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INTRODUCTION 

Source sampling was performed for the Johnson 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, 1908. A typical sampling location is shown in 

Figure 1. 

The measurements of stack gas flow rate and pollutant 

concentration8 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 

results, the process and its operation, the location of the 

sampling points and the sampling and analytical procedures 

used. 
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SUMMARY OF RESULTS 

Table Number 1 presents the summary of results from the 

Method 12 lead sampling and for the Method 5 particulate 

sampling. 

The mean lead concentration from the Main Grid Caster Stack 

was 0.1°4 lo-- grains 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 emission rate was 0.127 pounds per hour. 
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Run Number 

Date 

Z Isokinetic 

Volume of Gas Sampled, 

TABLE 1 

SUMMARY OF RESULTS, LEAD AND PARTICULATE SAMPLING 

MAIN GRID CASTER STACK 

Rum 1 - 3 
1 2 3 

09/06/88 09/07/88 09/07/88 

103.75 103.21 104.03 

131.608 131.327 127.957 
SCF a Dry 

Stack Gas Flow 
SCFM Dry 

Stack Gas Flow 
ACFM 

Lead : 

Rate, 

Rate, 

Catch, mgrams 

Concentration, grains/ 
SCF Dry 

Emission Rate, lbs/hr 

Particulate: 

Catch, mgrams 

Concentration, grains/ 
SCF Dry 

Emission Rate, lbs/hr 

12034.4 12071.8 11668.6 

14111.0 140fd. 9 13672.0 

0.8865 

0.000104 

0.0107 

8 .02  

0.0009 

0.097 

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

6 

1.0070 

0.000118 

0.0122 

10.43 

0.0012 

0.127 

0.8635 

0.000104 

0.010* 

9.29 

0.0011 

0.112 
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TABLE 1 

SUMMARY OF RESULTS, LEAD AND PARTICULATE SAMPLING 

MAIN GRID CASTER STACK 

Runs 4 - 6 

Run Number 

Date 

4 5 6 

09/07/88 09/06/88 09/08/88 

X Isokinetic 104.22 103.14 102.64 

Volume of Gas Sampled, 129.606 129.787 128.587 
SCF Dry 

11885.2 Stack Gas Flow Rate, 11798.1 11937.6 
SCFM Dry 

Stack Gam Flow Rate, 13862.0 13805.4 13806.7 
ACFM 

Lead : 

Catch, mgrams 0.7935 0.6690 1.0303 

Concentration, grains/ o.oooog43 0.0000794 0.000123 
SCF Dry 

0.0126 Emission Rate, lbs/hr 0.0095 0.0081 

Particulate: 

Catch, mgrams 12.42 9.29 13.55 

Concentration, grains/ 0.0015 0.0011 0.0016 
SCF a Dry 

Emission Rate, lbs/hr 0.149 0.113 0.165 

= 6 8 ' F ,  29.92 in. Hg 
='Nozzle. probe, filter, impingers 
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PROCESS DESCRIPTION AND OPERATION 

The Johnson Controls, Inc. Tampa, Florida, plant has 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 this process. 

No unusual conditions were noted during sampling. The 

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

The dimensions of the stack and the location of the sampling 

points are shown in Figure 2. The stack cross section was 

divided into 24 equal areas. The ports were labeled A and 

B. Each point was sampled for a period of 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 details are found in Appendix E which is 

a copy of the Federal Register, Volume 42, Number 160, dated 

18 August 1977, the Federal Register, Volume 48, No. 191, 30 

September 1983 (Methods 1 - 5), and the Federal Register, 

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

Sample point locations and velocity measurements were made 

by Methods 1 and 2. Gas composition was determined by 

Fyrite and Method 3 on continuous bag samples. Method 5 was 

used 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 

Run Number 

Date 

1 

9/ 6/88 

DN Sample nozzle dia., in. 0.207 

TT Net time of test 180 

PB 

PM 

VM 

TM 

VMSTD 

vw 

VMV 

PMV 

MD 

PC02 

PO2 

PCO 

Barometric pressure, in. Hg. 

Average orifice pressure 
drop, in. H20 

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

Average gas meter temp. 
in degrees F. 

Volume of dry gas sampled 
at standard conditions'. SCF 

Total uater collected in 
impingers + silica gel, ML. 

Volume of uater vapor at 
standard conditions', SCF 

Percent moisture by volume 

Mole fraction dry gas 

Percent C02 by volume, dry 

Percent 02 by volume, dry 

Percent CO by volume, dry 

29.80 

1.943 

138.21 

94.69 

131.608 

58.0 

2.731 

2.033 

0.9797 

0.10 

20.70 

0.00 

PN2 Percent N2 by volume, dry 79.20 

MWD Molecular ueight-dry stack gas 28.844 

MU Molecular ueight-stack gas 28.624 

CP Pitot tube coefficient 0.84 

DPS Average velocity head of 0.9750 
stack gas, inches uater 

TS Average stack temperature, F 142.88 

Runs 1 - 3 

2 3 

9/ 7/88 9/ 7/08 

0.207 0.207 

180 180 

29.76 29.76 

1.950 1.838 

137.50 135.02 

92.29 96.46 

131.327 127.957 

52.0 56.0 

2.449 2.637 

1.830 2.019 

0.9817 0.9798 

0.00 0.00 

20.90 20.90 

0.00 0.00 

79.10 79.10 

28.836 28.836 

28.638 28.617 

0.84 0.84 

0.9734 0.9448 

138.63 141.71 
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PSI Sta ic Dressure of stack 

PS 

vs 
AS 

QS 

QSW 

QA 

PER1 

FMF 

CAN 

CAM 

CAT 

CAW 

FNP 

RW 

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 

168 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 

0.106E-03 

0.8853-04 

0.0107 

24 

5700.0 

-0.048 -0.048 

29.712 29.712 

3518.0 3424.6 

572.5 572.5 

12071.8 11668.6 

12296.9 11909.0 

14044.9 13672.0 

103.21 104.03 

1.0070 0.8635 

O.ll8E-03 0.104E-03 

0.120E-03 0.106E-03 

0.101E-03 0.887E-04 

0.0122 0.0104 

24 24 

5700.0 5700.0 



~ 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

L 

t 

envirnnmential besbing tnc. 
Summary of Method 12 Lead Results 

Johnson Controls Tampa Florida Main Grid Caster Runs 4 - 6 

Run Number 1 2 3 

Date 

DN 

TT 

PE 

PM 

VM 

TM 

VMSTD 

vu 

VMV 

PMV 

MD 

PC02 

PO2 

PCO 

PN2 

MUD 

MU 

CP 

DPS 

TS 

Sample nozzle dia., in. 

Net time of test 

Barometric pressure, in. Hg. 

Average orifice pressure 
drop, in. H20 

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

Average gas meter temp. 
in degrees F. 

Volume of dry gas sampled 
at standard conditionsx, SCF 

Total water collected in 
impingers t silica gel, ML. 

Volume of water vapor at 
standard conditions', SCF 

Percent moisture by volume 

Mole fraction dry gas 

Percent C02 by volume, dry 

Percent 02 by volume, dry 

Percent CO by volume, dry 

Percent N 2  by volume, dry 

Molecular weight-dry stack gas 

Molecular weight-stack gas 

Pitot tube coefficient 

Average velocity head of 
stack gas, inches water 

Average stack temperature, F 

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 

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 

9/ 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 

136.79 
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PSI 

PS 

vs 
AS 

QS 

QSW 

QA 

PER1 

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 f l o u  rate, dry, 
standard conditions, DSCFM 

Stack f l o u  rate, wet, 
standard conditions, WSCFM 

Actual stack flou 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 

29.712 

3472.2 

572 .5  

11798.1 

12055.3 

13862.0 

104.22 

0.7935 

0.943E-04 

0.963E-04 

0.802E-04 

0.0095 

24 

5700.0 

-0.048 

29.742 

3458.0 

572 .5  

11937.6 

12167.1 

13805.4 

103.14 

0.6690 

0.794E-04 

0.809E-04 

0.6863-04 

0.0081 

24 

5700.0 

-0 .048 

29.742 

3458.4 

572.5 

11885.2 

12137.7 

13806.7 

102.64 

1.0303 

0.1233-03 

0.126E-03 

0.106E-03 

0.0126 

24 

5700.0 
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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 / 13.6) 

VMSTD = --___--___-_________-___----__-- = 
TM + 460 

Volume of Water Vapor at Standard Conditions 
VMV = 0.04709 VU = 

Percent Moisture in Stack Gas 
100 I VMV 

VMSTD + VMV 
PMV = _________---___ = 

Mole Fraction of Dry Gas 
100 - PMV 

100 
MD = _ _ _ _ _ _ _ _ _ _ _  = 

Average Molecular Weight of Dry Stack Gas 
MUD = 0.44 PCO2 + 0.32 PO2 + 0.28 I (PNZ+PCO) = 

Molecular Weight of Stack Gas 
MU I MUD MD +18 (I-MD) = 

Stack Gas Velocity at Stack Conditions 
VS = 5129.4 CP DPS SQRT(TS + 460)/(PS MU) = 

Stack Gas Volumetric Flou at Standard Conditions. Dry 
0.123 VS I AS I PS MD 

TS + 460 
QS E ___--___---_________--___--- - - 

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

17.64 I PS MD 
QA = __________-_-_____-_ = 

Percent Isokinetic 
1039 (TS + 460) I VMSTD 

VS TT ' PS I MD DN DN 
PER1 = _________--___________-__----___ E 

131.608 

2.731 

2.033 

0.9797 

28.844 

28.624 

3534.6 

12034.4 

14111.0 

103.75 
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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 I _----________________________ = 

TS + 460 

Lead Lb/Hr -- Probe, Cyclone, Filter, Impingers 
( At Standard Conditions ) 
CAW = 0.00857 CAN QS = 

0.8858-04 

0.0107 
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Method 12 Lead Calculations Test Number 1 

Johnson Controls Tampa Florida Main Grid Caster Rune. 4 - 6 

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

VMSTD = -_-_____________________________ = 
TM t 460 

Volume of Water Vapor at Standard Conditione. 
VMV = 0.04709 * VU = 

Percent Moisture in Stack Gas 
100 VMV 

VMSTD + VMV 
PMV = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mole Fraction of Dry Gas 
100 - PMV 

100 
MD ___-_____-- 

Average Molecular Weight of Dry Stack Gas 
MUD I 0.44 PCO2 t 0.32 ' Po2 + 0.28 I (PNZ+PCO) = 

Molecular Weight of Stack Gas 
MW = MUD MD +18 * (1-MD) = 

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

Stack Gas Volumetric Flou at Standard Conditions, Dry 
0.123 * VS * AS I PS MD 

QS = ____________________-_-_-_-- = 
TS + 460 

Stack Gas Volumetric Flou at Stack Conditions 
OS * (TS + 460) 

17.64 ' PS MD 
QA = ________________-__- = 

Percent Isokinetic 
1039 I (TS t 460) * VMSTD 

VS I TT ' PS MD I DN DN 
PER1 = ____________________-_________-- = 

129.606 

2.825 

2.133 

0.9787 

28.836 

28.605 

3472.2 

11798.1 

13862.0 

104.22 
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Lead Loading -- Probe, Cyclone, Filter, Impingers 
( At Standard Conditions ) 
CAN = 0.0154 * FMF / VMSTD = 

Lead Loading -- Probe, Cyclone, Filter, Impingers 
( At Stack Conditions ) 

0.943E-04 

17.64 I CAN I PS MD 
CAT E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  = 0.802E-04 

TS t 460 

Lead Lb/Hr -- Probe, Cyclone, Filter, Impingers 
( At Standard Conditions ) 
CAW = 0.00857 CAN I QS 0.0095 



Summary of Method 5 Particulate Results 

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

Run Number 1 2 3 

Date 9/ 6/88 9/ 7/88 9/ 7/80 

DN Sample nozzle dia., in. 0.207 0.207 0.207 

TT Net time of test 180 180 180 

PB Barometric pressure, in. Hg. 29.80 29.76 29.76 

PM Average orifice pressure 1.943 1.950 1.838 
drop, in. H20 

VM Volume of dry gas sampled, 138.21 137.50 135.02 
cu. ft. at meter conditions 

TM Average gas meter temp. 94.69 92.29 96.46 
in degrees F. 

VMSTD Volume of dry gas sampled 131.608 131.327 127.957 
at standard conditions', SCF 

vw 

VMV 

PMV 

MD 

PC02 

PO2 

PCO 

PN2 

MUD 

MU 

CP 

DPS 

TS 

Total water collected in 58.0 
impingers + silica gel, ML. 

Volume of water vapor at 
standard conditions', SCF 

Percent moisture by volume 2.033 

2.731 

Mole fraction dry gas 0.9797 

Percent CO2 by volume, dry 0.10 

Percent 02 by volume, dry 20.70 

Percent CO by volume, dry 0.00 

Percent N2 by volume, dry 79.20 

Molecular weight-dry stack gas 28.844 

Molecular weight-stack gas 28.624 

Pitot tube coefficient 0.84 

Average velocity head of 0.9750 
stack gas, inches water 

Average stack temperature, F 142.88 

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 

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 



1 vs 

I QSW 

I QA 

CAN 

CAM 
I 

CAT I 

RW I 

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 

I 6 8  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 

I 
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Summary of Method 5 Particulate Results 

Johnson Controls Inc. Tampa Florida 

Run Number 

Date 

DN 

TT 

PB 

PM 

VM 

TM 

VMSTD 

vu 

VMV 

PMV 

MD 

PC02 

PO2 

PCO 

PN2 

MWD 

MU 

CP 

DPS 

TS 

Sample nozzle dia.. in. 

Net time of test 

Barometric pressure, in. Hg. 

Average orifice pressure 
drop, in. H20 

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

Average gas meter temp. 
in degrees F. 

Volume of dry gas sampled 
at standard conditions*, SCF 

Total water collected in 
impingers t silica gel, ML. 

Volume of uater vapor at 
standard conditions*, SCF 

Percent moisture by volume 

Mole fraction dry gas 

Percent C02 by volume, dry 

Percent 02 by volume, dry 

Percent CO by volume, dry 

Percent N2 by volume, dry 

Main Grid Caster Runs 4 - 6 

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 

Molecular ueight-dry stack gas 28.836 

Molecular weight-stack gas 28.605 

Pitot tube coefficient 0.84 

Average velocity head of 0.9570 
stack gas, inches uater 

Average stack temperature, F 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 

6 

9/ 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 

136.79 
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PSI 

PS 

vs 
AS 

QS 

QSW 

QA 

PER1 

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 

29.712 

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 

12137.7 

13806.7 

102.64 

13.55 

0.0016 

0.0017 

0.0014 

0.165 

24 

5700.0 
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b 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 
VMSTD = ____________________-_--__-_---_ = 131.608 

17.64 VM PPB t PM / 13.6) 

TM t 460 

Volume of Water Vapor at Standard Conditions 
VMV = 0,04709 VU = 2.731 

Percent Moisture in Stack Gas 
100 VMV 

VMSTD + VMV 
PMV = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  = 2.033 

Mole Fraction of Dry Gas 
100 - PMV 

100 
MD = _ _ _ _ _ _ _ _ _ _ _  = 0.9797 

I 
1 
I 
1 
I 
1 
I 

I 
P 

Average Molecular Weight of Dry Stack Gas 
MWD = 0.44 * PC02 t 0.32 PO2 t 0.28 I (PN2tPCO) = 28.844 

Molecular Weight of Stack Gas 
MW = MUD * MD t18 (1-MD) = 28.624 

Stack Gas Velocity at Stack Conditions 
VS = 5129.4 CP DPS I SQRT(TS t 460)/(PS MW) = 3534.6 

Stack Gas Volumetric Flou at Standard Conditions, Dry 
0.123 VS AS I PS * MD 

TS t 460 
QS = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  E 12034.4 

Stack Gas Volumetric Flow at Stack Conditions 

QA = _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _  = 14111.0 
QS I (TS t 460) 

17.64 PS I MD 

103.75 
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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 = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  = 

TS + 460 

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

0.0009 

0.0008 

0.097 

t 
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Method 5 Particulate Calculations Test Number 1 

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

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

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

Percent Moisture in Stack Gas 
100 * VMV 

VMSTD t VMV 
PMV = _-___-_________ = 

Mole Fraction of Dry Gas 
100 - PMV 

100 
MD = _ _ _ _ _ _ _ _ _ _ _  = 

Average Molecular Weight of Dry Stack Gas 
MWD = 0.44 * PC02 t 0.32 * PO2 + 0.28 * (PN2tPCO) = 

Molecular Weight of Stack Gas 
MW = MWD MD +18 li (1-MD) = 

Stack Gas Velocity at Stack Conditions 
VS = 5129.4 CP * DPS * SQRT(TS + 460)/(PS * MU) = 

Stack Gas Volumetric Flow at Standard Conditions, Dry 
0.123 ' VS * AS ' PS * MD 

QS = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  = 
TS t 460 

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

17.64 a PS * MD 
QA = _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  = 

Percent Isokinetic 
1039 (TS + 460) * VMSTD 

PER1 I __-_____________________________ E 

' 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 
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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 I MD 
CAT = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  i. 

TS + 460 

.Particulate Lb/Hr -- Probe, Cyclone, Filter 
( At Standard Conditions ) 
CAW = 0.00857 CAN a QS = 

0;0015 

0.0013 

0.149 

t 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCT5 

. f  
w 

I 
Plant JA, c o&/s Zmm,  E / F  
Date 0 9 - 0 6 - $ 8  

Sampling location /cla<i s h K  

Inside o'f far wall to outside 

Inside o f  near wall to outside o f  

Stack I . D .  (1t-z) 37.0" 
Nearest upstream disturbance 1.6 3 dd 
Nearest downstream disturbance 2,aY dd 
Calculated by fw 

I 
o f  nipple (1) 2 7 ~  

nipple (nipple length) (X) 6.0 55h 

I 

I 
* I  

I 
I 

U I  

1 I I I I 
1 t 

~ 
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. .  . .- ~ . -  - - .-_. 
METHOD 2 -CAS VELOCITY AND CYCLONIC PLOW DETERUINATION 

Sampling Location sh <.I< Clock Time /3vC 

Run Number f Operator fiu -&F Amb. Temp., O F  7K. 

Bar. Press., in. Hg -29.82 'Static Press., in. H ~ O  * 0. L 5  . 
Stack Press., in. Hg 29. '772 Static Press.. in. Hg - 0 .  098' 
Stack Dimension, in. - Dim. or side 1 27,O side 2 - 
Pitot Tube (C,) 0.89 Pitot Tube Leak Check < O . l  @ 3,p in. H20 

1 

a Average of (a) must be < 10 degrees t o  be acceptable./ 

NOHAGRAPH DATA 
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srvironmenhal heslhllJ icll: 
MBTEOD 3 - ORSAT AND DRY MOLECULAR UEIGET DETERHINATION 

P l a n t  .)c,Lnsolr C r d u l ~  -i&m :P  A S a m p l e  L o c a t i o n   MU,^ s.6.rk 

S a m p l e  T y p e  - C o n t i n u o u s  
Oxygen Check  20.9% f 0.1% Fuel T y p e  4'4 
Orsa t  L e a k  Check  @ 4 min.:  

Pump L e a k f r e e  @ 10" ? J 

*/ P i p e t  L e v e l s  - L e a k f r e e  ? 
B u r e t  5 - 1 3 . 1  - <0.2 m l  1 

Run No. I S a m p l e  Date 05-ob-# Ambien t  Temp. O F  75- 

Run No. 2- S a m p l e  Date @j'--07-8% Ambien t  Temp. O F  76 
S a m p l i n g  T ime  (24 - h r  c l o c k )  0 7 0 ~ - / 0 # 8  A n a l y s i s  By f% 

Run No. 3 S a m p l e  Date fly-07 ( ( 9  A m b i e n t  Temp. O F  7-5- 
S a m p l i n g  T i m e  (24 - h r  c l o c k )  /03c"/339 A n a l y s i s  By 

W m d  ...._----- 1.m1.120 
wmd m-- t.oD+t.lJo 
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M m m  tiestlinp inc. 
METEOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION 

P l a n t  Johnsm ( M - h  k K m r  L F A  Sample  L o c a t i o n  ~ - 2  S&K 

S a m p l e  T y p e  - C o n t i n u o u s  I/ 

Oxygen Check 20.9% f 0.1% ata? F u e l  Type  dfi 
Orsat Leak Check Q 4 m i n . :  

Pump L e a k f r e e  @ 10" ? J 

P i p e t  L e v e l s  - L e a k f r e e  ? 
/ B u r e t  - 13.1 P <0.2 m l  ? - 

4' 

Run No. A/ Sample  Date 0 9 - 0 7 - f *  Ambient Temp. O F  7 5  
A n a l y s i s  By m 

20.0-%xI(x Total 28.536 P.- = rvA 
RCCX 

Run No. S- Sample  Date 6 4 - & . 9 U  Ambient Temp. O F  7b 

Run No. 6 Sample  D a t e  OP-08-89 Ambient  Temp. OF I B  
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ePrironmental litshitq inc 
METEOD 12 SAMPLE RECOVERY AND INTEGRITY SEEET 

. / ~ A , , s c ~  6Kt*k.-iZlx-pa 61 / Recovered By e 8 M  /PL<]j# Plant 
Sample Location Ih,, &f,d ' 5-hk- Recovery Date qh/fg 

Run Number I I- 3 
Sample Date 9/h /fi r/7/7/sx Q/7/gs 
Sample Box Number P 3 
Probe Number -+.I 

MOISTURE DETERMINATION AND SAMPLE RECOVERY - IMPINGERS 
Impingers Cont. Number In l t  Zk h l l L  29 pt lZ 30 

~~~ ~ ~~ ~ 

Description of Water c 1-r dear  C / O W  
Liquid Level Marked J J J 
Final Volume (wt.), ml .255 2 r 2  a= 
Initial Volume (wt.), ml 200 am a@/, 
Net Volume (wt.), ml ( 9 )  s-5, s-2 a 

Silica Gel % Spent 8S-z. 40 % SO z 
Final Weight, g 2 3 1 ~  3 2B.3 a30.6 
Initial Weight, g Ao.0 A O . 0  accJ .I> 

Total Moisture, g &'. 3 s-23 86. b 

Silica Gel Cont. Number MIL ZS MI> 2-9 M I L  3 0  

Net Weight, g 31. 3 3 . . 3  30.1. 

SAMPLE RECOVERY - FILTER 
Filter Cont. Number M I L  28 MtZ 27 W I Z  30 
Particulate Description / l ih l  p v  
Filter Cont. Sealed " J' ' u 

2 30 - ": Probe Rinse Cont. Number 1x12 ZS 
Liquid Level Marked J 

SAMPLE YEIGET CALCULATION 

Run # Conc.. mg/1 x Vol., 1 - Blank, mg = Total mg Lead 
6,8865 
1 .  Q070 
0. 8 & 3 5  

- 1 3.5% x 0.250 - < o . o i O  - 
2 4.0 6 S x 0.250 - < O . O I O  - 
3 3.494 x 0.250 - < o . o l O  

- 

BLANK CALCULATIONS 

Conc.. mg/1 x Volume, 1 = Total m q  
< 0.  o s 0  X 0.100 = <o.eo>- Filter Blank 
4 0 . 0 5 - 0  X 0.100 = <u.on5-  ' Filter Blank 
4 0 . 0 5 7 )  X 0.100 = -=r 0 0 ;  HN03 Blank 

Total Blank <c7.010 

LABORATORY CUSTODY 

Received By: f'kr,rChtb1,-2+ Date Received: Q/9/8 r 
Stored and Locked: / Remarks: dA 
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METEOD 12 SAMPLE RECOVERY AND INTEGRITY SEEET 

+- * *~ I 

Run Number 
Sample Date 
Sample Box Number Gj 

c Probe Number A& 
MOISTURE DETERMINATION AND SAMPLE RECOVERY - IMPINGERS 

M(2 31 M I L  32- n r t  33 Impingers Cont. Number 
Description of Water Liquid Level Marked d 

Final Volume (wt.), ml 
Initial Volume (wt.), m l  
Net Volume (wt.), m l  (9) bL' 9 3  

Silica Gel % Spent 

c,l w ,duwr 0 1 ttv 

2 b . Q  25-3 
2% 0 &r 

J 
2fE 
AI2 
5% 

J 

h I / L  3) MI2 3?, M I L  3 3  ! Silica Gel Cont. Number 
g 91 
A9b . I  3 3 . L )  Final Weight, g 67Cd.i' J e c ; . 3  
3ri..o 
A. I Net Weight, g 

j 8 S ~  % g5-' 7 c  
J%? 

Initial Weight, g 31.0 3 . 7  

@.LJ 8 s.7 Total Moisture. g 8%. I 

SAMPLE RECOVERY - FILTER 
M I L  32- M i 2  3 3  /MIL 31 

/;:Id sw 
Filter Cont. Number Particulate Description /!</d 5 %  /aq 2 k-I S~'VV 

d J Filter Cont. Sealed z 
Probe Rinse Cont. Number hfIL 3 1  M/Z 33- M I L  33 

J J Liquid Level Marked J 

SAMPLE WEIGHT CALCULATION 

= Total m g  Lead 
0,7935 
0 ,  G. G 9 0  

Run # Conc., mg/1 x Vol., 1 - Blank, mg - - x 0.250 - O . O ) u  

x 0 . 2 5 0  - C Q , C I O  

- 
- - 1 3.2 I +  
- 

1 , 0 3 0 3  
Z , ' I / E  - 2 

3 4.11, I = 0.250 - < c , e r o  

BLANK CALCULATIONS 

Conc.. mg/1 x Volume, 1 = Total mg 
X 0.100 = < @ . e o S  Filter Blank 

Filter Blank = , K o . c o T  5 
4.2. c5-0 X 0.100 - - < C . G C a *  HN03 Blank 
< 0 , 0 3 .  

4 C  I C n ,  

0.100 X 

<c. 013  Total Blank 

LABORATORY CUSTODY 
Received By: Pkr-flnrr ~ fH Date Received: 9lriIbY 
Stored and Locked: J Remarks: 



I environmcntial ticstjinu ink 

b 
I 
I 
I 
I 
I 
I 
I 
P 
I 
I 
I 
I 
I 
I 
I 

I 
t 

HETHOD 12 ATOnIC ABSORPTION DATA 

HAIN GRID CASTER 

RUNS 1 - 6 
CALIBRATION DATA 

Standard No. 1 = 0.500 mg/l Absorbance 0.031 
Standard No. 2 = 0.250 mg/l Absorbance = 0.014 
Standard No. 3 = 0.050 mg/l Absorbance = 0.002 
Standard No. 4 = 1.000 mg/l Absorbance = 0.056 
Standard No. 5 = 2.500 mg/l Absorbance = 0.141 
Standard No. 6 = 5.000 mg/l Absorbance = 0.266 

S W L E  CONCENTRATION DATA 

Mean Concentration Run No. 1 
Mean Concentration Run No. 2 
Mean Concentration Run No. 3 
Mean Concentration Run No. 4 
Mean Concentration Run No. 5 
Mean Concentration Run No. 6 
Mean Concentration Run No. 1 Dup. 
Mean Concentration Filter Blk. A 
Mean Concentration Filter Blk. B 
Mean Concentration 0.10N HNO, 

3.586 mg/l 
4.068 mg/l 
3.494 mg/l 

3.214 mg/l 
2.716 mg/l 
4.161 mg/l 
3.559 mg/l 
c0.050 mg/l 
c0.050 mg/l 

(0.050 mg/l 

Analyzed by PRJ Date September 16. 1988 
Remarks Matrix checked with 1.000 m d l  spike 

Spike recovery: 99.42 
EPA QC 386 used for calibration check: true = 0.250 

obtained = 0.264 
Calibration recovery: 105.62 
DUDliCate Precision Check: 0.762 
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HETEOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 

I a 3 

1 2 3 

Run Number 

Sample B o x  Number 
Probe Number / 2 

Sample Date q/L. If? B 9/7/8f q / 7 / 5 5  

Filter Number 77 7G 7< 
3 

HOISTURE RECOVERY 

Impingers Cont. Number kr z 2.s U l t  5 9  h f 1 2  30 
Description of Water Clear d U a r  c lear  
Liquid Level Marked d J J 
Final Volume (wt.). ml 2 s  25a ds-L 
Initial Volume (wt.). ml A c .  6% 1‘ dc* CI 

5% 

Silica Gel % Spent 8370 qo 7, 90 9,) 
Final Weight, g a i .  3 d3ci. 3 j23C.L 
Initial Weight, g ,jl. 01, .o &rl.  11 3w .o  
Net Weight, g 31. 3 3r,.3 3 c .  L 

. Net Volume (wt.), ml (8) 33, sa 
Silica Gel Cont. Number & I t  LV M I L  Z 9  M I2 30 

Total Moisture, g gq .  3 82.3 86.6 

PARTICULATE RECOVERY 

Filter Cont. Number PllL 2s  M l Z  z q  Mi2  3d 
Particulate Description / , <h+  51-y / , < h t  crw / # e l d  c r w  
Filter Cont. Sealed J -/ ’ ’ JJ’ 
Final Weight, mg +Q/. ./ 4T’L 70 4r6.30 
Final Weight Audit, mg f l I .13  /tT% ’fa. J I 
Initial Weight, mg +a. 4 4  
Initial Weight Audit, mg 4%3.$g .383.G 
Filter Catch, mg 4.&> 6.33 3:2cl 

4-g3.3r -+H- 
Probe Rinse Cont. Number 
Liquid Level Marked 
Final Weight, mg /OY3/9.  < 
Final Weight Audit, mg /riF3l% 7 
Initial Weight, mg 16 r3ib. 3 
Initial Weight Audit, mg / 0 5 - 3 / L . (  
Less Acetone Blank, rng + 0,  7- 
Acetone Rinse Catch, mg 3. ./ 

Total Particulate, mg Re 3- 

Acetone Blank Number A 
Final Weight, mg / tL.  J 5 3 .  7 

+E%- Final Weight Audit, mg 
Initial Weight, mg 
Initial Weight Audit, mg lIb5’3’g.q 
Acetone Residue, mg 1’. z 
Acetone Volume, ml 1 fi) 
Concentration, mg/mg 

LABORATORY 
Received B y :  
Date Rec e i v e d v  
Stored & Locked: J 
Remarks: &/ A 
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HETEOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 

Run Sample Number Date +*z?$zGiE 9/1/SV 
3' L 
5- 6 

Sample Box Number .t 
Probe Number L 
Filter Number A73 6 7  

UOISTURE RECOVERY 

Impingers Cont. Number $t/Z 31 n1/2 9 t  Mi2 3 3  
Description of Water 
Liquid Level Marked 
Final Volume (wt.), ml &e d53 

J l I O  c3LU 311.8 Initial Volume (wt.). ml 
Net Volume (wt.), ml (9) 6 b 3' 3 3% 

Silica Gel Cont. Number JUiL 31 IMlf, 32- Mi2 3 3  
Silica Gel % Spent 68% 6< 2' 6 S 2  

&& 7 J3/ 0 d3r 9 Final Weight, g 
Initial Weight. g 6 k d J . C  2 c c  c 

dL 7 31 0 3' 7 Net Weight, g 

Total Moisture, g 5%. 7 6 88.4 

(./tar c ilLr -+- -7 
33% 

& A  P 

PARTICULATE RECOVERY 

Filter Cont. Number R 4 l t  31 
Particulate Description I;<?,+ crw 
Filter Cont. Sealed -J 
Final Weight, m g  yq,<z/ 
Final Weight Audit, m g  4qx2-7 
Initial Weight, mg &7d< 

Filter Catch, mg ai> 
Initial Weight Audit, mg /t0716 

* Probe Rinse Cont. Number 
Liquid Level Marked 

Final Weight Audit, mg 
Final Weight, mg % W z  < 

Initial Initial Weight, Weight Audit, mg mg * 
Less Acetone Blank, m g  eo. z. 
Acetone Rinse Catch, mg 4. 3 

Total Particulate, mg Ci.rLi 13 <; /2<32- 

LABORATORY CUSTODY 

/K4 r f  1 
Received By: 
Date Received: 
Stored & L cked: 

Acetone Blank Number R 
Final Weight, mg ICbJSt 7 
Final Weight Audit, m g  
Initial Weight, m g  l o l  JsF PA 
Initial Weight Audit, m g  / f X V @ , 9  Remarks: A 
Acetone Residue, mg + o .  L 
Acetone Volume. m l  i30 
Concentration. mglmg 

PA . 
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APPENDIX C 

PROCESS DATA 

The average input for the Main Grid Caster during the Six 
sampling runs was 5700 pounds per hour. This data was 
submitted by Johnson Controls, InC. personnel. 

I 
I 
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COMPANY NAME J o h n s o n  C o n t r o l s .  I nc . .  G l o b e  B a t t e r v  O i v i s i o n  

ADDRESS P .  0.  B o x  1 6 0 6 8 .  Tamoa,  F l o r i d a  3 3 6 8 7  

SOURCE I D E N T I F I C A T I O N  

SOURCE LOCATION 1 0 2 1 5  N o r t h  3 0 t h  S t r e e t .  Tamoa.  F l o r i d a  

PJI9 ASI7#J{ 3-h (.P - .  f l w  A U 4 d  r- I 

DATE y/$/za SAMPLING TIME: 2 Z : b  a TO: 7 . ' d D p M  
I 

DATA ON OPERATING CYCLE TIME; 

START O F  OPERATION, T IME 

END OF OPERATION, T IME 

ELAPSED TIME 

I D L E  TIME DURING CYCLE 

D E S I G N  P R O C E S S  RATING: 

PROCESS WEIGHT RATE ( I N P U T )  

DATA ON ACTUAL PROCESS RATE DURING OPERATION CYCLE;  

MATERIAL RATE 

MATER I AL- RATE 

MATERIAL RATE 

TOTAL PROCESS WEIGHT RATE; 

LrnO A f f l s r  RATE 3-700 PRODUCT f m ~  L 

I c e r t i f y  t h a t  t h e  a b o v e  s t a t e m e n t  i s  t r u e  t o  t h e  b e s t  o f  my k n o w l e d g e  a n d  
b e l i e f .  

400% PRODUCT ( O U T P U T ) ~ L I W D  #/L , . 

* -  

/C& S i g n a t u r e  ,a,, 
T i t l e  /%J46(m /,J .4wiz/6 
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APPENDIX D 
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Paul R. Jenkins, Jr. Vice-president 
Environmental Testing, Inc. 

Jeff Francis Biologist 
Environmental Testing, Inc. 
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PART II 

ENVIRONMENTAL 
PROTECTION 

AGENCY 

STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Revision to Reference Method 1-8 



I 
tULIs AND lEGUIMlONS 

have wroxlde lmpl~¶rlaa Lh.1 rin MIMU 
erroneously h&hsullunc a d d  rnbtmcms- 
~mmenu. a tat for p m x ~ d m  m mum- 
pan01 has ban Includcd In the muhod.  

4. The g r n m e W l c  techauue lor mols- 
turn content irsther than volumetric) 
has been s p ~ l f l e d  beeuw a mlxturc of 
1101)ropyl alcohol and water W U  have a 
volume less than the slim of the voliime.3 
of I r s  content. 

5 .  A clo..cr CorrPhpOnLlenre has bwn 
made between similar narts of Melhnds 

Beveral commenters questroned the 
mranine of the wnn " ~ ~ ~ I I I P C I  IO t lw  ap-  
proval of lhe Adminihlrator' in relalinn 
m tarinn dtprnate test  method^ and orn- 

~ ~~ 

A. the "Admlnlstmtnf' includes anyau-  
wlorlzed representatlve of the Admlnls- 
trator of the Environmental Protectlon 
Agency. AuthoNcd representatlves *re 
EPA mcla l s  ln EPA Regional Ofaces or 
state. local. and reslonal mvernmentd 
omclals who have ken delegated the re- 
sponsiblllty of enforcing r€zulations un- 
der 40 CFR 80. T?Iese officials In consulla- 
tlon with other staE members famtllar 
with technlcal &5pccL$ of 6011rcc testlng 
wl11 render declslnns regRrding B C C C P ~ -  
able allcmate tert pmceddurol 

Ir. m w o r ~ x ~ r ~  r:k. ~ r r t i o r .  111  of the 
*,*': p':hiirnlloz. of these methods W a c  
vruwed  by comUltntlon wlth appmpri- 
am advisory commit-. Independent 
c x p r t r .  and Federal departments wid 
WenCleS. 
1.sLca. 111. 114 and 3011.) 01 the mean Alr 
Act, e c .  41.) 01 Pub. L NO. 91401. 84 8Ut. 
I W :  YC. 4(*1 01 Fwb. L. NO. 9 1 4 0 1 .  84 BPit. 
1687. Mc. 'I of Pub. L. NO. W I 4 R .  BI  8Ut 5M 
142 USC. I U ~ C . ~ .  I B S ~ S - V .  i w i g , . ~  I , 

N ~ I  --?he mrwnmmm m m t i o n  

p-u- Of ." E C n n o r n l C  1 m p r t  AMlgSls  

A ~ m c y  h.d determined t h a t  thln dOcumenf 
d- not cootaln major p m p d  rqulr lnp 

Under h n u t l W  OId- 11821 e.nd I l q W  nnd 
OMB Clrculnr A 1U7. 

Dated: A i i n i s t  10. 1917. 

DOUGLAS M. COSILE. 
Adminiatrator. 

Part 60 of Chapter I of Tltle 10 of the 
Code of Federal Regulatlom ta mended 
by revklng Methods 1 through 8 of A p  
wndlx A-Reference Methods as 
follows : 

2 I. U' 
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RULH AND REOUUTIOMS 

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A) 
e 

O K  1 .a 1 .E 2.0 

I 

-.- 
I I I I I I I 

1 I I I 1 I I 
3 4 5 6 7 .  8 9 

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

Figure 1-1. Minimum number of traverse points for particulate traverses. 
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W C T  DIAMETERS UPSTREAM FROM FLOW.DISTURBANCE (DISTANCE A I  
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41758 RUUS M CEOUUNollS 

TnAvraE DISIANCE. 

t 1.1 
2 11.7 
3 2Y.K 
4 70.6 
K 86.1 
0 96.6 

POIN1 % 01 d1.m.l" 

Figure 1-3. Example showing circular s t r k  c r w  section divided into 
12 qual  areas, with locarion 01 1r1vcrse paints indicaled. 

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

Traverse 

number 

5' 
6 
7 
8 
9 

10 
11 
121 1 
13  

20: 

23 

- 
4 

6.1 
'5.C 

'5.C 
11.3 

- 
I - 

6 

4. t  

14.1 

29.1 

70.1 
85.1 
95.1 

- 
er , 
8 

1.2 
0.5 
9.4 
2.1 
7.7 
0.6 

9.5 

6.8 

- 
- 

l r a  

10 

2.6 

- 
- 

8.2 

4 .6  
2.6 

,4,2 
, 5 .8  

1.d 
, 5 . 4  
II . E  

17.4 

're I 
12 

2.1 
6 . 1  
1 .E 
T . 1  
!5.0 
15.6 
i4.4 
15.0 
12.1 
18.2 
13.1 

11.9 

- 
- 

1.8 
5.7 

9.9 
14.6 

?O. 1 
26.9 
16.6 
i1.4 
1 3 . 1  
79.9 

35.4 

30.1 
34.3 

J8.2 

n a diameti 

98.6 

1 

20122 - 
1.1 1.1 
3.9 3.5 

.6.1 6 .0  
9.7 8.1 

12.9 11.6 
16.5 14.6 

20.4 18.0 
25.0 21.e 
10.6 26.2 
38.8  3 1 . 5  
61.: 1 9 . 3  

69.4 60.7 
75.0 68.5 

79.6 73.8 
01.5 78.2 

87.1 82.0 
90.1 85.4 

93.3 09.4 

96.1 91.3 

49 .7  94 ,I 
5 , % .  5 

198.9 

I I 

- 
24  

1.1 
1.2 

5.5 
1.9 

10.5 
13.2 
16.1 
19.4 
23.0 
27.2 

32.3 

19.8 
60.2 

6 7 . 1  

7 2 8  
17.0 
80.6 
R3.9 
P6.8 

59 5 
9' 1 

9 4 . 5  

96 8 
99 9 

- 

- 
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W n I N G  NOZZLE 
r 

f 

A. BOTTOM VIW SHOWING MINRlUY PITOTYOULE SE;ARATION. 

a SIDE vim; TO rntwtii PITOT TUBE 
Fnou IwTEnFEnIari WITH GU FLOW 

W O Z Z L E . ~ E  IWACTPRESS~RE 

SHALL BE EVENWTH on ABOVE THE 
NOZZLE ENTRY PLANE. 

D T R E W I N E S  AWROACHING THE 

OPENING PLANE OF THE PITOT TUBE 

kgun 2-6. Proper pitot tube - sampling nozzle configuration to psVeht 
aerodynamic interference; buttonhook - type nozzle; centm of nozzle 
n d  pitot opening aligned; Dt between 0.48 and 0.95 cm (3/16 and 
J/B in.). 
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Figure 2.7. Proper thermocouple placement 10 prevent interference; 
Dt between 0.48 and 0.95 crn 13/16 and 3/8 in.). 

I 
I 

0, TYPE S PITOT TUBE 

I 
I 
I 
I - Y >7.62 cm (3 in3 
I 
8 

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference; 
Dt between 0.48 and 0.95 cm (3/16 and 318 in.). 
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A m 6  RULES AND RK)UUIIONS 

P I ~ T l U B E  IOENTIFICATION NUYIER: DATE: 
CALIBRATED DY:- 

1 OA"SIOE CALIIRATION 
9 

OEVI~T IDN 
C&) Cp(J. C,IAl 

I C. (SIDE AI I I 
I '  I 1 

I 2 I I I 
I I 

3 
X I C p l d - ~ p l A O R ~ l I  
t *MUST BE <O.Ot AVERAGE DEVIATION = u IA  OR BJ 

I ~ ~ S l P E A ~ - ~ p l S I D E  BJ I-+YUOT BE<O.OI 

3 

Figure 2.9. Pitot tube calibration data. 

I 

I 
I 
I 
I 
I 
I 
I 

m 
I 
I 
' I  
I 
I 
1 



I 

1 
I 
I 
I 
I 
I 
I 
D 
I 
I 
I 
I 
1 
I 

'r 

ESTIMATED 
SHEATH 
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Figure 2-10. Projected-area models for typical pitot tube assemblies. 
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Figure 4-1.  Moisture sampling Irain-reference method. 
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R u m  WD REGULATIONS 41773 

s c w l y i i i c  OF STACK c w m  srnion 

: OCArIoI 
GKRAlOU 

MTf 
IIU. 110. 

Ylllf I T  7 fYEl lATUR€ 

unowinic rnmsunf 
mom LIN~ITII d w  

1 I I 1 I I 1 
Figure 4.2. Fidd moitcure determination-rsferce method. 
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6. IlitJlopr.phy 
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urn mals lrlD u E t u u l l o l l s  

IUPINGER TRAIN OPTIONAL.YAY BE REPLACED 
BY AN EWIVALENT CONDENSER 

CHECK 
VALVE 

VACUUM 
LINE 

THERMOMETERS 

DRY GAS METER AIR TIGHT 
PUMP 

Figure 5 1. Particulate sampling train. 
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*LAN1 

LOCATION 

O?ERATOR 

D A T E  

R U N  NO. 

SAMPLE BOX NO. 
MtTER B O K  NO. 
MCTERAH@ 

C FACTOR 
PIT01 I U @ C  C0EFFlClENT.C~- 

M I I l C Y T  TEMPERATURE 

UROMCTRIC PRCUURE 

LIIUHCO M 0 I S T U R E . X  

P R O I E  LtNGTH.m(l0 

'NOZZLE IOENTIFICATIOY YO. 
AVERAGE CALIBRATED NOZZLE DIAUfTfh d*J- 
PROBE HEATER SETTING 
LEAK RATE.mIlmim.lh1 

~ A T I C ~ R C I I U R L n n U i I k r U J  
FILTERNO.  

I I PROBE LINER MATERIAL 
S C H l I U l l C  Of S l A C l  CROSS S t C l l a Y  . 

I I I I I I 
I 

I I I I I I I 
I I I I ."a. I I I 

Figure 5-2. Parliculats field data. 
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CONTAINER 
NUMBER 

I 

WEIGHT OF PARTICULATE COLLECTED. 
me 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

Iw) WD R t o u U T K m  

M 
M 

Rw No. 
Filter No. 

Amount liquid lost during transport 

Acetone blank volume, ml 

Acetone wash volume, ml 

Acetone blank concentration. m p h g  (equation 54) 

Acetone wash blank, m# (equation 5-51 

.I 

I ml. 

Less acetone blank 

Weight of particulate matter 

0 

I VOLUME OF L i a u i o  
WATER COLLECTED 

FINAL 

I I VOLUME. WEIGHT. 
IMPINGER I SILICA- 

1 

TOTAL VOLUME COLLECTED 

I INITIAL I I I 

I go ml 

I LIQUID CWECTED I I -1 

3 
I 
I 
I 
1 
I 
I 
I 

Q 
I 
1 
I 
I 
I 
I 

I 



I 

I 

b 
RULES AND REGUUTIONS 41781 

I 
I 

I 
I 
I 
I 

'I 

I 
I 

LI 
A. 
B -  
C. 
b 

I 
L. I 

v. 
V.. 

VI 
V. 

I.,. 

V 'I 
V., 

V., 

rP...&.=i 
L J 

Ph.t (AHIIR.6) 
T. = R,V" Y 



RULES AND REGUUTIONS 

I 
I 
I 
I 
I 

Q 
I 
I 
I 
I 
I 
I 

KDlIAL I I O I T H .  VOL. 41. NO. I b ~ T H U I S D A Y .  AUOUST 11, 1977 



I 

I 
I 
I 
I 
I 
I 
I 
D 
I 
I 
I 
I 
I 
I 

c 

3) 
I 

I T I C U  0IAMETF.P -0.Y)TOO.Sr m 112.74 id 

- F e d e r a l  Regisler / Vol. 48. No. 191 / F r i d a y ,  September  30, 1983 / Rules end Regu la t ions  45035 

YI 

? 40 z - 
,2 

232- i 
i5 
9 m- 
3 

I 

w 
"7 = 

c 

e .- 
z 
x 
3 

z 10 = 

D a k d  September zz 1983. 
William D. Ruclclshauh 
A dmmistmlor. 

PART 6MAMENDEDl '  
Appendix A 01 40 CFR Par1 €0 is 

- 
1 1 I I I I I 

'HIGWER NULISER IS  FDR 
R E C T A N C U I A R  S T A C l J  OR DUCTS - 

S i A c K  DIAMETER > 0.61 m I24 id 16 

)i 

'- 8 OR 9' - - 

amended by revising hfe lhod 1 as 
follows: 

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

. I' 
DUCT OIAMETE,RS UPSTREAM FROM FLOW OISTURBAHCE I O r n A N C E  AI 

1.0 1.6 . 2.0 2.5 
I I 1 I I I 1 1 

0.5 
50 

' HIGHER NUMBER IS  FOR . . 
R E C I A N G U U R  STACKS OR DUCTS 

. 

STACK DIAMETER - 0.30 TO 0.61 rn 112;7& i d  

I I 1 I I I I 
I 3 4 5 6 7 P 9 10 

0 

DUCT DIAMETERS DOWNSTREAM FROM F;OW DISTURBANCE IDISTANCE 81 

Figure 1-2. h3inimum number of  I r a v c r y  point$ lor v e l a i t y  InOnPanlCu!ale) l l l ve118 

2 By adding Cilsl ions 7 through 12 lo 
Section 3 (Bibliography] as foliows: 
Append* A-Rsfwenoc Melbods 

Melhod 1. Sample and Velocily Traverses for 
Stationary S o - x e s  

. . . . .  

. . . . . .  . .  
3.' * * 
7. Hsnron. H A  R.I. Devlni. J.K hiown. 

end A.A. Iveraen. Pmicula:e Ssmpiing 
Strategies for large Power Pianb Including 
Nonuniform Flow, US. Fmi:onmenlal 
Rolection Agency. Research Triangle Park 
N . C  hblication No. EPA~m/2-7€-170. June 
1978.350 p. 

8. Brooks. E.P.. and R L  tVilliamr. Flow and 
Gas Sampling hfenual. U.S. Eivironmental 
Rolection Agency. Research Triang!e Park 
N.C. Publication No. EF'A-W3/2-;&203. J d Y  
1976.93 p. 

9. Entmpy Environmenfelinta. Inc. Traverse 
Poinl Study. EPA Conbacl So. E84331iZ 
June 1977. IS p. 

IO. Brown. 1. and K. Yu. Tes: &port: 
Particulate Sampling Sbategy in Circular 
Ducts. Emission M e a s m e e n 1  Branch. 
Emission Standards and Ehginecring 
Division. US. Envimmentsl Pmtection 
Agency. Research 'Triangie Park N . C  27711. 
July 3i .  19W. 12 p. 

Blscken Measurement of Solids in Flue 
11. Hstiksley. P.G.W.. S. RaZziocb andJ.H 

Cases. Leatherhead. England. T h e  British 
Coal Ulilisstion Research Asrocistmn. 1961. 
p. 129-133. 

12. hnapp. K.T. The Number of Sampling 
Poinb h'eeded Icr Representative Source 
Sampling. In: Proceedings o! Ihr Founh 
h'atiunsl Conference on Energy end the 
Environment. Tneodom. L. et  81. fed.). 
Dayton. Dayton Section of the America0 
Ins!ifute of Chemical Ezgincen. Oclobei 5-7. 
1876. p. 5E-SEa. 

1Secs. 111.114. and 3Ul(s) of the Cleen ~ i r  
AcL 8s amended (42  U.S.C 74li .  7414. end 
7mial l f  
p. Dx -2 FOtC e- 0.1 .m] 
ElLUff i  C C C f  6- 
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Federal Register 1 Vol. 

equired by standards of ,),ore pe.40,,,,ance for new source8. 

llfOL$:emission limits than those 
'mylishcd under Section 111 or those 
$ssa,.y to attain or maintain the 

r;:4:wc~s may,ln some cases be  
Zbject 10 limitations more stringent 

WA'E standards ofperfomance 
JIan ,,der Section 111. and prospective 
pw,,cnc16 and operators of new source) 
,50uld be aware Of this possibility in 
plsaninS for such facilitien. rLiS regulation will be  reviewed 4 

from the date ofpmmulgation as 
:ired by the Clean Air Act. Thin WQ:' K,.,ru' will include an assessment of 

v,ch factors as the need for integration 
other programs. the exlstence of 

r!lr3nstive methods. enforceability. 
izpro,ements in emission control - 
cr&Aol~~ ,  and reporling requiremenh. ne reporting requirements in the 
n.rL.;lstion will be reviewed as required 
L7der p A ' s  sunset policy for reporling 
,,+remcnts in regulations. 

L'nder Executive Order 12281. EPA 
e . 2 ~ t  judge whether a regulation is. 
?.!ajar" and Lhererore subject to the 
mquirement ora Regulatory lnpact 
LTsrlysis. This regulntion is not h4ajor 
bcause: (1) The national annualized 
rcmpliance costs. including capital 
t!,nrges resulting from the standards 
tp:al less than Slw million; (2) the 
8:rndards do not cause a majorincreese 
iq p+ces or pmdsction costs; and 13) the 
standards do not cause significant 
rdvrrse ellects on domestic competition. 
rmployment. investment productivily, 
hnovation or competition in foreign 
mr:Lets. This regulation was rubmitted 
l o  the Oflice of hfanagemenl and Budgel 
[OSfB) for revien. as required by . . 
E\ecutiwOrder12M. . . . T 

Scclion 317 ofthe Clean Ah A d  
rrouires the Adminislrator to prepare an 

State6 are free under Section 
Act to establish even more 

sunder  Section 110. Accordingly. 

, 

rrcnomic impact assessment ior any 
np* source st6nda.d of performance 
p:oxulgalcd under Sectionlll[b) orthe 
Act. An economic impact assessment 
m 01 prepared lor the promulgated 
rrguletions and for other replalory 
a~lcrnatives. All aspects of the 
asbessment were considered In the 
fclmulition of the promulgsted 
s'cndzrds to insure thnt  the standards 
*. suld represent the best system of 
cission reduction considering cosb. 
The  twnomic-impact assessment is 
h!uded ir. the backround information 
document. 

OlSubjecta io 40 CFfi Part 60 
Air pollution control. Aluminum. 

A r n o c i m i  sulfate p l ank  Cement 
k . ? c s b ,  Coal. Copper. Electhc poner- 

47, NO. 74 t FrJdeJ: April 16, in82 

planla. Class and glass pmducls. Grains. 
lotergovernmcntal relations. Iron. ~ e s d  
h4etale. hiolor vehicles. Nitric acid 
plants. Paper and paper products 
industr). PeIruhn .  Phosphate. Setiage 
disposal. Steel. Sulfuric acid plants, 
Waste treatment and dirposal, Zinc 

Dslcd April 0 . 1 W  
h'ote.-'TIIe rrwlstioll does not involvr a 

"aitection or informstion-81 d e h d  under 
the Papcrwori Reduction Act of Yw. 
Thereforr. the provision8 of the Pbpe-oA 
Redurlion At1 -pplicable l o  collrciiuns of 
Informstion do not Bppt) lo  this regulelioa 
h c M . G o r s u &  . 
Adminisrmfor. . 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

40 CFR Part 60 is amended by adding 
, a new Subpar! KK and by adding a new 

1. A neti subpar! is added as follows: 

reference method l o  Ap?endix A as 
follo~\.s: 

Subpart KK-Standards of 
Performance for Leed.Acld Battery 
hfanufacturing Plant8 
ses 
W.970 Applicsbilily and designation or 

affecled facility. 
53.37) Dehltions. 
50.372 Standards for lead 
50.373 h1onilor;ry of emjssians and 

€0.374 Test mclhods end yruceduns. 
Aulhorily Sec 111.3mi6) d &he Clean Air 

Act as amended [42 U.S.C 7411. :cm[a)). and 
ndditionsl autho?it). as noted below. 

Subpart K k l a n d a r d s  of 
Performance for LeadAcld Baney 

oprralions. 

Manufacturing Plants . . : . .  

I60.370 Applicability and designation of 
aWected fnctttly. . ' 

[a) The provisions of this sub?art are 
applicable to the allected facilities listed 
in paragraph [b) ofthis section at any . 
lead-arid batterymanufachring plant ' 

that produces or has  the design capacity 
to produce in one day (24 hours) 
batteries containing an amount of lead 
equal l o  or greater than 5.9 Ak (6.5 tons). 

(b) The provisions of this subpart are 
applicable to the following affected 
facilities used in the manufacture of 
l e a d a i d  storage batte;iea: 

(1) Grid crsting facility. 
(2) Paste niixing facility. 
t3) Three.process operation facility. 
(41 Le6d oxide manufacluring facility. 
15) h a d  reclam6tion facility. . 
(6) Other lead-emitting operatioha. . '  
IC) Any facility underparagaph [b) of 

this section the conshction or 
modification ofwhicb is commenced 

' Rules end Repu!slions 16573 

after January 14.1980. is subjec! lo the 
requirements of this subpart  

0 60.371 DefinltioN 
AS used in this subparl. all terms not 

defined herein shell have the meaning 
given them in the Act and in SubpanA 
of lhis part. 

(a) "Grid casting facility" means cbe 
facility which includes all lead melting 
pots and machines used for casting'lhe 
grid used in battery manufacturing. 

(b) "Lead-acid battery pfinufacturing 
plant" means any plant that produces a 
storage battery using lead and lead 
compounds for the plates and sulfuric 
acid for the electrolyte. 

facility" means a facility that produce, ' 
lead oxide f m m  lead. including producf 
recovery. 

(d) "Lead reclamation facility': means 
the facility that remelts lead scrap and 
casts i t  into lead ingots for use in the 
battery manufacturing process. and 
which is not a furnace afiected under 
Subpart L of this part 

(e) "Other l ead~mi t l ing  operation' 
means any lead-acid battery . 
mznufacturing plent operation from ' 

which lead emissions are collected and 
ducted to the atmosphere and whichis 
not part ole grid cestiiy. lead oxide 
manufncturiry. lead reclamation. paste 
xixing, or three-process operation 
facility. or a furnace affected under 
Subpsrt L of this part. 

faci1i:y includi:ig lead oxide storage 
conveying. weighing. metering. and 
charging operations; paste blendin& 
handling. and cooling operations: and 
plate pasting. takeoff. cooling. and 
drying operations. 

(g) 'Three-process opkrstion facility" 
means the facility including those 
processes involved with plate slackin& 
b u r n i q  or strap casting. and assembly 
of elements into (be battery case. 

E 60.372 Slanlzrds lor tend. 

performance lest required to be  
conducted by  P 60.8 is completed. no 
owner or operator subject t6 the' '. 
provisions of this subpart shall cause to 
be  discharged into the atmosphere: 

( I )  From any grid casting facility any 
gases that contain lead in excess ofo.40 
milligram of lead per dry standard cubic 
meter of exhaust (O.oW176 gr/dscl). 

(2) From any paste mixing facilit) any 
gases that contain in excess of 1.w 
milligram of lead per d q  standard cubic 
meter of exhaust [o.r~mrl gr/dscl). 

131 From any three-process operation 
facility any gases that contain in excess 
of 1.03 milligram of lead pc; dry 

(c] "Lead oxide manufacturing 

. 

(0 "Paste mixing facility" mesns Lhe 

(a) On and after the date on n,hich the 
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alandard cubic meler of exhaust (0.omW 
gr/dscf). I 

manulacluring facility any gases that 
contain in excess of 5.0 milligrams of 
h a d  per k i l o p m  of lead feed (O.olOlb/- 
Ion). 
. (5) From any lead reclamation facility 

anygasce that contain in excess of 4.50 
milligrams of lead per dry standard 
cubic meter of exhaust (0.W198 grldsdl .  
(6) From any other'lead-emitting .. 

operation any  gases that contain in 
excess of 1.M milligram per dry . 
standard cubic metei of exhaust (0.00044 

(4) From any lead oxide 

grldscf). 
(7) From any affected facility other 

than a lead reclamation faci1it.v any 
gases with grealer than 0 percent 
opacity (measured according to hlethod 
9 and rounded lo  the nearest whole 
percentage). 

(8) From any lead reclamalion facility 
any gases with greater tban 5 percenl 
opacity (mcasured according lo hielhod 
g and rounded to the nearest.whole 
percentage). 

same plant (except the lend oxide 
manuftlcturing facility] are ducted lo n 
common control device, an  equivelenl 
stanZard for the lotal exhaust h o m  the 
commonly controlled facilities shall be 
driermined as foUowa: 

(b) \$'hen two or more facilities at the 

S.- !LIQ.aJQ~,l 

\$ne=: 
%=is the eguivsleat ':andad ior the totd 

exhaust &cam ' .  
S.=is the sctual tlandsrd lor each exbausl 

stream ducted I o  the canlml device. 
N=ir  the total numbe: ofehsust streams 

ducted to the cnnlml d e b i a r  
Q+=is lhe d-) standard volumetric flow 

rate 01 the dlluent gar swam lrom each 
lacility dvclrd to the con!rol device. 

Q*=is the lolel+ s!andard volumetric 
flow rate olall emuen1  as streams 
dvcled a the control device 

f 60.373 Monitoring of emissions and 
operation% 

The owner or operator 01 any lead-, 
acid batte@manufactuing facility ' ' 

subject to the provisions of chis subparl 
and controlled by a s m b b i  syslemls) 
shall install. calibrate. maintain. and 
operate a monitoring devicefs] that  . 
measures andrecordsthepressure drop 
across the scrubbing system[s) at least 
once every IS minutes. n e  monitoring 
device shaU have a n  accuracy of f5 
pcrcen! over ils ope:aling range. ' 

(Srr  114 of thct3cen Air Act as amended [42 
u.s.c 7414ll 

- .  a = l  . .  

$60.314 Trrl melhods and procrdurer 

01 this part. except as p m s i d r d  under 
5 so.e[b). shall be used lo  determine 
compliance accordins to E 60.8 as 
f O h W S : '  

[a] Reference methods In Appendix A 

(1) Method 12 for the measurement 01 
lead concentrations, 

(21 hlethod 1 for sample and velocity 
iraverses. 

(3) Method 2 for velocity a n d  
volumetric now rate. a n d  

( 4 )  hfethod 4 for slack gas moisturn. 
(b) ForMethodlZ.  the sampling time 

for each run shall b e  a1 least to minu!es 
and the sampling rate shall b e  at lcasl 
0.85 dscm/h (0.53 dsd/min]. excepl hat 
shorter sampling limes. when 
necessitated by process vatiables OI 

. 

other factors. mi? be approved by the  
Administrator. 

fcl When differcnt operations in (I 
th&.process operaiiob facilit). are  
ducted IO separate conlml devices. the  
lead emission concentration from che 
facility shall he determined using Ihe 
equation: _. 

.=l 

\Vhem: 
%=ill tbc f a d l i y  :?&ion concpntrstion 

h'-is the number 01 contro! devius  le which 
lor the entim sdlit).. 

- -  cscb rnntml device 
%=is the dry standards volumelric flow 

rate 01 the effluent gas s e a m  Iron ea& 

Q - I s  the total dry s r a n h d  volumetric 
* io ,  rate lmm eU of the control dcvicer 
(d) For lead oxide manufacturing 

facilities. the average h a d  feed rate to a 
facility. expressed in )iilogams per hour, 
shall be delermined for each test run ab 
lollows: 

( I )  Calculnle !he Iota1 amount of lead 
iharged to the lacility during the n m  by 
multiplying the numher of lead pigs 
[ingOk] c h a q e d  during the run by the 
average mass of a piF. in kilograms or by 
another suitable meeod. 

(2) Divide t h e  Iota1 amoilnt of lead  
charged to the facilitx during the run by 
the duration 01 the run in hours. 

(e)Lead emissions from lead oxide 
manulacluring facilities. expressed in  
mill$rams per kilogram of lead charged. 
shall b e  determined using t h e  following 
equation: 

- ' conml d e v h  

. 
E,-C,Q.& 
M%ere: 
E,=la the lrad rnirrion rate from the 

facility in milligrams per hilogram ollead 
charged. 

M%ere: 
E,=la the lrad rnirrion rate from the 

facility in milligrams per hilogram ollead 
charged. 

C&,= i s  the cono.ntralion of lrsd'in ihr 
exhsusl itreern in miUijirsms per dv 
rtandsrd cubic melm YI drtrnnincd 
KCOXIQ roparopaph ISIIIJ or this 

. seclior. 
QI= is Ihe ~ standard vo!umrtrir flow rule 

in dr). standard cubic mrters per hour as 
determined according to parqrsph (all31 
01 this siction. 

ki1og:emr per how as detmmined 
accordins to paragraph Id) of h i s  

F= ir thc lsad Ired rate to the facility in . 
: ' srction. 

(Sec. 114 01 IheCIcan Air Act a5 amended I42 
U.S.C. 7414)) . 

2. Appendix A lo Parl t%is amcnded 
by adding new Reference hlethod 12 as 

Append= A-Rclerenu Metbods 

Mrlbod 32. Dclem&ation 01 Inoqanic h a d  

folio\\%: . ' ' . ' . 

. . . . .  
, Emissions Tmm Slatiooar)'Sourus 

9. App1imbjhf~'ond Pnk,>le. 
1.1 Applicdbilitj. This method epplier Io 

the drlcninelion or inorpnic Ired (Pb) 
emission6 h m  specified stationar) sourses 

1.2 Principle. Particulsle and gasw~s'Pb 
emissions are uithdrawn iroLinetice!ly from 
the SOUM and collectpd on B filter and in 
dilute niuic mid. ' Ibc collectpd ram2lrcs are 
digested in a d d  solution and analywd by 
atomic stisorplion rprctmme@ "ring an air 
scetylme flame. 

2. Ronpe. Senrilirify. Pwcisim ond 
InterjPrenm. 

21 R y e . F o r  a minimum anhlytical 
accuracy of t l o p e r c e n ~  the Iunw h i t  ol 
the r m g  is IW )rp. Tbhe u p p ~  limit can be 
conridrtebly rxtcnded h,- dilution. 

2 2  Anz.lytical Scnsitivity. Typical 
' sensltirities lor a I-percent chsve in 

only. 

absorption (0.OWr absorbance uni!s] zre 02 
and 0.5 pg pblml lor the n7.0 and 3 3 . 3  nm 
lines. resphctivelg: 
29 h d s i o n .  The within-Isboretoy 

precision. as measured by the rncllicirnt of 
variation rarges from 02 to 8.5 pmmnt 
relative l o  a run-mean concenhhoh  The= 
valuer *.em brsrd on le516 conducted a l a  

'gray iron foo~~idq. e lead storage battery 
mznclacturing plant. a secondary lead 
smcller. and a lead recovcry lumara of an 
alkyl lead manulscturing plant. "he 
concenlrelbnr encountwed during these, 
tests raqed lmm 0.61 ID 13.3 q Pblm'. 

2.4 Intrrlcrences. Shmple rnrtrir cnects 
may inlerlemxitb the analysis for Pb by 
flame atomic absorption. U this interlcrence 
is suspected lhr anelysl may confum the 
presence ollhere matrix enrcb  and 
frequent?\. rliminste the intcrlermrr by using 
the Method oiS:andard Additions. 

Hish concentralions of copper may 
interfere with the analysis olPb SI 217.0 m. 
T h i s  inlerlerence can be evoided by - 
analyzing the kampler at m.3 nm. 

S2mFhgTrah. A rchcmetic of the 
SmrJkg train is  rhoax in F i p z  12-1: i t  is 
similar to the Urlhod S t x i n .  TDe rmpling 
train cunsist5 01 the follawing compr~nr.r.tr: 

3. Appomrur. 
3.1 
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a.i.1 pmbr ~ o z z i c ,  ~ d ~ r  Lmrr. m o i  
Tulle. Din,.rcntisl p l c m r r  CHUW Filler 
Iloldcr. Filler I I c a t i n g ~ p l r m .  hfclcrirlg 
Syrlrm. B ~ r o m ~ l c r .  and Cas Dunrily 
D~tcnnimi ion  Equipment. SJmc 116 Method 5. 
Section6 2.1.1 IO 2.1.6 and 2.1.8 lo 2.1.10. 
msprc t i rd j .  

in scrics with Icak-free ground glass fittings 
or any rimllar Icel-lree noncbntamintlling 
fillings. For the first. third, and fourth 
impingem. use the Gre~nburgSmith design 
modilied by replacing Lhr lip with a 1.3 cm 
1%. in.] ID glass lube extending lo about13 
cm 1% in.] Irom (he botlam of the f lar l .  For 
Ihr second impingcr. use !he Cmcnbug- 
Smilh dcrign with the standard lip. Place 
tlmrmomrtur. copable 01 mcaruriw 
lumprr*ture lo Gilhin IT 12.0 a1 lhe wllet 
of !he laurlh impinyer lor moniloring 
puqlores. 

3.1.2 Impingcrr. Four impingem connected 

ellll*G c o x  S Y D - 5 0 4  - .- 
.. 

- 

. .  
- .  . .  

. 

L 
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an needed: 

Brusher. ktti Dirhcr. Flsrlic Slornge 
Container.. and Funnel and R u b k  
Policman. Same as hlrlhod 5. Srciiona ZZ.L 

32% Pmbe-Uner and R o b r . N o d e  

. 
: 
I U.4.ZZ.L and 2.2.7. rrrpclively.' 
' 4 a.t.2 Wash Bottles. Clerr 121. 

3.23 Sample Slorqte Conlainm.' . 
! Chemically rrrir!ant. tmmsilicetr g~asr 

hottles. for 0.1 rJtic  acid pCY0.l impinge f and pmbr rolutionc and washer. 1m3.ml. 
i Use  r m w c e p  linen that am elthermbbCJL 

b s d e d  Teflon'or I d - h e  and rrsirlant LO 
: chemical atla& by 0.1 N HSO.. (Narrow 

mouth glass bnler t s v e  bepn found ID be 

To mcnsum candcnrcd water Io wilhin 2 ml 
or I 8. Use a p d u e t r d  cylinder that has. 
minimum capscity 01 5M mL sod 
rubditirionr no grraler lhan 5 ml. Phil 
hboraloq balancer am capable or wekhing 

-, 

less pmnr ID ~ r a ~ a g e . )  . .  
3 2 4  Crsdualrd Cylinder andtor BalanG. 

.. 

I o  the ncaretlO.5 g or less.) .. . . .  
315 Fumurcl. Class. lo aid in sample 

I C C L W W .  
33 Analysis. ' Ihe following equipment is 

nrrdrd: 
3.3.1 Aldmic Absorption 

Speclmpbotomeler. With lead hollow 
cathode lamp and burner for airlacelylene 
nama 

. 3 2 2  HoIPleIr 
3.33 Elmmcycr Flasks. la.ml. Xlm& 
3.3.4 hlembraoe Fillers. hlillipore SC\YPO 

47110 or equivalent. 
3.95 Fillralion Apparalus hliiipok ' 

vacuum filtration mil. 0: eqdvelmlfoor use 
with lhr above membrane filler. 

3JB Volumetric Flash. I W - d .  3 m L  
and IOmmL 

4.lieogcnls 
4.1 Sampling.Thc rtagen,lr usedin 

4.1.1 Filler. Geln.an.Spcctro trade. Reeve 

- 

sampliu are as followr 

Angcl934 A H  hISA 11% BH. a!] wi16 lot 
a ~ c y  for Pb. or other hkh.padyglass fiber 
filren. wi lhov~  organic binder. &biting al 
lrari 99.95 percenl e%cirncy [~aos percenl 
pmetiation] on 0.3 micmn dioclyl phthalate 
s m k e  particles. Gmduct the filler eficiency 
test using ASThl S:sndard hlrthod D 293G-7l 
01 use tell data fmm the supplieir qcslily 
wntrol program 

a 3 7 Silica rRI Crushed Ice. and ' 

andysl may delete l hc  polasrium 
wrnanganate lest for oxidzablr oaanic 

. . . .  . 

. .  - _ -  

4.) bomplr Rrcovry .  0.1 N H?JO. [rami 

specified): 
4.4.1 Water. Same am 4.13 a h  
4 .42  Nitn'c Acid. Gnscnbs led .  
4.4.3 Nltic Acid. 50 perccnl p'lv). Dilue 

500 ml ofconccnlralcd HNO, lo I Iller wltb . 
dcioniud dirtillrd water. 

SIO& L a d  Standard Solution. IMO 
pg Pblrnl. Dissolve 0.1598 8 of lead nitrate 
~Ft[NO.),] In about 130 ml of deionized - 
distilled water. add 2 ml concenbated HNCh 
and dilute lo 1W ml mith drionized distilled 
water. 

4.45  WwWng Lemd Standards. pipel 0.0. 
z.o.,?.~. 3.0.4.0. and 5.0mI o! the s~ock lead 
standard solution 14.4.41 inlo 2 5 & d  
volumetric flasks. Add 5 ml of concentreled 
HNO. lo ea& Ossk and dilule lo volume n4tb 
dcionized dirtllled wsler.These workiq 
rlandardr conlain 0.0.4.0. 6.0. 12.0. 38.0. and 
20.0 p g  Pb/ml. rcspcctlvely. Repare. as 
needed. additional rlandards a1 olher 
mnccntrations In I! sirnllar manner. 

4.4.n Ab. Scitsble qGal1ty lor alomic 
ahsorption mslysis. 

4.4.7 Acelylene. StCInble quallly lor 
atomic absorplion analysis. 

4.4.8 Hydmgen Pcmxide. 3 prrcenl p'/\'J 
Dilute 10 ml of Jo percent H:O. lo 100 ml m i t b  
deionized dislillrd wakr.  ., 

method is such thaL in o.drr l o  obtain 
rblibble ~ s u l l s .  lcslen sbould be trained and 
erpcrirncrd with the les: procedure& 

Relrsl  hrparal ion.  Follos the same 
gcnerd procrdvre given in Mclhod 5. Section 
4.1.1. except the fi!lcr need no1 be we+heb 

5.12 Reliminaw Delerm'nalioar. Follow 
the same general procedure siren in Method 
5. Section 4.12-  

5.13 Reparation olCollection Train 
Follow the som8 general p m c e d w  given in 
Mclbcd 5. Section 4.13. eicepl place l W m l  
0103 HSO, in each o l h  h i  two . . . 
Impingem. leave tbe Wi lmpinger empty. 
and transfer appmllrnetel) zw IO m g  01 
prcnrigbed silica gel fmm Its container lo Ihe 
I o d  impinget. Sel up (he Lrein a s  rbonm in 
Figure l2-L 

5.1.4 loak-Check h c e d w s , ~ F o l l o w  h e  
prneral IeaAded, procedures given In 
hklhud 5. Sections 4.1.4.1. p e l r s t  Leak- . 
Check). 4-1.42 [LPA--Ched:r During UC 
S(amplr Ronl. and 4.1.4.3 wort-Test Leak- 

4.4.4 

5. ProcedvR 
5.1 Sanplinp. Tbe complcxilg of this 

5.1.1 

. 

check). 
5.15 Sampling Train Operation. Follow 

the samepnerel pmudzres jwn in M P h d  
i Sccliun 4.1.5. For ea& mn recard l h p  dais 
wquired on a dsla shrrt  such as the one 
shoum in €.PA hlpthod 5. Figure CL 

5.1.8 Celcdation o:Percrnt I.-oLinclir 
Snme 116 hfrlbod 5. Section 4.1.6. 

5 2  Somplr k r ~ r ) . .  Brgin proper . 
rlimur procedure as soon 6s l h c  p m h  is 
rrmovrd Iium tbe SIR& at h e  end of h e  
sampling period 

AIIoH. t h ~  pmhe to cml. \\hen 11 c m  be 
safely hand:eb wipe en all eiternal 
p~rliculalt  maller m a r  the tip 01 the pmbc 
nnzrlc and place II cap it. Do not rap on 
I h  probe tip lightly while fftr sampling tnin 

~ 

+ 

1s coolinp down aa lhir would m a t e  a 
Y B N Y m  in the filler holder. thus drawing 
liquid fmm thr Ircpingcrs lnlo l h e  Oter. 

Bcfore mov@ the sampling (rain IO h e  . 
clranup sile. remove lhr pmbe fmm lhe 
sapling train wipe on t h c  si!icone 8rea.e. and 
cap Ihr apcn outlet o! lhe  probe. Be careful 
no1 In lore any mndcnrbte that mlght be 
prescnL Wipe OR the illiconc p a s e  Gom Ihe 
glesrw-an Idel  mhrre lht pmbe was faslcned 
and cap the Id~l. Rcnove the umbilical cord 
from lhe  l a r l  implngcr and cap Ihr Impingm. 
'Ihe tesler me). use gmund-glass slappen. 
plastic caps. or mmm cops to close these 
openings. 

Transfer the probr and filler-lrnplnger , . 
arrrmbly to a cleanup area. which Is clean - 
and protrcled from thc wind BO thal the 
chances ofconlnminatlnp or losing the 
ramplr are mlnimircd. . 

Inspect the Irain prior to and during 
disssrernL!y and nob any abnormal 
conditions. Tresl the sanplcs as lollowr: 

52.1 Conloher Ab. 1 (Filler]. Csrelully 
rcmove the filler fmm the filler holder and 
place I t  in 11s Identified pelri dish container. U 
it is ncccsrsry lo fold the filler. do so such 
lhal l h e  sarnplesiposed ridp Is inside cbe 
loid. Cardully Lransler to the pelri dish amy 
risible sample msller andlo, fher fiben thal 
adhere lo the filler boldcr gerlel by using e 
dr). Nylon bristle brush andlor B sharp-edged 
blade. Srsl lhe container. 

5.2.2 Conbiner No. 2 probe). Taking CBR 
thal dcsl on the oulridc of the probe or olher 
cxlerior surracer dnrs no! get into the 
sample. quantitetively recover rsmplr malfer 
or any candrnsatc from the probe nozzl+ 
pmbe filling p m h  liner. and lronl hell 01 the 
filler holder by washing lhere cornponenb 
with 0.1 NH". and p!Rcing the wash Inlo a 
plasr aamplr rloragr cnnl-iner. hqcirswe and 
record [to the ncan'st 2-ml) the ~otal  a n o u t  
010.1 N HXO. used lo: each rime. Perform 
lhr 0.1 N HVO'rinscs 8s ~OIIDWB:  

Carefully remove l h c  pmhe noulc  hnd 
rinse the inside 6 d a c r . S  ai& 0.1 N HNO' 
Gom a warh bollle while bmshhq with a 
stainless sled. Nylon-bristle brurh. Bmsb 
vnril lhe 0.1 N HNO, rinse sbows no visible 
particles. then male a-final rinse of l h e  h i d e -  
surfacr  

B m h  and rinse with 01 N HNO, &e inside 
parts of h e  Swagelok fitting in B similar way 
until no tisible particles remain. 

Rinse lhc pmbe liner with 0.1 N H N K  
\\%ile rotaling lhc probe so l h a l  ell inside 
rwfaws will be rinard with 0.1 N tLUO.. till 
the probc and squirt 0.1 N HIZO, inlo i b  
upper end. Le1 the 0.1 N tLU0, drain fmm the 
lower end into .the sbiriple conlaher. The 
lerlcr may w e  a plasr hnnel IO aid in 
transferring liquid washcs 10 the conlainer. 
FOIIOP llne rinse with P pmbr brush. Hold the 
prcbr in an inclinrd position. squirt 0.1 N 
HXO. into the urpcr m d  of the probe as Ihe 
probe brush i s  being pushed wilb a twisting 
action Ihmugh Ihr pmbe: hold the sample 
conlainer underneath the lower end of lhe 
prole and calch rny 0.1 N HNO, and sample 
maller that is bruahrd hom the pmhr. R u .  
Ue brush through lhr probe lhrrr timrr or . 
more until no ririLlr raaplr  mnller is cim'ed 
out with the 0.1 N HNO. and none mm::iny on 
Iheprohp liner on visual inspection. \Vilh 

. 
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strinlrrs sIrd or othcr mrlal pr06ei. mn the 
brush thrnush in the above prescribed 
manner .I l ras~  ria time.. rincc melal prober 
h e w  smell crevices In which sample mstler 
c a n  be entrapped. Rinsc thr brush with 0.1 N 
"0. and quanldstivrly collecl thew 
washings in the ramplr container. After the 
brushing malic a ria! rinse 01 the pmbe a8 
drscr ikd above 

It 11 recommended Ihal two p ~ o p l c  clran 
t h e  p m h  IO minimize loss of sample. 
Bclween sampling m r . l ~ r p  brusher c!rsl: 
and pmtecled from contaminstin% 

N t e r  Insuring L ~ R !  a:! joints *re wiprd 
clean of silicone S x a s e .  hmsh and t ime with 
0.1 NHNO, the inside 01 t h e  Iron1 he!f of the 
filter holder. Brush and rinse each sufdce 
three timer or more. Uncedcd. to re ino~c  
visible ssnple  matter. Mahe B final r i n x  of 
the brush end filler boldcr. After all 0.1 N 
"0, washings and sh!npIe maller are 
collected in the ssmpk conlsiner. IiFhlen (he 
lid or. the sample cbnlainerso lhst the nuid, 
wi! not leal oGt when I1 is shipped lo the 
Isbo:aior).. Mark the high! of the nuid level 
to dclcrmine whcther leakage occyn during 
transport. Lbbel the container to clearly 
idcntiry its wnIenlL 

52.5 Confoiner No. 3 (SL!ica Gel). Check 
the wlor of the indicating si!ica gel IO 
dclermint if it has breo usoplt~lcly spcn! and 
mahe a notation oflu condition. Tracsfer (6e 
silica gel lrorn the fourth impingrr to the 
originel con:aine; and WBI. The tester nay 
use B funnel to pow thr silica gel and a 
.rubber po!iccman l o  rcmove the silica gel' : 
lrom the impinper. It is not neccrs-r). to 
r e m p  the srsll emount of particlrs that 
ma! adhcre to the w ~ l b  and arc d i f f d l  to 
remove. Sincr Ihr gain in weight ir to be used 
for moistwe calculations. do no1 urc sny 
water oi &er liquids to transfer the silica 
gel. II a balancc ir available in the field. the 
tester may lolloti pmccdw lor Container 
No. 9 under Section 5.4 (Analysi5). 

6 2 4  GwloinerNo. 4 llrnpingen]. Due lo 
the l a s e  quentitg of liquid involved the 
l r s ~ u  may place the impiqer solutions in 
rcrerel rantainars. C I ~ M  each of the first 
t h e e  imp'qem and connecting glsrsnam In 
the IoIIowing msmer. 

I .  \Vipc the impinge, bsU joinlr free 01 
siliconeg;ease and u p  the joints. 

z Rdalc end sgitalcrach impingcr, 10 that 
the lmpirwr contenls'mighl serve 8 s  a rinse 
solutidn. ~ 

a 5mml siaduated cylinder. Remove the 
ovtlr~ hdl joint cap and drain the conlrntr 
ihroah this opening.Donol reparelr the . 
impinge, parts (inner and outer tuhes] while 
trsnslcmiq their conlenls lo the cylinder. 
hkaswr the liquid volume lo within 1 2  ml. 
Allernatirdy. drtmninr &he weight of the 
li,pid to A t t i n  20.5 6. Record In the IO$ the 
~ o I y m e  or weighl of the liquid prcscnl. along 
with 8 nowinn of any cdor or film ol?rcn.rd 
in rheimriaprr catch.Theliqvid volume or 
w+hI i s  nrcdd. a l o q  witb the silica gel 
dats.tocalculetr the I t s &  gas mOiS!uR 
content (set hlr01hnd 5. Figwe 59). 

3. Transfer the contmt~ 01 the Lmpiwerr to 

4. Trsndrr the w n t d s  IO Container No. 4. 
5. Note: In slrps 5 and 6 below. measure 

andmcordthe loldcnount of 0.1 K HN(x 
uscd lor rinsing. Pour spprorimslcly 3F d Of 
0.1 N "0, into r a d  01 the first three . . 

lmpingrn and apilslr the impinFt'n.Drdn 
the 0.1 K IiSO, t h m q h  the oullcl arm 01 
cuch lmpinger into Container No. 4. Rrpcal 
this operalion I second tirnc: lnrprct the 
lmpingcn for any abnormal condilion8. 

0. M ' i p  thr bail joints 01 the glnrs.u.erc 
connecting theimpingem tree of silicone 
past and rinse each pier2 01 F1AsT.u.are 
iWr.ice with 03 K HNO.: tibnnler lhii rinse 
Into Coniainrr No. 4. (Do no1 ,;"re or.trurh ., 
theglor~.frirredfiller supporf.] Mark the ' 
heighl of the fluid level 10 detrrminr whether 
leakage occurs during transport. Label the 
container ID clearly identify ltr contents. 

lrs3, used for sampling and clcanup as a 
l:!anh. Tshe th'c rolvlion d i redy  Imm the 
Imttle being used snd  place Into a des. 

. 
blank" 

5.3 Sample Fmparslion. 
5.3.1 bnloiner No. I (Filter). Cut the filler 

into sbips and transfer the strips and all 
loose padimlate mallei into rn 13ml 
Elmmeycr  flash. Rinse the  prtri dish with 10 
ml of 50 percent "0, lo inrure a 
quantitative transfer end add lo the flask. 
(Sole: 11 the total volume rrquimd In Scclion 
5.9.3 is exppclrd to exceed Bo ml. YIP a 250-ml 
Elrnmeyer n e d  in place of the 1z5.mI flask.) 

5.32  @n!ainers Ab. 2 and Ab. 4 prnbe 
and I a p i ~ c r s ) .  (Cbrcl (hc liquid level in 
Containers KO, 2 and/or No. 4 and cor&rm as 
to wbelher or not lealage occurred during 
tran~port: nole obscmation on thc analysis 
sheet.Ua noticeable amount oflr~lsgc had 
occurred. eithcr void the ramp16 or,!ekc 
rreps. subject ID the e p p ~ v b l  of the 
Administrelor. to adjust lhr final rrrults.) 
Combine the contents of Conlainek No. 2 
end KO, I end take lo  drynrss on hot plate.' 

5.3.3 Sample Extraction for Iced. Based on 
*,E ipproiirnatr stack gas psrticulale 
conccntration and the Iota1 rolum~ of sleck 
gss sampled. cslimsle the lolsl weight 01 
particulale sample collected. Then transler 
the  residue lmm Containen No. 2 and No. 4 

. l o  the 1 5 m l  Glcnmeyer flask ha1 contains 
the fdtrr using rubber policeman a n d i 0  ml of 
50 percent HNO. lor every 100 mg of sample 
collected in the wain ora  mirimurn 01 30 ml 
ol50jiercent KNO. whichwer is larger. : 

Place the Glenmeyer flask on a hot plate 
and heat with periodic stirriw lor 30 min at e 
tenperatwe jus1 below boiliw. U the sample 
r o l t : ~  falls hplow 15 ml. sd:l C.OR 50 
p : c m t  "0,. Add 10 m! of 5 pcnrnt H , h  
nrd cor!inue healing lor I O  n:in. Add 50 mlol 
hot ;wC]  deionii-d distil:ed v s l e r  and heat 
f.x XI min. R e m o w  the flask Inrm the hot 
p!sti a d  sllow Io cool. Filler Ihr sanple 
t h q 5  a Millipom aumbrmr  filter or 
qn ; \  n l ~ a t  end transfer the filtrate to a 250 
na! \d:!r . lr ic flash. Dilule lo rdumc with 
2 ,  icni:rC dirtilled waler. 

u s i q  two fi::crs from earh io: of fllters used 
in the sampling train. Ctit r x h  f i l lcr  into 
st;ips and place each C h r  in a r r p r s t e  125- 
ml t lenmrycr flash.,A<d I S  n:t of 50 percent 
HSO, and best R S  dero:!*rd :r. Section 5.33 
cr!ng I D  nl of 3 percent H,O, a n d  50 mlol  
hot. deionized distilled water. Filter end 
dilute Io a loa1 volume ollm ml u r b  
deionized distilled waler. 

5.3.5 0.1 KHNO, Blf id .  Take the entire 
2 M  rnl of 0.1 N HNO. IO hiness on B steam 

b.2.5 BIanks.Ser~c2MmloftheO.rN .. ! 

.. rsmple container labeled "0.1 N HNO. 

- 

5.?.4 I - I I I C I  Blank. Drkirnine filter blank 

bath. add 15 ml of 50prrcml HNO.. and IrCal 
mr drrcribrd in Section 5.3.3 u b i q 1 0  mlo! 3 
p r ~ e n i  H.0. and 50 ml 01 hot. drionircd 
distilled water. Dilulr Io  a Iolsl volume of I W  
ml using deionized dislillrd walcr. 

5.4 Anhnalyri8. 
5.4.1 Lrrd Dclerminslion. Cslibrale the 

rprctmpholometer a s  drrcribrd in Section 0.2 
end dr temjne the  abrorbsncc lor cech 
~OYICC sample. ( b e  filter hlsnh. and 0.1 N 
HSO, blanh.'Anslyre each remple three 
timer in this manner. Mahe appropriate 
dilutiox. 8s required. to b r i q  all sample Pb 

! concentrations Into the linear absorbance 
range 01 the spectropbolornelcr. 
U the Fb concentralion ora sample i s  at tbe 

low end of the calibration m e  and high 
accuracy is required. the rempb can be laken 
IO dr)ncss an a hol plate and the residue 

. dissolved in the appropriatevolume of weler 
IO bring it into the optimum rsnpc of the . 
calibration c w e .  

hiandatoiy C h e J  Inr hlslria Effects 
on the Lead R ~ s u l l s .  The analysis lor Pb by 
atomic absorption Is sensitive IO the chemical 
compoailon and IO thc p>ysical pmpcrlies 
[viscosity. pH) of thc szrnplr (matrix effectn). 
Since the Pb pmcpdure derr&bcC here will be 
applied IO msny dillerect sourcrs. meny 
semplt matriccs wiU be enco.n:ered.Thus. 
check [mandator).) at l rert  one rsmplc Irom 
each SOWP using the M e l h o d  ofAddilion6 Io 
asccrtain that the chemical composition and 
physicel propertics of the ssmple did no1 
cause erroneous enalyticsl rcrults. 

&cedures are dcrmlbed in lhc General 
Procedvm Section of the P d i n  Umer 
Corporation Manual (IPP Citation 9.1). If the 
rewll, of thrMe$od ofAddilionrpr6crdu& 
on thr SOWE remple do no1 q r e c  within 6 
penrn t  of the value obtained by the 
conventional atomic absorption analysis. 
thcn the teslcr must reanalpr all samples 
born the snu~cc uringthr Method of 
Additions procedure. 

5.4.3 Coi.:o!nerNo.  silica GI). The 
lcster may conduct this step in the field 
Weigh the spent s i l i c a  gcI (or silica pel plus 
impingcr) to t h e  nearest 0.5 8: mcord this 
weighL 

. .  

5.42 

~ Y D P  scceplablc "h4ethod of Additions" 

6. Colibmfian. . ' 

Mainlain B laboratoylogofdl . 

6.1 Shrnpling Trein Calibration. Cz.lili:ete 
calilrations. 

the  rsnpling train components according lo  
thc inlicared reclions of Method 5: Probe 
Nozzle [Scction 5.11; Pmt Tube [Scclicn 5.2); 
Melering System [Section 5.3): Robr Hcaler 
(Section 5.41; Temperatm Caqrs (SPction 
6.5): Leah-Check of Ihr Nc!erinp System 
[Section 5.6);  and Barometer (Section 5.7). 

6.2 Sprcltopholomrtn.Mcarwe the 
ahrortance of the stendad 101ulions using 
the if ir lrmrnt settings rpcommcndrd by the 
rpprmpholomeler manufecluer. Rc2ee.l 
u ! i l  good agreement I 2 3  prlrcntl is 
obtsined between hvD co~srcutive readings. 
Plot the  absoibance (pexis] venus 
concentration In pg P b l d  ( i .aus].  Draw or 
cor;.pulr a straight iinc thmvgh the linear 
portion of the c w e .  Do not Iorce (6e 
calibration c w e  through rrm. but if the 
ccrw doer not pars thmugh thc orgin or at  
least tie dorer Io the origin &an t 0.M3 
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PITOT TWES 1 < .  

A l l  p i t o t  t ubes  used by ETI whether sepa ra t e  or a t tached  t o  a sampling 
probe were made by ETI personnel. Prior t o  being pu t  in to  f i e l d  use, :-...-. 
t h e y  are c a l i b r a t e d .  In g e n e r a l ,  i f  a t y p e  "S" p i t o t  t u b e  is ;::.<;. 
constructed properly, and not posit ioned t o o  c l o s e l y  to  &e probe nozzle , :::;) 
or any o the r  obs t ruc t ion ,  it w i l l  have a Cp of 0.83 - 0.87. As long as : ;L: 
the p i t o t  tube  is no t  damaged its c a l i b r a t i o n  should n o t  change., All.:i:d; 
ETI p i t o t  tubes  are made t o  have a Cp of 0.84. I f  a p i t o t  tube  does not . 

i n i t i a l l y  have a Cp of 0.84. it is a l t e r e d  un t i l  a reading of 0.84 is : ::,: 
obtained. . P i t o t  t ubes  are checked before each source test and r ece ive  a -'++ 

. .  ., \..: -. 
, ..-r": complete c a l i b r a t i o n  once a year. 

..e. 

. . .  
.. 

. .  . .  :. 

I ,  

.... -DRY GAS nmm AND OImIcB lIETEB t.. 
. '  .Complete meter box c a l i b r a t i o n s  are performed annually." One p o i n t "  ... .:" ?I 
; c a l i b r a t i o n s  at the average orifice meter and maximum vacuum readings '"..' 

.encountered during t h e  compliance test are performed after each source :,:' 
. . .  test. I f  'the dry  gas  meter c a l i b r a t i o n  factor d i f f e r s  from 1.00 by more ......... 

t h a n  f0.02 t h e n  the d r y  .gas meter is- r e p a i r e d  and g i v e n  a n  a n n u a l  . y'.' 
ca l ibra t ion .  . . .  _. . . .  .. :.: : _ . .  

.. 
.... ... 

. . _ . -  . .  . ., . , .  
. .  . . -., ... . . .  -*. . .. e.. I .  .;, . . 

--; .. . ._ . . "  " . -. ?TRITB. ORSAT AND ORSAT BAGS . ,  . _ - -  . Each new thermometer, pyrometer and thermocouple pu rchased  or  I. .i.! 

on the test rece ives  a one po in t  c a l i b r a t i o n  check according t o  U.S. EPA 

.. . -  
, .., . 1. , . .  .... . . , ;..:,(. '., . . :  manufactured by ETI is ,  checked and ca l ib ra t ed  before being put  i n t o  .!.-':! 

f i e l d  use. ' After each source test each temperature sensing device  used . :: * ' ~  . . ~  , - ..... . .v< 
' 

... guidelines. 

I 

I : 

Pyrites, orsat and orsat bags are checked before and a f t e r  each source 
test. If they do not  func t ion  according t o  U.S. EPA protocol t h a t  p iece  
of equipment is e i t h e r  repa i red  or replaced. 

.LABOWrnY IxmlmmT 
E"I has  a wr i t t en  q u a l i t y  assurance document t h a t  covers c a l i b r a t i o n  and * 

* d n t e n a n c e  of labora to iy  equipment. This inc ludes  c a l i b r a t i o n  of the 
. a n a l y t i c a l  balance a g a i n s t  Class S weights, and s e r v i c e  c o n t r a c t s  t o  

ma in ta in  t r a c e a b i l i t y  t o  N.B.S. C a l i b r a t i o n  of thermometers ,  
barometers, stopwatches and wet test meters are t r aceab le  t o  N.B.S. A 
copy of our q u a l i t y  a s s u r a n c e  document may be o b t a i n e d  by w r i t t e n  . . . . . .  . .  . . . . . .  . .  . request. . . .  
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Plant Calibrated b -Jsfl . 
Meter box number /3 4-8 Date 4 / o / g r  

m y  Gas neter 
Pretest meter calibration factor. Y a 
Postest meter calibration factor, Y - 
Recalibration required? Circle one: yea or 

/. 00 (within f 2%) 
/ . U Z  (within f 5% of pretest) 

If yes new Y I - 
Lower cal. factor. Y - - for (pretest or postest) 

Gas e t e r  Tbermometers % a pretest temperature correction used? Circle one: yes or@ If yes -- temperature correction 
Postest comparison with mercury-in-glaaa thermometer? (within f10.8'F at 

ambient temperature) Recalibration required? Circle one: yes or & 
Recalibration temperature correction? 
If yes. no correction necessary for calculations if meter thermometer 
temperature is higher; if calibration temperature is higher, add 

(within f 5.4OF over range) 

(within S . 4 O F  over range 

correction to average meter temperature for calculstions . I  

.I . _  i .  T . t  _. ,. Stack Temuerature Sensor . 
Was a pretest temperature correction used? Circle one: yes or@ If yes 

Temperature of ref. thermometer for recalibration # l B  #2- OR 
(within f 10% of the average stack temperature) * 

Temperature of stack thermometer for recalibration #1 a 12 a OR 
Diff. between ref. and stack thermometer temps. #l I #2 o OR 

Do the ref. and stsck values agree within i1.5%? Circle one- ye 

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 

temperature correction = OF (within f1.5% in OR over range) 
Average stack temperature of compliance test. (JZZef)  a 2  OR 

or no If yes. no correction is necessary for calculations -0- 

Baroeter 
Was the pretest field barometer reading correct? Circle one: yes or@ 
Postest comparison? A=O.@l in. Hg (M.1 in. Hg) Recalibration required? 

Circle one: yes or no If yes. no correction necessary for 
calculations when the field barometer has a lover reading: if the 
mercury-in-glass reading is lower, subtract the difference from the 
field data readings for the calculations. Postest Retest 

29. ' Y P  
2 9 . 0  

€18 in glass 3%z6+ 
Field 29.2O0 
Difference -x e .001  

E?zE 
6 the nozzle calibrated to the nearest .001 in.? Circle one: @ or no 

N o d e  #I: .2d7 ,207 .2-07 .a7 .z06 : Average d Z 0 7  
--: " I I  4 U '1 : Average ' 8  . .. >, ., .. I, . I v a r m a m  # I  N o d e  13. .. .. -. . -.-...e- 

S q * 2 q e  W P  4// Z u m  
er 'Iberpometer 

=pretest temperature correction used? Circle one: yes o r a  If yes 
temperatare correction (within f5.4OF over range) 

.. . .  . . . .  .., . 



PPETBST - CALZBBITION 

Impinger #1 

Impinger #2 

Retest Posteat 
Thermometer Temp., O F  I Ref. Temp., OF Temp., O F  I Ref. Temp.. OF 

7 2  73/72. I 73 

71 7 2  7 3  73 
72- 7 2  7 3  73 

Box 84 72 72- 7 4  73 
Box #5 72 72 73 7 3  
Box #6 72 72 73 7 3  
b Omega 873 11 72 I 72 I I  7 3  I 73 I 
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BAC STARS~V~PLR &IBRATION %ET 

' ' ..Meter Box &rial Number: 1348 Barometiic pressure (h): 29.763 . . ''.. 
. .  . I .  . . : '  

. .  . . . '  I .. , 

. . .  Leak Check 0 6.8 in. LO: OK Date: 01-29-88 Calibrated by: PRJ 
. . Clean Quick Connects: OR ', Rup Oil: OK 

. . .  D W  Test Wet-: OK T h e r . o . e t e r 6 :  OK : , ' ' 

. .  Pup: OK 

. .  .' . Lights:  OK . ' . . . . .  Blectrical Check: OK Variac: OK . . .  
L Vacuum Gauge: OR . I .  , . 

..,<- ;' _ . '  . ' . ~. 

. . .  . .  . .  

. I . .  

. . . . . .  - .  . ., .;: . Hanometers: OK - 

..... . ~. leak chec~ e 27- e.: ~ 0 . 0 0 1  CFM" . , '  . . ,_ 
2 . :  . : ' .  Han. Orifice 

0.5 
1.0 
1.5 
2.0 
3.0 
4.0 

. .  . (  

.... 
. . .  

. ,  . .  . .  _ .  . .  - I . .li . - . .  

,CF" ' . 
5 
5 

10 
10 
10 
10 
. .  

CFd 1- ' IT- 
5.33 68.3 108.0 
5.34 68.4 115.0 
10.73 60.5 119.5 
10.76 68.5 124.0 
10.75 68.5 126.0 
10.71 68.5 126.0 

Calcu1ate.Y and -& 

Ord 1- --. 
96.0 102.00 
97.5 106.25 
99.5 109.50 
101.5 112.75 
103.0 114.50 
103.0 114.50 

as follous: 

. . .  
Time t , ,.., 

9.32 ' .I 

12.70 

15.&6 
13.45 
11.14 
9.60 . , 

. >.. . .  
. -  , . . . .  

I. 
I 
I 
I 

'swmeter &ita n 1.0 h. iho ... . - ..... 

Uana%er Delta R 3.0 in. iho 

1.004 -&*---- y .  I_---- -------I_ . (68.5 t 460) 11.14 a -- (------------- 1 .1.m ~ 10 x 29.763 (114.50 4 460) O.owl0 
10.75 (29.763 4 0.2106)(68.5 4 460) 29.763 (114.50 4 460) 10 

~ l a p p l e t a ~ e l t a n ~ . o ~ i h o  

(68.5446060) 9.68 * 
) = 1.941 

10 129.763 (114.50 t 460) 

10.71 (29.763 4 0.2941)(68.5 4 4600 
0.12680 -- ------ = 1.ws -(1., - 1.- 

29.763 (114.50 4 460) 10 
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;.,. .' Date: 07-07 - . . ~ ,_, I I. _ *  - *:.+, .:: . . . . . . . . . . . . .  . . . . .  ..... 
. .. 

. . : 
..'., 

.: ,~.,. . ,_ .:., a.,.. :: . .  

. .C.' . , .  -'pOZZLE CALIBRATIW, . 

. . . . .  
I 

.%."<. . 
I .- . 

. i .  
. .  

. . . .  -: --:* mSed ,sillCa, probes'' . 'By:,' PRJ . .  . .  .. 
. I .  

D., .in.' . D ~ .  in ." .  D. .in. ' A,. . , I 
' --*e. .,. . I 

- ....... . . . .  . .  ,.,. Nozzle D,, in .  ; . ~ t .  in. ' D-. 'In. . .  .. . .  
I.D. 

. 48" -1 0.274, 0.273.' 0.272 .. .' 0.272 ..:' ..0.273 . .  0.002 0.273 '.--' .: 
0.347 0.346 .;' ' 0.347 0.347 0.001 0.347 .' - i  

0.002 ' 0.347 :'.' ' 
0.001 0.396 . . :! 

. .  i 

48" '-2 0.346 
48" -3 0.347 0.347 .' 0 . 3 4 6 .  0.348 - '0.347 
48" -4 0.397 ' 0.396 ' 0.396 0.396 0.396 

72" 0.652 0.452 0.452 0.452 0.001 0.452 ' .450-1 0.453 . 
.450-2 j 0.451 
,450-3 0.441 . .O.442 0.442 . 0.443 . 0.462 

0.451 0.450 ' 0.452 0.451 0.002 0.451 ,'. 
0.002 0.442 

0.586 0 . 5 8 7 .  0.586 0.586 0.001 0.586 
0.001 0.587 -600-1 0.587 

0.588 0.587 0.587 0.587 
.600-3 0.585 0.586 0.586 0.585 0.586 0.001 0.586 .600-2 0.587 

0.774 '. 0.774". 0;774 . '  0.774 . 0.001 0.776 ' )  .750-1 0.775 
.750-2 0.778 . :  ' 0.780 . . ' .  0.780 . 0.780 . 0.780 . 0.002 0-780 .-I 
..750-3 0.779 0.779 . 0.001 0.779 1 , .  . .  - .  . . . . . . .  . . . .  . . . .  . . . . . . . .  .... 

. . . . . . . .  . . . . . .  . . . . .  

., . . .  

0.778 . j . ,  0.779 ,. 0.779 . .- . . . I.. 
. ,  . .. 

... 

.'< , . j . .  >.;. 5 . .  
.. , _. -:>. 

. .  , .. . . . .  ...... Anderson Parti& size I .. ' 
1 .~ ._' '. . .  

.... . . .  . "  

. ' . .  

- 1 .  

. . 2 ,: .'. * 
. ,  ' . I .  ' 

. .  
. .  

L, In. b, In.-. 04, In.:.':Da, In.::, D. In. : R,.'. . .  .Nozzle ' D., ' 

.- . I  

-125-1 0.124 ; 0.123 0.126 0.125 0.124 0.002 0.124 

.0.184. . .  0.185 . . .  . .0.185 . . . . .  ." .. ,.: 
'.187-1 0.185 '. 0.185 

-250-1 -0.251 ' '0.251 ' .'0.250, .. . . 0.251 ' .,:0.251 . 0.001 ' 0.251'' 
. _  . .  

.0.002 0.315 ' .300-1 0.314 . 0.315 ,,: .0.316 .,':. . . .  0.315 . ' ,0.315 

.375-1 0.370 . 0.370 ','. .0.370 .-'' ' . '  0.379 . ". 0.369 . *..( 
. -500-1 0.496 0.494 . ,0.495 0.495 'I 0.495 0.002 ' 0.495 '4 

' 0 . 0 0 1 '  '0.370 

~. . . .  . . .  
. . . . . . .  

. . .  . . . . . .  . . . . . . . .  . . . .  . . .  .2 

..:, . \c 
. . . .  

. .  . .  
a ,  . .  . .  .~ . .  . .  

. . . . . . . .  . - .  I .  

.,.,. 
... , , , - :. : ,% 

. . _, , "3 

. .  . .  r . .  

Tolerance = measure uithin 0.001 in .  
Tolerance = 0.004 In.  

' Uhere: -. :.. . .D,,=,,.,.a = nozzle diameter measured' on a different  diameter. in .  ... ,::' . . i ;...:-,, ,.?:& 
. .  . .  .i D E maximum difference In any tuo measurements, In. . ' - ,  , I  , 

D-.... = average of D.. h. h, Ilr. .and Ds. 

. . .  . . .  



2.) If pltot tube is damaged explain under comments section. 
3.) z E A s i n  T (t0.125) and u = A sin 8 (t0.03125) 

. 4.) (I t10. and 8 45' 

~~ . .. 
36"- 1 .2.0 1.0 1.0 .1.0 2.0 0.5 0.778 0.027 0.00679 0.389 

,.: ~. . 36"- 2 .2.0 0.5 1.0 2.0 0.0 0.5 1.151 ._ 0.000 ,~ 0.01004 0.575 
7.i. - 8 ~ ; F .  ,.&.',',.',::. ..ci' 

>.x: :: ', 
,r- .: 

' 54 ' ' -  1 .3.0 3.0. 1.0 1.0 1.0 1.5 ;>. . ip. . 
'a% 2, >*'?. , pK <;.-*.:~' , .. . 66"- 1 . 1 . 0  0.0 4.0 0.0 0.0 1.5 

96"- 1 2.0 0.5 3.0 2.0 .2.0 0.5 
4' - 1 1.0 3.0 1.0 4.0 0.0 0.5 

4' - 3- 4.0 2.0 2.0 3.0 0.0 1.0. 
,7 .. . :. 4' - 4 1.0 4.0 4.0 1.0 0.5 0.0 

. .  4' - 5 0.0 2.0 2.0 1.0 0.5 0.0 
, . 4'-- 6 2.0 1.0 1.0 0.0 1..0 0.5 

5' - ' l  2.0 1.0 0.0 1.0 1.0 1.0 

40"- 1. 1.0 1.0 1.0 1.0. 0.0 0.5 , I". . . .. 

I,. 
1- ; ' 4' - 2 1.0 1.0 1.0 1.0 0.0 1.0 

t? , - 

. .  . .  . 

1.100 
1.006 
1.040 
0.910 
0.966 
0.891 
0.878 
0.839 
0.866 
0.955 
1.001 

I' 

5' - 2 
5' - 3 
5' - 4 
6' - 1 
6' .- 2 

.6 '  - 3 
6' - 4 
8' - 1 
8' - 2 
8' - 3 
8' - 4 
8' - 5 
8' - 6 
8'9' * 
9'7'*-1 
9'7' '-2 
12'6" . 

1.0 3.0 0.0 0.0 0.0 1.5 
1.0 1.0 1.0 1.0 2.0 0.5 
0.5 2.0 1.0 0.0 2.0 1.0 
0.0 0.0 1.0 0.5 0.0 1.0 
1.0 1.0 0.0 0.0 2.0 1.5 
1.0 1.0 0.5 1.0 1.0 0.5 
1.0 0.5 1.0 0.0 2.0 1.0 
1.0 1.5 3.0 2.0 3.0 1.0 
0.0 1.0 2.0 2.0 0.0 1.5 
4.0 6.0 3.0 0.0 0.0 1.5 
1.5 2.0 1.5 1.0 0.0 0.5 
2.0 1.0 0.0 0.0 1.0 1.0 
0.0 0.0 0.5 3.0 1.0 0.5 
1.0 2.0 0.5 0.5 0.0 2.0 
2.0 2.0 0.0 2.0 0.0 1.0 
1.0 3.0 1.0 2.5 1.5 1.0 
f.5 1.5 2.5 2.5 0.0 0.5 

1.045 
1.048 
1 . O B  
0.995 
1.004 
1.009 
1 .ooo 
0.845 
0.905 
0.932 
1.017 
0.985 
0.925 
0.895 
0.918 
0.960 
0.809 

0.000 
0.018 
0.000 
0.032 
0.000 
0.000 
0.000 
-0.007 
0.007 
0.017 . 
0.017 
0.000 
0.037 
0.036 
0.000 
0.035 
0.018 . 
0.035 
0.044 
0.000 
0.000 
0.000 
0.017 
0.016 
0.000 
0.000 
0.025 
0.000 

' 0.00960 
0.02633 
0.02722 
0.00794 
0.00843 
0.01555 
0.01532 
0.00000 
0.00000 
0.00833 
0.01747 

0.550 
0.503 
0.520 
0.455 
0.483 
0.445 
0.439 
0.419 
0.433 
0.477 
0.500 

Couents: Only minor filing and cleanlng required. 

Pitot tubes requiring further calibration: None. 

0.02735 0.522 
0.00915 0.524 
0.01812 0.519 
0.01737 0.498 
0.02628 0.502 
0.00881 0.504 
0.01745 0.500 
0.01475 0.423 
0.02369 0.452 
0.02440 0.466 
0.00887 0.509 
0.01719 0.492 
0.00807 0.462 
0.03124 0.447 
0.01602 0.459 
0.01675 0.480 
0.00705 0.604 

. .  ... 

0.389 0.376 
0.576 ' 0.377. , 
0.550- .  0.388 
0.503 : 0.380 
0.520 0.386 
0.455 0.376 ,' 

0.483 0.378 
0.446 0.371 
0.439 0.375 
0.420 0.375 i 
0.433 . 0.372 ? 
0.478 0.376 : 
0.501 0.375 
0.523 0.377 
0.524 0.376 
0.519, 0.380 
0.497 0.380 
0.502 . 0.378 
0.505. 0.377 .? 
0.500 0.375 
6.422 0.378 
0.453 , 0.380 
0.466 0.376 . 
0.508 0.379 . 
0.493 0.379 
0.463 0.378 
0.448 0.380 
0.459 0.382 
0.480 0.375 
0.404 0.377 



-187-1 0.187 
.187-2 0.189 I 
.187-3 0.186 
.203-1 0.207 

. .  . .  . . . . .  . .  . .  

-250-1 0.252 
-250-2 0.254 
.250-3 0.251 
-300-1 0.304 
.300-2 0.302 

. . . . . . . .  , .  -300-3 0.300 
_ I  . ..335-1 , O  .336 

. .  
i 

.. . - .  . 
.:. ."', i' . . " '  ..,.-. ' :. .; ;, , _ . , I .  . . _ -  

.. 1..( 

.: 1 . -375-1' 0.375 
;!zA*,~.*,:'- :'e,. . .  ..375-2 .... 0.375 

-375-3 0.376 

-600-1 

; 3,:: ,< 2.. ,. .500-2 
.500-3 

q . , a:,.. ., . . .  
. .  * a : .~ ;. . . . . . . .  . I  

. . . .  
.;I ._ i 

. . . . .  L .500-1 .. . ;. 
' 1 .  , 

. .  
..625-1 
.775-1 
1.00-1 

. . .  

. .  . .  . .  
, - . I -  . . .  

Nozzle a 

0 -404 
0.505 
0.504 
0.502 
0.619 
0.770 
1.000 

. .  . , <-.tx;.z -0.002 . 0.187 :::.::.+:::z 
0.001 ;.. 0.189 ..; >~.-y.::: 

. .  ,,... , . :A. 

0.188'' 0.188 ' 0.186 '' '.- 0.187 , 

0.189 0.189 . 0.190 0.189 
0.186 0.185 0.186 %,.,', 0.186 ' - 0.001 , 

0.186 :.: :2 .... . 

0.252 .0.252. 0.252 0.000 0.252 ' ' %;:i .- I 

0.001 0.253 . : '  :,'. 

0.304 0.305 0.305 0.304 0.001 0.304 t',?! 
0.002 0.303 - . I  -:. 

0.252 
0.254 ' 0.253 0.253 0.253 

0.250 0.249 0.249 0.250 

0.303 0.304 0.303 
0.300 0.303 

0.301 0.300 0.300 

0.002 0.250 .:.. : 

. .  
. .  0.001 0.300 -' . . ..... , I  .: 

0.336 0.336 0.336 0.336 . 0.000 0.336 . ;:-,$: . . .  .~ . :ii .... - . , 
0.376 ' 0.375 ; ' 0.001 0.375 .':+??: -i 
0.375 0.374. : 0.001 0.375 "'6% 0.375 0.376 . ... ..... 0.374 0.375 0.002 0.375 ' .I.+2$i 

0.315 .O -315 0.376 . ,.. 0.375 2 . >?A _ .  
~ &'1..3 

0.001 0.605 . .--' vs 0.405 '0.406 0.405 0.405 . < A .  . . . .  ':-% 
0.504 0.504 . 0.504 0.504 0.001 '0.504 ::...'.:i 

0.503 0.503 . t : ~ ~ ~  t:z!i ,$:.!;.% 
. . 5  
3 . .  0.502 0.502 . 0.503 

0.503 0.503 0.502. 
0.001 0.619 . ' '  ': . .  2 0 ;619 

0.780 - , 0.002 0.779 ".:.s:<a 
. :,k '? ..A, 

0.618 0.619 0.619 * .  ... 

.:I. 000 ' .-Y%* .;;x 

.. ,.. .. 
-: . . ',.* . , ._ 0.778 . 0.780 0.780 

'1.000 0 -001 
"LI-..... 

0.999 1.000 :. , .'l.OOO 

set Number 2 

D.. in. h, in. b. in- 
B l u e  Box 
D., in. Do. in. 

0.186 0.185 0.184 
'0.185 0.185 0.185 
0.186 0.186 -187-3 0.186 0.186 0.186 

0.185 
0.185 

.187-1 0.105 
-187-2 0.184 .. - 

-203-1 0.207 ' .  0.207 0.206 0.207 0.207 

-250-1 
-250-2 
.250-3 

.300-1 

.300-2 
-300-3 
-335-1 
,375-1 
375-3 

- -375-2 

0.250 0.250 0.250 
0.251 0.252 0.252 
0.249 0.250 ' 0.249 

.1:- ,$ 

.0.001 0.250 . . .  
0.001 0.252 . . .  
0.001 0.250 ,. , ',. .. -. .__. 

0.249 0.249 
0.251 0.252 

0.250 0.250 

0.302 0.302 
0.302 0.302 

, .  0.302 0.301 0.001 0.302 ' _ -  : 
0.002 0.302 
0.002 0.302 

0.302 0.301 0.302 
0.303 0.301 0.303 

0.301 0.300 0.302 
0.340 0.339 0.339 0.339 0.338 0,002 0.339 

0.378 0.378 0.378 0.000 0.378 
0.377 0.001 0.376 

0.001 0.376 
0.376 0.376 

0.&96 0.496 0.002 0.496 
0.499 0.499 0.002 0.499 

0.378 0.378 
0.376 0.377 
0.376 0.376 0.376 0.375 0.376 

0.497 0.498 0.001 0.498 
0.496 0.495 0.497 
0.497 0.499 0.499 
0.697 0.498 0.498 

where: 
D .......... nozzle diameter aeasured on a different diameter, in. 

Tolerance I measure within 0.001 in. 
Tolerance = 0.004 in. 

D = maximum difference in any two measurements. in. 
R.... . average of D,, Dz, L, D,. and DO. 



hpirlger 
#I ' A. ice bath 

E. wter bath 
C. oil bath 

#Z .A. ice bath. 
..E. vater bath 
e. oil bath 

:3 - A. .ice bath 
. .,. , ' ..E. -::. ; water bath 

oil batb 
. '  t h  .. A. ' .. ice bath 

' -E. _ _  wter bath 
C. oil bath 

Is A. ice batb 

c. . oilbath 

. .  ... 
. .  
~. . .  

.. ' '  . ,- . . c.. 
. .  

. ' E. water bath 

. .  :. . 
_ , .  , 

. .  
I .. 

-.- . .  : , .  
? .  , , -  

. .  . .  
... ' 8  . _ '  . .~ , .  

. .  . .  

... . . .  35 ._ 35 0.00 , . .  .<. 

0.00 
i.18 112 

36 -.20 

n n 
111 , 

35 n . .; ..,' ~' M -.19 ...-. 
. .  111 0.00 . . . .  111 : 

.~., s "..-.I n ;,-:: ..._ 

35 : 3 4  0.20 . . .  . .  

. .  . .  

. . . .  

. .  . . . . . *  
I ...__ . . . .  ..... 

.. : 

3s 0.00 

. : . 111 ' .  ' . .  111". 0.00 

. .  
. . . . . .  

,.: . 
. . .  . .  71 ', .- . .  --.19 . . 

; -  
. _  . .  

... . .  
,.I.?.c I , ,  , . .  . - .  . n e . .  ...._. :.<,. ... n -  . . .  0.00 i . -- ._ 

::. 112 ., 
. .  1lZ 0.00 

36 -.20 ' 35. - 
n n 0.00 

' 112' . 113 . . -.17 

I 

. . . .  . .  
.. : 

. .  



. ..  C. 
D. 
1. 
A. 
8. 
C. 
D. 
1. 
A. 
B. 
C. 
D. 
1.. 
A. 
8. 
C. 
D. 
1. 

Wx A. 
B. 

. E. .. . 

B. 
C. 
D. 
1. 

Dater bath 
oil  bath 
oil bath 
oil bath 
oil bath 
uater bath 
oil bath 
oil bath 
oil bath 
oil bath 
uater bath 
oil bath 
oil bath 
oil bath 
oil bath 
Dater bath 
oil bath 
oil bath 
oil bath 
oil bath 
Eater bath 
vster bath 
Eater bath 
o i l  bath 
oil bath 
wter bath 
oil bath 
oil bath 
oil bath 
oil bath 

. .  .. _.. 

-_ . .. 
. .  



AMBIENT TEMPERATURE. F 'I .71 

Db2 i . :  . ~ilterbatb . 
B. 1 ,oilbath 
f. -oil batb 

: . . . . . .  D. , .?' oil bath 
. . .  ' .  1. :. . oilbatb 

3 I ,  B. ' -0ilbatb 
c. oil bath 
D. i .  oil bath 
1. .oilbath 

. -  
. .  . . ~  . . . . . . .  . . .  . _  . . . .  

.... 
.'pM A. , waterbath 

. .  
. . .  

. . . . .  
. .  . &ga T a p  al3-J 

. , Dbl .. A. : . .  mterbath 
0.' .; oil bath . ' 

C. oil bath 
D. oil bath 
1. , oil bath 

' B. oil bath 
C. oil bath 
0. oil bath 
1. oil batb 

Ubl A. WteT batb 

n 

' .  226 

n 

126 
: 101 

278 

126 
101 
226 
278 

n 
126 
187 
226 
278 

121 
108 
221 
179 

n 

T r n  el34 
A. 
8. 

w T a p  
oil batb 329 
n. hnace 455 

C. II. hnace 58s 
0. II. Purpace 845 
1. II. Furrmce 1150 

. .  . .  . . . .  
i .  . I ,  . .  -.15 , ~I . .  , 

-.Is ~ 

I !  

221 

.I n 0.00 
in 0.00 
lea - 0.00 ! 

-129 -.29 
-180 -.14 . ,  

280 -.21 , 
_' , 

I 

324 -.u 
4 9  -.a 
586 -.lo 
847 -.1s 
1152 -.l2 



PROBE THERMOCOUPLE 

I. Robe-# 
4'-1 A. oil bath 95 95 . -  0.00 

8. oil bath 26s 266 -.14 
C. ' oil bath 

. . . .  4'-2 . A. oil bath 
. .  . . .  8. oil bath 
. . . . . . .  . ' .  :e: : .oilbath 

oil bath. _ .  ' -9-1' 'A. 
' . 8. '. oil bath 

I ., .. .. c: . oil bath 
. 5'-2 A.. ' O i l  bath 

oil bath 
e. : oilbath 

. .  6'4 A.. . oil bath - , 8.. ' ' oil bath 
; c. ..: oil bath 

... 6*-2 ,.A. . oil bath 
.oil bath 
oil bath 

~. I. ~ 

r .... * .  

1:. .' 

#.::: . .  

1;. , ;.:;;, . .  : .  8. 

I.: :. 

. . .  .. rl  
. .  

. . .  - , _  . . . . . . . .  
- : A , .  ' . .  

. .  
I. . 

. .  . , .  . 
; .. 

. .  
.. ' , 8. 

C.. _, . . .b' . .  .' 8'4 A. oil bath . 
8. oil bath 
C. oil bath 

8'-2 A.- ail bath 
. '  -I ' oil bath 

. . . .  ' . c. , : .oil bath 
. ' ' 8'-3 A. .. oil bath 

8. oil bath 
C. oil bath 

8' 9- A. oil bath 
B. oil bath 
C. oil Bath 

9 9  r A. oil bath 
B. oil bath 
C. oil bath 

. .  

. -  

. .  .* 

. .  . . .  ... 
.. . . '  

, : . . .  

m 
95 
am 
m 
95 
266 
378 
% 
266 
3la 
96 
261 
378 
31 
266 
378 
97 
268 
379 
91 
266 
379 
90 
269 
379 
100 
2m 
380 
100 

380 
2m 

378 
96 
266 
378 

26s 
m 
96 
261 
379 
97 
261 

91 
. !&l 

379 
91 
261 
378 

.... 95 . .  
-. 

. .  

371 
. .  

-.. 

' 9 e  
_ .  . '  269 

, '  380 
98 
266 
380 
101 
269 
379 
99 

319 

. . .  I 

:. ' " 

am 

-.12 
-.18 
0.00 

.' ! -3 

0.14 
0.11 .' 

0.00 
-.I4 

.-.lo 
0.00 
0.l2 , 

.. ' 0.00 
0.14 
-.11 
0.00 ' 

0.14 
0.11 

. -.la 
-.14 

. -.11 
- 0.00 
0.14 
-.11 
-.18 
0.14 ' 
0.11 
0.18 
0.00 
0.11 

' . 0.00 ' 

. -  

. .  

. ,  -.la 

. .  

. .  
L 

,. ." 

. .  I . .  . .  . , .. 
. -  . .  

. .  



. .  . . . . . . .  . . . . . . . . . .  ...... ~. . : .._ 
. .  - <. . . . . . . .  .. 

' 3  

:;.:. ..... 
; &C. 

. . .  
.:.. d"', ' 

. .  , , :- a. A , ,  
.I, .. ..,> ;.-,. ' ..,. :,i ., ,.! , , 

. .  
. , '. . _  

METER'BOX 
>:. < _ .  

.. 

TEMPERATURE SENSOR CALIBRATION DATA FORM 

. .  . .  

TOLERANCE: +/- 5.4 P 
. .  

. ~ .  . . . .  , - .  . _  - *  

m m  
l!WA A. ice bath 

8. Mter bath 
C. oil bath 
D. oil bath 

12648 A. ice bath 
8. uater bath 
C. oil bath 
D. oil bath 

' lwuL A. ice bath 
8. mter bath 
C. oil bath 
D. oil bath 

l34BB A. ice bath 
8. Mter bath 
C. oil  bath 
D. oil bath 

1hOlA A. ice bath 
8. Mater bath 
C. oil bath 
D. oil bath 

16018 A. ice bath 
8. mter bath 
C. oil bath 
n. oil bath 

1%56 A. ice bath 
8. mter bath 
C. oil bath 
D. oil bath 

19658 4. ice bath 
8. Mter bath 
C. oil bath 
D. oil bath 
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C. 
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, .  #3 A. 

e. 
0. 

. ' 1. 
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8. 
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D. 
1. 

6 A. n. 
c. ' 
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n A. n. 
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C. 
D. 
1. 

#l A- 

C. 
D. 
1. 

n. 

. # A. 

C. 
D. 

. n. 

1. 

uater bath 
oil bath 
oil  bath 
oil bath 
oil bath 
wter bath 
oil bath 
oil batb 
oil bath 
oil bath 
vaterbath ' 

oil  bath ' 

oil bath 
oil bath 
oil bath 
wter batb 
oil bath 
oil bath 
oil bath 
oil bath 
wter bath 
oil bath 
oil bath 
oil bath 
oil bath 
wter batb 
oil bath 
oil bath 
oil bath 
oil bath 
mater bath 
oil bath 
oil  bath 
oil bath 
oil bath 
wter bath 
oil bath 
oil bath 
oil bath 
oil bath 

n 
l25 
186 
223 
277 

115 
186 
186 
223 

la 
187 
223 
277 

126 
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ne 
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n 

n 

n 

n 

n 
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Further to our telepholu conversation on January~lS. 1979 ReeM An901 Grad. 
9OOAP is tasted with 8 Q128 DOP Penetrometer manufactured by the A i Z  l b C h O 1 -  
Association to measure WP. This is a more sophisticated un i t  than that 
l i s t e d  in the  Federal Register, Par t  11. Thursday, August18, 1977. Emfiron- 
mental Protection' agency, Standards of Performance for New stationary Sources- ' 

Grade 9OOAP w i l l  meet the EPA DOP requirements of 0.OSf percent pWetrSaOn 
on a 0.3 micron dioctyl  phthalate smoke particles as l i s t ed  on page 41778 . 

of the Federal Register. Vol.  42. No. 160. Thursday. August 18. 1977 undU 3. 
Reagent. 3.1.1 Fi l ters .  

I hope this w i l l  s a t i s f y  your inquiry. If we can k of any furthe aorvi-. 
pleas. contact US at  your c o n v e n i w .  

' 

" 
I . .  

Vary M y  yours# 

'vice President 
Business nanager. Paper Division. N- A* 



_. .. . 

,".- . 

I -. 

_.. 

'k ' .  

. .  

c. :I; 

CERTIFICATE 

, .? ., 

Mefier MentiRcaUon number of test weights used: 

Model end d number of balances serviced: 

Box 71, Hightstown. NJ 08520 
(W - 



GCA CoRpOwnoN 
Precision SckntiRc Group 

February 2, 1984 

. .  . i-.-Li. .. . ": . ....- 
: ~. 

r n v i r o ~ t a l  Testing 
1700 University Oarmercial Place 
Charlotte, N.C. 28213 

' . Attn: M. Paul JenkinS 

subj: Certification W e t  %t Meter 

~n lieu of any printed d f i c a t i c m  fxun cur -, we offer as foollaws 
our statemat on the referenced subject. 

Wet l ks t  Meter catalcg nmber 63123, has teen 
tested at our plant facilities using a Meter hwer 
Bottle NES registration No. 4897. 
f c u r d t o ~ n n t o o u r ~  e3 specificatiom 
of plus or minus 1/2% error in flcw rate and OM- 
f o m  to specifications of ASIM D-1071." 

The Meter was 

-Y# 

. ... 
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. 
j r  MANUFACTURERS CERTIFICATE OF CALIBRATION 

. .  

This is to certify that the instrument listed below has been tested in our temperature calibration laboratory 
in accordance with the latest procedures in the finest constant temperature equipment available. against . 
National Bureau 01 Standards certified master standards. 

Fisher S c i e n t i f i c  Company Certified for: 

Thennometer P15-041D -1/Z0loC in 0.2O Div Total Immersfon 
. .  Description: 

811 007 Dote Certified: January 30, 1981 Instrument kriol No. 

Reading d This Instrument 

+o. 02c 
20.00c 

40.00C 

59.96C 

79.98C 

100. ozc 
119.92c ., 

139.98C 

160. OOC 

180. ooc 
199.86C 

. ,  
: -  . .  . .  .. . . .  

,-.:. ., 1: 
.- >.,.-? 

. .  
. . .. 

, .-: WALTER H. KESSLER '~OMPANY, INC. 

.L~ 

Reading d N.B.S. Standard 
( TIUS Tenprature ) 

0.ooc 

20.00c 

40.00C 

60.00C 

8O.OOC 

1oo.ooc 
12o.ooc . 
140.00C 

160.00C 

18O.OOC 

2oo.ooc 

~ 

'We ta'bulated readings apply provided the ice-point reading taken alter exposure lor noi 
. If the ice-point reading is days to a temperature of a k a  25' C (77' F) is 

higher (or lower) than stated. all other readings will be higher (or lower) by the same amount. 
+o. 02c 

ss than 3 
ind t o b e  

Serial &Test n u m b e n  of National Bureau of Standards certified instruments referenced in certification 
01 the thermometer listed above: 

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

NBS T e s t  No 17624Or219883,1762~O,219883,219606 
~~ ~~ 

WALTER U. KESSLER COMPANY. INC 
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Reference: NATIONAL BUREAU OF STANDARDS TEST NO(s): 3 6 3 2 0  .. - . 
i I 

I 
I 

. 
DATE: 12-10-85 

I 

CERTIFICATE OF CALIBRATION 

- 
CUSTOMER: ENVIROMMEhITAL TESTING INCCustomer Purchase Order: 2861PO . 

1 7 0 0  U N I V  COMMERICAL PL OMEGA Work Order No: SO 5 1 1 2 6 8 7 6 0  

' CHARLOTTE N'C 2 8 2 1 3  MODEL: "-2 

SERIAL NO: 1 4 4 0 3  

OMEGA ENGINEERING c e r t i f i e s  t h a t  ' the above instrumentation has been 
ca l ibrated  and t e s t e d  t o  meet or exceed t h e  published spec i f i ca -  
t ions.  Thi s  c a l i b r a t i o n  and t e s t i n g  was performed using 
instrumentation and standards t h a t  are traceable  t o  t h e  U.S. 
National Bureau of  Standards. 

CAL-3 

I 
I I 

. 



I CORNING 

I 
I 
I 
I 

November 18, 1986 

Science Products 
Corning Glass Works 
Corning. New Ywk 14831 USA 
Tel 607-B74-9000 

*#T(MML.m.qsacsrconlu* 

Mr. Paul Jenkins 
Environmental Testing InC. 
1700 University Commercial Place 
Charlotte, NC 28213 

_ . _  

I 

Dear Mr. Jenkins: 

Confirming our telephone conversation, our volumetric apparatus 
is calibrated in conformance with ASTM Standard E 542. 

I 

bi 
I 

I Very truly yours, 

/gazm*AV 
Allen R. Fuller 
Product Engineering Supervisor 

I 
I 
I 

11 '!I 
*' I '- 
L- 

'P 
I 

. *  

blOOl2 
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December 11, 1986 

Mr. Paul R. Jenkins 
Environmental Testing, Inc. 
1700 University Camercial Place 
Charlotte, North Carolina 28213 

REF: Calibration of volumetric glassware 
I+. P. Jenkins letter 12-5-86 

Dear Mr. Jenkins, 

laboratory glassware, are designed to meet applicable cal ibrat ion requirements 
of ASRI Standard E 542. 

Accuracy of balances, weights and thermometers employed for  cal ibrat ion of 
volumetric standards is traceable to National Bureau of Standards. 

Volumetric standards, u t i l i zed  by Kimble for cal ibrat ion of c l a s s  A and B (1 

Sincerely, 

Lew b r a n  
Standards Dept. 

Cuality Control 

cc: hr. N. DeBello - H.O. 
Mr, E. P a s o r a s  - Q.A. 

:. 

. .  .. . :.. .. ,. -.DSC-.--?-,.  :r.-c.. .-.ĉ.::zs) 




