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II. INTRODUCTION

Source emission tests are being performed on a series of electric
furnace instaT]ations, known as reactive metals or ferroalloys, for the
Office of Air Programs, Environmental Protection Agency. This report covers
the tests performed at the Union Carbide Corporation Plant, Ashtabula,

- Ohio during the weeks:of February 14-25, 1972. The tests at thése facil-
ities include grain loading measurements and carbon monoxide determina-~

tions.

Emissions for this particular plant were determined for a 50 percent
ferro silicon furnace (#20) and a calcium carbide furnace (#13). These
units have similar collection and abatement equipment with gases being
taken directly from the furnace cover intd high pressure drop scrubbers
. (#20 , Chemico Ventyri; #13, Buffalo Forge). In addition, each furnace is
equipped with a fugitive fume hood located over the furnace, to which is
connected several ducts which carry the gases directly to the atmosphere.
A separate hood and duct system carried tapping fumes directly to the

atmosphere.

In each ihsta]]ation the scrubber exhaust was provided with one port
for sampling. The fugitive fume hood ducts had four ports spaced for
equal area sampling.. The tapping exhaust had one port. The circular
scrubber exhaust is 14 inches in diameter. The ducts venting the fugitive

fume hood varies in size, but are all approximately 4 feet x 4 feet. The



tapping exhausts are 52 inch diameter circular ducts. Sample point
locations for both furnaces are shown in Figure 1. Further detailed
diagrams and descriptions are included in Sections IV and V (Process .

Description and Location of Sampling Points).

Three samples were taken at each sampling location. Since no
scrubber inlet sampling points were accessible or satisfactory, water
samples were taken from the scrubber discharages for -solids analysis, to

determine collection efficiency.

During these surveys particu]até matter was sampled using a stanaard
EPA train as described in Appendix E-1. Combustion gases were measured
using an Orsat analyzer. Carbon monoxide was determined by using a
continuously indicating infrared analyzer. The overall survey for the two
furnaces included 36 particulate emission runs, 5 Orsat measurements, 7
scrubber water samp1és, and continuous carbon monoxide measurements at

4 locations for a total period of 4-1/2 hours.
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I1I. SUMMARY OF RESULTS
(Part I - Furnace No. 20)

Shown below, in Table 1, are the results and averages for testing
emissions from Furnace 20, along with corresponding collection efficiency,

using the complete EPA sample train.

TABLE 1

Overall Summary of Emissions and Collection Efficiency

Filterable Total Average

, Particulate Particulate Total.  Percent
Date Run No. Location 1bs/hr 1bs/hr 1bs/hr. Efficiency
2/15/72  One Hood - * 86.1 * 95,7
2/16/72  Two Hood 569.2 602.5
2/16/72 Three Hood 457.7 516.5 429.4 None
2/16/72  Four Hood 136.1 169.1
2/17/72 One  Scrubber — 86.1
2/17/72  Two Scrubber —_— 11.2 35.2 88.
2/17/72 Three Scrubber E— 8.29
2/17/72  One Tapping 100.9 105.2
2/17/72  Two Tapping 55.2 76.6 90.8**'.r None
2/18/72  Three Tapping 89.6 90.7
2/17/72 One ' Scrubber Water  — 278.4

) 248.3 —_—

2/17/72  Two Scrubber Water —_— 218.

* Two of three ducts sampled, NOT USED in percent efficiency.
** Tapping normally occurs only for about 15 minutes during each 75-90
minute cycle. -



Some rather wide variations in results were experienced. This is felt

to have been the result of several factors, including process operation.

" The relatively poor overall performance of the scrubbers is influenced
by two factors. Kerosine is injected in the gas stream prior to the blower
and was thus measured as an emission. The primary reason, however, is the
loss of fumes directly to the atmosphere. The scrubber is 88% efficient on
those fumes that are routed to it, but only 39% of the total furnéce fumes/

hour are routed to the control system, thus the overall efficiency is only 34%.

The relatively poor efficiency of the scrubbers includes an emission
of kerosine that is injectéd into the gas stream prior to the blower. Due
to the loss of fumes directly to.the atmosphere, from the hood ducts, the
overall efficiency of the furnace fume collection (excluding tapping) was

only 34.8 percent.

Particulate emission summaries for Furnace 20 are shown in Tables 2
through 4 on the following pages. Table 5 shows the results for total par-
ticulate in the scrubber water effluent. Flue gas conditions are included,
and percent particulate matter in the impinger train has been calculated

where possible.

Flue gas cOnd1t1on§'appeared stable in the scrubber exhaust, but varied
widely at other locations. Carbon monoxide levels in the south hood duct were
rather variable. The general range was 50-75 ppm, with peaks to 130 ppm.

Fume captufe of the hood was estimated to be greater than 95 éercent but the
- tapping exhaust was only about 75 percent. The reliability of results was

considered to be only fair.



Furnace 20 SUMMARY OF RESULTS North Duct From Fugitive Fume Hood

TABLE 2

* 70°F, 29.92" Hg

Run Number NHE-1 | NHE-2 I NHE-3  INHE-4

bate 2-15-72 | 2-16-72 | 2-16-72 | 2-16-72

Stack Flow Rate - SCM * dry 150003 |s1327 |a7977 |s4208

% Water Vapor - % Vol. 78 23 1.12 99

% COp - Vol % dry .20 .20 20 20 ;

% 0y - Vol % dry 20.60 |20.60 |20.60 |20.60

" — iy .

% Excess air @ sampling point 4409 4409 4409 4409

SO2 Emissions - ppm dry NA

Nbx Emissions - ppm dry NA

Particulates

Probe, Cyclone, & Filter Catch

%

gr/SCF* dry _ .0948 | .4231 |.0543 |.0776

gr/CF @ Stack Conditions 0831 3584 0438 0699

Lbs./hr. 40.6  }1186.1 122.3  136.0

Particulate from impinger train

(% of total) 18.1 6.1 52.9 30,0
‘ Total Catch

gr /SCF * dry .1032 .4507 1154 |.1108

gr /CF @ Stack Conditions 0905 | 3818 | .0031 | .0908

Lbs. /hr. 44.2 1198.3 i47.4 !51.5




Furnace 20 SUMMARY OF RESULTS Center Duct From Fugitive Fume Hood

TABLE 2 (con't)

R Numb

un Number CHE-2 CHE-3 CHE-4
Dat

ate 2-16-72] 2-16-72) 2-16-72
Stack Flow Rate - SCFM * dry 54566 52086 55521
% Water Vapor - % Vol. 94 1.73 2.12
% CO, - Vol % dry 20 .20 .20

%k 0y - Vol % dry 20.60 | 20.60 | 20.60
% Excess air @ sampling point 4409 4409 4409
SO2 Emissions - ppm dry '
NO, Emissions - ppm dry
Particulates

Probe, Cyclone, & Filter Catch

gr/SCF ry .3373 . 3583 .0774
gr/CF @ Stack Conditions 3022 3077 0695
Lbs./hr. | 157.7 1159.9 | 36.8
Particulate from impinger train

(% of total) 4.3 15.1 28.1
Total Catch

gr /SCF * dry _3E0% L4223 1076
gr /CF (@ Stack Conditions 2189 1696 0966

' !
1bs. /hr. l 164.9 188.5. R1.2

* 70°F, 29.92" Hg




Furnace 20 SUMMARY OF RESULTS South Hood From Fugitive Fume Hood

TABLE 2 (con't)

* 70°F, 29.92" Hg

10

Run Numb 4
un umbper SHE'] SHE'Z SHE_3 SHE_
Dat

are 2-15-72| 2-16-721 2-16-721 2-16-72
Stack Flow Rate - SCFM * dry 48160 46570 43443 45208
% Water Vapor - % Vol, 72 75 1.29 1 57'
% €Oy - Vol % dry 20 20 20 20

% 0y - Vol % dry 20.60 | 20.60 | 20.60 | 20.60
% Excess air @ sampling point | pp09 | 2400 | 4409 | 4409
802 Emissions - ppm dry NA
NOx Emissions - ppm dry NA

Particulates

Probe, Cyclone, & Filter Catch

ISCF*  d
gr/ Ty 1102 | .5648 | .7309 |.1633
gr/CF @ Stack Conditions 0081 4724 5760 1412
1bs. /hr. 3.3
s./hr 45.5 1 225.4 1275.5 163.3

Particulate from impinger train

(% of total) 11.6 5.8 1.8 4.7
Total Catch |

gr /SCF * dry 1247 1,5996 | ,7837 !,1713
gr /CF @ Stack Conditions 1110 5015 5867 1481
1bs. /hr. 51.5  1239.3 |280.6 .66.4




TABLE 3

Furnace 20 SUMMARY OF RESULTS Tapping Exhaust

Run Number
_ ATE-1 | ATE-2 | ATE-3
Dat '

ate 2-17-72 1 2-17-72 | 2-18-72
Stack Flow Rate - SOM ™ vy 131700 | 31216 | 30137
% Water Vapor - % Vol. 73 2,72 2.83
% CO, - Vol % dry .02 02 .02
’0 had l °0
% 0 - Vol % dry 20.50 | 20.50 | 20.50
7° E Iy o y 1-. 2

reess alr @ sampling poin® 3195|3195 | 3198

SO2 Emissions - ppm dry NA —_— _—
‘N'ox Emissions - ppm dry .NA - —_—
Particulates
Probe, Cyclone, & Filter Catch

ore
gr/SCF ry .3715 . 2062 . 3467
gr/CF @ Stack Conditions 3161 1693 2806
1bs. /hr. 100.9 185,21 89.6
Particulate from impinger train
(% of total) 4,1 28,0 1.3
Total Catch |
gr /SCF * dry 3872 2865 .3812
gr /CF @ Stack Conditions B
— | _ ,329% .2353 L2842 !

bs./hr. 105.2- 176.6 90.7

* 70°F, 29.92" Hg
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TABLE 4

" Furnace 20 SUMMARY OF RESULTS Scrubber Exhaust

Run Number
ASE-1 ASF-2 ASE-3

Date
2-17-721 2-17-72} 2-17-72

Stack Flow Rate - SCFM * d
ack Flow Rate i 11,736 | 11,383 | 11,383

% Water Vapor - % Vol.

0 2.5] 2.55
% C02 - Vol % dry 1.5 1.5 1.5
% 0y - Vol % dry 6.0 6.0 6.0
% Excess air @ sampling point o5 25 25
SO2 Emissions - ppm dry NA
NO Emissions - ppm dry NA

Particulates

Probe, Cyclone, & Filter Catch

Br/scr dry 0.667 | 0.088" | 0.062"

gr/CF @ Stack Conditions

0.618 | 0.079" | 0.058"
lbs./hr.

67.00 | s.58"* | 6.05"" |

Total Catch

gr /SCF * dry

0.856 0.115 0.085 §

gr /CF Q@ Stack Conditiqns 0.913 0.119 0.088

lbs. /hr.

86.1 11.2 8.25

*70°F, 29.92" Hg
¥*¥Filter After Silica Gel Impinger

12



-~ TABLE 5

Solids In Scrubber Water Effluent

Furnace No. 20

13

_ 1bs solids Water 1bs solids | Furnace
Location Date Time gallon Flow, GPM hour Total
North Scrubber | 2-17-72 | 1400-1420 | 1.636 x 1073 422 41.4 278.4%
South Scrubber | 2-17-72 | 1400-1420{ 1.308 x 10'2 302 237.0
North Scrubber | 2-17-72 | 1545-1630| 4.557 x 10'3 422 115.4 218.2%
South Scrubber | 2-17-72 .| 1545-1630| 5.676 x 10'3 302 102.8
*#See Discussion:
Furnace No. 13

1bs solids Water 1bs solids
Location Date Time gallon Flow, GPM | —hour
Scrubber 2-23-72 | 0900-0950 | 2.632 x 10'2 450 710.6
Scrubber 2-24-72 | 1015-1105| 3.003 x 10'2 450 810.8
Scrubber 2-24-72 | 1525-1615| 2.023 x ]0'2 450 546.2




SUMMARY OF RESULTS
(Part 2 - Furnace No. 13)

Shown below, in Table 6, are the results and averages of testing
emissions from Furnace 13, along with corresponding collection efficiency,'

using the complete EPA sample train.

TABLE 6

Overall Summary of Emissions and Collection Efficiency

Filterable Total Average
Particulate Particulate Total - Percent
Date Run No. Location 1bs/hr 1bs/hr lbs/hr. Efficiency
2/22/72 One Hood * 65.4 69.0
2/23/72 Two Hood 46.5 57.9 63.2 None
2/23/72 Three  Hood 49.9 68.5 |
2/23/72 One Scrubber — 0.577
2/24/72 Two Scéubber —_— 0.423 0.488 99.9
2/24/72 Three  Scrubber —_— 0.464
2/23/72 One Tapping 52.4 53.6
2/24/72 Two Tapping 47.2 50.2 49, 7** ~ None
2/24/72 Three  Tapping 44 .4 - 45.2
2/24/72 One Scrubber Water —_— 710.6
2/24/72 Two Scrubber Water ~ —— 810.8  }689.2 —
2/24/72 Three Scrubber Water — 546.2

* Three of four ducts sampled, NOT USED in averages.
** Tapping continuously.

14



Fairly wide variations were noted in some of the results but this
was expected due to the configuration of ducts and sample locations. The
efficiency of the scrubber was excellent, but this result was not masked
by kerosine, as with tests on Furnace 20. The overall furnace fume

collection (excluding tapping exhaust) was 91.5 percent.

Particulate emission summariés for Furnace No. 13 are shown in tables
on the following pages. Flue gas conditions are included, and percent
particulate matter in the impinger train has been calculated where

possible. Table 5 Shows the results for total particulate in the scrubber

watér effluent.

Flue gas conditions were stable in the scrubber exhaust, but were
very erratic and unstable at other locations. Carbon monoxide levels, in
thé hood duct measured, were extremely variable across the area of the
traverse. They rangéd from 50 ppm, to greater than 500 ppm. The tapping
exhaust was more stable and was generally in the range of 35 ppm, with
occasional peaks to 150 ppm. Fume capture was greater than 95 percent for

the entire system.

15



TABLE 7

Furnace 13 SUMMARY OF RESULTS Fugitive Fume Hood Ducts -(Northeast, Northwest)

‘Run Number NEH-1 | New2 | NEH-3 | wwbel | w2 | e
Date 2-22-72| 2-23-72| 2-23-72| 2-22-72| 2-23-72| 2-23-72
Stack Flow Rate - SCFM * dry 11483 | 11990 | 13363 | 63573 | 61544 | 61761
% Water Vapor -~ % Vol. 31 52 1.06 37 19 .62

% €Oy - Vol % dry 1.00 | 1.00 |71.00 {31.00 |1.00 [71.00
% 0y - Vol % dry 20.70 | 20.70 | 20.70 | 20.70 | 20.70 | 20.70°
‘70 EX " . 1.» » ‘

cess alr © sampline pon® | 16107 | 16107 | 16197 | 16197 | 16197 | 16197

SO2 Emissions - ppm dry NA '

NOx Emissions - ppm dry NA

Particulates

Probe, Cyclone, & Filter Catch

SCF* d .
gr/SCF* dry ,1609 | .0792 | .0791 | .0374 | 0.0180 | .0205
Conditi

gr/CF @ Stack Conditions 1456 | 0758 | .0722 | .0343 |0.0170 | .0190
Lbs./hr. 5.8} 8.1 9.1 204 |95  110.8
Particulate from impinger train : -

| (% of total) 2.1 8.1 7.7 9,4 1.2 12.8
Total Catch
gr /SCF * dry 1644 | 0862 | .0857 ! 0413 | .0194 | ,0235
gr /CF @ Stack Conditions 1487 | 0825 | ,0783 ! ,0378 |,0183 " | .0219
1bs. /hr. 16.2 8.9 9.8 ; 22.5 18.2 | 12.5

* 70°F, 29.92" Hg
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TABLE 7 (con't)

Furnace 13 SUMMARY OF RESULTS Fugitive Fume Hood Ducts (Southeast, Southwest)

R Numb

un Number SEH-2 | SEH-3 SWH-1 { SWH-2 | SWH-3
Date 2-23-72 | 2-23-72 | 2-22-72 2-23-72| 2-23-72
Stack Flow Rate - SCFM * dry 33383 | 31652 | 67973 | 64308 | 60239
% Water Vapor - % Vol, 59 53 14 06 73

k COp - Vol % dry 1.00 |1.00 1.00 | 1.00 | 1.00
% 0y - Vol % dry 20,70 120,70 | 20.70 | 20.70 | 20.70
k Bxcess air @ sampling pofnt  |1e197  |16197 | 16197 | 16197 | 16197
SOZ.Emissions - ppm dry NA )
NOX Emissions - ppm dry NA
Particulates
Probe, Cyclone, & Filter Catch

gr/SCF* dry .0460 | .0366 .0502 | .0285 | .0390
gr/CF @ Stack Conditions 0457 0357 0508 0295 .0389
Lbs. /hr. 13.2 9.9 | 29.2 15.7 | 20.1
Particglate from impinger train

(% of total) 9.8 4.4 3.5 35.1 43.7
Total Catch |

gr /SCF * dry .0510 ! .0383 .0520 | .0439 | .0693
gr /CF @ Stack Conditions .0506 .0373 .0526 § .0454 .0692
lbs. /hr. 4.6 }10.4 30.3 | 24.2 | 35.8

% 70°F, 29.92" Hg
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TABLE 8

Furnace 13 SUMMARY OF RESULTS Tapping Exhaust

Run Number

BTE-1 BTE-2 | BTE-3

Date 2-23-72 2-24-72| 2-24-72

Stack Flow Rate - SCFM * dry 29613 29011 | 27590

% Water Vapor - % Vol.

.38 1.12 3.75

9 o - l. OO
% COp - Vol % dry 1.00 1.00 1.00

%k 0y - Vol % dry 20.80 | 20.80 | 20.80

% Excess air @ sampling point

1733333 1733333! 1733333

S0, Emissions - ppm dry NA

NOY Emissions - ppm dry

NA

Particulates

Probe, Cyclone, & Filter Catch

gr/SCF* dry

. 2066 . 1897 .1877

gr/CF @ Stack Conditionms .1858 .1660 .1539

Ibs./hr. 52.4 | 47.2 | 44.4

Particulate from impinger train

(% of total) 2,2 .0 1.9

Iotal Catch

gr /SCF * dry 2113 | ,2018 ! ,1914

gr /CF @ Stack Conditions .1900 1766 .1569

1bs. /hr.

53.6- 50.2 45.2

* 70°F, 29.92" Hg
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TABLE 9

Furnace 13 SUMMARY OF RESULTS Scrubber Exhaust

R Numb

un Number BSE-1 RCF_2 BSE -3
Dat

ate 2-23-72) 2-24-72] 2-24-72
Stack Flow Rate - SCFM * dry 1585 1585 1585
% Water Vapor - % Vol. 1.83 1,28 0.98
% COy - Vol % dry 1.5 ].5 1.5
Z 0, - Vol % dry 6.0 6.0 6.0
% Excess air @ sampling point - 12.5 12.5 12.5
S0, Emissions - ppm dry
NOX Emissions - ppm dry
Particulates
Probe, Cyclone, & Filter Catch

7 %
gr/SCF* dry _ 0,040 | 0,020 10,031
gr/CF @ Stack Conditions 0.037 0.019 0.029
1bs./hr. 0.533 | 0.266_ | 0.413

| Total Catch

gr /SCF * dry 0.0425 : 0.0311 ! 0,0342
gr /CF @ Stack Conditions 0.0449 0.0328 0.0361
lbs./hr. 0.577 0.423 0.464

* 70°F, 29.92" Hg
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IV. PROCESS DESCRIPTIQON
Ferroalloys and calcium carbide are produced in submerged arc electric
furnaces. The facilities under consideration in this report are semi-closed
furnaces, with covers, hooding and scrubber cleaning systems to reduce the
emission of fumes and dust following collection. Figures 2 and 3 are pro-

cess flow diagrams indicating the actual furnaces under test in this survey.

The electric arc is employed as a concentrated source of heat. Ap-
propriate ores are added to the surface of the furnace through mechanized
equipment and chutes. Additional carbon in the form of coke, wood ch{bs,
etc., is an integral part of the furnace mixes, along with specialized
fluxes, etc. The mix for Furnace 20 is gravity fed from chutes to the
semi-covered furnace through an annular space around the electrodes. There

is no mechanical stoking for this furnace design.

The very high temperatures produced initiate a reaction in the bottom
of the fufnaces and form a layer of metal which is tapped at appropriate
times. As the ores and carbonaceous materials gradually settle to the
bottom of the furnace, the heat, in conjunction with a lack of oxygen,
react with the oxide ores in order to remove oxygen and thus produce the
elemental metal. The units under examination in this survey were semi-
closed units where the gases containing carbon monoxide were recovered and
paséed through high energy water scrubbing systems. However, some gas

escaped and burned around each of the electrodes.

20
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Furnace 20 is designed for a nominal 40 to 50 megawatt load, and
produces hard cast 50 percent ferro silicon metal using Soderburg type
electrodes. Gases and fumes from normal operation are passed through two
Chemico Venturi scrubbers at pressure drops of 70-80 inches of water.
Fumes missed by this collection system are picked up by a secondary hood,

and passed directly to the atmosphere.

Tapping fumes are collected by a separate hood and exhausted to the
atmosphere. Thé furnace is tapped for about 15 minutes per cycle of 1 hour-
15 minutes to 1 hour-30 minutes. Molten metal and slag pour into ladles,
and the fumes produced in this operation are drawn off by the separéfe
tapping exhaust system. The slag is removed from the ladle and disposed
of by various means. Molten product is poured into molds, after which it

is broken into usable sizes.

Furnace 13 is 5 unit of some 24 megawatt capacity and produces 80-85%
grade calcium carbide using prebaked electrodes. The fume collection
system is similar to that on Furnace 20 except that the scrubber system
is a pair of parallel Buffalo Forge scrubbers, with only one on line, and
one as spare. The tapping operation is continuous and the hood over this
area directs all fumes directly to the atmosphere. The molten product pours
directly into molds, is cooled, and dumped from the molds in an automatic

operation.
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V. LOCATION OF SAMPLING POINTS

Sample ports were selected during a presurvey inspection trip, and
approved by the EPA Project Officer. As described below, most locations
were chosen not by normal criteria, but rather because they were the only

possible or usable locations.

Furnace 20

Furnace 20 emission streams included one scrubber exhaust sample
location with a single port, three hood duct sample points having four
ports each, one tapping exhaust duct with a single port, and two water
collection points in the scrubber sump area. The scrubber port was in
the middle of a long straight run of pipe. Due to the high pressure and
high carbon monoxide content in this stack, a sealed port/probe assembly

was constructed. Only one point was sampled.

The three hood ducts were each provided with four ports, spaced
for equal area sampling, with six equal area points sampled per port.
A total of 24 equal areas were sampled per duct. These locations were
the only possible points available, but were located only 1 or 2 equiv-'
alent diameters downstream from the hood inlets. There was a long
straight run after the sample points although axial flow fans were only

about ten feet above the test location.

The tapping exhaust stack had one sample port, and twelve equal

area points were sampled. This Tocation was in a short straight section

24




between two approximately 30° bends. Only the scrubber exhaust location
met the normal EPA criteria for sample point location. Water samples were
taken before and after the weir in the scrubber sump area. Figures 4 and 5

show dimensions and details for these locations.

Furnace 13

Furnace 13 emission flows included one scrubber exhaust sample
port, which was essentially identical in location to its counterpart on
Furnace 20. There were four hood duct sample locations each having four
ports, one tapping exhaust location with a single port, and one water
collection location in the scrubbér sump area. Each of the hood duéf
ports was sampled at six equal area points for a total of 24 equal areas
sampled per duct. Ports were placed in the only usable locations, which
were less than one equivalent diameter from an upstream expansion and/or
bénd and only one or two diameters from downstream bends and fans. The
tapping exhaust samb]e port was located in a straight section between two
approximately 30° bends, both within two stack diameters of the test port.
Water samples were taken after the weir in the sump area. ngures 6 and 7

show the physical conditions at these locations.
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VI. PROCESS OPERATION

A11 sampling was carried out while the processes were believed to
be running normé]]y. There were periods with furnace "blows" or minof

process load variations but these are normal conditions and are rapidly

corrected.

Appendix C tabulates the available operating data. There were some
fluctuations in the furnace loads during testing, but these were considered
to be within normal operating conditions. Tapping was conductéd as often
as necessary, depending upon the total power input to Furnace 20; and

continuously for Furnace 13.
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VII. SAMPLING PROCEDURES

Test methods were in accordance with standard methods as published

in the Federal Register, Volume 36, Number 159, Part II, August 17, 1971.

See Appendix E for pertinent sections of this publication.

Deviations from the above methods were as follows.

1. With the exception of the ASE and BSE locations, sample port
locations did not meet location criteria.
(Reason: Used only available locations.)

2. At the ASE location, sample times were 30 minutes or less at a
single point, with no pitot or temperature traverse. For samples
ASE-2 & 3, the filter was placed after the silica gel impinger.
(Reason: The location and equipment available necessitated the
above actions.)

3. Sampling time at the tapping exhausts (ATE & BTE) was approximately
' 15 minutes.
(Reason: Covered tapping period of one furnace cycle, fumes not
being emitted during remainder of cycle.)
4, Sampling time was reduced to less than 2 hours on all fugitive
fume hood samples except NHE-1, CHE-1 and SHE-1.

(Reason:  Necessary to conform to furnace schedule and available
sampling time.)

Carbon monoxide was sampled directly into an MSA Lira Model 200* infra-

red analyzer and results were recorded continuously on a strip chart recorder.

It was impossible to obtain samples of gases and fumes prior to the
scrubbers. Composite samples of water effluent were therefore obtained

from each scrubber, along with inlet water to the system.

*gention of a specific company or product does not constitute endorsement
y EPA. '
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VITII. DISCUSSION
(Part I - Furnace No. 20)

A. RESULTS
Collection Efficiency (#20)

If collection efficiency is based upon total emissions from the
furnace (except tapping fumes), the collection efficiency for this unit
is computed to be approximately 35%. The results used to compute this

figure varied widely from point to point, and from sample to sample.

Scrubber efficiency, based only on the scrubber water effluent
solids and the scrubber exhaust samples, is considerably higher, averaging
88%. The true efficiency is probably higher due to two factors. One of
three exhaust samples is significantly higher than the others and raises
the average emission from 9.8 1bs/hr to 35.2 1bs/hr. Probably the most
significant factor is that kerosine is introduced into the gas stream as
part of the normal process, and is therefore captured by the sample train

and measured as a particulate emission.

It is conceivable that the blank collected for No. 20 furnace s;rubber
is in error. It is unusually high, and the blank from No. 13 furnace
scrubber is considerably lower. If the blank from No. 13 furnace is'used,
the solids removal average becomes 493 1bs/hour, which raises the average

scrubber efficiency to 93 percent.
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Emissions (#20)

Emissions from the overall process were high due to poor capture of
fumes by the primary cover as shown in Figure 2. This left large amounts
of fumes to be collected by the hood, which exhausted directly to the
atmosphere. The overall fume capture for the furnace, except the tapping

fumes, appeared to be greater than 95 percent at all times.

Sample results of emissions from the scrubber are believed to be
high because of the kerosine injection. The first sample, ASE-1, was
immediately clogging, therefore the regular glass fiber filter was moved
for future scrubber samples. Instead of being placed prior to the imbinger
train it was placed after the silica gel impinger. This is probably the

reason for the large drop in particulate results after the initial sample.

Particulate Versus Total Catch (#20)

No inlet gas samples were taken so that the percent condensibles
‘could be determined at the scrubber location. Three tapping exhaust
sahp]es averaged 11% and ranged from approximately 1% to 28% condensibles.
Percent condensibles in the e1even hood samples ranged from 2% to 53%
~and averaged 15%. Because of the configuration of the sampling train the
scrubber exhaust fractions could not be measured separately. An'oi1y
fesidue in the samples of the fugitive fume escaping from around the
electrodes may explain part of the variation encountered. This material
has not been noticed in any previous sampling of open furnace emissions.
It is postulated that some sort of desfructive distillation from incomplete
combustion may be taking place as mix is placed around the electrode open-

ing.
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Flue Gas Conditions (#20)

Flue gas measurements were variable on the hood and tapping exhausts,

but not extremely so.

Gaseous Emissions (#20)

As has been noted in the past, the hood gases had low carbon
dioxidevand high oxygen concentrations due to dilution. Results were

indicative only for measurement of system leakage.

Low level carbon monoxide measurements in the hood exhausts were
relatively Tow with occasional peaks, probably due to normal process

variations.

Gases collected by the cover, and scrubbed by the venturi, however,
were very low in carbon dioxide due to lack of combustion. The carbon
monoxide Tevel was well above the calibrated scale of the Orsat, and

‘at Furnace 13 was estimated to be approximately 65 percent.

B. OPERATING CONDITIONS
Scrubber System (#20)

During the test pe}iod ASE~1 the north scrubber effluent water had
é very low solids content, while water leaving the south scrubber had a
very high solids content. During the test period ASE-2 the so]ids content
was close to equal. During both tests, however, the average was similar.
This would indicate that'some operational variation was involved. With

both gaseous effluents going into the common exhaust stack, this should
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not be expected to create any problem with results. No ASE-3 samples

were avai]ab]e.

Furnace No. 20

Considerable down time was experienced with this furnace, but no
shutdowns occurred during actual testing. Furnace load varied from:v
40,000 kw to 52,000 kw during the testing. These load variations were
said to be typical of the operation of this furnace. Although the load
variations, etc. may have been perfectly normal, it is suspected that
the poor duplication of results was largely due to changes in furnacé
operation. Sampling locations, and conditions, were far worse at

Furnace 13 but the uniformity of results was much better.

Each sample run on the hood exhausts was carefully scheduled to

include one tapping cycle near the middle of that test period.

C.. TEST CONDITIONS
Safety (#20)

Due to the nature of the operation, and the indoor location of the
samp]ing locations, a potential hazard of carbon monoxide build-up was.
present. This condition was monitored both by Union Carbide and RRI

personnel .

The only location to experience 1eyels in excess of 50 ppm CO
(A.C.G.I.H. Threshold Limit Value) was the area of the scrubber sample
port during sampling. This area was blocked off and monitored during
testing, with one man constantly available to assist the operator, if
needed, while he entered the area to take sample readings.
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At the exhaust hood locations, an automatic hopper-type feed car
was in operation within inches of our equipment at times. It therefore

had to be watched, and special care taken, at all times.

Hood Ducts (#20)

~ The sample locations did not meet normal minimum EPA requirements.
The ports were only one or two equivalent pipe diameters downstream from
a bend in the duct. No preliminary temperature or velocity. checks could

be made due to the furnace being down priorlto the_first sample.

Some delay was encountered on sample CHE-1 while waiting for an
experimental sampling device (being demonstrated for EPA) to finish at
the port that was due to be sampled. In addition, all trains were shut
down during the first sample in order to reduce filter plugging. Smaller

nozzles were employed to reduce the sampling rate.
The first set of hood exhaust samples was repeated, after it was
found that a heating element short of some kind had caused a cracked probe

in sample CHE-1.

Tapping Duct (#20)

The tapping hood and ductwork did not appear to capture any more than
75 percent of escaping fumes during the tapping operation. At times, even

less than this was captured.
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Samples were takenvonly’during tapping, and thus were limited to
about 15 minutes duration. A twelve point traverse, at one minute per
point, was conducted, with the points repeated until the tap was comp]gted.
The sample location was fair in that there was about one stack diameter
upstream, and several diameters downstream, clear of bends or obstructions.
Sampling rates were less than isokinetic during the first test due to too
large a nozzle diameter. The nozzle had been selected on the basis of a
pre]iminary velocity traverse, and was deliberately on the large side,
to provide maximum sample volume in the short tapping period. Changes
in flue gas conditions occurred so that a smaller nozzle was required,

to achieve isokinetic conditions on subsequent tests.

Scrubber Exhaust (#20)

.The scrubber exhaust presented a unique sampling situation. Exhaust
gases contained carbon monoxide concentrations well in excess of 50 percent
under a positive pressure of several pohnds per square inch. In addition,
kerosine vapors and droplets were mixed with these fumes.

Sampling was accomplished using a special, glass lined probe, friction-
fitted into a steel plug, and sealed with a special pipe joint sealant.
This assembly was then screwed into a long nipple attached to the exhaust
stack, which was equipped with a gate valve. After sealing the probe, the
gate valve was opened and the probe slipped into the gas stream. The probe

was then attached to a standard sampling train.

After the first run, the filter was moved due to plugging, thus some

particu1ate was probably trappedvin the silica gel. Estimated flue gas
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volume was used, as supplied by Union Carbide. A long straight section
of stack on both sides of the sample port should have allowed reasonably
good flow patterns for single, center point sampling. This.was consid-
ered necessary because, the possibility of CO leaks endangering test

personnel dictated that the probe not be moved any more than necessary.

Scrubber Water (#20)

Scfubber water flow rate data was supplied by Union Carbide. A water
sample was not taken during Run No. 3 due to the non-availability of a
Union Carbide gas man to escort the RRI sampler to the sample location.
Composite water samples were taken in small amounts, at approximately "
five minute intervals during samples ASE-1 and 2, from each of the scrubber

sump areas.

Power (#20)

No problems were encountered with lack of sufficient power during

the tests on Furnace 20.

Filter Plugging (#20)

Filter plugging was a problem with the first test run on the hood
exhaust ducts. Trains were shut down early in the run to change nozzles.
The problem was not encountered thereafter. A possible cause was
the oily 1ike substance found in the impinger water (during analysis) of
all the hood exhaust samples. Some were worse than others, but all had
the residue. This oily substance also complicated the analyses, in that

the samples were very difficult to stabilize in weight.
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The filter in sample ASE-1, scrubber exhaust, plugged almost imme-

diately. The cause was almost assuredly the high kerosine content in the

stack gases which was injected into the blower to keep the vanes from

fou]ihg. The filter was removed as mentioned previously.

Miscellaneous (#20)

Due to lack of an appropriate location for equipment storage and
: preparétion inside the plant buildings, a large van type truck was rented.
This presented problems due to the cold weather encountered. Even with

space heaters some freezing of liquids was encountered.
Handling of glassware was made difficult because the cold necessitated
wearing gloves much of the time. Breakage was encountered, that was directly

related to the cold working conditions.

One of the source sampling trains presented some minor mechanical

problems in operation, but they were soon overcome.
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DISCUSSION
(Part 2 - Furnace No. 13)

A. RESULTS

Collection Efficiency (#13)

| Basing the collection efficiency on total emissions from the furnace
(except tapping fumes) the efficiency of this unit was computed to be
approximate]y 92%. Consideration must be given to the % fume that goes to
the scrubber versus the total fumes. 86% of the fumes went to the scrubber.
The actual scrubber, when considered alone, was very effective. The average

calculated efficiency was 99.9%.

Emissions (#13)

Atmospheric emissions from this furnace were considerably lower
than for Furnace 20. Although the power usage was only about half, this
was a completely different product, and this furnace produced slightly more
- fumes. However, the cover and scrubber system was removing a greater share
of the total dust load created by the furnace. Based upon emissions and
| water effluent solids Furnace 13 was producing a dust load of about 800
1bs/hr and Furnace 20 was producing about 700 1bs/hr. No. 20 scrubberv

emissions were ignored due to the high kerosine content.
The secondary hood appeared to be catching far less fumes which was

most 1ikely due partly to the charging method and the apparently good cap-

ture by the cover. Overall fume capture, including tapping, was very godd.
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Particulate Versus Total Catch (#13)
' Results of Furnace 13 emissions were similar to those of Furnace 20,
except that the tapping exhaust was more uniform, ranging from approximately

2% to 6% condensibles.

Flue Gas Conditions (#13)

Temperature and flow measurements on the tapping exhaust were stable

" "but the velocity profile was variable. The hood exhausts displayed very "

wide and erratic changes in velocity and temperature, as explained in the

Test Conditions section.

Gaseous Emissions (#13)

Orsat analysis was essentially the same as Furnace 20. An Orsat
analysis was made of the scrubber exhaust gas to determine the approximate
carbon monoxide content. This was off normal scale, in the range of 65%,

This analysis was used in calculations for both furnaces.

Carbon monoxide gas from this process is either used for heating in

~ the lime kiln, or burned when emitted to the atmosphere. The carbdn monoxide
‘emissions were low, with occasional peaks, in the tapping exhaust, but were.
very erratic and variable in the southeast hood duct. This is explained in

the Test Conditions section of the Discussion.

‘B. OPERATING CONDITIONS
Scrubber System (#13)

No unusua]_conditions were observed or recorded.
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Furnace No. 13

Very 1ittle down time was experienced with this furnace, and none
was experienced during actual test periods.‘ Furnace load was 21,500 kw
to 24,000 kw. This was a continuous tap furnace, which would aid in

producing a more uniform operation.

C. TEST CONDITIONS
Safetyr(#13)

Similar problems concerning carbon monoxide, as those experienced
with Furnace 20, were experienced at this location. In addition, an
overhead crane was operating over the hood and tapping exhaust samb1e-

locations. This required personnel to move each time it passed over.

Dust levels were extremely high in the hood and tapping exhaust

sampling areas, frequently requiring the use of dust respirators.

Exposed electrodes were located within 3-5 feet of two of the hood
exhaust sampling locations. This necessitated extreme care when in the

area, especially when handling the metal jacketed pitobe assemblies.

Union Carbide had a man present at all times while RRI personnel were

working in the operating areas of No. 13 furnace.

Hood Ducts (#13)

The hood duct sampling pdrts on this furnace were Tocated in the only

available locations. These locations were totally inadequate for good
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representative sampling in ducts. Serious doubt must be expressed about

the accuracy of these eleven samples in spite of the repeatability achieved.

The reasons given for this doubt are:

1. Many indications point to the uneven flow at these points.
2. Velocities were very erratic.

3. Positive, zero and negative ve]oc1t1es were experienced in close
proximity to each other.

4. Temperatures varied widely from point to point, indicating an
uneven, unmixed gas stream.

5. The carbon monoxide measurements on the southwest hood (Appendix B)
graphically show the eddied, non-uniform nature of the stack gas.

6. In addition, some ports could not be reached due to pipes blocking
access. :

Sample ports on the northeast and southeast fugitive fume hood ducts
were on a diagonal, thus requiring a platform of four different heights. The
platforms supplied were very unstable. This, coupled with very close working
'quarters, contributed to one probe being broken at the southeast hood loca-
tion and a corresponding loss of sample SEH-1. These conditions, combined
~with the safety factors previously mentioned, make these hood locations a

"textbook example" of what sampling locations should not be.
Unfortunately there was no other choice, and, although the representa-

tiveness of the sample may be in some doubt, the reproducibility was much

better than for Furnace 20.
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Tapping Duct (#13)

The tapping duct location and operation, allowed normal sampling

periods to be used at this location.

Scrubber Exhaust (#13)

The scrubber exhaust on Furnace 13 was identical to the one on
Furnace 20. The only difference in procedure was that RRI personnel
gathered flow data by a readout on the Union Carbide computer during

the tests.

Scrubber Water (#13)

Scrubber water flow was supplied by Union Carbide. RRI personnel
took measurements on the weir during the BSE test series that generally
confirmed ﬁhe numbers supplied, but the weir was very worn and pitted.

Composite samples were collected as with No. 20 furnace scrubber.

~ Power (#13)

No problems were encountered with power during the tests on Furnace
13. However, an initial delay was incurred due to non-availability on

the first day of testing.

Filter Plugging (#13) -

No unusual conditions were encountered.

Miscellaneous (#13)

The problem of the cold cleanup and preparation area was overcome
at this location by moving the van inside the building and renting an

85,000 BTU heater.
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APPENDIX A
COMPLETE PARTICULATE RESULTS WITH EXAMPLE CALCULATIONS



EXAMPLE CALCULATION
% EFFICIENCY
#20 FURNACE SCRUBBER

PARTICULATE REMOVED (B = o '
T FARTTCULATE ENTSSTORS X 100 = % REMOVAL EFFICIENCY

248.3 1b/hr I
248 3 Tb/hv ¥ 35.2 To/hr X 100 = 87.6%

LNPUT__>f process [-oHes— scRBBER (—32-2 10/, gurssions (A)

248.3 1b/hrs pevoveD (B)

A-1



SAMPLE PARTICULATE CALCULATIONS
#20 FURNACE
SHE-1

Vo]u$e3of dry gas sampled at standard conditions - 70°F, 29.92"
Hg, ft°.

17.7 XV, (PB + P )
13.6

(Tm + 460)

3

v = = Ft.” =
Mstd

17.7 x 78.41 (28.90 + %§§%%

= 73.4

(88.4 + 460)

Volume of water vapor at 70°F and 29.92" Hg, Ft.3

vV, =0.0874 XV, = ft.3
gas

0.0474 X 11.2 = 0.53

% moisture in stack gas

100 X Vw
M = gas =%
vm + Vw
std  “gas
100 x 0.53  _
73.570.53 - /2



4. Mole fraction of dry gas
M = ]00 - %M
d 100

100 - .72

100 ° 0.993

5. Average molecular weight of dry stack gas
- 44 32 9 28
MW d= (%COZ X TUO') + (%02 X To'o-) + (ANZ X TUU)

(0.20 x %‘0) + (20.60 x %6‘% + (79.20 x %g = 28.86

6. Molecular weight of stack gas

28.86 x 0.993 + 18(1-0.993) = 28.78

7. Stack velocity @ stack conditions, fpm

| AVERAGE : /2
Vs = 4350 X\/H’s X (Ts + 460) [P—s—m] = fpm
4350 x Vv, __ 1 12

X 7 Average 28.90 x 28.78 = 3687
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10.

1.

.~ Stack gas volume @ standard conditions, SCFM

0.123 XV X A X My X P

. d
Qs = (T, + %80)

= SCFM

0.123 x 3687 x 2112 x .993 x 28.90 _ 48,160

(111 + 460)

Percent isokinetic
1032 X (T + 460) X V
v XT

m STD _

%1 =
X P X My X (D )e

t

1032 x (111 + 460) 73.4
3687 x 120 x 28.90 x .993 x (O. ]875)“

97%

Particulate - probe, cyclone, and filter, gr/SCF

Particulate total, gr/SCF

C = 0.0154 X v———— = gr/SCF
- Mstd

594.6 _
0.0154 x 37 - 0.1247

A-4



12.

13.

14.

15.

Particulate - probe, cyclone and filter,
gr/CF at stack conditions

c - 17.7 X Can X PS XM
at (T + 460)

= gr/CF

17.7 x 0.1102 x 28.90 x .993 _ 0.0981

(111 + 460)

Particulate - total, gr/CF @ stack conditions

_ 17.7 X Cao X PS X Md
au (TX + 460)

C = gr/CF

17.7 x 0.1247 x 28.90 x .993 _ 4 11710

(111 + 460)

Particulate - probe, cyclone filter filter, 1b/hr.

Caqy = 0.00857 X C, . X Qg = 1b/hr.

0.00857 x 0.1102 x 48,160 = 45.5

Particulate - total, 1b/hr.

cax = 0.00857 X Cao X QS = 1b/hr.

0.00857 x 0.1247 x 48,160 = 51.5
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16. % excess air at sampling point

L 100 X % 0,
EA = = =9
(0.266 X % NZS-Z 62

100 x 20.60 .
(0,766 x 79.20)-20.60 ~ 409

A-6



EXAMPLE CALCULATIONS
Scrubber Water Solids - Total Solids Collected

No. 20 North Scrubber

ms :
Sample NSW-1 : 10.59 x 1072 sﬁT sample
: ms
less 8.63 x 10-% uT blank*
ms
1.96 x 1074 T scrubbed from gas

ms - ]__b_S_ ] .g_a._]_ =
1.96 x 1074 “AT x 2.205 x 1073 “gn x ZATE X T0-4 “me = 1bs/gallon

1.96 x 10'4 x 8.347 = 0.001636 1bs/gallon
422 gallons/minute Average flow**

422 gal/min x 0.001636 1bs/gal x 60 min/hr = 41.42 1bs/hour removal
41.42 1bs/hour + 237.0 1bs hour (South Scrubber) = 278.42

*Value unusually high and suspect.
**NOTE: Water flow supplied by Union Carbide.



NAME OF FIRM

UNION CARBIDE

LOCATION OF PLANT -- ASHTABULA #20

TYPE OF PLANT

REACTIVE METALS

CONTROL EQUIPMENT SCRUBBER

SAMPLING POINT LOCATIONS NORTH HOOD EXHAUST

POLLUTANTS SAMPLEDV TOTAL PARTICULATE‘

TIME OF PARTICULATE TEST

RUN NO NHE-1
RUN NO NHE-2
RUN NO NHE-3
RUN NO NHE-4

DATE 2-15-72
DATE 2-16~-72
DATE 2-16-72
DATE 2-16-72

BEGIN
BEGIN
BEGIN
BEGIN

1342 END 1702
1100 END 1239
1335 END 1450
1648 END 1803

PARTICULATE EMISSION DATA

RUN NO.

FPB BAROMETRIC PRESSURE
INCHES HG ABSOLUTE

PM ORIFICE PRESSURE
DROP, INCHES WATER

UM VOLUME OF DRY GAS
SAMPLED AT METER
CONDI TIONS, CU«FT.

T™ AVERAGE GAS METER
TEMPERATURE, DEG. F

UMSTD VOLUME OF DRY
GAS SAMPLED AT
STANDARD CONDITIONS
CU«FTe

VW TOTAL H20 COLLECTED
MLe.» IMPINGERS AND
SILICA GEL

VWGAS VOLUME OF WATER
VAPOR COLLECTED.
CU.FTs AT STANDARD
CONDITIONS

PCTM PERCENT MOI STURE
IN THE STACK GAS BY
VOLUME : '

MD MOLE FRACTION OF
DRY GAS

PCTCO2 PERCENT COZ2
PCTO2 PERCENT 02

PCTNZ2 PERCENT N2

NHE- i

28.90

92.9
68.9
11.4

«54

78

+992

«20
20«60

79+20

NHE-2

29. 48
137

56¢47

84.0

S4¢ 4

«13

«23

998

«20
20460

79.20

NHE-~3

29. 48

855

3947

45

« 989

.20
20460

7920

NHE-4

29.48

885

4345

o444

99

990

«20
20.60

79.20



MWD MOLECULAR WEIGHT
OF DRY STACK GAS

-MW MOLECULAR WEIGHT OF
STACK GAS

DELFS VELOCITY HEAD
OF STACK GAS»
INCHES OF WATER

TS STACK TEMPERATURE,
DEGeFe '

DPS X (TS + 460)

PS STACK PRESSURE, IN.
HG. ABSOLUTE

US STACK VELOCITY AT
STACK CONDITIONS,
FPM

AS STACK AREAs SQeINe

QS STACK GAS VOLUME AT
STANDARD CONDI TON
*SCFM

TT NET TIME OF TEST,
MIN.

DN SAMPLING NOZZLE
DIAMETER, IN.

PCTI PERCNT ISOKINETIC

MF PARTICULATE - PROBE
CYCLONE AND FILTER,
MGo.

MT PARTICULATE TOTAL,
MGe

CAN PARTICULATE PROBE
CYCLONE AND FILTER
GR/ SCF

CA0 PARTICULATE TOTAL
GR/ SCF

CAT PARTICULATE PROBE
CYCLONE AND FILTER,
GR/CF AT STACK COND

CAU PARTICULATE TOTAL
GR/CF AT STACK COND

28.86

28. 77

2759

28.80

4170

1968

50003

147

- 1875

67

42440

4615

» 0948

-« 1032

« 0831

.« 0905

28.86

28.83

151

29.60

4431

1968

51327

96

« 1875

78

1493.4

15908

e4231

4507

« 3584

+3818

A-9

176

29.01

29.30

4350

1968

479717

72

+ 1875

82

139.9

297.3

*« 0543

«1154

. 0438

« 0931

28.86

28. 75

1.52

110

29. 36

29. 30

4400

1968

54208

72

- 1875

80

219. 1

312.8

« 0776

«1108

« 0699

« 0998



CAV PARTICULATE PROBE
CYCLONE AND FILTER,

CAX PARTICULATE TOTAL
LB/HR.

PCTEA PERCENT EXCESS
AIR AT SAMPLING PT

406

4462

4409

186+ 1

198.3

4409

A-10

22+ 3

47 4

4409

360

51.5

4409



NAME OF FIRM

UNION CARBIDE

LOCATION OF PLANT -~ ASTABULA #20

TYPE OF PLANT

REACTIVE METALS

CONTROL EQUIPMENT  SCRUBBER

SAMPLING POINT LOCATIONS CENTER HOOD EXHAUST, A TAPPING EXHAUST

POLLUTANTS SAMPLED TOTAL PARTICULATE

TIME OF PARTICULATE TEST

RUN NO ATE-1 DATE 2-17-172
RUN NO ATE-2 DATE 2-17-72
RUN NO ATE-3 DATE 2-18-72
RUN NO CHE-2 DATE 2-16-72
RUN NO CHE-3 DATE 2-16-72
RUN NO CHE-4 DATE 2=-16-72

RUN NO.

PB BAROMETRIC PRESSURE
INCHES HG ABSOLUTE

FM ORIFICE PRESSURE
DROP, INCHES WATER

UM VOLUME OF DRY GAS

SAMPLED AT METER
CONDITIONS, CU«FT.

TM AVERAGE GAS METER
TEMPERATURE, DEGe F

UMSTD VOLUME OF DRY
GAS SAMPLED AT
STANDARD CONDITIONS
CUeFTe

UW TOTAL H20 COLLECTED

ML., IMPINGERS AND
SILICA GEL

VWGAS VOLUME OF WATER
VAPOR COLLECTED.
CU.FT. AT STANDARD
CONDITIONS

PCTM PERCENT MOISTURE

IN THE STACK GAS BY
VOLUME

ATE-1

29. 30

» 88

7«32

732

1.1

« 05

«73

BEGIN
BEGIN
BEGIN
BEGIN
BEGIN
BEGIN

ATE-2

29.

30

79

85.0

3.9

*

18

1348
1639
1014
1100
1440
1655

PARTICULATE EMISSION DATA

ATE-3

2950

T79¢ 6

53

«25

END 1405
END 1655
END 1026
END 1246
END 1557
END 1818

CHE-2

29. 48

46440

90.3

446 1

8.8

«42

«94

3275

967

30.8

114

e 54

1.73

CHE-4

29. 48

3697

91.8

35.1

16.0

« 76

2.12



P T . -

MD MOLE FRACTION OF
DRY GAS

PCTCO2 PERCENT CO2
PCTO2 PERCENT 02
PCTN2  PERCENT N2

MWD MOLECULAR WEIGHT
OF DRY STACK GAS
MW MOLECULAR WEIGHT OF
STACK GAS
DELPS VELOCITY HEAD

OF STACK GAS»
INCHES OF WATER

TS STACK TEMPERATURE,
DEG.Fo.

DPS X (TS + 460)

PS STACK PRESSURE, IN.
HGe. ABSOLUTE
VS STACK VELOCITY AT

STACK CONDITIONS,
FPM

AS STACK AREAs SQ¢INe.

©@S STACK GAS VOLUME AT

STANDARD CONDI TON
*SCFM

TT NET TIME OF TEST,
MIN.

DN SAMPLING NOZZLE
DI AMETER, IN.

PCTI PERCNT ISOKINETIC

+993

320
20+ 50
79 ¢ 48

28.82

28. 74

48

145

1684

29. 30

2525

2124

31709

17
« 2500

57

«973

« 20
20.50
79+ 48

28.82
28.53

48

154

17.12

29.30
2575
2124

31216

16

. 1875

102
A-12

«972

<20

2050
79+ 48

28.82

28. 52

« 46

167

1683

29.50

2523

2124

30137

- 12

« 2500

103

991

20
20+ 60
79.20

28.86

28.175

89

117

2255

29.48

3369

2601

54566

96

1875

79

e R e —— - e ——

«983

«20

20.60

79+ 20

28.86"

28+67

140

22.47

29.60

3356

2601

52086

72

« 1875

77

«979

.20
20. 60
79.20

28.86
28.63

«93

109

2283

29. 48
3419
2601

55521

72

+ 1875

g2



< Mis

MF PARTICULATE - PROBE

CYCLONE AND FILTER.
MGe

MT PARTICULATE TOTAL,
MG.
CAN PARTICULATE PROBE

CYCLONE AND FILTER
GR/SCF

CA0 PARTICULATE TOTAL

b

GR/SCF

‘CAT PARTICULATE PROBE

CYCLONE AND FILTER,
GR/CF AT STACK COND

CAU PARTICULATE TOTAL
GR/CF AT STACK COND
CAW PARTICULATE PROBE

CYCLONE AND FILTER,
LB/HRe

CAX PARTICULATE TOTAL
LB/HR.
PCTEA PERCENT EXCESS

AIR AT SAMPLING PT

17241

179.4

« 3715

« 3872

«3161

« 3295

100.9

105.2

3195

88.6

123. 1

«2062

2865

«1693

«2353

55.2

76«6

3195

A-13

194.5

197.0

« 3467

«3512

» 2806

« 2842

89.6

907

3195

966+ 3

1010.0

«3373

« 3525

« 3022

.3159

1577

164.9

4409

716.2

844. 0

+ 3583

e 4223

«3077

+ 3626

159.9

1885

4409

176.2

2449

« 0774

« 1076

I

« 0695

« 0966

36.8

51.2

4409



NAME OF FIRM

UNION CARBIDE

LOCATION OF PLANT =-- ASHTABULA #20

TYPE OF PLANT

CONTROL EQUIPMENT SCRUBBER

SAMPLING POINT LOCATIONS

REACTIVE METALS

SOUTH HOOD EXHAUST

POLLUTANTS SaMPLED TOTAL PARTICULATE

TIME OF PARTICULATE TEST

RUN NO SHE-1
RUN NO SHE-2
RUN NO SHE-3
RUN NO SHE-4

DATE 2-15-72
DATE 2-16~72
DATE 2-16-72
DATE 2-16-72

BEGIN
BEGIN
BEGIN
BEGIN

1350 END 1712
1055 END 1309
1442 END 1605
1657 END 1816

PARTICULATE EMISSION DATA

RUN NO.

PB BAROMETRIC PRESSURE
INCHES HG ABSOLUTE

PM ORIFICE PRESSURE
DROP» INCHES WATER

UM VOLUME OF DRY GAS
SAMPLED AT METER
CONDITIONSs CUe«FT.

™ AVERAGE GAS METER
TEMPERATURE» DEG. F

UMSTD VOLUME OF DRY
GAS SAMPLED AT
STANDARD CONDITIONS
CU.FT.

VW TOTAL H20 COLLECTED
MLe.s IMPINGERS AND
SILICA GEL

VWGAS VOLUME OF WATER
VAPOR COLLECTED.
CU.FTs AT STANDARD
CONDITIONS

PCTM PERCENT MO1 STURE

IN THE STACK GAS BY
VOLUME

MD MOLE FRACTION OF
DRY GAS

PCTCO2 PERCENT CO2
PCTO2 PERCENT 02
PCTNZ PERCENT N2

MWD MOLECULAR WEIGHT
OF DRY STACK GAS

SHE- 1

28+.90

1.51

78.41

88.4

T3¢ 4

11.2

«53

e 72

«993

«20
20+ 60
79.20

28+.86

SHE-2

29. 48

T73

57.8

o 44

«75

«993

« 20
2060
79.20

28.86
A-14

SHE-3

29, 48
«99

3985

778

38.8

107

«51

«987

.20
20.60
79+ 20

28.86

SHE-4

29+ 48

762

4065

1346

e 64

«984

«20
2060
79.20

28.86



MW MOLECULAR WEIGHT OF
STACK GAS

DELPS VELOCITY HEAD
OF STACK GAS.,
INCHES OF WATER

TS STACK TEMPERATURE,
DEGe Fe

DPS X (TS + 460)

PS STACK PRESSURE, IN.
HG. ABSOLUTE

VS STACK VELOCITY AT
STACK CONDITIONS,
FPM .

AS STACK AREA, SQ.IN.

@S STACK GAS VOLUME AT

STANDARD CONDI TON
*SCFM

TT NET TIME OF TEST»
MIN.

DN SAMPLING NOZZLE
DIAMETER, IN.

PCTI PERCNT ISOKINETIC

MF PARTICULATE - PROBE
CYCLONE AND FILTER.»
MG

MT PARTICULATE TOTAL,
MGe

CAN PARTICULATE PROBE
CYCLONE AND FILTER
GR/ SCF

CA0 PARTICULATE TOTAL
GR/ SCF

CAT PARTICULATE PROBE
CYCLONE AND FILTERs
GR/CF AT STACK COND

CAU PARTICULATE TOTAL
GR/CF AT STACK COND

CAW PARTICULATE PROBE
CYCLONE AND FILTER»
LB/HRe.

CAX PARTICULATE TOTAL
LB/HRe

PCTEA PERCENT EXCESS
AIR AT SAMPLING PT

246 44

2890

3687

2112

48160

120

« 1875

97 -

525« 4

594.6 .

«1102

. 1247

+ 0981

«1110
455
51¢5

4409

2877 28. 72 28. 69
1.05 «99 «97
159 202 134
2540 25.43 23.82
294+ 48 29. 48 29.48
- 3794 3803 3563
2112 2112 2112
46570 43443 45208
96 72 72
«1875 +1875 « 1875
99 95 95
2121.5 18623 4296
2252.2 1896.9 450+ 7
« 5648 @ « 7399 « 1633
« 5996 » 7537 «1713
4724 + 5760 e lai2
«5015 « 5867 « 1481
225. 4 2755 633
2393 280+ 6 66«4
4409 4409 4409

A-15



REPORT NO. PAGE OF PAGES
SOURCE TESTING CALCULATION FORMS
Test No. ASE . No. Runs
Name of Firm Union Carbide
Location of Plant _ Ashtabula #20
Type of Plant Reactive Metals
Control Equipment _ Scrubber
Sempling Point Locations  Scrubber Exhaust
Pollutants Sampled Total Particulate
‘Time of Particulate Test:
Run No.__ ASE-] _ Date_2-17-72. Begin 1406 End 1410
Run No.__ ASE-2 Date_ 2-17-72 Begin_ 1543 End__ 1606
Run No. ASE-3 Date 2-17-72 Begin 1637 End 1707
- Run No. | Date Begin End
PARTICULATE EMISSION DATA
Run No. ASE-1__ |ASE-2 | ASE-3
Pb barometric pressure,’"Hg Absolute 29.30 29.30 29.30
: . . "
Pm orifice pressure drop, H20 1.5 1.5 1.5
V_ volume of dry gas sampled @ meter '
conditions, ft. . 1.73 14.08 18.74
Tm Average Gas Meter Temperature, °F 52 63 71
v, Volume of Dry Gas Sampled @
std. Standard Conditions, ft.3 1.76 14.01 18.37
v, thg}lgzo cgliected, ml., Impingers ' '
Silica .
- ° -1.2 7.5 10.2
Vw Volume of Water Vapor Collected
gas ft.3 @ Standard Conditions* -0.057 10.36 0.48

% T0°F, 29.92" Hg.



PARTICULATE EMISSION DATA (CONT'D)

‘Run No.

_ ASE-1 | ASE-2 | ASE-3 | Orsat
| ¥M % Moisture in the stark gas by .-
volume | 0 2.51 | 2.55
i Mg - Molg fraction of dry gas 1.0 .97 .97
% €Oz . 1.5
% 0y 6.0
% N2 30.0
M Wq - Molecular weight of dry
stack gas 28.44 | 28.44 | 28.44
M W - Molecular weight of stack gas 28.44 28.08 28 03
A Ps -~ Velocity Head of stack gas,
In.Hy0 a
Ts = Stack Temperature, °F ~100 -100 | -~100
YA P, X(T + 460)
Pg - Stack Pressure,''Hg.Absolute
Vg - Stack Velocity @ stack
conditions, fpm 10,290 | 10,290 | 10,290
Ag - Stack Area, in.2 153.9 153.9 153.9
Qs - Stack Gas Volume @
Standard Conditions, *SCFM 11.736 | 11.383 | 11.383
Tt - Net Time of Test, min. '44 23 30
Dy - Sampling Nozzle Diameter,in. 0.25 0.25 0.25
%I - Percent isokinetic
mg - Particulate - probe,cyclone
and filter, mg. 76.2 | 80.4 | 73.9
mg - Particulate - total, mg. 97.8 104.4 101.4
Cgn - Particulate - probe,cyclone,
and filter, gr/SCF 0.667 0.088 0.062
Cao - Partiéulate - total’ gr/SCF 0 85_& j ]15 0 085
Cat - Particulate - probe, cyclone,
and filter,
gr/cf @ stack conditions 0.618 0.079 0.056




PARTICULATE EMISSION DATA (cont'd)

Run No. ASE-1 | ASF-2 | AsF-3 | Orsat
C___ - Particulate, total, gr/cf
81 @ stack cond.
0.913 0,119 Q0,088

caw - Particulate, probe, cyclone, . '
O and filter, lb/hr. 67 09 8 58 6 05
'-Cax - Particulate - total, 1b/hr. 86.1 11.2 8.29
% EA- % Excess air @

sampling point 12.5

* 70°F, 29.92" Hg.




NAME @F FIRM

UNIGN CARBIDE

LOCATION OF PLANT -- ASHTABULA #13

TYPE G@F PLANT
CAONTRZL EQUIPMENT

SAMPLING POINT LOCATIONS

REACTIVE METALS

SCRUBBER

NIRTH

WEST HO@D,

PALLUTANTS SAMPLED TOTAL PARTICULATE

TIME OF PARTICULATE TEST

-RUN
RUN
RUN
RUN
RUN
RUN

RUN NO.

Ng
NG
Na
NG
Ng
Ng

NEH-1
NEH-2
NEH-3
NWH-1
NWH-2
NWH-3

DATE
DATE
DATE
DATE

‘DATE

DATE

2-22-72
2-23-72
2-23-72
2-22-72
2-23-72
2-23-72

BEGIN
BEGIN
BEGIN
BEGIN
BEGIN
BEGIN

1413
859
1218
1412
854
1218

PARTICULATE EMISSIZN DATA

PB BARGMETRIC PRESSURE

PM

VM

™

DROP,

INCHES HG ABSOLUTE

ZIRIFICE PRESSURE
INCHES WATER

VOLUME @F DRY GAS
SAMPLED AT METER
CAONDITIBNSs CU.FT.
AVERAGE GAS METER

TEMPERATURE, DEG. F

VMSTD VOLUME @F DRY

VW

GAS SAMPLED AT
STANDARD CONDITI@NS
CU«FTe.

TOTAL H28 COLLECTED
ML o>

IMPINGERS AND

SILICA GEL

VWGAS VOLUME 9F WATER

CU.FT.
CONDITIONS

VAP@R COLLECTED.
AT STANDARD

PCTM PERCENT MQ@ISTURE

IN THE STACK GAS BY
VOL UME

MD MGLE FRACTIGN OF

DRY GAS

NEH-1

30.00

1.00

39.61

735

39.5 .

«12

« 31

«997

NEH=-2

29.

68

6749

39.7

4.4

«21

52

«995

A-19

NEH=-3

29.68

1.00

41.19

713

40.8

e 44

«989

END
END
END
END
END
END

1533
1020
1339
1533
1012
1336

NWH=-1

30.00

53.93

79 .1

53.4

4.2

«20

«37

«996

N@RTH EAST HO0D

NWH=-2

29 .68

79.2

50.9

«09

«19

«998

NWH-3

2968

807

52+6

«33

«62

«994



PCTC@2 PERCENT (@2
PCT@2 PERCENT 22
PCTN2  PERCENT N2

MWD MBLECULAR WEIGHT
@F DRY STACK GAS

MW MOLECULAR WEIGHT aF
STACK GAS

DELPS VELGCITY HEAD
JdF STACK GAS»
INCHES OF -WATER

TS STACK TEMPERATURE,
DEG+F .

DPS X (TS + 460)

PS STACK PRESSURE, IN.
HG+ ABSOLUTE

VS STACKX VELG@CITY AT
STACK C@NDITIONS,
" FPM

AS STACK AREA, SQ.IN.
@S STACK GAS VOLUME AT
STANDARD CONDITON

* SCFM

TT NET TIME OF TEST,
MINe.

DN SAMPLING NBZZLE
DIAMETERs IN.

20.70

78 .30

28.99

28.95

«05

2499

11483

72

«18175

20.70
78 . 30

28.99

28.93

2499

11990

73

« 1875

A-20

1.00

20.70

78« 30

2899

28.87

2499

13363

73

«1875

20.70

78+« 30

2899

28.95

118

30.44

30.00

449 4

2223

63573

72

«1875

1.00
20470
78.30

28.99

28.97

94

28.36

29 .68

4207

2223

61544

72

-+ 1875

1.00
20470
78 « 30

28.99

101

28.94

29.68

4297

2223

61761

69

« 1875



PCTI PERCNT ISGKINETIC

MF PARTICULATE - PROBE
" CYCLONE AND FILTER,
MG

MT PARTICULATE T@TAL»
MG.

CAN PARTICULATE PROBE
CYCLGNE AND FILTER
GR/SCF

CAQ PARTICULATE TOTAL
GR/SCF

CAT PARTICULATE PR@BE
CYCLONE AND FILTER,
GR/CF AT STACK C@ND

CAU PARTICULATE TOTAL
GR/CF AT STACK C@ND

CAW PARTICULATE PROBE
CYCL@NE AND FILTER.
LB/HR.

CAX PARTICULATE TOTAL
LB/HR.

PCTEA PERCENT EXCESS
AIR AT SAMPLING PT
<

431

412.9

421 .8

«1609

«1644

1456

1487

15.8

162

16197

409

204.1

222.2

«0792

0862

«0758

«0825

16197

A-21

378

209.56

227.3

«0791

+ 0857

«0722

«0783

9.8

16197

143.1

«0374

«+0413

«0343

«0378

20.4

22.5

16197

92

59.4

64.0

«0180

<0194

<0170

«0183

10.2

16197

99

69.9

804

«0205

«0235

«0190

«0219

10.8

125

16197



NAME OF FIRM . UNION CARBIDE

LOCATION OF PLANT -- ASHTABULA #13

TYPE OF PLANT REACTIVE METALS

chTROL EQUIPMENT  SCRUBBER

SAMPLING POINT LOCATIONS SOUTH WEST HOOD EXHAUST, SOUTH EAST HOOD EXHAUST
POLLUTANTS SAMPLED - TOTAL PARTICULATE

TIME OF PARTICULATE.TEST

RUN NO SEH-2 DATE 2-23-72 BEGIN 851 END 1010
RUN NO SEH-3 DATE 2-23-72 BEGIN 1221 END 1341
RUN NO SWH-1 DATE 2-22-72 BEGIN 1415 END 1531
RUN NO SWH-2 | DATE 2-23-72 BEGIN 855 END 1010
RUN NO SWH-3 DATE 2-23-72 BEGIN 1228 END 1343

PARTICULATE EMISSION DATA
RUN NO. SEH-2 SEH-3 SWH-1 SWH=-2 SWH-3

PB BAROMETRIC PRESSURE 29.68 29.68 30. 00 29.68  29.68
INCHES HG ABSOLUTE

PM ORIFICE PRESSURE 42 1.19 2.20 1.89 173
DROP» INCHES WATER

VM VOLUME OF DRY GAS 22+ 39 36.21 5432 © 5176 49 44
SAMPLED AT METER
CONDITIONS» CU.FTe.

™ AVERAGE GAS METER 51.9 627 732 71.1 79.0
TEMPERATURE, DEG. F

UMSTD VOLUME OF DRY 2340 36.5 S4e 4 51e4 48. 4
GAS SAMPLED AT
STANDARD CONDITIONS

CU. FT.

UW TOTAL H20 COLLECTED 2.9 Lo} 1.6 .6 745
MLe.», IMPINGERS AND
SILICA GEL

UWGAS VOLUME OF WATER e 14 .19 « 08 .03 ¢ 36

VAPOR COLLECTED.
CU«FTe AT STANDARD

CONDI TIONS

PCTM PERCENT MOISTURE .59 .53 <14 - .06 .73
IN THE STACK GAS BY :
VOLUME

MD MOLE FRACTION OF +994 <995 4999  .999  .993
DRY GAS

PCTCO2 PERCENT CO2 1.00 100  1.00  1.00  1.00

PCTO2 PERCENT 02 20070 20.70 20470 20.70 20+70

PCTN2  PERCENT N2 7830 78.30 78430  78.30  78.30

A-22



MWD MOLECULAR WEIGHT
’ OF DRY STACK GAS

MwWw MOLECULAR WEIGHT OF
STACK GAS

DELPS VELOCITY HEAD:
OF STACK GAS»
INCHES OF WATER

TS STACK TEMPERATURE,
DEGe«Fe

DPS X (TS + 460)

PS STACK PRESSUREs INe
HGe ABSOLUTE

VS STACK VELOCITY AT
STACK CONDITIONS,
FPM

AS STACK AREAs S5SQ«INe.

QS STACK GAS VOLUME AT
STANDARD CONDI TON
* SCFM

TT NET TIME OF TEST,
MIN.

DN SAMPLING NOZZLE
DIAMETER, IN.

PCTI PERCNT ISOKINETIC

MF PARTICULATE - PROBE
CYCLONE AND FILTER
MG.

MT PARTICULATE TOTAL,
MGe

CAN PARTICULATE PROBE
CYCLONE AND FILTER
GR/ SCF

CAO0 PARTICULATE TOTAL
GR/ SCF

CAT PARTICULATE PROBE
CYCLONE AND FILTER,
GR/CF AT STACK COND

CAU PARTICULATE TOTAL
GR/CF AT STACK COND

28.99
28.92

« 34

66

13.04

29.68
1937
2499

33383

63

« 1875

99
68. 7
T6e 2

« 0460

+ 0510

« 0457

+ 0506

28.99
28.93

«31

76

12. 59

29.68
1868

2499

31652

« 2500

93

868

" 90e 7

« 0366

« 0383

« 0357
« 03173

A-23

28+99

28.97

61

30+ 41

29.80

4502

2148

67973

72

1875

86

17743

1837

« 0502

« 0520

-« 0508

+ 0526

47

28+ 07

29.68

4164

2148

64308

72

1875

86

952

14647

« 0285

« 0439

« 0295

« 0454

28.99
28.91

1. 43

61

27.16

2960
4039
2148

60239

72
1875
87
122+ 4

2177

« 0390

« 0693

» 0389

« 0692



CAW PARTICULATE PROBE 13.2 9.9 29.2 1547 20. 1
CYCLONE AND FILTER,
LB/HR.

CAX PARTICULATE TOTAL 1446 10+ 4 30.3 24,2 35.8
LB/HR.

PCTEA PERCENT EXCESS 16197 16197 16197 16197 16197
AIR AT SAMPLING PT

t | -

LOGs»X
LOGOFFe.

A-24



NAME OF FIRM

UNION CARBIDE

LOCATION OF PLANT -- ASHTABULA #13

TYPE OF PLANT

CONTROL EQUIPMENT

REACTIVE METALS
SCRUBBER

SAMPLING POINT LOCATIONS B TAP EXHAUST

POLLUTANTS SAMPLED TOTAL PARTICULATEV

TIME OF PARTICULATE TEST

RUN NO BTE~-1
RUN NO BTE-2
RUN NO BTE-3

RUN NO.

DATE 2-23-72 BEGIN
DATE 2-24-72 BEGIN
DATE 2-24-72 BEGIN

PARTICULATE EMISSION

BTE~1 BTE~-2

PB BAROMETRIC PRESSURE 29.68 29.30
INCHES HG ABSOLUTE

PM ORIFICE PRESSURE 1.65 1.64
DROP, INCHES WATER

UM VOLUME OF DRY GAS 41.04 4115
SAMPLED AT METER
CONDITIONSs CU.FT.

TM AVERAGE GAS METER 81+9 88.8
TEMPERATURE, DEG. F

UMSTD VOLUME OF DRY 40.0 39.0

GAS SAMPLED AT

STANDARD CONDITIONS

CU.FT. :

VW TOTAL H20 COLLECTED 3.2 9.3
ML., IMPINGERS AND
SILICA GEL

VWGAS VOLUME OF WATER +15 e 44

VAPOR COLLECTED.
‘CU«FTe AT STANDARD

CONDITIONS

PCTM PERCENT MOISTURE «38 1.12
IN THE STACK GAS BY
VOLUME

MD MOLE FRACTION OF +996 +989
DRY GAS

PCTCO2 PERCENT CO2
PCTO2 PERCENT 02

PCTN2 PERCENT N2

i.00 1. 00
20.80 20.80

7820 78.20

MWD MOLECULAR WEIGHT 28.99  28.99
OF DRY STACK GAS A-25

1530 END
903 END
1034 END

DATA
BTE-3

29.30

103.5

38.2

314

. 875

*+963

1.00
20.80
78+ 20

28.99

1630
1003
1134



MW MOLECULAR WEIGHT OF
STACK GAS

DELPS VELOCITY HEAD
OF STACK GAS»
INCHES OF WATER

TS STACK TEMPERATURE,
DEGeFe

DPS X (TS + 460)

PS STACK PRESSURE, IN.
HG. ABSOLUTE

US STACK VELOCITY AT

STACK CONDITIONS,

FPM

‘AS

STACK AREA, SQ.INe.

@S STACK GAS VOLUME AT
STANDARD CONDITON
*SCFM

TT NET TIME OF TEST,
MIN.

DN SAMPLING NOZZLE
DIAMETERs 1IN

PCT! PERCNT ISOKINETIC

MF PARTICULATE - PROBE
CYCLONE AND FILTER,
MG.

MT PARTICULATE TOTAL,
MGe

CAN PARTICULATE PROBE
CYCLONE AND FILTER
GR/ SCF

CA0 PARTICULATE TOTAL
GR/SCF

CAT PARTICULATE PROBE
CYCLONE AND FILTER.

GR/CF AT STACK COND.

CAU PARTICULATE TOTAL
GR/CF AT STACK COND

CAW PARTICULATE PROBE
CYCLONE AND FILTER.»
LB/HRe

CAX PARTICULATE TOTAL
LB/HR.

PCTEA PERCENT EXCESS
AIR AT SAMPLING PT

28+95 28.87 28458
.39 .38 .38
122 126 149

15.04 15.01  15.16

29.68 20.30 29.30

2231 2245 2280
o124 2124 2124
29613 20011 27590
60 60 60
+2500 +2500 2500
97 97 100

5360 481.0 4658

S48e1 5117 475.0

<2066 1897  +1877

«2113  +2018 1914

<1858 +1660 - «1539

«1900 <1766  +1569

524 4772 446 4
53+ 6 50.2 45.2

1733333 1733333 1733333
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OF

REPORT NO. PAGE PAGES
SOURCE TESTING CALCULATION FORMS
_ Test No. BSE . No. Runs
Name of Firm Union Carbide
Location of Plant ___ Ashtabula #13
. Type of Plant Reactive Metals
Control Equipment  Scrubber
Sampling Point Locations  Scrubber Exhaust
Pollutants Sampled _Tpotal Particulate
‘Time of Particulate Test:
‘Run No.___ BSE-] Date_ 2-23-72 Begin__1520 End__ 1620
‘Run No.__ BSE-2 Date__2-24-72 Begin__0855 End__ 0955
‘Run No.__ BSE-3 Date_2-24-72 Begin__1010 End__1110
{Run No. ' Date Begin End
| PARTICULATE EMISSION DATA
[ B
Run No.
hmillang BSE-1 | BSE-2 | BSE-3
. o
t
Pb barometric pressure, "'Hg Absolute 2930 2968 59 68
cps " '
Pm orifice pressure drop, HZOV 11.0 1.0 1.0
V_ volume of dry gas sampled @ meter _
conditions, ft. 38.32 | 35.32 | 36.11
) o |
Tm Average Gas Meter Temperature, F 7 86 94
v Volume of Dry Gas Sampled @
std. Standard Conditions, ft.3 38.00 34.06 34.32
Vw Tota% 520 collected, ml., Impingers _
& Silica Gel. 15.0 9.2 7.1
Vw Volume of Water Vapor Collected
gas ft.3 @ Standard Conditions* 0.7 0.44 0.34

* 70°F, 29.92" Hg.
A-27



PARTICULATE EMISSION DATA (cont'd)

Run To. BSE-1 | BSE-2 | BSE-3
- Particulate, total, gr/cf
81 @ stack cond.
0,0449 10,0328 | 0.036]
av Particulate, probe, cyclone,
and filter, 1b/hr. 0.533 | 0.266 | 0,413
Cax - Particulate - total, 1lb/hr. 0. 566 0.415 0. 455
% EA- % Excess air @

sampling point

12.5

T0°F, 29.92" Hg.

A-28




PARTICULATE EMISSION DATA (CONT'D)

?Run No.

BSE-1 BSE-2 BSE-3
%M -% Moisture in the stack gas by '
volume 1.83 | 1.28 | 0.98
M4 - Mole fraction of dry gas 99 99 99
% CO2 1 &
* 02 6.0
* N — | - 30.0
M Wy - Molecular weight of dry
stack gas 28.44 | 28.44 | 28,44
M W - Molecular weight of stack gas 28.34 28.34 28.34
A Ps ~ Velocity Head of stack gas,
In.H20 .
Tg - Stack Temperature, °F ~100 ~100 ~100
Yor, x(Tg + 460)
P, - Stack Pressure,'Hg.Absolute
Vg - Stack Velocity @ stack :
conditions, fpm 1403 | 1403 | 1403
A - Stack Area, in.? 153.9 | 153.9 | 153.9
Qs - Stack Gas Volume @ _
Standard Conditions, *SCFM 1554 1554 1554
Tt - Net Time of Test, min. 60 60 60
Dp - Sampling Nozzle Diameter,iﬁ. 0.25 0.25 o o5
%1 - Percent isokinetic '
mg§ - Particulate - probe,cyclone
and filter, mg. 98.1 44.3 | 69.4
m¢ - Particulate - total, mg 104.8 68.8 76.2
Can - Particulate - probe,cyclone,
and filter, gr/SCF 0.040 | 0.020 | 0.031
Cao - Partiéulate - total, gr/SCF 0.0425 0.0311 0.0342
Cat - Particﬁlate - probe,cyclone,
and filter,
gr/cf @ stack conditions 0 037 0 0]9 0'029

A-29




APPENDIX B
COMPLETE GASEOUS RESULTS WITH EXAMPLE CALCULATIONS



The following are tracings from the recorder connected to the infrared

carbon monoxide analyzer showing the carbon monoxide levels.

Scale divisions X 50 = ppm CO.

B-1
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CLEVELAND, OHIO

DIVISION OF CLEVITE CORPORATION

""Enf

Chart Speed 1 inch/min
Scale Divisions
x 50 = ppm CO
11:30 a.m.
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Part 10, p. 7 of 8

ORSAT FIELD DATA

7 20 Fuvuau..

Location . C%Za. Aé\oa/ Exhausf Comments:

Date 2 - 13—77'

_Time -O 93O ,

Operator éb/u 2hLE T

Test (C0) (0,) (co)
Reading 1 Reading 2 Reading 3
/ 0. 2. 20.¢ 20,8
v 0.1 20.7 7,07
AVe 0. 20,9 20. %

NCcAP-31 (12/67)
B-11




Part 10, p;‘7 of 8

ORSAT FIELD DATA

atF2-© Furmace

Location .‘T’}}P/'N 6 ExpPuS T Comments:

Date  2-18-7 2 '

Time 07}_& .

Operator Qawi ﬁLEZF

Test (C0,) (0,) (o)

Reading 1 Reading 2 Reading 3
e OO0z 20,77 20.7
Z 0.03 209 20,9

3 0.0 2.0.8 20,7
AVG | ppr | 207

20.7

NCAP-31 (12/67)




Part 10, p. 7 of 8

ORSAT FIELD DATA

2 )3 Forac e

» lLocation §ouﬁ, e <, 7" /'/00/1 Comments:
Date  2-23-72
Time ﬂM

~ Operator 'é’omzﬁf,fz

e

rest (co,) (0) | (0
Reading 1  Reading 2 | Reading 3
! D.0. |=205 | 207
o .6 |20l 20,77
3 | Bo 1227 | 207
AU6 | 00 207 | 207

NCAP-31 (12/67)
B-13



Part 10, p. 7 of 8

ORSAT FIELD DATA

| _ﬂ‘ /3 ﬁ//m ce ,
. Location_ 7R/ /NG £ y_é//ﬂ.usj' Comments:
Date 07-‘2 2-72

_Time B /9. /Y.
Obérator Ka;« ZI!H,[.&

(co,) (@) (co)

Test
Read1ng 1 Reading 2 ~ Reading 3

| 0.0. 1209 | 209
2 | 0.0 |208 |05
AUC | p. o -LO,Z T20%

NCcAP-31 (12/67)



Part 10, p. 7 of 8

ORSAT FIELD DATA

Aornece #/3 '
Location S yu by € xha vst Comments:

Date '2‘23—7Q
.Time )D M /

Operator ému ‘2 7 E T

Test (COZ) . (02) (o)
Reading 1 Reading 2 .~ Reading 3

| | /5. |75 1£70.0 |
J..%

NcAP-31 (12/67)



Part 10, p. 2 of 8

VELOCITY TRAVERSE FIELD DATA

Pant UL, As['é_,z " é.’lr -

Test L SE-3
Location Wc ® /3 _
Date ):/ 2y /7 ~3\957 ’

Operator . 5/)7 Ko ex on cA™
| | o

E};gk 7ﬁyhu;\_:;:ijzszl§p Teiéfc5¢: Pres.TCk . Hg | 8P R~4607" 725“¥“£Itﬁégfig
ol | or¢g2b | 3¢ o
fors D507 7 C
-0 |0/55/ 3¢ }
0351 | pr5=23 36 L ' | i
| /e30 Oy5¢S 3¢ | - | _
P3| | 0/48° 3¢ | |
oo | /537 20 _.J
hueg§ | : o/)4¢7/ _ ‘33/ '
oo 0/45/ 33
wss o/ %X)D 2 7
oo | — | 0/%3, | 22 |
We | 1500 | 37

o Calculation columns, not Field data

Corments : ’ 1500 X %gigg X §;§-$-%% = 1554
NCAP-29 (12/67) - |

B-16



APPENDIX C
COMPLETE OPERATION RESULTS WITH EXAMPLE CALCULATIONS



Plant 60616
Ashtabula, Ohio
February 25, 1972

- FURNACE NO. 20 OPERATING DATA

| AVERAGE  TAPHOLE

: TESTI' 3 TESTING FURRACE KW OPEN TIME
DATE PLACL TIME DURING TEST DURING TEST

2-15-72  Hood 1330-1715 50200 KW 1355-1410

| | 1500-1515

1615-1630

| 1730-1755

2-16-72  Hood 1100-1300 48700 KN 1150-1210

1430-1615 52300 KN 1430-1445

| | 1535-1555

1645-1230 50000 KW 1650-1720

_2-17-72 Taphole Duct  1348-1405 40500 KW 1345-1410

' 1640-1655 39500 KW 1645-1555
Scrubber  1406-1410 40500 KiY 1345-1410 °

1543-1606 39500 1 Not Open
1637-1707 39500 K 1645-1655
2-18-72  Taphole Duct  1014-1026 42000 KW 1020-1040

PRODUCT MADE: 50% FeSi (Hard Cast)

AVG. WATER FLOWS: North Scrubber - 422 GPM
South Scrubber - 302 GPM

‘Tlopuszynski:clj



* In general, strip charts read approximately 500 KW Tow.

PRODUCT MADE:
WATER FLOW:

KJdKnapp:clj

FURNACE NO., 13 OPTRATING DATA

TEST PLACE

Hood

Hood
Hood
Scrubber Exhaust

' Scrubber Exhaust
- Scrubber Exhaust

Tap Exhaust

Tap Exhaust
Tep Exhaust

3

“CaC2 (80-85% Grade)

Maximum - 490 GPM
Minimum - 324 GPM
Average - 450 GPH

¢-2

TIME

1410-1530

1215-1345

0850-1030
1520-1620

855- 955
1010-1110

1530-1630
203-1003

1634-1138

Plant 60616
Ashtabula, Ohio
February 29, 1972

ACCURATE * AVG.
" FURNACE LOAD (KH)

22,800

- 23,000
21,500
24,000

23,800
23500

24,000
23,800
23,300
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APPENDIX D
FIELD DATA



: wv,mj*"-‘ .

PARTICULATE F IELD DATA

VERY I"PORTA\'T - FILL_IN.ALL BLAN'(S 9"601 s
%0, 2006
Read and record at the start of each /32' 1945
. test point or, if single point ”)5 -
, : :2"2 sampling, read and record every 5 F - wanio
: g . &O minutes. . ”?,7: 4ol 5 —
Plant-m% A S hitl Sbrs. | Ambiént Temp °F &b
Run No. _#A/ﬂ Sample Box Ho. 2 Bar. Press. "Hg__ 2 ¥.9
Locaticn Mm%u.&g" Heter Box No. H Assumed Moisture %__ 29
Date _ Q~/5 -7 2 Probe Léngt’h 5 Heater Box Setting, °F_QS5»
Oparator _ A E)/ Prcbe Heater Setting 4o Pirobe Tip Dia., In.- 7
L
4 _ _ \ ’ Pump .
) Pitot Orifice 4H Dry Gas Temp. {Vecuum {Box - | Impinger |Steck | Stack
Clock Cry Ges in. H20 in HA0 °F 1In. Hg |Tomp. Texp Press | TYemp
Point Tima | lKeter, CF ap Desired Actual | Inlet | Cutlet |Gouge °F r in. Ag, °F
Mol ! | )32 16305 A 77 & 350 53 2%: % | /o0
1%”; 11y 3, ‘—/L le 29, ¥ ﬁ',_'ﬁ«/c )T ))& 72 -/ é } ) o ) e
| i ﬂﬁ 43 2 Lhde - Jet Y 1.y o) 24 L 5 5" yZX
' L4579 ) ito Loy Ly G 241 A G s~ /|20
le4S. 8 JNY) Jul © [l O 74 25 2 by Llo
é _:."l G /.30 e ' 25 v £ 2" _& & jag
4 }%v is Lyl O¢ Jo ol S s
) ﬁ% =5 77 T 77 )7 77 /, /7
(e$7. % L.70 290 290 | & i L5 (o | leo
.20 /:9¢ L322 oo 32 2/ eo | Le2,
L 5o L Lyl zew g2 22 leo | | 4132
Lo A Llbo | Joy &2 25 VR L30
L 2o L. 4o Lyol ey i 1 RS /e Lo
losids 1p23, 120 L3y L2l )f&“ S///Lz L i (p//( l 138
X v 1676, . 20 v d / - “ : ; "
e3-10i0y 1420.7 1,50 Lo 179 | Qe £e kd ; 20 | 135
2ilbiro 1429 4 Lo L 20 .22 190 Sile 4 1 20 | %o .
3y 1L %3 ) 1120 nra nr) 92 (oA ra ) bo | T
TASYREVATAN Lile: 1 AS Y4 s 16 . L | | Joo
51& ay ¥, & L. L2 ) AT 1Asd Js0 L /AR : oo : ng
' : ! : ' AT g ars b= e 4
/L 32 L9353 H [iH O )léQ l/éi lie QL Z b y [ 2 ] 0o (
l ,g [ei42 1498, pdo | Jito Leol 12 94 q .|\ Go S | Qe

L SN AL S U Ut SRR i



— X

‘J‘zo" |

i 9 ’&!ﬂ, _Q/$“—72, /4/775/7 N | Pump o
: ”2* - J : _ /{}Pitot Orifice &H | Dry Gas Temp. |[Vecuum [Box Impinger
}dii/ttﬂ/ Clock Dry Gas |[in. Hp0 in Ha0 °F |In. Hg {Temp.| Temp -
1 Point Tiua kieter, CF Ap “Desired 7§ Actual | inlet | Qutlet |Gauge °F °F
Nee- 31 )6iq) | D017 _L&p Lac | o)zl 1) s | 99 k.9 450 40
Yl Jlei $2 | Dpp. 8 Lo pay | 12y | 130 94 9 | { [
Sl | 02,2 9y Liyo Lo | /80 | Q4 g | /
C Clyrior | 910.9 .oy L.ae D YENER 94 9 < v
Fod -
]
i
l
o
>
N
l
]
i
r
{
Comments:

NCAP-37°(12/67)




- Part 10, p. 4 of 8

0lTidE 20
Plant=2iveksd/ Arep—triwmo

Rur No. /M -2
Locaticn dao7h DA CxhawsT

e

PARTICULATE FIELD DATA

VERY IMPORTANT - FILL IN.ALL BLANKS

— e —

Read and record at the start of each

test point or, if single point

sampling, read and record every 5
minutes. .

Sample Box No. 2.
Meter Box No. 1.,&

Vw ‘20

%‘Qt 42.
703_ 0.6

4/95- 196 %

mrT /5’?0. | o ‘ v
Anbiedt Temp °F 29 '

A9:¥E

Bar. Press. "Hg

Assumed Moisture & R 7

Dete  2-/4-72 Probe Length w Heater Box Setting, °F ,?q‘oo .
arator éd! z ~cbe Heater Setti ° Prodbe Tip Dia., In. % . /&

Oparato 5! Prcbe | a‘u r Setting é o obe Tip In ‘ 75

‘ ' : , Pump
Pitot Orifice &Y Dry Gas Temp. |Vaczuum {Box - | Impinger Sta:& Stack
Clock vy Gas a. Hp0 in H,,O °F In, Hg |[Temp. Temp Press | Yemo

Point Tima fieter, CF AP Des;rﬂd Actual | Intet 1 Outlet |Gauge °F °F Hin. wq_ °F

PNGE Dl Jloo 217, b2 | .

0 oy | 9192, 44 /. ¢o .25 478 | Co Lo 4 __laso 6o 294! 9a°
AN’ 223 5 /. Be 2.00 Aoo &8 Go 5 | & o l 210
3.2 735 S 1.0 deoo Q.00 | 29 6o 5~ :’ © O | 170
H1)) - (& 22%, 1o [ 6o L 2.5 Loy | @24 b d 57 oo 135
1. 2o ! 230,268 liSo | BY752 ) 6y e R2) & 57 L Q Jo §
Gly: 3y 233,39 J. 4o 158 [.5Y 9¢ e 5T %o, : 124

Slhhel lu:as | 233, 33; : — 55 - .Q : — [ =

lﬁ'—"@! 1. 29 7236 .1 L9 .05 | oy o o .
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PARTICULATE FIELD DATA

VERY IMPORTANT - FILL IN.ALL BLANKS

Read and record at the start of each
test point or, if single point
sampling, read and record every 5

minutes.

Uw
%0, iy
%OL 2o.6

- TR
F'a)‘:‘).‘b

mr R)“-l.a. .
- Ambient Temp °F 52

Run No. SUE - 2— Szmple Box Ho. 3 Bar. Press. “Hg 27,44
LOCat’lcn ﬁutg 4110 é;%ﬂag_f - Meter Box No. 3 Assumed Moisture % 2
‘ ' _ /
Dzte 2//6 /7L Probe Length S Heater Box Setting, °F 200
Oparator -cEO”'Z ,,‘/4-_5 Prebe Heater Setting 60 N Pirobe Tip Dia., In. : > L, )875S
‘ ' ‘ , ‘ : Pump .
o _ ‘ Pitot Orifice -4H Dry Gas Temp. |[Vacuum [Box - | Impinger |Stack |[Steck
Clock ry Gas in. Hp0 in HA0 °F 1In. Hg jTemp.| Temp Press |7emd
Point Tima Feter, CF AP Desired 7 Actual | inlet | Qutlet |Gauge °F °F in. dg | °F
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SHE-2 _p

2fre/72 e 2072
Pitot Orifice &H | Dry Gas Temp. |Vacuum {Box Impinger |Stack |Steck
- - Clock vy Gas in. Hp0 “in HAQ °F I In. Hg Temp.} - Teup Press | 7cmp
Point Tima lieter, CF AP Desired Actual intet 1 Qutlet |Gauge- | °F °r in. Hg |- °F
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PARTICULATE FIELD DATA

VERY IMPORTANT - FILL IN.ALL BLANKS
. EX T ———'.
Read ‘and record at the start of each
test point or, if single point
sampling, read and record every 5

Ow. 1007

DbCoOy

. X A
%02_ 20.6
S -2 7%~

F_ goa3

M )'e96.9

minutes. " Ambient Temp °F S5
Run No. SHE - v Saaple Box Ho. S Bar. Press. “Hg 29. yg
Lecaticn ;ﬂd jzf"{ M  Meter Box No. 3 Assumed Moisture 5 <
' ' )
Dzte 2//‘/73/ Probe Length S " Heater Box Setting, °F 280
Oparator WZAA‘S Probe Heater Setting 60 9 * Probe Tip Dia., In.__ 78 J/€7S
| Pump =
Pitot Orifice &H Dry Gas Temp. {Vacuum {Box - | Impinger S*" Stack
Clock Ty Gas in. Hp0 in H,0 °F In. Hg |Temp.| Temp Pres Temd
Point Tima Meter, CF AP Desired 7 Actual |:imlet I Qutlet |Gouge °F °F in. no °F
STAnT /szn ¢ .42 | .97 TR | C8 ¢4 S |zoo| €5 2949« t2e
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SH-3 Py :
. . » Pump: MR
: Pitot Orifice | Dry Gas Temp. |Vaczuum {Box Impinger tack
_ Clock Dry Gas in. Ho0 . ~in H,0 °F 1 In. Hg [Temp. Texwp {cmn
Point Tima leter, CF AP Desired ! Outlet |Geuge °F °F in. Hg | °F
STRT | /s : prf Jro g 74 /6.0 (200 | 65 | 2944 | )20
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" PARTICULATE FIELD DATA

Up 72c
VERY IMPORTANT - FILL IN.ALL BLANKS ° %CO o L
Read and record at the start of each. %02 20,6
test point or, if single point ﬂ_s 2L
ﬁ' sampling, read and record every 5 /h,c, qaq,a _
Plant C; - /454 M 20 minutes. 'ant Te‘ng or S8
Run No. SHE - # Semple Box No. 3 Bar. Press. “Hg 2. HF
Locaticn f«ﬂ %ﬂ"( %«a" Meter Box Ro. 3 Assumed Moisture % “
' —
Dzte 52//6/7@ Probe Length S Hecter Box Setting, °F 200
&% W Prcbe Heater Setting é o Pirobe Tip Dia.A, In. /%‘g ./97-S
: , Pump g
Pitot Orifice 4H Dry Gas Temp. |Vecuum {Box - | Impinger |SteT¥ | Stack
Clock Ty Gas in. Hp0 in H,0 °F In. Hg |{Tomp.| . Texp Prass |[7emd
Point Time | leter, CF AP Desired 7 Actual | irlet | Qutlet |Gauge °F °F in. Hg | °F
L SrAer 1 /657 /8¢, S® .7 i .75 | ¢ Ly 2,4 |200| SO 2UM| 170
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ajisfrr_____ SKE-Y pp 25?’@

~ - | Pump ' e}
Pitot Orifice &H . Dry Gas Temp. |Vacuum {Box Impinger |Stack |Sta
Clock | Dry Gas in. Hp0 in_HAQ °F 1 In. Hg |Temp. g¢wp . |Press | icm
Point | Tima eter, CF | = AP Desired 7 Actual | Inlet [ Outlet |Gouge | °F °F in. da | °F
HeT | 17 58 . t.2 AR 20 2,0 _[2090 | __Ss | 2944 /00
D/ 118 ot [ 2 L Ydy” | he” g6 70 2.0 | S87 ol 1 Jlo |
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o, PARTICUL}\TE F IELD DATA g_v_:.,{'yu,' tal
2900,
VERY INPORTANT - FILL IN l\LL BLANKS ‘.»;;_,« t@,, ¢ 09
| %00 20,5

Read and record at the start of each A . 2
test point or, if single point ;%5 *
samp]1ng, read and record every 5 . 1720
minutes. M~ My

e
40

: /5ﬁmb1ent Temp °F

oL D

semple Box No. “'Bar. Press. "Hg__ 72—, 3
Meter Box No. GL ¥ ’Assumed Moisture ¢/ 7@

Probe Length

5 At

: '{"*te*‘ Sox Setting, °F

= V. .
Prcbe Heater Setting 5‘3?/ *Probe Tip Dia., In. J{[ )
' L Pump ;
t Orifice AH Dry Gas Temp. |Vactuum (Box - | Impinger (Stack | Stack
- Clock Dry Gas in. Ho0 in H,0 _°F In. Hg {Temp. Texp Press ewd
o Point Time leter, CF ap Desired 7 Actual | Inlet ! Outlet |Gezuge °F °F in..ig {.°F
Nl - TIZ0 [0 |7 1350 | &b [54.81 |
S7apt 127K~ | )99 . 2] - | YT =N
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8 A PARTICULATE FIELD DATA Uw, 2.9
e - 2oy 03
J}o 9/\ ﬁ ”D y | _ - % 2 ,ﬁl

< . r N - : . .

v /?/7%7’,, ERY IMPORTANT - FILL IN.ALL BLANKS | ,90; no§_
——— U0 47 Read and record at the start of each S z2/24
' ¢ Ztest point or, if single point 1 ”7/‘— ¢ 0886

S 3

, . F( ZD .~ sampling, read and record every 5 _ m[ 123,
| Prant A= 0 ﬁ— minutes. C !
Plant e il 0 ‘ Ambient Temp °F

“Run No. f}' I - - Sample Box Ho. G:u,l/ — J: : Bar. Press. “Hg 7-—"}3
chatic. T oo f: Vk&«[zr Meter Box No. éI - / Assumed Moisture % ] 4

n

Pate __ 9»//3/7?‘“" Probe Length g % Hecter Box Setting, °F 250 f

Oberator' ,4/(1'*’{& Prcbe Heater Setting 572 Probe Tip Dia., In. 6 %ﬁ?
1 - , | ' . Puzp | : ' |
Pitot Orifice AH Dry Gas Temp. |Vacuum {Box Impinger |Stock | Stack
: Clock Dry Ges in. Hp0 in Ha0 °F 1 In. Hg |{Tomp. Tewp Press | Temd
Point Time leter, CF AP Desired 7 Actual | inlet ! Cutlet |Gzuge °F °r in. ng | °fF
'{l .:. iy 7 ik p ot o~ j i?ﬁ 2& Zq:l
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!

Plant A' ‘ﬂ‘“«LA&A

i’Zo

Run No. ATE ’3
Locatien /ﬂ-f L x’/@\,

0

>/ 15[ 77—

PARTICULATE FIELD DATA=&*

VERY IMPORTANT - FILL IN.ALL BLANKS

Read and record at the start of each
test point or, if: simgle point
sampling, read and record every 5

minutes.

Sample Box No.

Meter

2ox RNo.

@I/

GL L

Uw

'%CO

As -a)o!‘t‘
p-

5.3
Ny

e

,bzené’femp °F

Bar. Press.

Assumed Moisture ¢

hO—

"Hg

29.4

4

/20

Dzte Probe Lengin L’\"\”\I’ Heater Box Setting, °F 2% %
Operator j4"[)"i"r"! ﬁutrx Prcbe Heater Setting é'Q  Prrobe Tip Dia., In. %,{.jf:'z\_s_o
y —I— | NEBN -
: Pump .
Pitot Orifice &H Dry Gas Temp. |Vacuum {Box - | Impinger |[Steck | Stack
Clock ry Gas in. Hp0 in H.0 °F | In. Hg |Tomp. Temp Press | Ycmd
Point Tima eter, CF Ap Desired Actual | Inlet 1 Outlet |Gcuge °F °F in. Hg | °F
P . 1/074[1194.0 % _ | —a [ 2¢ 280 | fo° 129.€
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PARTICULATE FIELD DATA

VERY IMPORTANT - FILL_IN.ALL BLANKS

Read and record at the start of each
test point or, if single point
sampling, read and record every 5

Plant_ () C 75 A 7m g . mnutes. Ambient Temp °F____5D
Run No. /}55’/ ' Sample Box No. Lo, 4/ Bar. Press. "Hg__ 29, B
Locaticn #¥3-0 “ScpuRBER Meter Box No. Fasr. <5 - Assumed Moisture % /&2
Dzte 2/ 7 2 | Probe Length g@z{;(f_ﬁ Hester Box Setting, °F /@
Oparator Fradk o R ncs Prcbe leater Setting Pirobe Tip Dia., In. %
. o ' L ' Pump : .
At w e Pitot Orifice &H Dry Gas Temp. |Vacuum {Box - | Impinger |Steck |Stack
! Clock ry Ges in. Ha0 in HAQ {In. Hg |[Tomp. Temp Press {icwp
Point Tina lieter, CF | = AP Desired 7 Actual | inlet TOuETeE Geuge | °F °F Ho—tiem °F
) 1906 15,063 | NonE < xS 132 152 | & foo] > & Jb |~/00
2 Y /O F?é 2,36 YSED s — gz 15 ¢ Zo | | w0 T a——
l a3 LS | £2 Tz ¥ 7Z [ 7 -
- . == e PR R
| |, |
ASE= A TILTE A USED
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S PSR s SO

}

Date: 2/t J/;}; |

T e R el U S b e e mems s o eale i s e b o

The-ic

PARTICULATE CLEANUP SHEET-

No-/

"Run numben:

pokr (G lAAi )
Plant: » - H oo
Location of sample port: W 3, ;‘,J,,_:.if’-':,

Operator: __de. Jepy ¥ 0dciii

Barometric pressure: 59.47

4

Sample box number:

Ambient temperature: +o

‘Impinger H0
Volume after sampl ing . 38 7m1

Impinger prefilled with _4_ng]
Volume colleéted = _/3ml

Container No.ypi-! Ether-chloroform extraction
Extra No = of impinger water 8.7 ___®g

Impinger water residue 28,9 _mg -

Impingers and back half of
filter, acetone wash:

Container No. yMe-| .
£.9

Extra No. Weight results mg
Dry probe and cyclone catch: Container Ho. .
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. o)
front half of filter, Extra Il Weight 1t
acetone wash: xtra to. eight results L7.9 mg

PN - -

Filter Papers and Dr_y Filter Particulate

Filter number

Container no.

. - : -

Filter number .Container no.

000 /6 /. NS Y- :
.:Q,-‘Az" Ze - ..', v
C A - . - l
focles - © 733 ‘ . Filter particulate
! : : weight 35¢ . ) mg
 3etal particulate weight Ha4.0 Mg
ToTh i R g‘;lous gty srs”
Silica Gel | S L
Weight after test: A,
Height before test: K221

Moisture weight collected:

‘Moisture total__ g4y gm

244 > '
Container number: No..% VB2 2. lsf 4.
Sample number: = PpE- ) Analyze for: :

Method determination: ‘“i
Comments:
_Lf;/du ‘o L s -7



PARTICULATE

 Date: _ _9-,£-272

" Run number: /g@e - 2
Operator: ey ¥ J3mopeis
Sample box numbert’ 2 | '

CLEANUP SHEET
Plant: H) /7L
Location of saéple port:

Barometric pressure: .49, s
Ambient temperature: 92

s

2

Impinger H20
~ Volume after sampling 3Oml  Container

No. #§£- 2/ Ether-chloroform extraction
Rg

Impinger prefilled with ggom] Extra No. of impingfer water L
VYolume collected — Zeaml Impinger water residue_ 79.4 mg
Impingers and back half of Container No. gpr-2 .

filter, acetone wash: Extra No. Weight results " )7.0 mg
Dry probe and cyclone catch: Container No. .

' Extra No. Height results mg

Probe, cyc]one; flask, and Container No. ¥HE=-D

front half of filter, Extra HNo. _ Height results 235 S mg

acetone wash:

Filter Papers and Dry Filter Particulate
Filter number Container no.

Filter number Container no.§

/A 25~

ChHe 3 ﬁ’é/

. Filter particulate
weight 1252.9 ™

ticulate weight

2492 .4 M9

 Fo&at par

Silica Gel -
Weight after test: 20V .}

ToTi A o 2&%‘,2“& £ 7 Her IKw XX 4

Weight before test: /83,8

Moisture weight collected: )24

‘Moisture total__ )2 % gm
4. B '

Container nunmber: 1._8 2.

Analyze for:

Sample number: NVRE- 2

Method determination:

Comments:

D-28



|  PARTICULATE CLEANUP SHEET ‘

/15 77 /"/‘/J v /d

| Date: RA-~)¢( -7 2 Plant: "G b
" Run number: 4. —— 3 Location of sample port://@mf 6/4'42.6 ({i/"l--.—__
Operator: >/ s Barometric pressure: 9, &8

2

S‘amp'!e box number:

Ambient temperature: - 3¢ °

Impinger Hp0
“ Yolume after sar'npl'ing‘ 27 2m}

Container No. y/p)=3 Ether-chloroform extraction

Impinger prefilled with{gzﬂ ml  Extra No. ~of 1mp1ng_¢er water. 2: 2
Volume collected - ml - Impinger water residue )55,
Impingers and back half of Container No.ypr-3 —

filter, acetone vash: Extra No. ~ Weight results ».7
Dry probe and cyclone catch: Container No. .

' Extra No. Weight results

Probe, cyclone, flask, and Container No. ype=3

front half of filter, Extra Ho Weight results 139.9 mg

acetore wash: - ' g *

Filter Papers and Dry Filter Particulate

Filter number Container no.

. — - . s

Filter number Container no.

080 QAP  wWwl-0.(,29 2

- . Filter particulate

_ ' weight 100 &£ M9
Tobed particulate weight ' )39, mng

292. 3

ort g

Silica Gel
"~ Weight after test: 20%.0
Weight before test: /9.8

Moisture weight collected: 7.y
Container number:

Moisture total__ /2.~ gm
3.- ’ 4. . )

Sample number: NHe-3

1_3__2

Analyze for:

Method determination: .

Comments:

S 2

'D-29



PARTICULATE CLEANUP SHEET, -

. o o . ) . jM ) . | - . L . e
.4Da.te: jg ~ /L 77- ' : 2 Planty Yo ‘ #_. 20 ] | A

. Run number:

. Operator: _ /,m

. Sample box number?

Location of sample port (ém.
Barometric pressure: ;
Ambient temperature:

l‘d "

Impinger H20
- Volume after sampHng e, ml Contafner No. NAE-Y Ether-ch’loroform extraction
g ~of 1mp1nger water .9 mg

Impinger prefilled withd; - Extra No. K
Volume collected ' Impinger water resiQue 27.5 mg
Impingers and back half of Container No. yp -4/ .

fj'lger, acetone wash: ~ Extra No. Weight results___ 5.3 mg
Dry probe and cycl_ong catch: - Container MNo. . _
' ' Extra No. Height results mg
Probe, cyclone, flask, and Container No. ype-of ‘

front half of filter, Extra lo.  Veight results uq.1 mg

acetone wash:

Filter Papers and Dry Filter Particulate
Filter number Container no. Filter number Container no.

|
 GOO0RY 7 A= |
| - Filter particulate
i : weight 1694 Mg
 Zoted particulate weight ‘ 9.0 Mg
' TcTHL o PRcyclove Euiter  212.§%
Silica Gel o |
Weight after test: a01,7
Weight before test: /565
Mofsture weight collected: 5.2 » : ‘Moisture total__y5.2 gm
Container number: . . V. gl 2. 3.4, | '
Sample number:___ ypuE-Y Analyze for:
Method determination: - :
Comments:
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VN
PARTICULATE CLEANUP SHEET

pate: T2 o ToPlant: @~ T sl e
‘Run number: __./'/ N - Location of sample port: o, 72, pepd
Operator: Barometric pressure: | 229

Sample box number: /0 MY Ambient temperature: 5’5

Impinger H0

Volume after sampling 3 [ Container No.gye-a Ether-chloroform extraction

Inpinger prefilled with#2o ml  Extra Ho. * of impinger water locide P9
Volume collected - ml Impinger water residue__2g.7 mg
Impingers and bagk half of Container No.c pe-2 .
filter, acetons wash: Extra No. ~ Weight results _.'g,,? mg
Dry probe and cyclone catch: Container No. .
' Extra No. |  Height results i mg
e T ' AE
j Probe, cyclone, flask, and Container No.cpig-2 . Y
" front half of filt . o s o
acetoneawasg: & Extra fo. ‘Meight results — 26.6 mg

Filter Papers and Dry Filter Particulate o
Filter number Container no. Filter number Container no.

oDl L Q. A%n

1~

: Fﬂter”cpartwcu’late
weight L

N mg

Total particulate weight
I:T J

Silica Gel

Weight after test: 1$2.9
Height before test: JILO ,
Moisture weight collégted: _jg.y _ - Moisture tétal_),Ag gm
Container number: %' 1. 28 3. 4. -
Sample number L CHE- A 7 Analyze for:
Method determination: : *
Comments:

A}
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r l
j; ! “m) PARTICULATE CLEANUP SHEET

‘Date: //é 7 Z o . Plant:

‘Run number: (7 L3 - Location of sample port: LepTig) Hoed
Operator: _ ﬂL/Ef\/ . \ Barometric pressure:__ 2g.ge
Sample box number: ' J () : ~ Ambient temperature: . sp°F

Impinger Ho0

Volume after sampling oo ml Container No.L Rk 3 Ether—ch]oroform extraction

Impinger prefilled with "hlgm‘] Extra No. ~ of "impinger water -2 g
Volume collected = m Impinger water resfdug JeA. 8§ mg

- v - '7_ - ’-a
lmpingers and back half of Container No.cpg- 3

f1j,er, acetonevwash: ' Extra No. __ Weight resultsi Q2 mg
Dry probe and cyclione catch: Container No.. . o

’ Extra No. Weight results mg

Probe, cyclone, flask, and Container No.cpe-3

front half of filter s g

acetone wash: ! Extra lo. » Height results — 97, 2 mg

Filter Papers and Dry Filter Particulate
| F{lter number Container no. Filter number Container no.

[
6607+5 1 0, 4
: |
i Filter pafticulate
| ; weight "% £29.0 mg
Pt particulate weight | 12,2 Mg
TPt m )
1 Silica Gel _ _
| Weight after test: , )93'°
Height before test: |$5,C‘_,
Moisture weight collected: ,o.? ' - Moisture total _ jo0.0 gm
Container number: .. 1. 2. 3. 4, '
-Sample number:  CCHE-3 . ~ Analyze for:
Method determination: |
Comments: - ' &
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Bt
60 % ' PARTICULATE

‘oate- 2,//(/72_ .
' Run number: c%ﬁa‘;%hm-/bzf”’%

Operator

| Sample box number: Lry ~L -

CLEANUP SHEET

Plant: &R‘}“a» VkA #?—0 »
Location of sample port: _s-aTexl Hoed -

Barometric pressure: j\ﬁ_ 4O
Ambient temperature:__ .5p°fF

Impi nger Ha0

| Vo]ume after sampling iol/ ml  Container
~ Impinger prefilled with4pp ml  Extra No.
" Volume collected t_tm

No.Cug=H Ether-chloroform extraction
~of 1mp1nger water . 0.9 »g

Impinger water residue $2.) g '

Impingers and back half of Container

’ ] No.CHE-Y .
1 f.ﬂ.,er, acetone wash: - Extra No. Height results 9,7 mg
" Dry probe and 'c-yc1_or;g catch: - Container No. . | _
- Extra No. Weight results mg
Probe, cyclone, flask, and . Container No. g -4 )
front half of filter, Extra MNo | Height results So0,7 m
acetore wash: * 9 - : 9

Filter Puggps qg% Dry Fﬂter Particulate

. — - - -«

Filter number mo Filter number Container no.

. Filter particulate

weight (25 mg

_1ZTH L Pﬁ_%a.u.,c_zurg 244.9

‘Moisture total_s2.2 gm

I
| !
i 0002\77 0,682) |
| !
. ' '
L ' o ‘hﬁﬂ particulate weight A )74, ™
_ lSihca Gel o '

| Weight after test: 197,¢6

Weight before test: 182.£

Moisture weight collected: g8

' 3‘ 4.

Container number: - . . 'l._ 2.

. Sample number: CHE - H

Analyze for:

Method determination:

- Comments :
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} B o PARTICULATE CLEANUP SHEET

| pate: /i/% /’)7» ' © Plant: A3 o‘t’» ,
. . f'\-.,[ .

! Run number: < ﬁz ,L "‘L . Locatwn of sample port: Sout homJ
Operator: A’U’JM Barometric pressure: 1\841 0

Sample box number: f /HC - 3 Ambient temperature: - JOX

| Impinger Hp0
- Volume after sampling j§ om!  Container NoS\HE—') Ether-chloroform extraction
<. T of impinger water 77,0 g
Impinger prefilled withﬁl-%ml Extra No. s L

Volume collected - ,ml Impinger water residue 53 ,Z ng '
Impingers and back half of Container No.5f‘ﬁ"/ . .
fﬂ"-?r’ acetone quh: ‘ Extra No. R Weight results ?,/ mg
. Dry probe and cyclone catch: - Container No. . o
’ Extra No. Weight results o R mg
~ Probe, cyclone, flask, and Container No.GEE’!

.. front half of filter,
i acetone wash:

Extra Ho. N Height results 28.7 mg

- - - - -

Fﬂteaf_Papers al\i Dry Filter Particulate

T2
Filter number - Filter number Container no.
0o 1YL 0.]220 1
. S ) e - . , . l
2L 7E o /72 . Filter partwcula‘E
| . weight mg
Fotal particulate weight PR Lve, trle 5254 mg
T™HIDHL " 594 .6
Silica Gel L
Weight after test: = 1047
Weight before test: (£4.5 ‘ .
Moisture weight collected: 25,9- : Moisture total 2512 gm
Cortainer hu‘r‘nbem,%_m_.._. V2. 3. A o
\$a@le number: ‘;H‘E'L - Analyze for:
Metho& -determination: -
Comments:



PARTICULATE CLEANUP SH

WaTeh f&‘/‘
LFTx1Y

ey

lass  ia TR
F//?z:ﬁ wﬂ“’*_

YA

Locatlon of sample port

| ,D'a_‘te: A//é/?Z-
" Run number: _ SHE - 2
Operator: 2o

Barometric pressure:

2

Sample box number:

W/ hma

Q&ao J

Ambient temperature:

S0 °F

Impinger H20

- Yolume after sampling :352 ml  Container No.SHE- E-< Ether-ch]oroform extraction
. ' _ ~of 1mp1nger water 269 mg
Impinger prefilled withjdff‘m] Extra No.
Volume collected - € m Impinger water residue__ 7.3 mg
Impingers and back half of Container No.s My -2 .
filter, acetone wash: Extra No. - Weight results ‘J‘.é, mg
Ory probe and cyclone catch: Container No. .
| ' Extra No. Weight results_ mg
Probe, cyclone, flask, and Container No.gpe- >
front half of fﬂter, _ . i :
acetone wash: . Extra tlo. Weight results ' 223.0 mg
Filter Papers and Dry Filter Particulate N )
Filter number Container no. | Filter number Container no.
1 -— C . .
4 ’) 009256 0,620 |
‘L L l
il o2 o €991 i - Filter particulate
I weight_ sgag.s” mg
Tota'l particulate weight ' 2121.8 mg
TeTAL /Y, Ctlldolvg §Riter 223522
Silica Gel o -
- Weight after test: 198, 2
Height before test: 1£].0
Moisture weight collected: ;7.2 . Moisture total /7, 2 gm
Container number: 1. 2. 3. 4. '

Sample number:__ SHE - 2—

Analyze for:

Method determination:

Comments:
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{

Date: 2/5/72

PARTICULATE CLEANUP SHEET

'Run number: = [FES

Operator: _ ES rol 7
 Sample box number: _ 2

Plant: /O /’/—"'*”A-H ‘3’9’0'

Location of sample port: _Sg.Th Hrood

Barometric pressure: 2§90
Ambient temperature:_ & °F

Impinger Ho0*

Moisture weight collected: 2.7

Container number: .. 'I.EACZ/Z.'_

3. 4.

Volume after sampling 27.9ml  Container No.spe-3 Ether-chloroform extraction
" Impinger prefilled with4goml Extra No. ~of impinger water, 3.6 "9
- Volume collected =7 m Impinger water residue 22.8 mg
" Impingers and back half of Container No.spe- > . . o .
filter, acef:one wash: Extra No. Weight results 9.4, mg
Dry probe and cyclone catch: Container NE.V" .
' Extra No. Weight results mg
Probe, cyc"lone, f]ask, and 'Container No. spp~-3
:ggggnza\}i:szf filter, Extra Hlo. Weight results mg
Filter Papers and Dry Filter Particulate N ) o
Filter number Container no. | Filter number Container no. .
A . a . ' . S -
)QQ_Z._J.___ C’L_é_é_j.;(_ i ™ Fi]ter parti'CU]ate
. i _ wgight C144e. mg
Total particulate weight o 263.3 mg
TeTB y _ fer @Mkl??@ 9
Silica Gel S -
Weight after test: Ao 073
Height before test: /E2,6

‘Moisture total__ ) 2.7 gm

Sample number:___ Sks 3

- Analyze for:

Method determination:

Comments:

D-36
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'”7—37 %Iﬂ-ss BETER 7’}’<""F‘“77""~

;ﬁ WaTch
PARTXCULATE CLEANUP SHEET 2
~ Date: Plant: —r%';% AS ;1 H‘ 9-0
" Run number: Sﬂ. ‘7/ Location of sample port: 0oTh Hand
Operator: _ )? - Barometric pressure: 28.90
Sample box pum C 3> Ambient temperature:
Pée o % P S0°F

Impinger H20

~ Volume after sampling #07Zml
Impinger prefilled withijy) ml
Volume collected 7 m

Container No.ski=4 Ether-chloroform extraction

Extra No ~of 1mp1nger water e,y mg

Impinger water residue__ ;57 mg

Impingers and back half of
filter, acetone wash:

Container No.SpE-y .
M7

Extra No. - Weight results mg
Dry probe and cyclone catch: Container No. .
' Extra No. Weight results mg
* Probe, cyclone, f‘!ask, and Container No. SHE-Y
:Zgggnga;:sﬁf filter, “Extra llo, Weight results - L?7.9 mg
Filter Papers and Ory Filter Particulate"‘; B i
~ Filter number Container no. Fﬂter number Container no.
w253 a65Y2 1. ._
‘ : { .
i - Filter particulate
| : : rweight 241.2 ™
_ Total particulate weight _4#4a9. ¢l Mg
ZeThs » PR Cvd_zg..a_m 4@1
Silica Gel '
Weight after test: = 1947
Weight before test: 1832, | -
Moisture weight collected: 1. ¢ Moisture total Ll Gm
]t 3¢ 4. . ) ’

Container number:

Sample number:

Analyze for:

Method determination:

Comments:

D-37
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. Sample number:

[ @1- ti“z_ LeorRded 2//5/72.
, ‘ PARTICULATE CLEAHUP SHEET

Plant: (&2 /fsw 4 Ao

Operator:

Sample box number: 7Z-/O

Location of sample port:
Barometric pressure:
Ambient temperature:

we'Sd £X
9.}

5o~

Impi nger H20

Volume: after sampling ?9‘/m1

Container No.pTE-)

Ether-ch'loroform extraction

Impinger prefilled with_‘_—@rgﬂ Extra No. = of impinger water 2.7 M
Volume collected — o m Impinger water residue P ng
Impingers and back half of Container No. gare-! : - .
filter, acetone vash: Extra No. Weight results AR mg
Dry probe and cyclone catch: Contaiﬁ_e'r No. .
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. gT¥-)
:zg;‘gnga;;gf flvlter, Extra HNo. Weight results 3.7 mg
Filter Papers and Dry Filter Pérticu]até T ) |
"Filter number Container no.4 Filter number Container no.
A00 /)4 0. ] 255
: |
i . Filter particulate
! : weight ) )5g.4 mg
 Fotet particulate weight | )72, mg
' +TETH - PR %_d,_u_g__tzmk )26 . 4
Silica Gel - o
Weight after test: aRLx
Weight before test: 1€l
Moisture weight collected: 2,1 : Moisture total__ 2.) gm
Container nunber: 1. 2, 3. 4. : '

BT~ )

' Method determination:

Comments:

 Analyze for:




vate:  2/17/72

PARTICULATE CLEANUP SHEET

Plant: ‘Tt’é%- ASﬂ A hl“" Zﬁi Jo

‘Run number: AT E-2-

Location of sample port: _4+Af &¢hyy<T™ -
Barometric pressure: 2491 -

Operator: _ M'L»ﬂéy
Sample box number: G

Ambient temperature:_ &g °

Impinger Hp0

Volume after sampling '%_m‘l
Impinger prefilled withef,, ml
Volume coHeeted A _m

Container No.ATE- 2 Ether-chloroform extraction
Extra No = of impinger water °. 2 mg

Impinger water residue ‘o mg

Impingers and back half of
filter, acetone vash:

Container No.pT/~ 3+ .
Extra No. ___ Meight results 34,3 mg

Ory probe and cyclone catch:

Container No.. . A :
Extra No. Weight results mg

Probe, cyclone, flask, and
front half of filter,
acetone wash:

Container No. pTEE-» .
Extra MNo. _ Meight results 2.0 mg

Filter Papers and Dry Filter Particulate

Filter number Container no.

000250 0.47837

. - - . -

Filter number Container no.

. Filter particulate

i -
1
|
|
| weight 21.L M

Fot¥} particulate weight 58 & mg

TZTRL. PR Cyclove f uttee I3, |

Silica Gel
Weight after test: /] 90.!
Weight before test: 180,V
Moisture weight collected: _ 3.9 - ’ : Moisture total _ 25 agm
Container number: .. 1. '

2. 3. 4.

-

Sample number:__ ATE-2

~Analyze for:

Method determination:

Comments:

D-39 .



| / PARTICULATE CLEANUP SHEET S !
_‘*Date° Q‘{/g " Plant: __ AShTH WIE ﬂ,;.o B ‘
Run number: A’T‘F ,..’) + Location of sample port: _TpY
Operator: Barometric pressure: -

Sample box number: Ao.// ___ Ambient temperature: - 5%°

Impinger Hp0
~ Volume after sampling {7%1 Comﬁbf' o, ﬁIL3 Ether-chloroform extraction

| Impinger prefilled with4o0 m} Extra No. v of 1mpinger water, 2.l "™
Volume collected ) m Impinger water residue o mg

. Impingers and back half of Container No. 4T3 .
f”"?r’ acetone wash: ~ Extra No. . Wefght results -

Ory probe and cytlpne catch: - Contaiﬂe._r N'o':-_ . .

'  Extra No. Weight results ' mg

~ Probe, cyclone, flask, and Container No. prE-3 :
:Egggnga\}/asgf filter, Extra Ho. _ Weight results - ) 9.7 mg

ki = -

- — - *

Filter Papers and Dry Filter Particulate '
Filter number Container no. Filter number Container no.

0p023) 0£340

- Filter parti'cu'l ate

- weight_ oo,y mg
‘ Wparhcuhte weight - 19y, Mg
T n_PR (‘Jl y 192. 0
Silica Gel =~ _ | o S B
Weight after test: - |€7o
“Weight before test: (422 . :
Moisture weight collected: _g.3 : : : “js‘tyre total_ &~ om
Container number: .. 1.4/ 2 3. 4, ) . '
. A )
S.ample.ﬁq'ﬁi{&r: Y g A * Analyze for:
- Method determination: | : ' , ' ‘
Comments: '
N ’

- | D-40




M( */L‘f / K’/&mcums CLEANUP SHEET

. Date. . Plant: E /ﬂ%/?ﬂbulaig
‘Run number: F}Sf-—j - Location of sample port: _ covebbey ﬁnm:s
Operator: Barometric pressure: 29,0
Sample box number: F Z_ 5o °F

Ambient temperature:

Impinger H,0

- Volume after sampling 1 Container No. #S£-) Ether-chloroform extraction
Impinger prefilled withYoDml - Extra No. = of 1mp1nger water V7 g
Volume collected @W Impinger water residue_ /.3 mg
Impingers and back half of Container No. As£-} . .

filter, acetone wash: Extra No. ~ Weight results /7S mg
Dry probe and cyclone catch: Container No. .
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. ASE-)
front half of filter, Extra lo "~ Height results Z{as; m
acetone wash: * '9 / 9
Filter Papers and bry Filter Partiéulaté T )
F{lter number Container no. | Filter number Container no.
AR = , 1
&/ b 4/ ~— - Filter particulate
| . : vweight 0. ™My
 Fo%F particulate weight 2¢.8 Mg

Silica Gel

" Meight after test: - ) 80,5

{ Height before test: 172.2 ' o
Moisture weight collected: a.¥ Moisture total__o.& om
Container number: 1. 2. 3. 4, ' -

Sample number: ___ A:Sp~) “Ana'lyze for:

Method determination: '

Comments:

B-41 —



doyl-75
" Run dymber: ) 502 Location of sample port Ec)-“bh or adla“i‘
Opera‘fdr: ' ' Barometric pressure: 29. 1o
| Sample box number:gg%(7 ' \ Ambient temperature: So°F

. Date

* PARTICULATE CLEANUP SHEET

Plant: = - Ll M -,g.:-o

T

R

Impinger H20
- Volume after sampling Lpo m

Container No. pgr-d Ether-ch‘loroform extraction

Impinger prefilled with&ad ml  Extra No. v of 1mp1nger water az:! »g
Volume collected ~eonl Impinger water residue - 29 mg
lmpingers and back half of Container No.pgse -2 v .
f”,“-e”' acetone wash: Extra No. g Weight results < mg
E . , - '
@ Dry probe and cyclone catch Container No. .
Extra No.. Weight results mg
Probe, cyclone, flask, and Container No.psE->
front half of filter,: Extra HNo.’ Weight results m
acetone wash: xtr etght r 22:& 9
) Filter Papers and Dr_y Filter Particulate )
Filter number Container no. | Filter number Container no.
0as /7 Q72T T
‘.
] - Filter particulate ‘
| weight 3.2 mg
¥t particulate weight B $o0-Y mg
| TOTH 1) EB Cm 2lter le¥. 4
' Silica Gel S
‘Weight after test: /96,5
Weight before test: J O
Moisture weight collected: _ 2. & | ‘Moisture total 2. s~ gm
.y Container number: 1.8 2, 3. 4. | '
| Sample number: psE - ¥ Ana'lyze for:

( Method determination:

 Gomments :

Dh42
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[ PARTICULATE
!Date- 2= 06-2 2'/

.Run number: AC £ -

jiOperator. _

lSample box number: /4 Rac M. 2

CLEANUP SHEET

Plant: H;sb[ﬁpla_ﬂ 22
Location of sample port Scru ey ;thi

Barometric pressure: 29:)

Ambient temperature: s °F

’ Impi nger Hp0

2.

Vo]ume after sampling ‘_—_{ ml  Container No. YS5E- £-3 Ether-ch'loroform extraction
Impinger prefilled with 4go ml  Extra No. - of 1mpinger water 24.¢ w9
f_Voflume collected (O m Impinger water residue 2.7 mg
lmpincers and back half of Container No. psE->
fil..er, acetone wash Extra No. Weight results % mg
Dry probe and cyclone catch: Container No. .
’ Extra No. Weight results mg
" Probe, cyclone, flask, and Container No.psE-3
f of fi ;
::gggngav]qasg: fﬂter, Extra MNo. Height results. ‘ 7.5 mg
: Filter Papers and Ory Filter Particulate -_
Filter number Container no. | Filter number Container no.
oon 108 W7 9 4725 |
i . Filter particulate
| weight_ M.y ™
‘ Iﬁ:&l particulate weight . 23,9 mg
: TeThb- ' PKC;L.&;.}.lLLtv—_ Lol Y
" Silica Gel S
Weight after test: 198,
Height before test: 1478 ,
Moisture weight collected: 0.2 ‘Moisture total_Je.3 gm
Container number: 1. 3. 4. '

Sample number: ASr- 32

Analyze for:

" Method determination:

. Comments:

D-43



Part - 10, p. 4 ¢f 8

/ F&-fﬂmq -b‘,a

PARTICULATE- FIELD DATA

VERY IMPORTANT - FILLVJIN ALL BLAN‘(Soba

Yo <26
q o.o ﬂ B . E}f}&' / .;;";"} .{?
.;w‘ﬁ . |

i‘”"*aead and record at the start of eachml“ $129- Q“,k

%est point or, if single point Mr. u21p

X isampling, read and record every 5 ‘
Plant *j Frautes Ambient Temp °F Y% ©
Run No Mf# “/ Sepple Box Ho. YW - Bar. Press. "Hg 0.0
Locaticn- T px/ £%er Box No. Assured Moisture nj °o
Dzte /f‘ ;robe Leng;h 5, Hedter Box Setting, °F 2 So
£ .
Oparator A< 4obe Heater Setting (@) ’]o Pirobe Tip Dia., In. % ” ' /?7_5.
. ‘ ; Pumn
‘ ' Pitot Orifice AH Dry Gas Temp. |Vacuum {Box - | Impinger |Stec! Steck
Clock ry Gas in. Hp0 in HA0 °F 1 In, Hg |[Tomp. Tewp Press | Tcmd
Point Tima Feter, CF Ap Desired 7| Actual | inlet 1 Qutlet |CGauge °F °F in. dg | °F
i 71 /3 Z72. &S | nene /o =N s, F
) / | J&/7 06 F80.% | O /. D en T S Y 1785A O .0
1 ==z 17449 782, ¢4/ | © 2 ) tz | 5% & ' 53
N =2 1422 9284. 20 | 09 ) ) 6o | 57 A SO
e /iZ:D’ 295 RS , 08 [eD L0 70 54 4/ 5
- 1428 | 787- éo Y 2O ) 7Y | 59 o S
o . ' 106 L Lo 7Y oo o SO
_ V44 ey & : T
8-1 )¢ 37 40439 Wi /10 l:0 76 S2e & A
-z (o 292.89 | .40 i tLo s 7P &2, 2 50 |
—32 Y2 | 994 20 | .. =] /10 7 e 4 o)
~o | idge | 995.27 [0 _/i8 ge a5 o _So
-5 149 997, S Lo. /.0 84 | g6 o RYo,
ga‘, 2 a ..2_%_ 10O 7.0 g2s | 67 Y So
/ - 3 . zq U‘ iy —--»,«T,A = ? : ' —t . 1
Q00,9 WS /.0 gY | &8 <4 55
- Oozoé Z N /12, /1O S _ é 9 ?’ S
|02l - Lo o | 86 pde L4 K allll
| 005,93 ., S no | 87 2/ A S5
g ro, &l ,08 | | Lo [~ &3 722 4 S5
po9.2) | 1@, LD Lo 26 i of / 55
o cad : .
g !J"'TV 7 R 1/’}' rf;}_{‘-él/f &
A e '




v g

L . - Pumd
Pitot Orifice &H { Dry Gas Temp. |Vacuum [Box Impinger |Stack |Steack
: Clock vy Gas in. Hp0 . in HA0 °F 1In. Hg ITemp. Tewp ~ |Press | Tomp
Point Tima fieter, CF AP Desired 7 Actua intet |} Outlet |Gauge °F °F in. Ha | °F
| ooy 17578 | 010957 jon | 4.0 2.6 186 |72 9 [P8al 3 200 I /FS |
| =< 1 /52 012,62 ol ) ) 8, 23 CA ,: /20
—‘.’:/L 152 ’qu,m ,00 /:g 2.0 %f , ;sf 2/1 is' %
b= S2 0.5 ¢ 101 /e x>} Y IS
=5 [s520 Y A Y 1.0 L0 | &9 28 4 ¥ EXs 8 |
~o 1 )32 | 019,26 ! 4S /:0 /.0 £9 26 A yAREYS N 8y
| £t l_ | L
_ |
, {
: ]
i 4
¥
i |
o
%
| i ‘
l .
] n
i
r i
t I i
Comments : e aal
NCAP-37" (12/67) Peere |-




Part 10, p. 4 of 8

PARTICULATE FIELD DATA

VERY IMPORTANT - FILL IN.ALL BLANKS)." 269 =& ™

Read and record at the start of each
test point or, if single point
sampling, read and record every 5

Plant ﬁ}&e S/ Trn Bl rr/3

Vi,

Me _

’e

L SRPIN

-

S - 2499
o4}

. = )
minutes. MT Ambient Temp °F S5
Run No.  VE 4 - 2 Semple Box No. AACL </ Bar. Press. "Hg__ 2 3,4 Z
Locaticn /00 7H EAC8 T #pé&[taafkter Box No. A“<¢ 2 Assumed Moisture %_2 S7q
Dzte 24"-2 37 Probe Length 6 Heater Box Setting, °F_Q %0 '
Oparator  JA/7< v 4-//;-"4"‘,{;:?%::060’ Prcbe Heater Setting &80 ‘Probe Tip Dia., In._ 3,76 ,)€75
. ‘ Pump :
' ' Pitot Orifice &H Dry Gas Temp. |Vazuum [Box - | Impinger |Stack | Steck
Clock Dry Gas in. H20 in HA0 °F 1 In. Hg (Tomp. Temp Prass | Tcwd
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Plant 558 Nf‘*b" la 7(/3

PARTICULATE FIELD DATA

VERY IMPORTANT - FILL IN.ALL BLANKS

Read and record at the start of each |

test point or, if single point

Run No.N‘{IV -3
Locaticn 2Jpih &az@# /3

sampling, read and record every 5
mmutes .

Sample Box Ho. A2te ¢/

Meter Bo_,\ No.

,é?t.v <

Vw 9. 2
o?ocaz o] ﬂ
%0y 27 ?
As - 2499
me -, Y77

Mmp- 2293
A;b.ent Temp °F 3.5

Bar. Press. "Hg 29.6¢%

Assumed Moisture ¢ 3

. Dzte 2/23/7% Probe Length Q,/ Hedter Box Setting, °F '2.& o
! pa_jqu,d/?ﬁﬁ Adiat ey Probe Heater Setting G078 "Prode Tip Dia., In__ 3 /¢ 4828
M 3 W . ) .- ' Pump ’ .
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_ Pitot Orifice &4H Dry Gas Temp. |Vacuum |Box Impinger |Stack |Stack

' Clock Dry Gas in. Hp0 in HA0 °F 1 In. Hg ITemp. cwp Press |7cwp
Point Tima Feter, CF AP Desired 77 Actua inlet | Outlet |Geuge °F r in. dg | °F
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Part 10, p. 40f 8 - S PARTICULATE FIELD DATA U, .2

VERY IMPORTANT - FILL IN.ALL BLANKS “40; 26,7 | Lﬂ)’,

. S.
Read and record at the start of each mf’a_?',:f;’ — -

test point or, if single point

) ’_ ' :7/3 sampling, read and record every 5 My, = 43) - S
Plant /44-“10\'9\"\ "ﬁ:%gﬂF }mmutes. ' . Ambient Temp °F 5 S

Run No. N W H'- I . Sample Box No. 6L '7\ : Bar. Press. “Hg 20, O
~ Locatiecn /VU’)-H’\W‘“Q.LMDR Weter Box No. 6+ ~ : © Assumed Moisture .9
Dzte -I4‘UQ/Y"\ Probe Length 3 ﬁf”)(’ Hecter Box Setting, °F 2 5o
~ Oparator _ 'J_.]’L?\I’)')\ Prcbe Heater Setting .50::22 " Probe Tip Dia., In. ;//5 LI5S
| - : ‘ . Pumn _
Pitot Orifice AH Dry Gas Temp. |Vacuum |Box Impinger |Stack. | Steck
Clock Dry €as in. H20 in H.0 °F 1In. Hg |Tomp. Temp Press | Temd
Point Time fieter, CF Ap Desired 7 Actual | inlet | Outlet |CGauge °F °F  {in. dg | °F
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. , Pump .
Pitot Orifice 4H Dry Gas Temp. |Vacuum |[Box Impinger Stack Stack
. C'lock Dry Gas in. H0 in H,0 °F 1 In. Hg {Temp. Temp  |Pres Temp
Point Time lieter, CF AP "~ Desired Actual intet | Qutlet |Geuge | °F °F in. Hg °F
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PARTICULATE FIELD DATA Uy - z.
' %o o0
VERY IMPORTANT - FILL IN.ALL BLANKS COZ ’
SETEREEER 90, 207
Read and record at the start of each AS -23293
. _ test point or, if single point /h/ij - 954
f ?7'/3 sampling, read and record every 5 Mr _ ;éq_o
Plant ﬁsﬁ &»Q%-Hﬂ“" ' T minutes. Wu \ ' Aubient Temp o 40
Run No. NW H — L "N Semple Box Ho. 6L-"X %/9 Bar. Press. “Hg 29,&{
Y [ o
Locaticn -Nm(f'\ s ,u‘;;) Lyg‘ol Wter Box No. 6’1 : © Assumed Moisture ¢ 270
. S ’
Dzte 3\] 3 )Y Probe Length 5 P\ﬁ.ux, : Hecter Box Setting, °F 2 S
Opérator% A{)f L - Probe Heater Setting 5,2 "Probe Tip Dia., In. % 188
_ , . Pump ' .
Pitot Orifice AH Dry Gas Temp. {Vacuum [Box - | Impinger |Staock |Stack
Clock ry Ges in. Hp0 | in H,0 °F 1In. Hg {Tomp. Temp Prass | Yemd
Point. Tima | Meter, CF Ap Desired 7 Actual | Inlet | Outlet |Geouge | °F °F in. Ag | °F
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A-2 19 00 2k0. 60 | /.R le 25 .25 o | oo .0 | IS
/4-3 19 03 2829321 1.2 2.3 1.3 50 do 1120 ‘ b5
Ay 19 Dk - 12 2.3 o | 4o [0 [ 65
AL 1 309 220611 1.2 },3 2.3 b 1 L™ 112.0 - 4 Yo

fhen - b 12 +39, 60 .15 .3 L2 S | 44 2-0 : 2o

{ STarl Yy | 2244 ' —_— -
¢-1 11 ’}; 29). s’a&_ L2 IJ.\A 4\.631 ‘%% ;m 2.0 Ji a' .

oo o | 2%, 1. I 'Y :

ENECE R A ST 1.9 S 2 S |95 [ I€ 113 | 70
¢-y 1 9 2k +18.5¢ /.8 2.9 R ) o | 36 14.0 , B2
-5 19 l-5 2.0 2.0 Q0 1 2.5 - 20

i (-6 g 3+ | 2072 .45 | 1.3 125 )-2$ £0 g4 1<

(-6 ™3y i R04.9) | 1.3 IRY< .25 %S ﬁ % - 1<
C-< 234 1 0210 1.5 2.0 2.0 £< [) -0 95
-9 Y44 X 2.3 -3 70 g?s /2.0 /05
C-3. Y499 | =211.93 !, 2.5 ~-3 To0 < 1&-0 | [12
x> 129l 4.3 l-q 1. | 2. 1< 120 I 105~

B - g <o 2361 1. T N I G ,Q AR 2 [lo

| ,

[ l I




Pump

Pitot Orifice A4H | Dry Gas Temp. |Vacuum Box Impinger |Stack |Stack
: Clock ry Gas in. Ho0 in H,0 °F 1 In. Hg {Tem Tewp Press | Temd
Point Tima jeter, CF AP Desired 7 Actual inltet | Qutlet |Gauge °F °F in. dq | °F
STarT | 959y 'sul-% -A 1% S8 129.4¢
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Plan‘; . 37"0%,,9\,\ ' _&le

Run No. NW Y - 3

PARTICULATE FIELD DATA

Viws 6. d

VERY IMPORTANT - FILL_IN.ALL BLANKS /oL G, 0,0

minutes.

Sample Box No. T -4 #: /

every 5

_ _ _ . 07001 20,7;’
Read and record at the start of each ’

test point or, if single point
sampling, read and record

R<e -222%
Me - g9

. -0 ¥ e |
m,zmbie;t efqémp °F ] é 0

Bar. Press. "Hg‘ 21 & f

Locaticn /\’ 01*"1\ hﬂd‘w Meter Box No. GI : Assumed Moi_'s';;ure % 3
Dzte Q_,l };3’ PR Probe Length & - f‘}V’“]‘ Hecter Box Setting, °F 2450 __
1 4 ¥ . . —“",‘? . ./ 76
Operasor , A'\r’-'(‘y ~ Probe Keater Setting ﬁo% Probe Tip Dia., In. »3//5 9‘;”@
, . . . \ Pump .
' Pitot Orifice A4H Dry Gas Temp. |Vacuum [Box - | Impinger |Stack |Stack
Clock vy Gas in. Hp0 in H,0 °F | In. Hg |Temp. Texp Press | 7emp
i Point Tima Mieter, CF Ap Desired 7 Actual | inlet | Qutlet |Gauge °F . °F in. Hg | °F
o ,
D STarll 121 1 =229.33d : , pU 140 | 25| deo |29 44
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Part 10, p. 4 of 8 PARTICULATE FIELD DATA

Uw 2.9 Ll
VERY IMPORTANT - FILL INALL BLANS 93,0, ©.@

Read and record at the start of each ¢ 2 0.7
test point or, if single point %Oz

i e sampling, read and record every 5 AS .-ﬂ..,J"‘?? :
Prent,__ 218 Ll Ayg o minutes o MEasent o 40
. ‘ 7z mr + 76
Run No. SEH -2 Saaple Box HNo. ) : Bar. Press. "Hg ZZ@
N 5 -2 : . ’
Locatien rf Last hork datHeter Box RNo. - : " Assumed Moisture %__ 2
Dzte X/ZB'/?Z Probe Length =5 Heater Box Setting, °F 250
J = - . 3/ o~
Oparator (a N 2 QZ'CS Prcbe Heater Setting /O Probe Tip Dia., In._ /'t IE7S8
. _ , Pump & -
' Pitot © Orifice A4H Dry Ges Temp. |[Vecuum {Box - | Impinger [Steck |Stack
Clock vy Gas in. Hp0 in HA0 °F 1 In. Hg |{Tomp. Texp Press | Yemd
Point Tima | Meter, CF AP Desired 7 Actual | inlet I Outlet |CGcuge °F °F in. Hg | °F
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SE#-2 2072
. : Pump _
Pitot Orifice &H | Dry Gas Temp. |Vactuum |Box Impinger |Stack |Steck
_ Clock ry Ges in. Hp0 in Ha0 °F ‘| In. Hg Temp. Temp = |Press | 7Tcap
Point Tima fieter, CF ap Desired 7 Actual | inlet | Outlet |Gauge °F °r in. H °F
START| 0457 30 b2 | et S4 | %0 |as® e Y .
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Part 10, p. 4 of 8 PARTICULATE FIELD DATA

U*; 4o 1 2
VERY_IMPORTANT - FILL IN.ALL BLANKS 2C%276,0
T Cy 20,7
Read and record at the start of each Mg _4.99
test point or, if single point me .. . 68 '
sampling, read and record every 5 nr<. 909 _
Plant @ jﬁ/\ ﬂ'/vjﬁ. lenutes. : e Ambient Temp °F 42
Run No. TEH-3 Semple Box No. _ 2~ . Bar. Press. “Hg 2?.&1
Locaticn Swﬁ‘ Cat M Meter Box No. 3 : ) Assumed Moisture %__ 2
- Dzte 2/23/71 Probe Length s ' He:ter Box Setting, °F_ 250
Prebe Heater Setting 70 Prrobe Tip Dia., In. /‘/ 287
‘ . Pump 2
Orifice AH Dry Gas Temp. |Vacuum |Box - | Impinger {Steck. | Stack
Clock Dry Gas in. H20 in H-0 ’ °F 1 In. Hg |Tomp. Texp Press | 7Temn
Point Tima Meter, CF Ap Dasired 7 Actual | Inlet | Qutlet |Gauge °F °F in. dg | °F
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QEH -3 2 2
. 4 Pump ‘
: Pitot Orifice &H | Dry Gas Temp. |Vecuum {Box Impinger [Stock [ Steck
: Clock Dry Gas in. Hp0 in HA0 °F 1 In. tHg [Temp. Temp - [Press | Tcwp
Point Tima ieter, CF AP Desired Actual | inlet 1 Outlet |Gauge °F °F in. ng | °F
STAkT 11323 NA1 .70 0 68 66 3.9 |Z58| 6o £, so
_D-! %é 106 223 123 | 64 £4 | 2.0 | | _9e
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| W PARTICULATE FLELD DATA Ud, A T
é/ : L/ ‘ Q.0
‘wide [ VERY INMPORTANT --FILL IN.ALL BLANKS ’b 20,7
- . - ST Es (/%Q/J«/«"LQJ 21 JI:M’
Read and record at the start of each $ e 723
test point or, if single point ' ’° - .
o » o sampling, read and}ecord every 5 , Mr - ’837
7 Plantmz_&zﬂaézzz[a._i&? minutes. - Aubient Temp °F____ 45° )
Sample Box Ho. 3 Bar. Press. "Hg __?QIQ
Meter Box Ro. 4 Assumed Moisture 3 35
" Dzte 2-34-72 , Probe Length 5 Hecter Box Setting, °F gQso.
- Oparator 4}( Prcbo Heater Setting 4o % ' Probe Tip Dia., In. ;& ", /?7{
) ' A Pump
' .| Pitot Orifice 44 Dry Gas Temp. |[Vecuum {Box - | Impinger |Stock |Stack
v Clock ry Gas n. Ha0 in HAO °F In. Hg {Temp. Texp Press | Temp
| Point | Tiwme Feter, CF | - AP ‘Desired 77 Actual | Inlet | Qutlet {CGauge °F °F in. Hg | °F
[+ ¥/ 7: L < 722. 26 : ‘ - N
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(Q & 24bal ) N T 1 o Pump B

S 2002 [ Pitot Orifice &H Dry Gas Temp. |Vecuum |Box Impinger [Stack |Steck
Swh- Clock Dry Ges in. Hp0 in H,0 °F | In. Hg ITemp. Tewp:  |Press | Temn
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Part 10, p. i/qf 8 . ; PARTICULATE FIELD DATA O, — g,
[ S ptim o .'."r' . +
L ea o ' / M . . %01
co | - VERY IMPORTANT - FILL__I{!.AQ___ BLANKS. "’il)k !gsv. ;
poaeeslo Read and record at the start of each /7;“ A4 &
e test point or, if single point [ - 95
( If{;’ B sa}mp}cing, read and record every 5 ’)1/‘ - ;L),(,”I -
) Y r,. E m . . -
Plant £/ Tppvid 7 77« mnutes : : Anbient Temp °F 5o
Run No. Sy s-2 Sample Box MNo. 7 : Bar. Press. "Hg___ 2 G &
, : . el Meter Box Ro. i : ) Assumed Moisture & =
Probe Length s’ Hecter Box Setting, °F Jg»
Probe Heater Setiing  go “Probe Tip Dia., In. % ,)€25
e _ R Orifice -84 . | Dry Gas Temp. |[Vacuum {Box - Ir'pmger Stocks
C'lock - Dry Gas . |in. Ha0: __in Ha0 °F 1In. Hg (Toemp. | Texp Prass .
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(Do sl loy ©

2. a4 z,’ . L b _ Pump
é;,_’;q, a2 jé"”dy Pitot T Orifice 4H { Dry Gas Temp. |Vazuum {Box Impinger {Stack
Clock Dry Gas in. Ho0 in Ha0 °F | In. Hg ITemp. Tewp Prass
Point Tima ieter, CF Ap Desired 7 Actual | inlet | Outlet |Geuge °F °F in. g
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Pert10,p, 4of8 - | PARTICULATE FIELD DATA Y, 75

ﬁ'ﬁ ”/Uﬂ'” . .
sass 3 B0y 0.0
Bcd VERY IMPORTANT - FILL IN.ALL BLANKS
// hoshels) - SEEREER 90, 267
} ' Read and record at the start of each  Bs - 24¥
test point or, if single point MF_. 214
_ F sampling, read and record every 5 M oz
Plant ifﬁf&&()/ﬂ, /3 minutes. o Ambient Temp °F 2AS

Run No. ¢t - 3 Semple Box No. 3 : ~ Bar. Press. "Hg 2 3 A i
‘Locaticn MMM Meter Box No. V2 : " Assumed Moisture r 4

Dzte 5%2.3‘77* a : Probe Length ' J'/ : Hedter Box Setting, °F 2450
. , , : I8 7.5
Oparator 6 P Z’Qiﬁ Probe Heater Setting 4o ‘Probe Tip Dia., In. % Y .
f 2 _ ) Pump
_ ' - Pitot 4 Orifice aH | Dry Gas Temp. |Vacuum {Box - | Impinger |Stack |Stack
Swh->| Clock Dry Gas |in. Hp0 in HA0 °F |In. Hg |Temp.| Tewp |Press | Temp
Point - Time = | Meter, CF AP Desired | Actu 1 | inlet | Qutlet {Gauge °F °r in. Hg | °F
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NCAP-37°(12/67)

é Zi?w*‘"% -y AN , Pump
FopR” éé#yyiig' Pitot Orifice &H | Dry Gas Temp. |Vacuum |Box Impinger |Stack | Stack
, Tock ry Ges in. Hp0 in HAO °F 1In. Hg ITemp.{ Tewp  (Press | 7Tzmp
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Part 10, p. 4 of 8 PARTICULATE FIELD DATA Uw -3.2
COy.0.0
VERY IMPORTANJ - FILL_IN.ALL BLANKS <, 2_ Z6.9
Read and record at the start of each’ m5 ”240
. test point or, if single point £.0.53
i\ sampling, read and record every 5 0)7' 0.54%1 -
P]ant@ﬁ”‘b y 1A minutes. }\ ' Ambient Temp °F :Zj
T - AN -
Run No. _&T ; / Sample Box Ho., - Bar. Press. “Hg _
o~ g ) (N
Locaticn E) rélff T ‘[Mus?‘ Meter Box No. G l— = 2. Assumed Moisture % / D
, | y; =
Dzte ?"l 9“3 I 77\ Probe Length ")/ 1 YL Hecter Box Satting, °F 2 509
Oparator Njﬂf/‘] Prebe heater Setting So 72 ' Probe Tip Dia., In. %] 2259
- ‘ , Pump /
o Pitot Orifice AH Dry Gas Temp. (Vacuum {Box - | Impinger {Stack | Steck
. Clock vy Gas |in, H20 in HAO °F 1 In, Hg [Tomp.| - Tewp Press | Temo
{ Point Tima Veter, CF Ap Desired 7 Actual | Inlet | Qutlet |CGcouge °F °F in. Hg | °F
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%Co

mAﬂL b L\

Run No. BTE L

Lecation B T':f E’:“L\

PARTICULATE FIELD DATA

VERY IMPORTANT ~ FILL IN.ALL BLANKS

Sanple Box Ho.

Read and record at the start of each
test point or, if single point
sampling, read and record every 5
minutes.

CL ~_l

Meter Box RNo. /;1
) P

Anbient Temp °F

Bar. Press.

an

Assumed Moisture %

Dzte Probe Length _ & ﬁ\l [‘ﬁ Hecter Box Setting, °F 2<e
. !
Operator A—bw Prcbe Heater Setting 52% ' Probe Tip Dia., In. :g ¢ 250
+— ‘
: , o Pump .
' Pitot Orifice &4 | Dry Gas Temp. |Vacuum [Box - | Impinger |[Stack |Stack
Clock Dry Ges in. Hz0 in H,0 °F 1In, Hg (Temp.| Temp Prass | iemd
Point Time Meter, CF Ap Dasired Actual | Inlet | Qutlet |CGcuge °F °F 1in. Hg | °F
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Part 10, p. 4 of 8

P]antl-gl‘ S'F&f& v “9\@‘\ % -

#,3

o

PARTICULATE FIELD DATA

Read and record at the start of each
test point or, if single point
sampling, read and record every 5
minutes.

U 3.4

VERY IKPORTANT - FILL_IN.ALL BLANKS %COL 0.0

D, 20,9
a!a'-}

MF -O'Hb“
mr o ¢4750
Ambient Temp °F

2

M . AN /\m:
Run No. ﬁr ] 3 S;:nple Box No. *® 7 A Bar. Press. "Hg_ 29, R
Locaticn @ E/%W Meter Box No. C ; - 2= Assumed Moisture %_/
- v, »
Dzte 7—/ ’ij/ 1% Probe Length 5 f‘j‘f'ﬁ‘" Hecter Box Setting, °F 2 5
Operator /A'U""““Z/ Prcbe Heater Setting So % ‘Probe Tip Dia., In. J/‘f . A50
. ‘ ' : Pump
S Pitot: Orifice AH Dry Gas Temp. |Vacuum {Box - | Impinger |Stack |Stack
Clock Dry Ges in. Hp0 in HAQ °F _{In. Hg [Temp.| = Temp Press - | Tewp
Point Tima Meter, CF Ap Desired 7 Actual | Inlet | Outlet |Gauge °F °F Jin. Rg | °F
S8, [j0239 | 45808 100 | /oo 2 %o 1293
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- Run No. ‘2‘515:—
- ‘Locaticen - (o9 QM .

Part 10, p. 4 of 8

Plant_BsATHbr [ 3

. -Dzte 2 pz.? ~7 2

PARTICULATE FIELD DATA

VERY IMPORTANT -~ FILL IN.ALL BLANKS

Read and record at the start of each -

test point or, if single point

Saaple Box

’ Neter Box No.

ol

Probe Leng th

Ho.

sampling, read and record every 5
minutes. .

4

'

- Bar. Press. "Hg
“Assumed Moisture %
Hecter Box Setting,

' Probe Tip Dia., In._%"

Amdient Temp °f

LS

29

o

V7

°F. AR

‘Oparztor wxbmbo Heater Setting _"Zo%
Pump | .
Pitot v Orifice AH Dry Gas Te'np Vacuum {Box - | Impinger |Steck |Steck
Clock Dry Gas . in. Hp0 __in H,0 1 In. Hg |Temp. Temp Prass - | Temd
Point ‘Time | Meter, CF AP Desired 7 Actual n’et Oudet Gauge °F °F {in. Hg | °F
L8140 L o : - — -
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Plant_ HSKTubo /3

PARTICULATE FIELD DATA

Read and record at the start of each
test point or, if single point
sampling, read and record every 5
minutes.

VERY IMPORTANT - FILL IN.ALL BLANKS

Ambient Temp °F

&
Run No. Sample Box No. 3/1. Bar. Press. "_Hg 39. 6%
Locaticn Heter Box No. © Assumed Moisture ¥ 2o
; fDate A A7 2 Probe Leng;h _‘z@#& y 9 Heater Box Setting, °F foo
WX/? Probe Heater Setting a Probe Tip Dia.','I’n._z&"
Pump \ .
| _ Pitot Orifice AH Dry Gas Temp. |[Vacuum {Box - | Impinger |Steck | Steck
; _ C]ock Dry Gas in. Hp0 in H.0 °F In. Hg |Temp. Texp Press | Yemp
1 Point Tima leter, CF AP Desired 7 Actual | Inlet | Qutlet |CGauge °F °F in., Hg | °F
log 53 | 3 72 - ‘
P 109/ 142,36 J: O o X2, 22 25 Y, o | /ow Jo
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Sewpie Box # 4

PARTICULATE CLEANUP SHEET

| Date- 7#77‘ - Plant: A-SH-‘Q“X % & #/‘!:

Run number: V=~ . Location of sample port: Mo b Awé _A
. Operator: - Barometric pressure: 4.9 QA -
Sample box number ﬂA'C - j ! ~ Ambient temperature: - ¢ °f

Impinger H0
- Volume after sampling_ﬁm‘l Container No. yep-) Ether-ch]oroform extraction

Impinger prefilled with44o ml  Extra No. of impinger water 9 g
Volume collected .~ "_L;_ml Impinger water residue_ ) 3 wmg
Impingers and back half of Container No.ypg-/ . . .

filter, acetone wash: ~ Extra No. - Weight results 2L mg
Ory probe and cyclone catch: - Container No. | . _

' Extra No. Weight results : mg

Probe, cyclone, flask, and Container No.yeHM-/

front half of filter, Extra to Height results ) -7 m

acetone wash: ' — 19 - 25, 9

- - - . -

Filter Pa%rs 339 Ory Filter Part1cu1ate
Filter number no. Filter number Container no.

- 000A37 08957

. Filter particulate

-
!
l
|
|

: weight- 332.2 Mg
. %o'!!l’l‘partwu]ate weight ' 4i2.9 mg

Tetnl ¥ ?‘c_\fl_p_n_gznm 43). ¢

Silica Gel
Weight after test: 1848
Height before test: (2524 _
Moisture weight collected: 9.4-! ' : Moisture total 9.4 gm
Container number: .. - 1. 2. 3. 4. : '

Sample number: NEH -] Analyze for:
Method determination:
Comments:

D-70



Run number:

Rac ™Y

Date:

Operator:
Sample box number:

3|.L

Location of sample port:
Barometric pressure:
Ambient temperature:_ - gn°F

PARTICULATE CLEANUP SHEET

Plant: M k *»J.}

2q.£0°

- Impinger H20

- Volume after sampling 'ﬁén'l

~ Impinger prefilied witibggml  Extra No.  of impinger water 2. ... "
- Volume collected _-1 ml Impinger water residue 2.4 __mg
27
Impingers and back half of Container No.)y&H -+
filter, acetone wash: Extra No. Weight results )o. 9 mg
Dry probe and cyclone catch: Container No. .
) ' Extra No. Height results . mg
Probe, cyé]one, flask, and Container No. d,f_g_ 1
front half of filter, Extra Mo Weight results &, 0 m
acetone wash: ) 9 28, 9
Filter Papers and Dry Filter Particu]até_ T )
"F{lter number Container no. | Filter number Container no.
_otg 230 o400 |
| - Filter particulate
| : weight 14é.) mg
I8 particulate weight ' 204,) mg

Container No. )£/ 2 Ether-chloroform extraction

s 11 PRM__QJ_:&__
Silica Gel I o
Weight after test: 1913
Weight before test: , '
Mofsture weight collected: _jI. Y ‘Moisture total__ ;). 4 gm
Container number: 1. 2. 3. 4. : '
Sample number: NEH~- 2 ~ Analyze for:

- Method determination:

Comments:

D-7"l |

;! PSR
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A.Da_te:tlzs 22— - Planbw }3
3 |

PARTICULATE CLEANUP SHEET

Run number: - - Location of sample port: ME Py
Operator . Barometric pressure: g&.;
Sample box number: ‘! o _ Ambient temperature: go‘l‘

Impinger Hp0

- Volume after sampling 4_&_ Container No. Jr#- -3 Ether-ch'loroform extraction

- Impinger preﬁ'ﬂed with 1 Extra No. of 1"“’1"9" water, Q g N
Yolume collected 42 m M Impinger water residue_ 4.3 mg .~
Impingers and back half of Container No lgd_s — /,/ _ . _

filter, ?cetone wash: ~ Extra No. e - “Weight “results 3.y md
Dry probé and cyclone catch: - Container No. . |
I ' Extra No. - Weight results mg
. Probe, cyclone, flask, and Container No. ym - P
front half of filter Cy - - '
acetone wash: ! Extra Mo. Weight results — $7:2 mg

- -— - . -

Filter Papers and Dr_y Fi‘lter.Particu]até '
Filter number Container no. Filter number Container no.

. Filter particulate
weight /58y ™

- mpart\culate weight

Zo9.L__mg
DT " PR%M.&&QM‘; a22. 3

- Silica Gel

Weight after test: 202.4
Weight before test: 1942
Moisture weight collected: /3.2 ' : Moisture total /3.2 ogm
Container number: .. 1, 2. 3. 4, ' '
Sample number: NEH =3 / ~ Analyze for:
Method determination: ' '
Comments:

e

\":"“ ‘e



ke ER
T 0 o ' PARTICULATE CLEANUP SHEET T

- Date: Q"/2' /71’ o " Planty AJ'MA:,,Q/,; ,
Run number: j\lw W= _ . ‘Location of sample port:
‘Operator: ___/ Barometric pressure: }1,90

Sample box number: ﬁ_f-‘ = : _ Ambient temperature:_ - ge -

Impinger Hp0

- Volume after sampling 390 ml Cohtainer No. yu/ 41 Ether-ch‘loroform extraction

Impinger prefilled with4pp ml  Extra No. v = of 1mp1nger water 24 ™
Volume collected ~ [0 m - Impinger water residue 4.8 mg
Impingers and back half of Container No. ywi. | . .

filter, acetone wash: ~ Extra No. Weight results  ¢.£ mg
Dry probe and cyclone catch: Container No. . .

" Extra No. Weight results mg

Probe, cyé'lone, f]ask‘, and Container No.yp i)

:zgggnga;;gf filter, Extra lo. ' Weight results ' . €9.2 Mhg

Filter Pa ers‘\ nd Dry Filter Part1cu1ate T )
Filter number «»@a«i—u" 0.  Filter number Container no.

LSS 0,6666

-Filter particulate

- an = — w—

weight 2. L mg
T particulate weight ' J2G. 2 Mg
Tolaf o« O Geleve §.00fn  J43.)
Silica Gel : o '
Weight after test: 1934
~ Weight before test: (842 .
Moisture weight collected: 4.7 i ‘Moisture total__ 4.2 gm
Container number: .. 1. 2. 3. 4, ' o
Sample number:__ g ) . ~ Analyze for:
Method detﬁermination: - o

Comments:
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'Lh~1/'77\

PARTICULATE CLEANUP SHEET

Plant:

Ao fodk &ﬂ.‘?

' “] Date-
Run number: [)LM) H -~
{ Operator: /)—M

Barometric pressure:

OL -2

| Sample box number:

Location of sample port: MM,J)

Ambient temperature:

t Impinger H20

- Yolume after sampHng

Container No. s pt-% Ether-chloroform extraction

2. 3. 4,

- Impinger prefilled with 4001 Extra No. ~of 1mp1nger water, o »g
Volume collected - Lé ml Impinger water residue .'9 mg
Impingers and back half of Container No. yw-z :
filter, acetone wash: Extra No. - Weight results gl Mg
Dry probe and cyclone catch: Container No. .
. ' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. M i 3
front half of filt ;
agetone wasg: viter, .Extra Ho. Height results a2.4 mg
Filter Papers an Dry Filter Particulate B )
Filter number ¢ t ) Filter number Container no.
goo 246 2:.6230 | -
i - Filter particulate
o weight 42.0 mg
bl particulate weight ' 59.¢4 _mg
talel « PR ?mr_pm b2
- Silica Gel
" Weight after test: 20).L
Weight before test: (822
Moisture weight collected: _14.0 Moisture total___J4. o gm
Container number: .. 1, '

Sample number:__ A A - 2~

Aha]yze for:

Method determination:

Comments:
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/3»—% # /¢

_ Date- 7’7/ 7‘3] 71‘

PARTICULATE CLEANUP SHEET e

Plant: /4"5]/5}.3 =

Run number: N w H -~ £y

Location of sample port: M NMQ

Operator: - M“r‘y

Ambient temperature:

Barometric pressure: 2. /%5 T

Sample box number: (1 ~ 7

Impinger H20
~ Volume after sampling 39 ¥ml

Container No. Mm!t -% Ether—ch‘loroform extraction

Impinger prefilled with4so ml  Extra No. wof 1mpinger water = "9
Volume collected -—é ml Impinger water residue ©
Impingers and back half of Contatiner No.pep-3 .
f“] ter, acetone wash: Extra No. - Weight results _ Jo.C mg
Dry probe and cyclone catch: Container No. .
' Extra No. ~ Height results mg
Probe, cyclone, f!ask, and Container No.pywi-> .
:zgggnga\}:;sgf filter, Extra Ho.  Meight results 34y mg
Filter Papers and Dry Filter Particulate _ )
Filter number Container no. | Filter number Container no.
000 2.2 2467200
. ! . ) ‘ .
i . Filter particulate
i _ - weight 3uy M
-Iﬂs-l'partwu]ate weight $9.9

Silica Gel

“talel uP&%a.u_um__x_y._

Weight after test: 1922

HWeight before test: 147 _

Moisture weight collected: 2.9 - - Moisture total__ /2.5 gm
Container number: .. 1., '

2. 3. 4.

Sample number:__ y/w#-3

Analyze for:

Method determination:

Comments:
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Plant: ﬂ&bIhhnla ZJ ‘ ' o

Date: S——
Run number <88 SSRGS . Location of sample port: So G tooel
 Operator: _ — S EH -2 . Barometric pressure: 29.9°
' Sample box number: 2. ' Ambient temperature:_ - sp°
Impinger Hp0 . - , ' KE
Volume after sampling 396ml Container No.SeEH- >Ether ch]oroform extraction “
Impinger prefilled with#0oml Extra No. - of impmger water, 2. "
Volume collected —Yml : Impinger water residue .7 mg
Impingers and back half of Container No.gzs- ¢ . o

filter, acetone wash: ~ Extra No. ____ Meight results 34 m
Dry probe and cyclone catch: - Container No. . ‘

' Extra No. Weight results mg
Probe, cyclone, flask, and Container No.se&p-2 ) _
t half of filt T
:gggoneawasg: VIter, Extra Mo. Height results ' KT ¢ Mg

b = =

Filter Papers and Dry Filter Particulate

Filter number Container no. Filter number Container no.
WW.
000"‘&';3 | : . Filter particulate
z%&%ﬁé___ 1 : : weight 39.9 Mg
dﬁd’partmulate weight A
oA @R cucloye 5; }_glig _—z/. 2

Silica Gel
Weight after test: ‘ 1 |

Height before test: 168 b ek

Moisture weight collected: £.9 ; : Moisture total__¢.9 gm
Container number: .. 1, 2. 3. 4, '

Sample number: _ SEH-V | ~Analyze for:

Method determination: '

Comments:
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ZHC 2.

PARTICULATE CLEANUP SHEET

"Da.te: 2.23-70 " Plantr_gsiThvola w23 .

' Run number: SEH-3 : - Location of sample port: ¢, ~.zh &,;,a’
Operator: =~ 02, Barometric pressure: 29.9 © ‘ 3
Sample box number: | é ~ ‘ Ambient temperature:_ - 4o ®
Impinger Hp0

- Volume after sampling 39¢ ml  Container No.S& } Ether-ch'loroform extraction
Impinger prefilled with420 ml  Extra No. - of impinger water Q »g
Volume collected ¢ ml ‘ Impinger water residue o mg
Impjngers and back half of Container No.s5.z-> .

filter, acetone wash: ~ Extra No. ' Weight results EX mg
Dry probe and cyclone catch: - Contair;ér No. . ‘
' Extra No. - Height results mg
Probe, cyclone, flask, and Container No.sep-D
zzzggngalzsgf filter, Extra lo. ~ Height results ' 32,0 mg
Filter Papers and Dr‘y Filter Particulate )
Filter number Container no. | Filter number Container no.
ovvZes 0,6762
: |
i - Filter particulate
| : weight Sy mg
Fodm- particulate weight ge.&¥ mg
_ TeThk 1 PR cyciove @@iter P07
Silica Gel S /
Weight after test: 1{Ne
Height before test: 6.1
. Moisture weight collected: 0. : . ‘Moisture total__ ,0., gm
Container number: .. 1, 2. 3. 4. ' ' '
Sample number: S HB-3 Analyze for:
Method determination:
Comments:
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}e H a 2" PARTICULATE CLEANUP SHEET

Date: ,,2 lgg 52 ‘ D Plant: __AQ/TA Ja/d #13

‘Run number: W B —y . Location of sample port: o weid Hpes 4 -
Operator: émif; - Barometric pressure: A9.80 '
Sample box number: 7} 3 :  Ambient temperature: 5 °f~

Impinger Hp0

- Volume after sampling Zﬁi ml  Container No. Swi - Ether-chloroform extraction

- Impinger prefilled Withﬁgé m]  Extra No. ~of 1mpmger water £:3 g
Volurme collected — ) bml . Impinger water residue P mg
Impingers and back half of Container No.gswp-) : ! .

fﬂ,er, acetone wash: " Extra No. Weight results 5,5 mg
Dry probe and cyclone catch: - Container No. .
' Extra No. Weight results mg
Probe, cyclone, f]ésk and Container NO.Seopd b -
front half of fﬂter : 103 o '
acetone wash: ! Extra Ho, Height results : 723. 0 mg
Filter Papers and Dr_y Filter Particulate )
Filter number Container no. | Filter number Container no.
i - Filter particulate
| ; weight oy .3 Mg
Eabet particulate weight 177:3 mg
' TaThe o PRoplove Ehikr  73.2
Silica Gel S '
Weight after test: 185, 2%
Height before test: )22 (s
Moisture weight collected: ;2.6 : : ‘Moisture total /2.& gm
Container number: .. 1, 2. 3. 4, | '
Sample number: Swi-) Analyze for:
Method determination: :
Comnents :
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PRE-3

Date: __2-25 72 o -~ Plant: ﬁbéﬁibu/aw -

PARTICULATE CLEANUP SHEET

" Run number: Sw H -2 . Location of sample port: So u‘zé,ri/#aﬁj
Operator: /)m,uﬁg{__ o Barometric pressure: 9& o
~ Sample box number: *//3 : . _ Ambient temperature:_ o'F

Impinger H20

- Volume after sampling 35% ml  Container No. QWi 3 Ether-ch'loroform extraction

Impinger prefilled withiop ml  Extra No. = of 1mp1nger water, 0:2 Mg
' Yolume collected —/6 ™ : - Impinger water residue o mg
Imm:ngers and back half of 4 Container No.gy g~ A
filter, acetone wash: ~ Extra No. - Weight results 50,7 mg
Dry probe and cyclone catch: - Container No. . ‘
’ Extra No. Height results mg
Probe, .c_yc1one, flask, and Container No. Swp-2- .
f half of filt : R N :
aggggneawasg: filter, Extra MNo. Height results _ y4.f mg

- — - - h

Filter Papers and Dry Filter Particu]ate".
Filter number Container no. Filter number Container no.

# coo A — o, _
EEY SN N

- Filter particulate

: weight Se 4y Mg
~ Jok®} particulate weight ' 952 Mg
' Tarpe o PRoplwe $2iher 2467
Silica Gel |
Weight after test: 194,
Weight before test: /79,4 Lsptez
Moisture\-:eight collected: (>4 - : ‘ Moisture total__,s.y gm
Container number: .. 1. 2. 3. 4, ’ '
Sample number: Swit- 2 Analyze for:
Method determination: ' '
Comments: . o
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e -7

PARTICULATE CLEANUP SHEET

Plant: WL& —

l_Da_te: 2-RA3-72
" Run aumber: <, 4-3

Location of sample port: & ., EZ

Barometric pressure:_ 29 £o

Operator: M

Sample box number:Z 23

e

Ambient temperature:

Impinger H20

- Yolume after sampling | 372 mY

Container No Swh-3 Ether-ch‘loroform extraction

Impinger prefilled withmm] Extra No. = of 1mpinger water, (2.8 W9
Volume collected —vo_m Impinger water residue t4.?2 wg
Impingers and back half of Container NO.Sopt-» . :
f'_] Lers acetone_wash: Extra No. ___ MWeight results 12.8 __mg
 Dry vprobe and cyclone catch: Container No. i
’ Extra No. Height results mg
Probe, cyclone, f}ask, and AContaine_r NO.SwH-»
:gg:;nga\}l;szf filter, Extra Ho. vwe_i’ght results ' S$3.2 mg
Filter Papers and Dry Filter Particulate. )
Filter number Container no. Filter nunber Container no.
L 000Z 32/ wZQ,QQéZ,l |
| ' ‘ - Filter particu1ate
| : . weight L9 2 mg
@ particulate weight [A2:4 mg
) AETAL 1 Pﬁgﬂnus_‘ﬁﬂ______ﬂl.&_z__.__
Silica Gel
Weight after test: a00.7
Height before test: LE3Y
Moisture weight collected: _»2.5 Moisture total__ /2.y~ gm
Container number: 1. 2. 3. '

4.

Sample number: S-S

- Analyze for:

Method determination:

Comments:
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oate. 7\3/7 ~ |

PARTICULATE CLEANUP SHEET
o " Plant: 4*5 “’Qﬁ E'; g

Run number BT E =)

Location of sample port:

Operator ' ézmm.

Barometric pressure: M

Sample box number: G'Zfl_ @mc /7

Ambient temperature:__ $o°F

: Impinger Hp0

Volume after sampang. '_5&_4«1 Contafner No.QTe-! Ether-chloroform extraction

. Impinger prefilled with </ ogm)  Extra No.

Volume collected -—_MLml

~of 1mpmger water & g

Impinger water residue_ o.¢y  mg

Impingers and back half of Container No.y3rg-!

filter, acetone wash: Extra No. _ Mefoht results .2 mg
Dry probe and cyclone catch: - Container No. . .
' Extra No. Height results mg
Probe, cyclone, flask, and Container No. 3T )
front half of filt ' - :
agetone wasﬁ: T Extra Hlo. Height results : JY4o. b mg

Filter Papers and Dry Filter Particu]ate.-'

- — - N h

Filter number Container no. Filter number Container no.

250938 0.6339\‘:'
- i 1

|
!

- Filter particulate
weight 39454y Mg

 JOTEY particulate weight ' &3,0 Mg

Silica Gel

Tehd 1 PR M Swg

Weight after test: 19¢.9
Weight before test: - (25.5
Moisture weight collected: il.€

Moisture total /4. ¥ gm

3.~ 4.

Container number: . . 1. 2.

Sample number:__ 072~ )

 Analyze for:

Method determination:

Comments:
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Pate: 2 /73 /957

PARTICULATE CLEANUP SHEET

Plant: K. /s 4 70 bou /o B LD

Run number: /3 Jlr -7

Locatwn of sample port:

Operator:

Barometric pressure: 49, ¢v

S22’

Sample box number: GJ7-/

x,> Ambient temperature:

Impinger Hy0

~ Volume after sampling 372 m
Impinger prefilled witht/oz ml
Volume collected - % m

_ Extra No.

Container No. ﬁze vVEther-cmoroform extractlon
of impinger water 2.3 mg

Impinger water residue .7 . mg

Impingers and back half of:

Container Mo.QTL- *

f"ﬂ.,er, acetone wash: Extra No. Weight results 255 mg
Dry probe and cyclone catch: Container HNo. .
Extra No. Weight results___ mg
Probe, cyclone, flask, and | Container No.gTE- 1+
front half of filter, Extra Mo, Height results 3.4 _mg

acetone wash:

Filter Papers and Dry Filter Particulate

Filter number

Container no.

Filter number Container no.

Cop22% Q&89 :
:. . - Filter particulate.
F ' weight__ yp.y mg
W particulate we1ght Yg) v mg
alif n_ PR w1
Silica Gel ,
Weight after test: 20p,2
Height before test: 1530 _ :
Moisture weight collected: 12.3 Moisture total )7: 3 gm
Container nunber: 1. 2. 3. 4,

Analyze for:

Sample number:___J3T¥ -4
Method determination:
Comments:
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: PARTICULATE CLEANUP SHEET _ :
Date: 2.4~ 72 ' Plant: _ Qoblaloles 4 1D
Run number: /&7T£-%3 " Location of sample port: Ia%: Ecrai it

Operator: Barometric pressure:_ 29 . 2o
Sample box number: CG;)' L Ambient temperature: c2’F .

Impinger Hp0

Volume after sampling gogml Container No.ﬂgz3 Ether-chloroform extraction

Impinger prefilled with_4ee ml  Extra No. - of impinger water o m3
Volume collected + 34 ml Impinger water residue o mg
Impingers and back half of Container No.‘ﬁ' 0
filter, acetone wash: Extra No. , Weight results ‘9,2 mg
Dry probe and cyclone catch: Contvainer No. .
' Extra HNo. Meight results ' mg
Probe, cyclone, fiask, and Container Mo, RAre-">
front half of filter : ,
acetone wash: ! Extra No. Weight results 79.% mg
Filter Papers and Dry Filter Particulate
Filter number Container no. | Filter number Container no.
Qoo 232 O, 66620 ! _
|
{ Filter particulate _
| . WE'ight : 32,6 mg
Tedwl particulate weight Yex. g mg
‘Qﬁf____u___eﬁ_%;ﬁm_&jﬂ $75, 0
Silica Gel v |
Weight after test: 220,90
Weight before test: 293. & _
Moisture weight collected: Q24 Moisture total__ 22,4 gn
Container nunber: 1. -2, 3. 4,

Sample number: Q372 -3 : Analyze for:

Method determination:

Comments:
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PARTICULATE CLEANUP SHEET

Pate: -4 -7 o " Plant: _dilobodn) 1D
‘Run number: /{Séw Y | - Location o e B L
Operator: L HC , Barometric pressure: 495 " u
Sample box number: 5#1/ : ~ Ambient temperature: £5°°

Impinger H20
~ Volume after sampling 49[m  Container No. BSE- | Ether-chloroform extraction

Impinger prefilled with4#62 m1  Extra No. ~ of 1'"91"9." water, mg
Volume collected '& | ml Impinger water residue ‘O mg
Impingers and back half of Container No.(3Se-1 : : L .
flj,er, acetone vash:  Extra No. - MWeight results 4.7 mg
Dry probe and cyclone catch: Contair;e.r No. L
: ' Extra HNo. ~ HWeight results mg
Probe, cyclone, flask, and Container No. Bk~ ) _
front half of filter, : ; . ‘
azgzoneawasa: Viter ExtraVNo.A ____ Height re;ults : .7 ™
Filter Papers and Dry Filter Particu]até ,' B )
Filter number Container no. | Filter number Container no.
Y. /753 0O0L\q |
| -Filter particulate
{ . : weight /N
Il particulate weight ' ?¢ ) mg
' _za22/ n_FR c,m._am Y%A
Silica Gel ) L
Weight after test: 200,
Weight before test: -1 :
Moisture weight collected: /4.0 - - Moisture total_y4.2 gm
Container number: .. 1, 2. 3. 4. '
Sample number:_ J$S&-) Analyze for:
Method determination:
Comments:
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| bate: _ 224/ -72

PARTICULATE CLEANUP SHEET

Plant: __@Waja/

' Run number: £3SZ—2

' Operator: _ ; (o

Location of sample port: ﬁMU@

Barometric pressure: 2.5

Sample box humber: =3

Ambient temperature: 4s-°pg

~ Impinger H20
- Volume after sampling L m

Container No. sy -+ Ether-ch'loroform extraction

Impinger prefilled with: o~ m]  Extra No. T of impmger water o mg
. Yolume collected —'éml Impinger water residue 2 mg
Impingers and béck half of Container No.ggw-> .
fﬂ.._er, acetone wash: Extra No. - Weight results R4 mg
Dry probe and cyclone catch: Container NB:— .
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No.fsEg- 2
front half of filter L - -
acetone wasﬁ: ’ Extra Ho. Weight resu1§s . _ g.¢ Mg
Filter Papers and Dry Fiiter Particulate )
Filter number Container no. | Filter number Container no.
i . = |
Uy - ( '
2rslda Q.102¢ | - Filter particulate
| : weight 25,2 Mg
TS particulate weight Y4y. 3 mg

Silica Gel

HWeight after test: [gg.y
Weight before test: /83,2
Moisture weight collected: 3,2

Container number: . 1.

tafo! eaamum L& &

2. 3. a.

Moisture total__ /2. 2 gm

Sample number: HS L& - -

Analyze for:

Method determination:

Comments:
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PARTICULATE CLEANUP SHEET

Date: ___ 2- Ay~ 7 ~ Plant: _QM_&D
Run number: /38&-3 ' " Location of sample port: _ Sca ffey C;g““ J

Operator: Barometric pressure:_ 29.fo
Sample box number: y ' o Ambient temperature: e

Impinger H20
Volume after sampling 35§ ml Container Mo &S £-3 Ether-chloreform extraction

Impinger prefilled with pr) ml  Extra No. ) - of 1mp1nger water L= mg
Volume collected _z2ml Impinger water residue o mg
Impingers and back half of Container No.J3s&-> _
filter, acetone wash: Extra No. Weight results 6. mg
Dry probe and cyclone catch: Container No. . . _
' ' Extra No. Weight results ' mg
Probe, cyclone, f!ask, and - 'Container No.ps&-">
:Zggznga:’;ﬁf filter, Extra MNo. Weight results i L;._S’ mg
Filter Papers and Dry Filter Particulate
Filter number Container no. | Filter number Container no.
000239 Q25 C |
[ Filter particulate
| weight gy, ¢ Mg
‘ﬂ’l part1cu1ate weight 49, 4 mg
R34 T 4.4 : B
Silica Gel |
Weight after test: 102.9
Weight before test: (Z3.8
Moisture weight collected: /9.1 = Moisture total )9, ) gm
Container number: 1. 2. 3. 4,
Sample number: ,35&-"S Analyze for:

Method determination:
Comments:
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Subpart E—Standards of Perform-
ance for Nitric Acid Plants

§ 466.50 Applicability and designation
of affected facility.

(a) The provisions of this subpart are
applicable to nitric acid plants.

(b) For purposes of § 466.11(e), the

. entire plant is the affected facility. .

§ 466.51 Definitions.

As u.ed in this part, all terms not: de-
fined herein shall have the meaning given
‘them in the Act:

(a) “Nitric acld plant” means any
facility producing weak nitric acid by
either the pressure or atmospheric pres-
sure process.

(b) “Weak nitric acid” means acid
which is 50 to 70 percent in strength.

§ 466.52 Standard for nitrogen oxides.

- No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of nitrogen
oxides in the effluent which are:

(a) In excess of 3 Ibs. per ton of acid
produced (1.5 Kgm. per metric ton),
maximum 2-hour average, expressed as
NO-.

(b) A visible emission within the
meaning of this part.

§ 466.53 Emissioh monitoring.

(a) There shall be Installed, ecali-.

brated, maintained, and operated, in any
nitric acid plant subject to the provisions
of this subpart, an instrument for con-
tinuously monitoring and recording
emissions of nitrogen oxides.

(b) The instrument installed and used,

pursuant to this section shall have a
confidence level of at least 95 percent and
be accurate within +20 percent and shall
be calibrated in accordance witl: the
method(s) prescribed by the mar.itac-
turer(s) of such instrument; the instru-
ment shall be calibrated at least once
per year unless the manufacturer(s).
specifies or recommends calibration at
shorter intervals, in which case such
specifications or recommendanons shall
be followed.

(¢) The owner or operator of any
nitric acid plant subject to the provisions
of this subpart shall maintain a file of all
measurements required by this subpart
and shall retain the record of any such
measurement {or at least 1 year follow-
ing the date of such measurement.

§ 466.54 Test methods and procedures.

(a) The provisions of this section are
applicable to performance tests for deter-
mining emissions of nitrogen oxides from
nitric acid plants.

(b) All performance tests shall be con-
ducted while the affected facility is
operating at or above the acid product
rate for which such facility was designed.

(c) Test methods set forth in the ap-
pendix to this part shall be used as
follows:

(1) For each repetition the NO: con-
centration shall be determined by using
Method 7. The sampling location shall be
selected according to Method 1 and the

sampling point shall be the centroid of .

FEDERAL REGISTER,

PROPOSED RULE MAKING

the stack or duct. The sampling time
shall be 2 hours and four samples shall
be taken during each 2-hour period.
(2) The volumetric flow rate of the
total efluent shall be determined by us-
ing Method 2 and traversing according
to Method 1. Gas analysls shall be per-
formed by Method 3, and moisture con-
tent shall be determined by Method 4.
(d) Acid produced, expressed in tons
per hour of 100 percent weak nitric acid,

‘shall be determined during each 2-hour

testing period by suitable flow meters and
shall be confirmed by a material balance
over the production system,

(e) For each repetition, nitrogen ox-
ides emissions, expressed in lb./ton of
weak nitric acid, shall be determined by
dividing the emission rate in lb./hr. by
the acid produced. The emission rate
shall be determined by the equation, 1b./
hr.=QXC, where Q=volumetric flow
rate of the effluent in ft.*/hr. at standard
conditions, dry basis, as determined in
accordance with §466.54(d)(2), and
C=NO, concentration in l1b./ft.?, as deter-
mined in accordance with § 466.54(d) (1),
gorrected to standard oonditions, dry

asis

Subpart F—Standards of Perform-
ance for Sulfuric Acid Plants

'§466.60 Applicability and designation

. of affected facility.

(a) The provisions of this subpart are
applicable to sulfur acid plants.

(b) For purposes of § 466.11(e) the en-
tire plant is the affected facility.

§ 466.61 Definitions.

As used in this part, all terms not
defined herein shall have the meaning
given them in the Act:

(a) “Sulfuric acid plant” means any
facility producing sulfuric acid by the
contact process by burning elemental sul-
fur, alkylation acid, hydrogen sulfide,
organic sulfides and mercaptans, or acid
sludge.

(b) “Acid mist” means sulfur acid mist,
as measured by test methods set forth
in this part. ~

§ 466.62 Siandard for sulfur dioxide.

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of sulfur di-
oxide in the efluent in excess of 4 lbs.
per ton of acld produced (2 kgm. per
metric ton), maximum 2-hour average.

§ 466.63 Standard for acid mist.

No person subject to the provisions of
this subpart shall cause or allow the dis~
charge into the atmosphere of acid mist
in the efiluent which is:

(a) In excess of 0.15 1b. per ton of acid
produced (0.075 Kgm. per metric ton),
maximum 2-hour average, expressed as
H.SO..

(b) A visible emission within the
meaning of this part.

§ 466.64 Emission monitoring.

(8) There shall be installed, calibrated,
maintained, and operated, in any »uif2ric
acid plant subject to the provisions of
this subpart, an instrument for continu-
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ously monttoring and recording emis-
sions of sulfur dioxide.

(b) The instrument installed and used
pursuant to this section shall have a con-
fidence level of at least 95 percent and be
accurate within +20 percent cnd shall
be calibrated in accordance with the
method(s) prescribed by the manufac-
turer(s) of such instrument, the instru-
ment shall be calibrated at least once per
year unless the manufacturer(s) speci-
fles or recommends calibration at shorter
intervals, in which case such specifica-
tions or recommendations shall be fol-
lowed.

(¢) The owner or operator of any sul-
furic acid plant subject to the provisions
of this subpart shall maintain a file of
all measurements required by this sub-
part and shall retain the record of any
such measurement for at least 1 year
following the date of such measurement.

§ 466.65 Test methods and procedurcs.

(a) The provisions of this section are
applicable to performance tests for de-
termining emissions of acid mist and sul-
fur dioxide from sulfuric acid plants.

(b) All performance tests shall be con-
ducted while the affected facility is op-
erating at or above the acid production
rate for which such facility was designed.

(c) Test methods set forth in the
appendix to this part shall be used as
follows:

(1) For each repetition the acid mist
and SO, concentrations shall be deter-
mined by using Method 8 and traversing
according to Method 1. The sampling
time shall be 2 hours, and sampling vol-
ume shall be 40 ft.? corrected to standard
conditions.

(2) The volumetric flow rate of the
total effiuent shall be determined by us-
ing Method 2 and traversing according
to Method 1. Gas analysis shall be per-
formed by Method 3. Moisture content
can be considered to be zero.

(d) Acid produced, expressed in tons
per hour of 100 percent sulfuric acid
shall be determined during each 2-hour
testing period by suitable flow meters
and shall be confirmed by a material
balance over the production system.

(e) For each repetition, acid mist and
sulfur dioxide emissions, expressed in
1b./ton of sulfuric acid shall be deter-
mined by dividing the emission rate in
Ib./hr. by the acid produced. The emis-
sion rate shall be determined by the
equation, 1b./hr.=QxC, where Q=volu-

. metric flow rate of the efluent in ft.'/hr.

at standard conditions, dry basis, as de-
termined in accordance with § 466.65(d)
(2), and C=acid mist and SO, concen-
trations in 1lb./ft.? as determined in ac-
cordance with § 466.65(d) (1), corrected
to standard conditions, dry basis.

APPENDIX-—TEST METHODS

METHOD 1-—SAMPLE AND VELOCITY TRAVERSES

FOR STATIONARY SOURCES

1. Principle and applicabdility.

1.1 Principle. A sampling site and the
number of traverse points are selected to
aid tn the extraction of a representative
sample.

1.2 Applicability. This method should be
applied only when specified by the test pro-
cedures for determining compliance with

17, 1971
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MINIMUM NUMBER OF TRAVERSE POINTS

New Source Performance S8tandards. This
method is not Intended to apply to gas
streams other than those emitted directly to
the atmosphere without further processing.

3. Procedure.

2.1 Selection of a sampling site and mint-
mum number of traverse points.

2.1,1 Select a sampling site that is at
least elght stack or duct diameters down-
stream and two diameters upstream from
any flow disturbance such as a bend, expan-
sion, contraction, or visible flame. For a
rectangular cross section, determine an
equivalent diameter from the following
equation: .

. . - (length) (width)
equivalent diameter 2[m
' equation 1-1

2.1.2 When the above sampling site cri-
teria can be met, the minimum number of
traverse points 1s twelve (12). '

2.1.3 Some sampling sttuations render the
above sampling site criteria impractical.

When this is the case, choose a conventent-

sampling location and use Figure 1-1 to
determine the minimum number of traverss
pointa.

2.14 To use Figure 1-1 first measure the
distance from the chosen sampling location
to the nearest upstream and downstream
disturbances. Determine the corresponding

‘number of traverse points for each distance

from Figure 1-1. Belect the higher of the.two
numbers of traverse points, or & greater value,
such that for circular stacks the number is
a multiple of four, end for rectangular stacks
the number follows the criteria of section
2.23.

2.3 Cross sectional layout and location of

- traverse points.

33.1 TFor circular stacks locate the traverse

‘points on two perpendicular diameters ace

cording to Figurs 1-2 and Table 1-1.

NUMBER OF DUCT DIAMETERS UPSTREAM®
(DISTANCE A)

08 1.0

1.8 20 ) 28

59 T I ]

/
10— +fROM POINT OF ANY TYPE OF
DISTURBANGE (BEND, EXPANSION, CONTRACTION, E1C.)

o ! L. 1

[ 1 | I
DISTURBANCE

_SANPLING
sme

2 T 4 s

¢ 7 B 9 10

NUMEER OF DUCT DIAMEYERS DOWNSTREAM®
(DISTANCE 8)

Figure 1-1. Mintmum number of traverse yuints.

Flgure 1-2. Cross sectlon of clrcular stack showing {ocation of

traverse points on perpendicular diameters.

] ) 1)
R
o , © : o ;, o
R T
------r-t---—lb----.'-..-..I
! 1 |
i -] ! © } (. ] 1 -]
1 1 !
1 ;_ {_ i
T ' T
N e |1 o6 1 o | ¢
) ' | |
, : ! ,

Figure 1-3. Cross section of rectangular stack divided Into 12 equal

areas, with traverse points at centroid of each area.

v
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Table 1-1. Location of traverse points in circular stacks

{Percent of stack diameter from inside wall to traversa point)-

Traverso
point
number Number of traverse points on a diameter
ona
diameter 6 8 10 12 14 16 18 20 22 23
1 44 33 25 21 18 16 14 13 11 11
2 14.7 105 8.2 6.7 8.7 4.9 4.4 39 3.5 3.2
3 295 194 146 11.8 9.9 8.5 75 6.7 6.0 55
4 705 323 226 1.7 146 125 109 97 87 79
1 853 67.7 342 250 201 169 146 129 116 105
e 95,6 80.6 658 355 269 220 188 165 146 13.2
7 895 774 645 366 ‘283 236 204 18.0 16.1
8 96.7 854 750 634 375 296 250 218 194
9 ‘ 91.8 823 73.1°' 625 382 306 261 230
10 975 882 799 717 618 338 315 27.2
1" 933 854 78.0 704 612 393 323
12 97.9 90.1 831 764 694 607 39.8
13 94.3 875 8.2 750 685 60.2
1 98,2 915 854 796 739 67.7
15 95,1 89.1 835 782 728
16 984 925 . 871 820 -77.0
17 956 90.3 854 806
18 98.6 933 884 839
19 . %1 913 86.8
) 98.7 940 89.5
o2 965 92.1
2 . 98.9 945
23 96.8
28 | 98.9

222. For rectangular stacks divide the
crosa section into as many equal rectangular
areas as traverse points, such that the ratio
of the length to the width of the elemental
areas 18 between one and two. Locate the tra-
verse points at the centroid of each equal
ares aocording to Figure 1-3.

8. References. Determining Dust Concen-

' tration in a Gas Stream. ASME Performance

Test Code #27. New York. 1957.

Devorkin, Howard, et al. Alr Pollution
Source Testing Manual. Alr Pollution Con-
trol District. Los Angeles. November 1963.

Methods for Determination of Velocity,
Volume, Dust and Mist Content of Gases.
‘Westarn Precipitation Division of Joy *anu-
facturing Co. Los Angeles, Bulletin YV 'P-50,
1968,

’ Standard Method for Sampling Stacks for
Particulate Matter. In: 1971 Book of ASTM
Standards, Part 23, Philadelphia, 1971. ASTM
Designation D-2028-71, .

METHOD 2—DETERMINATION OF STACK GAS
VELOCITY (TYPE 8 PITOT TUBE)

1, Principle and applicadbility.

1.1 Principle. Stack gas velocity is de-
termined from the gas density and from
measurement of the velocity head using &
Type 8 (Stauscheibe or reverse type) pitot
tube,

1.3 Applicability. This method should be
applied only when specified by the test pro-
cedures for determining compliance with

—— 3¢
-

-

not be used in the case of nondirectlonsl
flow,

2. Apparatus,

2.1 Pltot tube—Type S (Figure 2-1), or
equivalent.

2.2 Differential pressure gaugo—!nellnod
manometer, or equivalent, t0 measure ve-
locity head to within 10 percent of the mini~
mum valve,

2.3. Temperaturs gauge—Thermocouples,
bimetallic thermometers, liquid filled sys-
tems, or equivalent, to measure stack tem-
perature to within 1.5 percent of the mini-
mum absolute stack temperature.

2.4 Pressure gauge—Mercury-fllled U-tube
manometer, or equivalent, to measure stack
pressure to within 0.1 in, Hg.

2.6 Barometer—To measure atmospherlc
pressure to within 0.1 in. Hg.

PIPE COUPLING

2.8 Gaa analyzer—To analyzs gas compo-
gition for determining molecular weight.
2.7 Pitot tube—Standard type, to call-
. brate Type 8 pitot tube
3.- Procedure.
3.1 Set up the apparatus as shown in Fig-
ure 2-1. Make sure all connections are tight
and leak free. Measure the velocity head at
the traverse points specified by Method 1.
3.2 Measure the temperature of the stack
ge8. If the total temperature variation with
time s less than §0° F,, & point measurement
will sutfive, Otmerwiss, conduct a tempera-
ture traverse.
« 33 Me&suro the statio pressure in the
. -stack.
3.4 Determine the stack gas molecular

weight by gas analysis and appropriate cal-

culation as indicated in Method 3,

TUBING ADAPTER -

3%

TYPE S PITOT TUBE'

Figure 2-1. Pitot tube - manometer assembly.

-

4. Calibration. .
4.1 To calibrate the pitot tube, measure

New Source Performance Standards. Being & the velocity head at some point in a flowing -
directional tnstrument, a pitot tube should gas stream with both a Type 8 pitot tube and
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a standard type pitot tube with known oo-
efficlent. The velocity of the flowing gas
stream should be within the normal woclnng
range.
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42 Calculate the pltot. tube coeficient
using Equauon 2-1.

_Cn “.“: Cntd“’ 2?“‘ eqmtlon 2—1

where: -

Cryyu =Pitol tube coefficient of 'ITPO 8
pitot tube.

Cr,=Pitot tube coeflicient of standard
type pitot tube (if unknown, use
0.99).

AP, ,,=Velocity head measured by stand-
ard type pitot tube.

AP,,,,=Velocity head measured by Type S

pitot tube.

4.3 Compare the coeficients of the Type 8
pitot tube determined first with one leg and

PLANT,_

/
PROPOSED RULE MAKING

then the other pointed downstream. Use the
pitot tube only if the two coefficlents differ
by no more than 0.01.

4 Calcoulations.

Use Equation 3-2 to calc\nm the stack gas

velocity.
, TaAp N
. Va=X,C» P, - equation 2-2
where:

Vi=8tack g&s velocity, feet per second (f.p.s.).

13 when these units

Ky=85. ‘9 are used.

1b. mole-'R)
Cp=Pitot tube coefiiclent, d(mcnslon!ess
T,=Absolute stack gas tempeuture °R.
Ap=Velocity head of stack gas, lu Hy0 {(see fig. 2-2).
P,= Absolute stack gas rressure n Hg.
M,=Molecular weight of stack gas, 1b., /lb -mole.
’, .

" DATE

RUN NO. :

STACK DIAMETER, in.

BAROMETRIC PRESSURE, n. Hg.
STATIC PRESSURE IN STACK 18, ). In. Hg.

SCHEMATIC OF STACK

OPERATORS____ \
' CROSS SECTION
Traverse point Velocity head, Stack Temperature
umber in. Hy0 "/ (g).°F
AVERAGE:

Figure 2-2. Velocity traverse data.

1571

Figure 2-2 shows & sample recording sheet:
for velocity traverse data. Use the averages in
the last two columns of Pigure 2-2 to deter-
mine the aversge stack gas veloclty from
Equation 2-2.

6. References. :

Mark, L. 8. Mechanical Engineers’ Hand-
book. McGraw-Hill Book Co., Inc., New York,
1951,

Perry, J. H. Chemical Engineers’ Handbook.
McGraw-Hill Book Co., Inc., New York, 1960.

Shigehara, R. T., W. F. Todd, and W. S.
Smith. Significance of Errors in Stack Sam-
pling Measurements, Paper presented at the
Annual Meeting of the Air Pollution Control
Association, St. Louis, Mo., June 14-18, 1970.

Standard Method- for Sampling Stacks for
Partlculate Matter. In: 1971 Book of ASTM
standards, Part 23. Philadelphia, 1971. ASTM
Designation D-2928-71.

Vennard, J. K. Elementary Fluid Mechanics.
John Wiley and Sons, Inc., New York, 1947.

METHOD 3—CGAS ANALYSIS FOR CARBON DIOXIDE,

EXCESS AIR, AND DRY MOLECULAR WEIGHT

1. Principle and applicability.

1.1 Principie. An integrated or grad gas
sample is extracted from a sampling point
and analyzed for its components using an
Orsat analyzer.

12 Applicability. This method should be
applied only when specified by the test pro-
cedures for determining compliance with New
Source Performance Standards.

2. Apparatus. -

2.1 GQGrabsample (!‘lgure 3-1). ~

2.1.1 Probe—Stainless. steel or Pyrex?!
glass, equipped with a filter to remove par-
ticulate matter.

2.1.2 Pump—One-way squeeze bulb, or
equivalent, to transport gas sample to ana-
lyzer. .

2.2 Integrated sample (Figure 3-2).

2.2.1 Probe—Stainless steel or Pyrex?
glass equipped with a filter to remove par-
ticulate matter.

2.2.2 Afr-cooled eondenser——-‘l‘o remove
any excess moisture.

2.23 Needle valve—To adjust flow rate.

224 Pump—Leak-free, diaphragm type,
or equivalent, to pull gas. .

2.2.5 Rate meter—To measure a fiow range
from 0 to 0.035 c.f.m. .

2.2.6 Flexible bag—Tedlar,? or equiva.lent
with a capacity of 2 to 3 cu. ft. Leak test the
bag in the laboratory before using.

247 Pitot tube—Type S, or equivalent,
attached to the probe so that the sampling
fiow rate can be regulated proportional to the
stack gas velocity when velocity is varying
with time or a sample traverse is conducted.

2.3 Analysis.

2.3.1 Orsat analyzer, or equivalent

3. Procedure.

8.1 Grab sampling.

3.1.1 Set up the equipment as shown in
Figure 3-1. Place the probe in the stack at a
sampling point and purge the sampling line.

3 Trade name.
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FLEXIBLE TUBING

SQUEEZE BULB

Figure 3-1. Grab-sampling train.

} ‘ VALVE
AIR-COOLED CONDENSER
PROBE

RATE METER

FILTER (GLASS WOOL)

RIGID CONTAINER

QUICK DISCONNECT

Figure 3-2. 'Integrated gas - sampling train.

3.1.2 Drew sample into the analyzer.

3.2 Integrated sampling.

3.2.1 Evacuate the flexible bag. Set up the
equipment as shown in Figure 8-2 with the
bag disconnected. Place the probe in the
stack and purge the sampling line. Connect
the bag, making sure that all connections
are tight and that there are no leaks.

. 8.2.2 Sample at a rate proportional to the
stack gas velocity.

3.3 Analysis,

3.3.1 Determine the COz, 02, and CO con-
centrations as soon as possible. Make as many

' passes as are necessary to give constant read-
ings. If more than 10 passes are necessary,
replace the absorbing solution.

3.3.2 For integrated sampling, repeat the
analysis until three consecutive runs vary
no more than 0.2 percent by volume for edch
component being analyzed.

4. Calculations,

4.1 Carbon dioxide. Average the three
consecutive runs and report result to the
nearest 0.1 percent CO2.

4.2 Excess air, Use Equation 3-1 to cal-
culate excess air, and average the runs. Re-

port the result to the nearest 0.1 ;. rcemnt
excess air,
o, FA=

0.264(% Ni) —(% 03) +0.6(% CO)
equation 3-1

0

where:
% EA =Percent excess air.
%0,=Percent oxygen by volume, dry
basis,
%N,=Percent nitrogen by volume, dry
basis.

%CO:Perceni carbon monoxide by vol-
’ ume, dry basis,

0.264=Ratlo of oxygen to mtrogen in alr

by volume.

4.3 Dry molecular weight. Use Equation
3-2 to calculate dry molecular weight and
average the runs. Report the result to the
nearest tenth,

Ma=0.44(% CO,) +0.32(% O,)
+0.28(% N,-+ % CO)

Equsation 3-2
where: .
M4.-Dry molecular welght. 1b./1b.~
mole.
% CO,=Percent carbon dioxide by volume,
ary basis.
%0,=Percent oxygen by volume, dry
. basis.
% N,=Percent nitrogen by volume, dry
basis.
0.44 =Molecular weight of carbon dioxide
divided by 100.
0.32=Molecular weight of oxygen
divided by 100.

0.28=Molecular weight of nitrogen
divided by 100.

-

8. References

70 ANALYZER Altshuller, A. P, et al. Storage of Gases
a

nd Vapors in Pla.stlc Bags. Int. J. Alr &
Water Pollution. 6:75-81. 1963. _

Conner, Willlam D., and J. S. Nader. Aflr
Sampling with Plastic Bags. Journal of the
American Industrial Hygiene Association.
25:291-297. May-June 1964.

Devorkin, Howard, et al. Air Pollution
Source Testing Manual. Air Pollution Con-
trol District. Los Angeles. November 1963.

METHOD 4—DETERMINATION OF MOISTURE IN
8TACK GASES

1. Principle and applicability.

1.1 Principle. Moisture is removed from
the gas stream, condensed, and determined
‘gravimetrically.

1.3 Applicability. This method is appli-
cable for the determination of moisture in
stack gas only when specified by test proce-
dures for determining compliance with New
Source Performance Standards. This method
does not apply when liquid droplets are pres-
ent in the gas stream.?

Other methods such as drying tubes, wet
bulb-dry bulb techniques, and volumetric
condensation techniques may be used sub-
Jject to the approval of the Administrator.

2. Apparatus.

2.1 Probe—Stainless steel or Pyrex® glass
sufficiently heated to prevent condensation
and equipped with a filter to remove par-
ticulate matter.

22 Implngers——'rwo midget 1mplngers,
each with 30 ml. capacity, or equivalent.

23 Ice bath container—To condense

" moisture in impingers.

2.4 Silica gel tube—To protect pump and
dry gas meter.

2.6 Needle valve—To regulate gas fiow
rate.

26 Pump—Leak-free, dianh=~m type, or
equivalent, to pull gas through train.

2.7 Dry gas meter—To measure to within
» percent of the total sample volume.

2.8 Rotameter—To measure a flow range
from 0 to 0.1 c.f.m.

2.9 Balance—Capable of measuring to the
nearest 0.1 g.

2.10 Barometer—Sufficient to read to

_ within 0.1 In. Hg.

2.11 Pifot tube—Type S, or equivalent, at-
tached to probe so that the sampling fiow
tate can be regulated proportional to the
stack gas velocity when velocity 1s varying
with time or a sample traverse is conducted.

3. Procedure.

3.1 Place about 5§ ml. dlstllled water in
each impinger and weigh the impinger and
contents to the nearest 0.1 g. Assemble the
apparatus without the probe as shown in Fig-
-ure 4-1. Leak check by plugging the inlet to
the first impinger and drawing a vacuum. In-

: sure that flow through the dry gas meter is
\less than 1 percent of the sampling rate.

3.2 Connect the probe, and sample at a
constant rate of 0.075 ¢.f.m. or at a rate pro-
portional to the stack gas velocity not to ex-
ceed 0.075 c.f.m. Continue sampling until the
dry gas meter registers 1 cu. ft. or until visible
liquid droplets are carried over from the first
impinger to the second. Record temperature,
pressure, and dry gas meter reading as re-
qulred by Figure 4-2.

+ 33 After collecting the sample, weigh the
impingers and their contents again to the
nearest 0.1 g.

1 Trade name.

2 If liquid droplets are present in the gas
stream, assume the stream to be saturated,
determine the average stack gas temperature
{Method 1), and use s psychrometrie chart
to obtain an approximation of the moisture
percentage.

FEOERAL REGISTER, VOL. 36, NO. 159—TUESDAY, AUGUST 17, 1971

E-5



4. Calculations,
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We=Final weight of impingers and

4.1 YVolume of water collected. contents, g.
y : . Wi =Initial wught of lmpjngers and
v"='(wl-wl)RTﬂd* .... oontents, g.
waMa . ’ R=1Ideal gas constant, 21.83-in. Hg—
£ cu. 1t./1b. mole-* R.
(0.0474—'—)(W:-W;) T, e =Absolute tempemture at standard
8- conditions, 530° R.
eqaation 4-1 P, a=Pressure at standard condijtions,
where: 29.92 in. Hg. -
Vwe=Volume of water vapor collected M. =Molecular weight of water, 18
(standard conditions), cu. ft. 1b./1b. mole.
- SILICA GEL TUBE

FILTER “{GLASS WOOL)

ROTAMETER

\
DRY GAS METER
_ICE BATH
Figure 4-1, Moislure-sampling train.
LOCATION COMMENTS
TEST,
DATE,
OPERATOR
" BAROMETRIC PRESSURE,
GAS VOLUME THROUGH
METER, (Vm), ROTAMETER SETTING, METER YEMPERATURE,
CLOCK TIME ' 13 #13/min °f

Figure 4-A. Fleld molsture de(erm_lnauon.

15713

42 Gas volume, -

VaeVa (52 ) (72) =

L]
(17 71 % _)VePa .
in. Hg Ta  equation 4-2
where: .
Vae=Dry gas volume through meter at
standard conditions, cu. ft.
Va=Dry gas volume measured by meter,
©cu. ft.
Pa=Barometric pressure at the dry gas
. meter, in. Hg.
P,,.=Pressure at standard conditions,
29.92-in. Hg.
T,.q=Absolute temperature at standard
conditions, 530° R
Tm=Absolute temperature at
(*P.-+460), °R.

4.3 Moisture content.

B' -— \"ﬂ + B = \"l + (0 o.)a)
° v'. + V-e e V'G + vnc T

meter

equation 4-3
where:

Bwe=Proportion by volume of water
vapor in the gas stream, dimen-
sionless.

Vee=Volume of water vapor collected
(standard conditions), cu. ft.

Vxe=Dry gas volume through meter

’ (standard conditions), cu. ft.

- Bww=Approximate volumetric proportion
of water vapor in the gas stream
leaving the impingers, 0.025.

" 5. References.

Alr Pollution Englneerlng Manual,
Danlelson, J. A. (ed.). U.S. DHEW, PHS,
National Center for Air Pollution Control.
Cincinnati, Ohio. PRS Publication No.
999-Ap—40. 1967.

Devorkin, Howard, et al. Air Pollution
Bource Testing Manual. Alr Pollution Con-

- trol District. Loe Angeles, Callf. November

1963.

Methods for Determination of Velocity,
Volume, Dust and Mist Content of Gases.
Western Precipitation Division of Joy Manu-
facturing Co., Los Angeles, Calif. Bulletin
WP-50. 1968.

METHOD 5.~—DETERMINATION OF 'PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and applicabdbility.

1.1 Principle. Particulate matter {s with-
drawn isokinetically from the source and its
weight is determined gravimetrically after
removal of uncombined water.

1.2 Applicability, This method is applica-

" ble for the determination of particunlate

emissions from stationary sources only when
specified by the test procedures for deter-
mining compliance with New Source Per-
formance Standards.

2. Apparatus.

2.} Sampling train. The deslgn specifica-

" tions of the particulate sampling train used

by EPA (Figure 5-1) are described in APTD-
0581, Commercial models of this train are
avallable.

2.1.1 Nozzle—Stainless steel (316) with
sharp, tapered leading edge.

2.1.2 Probe—Pyrex? glass with a heating
system capable of maintaining a gas tempera-
ture of 260* F. at 'the exit end during
sampling. When temperature or length
limitations are encountered, 316 stainless
steel, or equivalent, may be used, as approved
by the Administrator.
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2.13 Pitot tube—Type 8, or equivalent,
attached to probo to monitor stack gas
velocity.

2.1.4 Pilter holder—Pyrexi glass with
heating system capable of maintaining any
temperature to & maximum of 225° F. -

2.15 Impingers—Four impingers oon-

' nected in series with glass ball joint fittings.
The first, third, and fourth impingers are of

PROPOSED RULE MAKING

placing the tip with a }4-inch ID glass tube
extending to };-inch from the bottom of the
flask. The second impinger is of the Green-
burg-Smith design with the standard tip.
3.1.8 Metering system-—Vacuum -gauge,
leak-free pump, thermometers capable of
measuring temperature to within §° F.,, dry
gas meter with 2 percent accuracy, and re-
lated equipment, or equivalent, as required
to maintain an isokinetic sampling rate and

the Greenburg-Smith design, modified by re-  to determine sample vblume.
HEATED AREA FILTERHOLDER  THERMOMETER  CHECK
. B - P
PROBE STACK
X:A WALL
= o VACUUM
' “* oy |7 LINE
REVERSE-TYPE . .
PITOT TUBE
- ’ \ |
3 IMPINGERS ICE BATH
PITOT MANOMETER e PASS VALVE

ORIFICE

DRY TEST METER

/

VACUUM
GAUGE
ALVE
AR-TIGHT
PUMP i .

Figure 5-1. Particufate-sampling train.

2.1 Buometer—-'ro measure atmospherlc
pressure to' 0.1 in. Hg.

22 Sample recovery.

2.2.1 Probe brush—At least as long as
probe,

2.22 @Glaas wash bottles—Two. .

2.2.3 Giass sample storage containers.

2.2.4 uraduated cylinder—=250 ml,

2.3 Analysis. .

2.3.1 Glass weighing dishes.

2.8.2 Desiccator.

2.3.3 Analytical balance—To measure to
+:0.1 mg.
234 Beakers—250 ml,

1 Trade name, .

2.3.56 BSeparatory funnels—500 ml. and
1,000 ml,

2.3.6 Trip balance-—-300 g. eapac!ty, to
measure to +0.05 g.

23.7 Graduated cylinder—25 ml.

3. Reagents.

3.1 Sampling

3.1.1 Filters—Glass fiber, MSA uoe BH,
or equivalent, numbered for identification
and preweighed.

3.13 Silica gel—Indicating type, 6 to 16
mesh, dried at 176° C. (860° P.) for 2 hours.

- 3.1.3 Water—Daionized, dlstuled.

3.1.4 Crushell'ice.

8.3 Sample recovery

3.2.1 Water—Delonized, dlatﬂled

3.2.2 Acetone—Reagent grade,

3.3 Analysls

3.3.1 Water—Deionized, distilled.

332 Chloroform—Reagent grade.

3.3.3 Ethyl ether—Reeagent grade.

3.34 Desiccant—Drierite,! indicating.

4. Procedure.

4.1 Sampling.

4.1.1 After selecting the sampling site and
the minimum number of sampling points,
determine the stack pressure, temperature,
moisture, and range of velocity head.

4.12 Preparation of collection train.
Weigh to the nearest gram approximately
200 g. of silica gel. Label a filter of proper
diameter, desiccate® for at least 24 hours
end weigh to the nearest 0.5 mg. in a réom
where the relative humidity is less than
60 percent. Place 100 ml. of water in each of
the first two Impingers, leave the third im-
pinger empty, and place approximately 200
€. of preweighed silica gel in the fourth im-
pinger. Save a portion of the water for use

- a8 @ blank in the sample analysis. Set up the

train without the probe as in Figure 5-1.
Lesk check the sampling train at the sam-

© pling site by plugging the inlet to the filter
. aolder and pulling s 16-in. Hg vacuum. A

{ leakage rate not in excess of 0.02 c.f.m. at a
vacuum of 15-in. Hg 13 acceptable. Attach
the probe and adjust the heater to provide a
268 temperature of about 250* F. at the
probe outlet. Turn on the fiiter heating sys-

‘tem. Place crushed ice around the impingers.
Add more ice during the run to keep the tem-
perature of the gases leaving the last im-
pinger at 70° F. or less,

4.13 Particulate train operation. For each
run record the data required on the example
shect shown in Figure 5-2. Take readings
at each sampling point at least every 5 min-
utes and when significant changes in stack
oouxlitions necessitate additional edjust-
ments in flow rate. To begin sampling, po-

- sition the nozzle at the Airst traverse point

with the tip pointing directly into the gas
stream. Immediately start the pump and ad-
Just the flow to isokinetic conditions. Main-
tain isokinetic sampling throughout the
sampling period. Nomographs are avallable
which ald in the rapid adjustment of the
sampling rate without other computations.
APTD-0576 detalls the procedure for using
¢hese nomographs. Turn off the pump at the
oonclusion of each run and record the final
readings. Remove the probe and nozzle from
the stack and handle in accordance with the
sample recovery process descrlbed in section

42

$ Dry using Drierite! at 70° +10° F
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. PROPOSED RULE MAKING 15715
) 3

PLANT, AMBIENT TEMPERATURE

LOCATION BAROMETRIC PRESSURE

OPERATOR. , ASSUMED MOISTURE, %,

DATE MEATER BOX SETTING :

RUN NO, PROBE LENGTH, in.

SAMPLE 80X NO. NOZZLE DIAMEYER, in.

METER BOX NO,__ i - PROBE HEATER SETTING

METERaH, ! .

‘ . CFACTOR SCHEMATIC OF STACK CROSS SECTION
PAESSURE
. DIFFERENTIAL
ACROSS ; GAS SAMPLE TEMPERATURE
. ORIFICE AT DRY GAS METER
SAMPLING | STATIC .| stack | veLocity METER GAS SAMPLE SAMPLE BOX | IMPINGER
TRAVERSE POINT TIME PRESSURE | TEMPERATURE | HEAD {4 H), VOLUME INET OUTLET | EMPERATURE, | TENPERATURE.
NUMBER te), min, | (Pg). in. Hg.| (Tg) *F (aPg), in. Hy0 (vm), 13 (Tm ). °F (¥m o). °F of e

'rdTAL Avg. Avg.
AVERAGE Avg,

4.2 Sample recovery. Exercise care in mov-
ing the collection train from the test site to
the sample recovery area to minimize the loss
of collected sample or the gain of extraneous
particulate matter. Set aside portions of the
water and acetone used in the sample recov-
ery as blanks for analysis. Place the samples
in contalners as follows:

Contalner No. 1. Remove the filter from its
holder, place in this container, and seal.

Contalner No. 2. Place loose particulate
matter and aceto ¢ washings from all sam-
ple-exposed surfaces prior to the filter in this
container and seal. Use & razor blade, brush,

or rubber policeman to loosen adhering par-

ticles. .
Container No. 3. Measure the'volume of

water from the first three impingers and

place the water in this container. Place water

Figure 5-2, Particulate field data,

rinsings of all sample-exposed surfaces be-
tween the filter and fourth impinger in this
container prior,to sealing.

Container No. 4. Transfer the silica gel
from the fourth impinger to the original
container and seal. Use a rubber policeman
a8 an aid in removing silica gel from the
impinger. -

Container No. 6. Thoroughly rinse all sam-
ple-exposed surfaces between the filter and
fourth impinger with acetone, place the
washings in this container, and seal.

4.3 Analysis. Record the data required on
the example sheet shown in Figure 5-3.
Handle each sample container as Tollows:

Container No. 1. Transfer the filter and any
loose particulate matter from the sample
container to a tared glass weighing dish, des-

sicate, and dry to a constant weight. Report
results to the nearest 0.6 mg.

Container No. 2. Transfer the acetone
washings to a tared beaker and evaporate to
dryness at ambient temperature and pres-
sure. Dessicate and dry to a constant weight.
Report results to the nearest 0.5 mg.

Container No. 3. Extract organic particulate
from the impinger solution with three 25 mi.
portions of chloroform. Complete the ex-
traction with three 26 ml. portions of ethyl
ether, Combine the ether and chloroform ex-
tracts, transfer to a tared beaker and evapo-
rate at 70° F. until no solvent remains. Des-
sicate, dry to a constant weight, and report
the results to the nearest 0.6 mg.

Container No. 4. Weigh the cpent silica
gel and report to the nearest gram.

FEDERAL REGISTER, VOL. 36, NO. 159-TUESDAY, AUGUST 17, 1971
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15716
PLANT

PROPOSED RULE MAKING

DATE

RUN NO.

WEIGHT OF PARTICULATE COLLECTED,
CONTAINER m .
NUMBER .
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
2 '
. 33! -
3b*»
5
TOTAL
*3a - ORGANIC EXTRACT FRACTION.
) **3b - RESIDUAL WATER FRACTION.
VOLUME Of LIQUID
WATER COLLECTED
IMPINGER SILICA GEL
VOLUME, WEIGHT,
ml ]
FINAL |7 ,
INITIAL
LIQUID COLLECTED
TOTAL VOLUME COLLECTED g m

* CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT

INCREASE BY DENSITY OF WATER. {1 g/ml}:

INCREASE, g
(1 g/mi)

= VOLUME WATER, m!

Figure 5-3. Analytical data.

Container No. 5. Transfer the acetone
washings to a tared beaker and evaporate to
dryness at ambient temperature and pres-
sure. Desiccate, dry to a constant weight, and
report the results to the nearest 0.6 mg.

5. Calibration.

Use standard methods and equipment ap-
proved by the Administrator to calibrate

the orifice meter, pitot tube, dry gas meter, -

&nd probe heater.

6. Calculations.

6.1 Sample concentration method,

8.1.1 Average dry gas meter temperature.
See data sheet (Figure 5-2).

6.1.2 Dry gas volume, Correct the sample

volume measured by the dry gas meter to
standard conditions (70° F., 20.92 in. Hg) by
using Equation 5-1,

‘ AH
?.-E) (______Ph..*-l_"‘ﬁi
Tn Pnd

(17;71 inf—‘:—,{;)‘(v...)

v“‘old=vl‘

Pml
e_c_l_uatlon 51

AH
Pb.-"'m)'

where'

V=, e=Volume of gas sample through the
dry gas meter (standard condi-
tions), cu. ft.

Vw=Volume of gas sample through the
dry gas meter (meter condmons) '
eu. ft.

T,.a=Absolute temperature at standard
conditions, 630 *R.
Twm=Average dry gas meter temperature,
L]
R.

P,.,=Barometric pressure at the orifice
meter, in. Hg.
AH=Pressure drop across the orifice
meter, in H:O.
" 13.6=Specific gravity ot mercury
P,.s=Absolute pressure at standard con-
ditions, 29.92 in, Hg.

" 6.1.3 Volume of Water vapor.

'"d—vh( PHy ) RT.I‘

(0 047‘4 cu. ft

ml. .)v"’

equation 5-2

where
V-,,,-Volume of water vapor in the gas
unn;:le (standard conditions), cu.

Vn —'rom volume of llquld collected in
impingers and silica gel (seé Fig-
ure 6-3), ml.
s 0=Density of water, 1 g./ml.
Mn0=Molecular weight of water, 18 1b./1b.
mole,
R=1Ideal gas constant, 21.83 in Hg-cu.
£t./1b. mole-°R.
T,a==Absolute temperature at standard
conditions, 630° R.
P,.s=Absolute pressure at standard con-
ditions, 26.92 in. Hg.

6.1.4 Total gas volume, -
vloul=v-;td+v"|ld
equation 5-3

where:

Viets1 =Total volume of gas sample (stand-
ard conditions), cu. ft.

Vn .e=Volume of gas through dry gas
meter (shndard conditions), cu.
ft.

Vw,s==Volume of water vapor in the gas

sample (standard conditions), cu. .

It.

6.15 Total particulate weight. Determine
the total particulate catch from the sum of
the weights on the analysis data sheet: (Flg-
ure 5-3).

6.1.6 Concentration.

- & AL)
Ce __- (0.0.154- mg.) (Vwm
equation 5-4

where:
¢’s=Concentration of particulate matter
in stack gas (Sample Concentra-
tion Method), gr./s.c.t.
M.=Total amount of particulate mat-
~ ter collected, mg.
V,o1a1 =Total volume of gas sample (stand-
ard conditions), cu. t.
6.2 Ratio of area method.
6.2.1 Stack gas velocity. Collect the neces-
sary data as detailed in Method 2. Cotrect the

FEDERAL REGISTER, VOL, 36, NO. 159—TUESDAY, AUGUST 17, 1971
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stack gas velocity to standard conditions
(29.92 in. Hg, 530° R.) as follows:

Vo=V (i) (52) -

V.P.
(” T Hg Hg) T,
where:

Vs, =Stack gas velocity at standarc con-
ditions, ft./sec.

) equation 5-3

V.=Stack gas velocity calculated by

Method 2, Equation 2-23, ft./sec.

Pa:==Absolute stack gas pressure, in. Hg,

P, o=Absolute pressure at standard con-
tions, 20.92 tn. Hg.

T,ia=Absolute temperature at standard
conditions, 530° R.

Ts=Absolute stack gas temperature
(average), °R. )

1 4

6.22 Concentration. )

M, A,
\I T Anﬂ( - gr.=min.)( )
Q. A'V'-u 2.57X 104mg.=sec_. ov'nd Y equation 5-6
where:

cs=Concentration of particulate matter

in the stack gas (Ratlo of Area
Method), gr./s.c.t.

M, =Particulate mass flow rate through
the stack (standard conditions),
mass,’ time.

Qs =Volumetric fiow rate of gas stream
through the stack (standard con-
ditions), volume/time.

Vipm0R
T{ M B30 +

M =Total amount of particulate matter
collected by train, mg.
#=Total sampling time, min.
A.=Cross-sectional ares of stack, sq. ft.

A.=Cross-sectional area of nozzle, sq. ft. .

Ve, .o =Stack gas velocity at standard con-
ditions, ft./sec.

6.3 Isokinetic variation.

T (Pt i35 e)] R

—& -
I= X100 VDA

" ml°R

Hg-cu. ft.

X100 =

o o )ity (Pourti55) ] T

(1 8672 - in, )[(o 00267 12
R
where:

I=Percent of isokinetic sampung
Cs=Concentration of particulate matter
in the stack gas (Ratio of Area
Method), gr./s.c.f.

C } =Concentration of particulate matter . .

in the stack gas (Sample Concen-
tration Method), gr./s.c.tf.

Vi1,=Total volume of liquid collected in
impingers and silica gel (see Fig-

a ure 5-3), ml.
. sr,0=Density of water, 1 g./ml.
R=1Ideal gas constant, 21.83 in. Hg-cu.
ft./1b. mole-°R.
Mn,0=Molecular weight of water, 18 1b. /10,
mole,

Va=Volume of gas sample through the
dry gas meter (meter condittions),’
cu. ft.

T==Absolute average dry gas meter tem-
perature (see Figure 5-2), *R.

P,,,=Barometric pressure at sampling
site, in Hg.

AH = Average pressure drop across the ori-
fice (see Figure 5-2), in H,O.

Ts=Absolute average stack gas tempera-
ture (see Figure 5-2), *R.

'

. equition 5-7

#="Total sampling time, min.
V.=8tack gas velocity calculated by
Method 2, Equation 2-3, ft./sec.
Py=Absolute stack gas pressure, in. Hg.
As=Cross-sectional area of nozzle, sq. ft.

6.4 Acceptable results. The following

range sets the limit on acceptable isokinetic

sampling results:

If 83 percent <I<120 percént, the results are
acceptable; otherwise, reject the results
and repeat the test., -

6.5 Average particulate concentration. If
the criteria for acceptability are met, calcu-
late the average concentration of particulate
in the stack from the following equation:

'E. +a,’ Equation 5-3

c,=

where:

CTez=Average particulate concentration in :

the stack gas, gr./s.c.f.

c»=Concentration of particulate matter
in the stack gas (Ratio of Area
Method), gr./s.c.t.

" Equipment.

¢'s=Concentration of particulate matter
in the stack gas (Sample Concentra-
tion Method), gr./scf.
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Martin, Robert M. Construoction Details of
Isokinetic Source Sampling Equipment. En-
vironmental Protection Agency, APTD-0581,

Rom, Jerome J. Maintenance, Calibration,
and Operation of Isokinetic Source Sampling
Environmental Protection
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METHOD 6—DETERMINATION OF SULFUR DIOXIDE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and applicadility.

.1.1 Principle. A gas sample 1s extracted
from the sampling point in the stack, and
the acid mist including sulfur trioxide is
separated from the sulfur dioxide. The sulfur
dioxide fraction {8 measured by the bariume-
thorin titration method.

1.3 Applicability. This method is applica-

PROBE {END PACKED
WITH QUARTZ OR STACK WALL
PYREX WOOL)
o~ GLASS ont.
S

"+ TYPE S PITOT TUBE

>

ble tor the determination of sulfur dioxide
emissions from stationary sources only when
specified by the test procedures for deter-
mining compliance with New Source Perform-

- ance Standards.

2. Apparatus. )

2.1 Sampling. Seo Figure 6-1

2.1.1 Probe—Pyrex* glass, approximately
5-8 mm, ID, with & heating system to prevent
condensation and a filter to remove particu-
late matter including sulfuric acid mist.

2.1.2 Midget Dbubbler—One, with glass
wool packed in top to prevent sulfuric aclid
mist carryover.

2.1.3 Glass wool.,

2.1.4 Midget impingers—Thres.

2.1.5 Drying tube—Packed with 6 to 18
mesh indicating-type silica gel, or equiva-
lent, to dry the sample.

2.1.6 Pump—Leak-free, vacuum type.

2.17 Rate meter—Rotameter, or equiva-

" lent, to measure a 0-10 s.c.f.h, flow range.

2.1.8 Dry gas meter—Sufiiciently accurate
to measure the sample volume within 1
percent,

2.19 Pitot tube—Type S, or equivalent,
necessary only if a sample traverse is re-
quired or 1if stack gas velocity vn.rIeu with
time.

2.2 Sample recovery.

2.2.1 Glass wash bottles—'l‘wo

2.2.2 Polyethylene storage bottles—To
store impinger samples.

2.3 Analysis,

"1 7Trade name.

SILICA GEL DRYING TUBE

MIDGET BUBBLER MIDGET IMPINGERS

’ .
PITOT MANOMETER

DRY GASMETER  ROTAMETER

Figure 6-1. $O2 sampling train,
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CARBON MONOXIDE SAMPLING

Stack gas is drawn from the stack through a filter, into an MSA Lira*
infrared analyzer. This instrument is mated to a BrusH Chart-strip recorder
which reads out directly. The unit is calibrated on-site with a zero

calibration gas (nitrogen) and a known span gas (238 ppm carbon monoxide).

SCRUBBER EFFLUENT WATER SAMPLING

Samples of scrubber water were composited in glass jars, as well as
inlet (blanks) water samples, then total solids were measured by standard

laboratory technique.

*Mention of a specific company or product does not constitute endorsement
by EPA.
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TEST LOG



Date
2/14/72

2/15/72

2/16/72

2/17/72

2/18/72

Date

2/21/72
2/22/72

2/23/72

Time

1340-1700

1100-1240

- 1130-1500

1335-1450
1650-1800

1348-1405
1406-1410

1639-1655

1543-1606
1637-1707

1014-1026

Time

1415-1535

0900-1020"
1220-1340

TEST LOGS

No. 20 Furnace

Activity

. Travel
. Arrived, Safety Briefing, Unpack and

prepare equipment, Furnace No. 20.

. Placed Equipment
. First Sample - Hood Ducts

. Furnace Down

Second Sample - Hood Ducts
Carbon Mopoxide Sampling - Hood Duct

. Third and Fourth Sample - Hood Duct

. Furnace Down
. First Sample - Tapping Exhaust

First Sample - Scrubber Exhaust
and Water Sample

Second Sample - Tapping Exhaust

Second and Third Sample - Scrubber
Exhaust and Water Sample

. Safety Briefing for No. 13 Furnace

Orsat Analysis - Hood and Tapping Exhausts
Third Sample - Tapping Exhaust
Moved equipment to No. 13 Furnace

. Travel

No. 13 Furnace

Activity
P.M. Travel
A.M. Furnace Down
P.M. First Sample - Hood Exhausts
A.M. Second Sample - Hood Exhausts

Third Sample - Hood Exhausts

G-1



2/24/72

2/25/72

1530-1630
1520-1620

1230-1600

0855-0955
1010-1110
0903-1003
1034-1134

P.M.

A.M.,

P.M.

A.M.

No. 13 Furnace (con't)

First Sample - Tapping Exhaust
First Sample - Scrubber Exhaust and
Water
Carbon Monoxide Sampling - Hood and

Tapping Exhausts

Second and Third Samples - Scrubber Exhaust
and Water
Second and Third Samples - Tapping Exhaust

Orsat Analysis - Hood, Tapping and Scrubber
Exhausts
Pack equipment

Travel

G-2
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RELATED REPORTS



Related reports covering emissions from reactive metals furnaces,

under this same contract for the Environmental Protection Agency, are

as follows:

Test Number

Survey Location

FA-1

FA-2

FA-3

FA-4

FA-5

FA-6

FA-7

Foote Mineral Co.,
Steubenville, Ohio

Union Carbide Corp.,
Marietta, Ohio

AIRCO, Alloys and
Carbide, Niagara Falls,
New York

AIRCO, Alloys and

Carbide, Charleston,
South Carolina

Union Carbide Corp.,
Alloy, W. Va.

Chromasco Corp.,
Woodstock, Tennessee

Union Carbide Corp.,
Ashtabula, Ohio

‘H-1

Emission

Status

Control Device
None
Venturi
Scrubber

Baghouse

Electrostatic
Precipitator

Baghouse
Scrubber

Scrubber

Issued August 1971
Issued October 1971

Revised December 1971
Issued November 1971

Issued June 1972
Issued June 1972

This Report
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Allen, P. E., Project Manager

Eggleston, Industrial Hygienist, Crew Leader
Gonzalez, Chemist

Cangiano, Engineer

Patchell, Senior Technician

. Avery, Technician

Baxley, Technician
Brown, Technician

. McReynolds, Technician
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