ‘T'e abisin calibrution data
for the A and B <pdad of the Type & pitot Lubs, procsed
as follows:

4.1.3.1 Makes mure that the manomster |3 properly
filled and that Lhe o1] ix fres from contaminstion and 18 of
ithe pronet density. Inspeet and leak~hee b all pitot lines;
repaic or repdece f e sAry,

4,132 Lavel and rero the manoimetsr, Turn on the
o and nllow the ow Lo stabllize. Beal Lthe Type Senly

port.

4.L.3.3 Epmrs that the manometar is level and cerosd.
Position the standurd pitot tube at the ealibratlon point
(determined sa outllined in Betion 4.1.5.1), and align ths
tube so that Its tip ia pointed dicectiy into the Now. Par-
tioular eara should be taken 10 aligrung the tube to avoid
yaw and pitch anglsa. Make sure Lhat Lths entry poit
surrounduig the tube in nroperly sealed.

4.1.3.4 Read Apus ind record its value in & dets tahls
similar 1o the one shown in Fygura 2-0. Remove the
atandard ot tube trom the duci and disconnact il froto
the manometer. Heal the standard entry port,

4.1.3.5 Conneet the Type 8 pilot tubs 10 the mano-
star. Upen the Typs Y entry port. Chack the manom-
eter leveland tero. Insert and ahgn the Type 9 pitot tube
80 that its A side IMpacl opentng 12 a1 Lhe asma point ay
was Lhe plandard pliot tube and 18 powated dirsctly into
the e, Maks sure Lhat tiie eully posL surronding the
tube Is pm&arl sealied,

4135 Ap, and enter 18 value in the Asta Wbie.
Removes the Type H pitot 1ubs irom Lhe ducl and dis-
conneact it from tha manometer.

4.1..1.7 Hepeat steps4.1.3.3 through 4.1.3.8 ahovs until
thres juir« of Apreadings havs been oblained,

1.1.3.8  Repeat stapa 4,1.3.3 through 4.1.3.7 above for
tha I side ol 1the Type 3 piwot tube,

4.1.3.9 PYerform caleulsuous, as deseribed In Seelicn
4.1.4 halow,

4.1.4  Cualeolations.

4.1.4.1 For sach of the xia E:irs of ap readings (l.e.,
three from side A and three rom mide H) obtained in
Fectinn 4.1.3 ahove, oaleulate the value of the Type 8
pritot tuba costlicient as foliow s
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A1766 RULES AND REGULATIONS
PIYOT TUSE IDENTIFICATION NUMBER: DATE:
CALIBRATED BY: .

“A"” SIDE CALIBRATION
" Apad Ap)
emMi0 | emHab DEVIAYION
1
2
3 .
€, (SIDE A)
“8" SIDE CALIBRATION
Apad By .
em H20 em H20 DEVIATION
RUNND. {in. H20} {in. H20) Cols) Cpis) - CplB)
: -
2
3
Cp ISIDE B)
3 _
E {cplih-Cylaonm|
AVERAGE DEVIATION = o (AOR &) = ~e-~ MUST BE <001

| B (SIDE A)~E, {SIDE B) |-—MUST BE <0.01

Figure 2-9. Pitot tube calibration data,

A sceording o the criteris of Ssctions 2.7.1 ts
Coter=Cotnay 4] 2P 244 2.7.5 of thia method.
o vl P APuea=Valocily head 4 by the standard pitot

m
A t}’.?:ai”'ﬂﬂ o H& by the Type 8 pitot
A y mean
tube, ¢m HyO (In. H40) ’

4141 Calrulsts C, (side A), the mean A-sids coefl-
ficlent, and &, {side B), the mean B-side eosMirient:
acuhu the diflerence belwesn these iwo avernge

ues,

Equation 2-2

where: .
Cy(sy=Typs B pilot tube cosMcient
Ca(nd) =Btandard pitot tube eosfMicient; use 0.99 4! the
cosfirient launlknown and the tube I3 dealgned

4.1.43 Calculsts the davistion of sach of the thres A-
side valies of Cya) from €, (zide A ), and the deviation of
sach Baide value of Cy¢s) from C, (xide B). Use the kol
lowing aquation:

Deviation == Cyray— Cp( A or B)
IEquation 2-3

4.1.4.4 Calrulnie «, tha average davistion from the
mean, for both the A and U sides of Lha pitol lube. Use
ihe lollowing erntivn:

3 -
%: {Cpa— Co{ A or 13)]
3

of~ide Awr By =

LEquation 2-4
4145 Usethe Tyyee B pitol tuba only if the valung of
w {(sidn A} and = (sids 1) ars less Lhan or equal to 0.0
pnd i the mbachils value of the difference Letween €y
{AY 8nA T2, (B} 15 0.01 or Leas,
4.1.5 Speeisl conaiderations.
4.1.5,1 FReleetion of ealibration point.
4.1.5,1.1 When an (solated Type 8 pitot (ulw ix calf-
braind, sslect s calibration point at or wear the conter of
tiia duet, and follow Lhe procedures ontlined in Bections
1.1.1 and 4.1.4 alove. The 'I‘_\ln 8 pitot corllicionta so
nblsined, i.n., Ly (sido A) and Oy (tide D). will be valid,
£o long a8 sither: {1) the isolated pliot tube is used; or
(2) the pilat Lube is used with other componenis (nozle,
therinacoupls, samnla probw) In an artangernent that iy
fres Irum sarocbynuimic interfurence «Mects (sco Figires
2-8 Lthrough 2-8),
4.1.51.2 For Typs £ pltot tube.thrrmocounls enm-
binations {without sampla prohe), select s calibration
puint st or near the canter of the doetl, and follow the
,l-:rocedum outlined in Bections 4.1.3 and 4.1.4 shove.
he oneflicients 80 ohtained will he valid so long as the
pitol tube-tharmocouple combinalion Is uaed by itsell
or with othercomponsutain an interfersnce-frec afranges
mend (Figures 2-8 and 2-8),
4.1.51.3 For assemblirs with sampla probes, the
ealibration point sholild ba located st of near the conter
of Lha duel; however, insertion of & probe sheath into 8
small duet may calise signi ! cross-seciional arcs
binckage mnit yisld incorrect coeMcient valites (Citation 9
in dectinn 8), Therefors, to minimics the hinckage efect,
the catibration point may he & few inchas off-center If
necrasary. Tha actual blockage alfret will by n ligiliin
when the theoretical hlockage, as determined by »
rrojpcu-dm model of the probe shesth, is 2 pereent or
ra30f the duct crosasectional area (or assem blies without
extarnal ahealhs (Figurs 2-10a), and 3 pereent of Jess for
asscmblies with sxiernal shenths (Figurs 2-1b),
4.1.5.3 For thoss probe assemblies in which pitet
tbe-nosels inteticrence is o factor (i.e., thoss in whirh
the pitot-nozzel deparation distancs falls to meet the
spocification illustrated in Flgure 2-0a), the value of
'»is) doponds upon the amount of free.spsits between
s tubs and noyels, and therefors is a funotion of notsle
Siza. In thase -inustances, separats calibrations shall be
with sach of ths commonly used nossle rises
2 place. Nots that the singls-welocity calibration tech-
ninqua (s scoeptabls for this purposs, sven thotgh tha
Inrger r:ozeia’sized (>0.633 ¢m or 45 In.) afe not ordinarily
used for tsokinetic sampling st velocities around 018
m/min (3,000 ft/min), which (a the calibration velocity;
note also that (1 13 0l neceasary o draw an isokinestie
sample during calibratlon {ssee Citation 14 in Bectlon §).
4.1.5.3 For a probe assambly conatructed sich that
11 pltat cube in always used in tite same orivntation, only
ona side of the pitot tubs necd be calibrate! (the aide
which will tace the flow), The pitot tizhs musl still meet
1he alignment specifications of Figure 2-2or 2-3, howosver,
and must have an average deviation (#) value of 0.01 or
less (see Scetion 4.1.4.40,
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Figure 2-10. Projected-area models for typical pitot tube assemblies.

4 Fleld Uns and Recalibration.
4.1.6.1 Fiald Use.
41611 When s Type 8 pHot tuba (Isolated tuhs or
aasembly}ia ussd in the fiald, the sppropriate coafficient
walus {whether azsignied or obtainad by calibratinn } shall
be used to perform velocity caiculations. Feor ralibrated
Typs B pitot tnbes, the A side casflicient shatl be used
whan the A side of the tuba faces the Mow, and the B side
coafficiant shall be used when the B side faces the flow;
alternatively, the arithmetic average of the A and B sids
eosfMeiant valuss may ba used, imeapective of which sida
facea Lthe flow,

4.1.8.1.2 When & probe assembly is nped to sample &
small duct {12 1o 3 In. in dinmclar}, the probs shoeath
ometimes blocks s significant part of the duet cross-
saction, causing & reduction in the cflective value of
Thtor. Conslt Citation 9 in Bactjon & for details. Con-
wentional pitot-sampling proba sassmhliss srs not
reommendasd for usa in durts having inside dismeters
smiallar than 12 incheas (Citation 16 in Hection 6).

4.1.6.2 Heealibration,

4.1.8.2.t Isolated Pitot Tathes, After aach ficld e the
pltot tihs shall be carelully reexamined in top, sids, and
and views. if Lthe pitol facs openings are sHilh aligned
within tha specificatlonx ilinstrated in Figure 2 2 or 2-3,
it can be assumed that the haseline corfficient of the pitnt
tube has not changed, If, hawever, the tule has
damaged to the extent that it no fonger meela the spaei -
eations of Figure 2-2 ar 2-3, the damage shult sithar he
tepaired In revtore proper alignmert of the face aprhings
or the tube shatl he discarded.

4.1.6.2.2 Pitot Tuhe AssemUillea, After rach feld use,
chreck the face npening allgnment of the pitnt tube. a8
in Beetlon 4.1.8.2.1; alan, reineasurs tha inlereomponent
apaciiigs of the arsembly. If the intercompaent apacinges
have not chanred and the facs apening allenment ia
secaptable, it can he assumed that the corfMicirnt of the
assernhly has not changed. If the face opening alignment
in no longer within the specifications of Figures 2-2 or
2-1, #ither repair the rdamage or replace the it tube
tealibrating the new asvembly, if neecesary). 1f Lthe inter-
eompanent spanings hava changed, restoro the gripinal
apacings or recalibrate tha sasembly,

4.2 Ptandard pitat toba (if applicahls). 1f s rtandard

ilot tube in usad for Lhe ¥alocity traverss, tha tube shal]

o eonatructsd according to the criteris of Baction 2.7 and
shall be smsigned ¢ haseline cosfMeiont velua of 0.9, 1!
the mandard pitot tube in used s part of ab assembly,

the tubs shali be in an Ioterference-iree srrangement
ukject to the approval of the Administrator).

4.3 Tempersturs Gauges. After each feld ume, call-
brate dial thermemeters, liguid-filled buib thermom-
wtars, thermocouple-potentiometer systems, and other
gauges at 8 tamperature within 10 pereent of the averags
ahsolute stack temperaturs. For tem tures up to
405° C (701° ¥), use an ABTM mercury-in-glass referenca
thermometer, or squivaient, as o reference: altarnatively,
sither a reference thermocouple and potentiometer
{ealibrated by NBE) or Lhermometric fized poinis, o.g.,
o8 bath and bolling water (corrected for barometrio

ressura) may be used. For tamperaturas above 408* C
(701* F), use an N H-calibrated refsronce thermocouple-
potentiomater aystem of an sliernate referenca, subject
to the approvaj of the Administrator.

I, during calihratinon, the sbsclute temperatirns mess-
ured with the ganuge being calihrated and the referenrs
gaitge agTea within 1.5 percent, Lhe tempersture dats
takan in tha fisld shall ha ronmdersd valid. Otharwiss
the pollutant smisnon tast shall either bs considered
Inwalld or adjustments (if appropriate) of the test resiita
shatl ba mada, sub)ect to the approval of the Administra-

r.
44 Barometar. Calibrate the harometer used against
& marceury baroiueter.

5. Caleulatinne

Cal out ealeulations, retsining st least ons sxtea
Arcimal figiirs hayond that of the acquired dats. Round
off Apnres after final calrulation.,

5.1 Nomenclaturs.

A= Cross-snctionsl area of stack, m? (1),
B e Watar vapor in the gaa strearn (fram Method 5 or
Heference Msthod 4), proportion by volume.
€, = Pitot tube cosfliclent, dinensionless.
N ,=Flot tube constant,

m {{glg-mele)(mm Hg) i
34.97 e (¢*K){mm I1;0)

for the melriv ry=tem and

ft [ (IbAb-mole)(in. 1Tx)T
8540 o LTI (. 14,07

for the English syatem.

- oluuiyn.r welght of stack K“ dry bnsis (see

A s e e wot b, el

oo Mo ar We as, -
mole (lhflb-mohg. s s

oMy(1—Be)+18.0 By, Equation 2-3

DPyar= Barometric pressire st messureinent sits, mm
]'lg (in. Hg).
P,=H|ack siatic prassurs, mm Hy (In. Hy).
= Absolute stack gas premsurs, mm Hg (in. Hy):

= Pourt P, . Equetion 3-8
I’.mthﬁn)dnrd sbaolute pressure, 700 mm Hy (29.02
in. He

Qua= Dry volumetrio stack gas flow rate corrected (o
standard conditions, dumpr {dsct/hr).
t,= Biack tsmpetaturs, *C (*P).
Te= Absolute stack tomperaturs, *K (*R).

=273+, for metris Equation 2-7
= 48041, for English Equation %14

Tg= Alandard sbaoluts temperature, 203 °K (323* R)
v, Averngs stack gas valocity, m/seo (ft/sec).
Ap=Velocity bead of stack gas, mm HyO (in. HyD).
3,600= Convaraion facior, sec/hr.
18.0= Molseular weight of water, g/g-tnols (Ib-lb-

mola},
5.2 Average stack gan velooily.

r,=K ,Cp (muu

Tt(“l

P.M,

Equation 2-9

5.3 Avcrage slack gua dry volumetric low rate,

Que==13,800(1-- B, )0, A (_.T.u ) ( P.)
o (ava) Pn«l

8. Bibtiogrophy Equation 2-10

1, Mark, L. B, Mechanieal Enginsers’ Handbook, New
e e haroe e Handbook. N

. , 4, H, C nesry’ .
York. mUnw-‘llu Book Co,, Ing. mo.“ i

FIDERAL REGISTER, VOL, 43, NO, 160—THURSDAY, AUGUST 18, 1977




41788

1 8 Shlnh.n. R. T. l' Todd, mdw 8, nmm.
Bignifioances of {n atocl

U.A. Envlnnmmul Pmmlian A
Triangle Park, N.C, (Prassnted st the Annull Iluumd
the Air Polluiion Control Associstion, Bt.
Juns 14-19, 1970)
4. Btandard Muhodhrnm ling Atacks for Particulats
Maister. In: 1971 Dook of ABTM Buandards Pan 13,
Fhiladeiphin. Ps. 1971. ASTM INIfnuion b-amn.
8. Vennard, J. K. les, Now
York. John Wilsy mﬂBou lrle te7.
& Fluld Mewera—Thair Thaory and Application,
Amarican Bociety of Machanleal Enginears, New York,

N.¥. 1139,
7. ARILRATE Handhonk of Fundumenials. 1972 p. 208,
R. Annual Book of ABTM Stundards, I'art 28. 1974, p.

044,

1. Vollaro, R. F. Ouldelines for Ty 8 Iliot Tuhe
Cailbrotion, 1.8, Enviranmental )'rotsction Agency,
Research Tisngle I'ark, N.C. (Pressniod st 1st Annusl
Aaating, Bource Evalustion Botiety, LDayton, Obio,
Baptember 18, 1973.)

10. Volisro, R. F. A Type 8 PitolL Tula Cslibraiion
Buudy. U.B. ‘Environmental I'rotsction Annu{ Emis-
sion Aeasurement Dronch, Research Triengls Park,
N(, July 74,

Vol , R. F. The Effscls of Impact Opsning
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sinn Mensurement Branch, Research Trinnels Park,
N.C. Novemlwr 1978,
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B I'ltal Tubo Cosfficarnin, U.A, Envirnninental Pmtee-
tion Agency, Emission Measurement Branch, Resoarch
Triangln Park, N.CC. August 1975

1& Vollam, R. F. The Vs af TyU 8 I'lto1 Tubes for
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Nlnmrg’:.f Lhe lnvlmmmm Toronto, Canada. Feb-

MErmoD 3—(1aa ANiLYsa _vom Ciknon Dioxms,
O1YaEN, EXCras ATe, 4D Du¥ MoOLECULAR WERIOET

1. Principls snd ApphiadGiy

1.1 Principls. A gaé smple 13 astracied from s steck,
by one ol‘ the tollovlng mdhoda. (1) single-point, grab
sampling; (2) single-point, Integmiad mmpling; or (3}
multi-paint, integraied sampling. The gas sample is
anslysed for percent carbon dlaxids (COs), percen 3

gen (h), and, I nacessary, peresnt carbon monoxids
(Cu) IHa dry molecular weight determination Is to be
mades, elther a0 Crsat or & Fyrite ) analyssr may be tsed
for the analyns; (nr excess air or emission rate correction
[actor determination, an (Jrsail ansiyzer must be used.

1.2 Applieabllity. ‘This method §s applicable for de-
tarmining COy and Oy concentrations, excess sir, and
dry mclscular weight of a sample Irom a fas siresm of &
fossll-ius] combustion procres. The mathod may sio be
applicable to nther hrocaases wheralt has heen
that compounds diher than COy, Oy, CO, and v itrogen
{Ns} sre not presant in concentrations sufficlent to
affect the resulta,

Othar methads, as well a3 modifeations 10 the prce-
dure deseribed herein, are also npplicables (or some or all
of the sbove determinations. Kaamplea of specific math-
ods and maodifleations include: (1) & muili-point sam|
ling method using an (rsal analysar to analyse In
vidusl grab sampina obtalned st sach point; (2) & method
using €0y or O): and stodchiometrie ealeniations Lo deter-
mine dry molecuinr weight and excess air; (3) assigning s
value of 300 for dry mnlecular weight, In ey of mctusl
moastrementa, for procassss burntng natursl ges, coml, or
oll. These methods and moddilications may be used, but
are subject 1o Lhe spproval of Lhe Admhdstrutor.

2. Apparoius

As an altrrnntive to Lhe sampling apparsius and sys
tams deseribed herain, olher sampling aysiems {e.x.,
finuin displasement) may be used providod such lﬂlﬂﬂl
ate capable of obtaining & represantative sam
mummmnl & ConsianL mmpling rats, and are otharwis

of yisldi scoeptable resuits. Use of such

Type Bourcs Bampling Praba, United T
Corporation, Pratt snd Whitney Airoraft Divisien,
Esat Hartford, Conn. 1078,

18. Vollure, R. F. Recommendad Procadnre for Bample
Traversas In Ducts Binaller than 12 Inches In Diameter,
U.8. Environmenial Protactisn Agency, Emission
Maaguremnant Aranch, Ressarch Triangle Poark, N.C,
Novambet 1570,

17. Qwer, E. and R. C. Tankhurst, The Mauuremonl
of Air Flow, sLh Ed., London, Pergamon Press. 1988,

18, Vollaro, R. F. A survey of Commerclally Availabla
Instnmeniation for the Meastitoment of Low-Range
Uins Valocitias. U.B. Environmental |'roteciion Agency,
Fmiasion Maasurement HAranch, Research Trisngls
Park, N.C, Noumbnr 1978. { Unpublished Pn ]

19, Onyp. W, . C. 81. Pierre, D. B. Bmlth, D.
Meozzon, snd 7, Btalner. An E:panmnnlll Investigalion
of the Effact of I'itot Tuhs-S8ampling Probe Condlgura-
tions on the Magnitude of the 8 T{’pa Plior Tube Co-
sficient for Commerciully Available SBource Bamgpling

aystams is uuh]oﬂ 10 Lhe npproul of Lhe Adminisirator,

2.1  Grab Bamyling ( Figure 3-1),

2.1.1 Probs. The probs should be made of stainles
steal of borosilieats glam tubing and should be squip
with an in-stack or out-stack lilter Lo remove partic
mattar {s piug of glsxs wool is sstisfsctory for Lhis -
posn). Any nther matarial inert to Oy COt, CO, and N;
and resisiant to Lamparaturs aL umpﬂn; condillons may
be used lor the probe; szamples ol such matsrial sre
aluminum, copper. quaris glass and Teflon,

2.1.2 Pump. A one-way squasse bulb, or squivalent,
Ia used Lo Lranaport the gas sampla to the analyzer.

2.2 1integrated Bampling (Figure 3-2).

2.2.1 I’'robe. A probe such as that described in S8sctlon
2.1.1 is suitable.

¢ Mentlon of wrade names or specifie prodncts au- nok
constitute endorsement by the Eavironmental P
tion Agency.
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2.2.1 Condensar. An air-coclad of watsr-oooled eco-
M—éwolmmdn\umtﬂumtmog
COy, CO, and Ny, may be nsed to remove ezoms molstore
which wonld interiere with the oparation of the pamp
and flow metar.

2.2.3 Vaive., & needls valve i» omd to adiust mmple
g flow mate.

224 Pump. A leak-free, Gllphum-ly&- ﬁmp. or
squivalent, is 11sed to traneport mmpla gus (o the Aezible
bax. Install n smsall surew tank betwesn the pump and
rale mater o sliminate the pulsation effect of the dia-
phiagm P on the rotameter,

2.8 ata Metar. The rotameater, or aqulvalent rata
matar, used should he capable of measuring flow rats
to within +2 percent of Lhe selrcted flow rale. A Bow
ats range nf 800 Lo 1000 em¥min s suggeated.

2.2.8 Flexible Rax. Any leak-{res plastic (e.x., Tedlar,
Mylar. Teflon) or plastircosted slumlnum (e.x., aliml-
nised Mylar) bag, or equivaient, having & urwilz
eonsistent with the asiectad flow rats and time |sngt
of the tat run, may he used. A capacily in the range of
85 to 00 litars Iy sugmested.

Taoloak-chack the bag, conniact It to & wator inanomaler
and preawcrize the bag Lo 3 to 10em Held (2104 In. He)).
Mlow to stand for 10 minutes. Any displacement In the
watsr manometar indicates o trak, An slternative leak-
ehack methnd is Lo pressurire tha hag o 6 ta 10 em Hed
{3to ¢ in, H40) and sllow to stand overaight. A deflated
bag indicates s leak, .

22.7 Pressure Gange. A watar-fillad U-tubs mannm-
otar, of squivalent, of about 29 em (12 In.) ia used for
the fegible bag leak-check,

228 Varyum Ustugs, A masrciiry manomster, or
squivalent, of st least 780 mm Hg (30 in. Hg) is used for
the smumpling train leak-heck,

2.3 Analyms. For Orsat snd Fyrits snalyter main-
tananos and operation procadiires, follow the Insthictions
recommended by the maniiacturer, unles otherwlm
spocifiad heraln.

231 Dry Malecular Welght Determination. An Orsat
analyzer or ¥yrita type combustion gas snalyser may be

2.3.2 Emlisston Rate Cotrection Factor or Excess Alr
Daterminstion. An Orsat analyzer mast be used. For
low C0y (lara Lthan 4.0 percent) or high Oy (greater than
150 t) concsntrations, the meamiring burstte of
the (raat must have at least 0.1 percant subdivisions.

3. Dry Molecular Weight Determination

Any of the three sampling snd analytical procedures
duacribed helow may be used for determining the dry
molecvlar weight.

3.1 Bingle-Point, Grab Bampling snd Analytical

rocedurs.

3$.1.1 The mmpling point in the dict shall sithe be
&t the controid of the cross section or at s point no chosst
to the walls than 1.00m (3.3 1t ), unless ot harwis speciiied
by the Adminiatratsr.

3.1.2 Bet up the equipment s shown In Fi M,
roaking sre &l connactions shesd of the anslyrer mre
tight snd lea’-fres. | an Orest analyter is used, It
renommended that the snalyser be leaked-checked Ty
following the procsdurs in Bection 5; howsver, ths leak-
check is optionsl. . )

3.1.3 Plaoe Lhe proha In Lhe stack. with the tip of the

positioried at the sampling point; purgs Lhe sampl-
ng line. Draw & aample into Lhe snalyrer and imme-
diataly analyze it for pereant COysnd nt Oy, Detar-
mine the perceniage of the xes that s Nyand CO by
subtracting the sum of the percent COj and parcent Oa
from 100 parcent, Caletilate the dry molsevier welght as
indlested In Beetion 8.3
3,14 Repeat the ssmpling, analysis, and calculstion
sdures, unth tha dry molecular weights of sny Lhres
grab sampias differ trom their mean by no more than
0.3 g/z-maole 10.3 [b/In-mole). Average thess thras molse-
ular weighls, and re?ort the results (o the nearsst
0.1 g/g-mole {IbAn-mole). .

3.2 Bingls-buint, Integrsted Sampling and Analytlesl
Procadura,

3.2.1 Thasampling polnt in the duct shall be locatad
asspeeificd in Section3.1.1.

3.2.2 lLesk-<chock toptionsl) the flexible bag as In
Bection 2.2.8. Set up the enuipment A3 shown in Flgure
3-7, Just prior to samphing, leak-check {optional) the
train by placing a vacuum geuge at the condenser inlat,
pulhing’ & vocuum of af Yeast 250 mm Hg (16 40, 116),
plugring the outilet at the quick disonnnect, and then
turning off the pymp. The vacuum should remain aahle
for at least 0.5 minute, Evacuats Lhe Dexibls bag. Connect
the probe snd place it in ihe stack, with the Lip of the

he positioned at the sampling point; pure the sampd-
rnf: line. Next, connect the hag and make sure that all
ponneclions are Lighl and leak free.

323 Bample alL & constant rate. The sampling rin
should be simultanenus with, and for the same otal
length of Lime aa, Lhe polliutant emission rata detarmina-
tion. Vollsction of at lnast 30 liters (1.00 [1*) of sample gas
s recommended; however, smalisr voliithes may be
collected, If desired.

124 Obtaln one Integrated flue gas sample durlng
each pollutant emission rate determination. Within 8
hours sftar the sample |3 taken, analyze it for pereent
G0y and percent O, using either sn Ursst snklyzer or &
Fyrite-type combustion gas analyzer, 1i an Orsat ana-
lyser In used, it ia recommended that the Orsat lesk-
check described {n Bection 5 be pertorrned before Lhis
determination; however, the chack 4 optional. Deter-
mine the percentage of the gua that is Niand CO by nub-
racting the sum of the percent CO. and percent Oy

RULES AND REGULATIONS

from 100 percent. Caloulsts the dry molesnier weight s
indicated in Baotion #.3.

538 Repest the analysis and caloulstion procsdurss
antll the individnal n{hmd-nhr weights kor any thre
analyms differ brom memn by no mors than 0.3
s, and remort 1he st 0 Ui pearess 0.1 B/m-male

and rw (1] naksest 0.
.1 IbAb-mota). v

5.3 Multl-Point, Intagrated Bampling snd Arslytical
rocsdurs.

431 Unlem otherwiss specified by the Admints-
trator, 8 minimum of sight traverss points shall be used
for eiroular stacks having diameters less then 0.61 m
(24 in.). » minimuam of hine shall be used for rectanguisr
siacks having o(llulnlent diametars lass than 08! m
(M in.). snd & minimum of twalve traverse points shall
be for all other cases. The traverss pointa shall be
loontad according to Method 1. The use of fewer points
s subject to approval of the Adminlstrator,

3.3.2 Follow the procadures outlined [n Bectlons 1.2.2
through 3.2.5, excepi for the following: tesverse all sam-
pling points and sample at each point for an equal length
of tirne. Hetord sampling data as shown in Figure 3-3.

4. Ewisrion Rais Correstion Fader o Exnun Awr Deter-
wination

Nore.—A Fyritsiype comburtion gad acalyser is not
aceeptabls for asowms Alr or smission rte sorrectlon Mactor
detlermination, inlem approvsd by the Administrstor,
1t both percent CO» snd paroant Oy are m , the
analytical results of any of the thres gr.ue-tur- gven
bulo: may aiao be nsad for calculating the dry malscolar
weight

Each of the three proceduras balow ahall be nsed only
whan specified in sn applicabie subpart of the standarda,
The use of these n urss lor other purpasss muri have
spacific prior approvel of the Adminustrator,

4.1 Blngle-Point, Orab Bampling and Analytical
Procedure.

4.1.1 ‘The sampling polnt in the duet shall aither be
st Lhe centrold of the ¢ross-ssction of At & polnt no closer
tothe wally than 1.60m (3.3 [t}, uniess otherwise s
by the Administrator.

41,2 8st up the squipmont as shown In ll'lfun -1,
making sure all conoactions shead of the snalyzer are
tight and leakfres, Lenk-check ths Orsst anslyssr ao-
eording to the procedure described in Bection 8, This
loak check is mandstoty.

TRAVERSE

TIME
I PT.

Q

1pm % DEV.?

AVERAGE

Q-Qavg
Gavy

"% DEV = ( ) 100

(MUST BE <10%)

Figure 3-3. Sampling rate data.

4.1.3 Place the probe in the stack, with the tip of the
probe positioned &t the mmpling polnt; purgs the mm-
pilag ine. Uraw s sample into the analyear, For emisdon
rats correction [actor determinetion fmmediltr? ane-
lyze the sampls, sa cutiined in Bbotlons 4.1.4 and 4.1.5,
for percent (. O or percent Ch. 1f exceas alr 13 dealred,
procesd as follows: (1} immedistely analyce the sampls
aa In Sectlons 4,14 and 4.1.5, for percent COy, O4, a0
CO; (2) determine the percentage of the gas that 1s Ny
by subtracting the sum of the percenit C Uy, percent Os,
snd percent CO from 10 parcent, and (3} calculais
percent ercass air as cutlined in Sectlon 6.2.

4.1.4 To ansure complete sbheorption of the CO,, Oy
or If applioabis, GO, make repeatad passes through each
sbeorbing solution untll two consacut!ve readinga are
the same. Baveral pazxses (thres or four) should be made
between readings. (1 oonstant geadings cennot be
obtained aiter ithree consscutive readings, replsce Lhe
absorbing salutlon.)

4.1.5 After the analysis (2 completed, leak-chack
(tmandatary) the Orsat ahalyter once agaln, as deseribod
in Section 8, For the results of the analyals to be walid,
the Orsat anslyter must pesa this leak test before an
after the analysis. NoTk.—Slhes this single-point, grab
sampling and analytical procedurs 13 normally conductsd
in eoniuncl.m!\ with a single-paint, greb sampling and
analytical procedurs for & pollutant, only ans analysis
is ordinarlly conducted. Therefore, greal cars must be
taken 1o oblain & valid sampin and snalysia. Although
in most cases only C0Os or Oy in required, it is resom.
manded that both COy and Oy be measured, and that
Citation 5 in the Blbliography be used to validats the
analiytical dats,

4.4 Bingle-l'oint, Integrated Bampling and Analytical
Procedursn.

2.1 The sampling point in the duct shall be located
as gpacifled in Bection 4.1.1,

4.2.2 Leak<heck (mandstory} the flexibla min
Bection 2.2.6. 8ot up Lhe squipment as shown in Figure
3-2. Just priog to mmpling, lsak-check {mandatory) the
train by plac & vacuum gsuge at the condenaar inlet,
pulling & vacuom of st least 350 mm Hg (10 in. Hg),
plugging the outlet at the gquick disconnect, and then

turming off the pump. Ths vactum shall remain stabls
for at leaat 0.5 minuts. Fveconte the Aszible bag. Con-
nect the probe and piaoe it in the stack, with the tipaftha
probe poajtioned at Lhe sampling polnt; purgs the sam-
pling line. Next, connect Lhe bag and make sire that
all connections are tight and ieak fres. .

4.2.3 Bumpis st 4 constant rats, or as specliied by the
Adminiatrator, The sampling min mnst be simultaneous
with, and for tha same (otal length of times aa, the poliut-
rnt smission Tate detsrminaiion. Collscl st leesi 30
liters (1.00 1t%) of sampla gas. Bmaller volumes may be
collrered, mibject (o approval of Lthe Adminisirstor.

4.2.4 Obtmsin ons integrated flue gas ssmpln during
sach pollutani emigsinn rate doterminstion. Fur amission
rate corraciion Iactor determination, analyrs ths sample
writhin 4 hours afier it 13 taken for percant COyor percent
O {as outlinad in Beclions 4.2.5 through 4.2.7). The
Orsal anslyzer must be leakchecked (ses Hection &)
hefors Lhe analysin, 1[ sxoess air is desited, procesd as
foilows: (i) within 4 hours after tha sample is taken,
annlyze it {as in Hecliona 4.2.5 through 4.2.7) for percent
CO3, Oy, and C0O; (2} determine the pecgeniage of the
gasihat is N by subirasting the sum of the peresnt COsy,
peeeent Oy, and percent CO) irom 100 percent; %)
culute percent excess alr, as outlined in tion 8.2,

4.2.4 To ensurs sompleta & tHon of the COy, Oy,
or itapplicable, CO, make repestsd pagses through sach
absorbing solution unt| two consecutive readinga are the
sams. Bevern] passes (Lhres or four) should ba made be-
twesn readings. (I constant resdings eannot ba obtained
after three conssculve readings, replace the sbsorbing
solutdon. )

4.2.8 HRespeat the analysis untll the followiny critaris
Are mat:

4.2.8.1 For percent COj, repeat the analytical pro-
cadurs until the resulta of any threa analyses differ by no
more than (s) 0.3 peresnt by volume when COsla
than 4.0 percent or (*) G.2 parcent by volume when COy
I8 lesa than or equal 1o 4.0 percant. Average the three ao-
oceptable valuss of pereant COy and report the resulta te
the neareat 0.1 parosni.

4.2.8.3 For percent Os, repest the analytical prooadure
tntll the remits of any three snalyses differ by no more
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i) 0. t hy valume when Oris lewa than 15.0
‘:r':v';cl;’o? }Lw'ﬂr.;l}m‘e‘:-nl by voluns when (g 18 greatar
hsn 18,0 r,m-ant. Avernsio the three m&ubm-md

pereent s anil roport the resulls to the
peresnt.
42683 For nt ©O, repeat Lhe analyiieal prone-

Miero amidl thee remalts of any Uirer aaslymen cli Tar By no
more than 0,3 pereent. Averngs 1he (hitee acenpiahie
walues o) pereont CO and Feport the Frsulia to tie neanast
AL T ‘

o 7 .'\hﬂ' the analysis b eampleind, Tenk-ehevik
{mandatary) the Crsul Natyzer onre Aenin, o4 doweribed
In Bection . KFor L preatitnof the Aand yuis W bo valid, tha
Ormat analvrer iyl pasi this Ik 10at hefora and after
thr annlyxiv. Note: Althanghin most instanees only €Oy
or Dy is pegired, I feesemendsd that bath Coh snd
£33 e yaaapedd, aind thot CHaLion 8 o the Hiblimraphy
b sisndd 16 vadiakate the prsdytiend dala. \

0 M=o, Integrated Sampling aod Analytiend
I'rocedire,

4.3.1 Both the minkmam numker of sanipling poliia
and Lthis sampling painy beationg Ahall be ok mpecifies) in
Rreting 3,1,1 of this melhod, ‘Ihie use of lowee pointa than
spechied w mbjeet 1o the approval af the Adminmrator,

4.2 Follow the proecdures ositiined in Nectiona 4.2.2
throneh 4.2,7, szeept fnr (he following: Tmverse all
pling poines and anmple - point far an ernl
i1 of time, Hecarsd eanpking daia as shawnin Fymea
RN
5 Lcal -Chiek Proceduree for Orend tualyreen

Muvinag an Orsad analezer froguentbv eanses it s loak,
Theeetors, an 1l wcr shomddd te thafonghily leak-

ehecked on site before (e Hae pos sasbe i i eadigeel
Into it The preenceddaere s leith-check o wn Orad amdyzer
"

Nring 10# Vigaid Tevel jo each pipette ups (o the
madc e o il y fabtne snad then close e

hicientdy 1u hriage the
Hisheeed ek b ol
b etapeock,

tte aned L
Heeard the meatseus posiinn,
Ohserve the menisens in the burette and 1ha
Tpidd bevel in the pipette for mavement aver Lhe next 4
minmites,

5.0.3  Faor the Orat analyrer 1o pass the benk-check,
twn eonddtions must e et

LA The ligaded bevel In eacl ydpette st net fall
beliw Lhe botloin of The caplilary wubing during Lhis
$minutrinmerval.

5.1.5.2 The menizets In the hurette must nol ¢change
by more than (.2 ml doring this4d-minoteintereal,
1.8 I the ansiveer falls the leak-check procedues, all
r eanections amd stoficocks should be chocked
mitil the eaiate of the leak Ln lctentihed, Leaking stopoocks
miust be disaear mhied. cleaied. and regreased. Leaking
mibher ronnections nist ba replaced, Adter the anaiveer
i3 reaswembied, the lenk-check procedurs nuist be
ropeated.

e
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8. Caloulations

8.1 Nomenelsture,

M= Dry moleenlar weight, g/g-mols (1bb-moke).
';5';6“-'; i by volums (dry basts)
y=Poroant COy ume N

Oy Paroent O3 by volume ( ‘rhl

(10 = Pereent (:0 by volums (dry.basis),

%, Ny= Peroant Ny by volume (dry baste).

0.2 = of Uy tn Niin alr, w/¥.

0, 5= Molectilar waight of Nyor GO, divided hy 100
fi2nm Kloleculur weikhit of Oy divlded by 100,
1. 4400 Molecrilar weight of Cz divided by 100,

8.2 Perrent Fxenone Air, Culeulate the pereent exesss
air (i applleabbe), by subgifting the approprints
walien of pereent b, CO and Ny (elitsised dram Beetian
450 or 1.224) inlo Eguation 3-1.

N ‘Z,_().—o_.ﬁ%(-:“” . -]
l:A = [0.264 Rl he 0.5 %007 1%

Equntion 3-1

Nare. —The squation ahove rstimes that amhient
wir is used ws the souree of Uy and that the fuel dort not
confain appreeiahle samounis of Ny (e do eoko owen ar
Dlust furnuer gaars). For thowe cases when apprecishie
Ampcunts of Nooare present wh, oil, amd naturml ges
do nnt contain apprecsbie amonnts of N1 or when
aryrren curiclinenl ia used, alternote melhods, subject
W nppravel of the Adminisiratlor, ars required,

3 Dey Moleruylnr Welght, [sn Equation 3-2 to
caleiiale the dry :nolecular weight of Lhe stack pas

M= V0C 0 L0300 N 280 L N 0 0 0)
Equation 3-2

Nk =The ab v squation dics not condider argon
wnoar Ghout 0.9 perceat, muobeular weight of $5.7).
A mezntive orror af abant 04 pereent is inteodoeed.
The vextir may opl in Inelnde arean in the analy<as using
procedures subject to approval of e Adinipistrator.

1. Ridiography
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I'a. 15230, 103,

4. Mitchell, Wo I and M. R. Midpett. Field Rellphility
of the Orsal Analyrer, Journal of Air Fellution Control
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A Bhigelwrs, R. T., R. M. Nenlicht, and W. 8. Bmith.
Valldating ©)rsal Analysis Lrain iromn Fosail Furh-Fired
Units, Stiack Bampling News. 4(2):21-20, August, B,

4am

Marop 4—Drrzaumtation or MomTUs: CONTENY
 Brack Oasxs

L. Principls and Applisabilsty

1.1 Prinoiple. A gss smmpla iy axiracted st & conslant
™ia from the soures; m ia retnoved from Lhe sam-
ple simam and determined sither wolumetsically o

vl .
"T.'J Applmfhtlll.y. This mothad ks sppiiesbls Jor

Beoisrmining the moisitire contant ol stack g

'wo res are given. The Arst is s refercnce
methiod, for accursis detrrminations of molaturs content
(sach as are nosdad 10 calculats smimion dats). The
secomd is AR wppeozimation method, which provides
sl mntaz of poresit moisturn (o ald Lo s ting isokinstio
pnpling rates prior o 8 pollutant emission measure-
mant run. The approximation melhod drseribed hersln
jn only n mamesisd approach;yslternstive means fof
approxiinating the molsturc conteni, e.x., dryina tubes,
war Lulh-dry bull technigaes, comdein lon lechmniyuin,
stojehiomeiric valculntions, prviotls cxperiencs, vie,,
arm Alw ncorplable.

The reterence mathod iv often corineted simuliane.
onialy with n pallitant enijasion measufement nin; when
il ix, enleulntion of percen) isokinatic, poltulanl emission
rate, oie., b the nan shall e based upon Lhe reaylts of
the referenee med houl or i3 aquivalent; these calenistions
shall nnt be hastd epon (he results of 1the ppprosimation
method, unless the approgimation method In shnwn, 10
the satizfaciion of the Adhninizimtor, U.5. Environmen-
inl I'roinetion Agency, (2 e capable ol yielding resulls
within | pereent 12U of the reference method.

Notz «~=The reisrence method may yield questionshls
reailts whan applied Lo ssturstad gea atreams or to
steeams 1hat contsin water dropleta. Therelore, when
thesa eondHinny exist or are suspected, & second datar-
raination of the moistore content shall he made stimul-
tansously with tha refersnce method, o9 follown: Assiine
Lhist 1he gas stream it saturatod. Attach s temperatiien
senwor frapahie of nessuring to =1° C {2 F)) tv the
refeaencs method probe. Measure the stack wempera-
ture at epch traversa point (sea Beclion 2.2.1) during the
ralrrence method traversn: calcllalo Lhe average stack
AN lem]:ornlnn. Next, determine tha moisture pareent-
age, either by: (1) uxing & peychrometric chart and
nisking sppropriate corrections i steck premsnre is
dltfarent from that of the chart, or {2) uaing saturstion
vapor preasiize tahles. In cvws where the paychrometric
chart or the saturation ¥apor presmure (shies are not
applirabis thased nn cvalnation of the nrocess), allermate
mathods, subject 1o the approval of the Administratar,
shali be naed,

2. Rejerence Metkod

The procedure describied in Meathod § for determining
maiatira content is acceptable aa & reference method.

21 Ap tus. A schematic of the sampling train
used In this reference method s shown In Figure 4-1.
All components shall be malintained and calibrated
according to the proredurs outlined in Method 3.
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“FILTER
(EITHER IN STACK
OR OUT OF STACK)

STACK

RULES AND. REGULATIONS

CONDENSER-ICE BATH SYSTEM INCLUDING
SILICA GEL TUBE “"7

ORIFICE

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

21.1 I'robs. The praba I3 eomstructed of ctainleas
sleel of pglam wbing, suiliciently heated to prevent
waler condensation, and is squipped with a iilter, sither
in#tack (e.x., s plug of giass woal inserted into the and
of the be) or heatrd cul-stack (e.x., as described in
Method 5), Lo remove particulsis matier,

Wwhen stack conditions peemil, other metals or plastic
tuhing may be ussd for Lhe probe, subject Lo Lhe approval
of tha Administralar,

231.2 Condesnasr. The condensar consista of lour

Impingers connected in series with ground glass, lsak- -~

free fillings or any simnilarly 1eak-Irea non-<contaminating
fittinga. The lirst, third, and fourth impingers shall bs
of tha Grrenbure-8mith design, modilied iy replacing
the Lip with & L3 eentimeter (34 inch) 11> plass tube
esxtending to about 1.3 em (4% in,: from the bouom of
the Maxk. ‘I'he seennd impinger ahndl be of 1he Giresnbire-
Binlth design with the standard 13p. Modiirations (#g.,
using Bexibie fannectinong betwoen Lhe impingers, nsing
materiale oLher thu olnss, or using Nexible vacuum lines
to eonnert Lhe lier holder Lo the rondensery may ba
gand, subject to the approval of the Adnnnistrator.

Tha ilirsl Lwo impingers shail contain known volumes
of walter, the third shall be pmpty, and the fourth shall
eantain & known weight of 8- Lo 16-mesh indicating Lypn
giliea xel, or snuivairnt desiccant. If the silica gel has
been previously used, dry a1 175° C (350° F) for 2 hours.
New silica ge]l may be used sa received. A thermomeler,
eapabls of messuring temperaitire to within 1° C (* F),
ghall he placed st Lthe outlet of the fourth impinger, for
mani OFINE MLEPOtsa,

Alternalively, any sysiem may ba used (subjact to
the appraval of the Administrator) that rools the sampls

stroaam and sllows neasuroment 5f bolh the water
that has bean condonserd snd the moisture leaving tha
eondenser, each to within 1 mlor 1 g, Acerptable means
are 10 measura the condensed water. either gravi-
metrically or volumetrically, snd to measure the mols-
ture leaving the condenser by: (1) monltering the
tempersturs and pressurs st tha sxit of the sondenser
and vsing Dalton’s law of parilal pressures, or (2} passing

: VACUUM
THERMOMETERS Acuus
BY-PASS VALVE

Vd

) ~ T~ fd
_ MAIN VALVE

DRY GAS =
METER > AIR-TIGHT
-~/ PUMP

the sample gas stream through s tared sillca gel (or
g};lment dosiccant) trap, with exit gases kept below
C (#8* F), and dnter‘miuinr the welght gain.

1! means other than sillea gel are used to determine the
smount of mnisture leaving the condenser, it i3 recom-
mended that <ihica gt (or equivalent) sttll be used be-
tween Lthe condenser systern and pump, Lo prevent
molsture condensation in the pump snd metering
devices and to avuic the nesd to tneks correcilons lor
moisture in the metered volums

2.1.3 Conling System An lce bath containsr and
erushed ice (or equivalent) sre used to ald in condsnaing
malsture,

214 Metering Aystam. This aystemn Includas & vac-
uum gauge, leak-free pump, thermomelers capable of
mMARIUFNR temperature Lo within 3° C (8.4° F), dry gas
metsr capable of meaniring volume to within 2 percent,
and rélated equipment ns shown in Figure 4-1. Other
metering systety, capahile of maintaining a constant
sampling rate and determining sample gas volume, may
be used, sublret ta the approval of the Administeator.

2.1.0 Harometst, Morcury, aneroid, or other barom=
eter capslile of measuring almosphetic pressyrs to within
2.5 1am Hg /0.1 in. He) may be usrd [n many cases, the
barnmetric reading may be obiained from a nearby
national weather servige station, in which case the sta-
tion walue (which is the absolute barometric pressure)
shatl be requested and an adjusiment for elavation
difierences baiwaen the weather station and tha sam-
pling print shall be applied al a rate of minus 2.8 mm Hg
(0.t in.-Hg) per 30 o (100 [t} stovatlon increase of vice
wersa [or clevation decrease.

2.1.8 Groduated Cylinder and/or Balance. Thess
Items are used (o messure condensed water and mnisture
caught in Lhe silica gel Lo within I ml or 0.8 g. Gradusted
cylinders shall have subdivisions no greater than 2 mi.
Most laboratory halances are capable of welghing to the
nearest 0.5 g or less. These balances are suitable for
uss hers,

2.2 Procedurs. The following procedure is written for
» condenser system (such as the lmpinger system de-

scribed In Bection 2.1.2) incorporating volumetric analy.
8i3 Lo measurs the condenssd motsture, snd silica gol and
gravimetric analysis to measure the molsture leaving the
condenser

2.2.1 Unlessotherwise specified by the Administrator,
s minilmum of sight traverss pointe shall be used for
eircular staoks having dismetars inss than 0.81 m (24 in.),
s minimum of nine paints shall ba used for rec
stacks having squivalent diameters leas than 0.81 m
(24 1n.), ard & minimum of Lwelvs ttavers pointa shall
be used in all other cases, The traverse points shall be
locatad ncoording to Methed 1. The use of lawer pointa
18 subject 1o the approesl of the Administeator. S8elect &
auitable prohe and prebs kength such thst all traverss
points can be sainpled. Consider sampling from opposite
sides of the stack (lour total sampling poris) for large
stacks, to parmit uss of shorter probe lenpths. Mark the
probs wilh heat resistant tape or hy some other method
ta denots the proper distanes into the stack or duct for
each sampling point. Place known valumes of water in
the first two impingers. Weigh and record the weight of
the silica gel to Lhe nearest 1.5 g, and transfer the sllics
gel to the fourth impinger; alternstively, the silics gal
may firat be transierred to the impinger, snd the weight
of the silica gei plus impinger recordsd.

2.2.2 Belect a total sampiing time such that & minl-
mum totai gas volume of 0.60 scm (21 scl) will be col-
isctad, at a rate no greater than 0.021 m¥/min (0.75 efm), *
When hoth melsturs contant and pollutant emission rate
are Lo he determined, the moisture detsrmination shall
be simuitaneous with, and for the sams total langth of
time aa. tha pollutant emiassion rate run, unless otherwise
apecliied in an applicable subpart of the standards.

2.2.3 Bet up the -ampling train sa shown in Figure
4-1. Turn on the probe heater and (if applicabls) the
Qlter heating system ‘o temparatures of about 1" O
(245" F), to preveni water condensstion ahead of the
eondenser; sliow time for the temperaturas Lo stabilize,
Flace crushed loe in the los bath container. [t 18 recoin.
mended, but not required, that s leak check be dons. a8
tollows: Disconnect the probe from the first impinger ov
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t applicahin) from the filtar holder, Plug Lhe inist to the
I?m impinger {or Nitar holder) nnd pull ¢ WO mm (1510.)
1z imlnwer may be e, provided that
it 19 not exceeded during the Lesl. A lealinge rale In
exrest o 4 pereent of Lhe averaxe snpling raie or sy
mienin (0.2 efmn), whichever is lesa, is anseeeplabia
Following the ssk cheek, roconnect the probe Lo Lhe

wemipling truin, -
224 i
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svar mmpling b halted. Takn other spproprists rading
#t sach wmpls point, i leat onos during sech e

.225"‘# bl nlt ition the probe tip at the

2.4 ] n sampling, n 1]

fire. tr poiny. | ‘F", start tha parmp and

adjust the low to Lhe desirad rata Truverss Lhe crom

peciton, mmpling &t each travarse nt for an squal

Inngih of time. Add more ice and, il nacesary, sall to
Inst

»R the sunpling fun, mainian s s
O perernd of vonstant rate, or as spwwilisd by

iratnr. For esch Pin, record the data re-
quifed o Lthe axampie dets sheel shown in Figure 4-2,
Be 211r¢ 10 reenrerd) Lhe dry gas matar reauting sl the beglin-
ning and end of sarh ssnpiing time incremant and when-

PLANT.

perslure of less than 20" C (68° )t the
silicn gel nutla,

2.24  After rollecting Lo mmpis, disconnect the
from the filtar holder {or froin the first Impinger ) and eon-
durt & leak check (mandatory) aa described in Bection

 OCATION,

GPERATOR

DATE

AMBIENT TEMPERATURE

BAROMETRIC PRESSURE

PROBE LENGTH mif)

SCHEMATIC QF STACK CROSS SECTION

!
i
it

8
£
i
i
Hi
: ?%
1
st
i

£

:
]
;
Fel
i
H
§i;

PRESSURE TEMPERATURE
DIFFERENTIAL METER GAS CAMP|E TEMPENATURE OF GAS
ACROSS READING AT ORY GASMETER LEAVING
SAMPLING STACK ORIFICE METER GAS SAMPLE CONODENSER DR
TRAVERSE POINT TIE TEMPERATURE an, VOLUME 4V INLET * OUTLEY LAST IPINGER,
NUMBER 12), min. o i*F) wemiie) H20 w? (hl} wd ) | (Tmy), % %) | (Tmgy), O (*F) ¢ (*r)
TOTAL Avy Aw. .
AVERAGE Avy-.

Figure 4-2. Field moisture determination-reference method.
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RULES AND REGULATIONS

RPNOIR LICA QL
WOLUME, WEIKMT,
- L)
FIMAL -
INFTIAL
OIFFERFNCE

Figure 4 2. Analylical deta - reference methnd.

2.23.1 Namencilore,
Heos 'rapertin of witer vapir, by volubie, in

‘lhl. of waler, AN ghs-mnlo

).

wsipe (for Lhis methnid, sone

trie peestare) gt Hhe ey gas mcber,

e v, Hped

e abwolute pressare, 760 mm g

we e

s eansinnt, HM238 (mm 1) n0)/
tz-inale) (*K )} for metrie anity and 21.8% din,
The) tnysahanele) (*1e) for Englich nimita,

T'a - Nhsolute Gemperdure at meter, KK (" W3

Poad Starebivd  absdule el 2080 K

]

nial dry ga~ velome wensured by
dry pis meter ul enell truverse poing, dem
talehy,

Vartadt = [2ry s valitine measured by the dry gas
meted, chrpocled o shipulavd  coaditions,
eem (dael),

Vectang) = Volume of water eapar corudenssel corrected
Yo stamlard fonditions, sehy kel

Vaarroias = Yerhune of water #apar eallected In silica
e rv-ﬂrn-t'l.ml o stinlard conditions, sem
(acl).
Vim Final wolumne of concdenster water, mi.
I’.-lnluiul volumr, if any, of condenser water,

mi.
W, Finnl wright of ailien gel or sllica gel plus
impinger, p2.
Il'.:-_lnlﬁnl weight af sihiea gel or siliea gel pins
impinger, g.
1 =1y gux meler ealibrntinn fartor.
P.=l?ﬂllsily of water, (L2 gim]  ({HOMML
auly,
232 Volune ol wider vapor etaitfensed,

v Ve V) T
weranar s Dok,
=K(Vi~V,)
. Fquation 4 |
where:
Xy=0.01333 mYml far metric units
=0 4707 fti'mi fnr Engliah unita
233 Volume of water vapor collected In sitiea gel.
v W —WIRT\w
waglani} P.HB!.

=K\ (W,~-W.)
Equation -2

where:
K= 00N AXS mifg kor metric gnits
=(.04T18 fthig Inr Englsh uniix
3.3.4 Bample gas relume.

' ( P-)‘ T-_v_l)_
Ve tonn = VaY ?P:“}( T.)

-y VaP
EA;Y Lol
Ta _
Fouution £-3
where: .
Ryrt IR0k K finm e or ineteie units
=7.64 “ R, Bdg e Eoalish anils

Notm.—1f Llhe post-test leak rate {Reclion 2.2 0) ex-
ereds the allowalde mte, enrrecl the value of Vo in
Erguntion 4=3, an deserihed in Seetion 6.3 of Method 5.

240 Mnoistuees Content,

Ho.= Ve e Vo

l'.,; e i | APPRTR Ve I-H;
Fauntion -+ 4

NOTE —In sutenwled ar nwisture abraplet-laden gas
sirenpns, fwo el pintsens of e tsptiare coniend of the
stack gas shall be mado, ane cing & ealue tased upon
the saturated condiliong (e Bection 1.2), and aoather
et upan e resubta of the iinpanger analysis. The
Inwer of these (wo values al M., shall be considersd cor-

PG veriheabion of constant Ram{din: rate. For earh
time imereppnl, determme the AV .. Calimists the
average 10 1he vilue for any Lime sierement differs feom
the avrrige by nune thag 10 pereent, reject Lthe regilty
ard] repuat the ran

o Appranmation Mithod

Yhe approximation method desciibed helew i pres
pented only as o suggested method (see Section 1.21

1 Apparatus,

211 IProhe, stainless stes] or glass tuhing, sufficiently
heated 15 prevent water condensation and senipped
with n Alter {either insiack or heated oitt-stark) to re-
maea particulate matter. A ping of glaxs wool, inserted
into the end of Lhe prabe, is & satistaviory fdter.

112 Impingers. Two midget impingors, each with
3 mi caparity, of equiivalent,

213 lee Tinth, Container and ice, to oid in condens.
IR ST MEre (i DInpiARers

414 Birvine Tuiw, Tobwe packed with nrw or res
pepeitenl §i- (6 Hiemesh adicatling-tvpe silica gel {or
papirivrdent denceanty, toadry the sample gas sud to pro-
Lot The toieta o] paimig,

LA Valve Nesdie valve, to regidlate the sample gags
flow it

A0h rump. Leak-fres, diapheagem tvpe, oF equive-
1w, 1 pidl the gas saple Uironigh the train,

LT Noltme meter. ey gas meter, sulliciently se-
ctirate 10 measure 1he sample volume within 27, and
chbibaterd aver the range of fipw rates and conditions
arfuatiyv cnenuntered during sampling,

406 Hate Meter. Hotmnetsr, to measure the flow
range from o3 bpm (D wo.11 ¢lm),

ALy dradusted Cylinder. 25 mi.

41,10 Barmmetrer. Mercury, snereid, or other harom-
eter, as described in Bection 2.1.5 abnve,

4011 Varmun (3suge. A leaat 780 min Tig {30 in.
Il gange, 1 he used for the sampling leak check.

4.2 Pencedure,

3.2.1 Plaos exnctly 5 ml distillsd water in each im-
pinger. Azssemble the l]’)illrll.u! withotit the probe as
shown in Figure 44, Leak check the train by placing a
wasoum geuge ab the Iniet to the first impinger and
drawing & vacuum of st leaat 250 mm Hg (10 In. Hg),
plugging the outlet of the roiameter, and than tuming
off the purnr. ‘The vacuum shall remain conatant for at
sast ona minute. Carefully release the vacuum gauge
Ibefore unpltgping the rolametsr end,
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2.2.2 Cannecl the peobe, Insart it Into the stack, and
|k sl & onnatant rates of 2 ipm (0.07) cfm). Continas
mmp g untit tha dry gan meier reglsers about 3
Jitnrn 71,1 (1% or nntil wisihle Howid dropleia sre carrind
avar from the frt Impinger to Lhe mecond. Record
tamperainre, pressuta, and dry gax meter roadings np
reauired hy Fienre 4-3, .

A.23 Afier eollevning the sample, combine the con-
tentsof the (waimpangersuad neastre the volumeto Lha
niearesl 0.5 mi,

A2 Calenlatinnx, The ealenintinn method presented (s
designad to astimnie the maisiure (0 ihe Siaci gaA;
iharefora, nther dala, which are anly neceanary for ae-
eurate maisiare determimations, are not mllm‘.‘l«d: ‘The
foliowing rauntinue adenquately estimate (ha maoisinre
eontenl, for the puepaze af doteraining Dokinetie spme-
pling rare seitings.

131 Nomeoclature,

It em = ADprovimite  proporiion, by wolume, of
waler vipar in the gas stream beaving the
weentid ihnpunger, 04125, i

I8,y = Waler ¥ipar i 1he gas sIrcam, proportion by
valume,

Mo=Molocular weicht of waler, 18.0 g/g-mole
(IR0 thilh-mnle)

'aw Ahsotile prassure {ior this method, ssme a2
harometric pressure) &l Lthe dry gas melor.

Pog=Stanidard absalinie presaars, 780 mym g
tanian, ey,

R=ideal gas eongtant, 000238 {mm Hg) {(m¥%)/
te-moley (°K) for metric units and 23.85
{in. Ilg) (WAb-molr) (*R) for English
unts,

Ta=Atmolule temperalure sl meter, *K (*R)

Yaa=Biandeard  slawiute tampersunre, 24995° K
(AX* R

Vrm Final volume of Impinger contents, mi,
V.= [nitisl vatumes of impinger coniants, mi.
Vawliry gns volume measured by dry gas meter,
dem (de),
Veatad)= Dry gas volums menmred by dry g6 meter.
c‘sgm;)cmd 10 standard conditions, dsem
ach).
¥ watady=Yolume of watct vapar enndrensed, sorrecied
to standard enndllionas, roin (sef),
@y Density of water, 0,082 p/ml (0.002201 Thami),
3.3.2 Volume of water vapor collected,

= V= V)oeRT o
avd -

=K, (V,-V,)

Ve

Fquation 4-5
where:
K =000 mdml fvr maetric nnlis
w4707 [10/ml for Kughsh units,

3.3.3 Qas volums,

Ve [ =V-(P£-:‘) (T"."‘ﬂ)
V.P

Ry -
Ta
Equation 4-8

where:
K s=0,3858 *K /mun Tg for malric uniu
=17.64 *R/in. g for English units

484 Approzimate molsture enntent.
Voo

;I CT I
Vet Va B
t’
[P A R 0
VooF Vi T (0:028)

Equation 4-7
4, Cal:lratron

4.1 For the refirence method, calibsnte eqqulpment o
specitivd in the fullowing acetions of Method 5: pection 5.3
(RIrtering aydsiem): Seclion 5.5 (tnmperalute gauges);
and Fegfion 8.7 (Latomeser), The recommended leak
chock of the metering tystem (kectinn 3.8 of Method 6)
also appliss 10 (he reference method, For the approximoss
tion method, use Lhe procsdures ontlined in Section 5.5.1
of Mothod 8 to calibrain tha motering system, and Lhe
procedure of Nethod 5, Bectlon 5.7 to calibraw: the
barometer.

5. Ribhography

1. Air Pollunion Fngineering Manuul (Sccond Edition),
Danmelson, J. A, (¢d.). UK. Environmental Protection
Agency, OfMes of Alr Qualily Planning snd Btandsrdx
l;:srmh Triangle Yark, N €. Publication Ne. AI'~40.
1973,

2 levorkin, Moward, et al. Alr Pollution Fotiree Tast-
Ing Manual. Arr Palluton Contrat Dusirict, Los Angeles,
Calll, Novrniber 1w,

. Methody for Determination of Velocity, Volume,
Dust and Mist Content of (ases. Wealern Precipuistion
Divinien af Joy Manufacturing (Co., Lea Angelea, Calif,
Bullstln Wi*-50. 1168

MITHOD S—DRTERMINATION OF FARTH UTATE B MIssI0NE
FRom BTATIONARY BOURCES

1. Principle and A pplicability

1.1 Prineiple. Particulate matter is withdrawn jeo-
kinetically fram Lhe sotres and collecled on o gloes
Hher tiiter maintained AL & temparature in the rangs of
120404 C (24R£2%" F) or siich other temperstuso oo
apecified by an applicabls subpart of the standords oy
approved Ly ths Administrator, U.B, Envirenmontsl
FProtection Agancy, for s perticular spplleation, Tho
particulats maas, which includes any materisl that
condensas at or above the Hilration wamperaturs, £
detarnuned gravimeirically altar removal of uneotbinoed
whtLer,

1.2 Applicability. This method s applicabls for tha
drtrrmination of purticutste emizmony from sistionary
BOUTCES,

2. Apparatus

2.1 Sampling Traln, A schematic of the sampling
train used in this meshad 15 shown in kigure 5-1, Comi-
plete conatruction deralls are given in APTD-081
ftiitation 2 in Bection 7); commercial models of this
troin are niso available, For changes from A PTD-0381
and fur allowable modiflcations of the train shown in
Figure 5-1, s»c the following subsections,

The operating and maintenanes proeedures for the
snmpling train ars deseribed in A P'T D-0578 (Citotion 3
in Ssctinn 7}, Bince correct usage is important in obiain.
ing valid rvsults, sll users shionld read APT[2-0378 snd
adspt the opersilng and malutenance procedurss put-
lined in it, unirss otherwise apecitied harein. The cam-
pling train consists of the lollawling companents.
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RULES AND REGULATIONS

aTm

IMPINGER TRAIN OPTIONAL, MAY BE REPLACED

: BY AN EQUIVALENT CONDENSER
.~ PROBE
m— TEMPERATURE MCATEDAREA  THERMOMETER [ e pmomeren
PITOT TUBE SENSOR FILTER HOLDER CHECK
r .~ VALVE
PROBE STACK T
\5\“ =~ WALL i
= =2y o VACUUM
’ .c . - LINE
REVERSE-TYPE '~ . s
PITOT TUBE \ / |
|~ ' = __\, i
PITOT MANOMETER IMPINGERS ICE BATH
BY-PASS VALVE
ORIFICE /
O
VACUUM
GAUGE
THERMOMETERS MAIN VALVE
DRY GAS METER AIRTIGHT
PUMP

21.1 Probs Noazls, Btalnlsms steal (218} or glasy with

. L8] adge. The angle of taper shall
be <30 and the taper shall be on the ocutaide Lo preserve
& constant ini dinmetar. The ble noztle shall he

of tha button-hook or albow design, unless otherwise

by the Administrator. 1f made of 838
staa), the noxeis ahall be constructsd from ssamless tub-
ing; other materials of construction may be used, subject
10 the approvel of tha Administratoer.

A raags of noizle eizes suitabile for isokinatic sampling
should be avallable, &.1., 0.32 to 1,27 em (b4 to b3 in.)—
o larger if higher volums sampling trains sre
Inide dismetar (11} nozzles in incrementa of 0.16 sm
(M4 In.). Each notzls shall be calibrated according to
the procsdures outlinad in Beclion 5.

2.1.2 Probe Liner. Doronilicals or quarte glass tubing
with s heating systemn capable of maintaining s gas tem-

ture at Lhe ezit end during sampling of 120%14° C
248:25° F), or such other tamperature as apacitted by
sn applicable subpart of the standards or approved hy
the Administrator lor & particular application. {The
teglor Mmay opl to oparais the aquipment at & Lemparaturs
lowar than that apecified.) Bince Lhe sctusl temperature
st the oullst of Lhe probe i3 not usually moenitored Aunng
mompling, probes constritcted according to A 1*T [)-0581
and utiliving the calibration curvas of ADPT1)-0576 {or
calibrated according Lo Lthe procedire outlined in
APTD-0576) will be considered acceptaisla,

Either borosiliccia or quarts glaas probe liners may be
ased for stack Lamparaiures up Lo aboit 480° C F)
quarts iiners shall be used for (emperatures Letween 480
and 900° C (00U and 1,85° F;. Both types ol liners may
be used at higher lernperatiues Lthan spacifind for short
periods of Lima, subject 10 Lhe approval of Lbe Adminis-
trator. ‘The sofltmiuing lempersiure lor haorosibrals is
g C (1,508° F), and for quariz it 15 1,50 ° C (2,732° F)

Whenaver praclicsl, avery etlor: should he made Lo use
borosilicate or quartt glosy proba uners. Altematively,
melal liners (o.f., 318 Mainless steel, Incoloy K252 o oLher
corresion resislant metsts) mads of searmleas tubing may
be used, subjac, Lo the spproval ol the Administrutor,

2.1.3 Pitol Tube. Type 8, a: descr:hed 1n Beetion 2.1
of Mathod 2, or othar devics approved by Lthe Adminis
tratof. The pitot tube ~hall be suiached to therrrobt (n5
shown in Figure $=1) 1o atlow constant monitoring of the
stack gaa veiocity Thae impact (high pressurs) opanung

pi s

1 Mention o tradc namas or spacific prodiiet: does not
constituls endorsement by the Environmental F'rotac-
tion Agency.

Figure 5 1. Particulate-sampling train,

plane of tha pital tube shall ba evan with or abovs the
notzls an plane (sea Method 2, Figure -8b) during
sampling. The Typs B pitot Lube assemhiy shall havs &
known costiicient, determined as outlined In Bection 4 of
Blethod 2.

214 Diffetentia. I'rassuire Osuge. Inclined manom-
slal of squaivalent dev i1 (lwo’, s wacTibed 1n Becuon
2.2 of Method 2. One nuanornater 3 il be used or velocity
head (Ap) reaclings, and the otber, wor orifios differentls.
pressun. readings.

2.1.5 Filter lioldar. Borosillcate glase, with a glams
frit fAller support and & sliicone rubber gasket. Other
materisls of construction (e.x., wainless steel, Taflon,
Viton) may be used, subject Lo approval of the Ad:
ministraior. The holder design shall provide a poaitive
renl aERinst leakage .rom the guiside or around the filler,
The bolder =hall be stiached immediately st the outlet
of the probe {or tyclons, i used),

218 Filter lleating Bystern. Any heating system
capable of mainisining & temperature arcitnd the flter
holder during sampling o 120£14° C (24R4£2°° F), or
such other temperature as specificdd by an applicable
subpart oi Ltha standards or approved by the Admluis-
trmtor for & particular applicalion. Alternatively, the
tanler Mmay ont 1o operate Lhe rquipment 8L a temperature
lowet than that specified, A tﬂnkrmwn RAUZe capabla
ol mersuring Lemperaitre to within 3° € (5.4% F) shall
be installed so thal the lemperaturs around the filver
holder can be regulated snd monitorsd during sampling.
jleating systems other than Lhe one shown in APTD-
058] may be u=ed.

2.1.7¥ Ceondenser. Thr following system shall be uved
W dJetermine the stack gas molsture eontent: Four
iminngers conpeeled I series with leak-irer grouned
glass (TLings or any simllar leak-Iree non-contaminating
futings. The first, third, and fourth impingers <hail be
ui 1he Uirrenburg-Smith design. modified by replacing
the tip with L cm (3 1) 11> glass (ube extending 10
abuutl 1.0 em (1y in.) fram the hottom o' the flask. The
seeondd impinger shall be of Lthe Ureenburg-sSnuth design
with the stundard 1ip. Modifications (e.g.. using fexibia
conncelions between the ingunRers, using matrrials
other thaifieiasy, of using Aesible vacuum lbues Lo eonneet
the iUter holder Lo Lthe condenter) may be used, subject
tn the approval of the Administrater. The first and
sreond Impdngers shall eontain known quantities of
waler (Snction 4.1.3). the thired shall be empiv. and Lha
fourth shell contain & ¥nown weighlt of <ilica gel, or
oqui ralent desiccant. A Lhrrmometer, capabie of measur-

Ing temperaturs to within 1* C (2* P) shall ba placed
sl ths outict of Lhe fourth Implnger for monitoring

PLIpa.

Allernatively, Ang syftem that cools the sampls gee
siream and allows mesaurement of 1ths water eondensed
and moisture isaving the condenser, ssch to within
1 ml or | § may be usad, subjecl jo the approval of the
Administralor. Accaptabls means are to measure Lhe
condenssd water sither gravimetrically or volumetrically
and 1o the molsture leaving the d 'H
() monitoring the lomperaturs and ure at the
exll nf the condenser and using Dalton’s law of partial
preasures; or () ing the sample gas stream Lhrough
2 tared silica g#l lor equivalent deslecant) trap with
exil gases kept below 20* C (68° F) and detsrmining
the weight galn.

If meaany other than silics gel are used to datermine
the amount of molsture leaving the condenser, it 19
recommended Lhat siiea gel {(or equivalani) sUl be
used hatween Lhe condenscr sysism and pump Lo prevent
moisture eondensalion ln the pump and metering devies
and toaveid Lhe neod Lo make corractions for molsture in
the matered volume,

Note.~It s determination of Lhe particulate matter
collreted in the implngers (s desired in addition to mols
ture content, the impinger system described above shall
be used. withowt modilication. Individua. Bisies or
control agencies requiring thiy information shall be
contacied A8 Lo the sample recovery and snalysis of the
impinger eontenta.

L58 Metering Bystem. Vacuum gauge, |eak-'res
pumyp, thrrmometers capable of measuring temperaiurs
Lowithin 3° C (5.4 F},dry gas metercapable ol measuring
wnlume to within 2 pereent, and related equipment. od
shawn in Figure S=1. Other metering systems capable of
mainiaiing =anpling rates within 10 pereent of 180~
kinetic and of delermining sample volumes 10 within 2
perernt may he uased, suhjrct 1o the approwal o the
Admirusirator. When the metering system s used 13
conjunctlinn with a pitet tube, the sysiem shall ensble
cheeks o isokinetic rtes.

sampling trains utiliziog metering symema designed for
higher Now rales than Lhat deseribed in A PT D081 or
APT 1)-057 may te used provided that the speciBea-
ikons 0 this method are met.

LIy Haromeier. Mereury. snerold, or other barometer
eapabile of measuring stmospheric pressure L0 within
2.5 mm Ig (0.1 in, Hig), In many cases. Lhe baromslrie
reading may be oblained from a nearby nationsl westber
service siation, in which case Lhe swatiop value (which is
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the ahaolute harometric pressurs) shali be raquésted and
an adjustment ler slevation differences belwesn ihe
weal her station and sampling paint shall be appbied &t &
mte of minus 2.4 am HE (0.0 In. HE) per 30 m (100 1)
clovntinn inerrane or vies verw (o clrvalion decreane.

RULES AND REGULATIONS

3‘.3 Analysls. Two reagents are required for the analy-

[CIH

4.3.1 Acetons, Bame a2 3.2

3.1.2 Dmiocant. Anbydrous calcium sulfate, Indiont-
Ing \m; lAlurmuvely. oLther t of deslecaniy may be

21.10 Oas Dansity Detarmination Eq
Tamparatur sensor and prasure gaugs, as dascribed
in Bactiona 23 and 2.4 of Method 2, and gas analyear,
il nacaraary, as deacrihed in Msthod 3. The Lumperature
arnnor shall, preferably, ba Ermlmmly sttarhed to
Al pitat tube oF wmpling probe in o Nxed eoniiguratlon,
auch that the tip of the ssnsnr axtends baynnd the leading
silxe of the pmgn sheath and does nnt tonch any metal.
Altrrnatieely, the ssnanr may bre sttached just prior
tnhume 1y the [18ld Note, however, that if the temparature
renisor ix abimehoed 10 the liokd, the serisor must ba placed
in mn nterierance-ires srTangenient with rrs}m‘l. 1o Lhe
Type 8 pilot Lihe apeninga (sex Method 2, Figure 2-7).
Ak a second alternative, il & difference of not more then
I peresnt in the average velocity niessuremnent 18 to ba
intraduced, the temperture gange need not be attached
to tha probe or pitat tube, (This altemative ja subject
to the spproval of the Administrator } °

22 Sgmple Recovery. The (ullowing
nerded,

22.1 Probe-Linsr and Prohe-Nnorgle Brushas. Nylon
bristle hrushes with stainiass steel wire handlies. Tha
proba hrush shall have extansions (st least as long as
the proba) of stainless steel, Nylon, Teflan, or imilarly
inart material, The hrushes shalt he properly sized and
shaperd tn brash ont the prohe liner and nozzle,

222 Wash Rolller—Two. (Hars wash hottlas ara
recommendsd; olyethylens wash bottles may ba used
at tha aption nf the taster. i rsroimmendsd that scetone
not be atored 1 paiyethylens bottles for longsr than &
month.

223 (ilass Bampls Atorage Cantalners. Chemieally
rexistant, horotiiicats glas hattins, for arcione washea,
A m| or 1000 m1. Merew 40 Liners shall aither be rithber-
hacked Taflon of shall b canstrmcted 30 88 (o ba loak-fre
and resistant Lo chemical stiack by aretone. (Narrow
manth glass battles have hean (onnd ta ba less prone to
leakage.) Allernatively, polyethylens bottiss may be
nserd,

224 Tetrl Dithes For Olter samplen, glaes or pol&-
ethylens, unisas otherwise specified by the Admin-
Istrater,

225 COradusted Cylinder and/or Nalance, To meas
sre candensed water tn within | nil ot | g. {irsdustsd
eylinders shall have snbdivisions nn grester than i mi.

nst Iahnratary halsnces are capahin of weighing (o tha
nearsst 0.5 g nr 1688, ANy of thase balnices i< siitables for
uss heee and n Soction 2.3 4,

2.2+  I'instiv Storage Containers Airdight containers
tostorrailicagel.

2.2.7 Funnel and Rohber Poalicrinan To sid In
transfor of silica gel o ronlainet: pol Beccessary af sties
gel i wreigherd 1n the iield.

228 Funnel (mss or polyetiilene, 10 sad 10 sample
rreavery.

210 Ausbytis For analyxis, the llinwine sepaipanent s

itermns are

needed,
23t Olase Welghing Dishes,
712 Deaiceator.
231 Anslytical Balsnee, To toepctinie 10 within 0.}
thy,
¢34 Balancs, To measure Lo within 0 L g,
2.3.5 Reakers. 250 ml.
23.n Hygromater. To measure the relative humidity

of Lhe Iahnratory snvironment,
2.3, 7 Temperattics Usaee, Ta measurs (he lenpera-
turn of the lahoratory snvirnnent,

3. Rengenfa

3.1 Bumpling, The rezgents pasd in samphogs are a9
Jolluws;

%.1.1 Filters. {llasa fhrr 0(iHerx, without srganie

hinder, exhibiling at least #1095 pereent clliceeney 1 <004
porcant penciration) on 0.3-micron dioctyl phihalate
amoke particles, The lier eMclency test shall be ton-
ducted in accordanes with ASTM standard method D
w71, Trst data Irom the supplier's guality contred
program are suificient for this pumaose,

3.1.2. Silira Uel. IndHemting 1ype. & to 18 meah, It
previously used, diy aL 170° C WY F) [or 2 hotires, New
ailice gel may be uard as reecived. Alternatively, nther
types of digiccants tquivalent or better) may he ned,
stilijeet Lo Uhir nwuova.l af the Adminksiror,

11,3 Wnater. When anaby sis of the matenal esupght in
the smpingers is required, distilled water shall be used,
1un blauks prior (o tiekd use 10 eliminate & high blank
an LrsL wnples,

414 Crushed frs,

3.1.5 Blapeack Greases, Acvliane-insoloble, hieatstabile
slicone greise, Thin is unl necessary if serew-on can-
neetars wilh Tellon sheves, ar similas, are osed, Alleepa-
tively, otlier types of stoneock grease nay be used, sub-
iret 1o Lhe approval of the Administrator.

12 Aample Heravery. Acctone—reagent grade, <0.001
ent resutue, in glass bovdJes—is required, Acetong,
friien meial containers generatly has 8 laeh residue blsnk
and shauld not be used, Bometimes, suppliers trensfer
nerinne 1o glass bollles Irom motal contasiners; thus,
wroiona blanks shall bo run prier Lo ligld uss and only
acelnone with low blank waluea {€0.00) prreent) shall ba
tisnd, 10 no casa shall & hlank value of grealer than .001
percant of the waight of acetone used be subtracted from
1he sarmple waighs.

’

used, joct ta the approval of the Administrator.
4. Procedure

4.1 Bampling. The complexity of this method i3 euch
that, in ofdst to ohlain relinble results, tenters should be
trainad and ssperienced with the test procedures.

4.1.1 Pretsst Preparstion, Al the enmpooanta shall
he maintaiied and calibrated acrarding to the procedurs
gmr-rlhmj in APTD-0578, uniess otherwise specified

L LRI

Weigh aevera) 200 to 300 g portions of silles gel in air-tight
contilners to the nearsat 0.6 g. Reeord the tolal weight of
the silirs g0l N container, on sach container. As an
Rivernatiws, tha aibiea get nesd nnt ba proweighed, but
muy be weighed directly in ita [mplrger or sampling
hulder just prior to traln asaembiy.

Chack Rlters visunlly agsinst bgiit for irregulariites and
Rawa or pinhole leaks. Label fiters of Lhe proper dismeter
ufk the hack nide near the edge using numbering maching
ink. Aa an siternative, label the shipping contsiners
(glass or plaatic petri dishen) and kaep the filtera in thess
confainers st all 1tmes excepl during sampling and
wrighing. .

Dexiceats the Hlters aL 20-:56° C (ARE10° 1) and
ambient pressure kr at kaast 24 hours and wrigh at in-
tervalt of A1 least @ houts to & constant walght, i»,,
<0.5 mg changs fram pravions weighing: record resultsy
to the neareat 0.1 mg. During each waighing the Alter
must not be axposed to the laborsiory aimaosphers for s
perind greater than 2 minutas and & relative humidity
ahovr 50 percent. Alternatively (unless otherwise speci-
fird hy the Adminisirator}, the filters may be oven
dnied st 105* C (220° F) for 2 to 3 hours, desicested for 2
hours, and waeighed. Procedures other than thoss de-
aerthedl, which accoant for relative humidity effacts, may
ba usrd, subject Lo the appenval of Lha Adniintstrstor.

4.1.2 I'reiyminary lleterminations. Helact the sam-
phne site and the minimum number of sampling pointa
acrording to Mathad | nr as apecilied by the Administra-
tor. eterinina-the stack prasmaiee, temperature, snd the
range of veloeity hemlz nnng Meghaa 2t (e recommanded
1har 0 lemicchnek of (he piral lines saee Method 2, Ber-
tinn 3.1 he prrfarmed, [reternuns the mostiare content
using Approuimation Methad 4 or 3= anternativea for
the purpoase nl muking secmenac samniing rai= srttinge,
Dietaemnine the acrk gas dry molacnlar weight, as dea-
erthod e Methed 2, Seetien 3 A f imiegented Method 2
sampling tsuxed for molecylar weight determenation, the
imtegrnted bag sampte sha!l be taken amulisneously
with, and for tha sasne ol Jengeth of tane as, the par-
Henln e sample A,

Beleet f porzhe sz based on the range of velowity hegals,

11l Lhial 61 1% AT NecesSaly 10 CHABRe Lhe nagzde fizean
nrder (o natntain Isokinebse snmphing Fates. During the
mn, da nol change the narzle iz, Ensitre that the
prropar dhifTerential pressare gauge s chiosen tor the range
of velooily heads encountered see Seeviom 2.2 of Method
2.
Nrlect a wnituhle probe liner aiid prohe langth such that
nil traverse pasnts ¢an” ba sampled. Far large stacks,
ronsider sampling from apposite «ides af the stack 1o
fealitee Ltha tength of prohes,

Helect & Lotal sampling Lime grearer than or squel to
the minimum total sampliog tine spacified in the test
procedures for tha apecide imdusiry such that {1) the
sumpling time ner poiNt is N0t less than 2 min (07 some
greater 1ane interval as spactfieed by the Administratar),
and (2 Lthe sample volume 1aken (correeted Lo standard
conshitions) will exered the rrguired milimum tolal gas
sample valume, Tha latter 15 based on b approzimsle
average samphng rare,

It is recommended that (the number of minutes sam-
Il &t #nch point be &n jnteger of AN 1nteger plus ohe-
RIF mmnie, 1 order 10 avold Limekeepung erfors.

fo ssne errenmslanees, e.g., batch cyeles, it may be
nacessaty 1o sample for shoner times st Lha traverse
points Ald Lo obiain smalier gas sample volumns. In
these cases, 1lie Admiusirelor’s approval must fiest
hée ahituned

414 Pregaratum ol Collection Train During prep-
araninn and assemhbiy of the sampling train, Kesp al
openings where eantanination can oreur envered until
jrst priat to s mibly or until saniplhiog 15 aheul to begin,

iwee tod) md of water in esch of Lhe lirst Lo impingers,
ienve ihe third unpinger empty, snd wansfer spproxi-
Tnlely 200 to 3% g of preweighed silica gel from its
cantaluer o the feurth impinger. More silica gel may ba
nsed, it care should ba taken to risure that it is not
rutraibed and cerfied out iron the impinger during
sranpliy 1Macs the contsiner in a clean place for Iater
wie 1 the smple recovery. Alternatively, the weight of
the sitiva gel phit impinger may be determined to the
neareel U 5 p and recarded.

Vsing & (wosrer or clean disposshls mraital tloves,
plare & labeled Gdentitied) nanm-lrhfd iter in tha
lilter holder. e sura that the filier is properly centered
and the gaskel properly placed 30 a8 to prevent the
swuple gas stream from cirenmventing the fiiter. Check
the hilter for taars after assemhly is eompleted.

When glass Uners are userd, install Lthe sglectad notels
using 8 Vitan A O-nng when stark tamPeratiras ars
lexs than 24 C (500° F) and an asbestos stnng pasket
wien Lemperatiares, are higher. See APTD-0678 for

.

detalls. OLher connesting aystems usiag cither 20 siain
lam stesl or Teflon inrrules may be used. When mnetal
linare are used, Innisll Lthe nosele s ahove of by & leak-
tron direet mechanlial connection. Mark the probe with
hieat resistant tape o by same other mathed Lo denote
Lhe proper distaics into the stack or duct for sach sum-
pling point.

Bel ur the train s in Figure 51, u.sl:n (if necessary)
s very light roat of silicone gresre on all gronnd glass
jointa, gressing only the outer portion (see A I'T VT)
10 arvoid poasibility of contaminstion by ths silicons
grease. Bubject to the approval of the Administrator, s
glans cyclone may ha used hetween the probe and filtrr
holder whan the tatal particulnte eateh is experted to
sxceed 100 mg or when water draplets are present in tha
stack gos,

I'lace crushed ice aronnd the impingees.

4.1.4 eak-Check Procedure:.

4.1.4.1 PFretost Leak-Check, A pretect benk-rberck Is
recommended, hut not required. I Lthe taster apts th
ennduct the pretest lenk-vheck, the following provedure
shall ha irsed.

After the asampling train has been azsembled, turn on
and st the filter and prohe heating aysteniant tis desired
ontrating tamperatirsa. ANow time for ths tem perstures
toatabilize, Il a Viton A O-ring of other leak-fres connee-
tion |8 used in assembling the probe nottle to the probe
liher, laak-check the train at the sampling site by plng-
ging the noetie and pulling & 380 mm Hg (18 in, Hg)
FACIM.

NOTE =~ A lower vacuum may he used, provided thet
it is not sxcesded during the tast,

1f an anhestos string is used, do not connect the prohe
tn the train during the leak-theck, Instead, loak-check
the trath by tirst plugging the inlst to the filtsr holder
(ryclons, i appdicable) wund prlling & 380 mm Hg (15in.
1ig} varuim (A~ Note immedistely abovs). Then con-
nect the probe 1o the train and lesk-cherk at sbout 25
mm Hg {1l in. Hel vacinom: altamatively, the probe may
ba lesk-checked with 1he rest of Lthe sampling train, in
ona stap, at 2 mm g (15 in. Hg) vacoum, Leskage
ratea in exeess of 4 pereent of the averags sampling rate
or 000087 mimin (.02 cfm), whichever is less, are
uriacreptabis,

The following lrak-cherk instrurtions for the sampling
train deseribed 10 A FTL-0076 and A PT-0581 may be
belpfil. Start the nump with bypasa valve fully open
and cnarte adjist ¥alve completely closed. Fartially
open the coarse adjust valve sand sinwly elase Lhe by pata
wulvstintil the desieed vachnm is resched, Do not raverss
direction of hynass valve; this will ranse water to hack
up into the fikter holder, I the desired vacuum is ¢x-
verded, either lenk-check at thia higher vaciion or end
the leuk ¢heck nt shown helow and start aver,

When the lenk-check 15 comnpleted, lirst <lowly removs
the plug from fhe inlet to the prohe, tilier hulder, of
eyclone it applieabley and mmedintely turn ol the
Tacenm pump, This prevents the waterin the impingers
fromn heing foreed barkward inte the lilter halder and
silien gel from boing entramed hickward imto the third
impnger.

4.1.6.2 Leak-t"hacks Duging Ssaple Hun, 1, during
tha sampling run, a romponent {e.g., fiiter assembly
or impinger) change héromes necestaly, n leak-chack
shall be randurted immediately bejore the change 18
made. The leak-check shall be done acrording to the

roradtire onthined in Rection 4.1.4.1 abave, sxrept that

1 shill be done st & vicuum rqual to or greater than the
maximum value recorded up to that point in the test.
11 the lenkage rate 18 found to be no greater than 0,000%7
mimin (042 cfm) or 4 pareent ol the averoge nmplina
rate (whichever it lrss), the results are arrsptahle, an
ne carrectinn will nesd to be applied to the total volume
of dry gas metered: if, hnwever, & higher leakage rate
ix nbtained, the tecter shuil sither record the lenkage
rate knd plan 1o roreect the sampls volume as shown in
Baction 1,1 ¢f this method, or shall void the sampling

run, .

linmedistely after component changes, leak-chacka
are optionall if sueh lekk-checks are done, the procedurs
authned in Bection 4.1.4.1 ahowe shall he used,

4.1.4.3 Pog-rest Legk-Cheel, A lenk-chack is mands-
tnry at the ennecintion af each rampling ran. The laak-
cheek shall be done it arcordnnes with Lha procedures
oumilined 1y Bection 4.1.4.1, sdcept that it shall be con-
ducted at 8 vacuum eqnil o or grenter than the mari-
mim value reachied duning tha samipling run, If the
Irakage rate is fovnit to be uy greater than 0.00047 mymin
{02 rimy or 4 pereent of the averags samipling rate
(whichever is lesa), the resulis are secepiabile, and oo
enrrection need he applied to the totel volumoe of dry gas
metered, If, howaver, a highet leakage rats m obtained,
tha tenter shall sither reenrd the leakagn rte and correct
the sample voliume as shown in Bection 6.3 0f L11is method,
or shall veid the sampling run.

4.1.5 Particulate ‘Traln Operation. During the
sampling run, maintain an isokinetic sampling reta
{within 10 peresnt of trus (sokinetic unless otherwiss
specifisd hy the Adminisirator) and s lsmperatufe
sround the filter of 120-214° C (24825° F), or such other
temperatute aa specified by an spplicable subpar of the
standsrds or approved by the Adminlsimter.

For aach run, record the data required on & data shest
mich sa the one shown in Figure 5-2. Ba sure to Tenotd the
initinl dry gas meter : ading, Record tha dry meter
readings st the beginnitk and end of sach smmp lnui::
inermmant, when ahang.:s in fow mms are mads,
snd alter each leak check, and when sampling is halteds
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Teke other readinga regulnd by Figure 5-2 at least onos
st sach mmple point during esch tims Incrament and
addiiionsl readings whan significant changes (20 percent.
watistion [n velocity head resdings) cecesmsitate sddl-
tional adjustments io flow rets. vel and serc the

. B the m laval and tero may
drift dus ta wibrationa and temperature changes, make
periothc checks during Lthe traverse.

. RULES AND REGULATIONS

Clhan the portholes prior to the test run ts
the chanse of sam Mmﬂhl.'hm
e and

dpnng.. h-u“ LeTe Are s tamn

and pro ) ap r-'nlun
that the plot tube and bs are pfnp-rz positioned.
Poaition the nozele st the with tha Up

travarse poin

poiniing dirscily {nto the gas seam. fﬁmndhul nart
the pump and sadjust the Aow to isokinstis cenditions.
Nomographs are available, which sid In the raptd wdjust-

PLANT
LOCATIDN
OPEAATOR
DATE

RUN N0
SAMPLE BOX NO.
METER 80X NO,
METER AHg

CFACTOR
PITOT TUBE COEFFICIENT,Cy

SCHEMATIC OF STACK CROSS SECTION

AMBIENT TEMPERATURE
SARDMETAIC PRESSURE
ASSUMEQD MOISTURE, %
PROSE LENGTH, m {1}
'NOZZLE IDENTIFICATION NO. :
AVERAGE CALIBRATED NOZZLE DIAMETER, oo () e e
PROBE HEATER SETTING
LEAK RATE, mY/min.{ctm)
PROSE LINER MATERIAL
STATIC PRESSURE, mm Hy lin. Mg}
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(see Citation 7 in Bection 7} are taken

[ ta £to)
bt ¢ Lhe deviations.

to competasts

FILTER ND,
PRESSURE
DIFFERENTIAL
ACROS3 GAS SAMPLE TEMPERATURE "'E?xl:l‘:suu't
: stacy | VELOCITY | OmifICE AT DRY GAS METER LEAVING
samPLNG | vAcuuM | TempERATURE|  wEAD METER GAS SAMMLE FILTER HOLDER| CONDENSER OR
TRAVERSE POINT TiME mm Hg (Tgl 14rg), o H20 VOLUME INLET, OUTLET | TEMPERATURE, | LAST IMPINGER,
- NUMBER i) mia. | ({in Ho) SC(°FF | mmin)H20]  fin. H200 mdmd. | e *n | %c*n *C [*F) *C 1*F)
TOTAL Avg. Avy.
AVEAAGE Ave,

Whett the ttack is under significant negativa prassurs
theight of imyunger stem}, take cara to closs the coarss
adjust valen befors insarting the proba into Lha stack to
prevant water from backing into Lhe Hlter holder. If
necassary, the pitmp may be turned on with the coarss
adjust valves closed.

When the probe i in position, binck off the apanings
aratind the prohe and porthols to prevent wirepne-
sentative dilntion of the gas stream.

Traversa the stack crossssction, as requiired by Melhnd
1 or a8 specilied by the Adrinistrator, being caraful not
to bump the prohe nozzls into the stack walls when
aampting near the walls or when removing or insarting
the probe through the porthnles; thiy minimizes Lhe
chianee of extracting deposited 1paterial.

lluring tha test run, make periodic adjustments to
keep tho temperature around the Aiter holder st the
proper Ievel; add mors ics and, if necessary, salt to
nAHILAIN & teniperatire of Inss than 20° G (48° F) et the
eondenserisilia gel outlel. Alsn, perindically check
the lownl and reen of Lthe manometer. .

If tha presaire drop acrnas the Hiter becomes too high,
making sokinstic sampling ditfcult to maintain, the
filler may he replaced in tha midst of & sample run. It
is reconunended Lhat another compets filter mﬂmhlr
e used rather Lhan altempling to chapge the filtar (tsell.
Refare m new dilter aasembly is installed, ronduct s leak-
rhrck (sae Soction 4.1.4.2). The toisl particnlate weight
shsll mclide the mummation of ail fiiter sasemhiy catches.

A single train shall be used for the entire sample nib
exvent LN fases where simultansons sampling is required
in LWO of mora separsts ducts or st two or more different
lovalions within the same duct, or, In caska whare squip-
ment failurs necossitatas & change of traina. In all other
gitumtiona, the usa of two or more truins will be subjert to
the approval of the Administrator.

Figure 5-2, Particulale field data,

Nots that when two or mora tralns are usad, separate
snaiyses of the [ront-balf and tif applicable} Lmpinger
catches from each train shall he parformned, nnisas idsnti-
cal nottle aieas were used on all trains, tn which case, the
front-hall eatches from the individual trains may be
camblned (a8 ey the impinger calchag ) and one analysis
of frant-hall catch and one anelysis of impingesr catch
nay be performed. Consult with the Adminlatrater for
detalls conrerning the calculation of rasulls when 1wu of
mnre trains are used.

At the end of the sample mun, tum ofT the cosrse adjust
valve, remove the prahe and noztls from the siack, lurn
oft the purnp, record the nal dry kas metar-reading. and
econdnet & post-test leakkcheck, aa outlined in Berction
4.1.4 %, Alw, lask-heck the pitot incs as described in
Method 2, saction 3.1; the linas must pasa this isak-checkr,
in ordar 1o validate the veineity head data.

4.1.8 Caiculation of Percent Jsokinetic. Calenlate
perret soktinatic (ssa Celenlatinns, Section ) to deter-
mira whether the run was valid ar another test min
shonlc be made. |{ there was difficnily in maintsining
isokinetic ratas dus to suree conditions, ransult with
the Admlnisteator for poasibles varianee on Lhe isokinstic
rates,

4.2 Sample Recowery. Proper sleanup procedurs
beglos as snon aa Lthe probe i3 removed from the stack at
the rnd af the sampling period. Allow the prolwe to cool,

When the protw can e safely handled, wi oft all
external particulate matier near the dp of the probe
nozzle and place & cap nver Lt Lo prevent Ioalng or galning
particulate matter, Do not cap nfl Lthe probs Lip tightly
whils the sampling train 1a conling down as this would
creates & vacuum Ln tha dilter holder, thus drawing water
from the Impingers into the filter holder.

Rafore moving the sample irain to the cleanup sits,
reimo®e Lhe probe from the sample tratn, wipe off the

silicons groase, and ¢ap the open otitlst of the probs. Be
careful not to lose sny condenaate thal might be pressnt.
Wipe off the silicone greass from the fiter [nlet where the
probs was lestened and ¢ap it. Remove the umbilical
cord from the Iast impinger and cap the impinger. If &
flaxibie line is used batwnaen the Arst lmg.in or con-
danser and the Alter holder, disconnect the line at the
fier helder and lot any condensed waler or liquid
drain Into the impingers or condenser. After wiping off
the silicone grenss, cap off the filter holder outlet and
impinger inlet. Either ground-glasa stoppers, plastis
cans, of serum caps may be used to close thess ol)enlnn.

ransfer thu'Fmbn and filter-{mpinger assembly to the
cleanup ares. This area shotld be clean and protected
from the wind so that the chanees of contaminating of
loging the sarnple will he minimized,

Save m portlon of the acetone used for cleanup as a
hiank. Take 200 ml of this acetone direatly irom the wash
hottls being used and place it in & glass sampls container
lahnled ** seetone blank.”

Inspect tha train prior to and during disassembly and
??Ilo any sbnormal conditions, Trest the samples as

ol lows:

Contginer No, I, Carefully removs tha filter trom the
filter holder and placs it in iis identlfed psetr dish son-
talner. Use & r of 1weerers and/or clean disposalle
surgical gloves 10 hendia the flter. If it |3 necesiary to
fold the fllter, do so such that the particulste cake is
Inside ths foid. Carsfilly transfer to tha petri dish any
particulate matier end/or flier fibers which adhere to
the filter holder gasket, bg uslng & dry oylon bristle
brush and/or & sharp-sdged blade. Seal the contalner.

Container No, #. Taking cars 1o ase that dum on the
outslds of the probs or other exterlor does Dot
get Lnto the sampls, quantitativaly recover
matter or ahy condensats [rom the probe nogsls, probs
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nmnz. probe tner, and frant half of the Aller bulder by
warhing thear componants with acetans snd placing the
whsh In a contamer. Distiled watar be caed

instend of aeetone whan sppraved by the A

and shall be used when specifad by the Administrator;
in thase casse, sve & Watar blank and foHow the Admin.
wtrator's directioiis on aoslysis. Perlorm the sceions
Finses na follows:

[ arefully remave the peolse nogale and clean the inside
surfuce by mosing with neetone fron & wash holis and
Leushing with a nylon bredtle brush. Jirush gt the
aertons mAnse shows no wisible particles, after which
niaka & (el rinae of the inside suriaee with acctone.

Hra=h and rinee the wside patts of the Bwegelok

Bt with acebone i & Sitniler way until nn visthle
partieles rematn,
Ritest 1ha prodw lner wih acstane hy filting and
Folaine the prole w Bbde sqptictiig teetane 1o its Lpper
riich a0 Lhar wll Innide mae(nees will Lo wetiod with nes-
e, Let the acetooe dein from the lower ensbanta the
mmpls enritainer. A funnel (glast or polvethylene) mny
T usedd 1o il o transferviog gunl washes 1o she ean-
walner. Follnw the aertons Anse wath A peabe brash,
Hald the prabe 1 AR anelioed posidion, Rgqirt pestones
wta the npper end A8 the prabe brash is g pushed
with a hwinine Actunt 1heaneh the peohe; hall a sample
eceniainer ponderneiath 1he lwer eodl of The profse nnd
chivh any e e pisl parslenkdse marter which g
Birushed fram the proabe, Bun the Doashe throngh the
probe Threa Lies of ety until nn visthle partieulnte
Tatter o~ eartdied ont whih e aeete of nahl none
temainis o 1he probwe Loer on sl nspectiim, With
statidess stewl of athee melal protes, rn the hrush
throngh 1 the Aleve prese ilnsd pepnn AL dest sy
thees siee inetnl prakes base capalt ereviees o whinel
R e e . Manse the Dirreh
TR IRTRNS L o these woashitngs
1 othe bevchong, nske u
s Jeserthend abnve,

It is recommetided Lthat twe peaple he seed Lo clean
the probe Lo minimite wwbipke loasss Hoetween samphing
runs, keep brushes clean and pralscial from contamng
wuon

Atter enmuring that all jninte have bren wiped rlean
el vilicane grease, elean (he pnside of tos front half of the
Bitar holder hy rbhing The aistfaces with & iyl brixtle
briith and rinsing with meclone Qs fach anrinee
thres timee ar mare Il needed to reminye vicihie parhicn-
Jate. Makie & fiad finse of Lhe brmsh sl blter hotder.
Carsfully rinze ot Lhe glass cyelane, alsn Gl applicable).
Aler all aeatone washings aned pacticniafe matier have
beent ~allected 10 Lhe sample contasner, bighten the hid
a1 the sample rontadnet o that acetnne will not teak
@it when it is ehipped to the Iaboratory, Mask the
height af Lthe (Irud Ineel ta determine whether ar nnt
leakage necurred durning transport Label the contather
Lo claarly plentily o condends

Cnnigener No 5 Nate the eolor of the indicating silicrs
wel Lo deterninie 11t Bas Jwencotn rly spenl and neke
a notstinn af 1ts eonetition, Vran-fer the suiew ged from
tha fourth tmpiseer 10 105 angnsd cadainer sl sl
A fupnel may make it casier to pour The<sdicegel withont
splling A nubber polueman Ry be used & &b a4 tn
remaving the silea gel from the tmpinper 10 25 nod
neceassary Lo remore the siall gireint of dost parlieles
that may adhere to the impinger wall and are diMicnie
to remove. Biiee Lhe gain s weight s to be naed for
moistute ealeuiations, dn not nse sny water or other
liquids 1o transfer the <iliva gel TT e balsnce v avmlabie
m tha fleld, follow the procedure for container No, 3
1o Bection 4 5.

Immnger Water Treat the impinger- as Tullowsy, Muka
A notation of any calur ot im0 lepunleateh, Messure
the hguid which 1< in the Hest thres inqungers o wathin
=1 ml by nsing & gradusied cgLinder or by weighing 1t
to within =(.5 g by using & bainnee (il one s availnble).
Racotd the volume or weight of ligquid present, This
intormation it required to esleulste the moirtire ronlent
of Lhe efDusnt gas.

Discard the linuid aftsr measuring and recording tha
volume of weight, unitess analysiz of the ympinger catibh
s reneiired (see Note, Bection 2.1 7).

If & different type of eondenser I3 used, meature tha
amoitnt of mateture rondensed ather solumetrically or
gravimetrically

Whenever ihle, rontsiners shemld ha shipped in
mich & way that they remsin upnght at atl times,

43 Ansiysiv,. Herord the date regnired on s sheel
riarh a8 the one shown in Figure 53, Handle each sampie
captainer as follows-

Condainer No. I, Leawe the contents In the shipping
ecantainer or transler the filter and any locse particiulats
trom Lbre saniple rontainer to u lared ginas weighing dish,
Dueciceste tor 24 bours in & denccator containing sanhy-
drous ealcium miltata. Weigh to & constant weight and
report the ramilts to the nearest 0.1 mg. For purpores of
this Saction, 4.3, tha tarm “constant weighi’' means a
difference of no more than 0.5 mg or 1 parcent of total
welght lass tars weigbht, wiichever s greatsr, betwann
two conmcutive weighings, with no leas than 8 hours of
desiceation time bet ween weighinga.

AULES AND REGULATIONS

Plant

Dets

Run No,

Filter No.

Amaunt liquid lost during transport
Acetane blank volume, m!
Acetone wash volume, ml
Acetone blank cancentration, mg/mg {equation 54)

Acetone wash biank, mg {equation 5-5)

WEIGHT OF PARTICULATE COLLECTED,

CONTAINER mg
NUMBER
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
1
2
TOTAL
Less acetone blank
Weight of particulate matter
VOLUME OF LIQUID
WATER COLLECTED
IMPINGER SILICA GEL
VOLUME, WE .
mt, /]
=

FINAL

#

INITIAL

LIQUID COLLECTED

TOTAL VOLUME COLLECTED g*

¥ CONVERY WEIGHT OF WATER YO VOLUME BY DIVIDING TOTAL WEIGHT
INCREASE BY DENSITY OF WATER {1g/ml).

INCREASE, g
19/mi

Flgure 5-'3. Analytical data.
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Allernatively, the sampls may he 0%en drisd at 108* C
{2XPF F) for 2 1o 3 hours, cooled In the desiccator, and
waighed to & constant waight, unlsas atherwise specifiad
by the Admimistrator. The tester mey slso opt Lo oven
dry the ssrople st 106 * C (228 * F) for I tod bours, weigh
the sampla, and wse thia weight aa a final walght.
Conlainry No. 5. Notes tha level of hiquid |n the container
and confirm on the annlysis sheet whether or not leaage
occutfed during transpert, 1l 8 noticeable amount of
Isakags haa oceurred, sither vatd the sampls or use
methods, subiact tn the approvsl of the Administrator,
Lo corrsct the (Inal rasnits, Messure the liquid in this
container elther volumetricsliy 1o 1 ml ot grarl-
metrirally o 0.5 g. Trantler tha coutents to & tared
2W-ml busker and araprots 1o drynest at ambisnt
temparstiirs and preasure. Dasiccate for 24 hours and
weaigh Lo & constant welght. Heport the resulta Lo the
neareat 0.1 mg.
Conmtatner Mo, 3. Welgh Lhe apont sllica gel for silics gel
pluz impinger) Lo the nearest 0.5 g waimg & balance. This
ltop may be conducted vn the lield.
“Aceione Rlant” Centeiner. Messure scetone In this
containne sither volumetrically or gravimetricslly.
Transfiae the aoetone to s tared 250-m) beakar and svap-
orats 1o dryness st ambisnt tampersturs and pressure.
Dwaiccats for 24 hours and welgh to m contsant weight.
Raport the reaults Lo the nearsst 0.1 mg.
OFE,—AL the aption of the tester, tha eontants of
Container No. 2 as wall as the scatone blank container
rmay ha avaparatad at tempersturss higher than ambi-
ent. If svaparstion is dona at an slevated temparstors,
the taraperaturs musi ba helow Lthe boiling pornt of the
molvant; slse, Lo prevsnt “humpiug,’” the svaporation
gocﬁn must he cinsaly supearvised, and the contants of
a heakor must he swirlsd oceasionally to mamtain an
avan temparatura. Lisa sxtrama cara, a3 secrtona is highly
Nammal:is and hes a low Jash poiut.

5, Calration

Maintain & ishorstory 1og of all callbrations,

51 Prohe Notrle, Prohe nozilea shall he calibtated
hators thair (nitinl nas 1n tha fleld, Using & micrometer,
measurs the inside dwinetir of the nozzle to the nearest

RUBBER
RUBBER STOPPER
TUBING
v - _
kR :w .
CLOSED
BLOWINTO TUBING :
UNTIL MANOMETER
READS S TO 7 INCHES
WATER COLUMN ORIFICE
MANOMETER

&1 Nomenelatura .

A = Cross-saciianul aren nf nazrle, in? (5.

B wWater vapor in the gma atresm, propartion
by volums,

C. = Ateinns blank rasidues conoentrations, m"‘t

N = {onosniratiun of particulste matisr o stac

£sa, dry hasis, correcied to siandard condi-
tiona, g/dsem (g/dsef),

1 = Paroent of isakinetic sampling.

= MAarimum scceptable lsakags rats for either s

retest leak checkk or for & leak cheok follow-
ng s componsnt change; squal to 0.00087
mifmin (0.02 cfm) or 4 percent of Lhe sversge
aampling rote, whichever ia less.

In = Individual leakugs rele observed durin’ the
Iaak check conducted prior to the “iw
componenl changs (iwl, 2, 3.... %),
m¥/miy (efm).

Le = [onkage rata nhaerved during the post-test

leak chack, m¥/mian (ctm}.

= Totai amount of particulste matter collected,

m.
mg.

Me =Muleculsr welght of water. 18.0 g/g-mols
(18.0 |b/1b-male).

»e =Mam of residus of acelons alter evaporation,
mg.

v+ = Barometric pressurs st the sampling sita,

mm Hg (10, IIg).
P = A baoluls staok pressure, mm Hg {In. Hg).
=Btanderd sbaoluts pressurs, 760 mm kg
(20.97 1n. Hg).

RULES AND REGULATIONS

0.025 mm {0,001 In. }. Make thres mparste meaturemeants
using different dismetars sach tims, and obtain the sver-
age of the measurernents. The diffarsnos bstween the high
snd low nurahers shal not arcesd 0.1 mm {0.004 in.).
Whaen notsies becoms nicked, dented, of corrodad, Lthey
shall be reshaped, sh ned, and recalibrated befors
use, Each noxtle shell permansntly and uniqualy
idetitified,

5.2 Pitot Tube. The Typs 8 pitot tubie assembly shall
ba calibratad srccording 10 the procedure outlined in
Baction 4 of Method 2.

5.3 Matering Aystam. Nefore its Initinl vae In the Gsld,
Lthe mecering a1y steen shall he calihrated wceording to the
proeadure outlinad in A PTD-HGT8, Instead of physically
adjusting the dry gas metar disl Fesdings Lo corvespond
to the wet Lest meler readings, calibration factors mnr ha
used to malhamaticslly correct Lhe gas mater disl readings
to the proper valuas. Belors calibrating the metaring sys-
tam, il 1n suggestadl that s leakcheck ba conducted.
For metnring systema having diaphragm pumps, the
normat trak-check procedure will not dutact leskages
within the pump. For these casea tha following leak-
check proesdore is suggesiod: make s {-minuts eallbra-
tion run at 0.00057 m ¥min (0. 02 cim); al the and of the
tun, take the difference of the maasured wal tast meter
and dry gaa meter volumes; divids the diffarence hy 10
to gt Lhe lesk rate. The leak rate should not excee
0.0007 m 3min (0.02 cim).

After ench Neld usa, the calibration of tha metering
system shall ha chiacked h{ periorming thres calibration
runs st & sngle, intremediate orilice satling {hased on
the previous feld test), with thes vacuum set st Lhs
maximum value reached during the tast seriesa. To
addjitst Lthe gaczum. intert & ¥aive batwean the wat Lest
mrter and the inist of Lhe metening system, Caleulste
tha avarage value of Lha calihration factor, If tha ealibre-
tion has changed h{ mare than 5 percant, racalibrats
the metar over ths full rangs of erifice settings, s out-
hnod in APT D -00TH :

Alternative procedires, ag., using the orifice metar
conllivinnta, may b ysed, subjeet o Lhe spiproval of the
Adminiatrator. .

ORIFICE

R "} i ) ﬁ .l
1 .T ) ‘
Y [
—N MAIN VALVE

/ !
\._ /4

DRY TESTMETER

BY-PASS VALVE

41781

Note.~I tha dry gas meter sosfficient values obtained
mmam.&m-mﬂubymmmnu peromni,
ihe tast pevies sball sither be votded, or calculations for
the Leat sories shall be od using whichever meter

et wvalus (1.8, lladon of altar) give the lower
valus of total sampis voluma.

5.4 Probe nu‘l,« Callbretion. The probe heating
.vatemn shall be calibrated Lefors its Initis] tise in Lhe
{1c1d according Lo Lhe prooadurn oullined In A PT D-0578,
Probes constructed according to APT D-0581 need not
be calihrated if the calibration curves in APTD-0578
arn usad. .

5.5 Temperstues (lauges.” Usa the pracsdure o
Sectinn 4.3 of Mothod 2 to calibrate in-stack Lemperaturs
gauges. sl Lharmomriers, such as are used (or the dry
gas meter and condapser outtet, shall be calibrated
sgalnst roarcitry-in-g thermormelars.

5.4 Lesk Cheek of Metering Bystem Shown In Figure
4 1. Thsl portion of Lhe yampiing train tram the Pump
to Lhe orifice meter thould be lrsk eheckad prioe Lo Initial
use and alter each shipmant, Leakage aftar ihe pump will
resuit in bass volumée being recorded than ls setually
sampled. The [lollowing procedure is suggeetad (sea
Figure 54): Closs the maln valve on the mater bor.
insert & ons-hole rubber stopper with rubber tubi
attached into the orifice exhaust pips. Disconnect an:
vent the low side of the orifioe manametar. Close off Lhe
low side orifice tap. Pressurize the sysiam Lo 13 Lo 18 em
(5 10 7 in.) water column by biowing Inle the rubber
tubing. Pinch off the tuhing and observe the manometer
lor one minuta. A 1088 of pressurs on the manometer
Indiesiles a leak in Lthe meter box; lasks, if present, must
be corzacted.

5.7 Barometer. Callbrata against a mereury barom-
slar,

8. Cualeulations

(9] pul calculations, relaining at least ona extra
drcimsl figure bayond thet of Lhe sequired data. Round
oft figurea alfter the Anal ealeulation. Other forms of Lhe
squalions may be used as long a3 they give squiralent
resulls.

VACUUM
GAUGE

d 4

= t ;

CLOSED

AIR-TIGHT
- PUMP :

Figure 5-4. Leak check of meter box.

R wldeal gas ronstant, 0.04238 mm Hg-m*K-¢-
maols 21,85 in, Hg-f14°R-Ib-mole}.

Te = Ahsoluts average dry 1‘” mstar tamperatilre
{sne Figure 5-2), K (°k).

T, = Absoltite average dack gas temopersture (ses
Figurs 8-2), "X ("R}.

Tu¢ =Sfinndard absolute tempersture, 93° K
(528°% R).

Ve = Yolume of acetons hiank, mi.

Viu =VYolume of acetnnes used in wash, mi,

Vi, = Total volume of liquid ecliacted in impingers

and silica gol (sse Fipurs 5-3), ml.

Vu=Volums of gas mmple as medsured by dry gas

mater, dem (def).

Va(ua)=Voluma of gas sampls meamired by the dry
gas metar, corrac to standard conditions,
dsem (dsef),

Vetosy=Volume of water vapor in the yaa sampls,
corrected to standard conditions, scm ﬁ

V,=Btack gas velocity, oalculated by Metl 2,
Equation 39, ual data obiained from
Mathod 8, m/sec (I ).

W,=Weight of reaidus In aostons wash, mg.

¥Y=Dry gxaa meter calibration factor,
Ali= Average praamirs differential across the oriflice
tneter (ses Figure 5-2), mm HsO (In. HyO).

.'—ll:o)o":lﬂs'i’ of acetons, mg/ml (s label on

thls).

Py Db.;jm, of water, 0.0082 g/ml (0.00230%

fml}.
#="Total sarupling time, min.
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# = Sampling tima Intsrval, from the beginning

:LI run until the Arst componsnt changs,
n.

#.=Bampling time interval, batween twe muc-
caseive componsnt changes, beginning with
the Interval between the first and second
changes, min.

¢, =Bampling time Lnterval, from the fAinal (nin)
compotient changs until the end of the

158 Eﬂmggu n.trln. m;n,
LI c gravity of merc f
e Dﬂ"ml ¥ ury.

02 1‘03- Con;:r;'lon to percent. 9
A varage At meter tamperaturs snd averngs
orifloe gv-un drop, Bas duta shest (Figure 5-2).

63 Dry G X the mmpls volums
measured by the dry gas metsr to stan eonditiona
(30" C, 700 mm Hy or 88* F, 20.02 in. Hg) by using
lquatfnn 51, H
[
,- Purtise

L Pau

Pia + {aH/13.6)
Ta

Eqgation 5-1

r vf T
V-(.m)=‘ -‘ ("7_-.-:!)

=K,V.Y

18, 1977
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RULES AND REGULATIONS

whare:
«0.500 *K/mm Hy for metric cnta
1704 * Riin. Hg for Eogilsh unita

ﬂm—ma-l-:’lhduvﬂthnmh
uﬂ.n;nn
mﬂm.. gn:kuh.‘tm

mining the molsure eontant based u sesumnption of

& L.M L..qudonb—lmuﬂ.hmoﬂnod-

{n) Cn- 1. No eomponent ehanges

mads during
- smmpling run. 1o thia case, repisre ¥a in Egustion 51

with Lhe expreesion;
Va— (L, L.)e]
fh) Case II. One or mors component changsm mede

during the sampling nin. [n this ease, replace Vo in
Equstion &1 by the eapression.

[V-_ ("I - La}al

- :2_: (Li— L8 L,-—L.)a,]

1=2

and muhstituis only for thnee Irakegr ratra (L, or I.,)
which azcesd L,.

8.4 Volume cf water vapor.

d sonditions is given in tha Note of Baction 1.3
of Mathod 4. For the purposes of this methiod, the sverage
stack gus tamperatura from Figurs 5-2 may be o
make this detarmination, prowidad Lbu the securacy of
1ha in-stack tem

turs sensor fa + 1°C (° F).

t.8 Acelone X Concentrstion,
m
Cu- 2
b afa .,
Fauation 4
67 Adetoos Mach Blant,
We=CaVaips
Equation §-5

&8 Tolal Parliculats Walght., Determnine the total
iculate cateh from the sum of the waighta obialnad
m eontainers 1 and 2 lesa tha acetone btank (ses Figurs
&-1). NoTe.— Refer to Bartinn 4.1.5 to aasist in ealculation
of ramulta Involving two or more fiiter pwserohlis or two
or moras sampling trains.
89 Particulsts Concentrstion.

€,=(0.001 g/mg) (ma/Vtern)

. Equation 58
RT “ Equabion 5-2 610 Conversinn Factors: 9
V.‘(.-d) = V). ) = ) K:"n e e
Pors From To Muluply by
'.}lﬂmﬂ D AYE mdm] K [14] o o
(), mefml for melelc units
' 0.04707 3T for English uniiLs. - ™ 0z
6.5 Motsture Content. ¢ I 2 208100
Bo-- Ve tarn ) wnt g'm’ LT T
T ottt F Ve roun T o - o
A1l lsokinetio Varistion.
Equatim 52 6115 Caleulatios From Raw Dats.
12 100 TK i+ (Ve/ T € Ppas + AH/I3.6]
60ev, PP, A, Enqustion §-7

where:
Ky=0.004 mm g —m/m)~"K for malric anits.
-0.002000 in. lig—MYml-*R for English unita
8.11.2 Calculation From Intermediate Values.

TV tosy oy 100

Tt AP GO LD

l\ T‘nuuﬂ
VPV AG(L-M,,

Fauantion -8
whete:

X, = 4.320 lo? matrie usits

=0.0M5) jor Eaglish anita.

8.13 Aossptable Hesuita Li 90 percant < I <110 per-
sant, the restilts ars soceptabls. 1 the resulls are low In
sompariacn o the standard and I s beyond the aecapt-
shle range, or, il / is lese than 90 percent, the Adminis
trator may opt to accept the results. Use Citation 4 to
gu‘::udmmts. Otherwias, relect the resuiis and rapaat

o Lest.
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Mirion fe-IM TFRuINsTIoy  of AUTPER VIONIRE
EMMNOGNS FrOM BTATIONARY BUURES

1. I'ninciple and Applicabilily

1.1 P'riociple. A gas mmple Is asiracted from the
sampling point in the sack. The sulfuric scid mist
vocluling sulfur troride) aod the sulfor diczide are
separstnd. The sulfur diozide fracliot » measigred by
the bariwn-thonin uiration method,

1.1 Appiicaldiiny. This method appliubh for tha
delasmiation of sulfur diozide ions trom siat
sourcas. The minimum detactable limit of the m.l.hod
hiaa been detarmined to be 3.4 milligrams {mg) of BOy'm?
212 bt M. Although no upper limit has been
ertsblishad, tesla have shown that conceniralions we
high &3 80,000 mg/mt of B, tan be collectad sfficiently
in Lwo midget ymupingers, each containing 15 millititers
of 3 paresnt hydrogen peroxide, at & rats of 1.0 lpm for
20 minutes. Based on theoratical calculstions, the upper
eonceniration jimil io s 20-liter sarnple 8 about 93,300
mfm?,

Paunible intatlerents ars frae amimonis, water-soluble
eationa, mad fluorides, The tations flucrides wre
ramoved by glase wool filters and an isopr babbler,
and henes do oot aftect Lhe B0y analysis. When samples
aTe baing taken (rom & gas siream with high concentra-
tions of vary fins mewllic fumes (Fuch as in nlets to
ocontrnl deviess), & high-sticlency glass Dber Alter must
be used 1n plaes of the glass wool plug (1.a., the one in
ihe prabe) Lo rernove the eatton interfarents,

¥ree ammonis interlercs by reacting with A0sto torm
b-rt culate sulfite and by rescting with the indiestar:

fres ammonts i present (Lhis ean be detarmined
Imowledge of the process and noticing white
matter in the probe and iscpropenel bubbler), altarne
thve methods, sabject to the approval of the A
tr, U.B, Lovironmental Protection Agency, sre
nqu!rld.

1 Apparsiue

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

e . |




- Federal Register / Vol. 48, No. 191 / Friday. September 30, 1883 / Rules and Regulations

45035

Dated: Seplember 22 1983,
William D. Ruckelshaus,
Administrotor.

PART 60—{AMENDED]"

MINIMUM NUMBER OF TRAVERSE POINTS

MINIMUM NUMBER OF TRAVERSE POINTS

Appendix A of 40 CFR Part 60 ia

- T
DUCT DIAM ETERS UPSTREAM FROM FLOW DISTURBANCE {DISTANCE A)

t.0

amended by revising Method 1 as
follows:

1. By revising Figure 1-1 and Figure 1-

2 as shown: -
Py

15 ‘20 28

50

-~
<
|

)
|

T

i

I

® HIGHER NUMBER IS FOR

RECTANGULAR STACKS OR DUCTS

26 oR 25

d
|

-
°
i

* FROM POINT OF ANY TYPE OF

DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.}

I { 1 |

-~ D1STURBANCE

T
A MEASUREMENT] ~
-f- - -|:- " SITE

B

/I
l%RBANCE

STACK DIAMETER > 0.61m (24 in)

- 16

[ ) 8 org®

TSTACK DIAMETFR = 0.30 TO 0.5 m {12-24 ind

0 | 1 | | L1 !
2 3 4 ] [ ] 7 a 9. 10
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTU RBANEE’(DISTANCE 8}
Figure 1-1. Minimum number of traverse points for particulate traverses
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE {DISTANCE A}
0s 10 15 2.0 28
50 T | I T ] 1 i
® HIGHER NUM3ER IS FOR A l
DISTURBANCE
RECTANGULAR STACKS OR DUCTS T H
‘ 2 B
40 p= ) - HE@.SUREMEIT
. -{ —-E- SITE
B l
= - ]
l kD!STURBANCE
2 =
16 STACK DIAMETER > 0.6Y m (24 in}
1 'z
10— ‘ 8 OrRg" 1
STACK DIAMETER = 0.30 TO 0.61 m (12:24 in)
0 ! | 1 1 ! I |
2 3 4 & € ? g8 9 10

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE B}

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

2, By sdding Citalions 7 through 12 to
Section 3 {Bibliography) as foliows:

Appendix A—Reference Methods
*

- - L] L

Method 1. Sample and Velocity Traverses for
Stationary Sources

- L - - AR )

3' L I
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11. Hawksley, P.G.W., S. Badzioch. and j.H.
Blackett Measurement of Solids in Flue
Cases, Leatherhead, England, The Pritish
Coal Utilisation Research Association, 1961,
p. 126-133,

12. Knapp, K.T. The Number of Sampling
Points Needed {or Representative Source
Sampling. In: Proceedings of the Fourth
Nationel Conference on Erergy end the
Environment Theodore. L., et &l. (ed.).
Dayton. Dayton Section of the American
Institute of Chemical Engincers. October 3-7,
1976. p. 563-568.

[Secs. 111, 114, &nd 301{a) of the Cleen Ajr
Act, es amended (42 U.5.C. 7411, 7414, &nd
7601{8))}

[FR Doc. 0326377 Filed 0-29-£3: B:45 era)

BILUNG CODE €560-50-0
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l ﬁ
qulred by standards of
P 5 formance for new sources. )
l > Pei“n!l“Y- States are free under Section
- y f the Act 1o esisblish even more
b 3160 ent emission Jimits than those

’ nﬁnshed vnder Section 111 or those

a8 ssary 10 allain or maintain the

’foiés under Section 110. Accordingly,

"'A'. gources may In some cases be

“;;'ect 1o limitations more siringent

iy AEPA" standards of performance

—:ier Gection 111, end prospeclive

ol nczs and operalors of new sources

i, o:guld be aware of this possibility in

8 ning for such facilities.
p'?];;-is regulation will be reviewed 4

.,_.3,-; from the dale ofpl'romulgation as
q:-‘ired by the C]Cﬂn Air Act. ﬂli.

"‘;-ir“' will include an &ssessment of

gch factors 85 the need for infegration

5 1h other progrems, the existence of

:‘;e:nau'\'e methods, enforceshility,

i=provements in emission control

wchnology, and reporling re_quiremenls.

Tr.e reporling requirements in the .

reglation will be reviewed as required

goder EPA’s sunset policy for reporling
roguirements in regulations.

Under Execulive Order 12281, EPA
et judge whether a regulation is-
«32zjor” and thereflore subject lo the
t-quirement of a Regulatory Impact
Analysis. This regulation is not Major
because: (1) The national annvalized
compliance costs, including capital
¢Lerges resulting from the standards
1ote! Jess than $100 million; (2] the
s endards do not ceuse a major increase
in prices or production cosls; and [3) the
stendards do not cause significant
sdverse effects on domestic compelition,
cmployment, investment, produclivity,

' innovation or competition in foreign

l merkets. This regulation was submitied

those T€

oyt gt S

-

to the Office of Management and Budget
[OMB) for review es requiredby |
Erecutive Order12291, ~ . .- -
Scction 317 of the Clean Air Act

requires the Administrator io prepare an

* eccnemic impact assessment for any
new scurce standard of performance |
promulzated under Section 131(b) of the
Acl. An economic impacl assessment
wis prepsred for the promulgated
reguletions and for other regulatory
aticnatives. All aspects of the
assessment were considered in the
formulztion of the promulgeted
s'enderds to {nsure that the standards
v.5uld represent the best system of
rmission reduction considering costs.
The economic-impact assessment is
Included in the background informalion

otument.

Lst of Subjects in 40 CFR Part 60

’ - Air pollution control, Aluminum,
Armonium sulfate plants, Cement
L-Custry, Coal, Copper, Electric power-

- plants, Glass end gless products. Grains,

Intergovernmentel relations, Iron, Lead,
Melals. Molor vehicles, Nitric acid
planis, Paper and paper products
industry, Petroleum, Phosphate, Sewage
disposal, Steel, Sulfuric acid plants,
Waste treatment and disposal, Zinc.

Daied; April 9. 1982

Note.—The regulstion does not involve a
*collection of informstion™ 85 defined under
the Paperwork Reduction Act of 1980,
Therefore, the provisions of the Puperwork
Reduction Act spplicable to collections of
informetion do not apply 1o this regulation.
Anne M, Gorsuch, '

*  Administrotor. -

PART 60—-S5TANDARDS OF
PERFORMANCE FOR NEW
STATIONARY SOURCES

40 CFR Part 60 [s amended by adding
a new Subpart KK and by edding 8 new
reference method to Appendix A as
follows: . :

1. A new subpart is added es follows:

Subpart KK—Standards ot
Performance Tor Lead-Acld Battery
Kanufacturing Plants .

Sec.

60.870 Applicability &nd designation of
aflected fucility.

60.371 Definitions.

60.372 Standards for lead

60.373 Monitoring of emissions and
operations. .

60.374 Tes! methods end procedures.

Authority: Sec. 111, 371 () of the Clean Alr
Ac! a5 amended [42 US.C. 7414, 70601{a)). and
additions? suthority 8s noted below.

Subpart KI-(—Standards of : .
Performance for Lead-Acld Batlery
Manufacturing Plants - . . e

§60.370 Applicability and desigaation of

aftected faclity. . - . .
{z) The provisions of this subpart are
applicable 1o the affected Tacilities listed
in parsgraph [b) of this section a! any -

lead-scid battery manwacturing plant
that produces or has the design capacity
to produce in one day {24 hours)
batieries contsining an emount of lead
equal 1o or greater than 5.9 Mg [6.5 tuns),

(b} The provisions of this subpart are
applicable 10 the following affected
facilities used in the menufucture of
lead-acid storage batteries:

{1) Grid cesting facility.

(2} Paste mixing fecility.

3) Three-process operation facility.

[4) Lead oxide manufacturing facility.

(5) Lead reclamastion facility.

{6) Other Jead-emitting operations.

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

after January 14, 1980, is subject to the
requirements of this subpsrt..

§£60.371 Definltions.

As used in this subpert, all terms not
defined herein shall have the meaning
given them in the Act and in Subparl A
of this part.

{8) “Grid casting facility™ mesns the
facility which includes s1) lead melling
pots and machines used for casling the
grid used in battery manufacturing.

{b] “Lead-acid battery msnulacturing
plant” means any plant that produces a
slorage betlery vsing lead and lead -
compounds for the plates and sulfuric -
acid Jor the electrolyte.

(c) "Lead oxide manufacturing .
facility” means & facilily thet produces
tead oxide from Jead, including product
recovery.

{d) "Lead reclamation facility” means
the facility that remells lead scrap and
casts it into lead ingots for use in the
batiery manufacturing process, and
which is not a furmace affected under
Subpert L of this part,

(e) “Other lead-emitling operation™
means any lead-acid batlery .
menufacturing plant operation from -
which lead emissions are collecled and
ducted 1o the atmosphere and which is
no! part of & grid casting. lead oxide
manvfecturing, Jead reclamation, paste
mixing, or three-process operation
facilily, or @ furnace affected under
Subpsart L of this part

(f} "Paste mixing facility” mesns the
facility including lead axide slorage,
conveying, weighing. metering. end
charging operations; paste blending.
handling. and cooling operalions; and
plate pasting, takeofl, cooling, and
drying operations, )

{g) “Three-process operation facility™
means the facility including those
processes involved with plate slacking
burning or strap casting, and essembly
of elements into the battery case.

§ 80.372 Standards for lead.

(a) On and efier the date on which the
performance test reguired to be
conducled by § 60.8 is completed. no
owner or operalor subject 16 the'
provisions of this subpart shall cause ta
be discharged into the atmosphere:

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

(2) From any paste mixing facility any
gases thel confain in excess of 1.00
milligram of lead per dry standard cubic
meter of exhsust {0.00044 gr/dscf).

(3} From &ny three-process operation
facility any gascs that contain in excess
of 1.00 milligram of lead per dry
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standard cubic meter of exhaust {0.00044
gr/dscf). ! .

(4) From any lead oxide
manufacturing facility any gases thal
contain in excess of 5.0 milligrams of
lead per kilogram of lead feed {0.0301b/ -
ton}. :

. {5) From any lead reclamation lscility
&ny gascs thal conlain in excess of 4.50
milligrams of Jeed per dry standard
cubic meter of exhaust (0.00198 gr/dsc).

{6) From any other lead-emitting
operation any gases that conlain in
excess of 1.00 milligram perdry -
slandard cubic meter of exhaust [0.00044
gr/dscl). )

(7) From any effected facility other
than a lead reclamation facility any
gases with grealer than 0 percent
opacity {measwed sccording to Method
9 and rounded 1o the nearest whole
percenlage).

{8) From any lead reclamation facility
any gases with grealer than § percent
opacity [measured according to Method
g and rounded to the nearest. whole
percentage).

{b) When two or more facilities a! the
same plant {except the Jead oxide
manuiscturing fucility) are ducted lo a
cammon control device, an equivalent
standard Jor the 1013l exhaust from the
commonly conlrolled facilities shall be
determined as follows:

N

S.= E 5.4Q 1Qu,)

e=1

Where: . o

S, =is the eguivslent siandard for the total
exhaust stream. s

§,=1is the actual standerd for each exhaust
stream ducted to the control device.

N =is the total number of exhaust streams
ducted to the control device.

Q.. =is the dry standard volumetric flow
raie of the effluent gas stream from each
facility ducted 10 the control device.

Q.. =is the 1018l dry standard volumetric
flow rate of o]l eMluent gus streams
ducted o the contro) devite.

£ 60.373 Monitoring af emissions and
operations., .
The owner or operator of sny lead-
-acid batlery manufacturing facility
subject to the provisions of this subpart
and controlled by @ scrubbing system[s)
shall install, calibrate, maintain, and
operate a moniloring device(s) that
measures and records the pressure drop
scross the scrubbing system(s] at Jeast
once every 15 minules. The monitoring
device shall have an accuracy of +5
percen! over ils operaling range.
{Sec. 114 of the Cican Air Act as amended (42
U.S.C. 7414}}

§60.374 Tes! methods and procedures.

{a) Relerence methods in Appendix A
of this part. except as provided under
§ 60.8(b), shall be used 1o determine
compliance eccording 1o § 60.E as
follows: *

{1) Method 12 for the measurement of
lead concentrations,

{2) Method 1 for sample and velocity
traverses,

{3) Method 2 Jor velocity and
volumetric Nlow rate, and

{4) Method 4 for stach gas moisture.

{b) For Method 12, the sampling time
for each run shall be a1 least 60 minutes
and the sempling rate shall be at Jeasl
0.85 dsem/h (0.53 dscf/min]}, excepl tha
shorter sampling times. when - .
necessitated by process vatisbles or -
other factors, mey be epproved by the
Administretor.

(c} When different operations in a
three-process operafion facility ere
ducted to separate conlro] devices, the
lead emission cancentration from the
facility shall be determined using the
equation: .

N
Crr= D (CnQu/Qu)

a1

Where: .

Cn,=is the factliyy emission concentration
for the entire Iszility.

N=is the number of contral devices to which
separale operations in the facility are
ducled. .
=is the emission conoentration from
each control devioe,
=15 the dry stendards volumetric flow
rale of the effluent gas étream from each
control device. S

Qug, =18 the tolal dry standard volumelric
flow rale from sll of the control devices.

{d) For Jead oxide manwfacturing
facilities, the average lead feed rate fo a
Yacility, expressed in kilograms per hour,
shall be determined for each test run as
follows: :

. §1) Calculate the 1ota) amount of lead
charged 1o the facility during the run by
multiplying the number of lead pigs
[ingots) charged during the run by the
average mess of 8 pig in kilograms or by
another suitable method.

(2} Divide the total amount of lead
charged to the fscility during the run by

"the duration of the run in hours.

(e) Lead emissions from lead oxide
manufacturing facilities, expressed in
milligrams per kilogram of Jead charged,
shall be determined using the Jollowing
equation: ~
En‘:ChQ-nfr
Where:

Epn=Is the Icad emission rate from the
facility in milligrams per kilogram of lead
charged. ’

*

Cp, = is the concentration of lead in the
exhsust streem in milligrams per dry
standard cubic meler as defermined
sccording to paragraph {a}(1] of this

. section

Q. =ir the dry standard volumetric flow rate
in dry standard cubic meters per hour as
determined pecording 1o paragreph (e)(3)
of thie section.

F=ir the lead feed rete to the facility in
kilugrame per hour as determined

~ sccording 1o paragraph {d) of this
* section.
{Sec. 114 of the Clean Air Acl 8s amended [42
U.S.C. 7614)} : - -

2. Appendix A to Part 60 is amended
by adding new Relerence Method 12 as ot
follows: . =~ ', ~

R e el T

Appendix A—Reference Methods

Metbod 12, Delermination of Ino-panic Lead
. Emissions From Statiopary Sources

1. Applicchility ond Principle.

11 Applicability. This method zpplies to
the determination of inorganic Jead (Pb)
emissions from specified stationary sources
only. ' -

1.2 Frinciple. Particulate snd gaseous
emissions are withdrawn isohinetically from
the source and collecled on e filler and in
dilute nitric scid. The collected samples are
digested in acid solution and anslyzed by
stomic sbsorplion spectromelry vsing an air
pcetylene flame.

2. Ronge, Sensitivity, Precision, ond
Interferences.

21 Rexnge.For & minimum analytical
accuracy of 210 percent. the luner kmit of
the range is 300 pg. The upper Jimit can be
considetebly extended by dilotion,

2.2 Analytica) Sensitivity, Typical

" sensitivities for & 1-percent chenge in
absorplion {0.004¢ sbsorbance units} are 6.2
and 05 g Pb/im) for the 217.0 and 2A3.3 nm
lines, respectively.

23 Precision. The within-1sborstory
precision, as measured by the coefTicient of
variation ranges from 0.2 10 €.5 pervant
relative 1o 8 run-mean concentration. These
values were besed on 1ests conducted ata

“ gray iron foundry, & Jead slorage battery
manufsctering plany, a secondary Jead
smclier, and & Jead recovery fumace of an
alkyl lesd menviacturing plent. The
concenirelions encountered during these
tests ranged from 0.61 10 323.3 mg Pb/m*

© 24 Intederences. Semple matrin effects
may interfere with the aralysis for Pb by

" Name stomic abserplion. If this interference

is suspecied the analys! may confirm the
presence of there matrix eflects and
frequently eliminste the interference by using
the Method of Standard Additions.

High concentrations of copper may
interfere with the enalysis of Pb 81 217.0 nm.
This interference cen be avoided by _
analyzing the samples at 283.3 nm.

3. Apporolus,

31 Sampling Trein. A schematic of the
sampling train is shown In Figure 32-1: jt is
similar to the Mothod 5§ trein. The sumpling
train consists of the following componerts:
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3113 Pralbe Nozﬂc, Prohe Liner, Pilot
Tube, Differentia) Prossute Gauge. Filter
Holder, Filler Heeting System. Metering
Sysiem. Baromeicr. and Gas Density
Determinstion Equipment. S5ame us Method §,
Sections 21110 216 and 2.1.8 10 21.10,
respectively. ' .

312 Impingers. Four impingers connected
in series with leak-free ground glass fittings
or any similar leak-free noncontaminating
Fittings. For the first, third, and fourth
impingers. use the Greenburg-Smith design
medified by replacing the tip with 8 1.3 cm
(% in) ID glass tube extending lo about 1.3
cm [ in.) from the botiom of the flask. For
the second impinger. use the Greenburg-
Smith design with the standard tip. Place @
thermometer, capable of measuring - -
Icmperature 1o within 3°C [2°F) at the outlet
of the fourth impinger for monitoring
purposes.

BILLING CODE §550-30-M -
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32 Sumple Recovery. The following Htems
are needed:;

321 Probe.Liner and Probe-Nozzle
Brushes. Petri Dishes, Plastic Storage

‘Containers. and Funne! and Rubber

Pollceman. Same a5 Mcthod 5, Sections 2.2.1,
224.226 end 2.2.7, respectively. ' -

3.2.2 Wazh Botiles. Glass (2).

323 Samplc Storage Conisiners.” .
Chemicelly resistanl borosilicale glass
botiles, for 0.1 ritric scid [HND,) impirger
and probe solutions and washes. 1000-ml.
Use screw—cap liners that are elther rubber
bacled Tellon® or leak-free and resistant to .
chemical attack by 0.1 N HNO,. [Narmow
mouth glass bottles Lave been found to be
Tess prone to leaksge) . - o,

324 Gradunated Cylinder andor Balance.
To messure condenred water o within 2 m!
or 1 g. Use a gradusted cylinder that has g
minimuwm eapacsity of 500 ml and
subdivisionk no grester than 5 m!. (Most
hbaretory balances are capsble of weighing -
fo the pearest 0.5 g or lesg) . - .

328% Funpel Gisss. 1o aid in sarmple
recovery. .

33 Analysis. The following equipment is
needed: :

351 Atomic Absorplion .
Spectrophotometer. With lead holiow
cathode lamp and burner for sirfucetylene
Name, .

332 Hot Plate.

333 Erlenmeyer Flasks. 125.ml 24408

3.34 Membrane Fillers. Millipore SCWPO
4700 or equivelent. oL

335 Filtration Apperatus. Millipo
vacoum filtration unit. or equivalent. for use

" with the above membrane filter. .

348 Volumetric Flasks. 100-ml. 250-ml,
and 1000-ml

4. Reagents.,

4.1 Sempling. The reagenis ured in
sampling are as follows

413 Filter. Gelnan Spectro Grede, Reeve
Ange] 934 AH MSA 1100 BH, all with 1ot
pssay for Pb, or other high-purity glass fiber
filters, without organic linder, exhibiting at
lesst 99.95 percent efTiciancy {¢0.05 percent
peneltretion) on 0.3 micron diocty] phihalate
smoke purtictes. Conduct the filler eMiciency
test wsing ASTM Siandard Method D 2686-71
or use tes! data from the supplier's guality
control program. .

412 Silica Gel, Crushed Ice.and -
S1oprock Grease. Same &s Mrthod 5, Section
312 314 and 3.1.5 respectively.

4.1.3 Water. Deionized distilled, to
confutm lo ASTM Specification D 1193-74,
Type 3. If high contentsations of erganic
maticr are no! expecied lo be present, the
wnalyst may delete the polessium
purmanganate lest for oxidizable erganic
mallel.

414 Nitric Acid. 01 N. Diluic 6.5 m of
concentraled HNO, 101 Eter with deionized
disiilled water. {1t may be Brsiredic 1o rum

tanks before field use 1o eliminalc » high
Blank on 1est samples.) o

4.2 DPretest Preparation. 6 N HNO, s
peeded. Dilute 300 m! of concentrated HNO,
to 3 Jiler with deionized distilled water. -

P | -

-A§ontion of trade pames or specific prducts
durs nut constitute endorsement by the US
Im ironmental Protection Agency.

4.3 Sample Recovery. 0.3 N HNO, (same
a5 414 above) is necded for sample recovery.
‘4.4 Analysis. The following resgents are
needed for analysis fuse ACS reagent grade

chemicals or equivalent, unless otherwise
specified) .

441 Woster. Same 29 4.1.3 sbove.

442 Nitric Acid. Concentrgted.

4.4.3 Nitric Acid. 50 percent (V/V). Dilute
500 rel of concentrated HNO, to 1 Yier with -
deionized distilled water,

444 Siock Lead Stendard Solution, 1000
pg Pbfml. Dissolve 0.1598 g of lesd nitrate
IPLIND,);) in about 80 m) of deionized ~
distilled water, 8dd 2 m) concentrated HNO,
gnd dilute to 100 m} with deionized distilled
water. - . t

445 Working Lead Standurds. Pipet 0.0,
1.0. 2.0, 3.0, 4.0, 8nd 5.0 m1 of the siock lead
slundard solulion (4.4.4) into 250-m]}
volumetric flasks. Add 5 m! of concentrated
HNO, 10 each Dask and dilule 1o volume with
deienized distilled water. These working
standards conlalo 0.0, 4.0, 8.0, 12.0, 18.0, and
200 ug Pb/ml. respectively. Prepare, as
needed, additional slandards af other
concentrations In 8 simflar menner.

4.48 Air Suliable guality for stomic
absorplion analysis. ]

44.7 Acelylene. Suitable quality Tor .
atomic absorption anslysis,

448 Hydrogen Peroxide, 3 percent (V/V)
Dilute 30 ml of 30 percent H:04 10 100 m! with
deionized distilled water. . : .

5. Procedure., o

51 Sampling. The complexity of this
method is such that in order 1o obtain |
relisble results, 1esters sbould be trained and
experienced with the les! procedures, .

5131 Prelest Preparstion. Follow the same

" geners] procedure given in Method 5, Section

4.1.1, excepl the filter need not be weighed

512 Preliminary Delerminetions. Follow
the same general procedure given in Method
5, Section 4.1.2- -

513 Preparstion of Colleclion Train
Follow the szrme general procedure given in
Method 5. Section 4.1.3, except place 160 ml
of 01 HNO, in each of Lhe firs! two

- impingers, leave the third impinges empty,

end transfer approxdmately 200 10 300 g of
preweighed silica gel from its container 1o the
fourth impinger. Set up the train as shown in
Fipure 121, .

514 Lesk-Check Procedures. Follow the
general leak-check procedures given in
Method 5, Seclions 4.1.4.1. [Prelest Leak- .
Check). 4.1.4.2 (Leak~Checks During the
Sample Run), and 4.1.4.3 [Post-Tes! Leak-
Check). .

515 Sampling Train Operation. Follow
the same peneral procedure given in Method
5, Sectiun 4.1.5. For each run, record the dats
required an a date sheet such as the one
shown in EPA Method §. Figure 5-2.

538 Celculalion of Percent lxokinetic.
Sume as Methad §, Section 416,

@ 52 Soriple Recoveny. Begin proper |
clranup procedure as soon as Lhe probe is
removed from the stack at the end of the
sampling period. i -

Allow the probe 16 cool. When It can be
safely bandled, wipe off all exlernal
particulate matier nexr the tip of the probe
nozzle and place 8 cup over {t. Do not eap ofl
the probe tip ligkuy while the sampling train

+

1s cooling down as this would create o
vacuum in the filier holder, thus drawing
liguid from the Iinpingara into the filter.

Before moving the sampling treinto the
clcanup site, remove the probe from the
sapling train. wipe ofT the silicone grease, and
cap the open outlet of the probe. Be careful
no! 1o lose any condensale thel might be
present. Wipe off the silicone grease from the
glassware inlet where the probe was fastened
and cap the Inlet. Remove the umbilice! cord
from the Yust implnger and cap the impinger.
The tester may use ground-glass sloppers,
plastic cops. or scrum cops to close these
openings. .

Transfer the probe and filler-Impinger ..
ussembly to a cleanup arca, which is clean _
and protected {rom the wind so that the
chances of contaminating or losing the
rample are minimized. -

Inspect the train prior 10 end during
disassembly and note any abnorma!
conditions. Treat the samples as follows:

521 Conlainer No. 1 [Filter), Carefully
remove the filter from the filier holder and
pluce it in its Identified petr dish container. If
it is necessary to fold the filler, do so such
that the sample-exposed side 1s inside the
fold. Carefully Lransfer to the petsi disk any
visible sample mstier and/or filter fibers that
adhere 1o the filler holder geskel by using e
dry Nylon bristle brush snd/or & sharp-edged

lade. Seal the container.

522 Contoiner No. 2 [Probe). Teking care
that dust on the oulsidc of the probe or other
exterior surfaces does no! gel into the
sample, quantitatively recover sample matter
or any condensatc from the probe nozzle,
probe fitling. probie liner, and front half of the
filter holder by washing these compenents
with 0.1 N HNO: and placing the wash inlo 8
glass sample s1o7ege contsiner. Measure and
record [to the pearcst 2-ml) the 1o1a) amount
of 0.1 N HNQ; used for each rinse. Perform
the 0.1 X HNO rinses a5 follows:

Curefully remove the probe nozzle und
rinse the inside suslaces with 0.1 K HND?
from a wash boltle while brushing with a
stainless steel, Nylon-bristle brush. Brush

. until the 0.1 N HNO, rinse shows no visible

particles, then make a-final rinse of the inside”
surface. . . . R

@ Brush and rinse with 0.1 N HNO, tbe inside
parts of the Swagelok fitting in a similar way
uniil ne visible particles remaln.

Rinse the probe liner with 0.1 N HNO,.
While rotating the probe so that all inside
surfaces will be rinsed with 0.1 N HNO,, tilt
the probe and squirt 0.3 N HNO, inlo its
upper end. Lel the 0.1 N HNO, drain from the
Jower end into the senple container. The
tester may vse 8 plass Funnel to aid in
transferring Jiquid washes to the container.
Follow the rinse with & probe brush. Hold the
prebe in an inclined position, squirl 0.1 N
HNQ, into the upper end of the probe &s the
probe brusk is being purked with 8 twisting
action through the probe; hold the rample
conlainer undemeath the lower end of the
probe and calch 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 sumple matter is carried
ou! with the 0.1 N #41NO, and none remiins on
the prohe liner on visual inspection. With
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sluinless steel or other metal probes, run the
brush through in the above prescribed
manner at lcast six times. since melal probes
heve smell crevices In which sample matter
con be entrapped. Rinse the brush with 01 N
HNO, snd quantitatively collect these
washings in the sample container. Afler the
brushing meke a final rinse of the probe a1
described sbove, 7 .

11 is recommended thet two people clean
the probe 10 minimize loss of sumple.
Between sampling runs, kecp brushes cleas
and protecied from contaminstion.

Alier insuring that sl joints are wiped
clean of silicone grease, brush and rinse with
01 N HNO, the inside of the front hell of the
filier holder. Brush end rinse each suface
three Yimes or more, if needed, 1o resnove
visible sample matier. Make e final rinsc of
the brush &nd filler holder. After 81 0.1 N
HNO, washings and sample matler are
collected in the sample container, tighten the
Iid or the sample container 8o that the Nuid
wi)l not leak out when It is shipped 1o the
1sboratory. Mark the heigh! of the fluid level
to determine whether leahage occurs during
transport. Lsbel the container 1o clearly
jdentify is contents.

523 Contciner No. 3 (Silica Gel}. Check
the calor of the indicating silica gel to
determine if it has been completely spent and
make & notation of its condition. Trarsfer the
silica gel from the fourth impinger to the
origing] containes and sesl. The lester n.ay
use & funne! to pour the silica gel and a
-rubber policeman 1o semove the silica gel ™ -
from the impinger. 1 ir pol neccssary 1o
rempve the £mall smount of particles that
may adhere 10 the walls and are difficult to
remove. Since the gain in weight is to be vsed
for moisture calculations, do not use any
water of ether liquids 10 transfer the silica
gel W a balance is avallable in the field, the
tester may follow procedure Jor Container
No. 8 under Section 5.4 [Analysis). ]

524 Container No. 4 (Impingers}). Due to
the large guentity of liquid involved. the
sesler may place the impinger solutions in
severa containers. Clean each of the first
tL.ree impingers end connecting glassware fn
the following manner:

1. Wipe the impinger ball joints free of
silicone grease 6nd cap the joints.

Z Rolste end agitale each impinger, o that
the impirger conlents might serve as a rinse
solution. -

8. Trunsler the contents of the Impingers 1o
a 500-ml graduated cylinder. Remove the
outlel ball joinl cap and drain the contents
through this opening. Do not separate the -
impinger parts (inner and outer tubes) while
transferring their contents to the eylinder.
Measure the liquid volume 1o within 22 ml.
Allernatively, delemmine the weight of the
Jiguid 10 within 205 g Record in the Jog the
volume or weight of the liquid present. elong
with & notation of any color or film ob:served
in the impinger catch. The liguid volume or
weight it needed. slong wilh the silica gel
date, to cslculate the stach gas moisture -
conten! [sec Method 5, Figure 5-3).

4. Transler 1be contents 10 Conlainer No. 4.

& Nole: In sleps § and 6 below, measure
and record the tota) amount of 03 N HNO,
used for rinsing. Pour approaimatcly 30 m) of
0.3 N HNG, into each of the first three

tmpingrrs end sgitale the impingers. Drain
the 0.1 K 13NO, through the outlel arm of
euch Impinger into Container No. 4. Reprat
this operation & second Ume; fnepect the
impingers for any abnorma! conditions.

8. Wipe the biall joints of the glassware
connecling the impingers free of silicone
greesc end rinse euch piece of glassware
Iwice with 03 N HNO, : tiensfcr this rinse
Into Containct No. 4. [Do nof rinse or brush
the ploss-fritted filter support)Mark the
height of the fluid Jevel to determine whether
Jeskuge occurs during transport. Label the
container to clearly identify Js contents.

525 Blanks. Save 200 m) of the 01 N
3180, used for sampling and cleanup asa
lank. Teke the solution direcy from the
bottle being used and place into a glass

‘. sample container Jabeled "0.3 NHNO, .

blank”
53 Sample Preparation.

5331 Container No. I [Filter). Cut the filter

into strips and trensfer the sirips and all
loose particulate maetter info & 125-m! -
Erlenmeyer flusk. Rinse the pets dish with 10
m!] of 50 percent HNO, 10 insure 8
quentitative transfer and add fo the flask.
[Note: If the tota) velume required in Seclion
5.3.3 is expecled to exceed 80 ml, use 8 250-ml
Erlenmeyer flesk in place of the 125-ml flesk.)
532 Containers No. 2 and No. 4 (Probe
&nd Impingers). [Check the liquid level in
Containers No. 2 end/or No. 4 and confirm as
to whether or not leakage occurred during
transport nole cbservation on the analysis
sheet. If o noticeable emount of Irzkage had
occurred. either void the sample or 1ake
eteps, rubject 1o the spprovel of the -
Administrator, 1o #djus! the fins! results.)
Combine the conlents of Containers No. 2
and No. 4 and take 10 dryness on & hot plate.”
5.3.3 Sample Extraclion for.Jcid. Based on
the zpproximale stack gas particulate
concentration and the lota] volume of stack
ges sampled, estimale the tota) weight of
perticulate sample collected. Then transfer

_ the residue from Containers No. 2 and No. 4 ~

1o the 125-m! Erlenmeyer flask tha! contains

" the filler using rubber policeman and"10 m of

50 percent HNO, for every 100 mg of ssmple
collected in the train or & minimum of 30 m}
of 50 percent HNO, whichever is larger.

Place the Erlenmeyer flesk on & hot plate
and heat with periedic slirring for 30 min at 2
temperature just below bolling. If the sample
velume falls below 15 ml. 8dd more 50
percent HNO, Add 30 m) of 3 percent H,0,
ard continue heating Jor 10 nuin. Add 50 m] of
hot (ko' C) deionizad distilied water und heat
for 26 min. Remove the flusk from the hot
plate and allow to ceol. Filler the sample
throuch & Millipore niembrane filter or
eguiralent end transfer the Niltrate to 8 250-
nd volumrtric flask. Dilute to velume with
drienized distilled water.

224 1uta Blank. Delermine s filter blank
using two filicrs from each lot of filiers used
in the sampling train. Cul cach filier into
st:ips end place each filicr in w scparele 125-
ml Erlenmeyer flask. Adld 15 n:l of $0 percent
HND, end rest as desciiled i Secion 5.3.3
using 10 m) of 3 percent Hi0, end 50 m) of
hot, deionized distilled water. Filier and
dilute 10 a 108! volume of 200 m using
deionized distilled waler.

535 01N HNO, Blank. Tale the entire
200 m] of 0.1 N HNOQ, to dryness on & sleam

bath, 8dd 15 m] of 50 percent HNO,. and treal
a5 described in Section S99 using10ml ol §
percent H,0, and 50 m! of hot, deionized
distilled water. Dilute to a Yotal volume of 300
ml using deionized distilled water.

54  Analysis,

543 Lesd Determination. Celibrate the
spectrophotometer as described in Section 8.2
and determine the sbaorbance for each
source sample, the filter blank. and 0.3 N
HND, Blank. Analyze each sample three
1imes in this manner. Make appropriate
dilutions, 8s required, to bring 8!l sample Pb
concentrations into the Jinesr sbsorbance

*. range of the spectrophotometer.

U the Pb concentration of & sarple is at the
low end of the calibretion curve and high
accursty is required, the sample can be 1aken
to dnyness on a8 ho! plate and the residue
dissolved in the appropriate volume of water
10 bring it into the optimum range of the
calibration curve. -

542 Mandatory Check for Matrix Effects
on the Lead Resulis. The anelysis for Pb by
stomic sbsorption Is sensitive to the chemical
composilon end lo the physical properties
{viscosity. pH] of the sample (matrix effects).
Since the Pb procedure desgtibed here will be
epplied to many dilferent sources. many
semple matrices will be encountered. Thus,
check {mandsiory) ! lesst one semple from
each source using the Method of Additions 1o

" ascertain that the chemical composition and

physical properties of the sample did not
cause erroneous analytical results,

__Three sccepiable “Method of Additions™
procedures are dercribed in the General
Procedure Section of the Purkin Elmer
Corporalior Manuel {sce Citation 8.1). If the
results of the Method of Additions précedure
on the source sample do not egree within &
percent of the value obtained by the
conventiona! atomic abserplien analysis,
then the tester must reanalyze el samples
from the source using the Method of
Additions procedure,

54.3 Cov:giner No. 3{5ilica Gel). The
tester may conduct this step in the field
Weigh the spent silica get {or silica gel plus
impinger) 1o the nearest 0.5 g record this
weight

6. Colibration.

Maintein & Jaboralory Jog of all
calibretions.

61 Sampling Train Calibration. Calil:ate
the sempling train components according to
the indicated sections of Mcthed 5: Probe
Nozzle (Section 5.1} Pitol Tube (Secticn 5.2);
Melering System {Section 5.3); Trobe Healer
(Section 5.4); Temperature Geuges (Section
5.5): Leak-Check of the Metering System
{Section 5.6); and Barometer {Section 5.7).

6.2 Spectrophotometer. Mcasure the
sbsorbance of the slzndard solutions using
the instrument settings recommended by the
speclrepholometer manufecturer. Repeat
urtil good agreement (%3 pereent) is
obteined behween two consecutive resdings,
Plot the absosbance [y-axis) versus
concentration In pg Pb/ou (s-axis). Draw or
corpute B slraight line through the linear
portion of the curve. Do nol force the .
calibration curve through zero, but if the
curve does not pass through the origin or at
least lie closer 10 the origin thus 2 6.003
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sbsorbance units, check for incorreetly
prepured standards and for curvetwe in the
calibration curve. ‘

To determine stability of the calibration
curve, run & blank end s stendard afler every
five samples and recalibrate. o5 necessary.

?. Colculotions, :

71 Dry Gas Volume. Using the data from

this test, calculate Voma the tote] volume of
dry gas metered corrected to standard
conditions [20°C &nd 760 mm Hg). by using
Equation 51 of Method 5. I necessary, sdjust

V. J07 Jeakages as oullined in Seclion 63

of Method 5. Sec the field data sheel for the
aversge dry gas meter temperatere and
svurage orifice pressure drop.

72 Volume of Waier Vapor and Meisture -~

Content Using data oblained in this test and
Equations 5-2 and 5-3 of Method 5. calculate
the volume of water vapor Ve end the
moisture content By, of the slach gas. .
23 Tota] Lead in Source Sample. For each
source sample cuosvect the sverage .
sbaorbance for the contribution of the filter.
blank and the 6.1 N HNO, blunk, Use the
celibration curve end this correcled
aburbance ta determine the pg Pb
concentration in the sample aspirated into *
the spectraphalometer, Calculate the 1013} Pb
content Cw [in pg) in the original source

sample; correct for all the dilutions thal were ’

made 10 bring the Pb concentration of the
sumple into the linear range of the
spectrophotometer.

- a5 follows:

74 Lrad Concentration. Caleulate the
stack gus Pb concentration Ce in mg/dacm

-

Where: :
K =0.001 mg/ug for metric unita. :

=2 2015 b/ g for English units.

25 lsokinetic Variation and Accepiable
Results, Same 85 Method S, Sections 6.3 and .
8.12. respeclively. To calculate v,, the average
slach gas velocity, use Equation 2-8 of
Meihod 2 and the dats from this field fest

B Alernotive Test Methods for Inorgonic

“Leod.

81 Simulteneous Determination of
Particulate and Lead Emissions. The lester

* may use Method 5 lo simultaneously
_ determine Pb provided that (1) he uses

acelone 1o remove pariiculate from the probe
and inside of the filter holder as specified by
Mcthod S. [2) he uses 0. N HNO, in the :
impingess, {3) be uses a glass fiber filicr with
a low Pb background. end {4) he treats and
enalyzes the entire train confents, including
the impingers, Tor Pb as described in Scetion
5 of this method.

g2 Filter Location. The tester may use &
filler hetwi:en the third and fourth impinger
provided that he includes the Bilter in the
analysis for Pb.

g3 In-stack Filter. The tesier may uee un
in-steck filter provided that (1) he uses @

glass lined probe angd stleast two impingers.
esch containing 100 m! of 03 N HNO,. after
the In-siack ilter and (2} he récavers and
analyzes the probe and impinger conlents for
Fb. Recover semple from the nozzle with
acelone if a parliculste snalysis is 1o be
made. -

9. Hibliography

91 Perkin Elmer Corporation. Anelytical
Melhods Tor Atamic Absorplion
Spectrophotometry. Norwslk, Connecticul.
Scptember 1976 .

g2 American Society for Testing and
Materials. Annual Book of ASTM Stendards.
Part 31: Waler, Atmospheric Analysis.

" ~Philadelphia, Pa. 1874, p. 4042

93 Xein R.end C. Hach. Standard
Additions—Uses and Limitations in 5
Spectrophotometric Analysis. Amer. Lab.

8.11-27.1877. .
g4 Milchell. W.]. and M.R. Midgett

Determining Inorganic and Alkyl Lead .
Emissions from Stationary Sources. U.S.
Environmental Protectior Agency, Emission
Monitoring end Support Laboratory. Rercarch
Trisngle Park, N.C. {Presented 81 National
APCA Mecting. Houston. June 26, 1978).

9.5 Same as Method &, Citations 2fo 5
snd 7 of Scction 7. _ .
- - L] . - . -
(Secs. 311. 114, and 307(e) of the Clean Air
Acl bs amended {42 US.C. 7411, 7414, ond
7601(a}}
(FF. Doc. £2-30781 Filed 4-35-02 8% 2m)
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. Each new set of nozzles purchesed by ETI are first machined and :

calibrated before being put into field use. Thereafter, whenever it -

becomes apparent that a nozzle has been damaged, it is sgain machined -

2 - -and recalibrated. A set of three is matched to within 0.002 inches - -
L (Difference between high and low readings). Nozzles are checked prior .

' to each source test., " ) R o

PITOT TUBES - -
All pitot tubes used by ETI Hhether separate or attached to a sampling _
probe were made by ETI personnel., Prior to being put into field use, -
they are calibrated. In general, 1f a type "S™ pitot tube is?ﬁ”f
constructed properly, and not positioned too closely to the probe nozzle ﬁ
. or any other obstruction, it will have a Cp of 0.83 - 0.87. As long as _
.. the pitot tube is not damaged its calibration should not change. All .
ETI pitot tubes are made to have a Cp of 0.84. If a pitot tube does not .f;y
initially have a Cp of 0,84, it is altered until & reading of 0.84 is . -.°:
. obtained. - Pitot tubes are checked before each source test and receive a - =%

&

s % - complete calibration once a year. " _ L _ . ;3?43

-DRY GAS HETER AND ORIFICE METER ' ' ) N

‘Complete meter box calibrations are performed annually. One point -

calibrations at the average orifice meter and maximum vacuum readings ‘fo
encountered during the compliance test are performed after each source @ ' %
. test. 1f the dry gas meter calibration factor differs from 1.00 by more w;i;

than 20.02 then the dry -ga8 meter is repaired and given an annual .

calibration.
| THFRMOMETERS, FYRITES, (ORSAT AND ORSAT BAGS . BT
f"; "* - Each new thermometer, pyrometer and thermocouple purchased or ; i

.. manufactured by ETI 1is checked and calibrated before being put into *. °%
field use, After each source test each temperature sensing device used B
on the test receives a one point calibration check according to U.S. EPA
guidelines.,

Fyrites, orsat and orsat bags are cﬁecked before and after each source -
"test., If they do not functiom according to U.S. EPA protocol that piece
of equipment is either repaired or replaced.

- JLABORATORY EQUIPMENT

ETI has a written quality assurance documeat that covers calibration and
maintenance of laboratory equipment. This includes calibration of the
analytical balance against Class S weights, and service contracts to
maintain traceability to N.B.S. Calibration of thermometers,
barometers, stopwatches and wet test meters are traceable to N.B.S. A
copy of our quality assurance document may be obtained by written
requeat .
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(G Plant JbAn 5017 @174@6 —Torpa ‘Calibrated by -JS&
TN ** . Meter box number /345 Date Q0[5 ¥
- Pretest meter calibration factor, Y = /-00 (within % 27)
. Postest meter calibration factor, Y = /-9Z  (within * 5% of pretest)
- Recalibration required? Circle one: yes or If yesnew Y= _ ——

'_ - Lower cal, factor, ¥ = ———— for calculations (pretest or postest)

. . N Dry Gas Meter Thermometers
. S VWas a pretest temperature correction used? Circle one: yes or@ If yes
' temperature correction _—— - (within % 5.4°F over range)
Postest comparison with mercury-in-glass thermometer? (within $10.8°F at -
e ambient temperature) Recelibration required? Circle one: yes or@'_g S
t"7 . "+ :Recalibration temperature correction? ——__ (within 25.4°F over range
» - - 'If yes, no correction necessary for calculations if meter thermometer
v - ..’ temperature is higher; if calibration temperature is higher, add
2% e .., - correction to average meter temperature for calculations

Tl DR
" o
AL,

13- L
L * .

Stack Temperature Semsor =~ . Ot UL . ST

Was a pretest temperature correction used? Circle one: yes o If yes

 temperature correction _—— °F (within 11.5% in °R over raiige)

Average stack temperature of compliance test, (122°F) ST2 °R-

Temperature of ref, thermometer for recalibration #1 432 #2 532 °R
(vithin % 107 of the average stack temperature) * ' o o

Temperature of stack thermometer for recalibration #1 53 | #2 &3z °R

Diff. between ref. and stack thermometer temps, - #1 1 #2 o °R

Do the ref. and stack values agree within 21,57 Circle one Oor no .
If yes, no correction is necessary for calculations
If no, calculations must be done twice—once with the recorded values
_and once with the average stack temperature corrected to correspond
to the reference temperature differential; both final result values
must be reported since there is no way to determine which is correct
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Was the pretest field barometer reading correct? Circle one: yes or@
Postest comparison?£=0.0°1 in. Hg (0.1 in, Hg) Recalibration required?
Circle one: yes or no If yes, no correction necessary for
calculations when the field barometer has a lower reading; if the

wercury-in-glass reading is lower, subtract the difference from the

field data readings for the calculations. - Pretest " Postest
: Hg in glass  29.20 2547
Field 25,200 25.459
Difference o OO .00l
Nozzle

Wae the nozzle calibrated to the nearest .001 in.? Circle one: or no
Nozzle #1: .207 (207 207 267 . _.Z0&_ : Average 297
t

[T 1]

NOZZle #2: #H L] 3 " Average -_'_h_—
?5' ) Nozzle #3: “ “ L o # ¢ Average i
LES ‘ Same M’jj/e. Tsed o Al Buns

er Thersometer
Was a pretest temperature correction used? Circle one: yes or 1f yes

e

temperature correction _—— (within 25,4°F over range)
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PRETEST — POSTEST THERMOMETER CALIBRATION

Client J/nsm Gﬂé/é Date 9’[2—'; / (11 .
Location 7;«»«;#& 2 F / Ref. Thermometer ié'____
" Pretest . Postest
Thermometer [ Temp., °F Ref, Temp., °F Temp., °F Ref. Temp., °F
DM # s34 E | 72/72 72 73/72 73
baM # /965 || 71/72 72 73/73 73
DGM # s4o] " 22/72 72 73/73 73
DeM # — N — —_ — —
Impinger #1 71 7Z 73 73
Impinger #2 72 72 7% 73
Impinger #3 72 72 73 73
Impinger #4 " 73 72 74 73
Impinger #5 n 72 72 72 73
|¥B # 72 7z 7z 73
DB # 72 72 73 73
Box #1 73 72 73 72
Box #2 72 72 7 3 732
Box #3 73 72 23 73
Box #4 72 72 74 73
[Box #5 72 7z 73 773
IBox #6 72 72 73 73
B Omega 873 72 72 73 73
DB Omega 873 72 72 73 73
WB Omega # " 73 72 7%, 73
B "Omega # 73 72 732 73
Il;robeil" #1 72 72 73 73
Probe¢* #2 7% 72 73 73
Probes’t #1 72 7 7 3 73
Probes’" #2 J 73 7 7 3 73
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" Leak Check @ 6.8 fn. Hs0: OK Date: 01-29-88

Calibrated by: FPRJ

i ' i

] i o

N ‘ .3
70 0 T RAC STAKSAMPLR CALIBRATION SHEET S
.77 Meter Box Serfal Number: 1348 Barometric Pressure (P.): 29. 763 ST

b

= 1
10.76 {29.763 + 0.1471)166.5 + 460)=

} =z}
10.75 (29.763 + 0.2206)(68.5 + 460)

LI

-5 1 29.763 (106.25 + 460)

53& l29 763+00737)(6860460I

10 1 29.763 (109.50 + 460)

1
$0.73 (29.763 + 0.1£03)(68.5 + 4060)'=

10 1 29.763 (112.75 + 460)

" 10 2 29.763 (114.50 + 460)

10 x 29.763 {114.50 + 450)

10.71 (29.763 » 0.2941}{68.5 + 460)

2 1,005 -Hy = : { }

‘Maposeter Delta K 1.0 in. &0
0.03170 { (68.4 + 460) 9.32 , a
29763“0625+460l S

!-Il.l

hnmterhluﬂl.!iin B0

0.04755 (68.5 + 460) 15.46 *
001 g = ( ) =141
29.763 (109.50 + 460} 10

Mancseter Delta H 2.0 in, B0

0.06340 (68.5 ¢ 460) 13.45 2
2 e = { ] =180
29.763 (112.75 + 460) 10

Kanometer Delta B 3.0 in. a0
0.09510 (68.5 + 460) 11.16 2

29.763 (114.50 + 460) 10

-Manoseter Delta H 4.0 in. R0

0.12680 {68.5 + 460} 9.68 *

= 1.541
29.763 (114.50 + 460) 10

Pump: OK . Pump Of1: OK Clean Quick Connects: OK
- Manometers: OK Dry Test Meter: OK Theraometers: OK - '
. Lights: OK - Electrical Check: OK Variac: OK

Vacuum Gauge: OR x - Leak Check @ 27° Hg.: <0.001 CFM" )

Man. Orifice CPu . CFa Tw' ITa  OTa  Teewe. Time t

0.5 3 5.33 68.3 108.0 96.0  .102.00 12.70
1.0 5 5.3 68.4 115.0° 97.5  106.25 9.32 °
1.5 10 . 10.73 68.5 119.5 99.5  109.50 15.46
2.0 .10 10.76 68.5 124.0 101.5  112.75 13.45
3.0 10~ 10.75 68.5 126.0 103.0  114.50 11.14
40 10 10.71 68.5 126.0 .103.0  114.50 9.68
B B Calculate Y and -He as follous: ‘
Y B e b)) - T oo Taed0)t @ 7 Tl
® =1 ~Hg = ) =1.86
CFe (Fs ¢+ -H/13.6){T. + 460} . Pu {Ta + 460) " - . :
Tolerances: Y= 0.90-1.00- 1.0 7 4/- 0.02Y  Hox 1.6- 1.8 - 2.0  Hou ¢/- 0.15 dn,
) CALIBRAYION CALCVLATIONS FOMP AND CRIFICK METIR _
R St . Manoseter Delta B 0.5 j». B0 ) Coe T
: S129.73 (102.00 ¢ 460) . ©0.01585 (68.3 + 460) 1270 *
. . = 0.997 o= ( ) =17
775,33 (29,763 ¢ 0.0368)(68.3 + 460) 29.763 (102.00 + 460) 5

5
L8 "‘ i
= 1,885 W




-c . ' " )

A

MR O W W e -y .
v Tt Loaae : . p— . e
- * : N a

B~ 3

- -

. s

vl

b
a
»

D.ve.. = average of Dy, Dz, Ds, Da, .2and Da.

PR . ,- — o R PER
sl i s S et by
R . ."“-\. -:". A._ —-: ‘.; _‘E-‘
D e e ST AR T b :c-z PR L %é
AT R ' "NOZZLE_CALIBRATION R S
S s : Date: 07-07-88 . |
N S e - Fused S:ll:lca Probes By- PRJ L ,_ﬂ A
. ] S T . 2 ‘.,",!‘1"%-
Nozzle Di, in.’ D,, 1n. Ds, in. Da,in.” . Ds, In. . D, in. " Dave. |
1.D. - " - M _ - e
8" -1 0.274 _o.273f 0.272 0 0.272 - -0.273 © 0.002. 0.273 -7 ..
48" -2 0.346 0.347 0.346 - 0.347 0.347 0.001  0.347 7|
48" -3 0.347 0.347  0.346  0.348 0.347 0.002 - 0.347 §
48" -§  0.397 0.396 0.396 0.396 0.396 0.001 0.396 B
72" - . ‘ o

450-1  0.453  0.452 0.452 0.452 0.452 0.001 0.452

.450-2 , 0.451  0.451 0.450 0.452 0.451 0.002 0.451

1450-3 1 0.441 . . 0.442 0.442 0.443 0.442 0.002 0.442

.600-1  0.587 0.586 0.587 -  0.586 0.586 0.001 0.586

.600-2 0.587  0.588 0.587 0.587. . 0.587 0.001 0.587
.600-3  0.585 0.386 -0.586 - .0.585 0.586 . ~0.001 0.586 :
.750-1  0.775 0.774 0.774 0.774 = 0.774 0.001 0.774 -]
1750-2 0.778 ¢ ' 0.780 . 0.780 - 0.780 - 0.780 = . 0.002 ©.780 ...
A .750-3  0.779 0.778 .- 0.779 & 0.779 0.779 0.601 0.779 ..
. . PR Anderson Particle Size S
' Nozzle ' D, gn. bs, in.  Da, ni Da, in.- n,, 1n.~_‘n. n. © =
.125-1 0.124 . 0.123 0.124 0.125  0.124  0.002 0.124  °
- .187-1  0.185 . 0.185  0.184-  0.185 . .0.185 0.001 <0.185 . ¢
.250-1 0.251 ° 0.261  0.250 .. 0.251 ' °:0.251 - 0.001 " 0.251 vl
.300-1  0.314 - 0.315 . .0.316 - 0.315 | 0.315  0.002 0.315 'y
.375-1  0.370 0.370° -0.370 7" 0.379 .. 0.369  0.001 0.370 "7
.500-1  0.496 0.494 .  0.495 0.495 | . 0.495 0.002  0.495 B
Where: . ”' : ) TR
Dy.2.3.4.8 = nozzle diameter measured on a different diameter. in. . e el
: Tolerance = measure within 0.001 i ; e
! D = maximum difference in any two measurements, in. o2
Tolerance = 0.004 in. :




L Specifications
1.) Pitot tube assenbly must be level
2.) 1f pitot tube is damaged explain under comxents sectlon
3.) 2= A EBin 7 (¢0.125) and w = A sln @ («0.03125) . ’
4.). a «10° and B «5°

A, In.

"

Py, in.

'Dafe: 03-15-88
. Calibrator: RBMc

- Pitot tubes requiring further calibratlon:

None.

,* a, 8,° B,° v @ z, in. w, in, Fg, In. D¢, in.
3%''-1 2.0 1.0 1.0 1.0 2.00.5 0.778 0.027 0.00679 0.389 0.389 0.376
3%''-2 2.0 0.5 1.0 2.0 0.00.5 1.151 . 0.000 . 0.03004 0.575° 0.576  0.377 ..
40°'-1 1.0 1.0 1.0 1.0 0.00.5 1.100 0.000 ~“0.00960 0.550 0.550 _ 0.388 ’
'$4''-1 3.0 3.0 1.0 1.0 1.01.5 1.006  0.018. 0.02633 0.503 .0.503 . 0.380 -
"66°°-1.1.0 0.0 4.0 0.0 0.01.5 1.040 0.000 0.02722 0.520 0.520 0.386 .
%"'-1 2.0 0.5 3.0 2.0 2.0 0.5 0.910 0.032° 0.00794 0.455 0.455 0.376 "
. 4* -1 1.0 3.0 1.0 4.0 0.0 0.5 0.966 0.000 0.00843 0.483 0.483 0.378
4* -2 2.0 1.0 1.0 1.0 0.01.0 0.891 0.000 -0.01555 0.445 0.446 0.371
4' - 3- 4.0 2.0 2.0 3.0 0.01.0 0.878 0.000 - 0.01532 0.439 0.439  0.375 .
4" -4 1.0 4.0 4.0 1.0 0.50.0 0.839 .0.007 0.00000 0.419 0.420 @ 0.375 g
4' -5 0.0 2,0 2.0 1.0 0.50.0 0.866 0.007 -.0.00000 0.433 0.433 . 0.372
. 4* -6 2.0 1.0 1.0 0.0 1.00.5 0.955 0.017 - 0.00833 0.477 0.478 0.376 -
§' -1 2,0 1.0 0.0 1.0 1.0131.0 1.001 0.017 0.01747 0.500 0.501 0.375
5~ 2 1.0 3.0 0.0 0.0 0.01.5 1.045 0.000 0.02735 0.522 0.523 0.377
$5*~-3 1.0 1.0 1.0 1.0 2.00.5 1.048 0.037 0.00915 0.524 0.524 0.376
$*'-4 0.5 2.0 1.0 0.0 2.01.0 1.038 0.036 0.01812 0.519 0.519 0.380
-6'-1 0.0 0.0 1.0 0.5 0.01.0 0.995 0.000 0.01737 0.498 0.497 0.380 -
6'-2 1.0 1.0 0.0 0.0 2.01.5 1.004 .0.035 0.02628 .0.502 0.502 0.378 -
.6'-3 1.0 1.0 0.5 1.0 1.00.5 1.009 0.018 .. 0.00881 0.504 0.505_  0.377
6'-4.1.0 0.5 1.0 0.0 2.01.0 1,000 0.035 0.01745 0.500 0.500 0.375
8'-1 1.0 1.5 3.0 2.0 3.01.0 0.845 0.044 0.01475 0.423 0.422 0.378
8'-2 0.0 1.0 2.0 2.0 0.01.5 0.905 0.000 0.02369 0.452 0.453 . 0.380
8'-3 4.0 6.0 3.0 0.0 0.01.5 0.932 0.000 0.02440 0.466 0.466 0.376
8'-4 1.5 2.0 1.5 1.0 0.00.5 1.017 0.000 0.00887 0.509 0.508 0.379
8'-5 2.0 1.0 0.0 0.0 1.01.0 0.985 0.017 0.01719 0.492 0.493 0.379
8'-6 0.0 0.0 0.5 3.0 1.00.5 0.925 0.016 0.00807 0.462 0.463 0.378
g'9"’ 1.0 2.0 0.5 0.5 0.02.0 0.895 ©0.000 0.03124 0.447 0.448 0.380
9'7'*-1 2.0 2.0 0.0 2.0 0.01.0 0.918 0.000 0.01602 0.459 0.459 0.382
9'7'*-2 1.0 3.0 1.0 2.5 1.51.0 0.960 0.025 0.01675 0.480 0.480 0.375
12°6"" . 1.5 1.5 2.5 2.5 0.0 0.5 0.809 0.000 0.00705 0.404 0.404 0.377
Comments: Only minor flling and cleaning required.

LR



g im0 L S gat
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B AR TIE NOZZLE CALIBRATION RPN Ca SR
5y FREIN LR oLl t . © " ‘Date: 06-27-88 .- '\° 34
”t aia - e . i 7.0 - Set Bumber 1 Brown Box'  By: RBMc O !
: s : Nozzle D,, in. Dz, in.. Da, in. Da, in.- Da, in. "D, in.’ ¥
R, o AaDe : ' ‘ :
l .187-1 0.187 0.188 0.188 0.186 ° ~ 0.187 0.002 - 0.
R 187-2  0.189 0.189 0.189 . 0.190 - 0.189 0.601 ...0.
R 187-3  0.186 0.186 0.185 ~ 0.186 _ ' 0.186 - - 0.001 "-O.
l .203-1 0.207 0.208 0.207 - 0.207 - 0.207 ©0.001
- .250-1  0.252 0.252 0.252 0.252 0.252 0.000
- 250-2  0.254 0.253 0.253 0.254 ' 0.253 0.001
' | 550-3  0.251  0.250  0.24% 0249  0.250  0.002
.300-1  0.304 0.304 0.305 0.305 0.304  0.001
o 300-2  0.302 0.303 0.304 0.303 0.303 0.002
I 3 1300-3  0.300 0.301 0.300 0.300 0.300 0.001
Lo T .335-1  .0.336  0.33  0.33%  0.33  0.336 - 0.000
T S .375-1°  0.375 0.375 0.376 0.376 ° '0.375 0.003
g'-,e.r:,iu.,ﬁ;r-f 2, -375-2 . 0.375 0.374 0.375 0.375 0.374 0.001
WL Y - (375-3 1 0.374 0.375  0.375 376 . 0.375 0.002
D e o .400-1 ° 0.404 © 0.405  "0.404  0.405 0.405  0.001
' S v - s .500-1 . 0.505 0.504 0.506 = 0.504  0.504 0.001
S 500-2  0.504 0.502 0.503 0.503 0.503 0.002
£00-3  0.502 0.503 0.503 0.502 0.502 0.001
l 625-1 - 0.619  0.618  ©0.619  0.619  0.619  0.001
A 7751 '0.770 . 0.778 _ 0.780 0,780  0.780 - 0.002
' \ 1.00-1 .° *1.000 1.000 0.999 1.000 1.000 0.001
Set Number 2 Blue BoOX .
' Ngzzle Da, in. Dz, in. D3, in. Da, in. Ds, in. _D. in.
) .187-1  0.185 0.185 0.186 0.185  .0.184 0.002
[ ) -187-2  0.184 - 0.185 0.185 0.185  '0.185 0.001
M 1167-3°  0.186 _0.186 0.186 0.186 . - 0.186 0.000
N .203-1  0.207 ~ 0.207  0.206  0.207  0.207  0.00
l .250-1  0.250 0.250 0.250 0.249 0.249  .0.001
' 1250-2  0.251 0.252 0.252 0.251 0.252 0.001
250-3  0.249 0.250 0.249 0.250 0.250 0.001
. l 300-1  0.301 0.302 0.302 0.302 0.301 0.0031
300-2 0-301 0.303 0.303 0.302 0.302 0.002
2300-3  0.301 0.300 0.302 0.302 0.302 0.002
' .335-1  0.340 0.339 0.339 0.339  0.338 0.002
, 375-1 0.378  0.378 0.378 0.378 0.378 0.000
J375-2 0.376 0.377 0.376 0.376 0.377 0.001
375-3 0.376 0.376 0.376 0.375 0.376 0.001
l .500-1  0.496 0.495 0.497 0.496 0.496 0.002
.500-2  0.497 0.499 0.499 0.499 0.499 0.002
:500-3  0.497 0.498 0.498 0.497 0.498 0.001
3 |

‘Jo-
j
b§

D, 2.0.4.0 = nozzle diameter measured on a different diameter, in.
Tolerance = measure within 0.001 in.
D = maximum difference in any two measurements, in.
Tolerance = 0.004 in.
Duve. = average of Dy, Dz, Do, Da, and Da.
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DATE 07/07/88 -

AMBIENT TEMPERATURE, F 71 -

CALIBRATOR: PRJ

REFERENCE . -~
POINT #  SOURCE

Inpinger
i joe bath
sater bath

oil bath
ice bath -
water bath
oil bath

-foe bath

® -

oil bath
ice bath
water bath
oil bath
ice bath
water bath

ETEET.

b
o=y
[

water bath

(]

REFERENCE
THERMOMETER
TEMPERATURE,F

o8

[
[ )
i

;.

ctame TR

Mg

s S o S S - S

THERMOCOUFLE
POTENTIOMETER -
TEMPERATURE, F

=R

N

¥ - 1t -

dwpS

- " TEMPERATURE SENSOR CALIBRATION DATA FORM . . ' S
S . TOLERANCE: .4/~ 2.0 F ‘ R T

~y

BAROMETHIC PRESSURE: 29.44 - ~ , <+’ "o
REFERENCE THERMOMETER # 22. . =

TEMPERATURE Col
DIFFERENCE, % ap

0.00 " -

=18

=20 .
-.19 : e
0.00

0.00

S e g
- : -
Jd8 B

000 * 3 '.jv",f-.‘ -
0.20 R
0.00 e e

0.00 -
0.00

* . *
L] - | o N "‘ -
. . e %
. . .
;
14

[y
&

-.17

B ddid il didddidds

~ oil bath Com

s
- ~ wor
- 4 . Ty
Ty - Y
. + I3 Lt
; .

:;1 T
.
"
Wbt L
.
b
\
»
[}
s f’
[
b
[
%
1

p"“' ) " TEMPERATURE (REF TEMP, F + 460) — (TEST TEMP, F + 460)

f DIFFERENCE = ———

REF TEMP, F + 460




- L . et G\ — oy = o - = =
o W e e R o ST R . ST
nE e Y : 4 z. RS iy : T
.

A AN WET-BULE - DRYBULB - NOx & HOT BOX: BIMETALLIC
" TEMPERATURE SENSOR CALTBRATION DATA FORM

TR . "TOLERANCE: +I- 5. a ¥ . _
" . DATE: o7/o7/aa il BAROMETRIC PRESSURE 29, 44
.-~ . AMBIENT TEMPERATURE, F : 7 ~r.'~" - REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ 2 _
' . ©.  REFERENCE THERMOCOUPLE A
" REFERENCE T -THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # 'SOURCE  TEMPERATURE,F . TEMPERATURE,F DIFFERENCE, %
W A vater bath n n 0.00
B ofl bath 125 . 125 _ 0.00
c. oil bath 187 108. . ~.15
D. oil bath 2% 225 -.15
. - | A oil bath - 27 ..m ~.27
., WA . water bath n - i 0.19
TS B. oil bath 1 25 0.00
T A N oil bath 18 - 188 . -.15
RS D. oil bath 2% 2 - 0.00
S o] bath 2% 2 . 0.14 -
bb2 A. vater bath n " . . 0.00
B. oil bath 126 126 0.00
C. oil bath 187 189 -3
D. oil bath 2% 221 -.15
- 1. oil bath m 29 T R
I water bath n ' 7 -.19
) B. oil bath 12 128 - -7
C. 0il bath 188 19 -3
b. oil bath 22 28 ~15
oil bath 2% v B -.14
" S water bath n n 0.00
B water bath 88 - -8 -.18
c. water bath m . 312 -8
: D il bath 1% - R 1 U, |
A | oil bath L T | AR | T ‘
" Bot Box A. water bath n SR | ' 0.19 '
B. ofl bath 127 128 - -17
C. oil bath . 183 190 -3
D. oil bath 2 228 -.15
1. oil bath - 289 290 -13
TEMPERATURE  (REF TEMP, F + 460} - (TEST TEMP, 1-' + 460)

DIFFERENCE = e ————— e e X 100 <= 1.5%
_ REF TEMP, F + 460




FL

i |
-
B

o .."%““I;"" B ) :§«€-$f“
SRTE S 'WET-BULB & DRY-BULB ouzca TEHP 2%
‘  TEMPERATURE SENSOR CALIBRATION DATA roma
P et rommcz +/- 5.4 F ;o

DATE: 67/07/33

AMBIENT rznpzm‘ruﬁz. ¥ i n

CALI BRATOR PRJ

 BAROMETRIC PRESSURR: 20.46 CUER
REFERENCE THERMOMETER # 22 i R

REF TEMP, F + 460

S o REFERENCE THERMOCOUPLE Co e
REFERENCE " - THERMOMETER POTENTIOMETER TEMPERATURE ST
POINT # SOURCE = TEMPERATURE,F. TEMPERATURE,F  DIFFERENCE, ® =~ - /7.7
Onega Teap HA-2 1 .
bb1 A water bath n n
B. o0il bath 125 125
C. - ofl bath 186 187
b. - oil bath 2 225
| oil bath . am an
Wbl A, -+ aater bath - n n o
. B..  : -oil bath 5 126 ..,
- <. " oll bath 185 B .y S
. - -oil bath - " 225 26
| SO oil bath . - an m. -
mega Teap l!l-l-2ﬂ - . . : I
pb2 A, . water bath - n n
N B. - 0il bath 126 126
- €. -oil bath 187 187
D. . - oil bath 226 27 -~
0 R 7. oil bath an =2 .
C W2 A T . water beth n 0
B, " - ofl bath 126 127-
C. oil bath 187 188
: D. : oil bath 26 a2
A & " oll bath m m
- Omega Teap 873-F . . -
. Dbl - A . .. water bath n n
: B eilbath 126 127
C. oil bath 187 188
D. oil bath 226 27
& _oil bath .28 280
1 S W water bath n n
- - B. oil bath 127 17
C. oil bath 188 188
. oil bath 227 )
| & oil bath m 280
-.Onbga Temp 673-F High Tesp
A oil bath n 2% -13
- B. ¥. Furpate 455 . 457 -2
C. ¥. Furoace 585 586 -10
D. B. Furnace 845 847 -.15
| & N. Furnace 1180 1152 -.12
TEMPERATURE  (REF TEHP. F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = —--cmccmmm—s oo r et e e X 100 <= 1.5%




W N '-r“:;' s T i . Ay aehp et 9 - —
1 B ) C T pnoaa mr.nuocoum.z SRt
N ~ " .-._ .’ . .- TEMPERATURE SENSOR CALIBRATION DATA FORM - . -
LA o : *~ S IOLERANCE. 4/- 5.4 l-‘ . Con
‘3 S T ' DATE 07/07/88 ' el .\; . BAROMETRIC PRESSURE 29.64 _
. : AMBIENT TEMPERATURE, ¥ : 71 REFERENCE THERMOMETER # 22 & #5
_ ) o _CALIBRATOR PRJ

e

e - - - -

"REFERENCE
THERMOMETER

THERMOCOUPLE

- REFERENCE POTENTIOMETER TEMPERATURE

- -f' -

‘POINT # SOURCE  TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
Probe - §
i1 A oil bath 95 % x 0.00
B. oil bath 265 266 -4
L . ofl bath n n -12
"—' . 4'-3 A oil bath - - 95 % -.18
.- - B ofl bath . 266 266 0.00
i, o€ . ol bath m 378 ) -12
¥ 81 A, oil bath . - - €5 % .. 000 -
EL SR “ o B oil bath 26 T " T RTe
IV DT 6. ofl bath 2 mn 0.12 .
N §2 A ofl bath - 9% 9% 0.00
' o B cofl bath - -~ 26 - 267 .24
A c. oil bath - 3 3N o -1
' : &1 A oil bath 9% 9 -.18
l, - B ofl bath %7 %7 0.00
=T ey oilbath . il 38 3n 0.12
. . 6-2 A - oil bath ) 7 . 0.0
B -oil bath - 268 %1 i 0.14
b S ¥ oil bath s’ 7, S -12
81 A oil bath 9 97 ' 0.00 -
. . B oil bath . 268 %7 0.4
l B 2 oil bath 3N 3 . 012
- 82 A oil bath 97 % . -8
- IR 3 ofl bath 268 269 Lk
l:,. <~ €. .ol bath - 38 - 12
I -3 4. ollbkth % . % - 0.00
e B. oil bath 29 268 0.14
' ' c. oil bath n 380 -12
8'9" A ofl bath 100 101 -.18
B. oil bath 27 269 0.3
c. oil bath 380 n 0.12
l 7T A oll bath 100 % 0.18
B. oil bath 27 2 0.00
l c. oil bath 3% m 0.12
l. TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
. DIFFERENCE ® —==mcocme oo oo e e s X 100 ¢= 1.5%

REF TEMP, F + 460
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kS
L3
7
(3
o
~
&
-

pod . S P et N R T Y-~ . T e
. METER BOX - ST ‘ o
' . TEMPERATURE SENSOR CALIBRATION DATA FORM .
D TOLERANCE: +/- 5.4 F )
.v-‘ \ - . N
= DATE: 07/07/88 - .o BAROMETRIC PRESSURE: 20.44
AMBIENT TEMPERATURE, F : 71 REFERENCE THERMOMETER # 22
- CALIBRATOR: PRJ
I'. REFERENCE -  THERMOCOUPLE :
: REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
-II' POINT # SOURCE  TEMPERATURE,F TEMPERATURE,F  DIFFERENCE, %
METER BOX
II 12660 A fce bath T 35 0.00
| B. vater bath n n -.19
- C. ofl bath 125 126 -7
o . oil bath 149 149 - .00
' 12648 A. fce bath 3% % -.20 -
- B. vater bath n 70 0.19
o c. oil bath 125 12 =17
la : D. oil bath 149 150 16 o
- 13480 A "~ fce bath % 3% -2 LT
L B. water bath n n -9 B
l . C. oil bath 126 126 X 0.00 o
| I b. oil bath 150 15 -.16 N
L 1488 A ice bath % 36 0.00 ,
- B. water bath n ” -.19 ;
I ' c. oil bath 126 1% 0.00 s
: D. - ofl bath 150 151 -.16 RS
- 14010 A, ice bath % B 020 <A
B. water bath n n -9 | o
l'lb C. oil bath 126 126 000 .- -
- D. oi) bath 150 150 0.00 ' C
- 14018 A ice bath % % 000 e
lﬂj‘ B. vater bath n n -9 Coen
o c. oil bath 126 127 -17 - -
- - _ D. oil bath 150 14 0.16 - 0
' 1068 A, . doe bath % 7 - ™ ;
-3 B. vater bath n n -19
B c. . oil bath 127 VY 0.00
D. ofl bath 151 150 0.16
19658 A. ice bath % * 0.00
B. water bath n ;] 0.19
c. oil bath 177 128 -17
. oil bath 151 151 0.00

: o
- ‘-
. .
1 -
it

——— i i . o e s o P S A S S S e s S A W S L A M e A O P T A e A - e

TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)

DIFFERENCE & =-=--vesemomemmmm oo me oo e X 100 <= 1.5%
REF TEMP, F + 460




- L SAHPLE BOX LR . -»- Taee .-.: ‘,‘ DU _| "r:\.‘ﬁ
TEMPERATURE SENSOR CALIBRATION DATA FORM * - %~ - me TR
) ‘_,- TOLERANCE: +/- 5.4 F P ST
g W70 patTE: 07707788 " .7, " " BAROMETRIC PRESSURE: 29.44
Fow s L oT T - AMBIENT TEMPERATURE, ® : 71 - . REFERENCE THERMOMETER # 22 PR e
"4, . CALIBRATOR: PRJ ' - TS
2 . o . REFERENCE THERMOCOUPLE el
REFERENCE THERMOMETER . POTENTIOMETER TEMPERATURE Lo
POINT # SOURCE  TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, % = .- =~
. SAMPLE BOX , :
oA vater bath n n - ©0.00
B. oil bath 125 1 0.17 |
c. oil bath 186 186 0.00 - "
. 0il bath 23 2% -.15 e
. oil bath n m 000 . o
£2 A - uater bath n - 'm .19
B oil bath 125 - V- 2 A
¢.- oil bath 186 188 REEIRTTE | IR,
: b. oil bath 186 1. S |
| oil bath 223 24 -.15
7 A waterbath - - 71 r; R X R
: B. oil bath 12 26 - 000 .
c. oil bath 167 188 -15
. oil bath m 225 -2
.- L oil bath n 278 -.14
%A water bath n n . -9
B. oil bath 126 1% S 000 . i TR
c. oil bath 187 168 - -5
0. oil bath 2% 2 -9 - ‘
L. ofl bath m m -1
5 A uater bath n n 0.00
B. oil bath 126 126 0.00
C. - oil bath 187 188 -5
: D. ofl bath 225 - 0.0 -
. I oil bath by m S U
i % A sater bath n n TR0 ST
. 3 oil bath 127 127 0.00 SRR,
c. oil bath 188 188 0.00
D. 0il bath 221 28 -.15 L .
. L oil bath b1 280 -.14 A
/Y water bath 7 n 0.00 .
B. oil bath 127 127 0.00
c. oil bath 168 189 -.15
D. oil bath 227 229 -2
| 8 oil bath b1y 280 -14
8% A water bath n n 0.00
B oeil bath 129 130 -.17
c. oil bath 169 190 . -.15
D oil bath 229 230 -.15
X oil bath 280 282 -.27
- TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = w-ocommrm e o e e X 100 ¢= 1.5%

REF TEMP, F + 460
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Mahnanlnc.osandawonPlace Ciifton, New Jersey 07014 ¢ Telephone. (201)777-4825
Teolex: ::mzeoc;m REEVEPAP .

February 1, 1979

Mr. Paul R. Jenkins, Jr.

Vice-President -
Environmental Testing Ine. - . . _
1700 University Commercial Place o o T
Charlotte, North Carolina 28213 o : L Cea

Dear Mr. Jenkinsz

FPurther to our telephone conversation on January 15, 1979 Reeve Anqel 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 II, Thursday, August 18, 1977, Environ-

Grade 900AP will meet the EPA DOP requirements of 0.05 < percent penetration
on a 0.3 micron dioctyl phthalate smoke particles as listed on pages 41778 :
of tha Federal Register, Vol. 42, No. 160, Thursday, August 18, 1977 under 3.

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

Very truly -y'ours,
r
. .l‘ r” [l/
. John Zacharias

Vice President
Business Manager, Paper Division, N. A.

JZ/mpar

" mental Protection’Agency, Standards of Performance for New Stationary Sources. .
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WEIGHT TRACEABILITY
CERTIFICATE |

4

Natnonal Bureau of Standards

Analytical Precision

Mettier identification number of test welghts used: 13

Metter calibration date of test weights used: . .. -1-27

National Bureau of Standards test number: -' lﬂ}ﬂﬂﬂ:ﬂg .

Model and serial number of ba!ances serviced:

N - it - < b
r R R ER R -l é o s
- " - P Yl . ) p X . : “ .': .
. i

- _RE163- €57142
" HSYRR- 617277

-1 1 8 8 Mettler Instrument Corporation
Box 71, Hightstown, NJ 08520
Date of lssua (609) 448-3000

T [
T D

o

' MemerServioeRepresemar J '_I/LLIELL/L_

FiMang

“ 1700 Univ. Commercial  De, T B -

. Chaclotte ~NC 2%€213 .

. . The balanoes fisted below have been serviced by our representative oL
on December 21, (927 o

i Thlsistooerbfymatthetestwetghtsusedareh'aoeabletothe ft f. | -

e s .-
(AR DR L

e Sy g e
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; - . GCA CORPORATION
| : Precision Scientific Group
3737 West Cortland Street
' Chicago, llinois 60647
; o "o : Telephone: 312-227-2660

o A T | Telex: 254028
February 2, 1984

Environmental Testing
1700 University Commercial Place
Charlotte, N.C. 28213

T P
. : L3
s - - -w= < SR ;i

-

" . Attn: Mr. Paul Jenkins

Subj: Certification Wet Test Meter

R H

Deaer. Jenskins:

In 11eu of any printed certification fmm our company, we offer as follows
our statement on the refe.renced subject.

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

Respectfully,

fgcf %&éfwu?

Superv:_sor, Customer Se.rv:.ce
BH/mg
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WALTER H. KESSLER COMPANY, INC.; - . .7
mnnmonnﬁl’. @ , HyoROMETERS o : J
ONE.8IXTY HICKS STREET + WESTBURY, LON® IBLAND.NI.W YORK - B16 EDGEWOOD 4-400"4,__‘--._.

MANUFACTURERS CERTIFICATE OF CALIBRATION ~ -

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

Fisher Scientific Company

Cortified for: : . —
Description: Thermometer #15-041D =-1/201°C in 0.2° Div Total Immersion
Instrument Serial No. 811 007 Date Centified:___January 30, 1981
Reading of This Instrument Resding of N.BS. Standerd e
: {True Temperature) a - s
+0.02¢ 0.00C
20.00C 20.00C )
40.00C ~ 40.00C .
59.96C 60.00C
79.98C 80.00C
100.02c . 100.00C
119.92¢c | 120.00C
139.98C ©140.00C
160.00C _ 160.00C
180.00C : 180.00C
199.86C 200.00C

Thie tabulated readings apply provided the ice-point reading taken after exposure for not less than 3
days to a temperature of about 25° C (77°F) is +0.02C - If the ice-point reading is found to be
higher {or lower) than stated. all other reacings will be higher {or lower) by the same amount.

Serial & Test numbers of National Bureau of Standards certified instruments referenced in certification
of the thermometer listed above:

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

NBS Test No 176240,219883,176240,219883,219606
WALTER H, KESSLER COMPANY, INC.

cQ::l;;HQéZZZ;/
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. DATE: 12-10-85

CERTIFICATE OF CALIBRATION

-

CUSTOMER:_ENVIRONMENTAL TESTING INCCustomer Purchase Order: 2861RO -

1700 UNIV COMMERICAL PL DMEGA Work Order Npo: SO 511268760
‘ CHARLOTTE NC 28213 MODEL: HH-2 '

SERIAL NO: 14403

OMEGA ENGINEERING certifies that the above instrumentation has been
calibrated and tested to meet or exceed the published specifica-
tions. This calibration and testing was performed using
instrumentation and standards that are traceable to the U.S.
Nationel Bureau of Standards. '

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

i ! ?
N
C‘/‘)eyu‘,ul./mq\

verno

Supervigor, Instrumentation
CAL-3 ‘
of E OMEGA ENGINEERING, INC. .
H «B
LPomecarress of X! OMEGA INTERNATIONAL CORP. BIOMEGA

One Omega Drive, Box 4047, Stamford, CT 06907-0047 (203) 359-1660 Telex 996404 Cable OMEGA FAX (203) 358-7700




CORNING

,

November 18, 1986

- Mr. Paul Jenkins
Environmental Testing Inc.

Charlotte, NC 28213

Dear Mr. Jenkins:

Verj-truly yours,

Allen R. Fuller

T

b10012

[

Science Producls

Corning Glass Works -
Corning, New York 14831 USA
Tel: 607-974-8000 ;

2 CORNING Lataratory Sciences Company

1700 University Commercial Place \

Confirhing our telephone conversation, our volumetric apparatus
is calibrated in conformance with ASTM Standard E 542.

Product Engineering Supervisor
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KIMBLE
Division ol
Owens-lllinois

December 11, 1986

Mr. Paul R. Jenkins
Environmental Testing, Ine.

1700 University Commercial Place
Charlotte, North Carolina 28213

REF: Calibration of volumetric glassware
Hr. P. Jenkins letter 12-5-86

Dear Mr. Jenkins,
Volumetric standards, utilized by Kimble for calibration of class A and B
laboratory glassware, are designed to meet applicable calibration requirements

of ASTM Standard E 542.

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

Sincerely,

ol oo —

Lew Horan
Standards Dept.

LA
Mike Mollick
Quality Control

ce: Mr. N. DeBello — M.O.
l‘ilr‘ E. Trasoras - Q.A.
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