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PREFACE

The work reported herein was conducted by Midwest Research
Institute (MRI), pursuant to Task Order No. 10 issued by the Environmental
Protection Agency (EPA), under the terms of EPA Contract No. 68-02-0228
entitled "Field Sampling of Atmospheric Emissions, Field Testing to
Determine Efficiencies of Control Equipment, and Chemical Analysis of
Collected Atmospheric Emissions From Various Industries.”

Mr., Robert C. Tussey, Jr. served as Principal Investigator and
directed the field team consisting of: Messrs. Robert Stultz,
Edward Cartwright, Robert Conkling, ﬁenry Moloney, Edward Trompeter,
Gary Kelso, and Reid Flippin. Mr, Mike Hammons assisted in a portion of
field activities and performed pollutant analyses at the MRI laboratories
under the direction of Mr. Fred Bergman.

Mr, Clyde E. (Gene) Riley served as testing Project Officer for
EPA. He was assisted by Mr. Joe Bazes. Mr. Charles H. Darvin, EPA, was
responsible for process control, monitoring, and reporting as presented

in this document.

Approved for:

MIDWEST RESEARCH INSTITUTE

P, C. Constant, Jr.
Program Manager

6 January 1973
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II. INTRODUCTION

Under the Clean Air Act, as amended, the Environmental Protection
Agency is charged with the establishment of performance standards for new
installations or modifications of existing installations in stationary
source categories which may contribute significantly to air pollution. A
performance standard is a standard for emissions of air pollutants which
reflects the best emission control or process systems that have been
adequately demonstrated during full-scale productionm.

The development of realistic performance standards requires
accurate data on pollutant emissions within the various source categories.
In the primary lead smelting industry, the blast furnace baghouse of the
American Smelting and Refining Company (ASARCO) plant in Glover, Missouri,
was selected by EPA as representative of a well-controlled operation, and
was thereby selected for the emission testing program. This report
presents the results of testing and analysis performed during May 1972 by
Midwest Research Institute and sample analysis performed by EPA and
Battelle, Columbus Laboratories under contract to EPA,

The following sections of this document present: (1) the summary
of results; (2) a description of task performance; (3) a process descrip-
tion; (4) the location of sampling points; (5) a description of process
operating characteristics during testing as written by EPA; and sampling

and analytical procedures,
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I1I, SUMMARY OF RESULTS

Table I presents a summary of combined particulate emissions
from all three stacks for each of three testing runs performed on the
blast furnace baghouse. Arithmetic average values are presented for
temperatures, percent moisture, percent isokinetic, and grain loadings,
while other values are combined stack totals. Tables II, III, and IV
present, respectively,summaries for Stack 1, 2, and 3 for the three runs.
The Table I summary is based on this data. Percent isokinetic for the
nine particulate tests varied from 90.2 (Run 1-1) to 99.1 (Run 3-1).

As expected, the flow rate varied considerably from stack-to-
stack and from run-to-run due to bag filter '"cake" buildup and subsequent
cleaning and to dilution damper and water spray chamber variations to
control temperature. Grain loading varied more than expected even allowing
for variable dilution damper operation. The flowrate in dry standard
cubic feet per minute (DSCFM) by stack varied from 34,122 (Run 2-Stack 1)
to 50,228 (Run 2-Stack 1). The total flow rate (3 stacks combined per
run) varied from 118,858 DSCFM to 131,515 DSCFM which indicates reasonable
overall baghouse flow consistency. The grain loading (total particulate
catch) in grains per DSCF by stack varied from 0.0124 to 0.0398 while
the total varied from 0.0172 to 0.0236, The percent of particu}ate in
the impingers varied from 48,8 for Run 1 to 73,3 for Run 3. The total
particulate emission rate varied from 17,65 1lb/hr (Run 3) to 27.25 1lb/hr

(Run 1).
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TABLE I

SUMMARY OF COMBINED PARTICULATE EMISSIONS

FROM ALL THREE STACKSE/

1

Run_Numbcer
volume of Gas,Sampled, DSCF2/ 251.19
Percent Moisture by Volume 3.67
Average Stack Temperature, °F 137
Stack Volumetric Flow Rate, DSCFMBR/ 131,515
Stack Volumetric Flow Rate, ACFME/ 158,629
Percent Isokinetic 92.7
Particulates - Probe, Cyclone, and

Filter Catch
mg 198.54
gr/DSCF 0.0120
gr/ACF 0.0099
1b/hr 14.02
Particulates - Total Catch
mg 387.53
gr/DSCF 0.0236
gr/ACF 0.0196
1b/hr 27.25
Percent impinger catch 48.8
Lead Emissions - Probe, Cyclone,

and Filter Catch
mg 5.926
gr/DSCF 0.000344
gr/ACF 0.000285
1b/hr 0.412
Lead Emissions - Total Catch
mg 6.534
gr/DSCF 0.000381
gr/ACF 0.000316
1b/hr 0.454 .
Percent Lead in Front Half Particulate 2.98

Catch
Percent Lead in Impinger Particulate 0.322

Catch
Percent Lead in Total Particulate Catchd/ 1.69

/ Dry standard cubic feet at 70°F,

¢/ Actual cubic feet per minute.

29.92 in. Hg.

Iro

246.95
4.57
136
126,800
154,205
9.2

114.17
0.0071
0.0058
7.80

324.32
0.0202
0.0165

22.16

64.8

17.378
0.00106
0.000868
1.18

17.721
0.00108
0.000889
1.21

15.2

0.163

5.46

/ Dry standard cubic feet per minute at 70°F, 29,92 in. Hg.

jw

239,65
4.66
145
118,858
146,375
98.1

71.58
0.0045
0.0037
4.74

268.13
0.0172
0.0140

17.65

73.3

8.325
0.000523
0.000425
0.556

8.860
0.000557
0.000435 4 5.3
0.591

11.6

0.272

3.30

E/ The efficiency of collection of specific elements, including lead, for the EPA
particulate Method 5 has not been determined.
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SUMMARY OF EMISSIONS - STACK NO, ;1

TABLE II

Run Number

Date

Volume of Gas Sampled, DSCFEI
Percent Moisture by Volume

Average Stack Temperature, °F
Stack Volumetric Flow Rate, DSCFME/
Stack Volumetric Flow Rate, ACFME/
Percent Isokinetic

Particulates - Probe, Cyclone, and
Filter Catch

mg
gr/DSCF
gr/ACF
1b/hr

Particulates - Total Catch

mg
gr/DSCF
gr/ACF
1b/hr

Percent Impinger Catch

Lead Emissions - Probe, Cyclone,
and Filter Catch

mg
gr/DSCF
gr/ACF
1b/hr

Lead Emissions - Total Catch

mg
gr/DSCF
gr/ACF
1b/hr

d/
1-17

5-16-72
83,63
3.8
128 /.37
45,023
54,430

Percent Lead in Front Half Particulate

Catch

Percent Lead in Impinger Particulate

Catch

Percent Lead in Total Particulate Catche/

Actual cubic feet per minute,
Run number-stack number

90.2

138.61

0.0256
0.0212
9.8%

215.36

0,0398
0.032¢
15.40

35.6

2.435
0.000449
0.000371
0,173

2.615
0.000482
0.000399
0.186
1.76
0.235

1.21

/ Dry standard cubic feet at 70°F, 29.92 in. Hg.

/ Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
/

/

particulate Method 5 has not been determined.
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5-16-72
97.93
4.3
134
50,228
60,712
94.0

49.65
0.0079
0.0065
3.40

129,30
0.0206
0.0170
8.85

61.6

11.270
0.00177
0.00147
0.765

11.393
0.00179
0.00149

00.775

22.7
0.154

8.81

e/ The efficiency of collection of specific elements includidg lead, for the

W
'
—

5-17-72
75.39
4.6
149
36,914
45,638

99.1

23,74
0.0048
0.0039
1.54

85.3997
0.0176
0.0142
5.55

72.4

2.090
0.000427
0.000345
0.135

2.310
0.000472
0.000381
0.149
8.80
0.354

2.69

EPA
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TABLE III

SUMMARY OF EMISSIONS - STACK NO, .2

Dry standard

/
/
¢/ Actual cubic
/
/

1-24/

Run Number
Date 5-16-72
Volume of Gas Sampled, DSCF2/ 93.72
Percent Moisture by Volume 3.6
Average Stack Temperature, °F b/ 137
Stack Volumetric Flow Rate, DSCFM~ 48,792
Stack Volumetric Flow Rate, AcFMe/ 58,781
Percent Isokinetic 92.6
Particulates - Probe, Cyclone, and

Filter Catch
mg 42,68
gr/DSCF 0.0071
gr/ACF 0.0058
1b/hr 2,97
Particulates - Total Catch
mg 112.94
gr/DSCF 0.0188
gr/ACF 0.0156
1b/hr 7.85
Percent Impinger Catch 62.2
Lead Emissions - Probe, Cyclone,

and Filter Catch
mg 3.235
gr/DSCF 0,000529
gr/ACF 0.000440
1b/hr 0.222
Lead Emissions - Total Catch
mg 3.463
gr/DSCF 0.000566
gr/ACF 0.000471
1b/hr 0.237
Percent Lead in Front Half Particulate 7.58

Catch
Percent Lead in Impinger Particulate 0.325

Catch
Percent Lead in Total Particulate Catche/ 3.07

Dry standard cubic feet at 70°F, 29,92 in. Hg,
cubic feet per minute at 70°F, 29.92 in. Hg.
feet per minute,
Run number-stack number,

The efficiency of collection of specific elements including lead, for the EPA

particulate Method 5 has not been determined.
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5-16-72
66.43
4.9
141
34,122
42,011
94,6

32.97
0.0076
0.0062
2.24

75.98
0.0176
0.0143
5.17

56.5

5.683

0.00132
0,00107

0.385

5.768

0.00134
0.00109

0,392

17.2

0.198

W
1
N

5-17-72
85.26
4.9
142
44,391
54,555
93.1

29.15
0.0053
0.0043
2.02

102.03
0.0185
0.0151

7.05

71.4

5.220

0.000943
0.000768

.0.359

5.390

0.000974
0.000793

0.371

17.9

0.233

5.28



TABLE IV

Dry standard cubic feet at 70°F, 29.92 in. Hg.
Dry standard cubic feet per minute at 70°F, 29.92 in.

a/
b/
&/ Actual cubic feet per minute,
d/ Run number-stack number,

e/

SUMMARY OF EMISSIONS - STACK NO. 3
1-3%/
Run Number
Date 5-16-72
Volume of Gas Sampled, DSCFEI 73.84
Percent Moisture by Volume 3.6
Average Stack Temperature, °F 137
Stack Volumetric Flow, DSCFMB/ 37,700
Stack Volumetric Flow Rate, ACFMS/ 45,518
Percent Isokinetic 95.3
Particulates - Probe, Cyclone, and
Filter Catch
mg 17,25
gr/DSCF 0.0036
gr/ACF 0.0029
1b/hr 1.16
Particulates - Total Catch
mg 59.23
gx/DSCF 0.0124
gr/ACF 0.0103
1b/hr 4,00
Percent Impinger Catch 70.9
Lead Emissions - Probe, Cyclone,
and Filter Catch
mg 0.256
gr/DSCF 0.0000534
gr/ACF 0.0000443
Ib/hr 0.0174
Lead Emissions - Total Catch
mg 0.456
gr/DSCF 0.0000952
gr/ACF 0.0000790
Ib/hr 0.0309
Percent Lead in Front Half Particulate 1.48
Catch
Percent Lead in Impinger Particulate 0.476
Catch
Percent Lead in Total Particulate Catche/ 0.770

2-3 3-3
5-16-72 5-17-72
82.59 79.00
4.5 4.5

135 145
42,450 37,553
51,482 46,182
94,1 102.1
31.55 18,69
0.0059 0.0036
0.0049 0.0029%
2.16 1.18
119.04 80.13
0.0224 0.0156
0.0184 0.0127
8.14 5.05
73.5 76.7
0.425 1.015
0.0000793 0.000198
0.0000654 0.000161
0.0289 0.0620
0.560 1.160
0.000104 0.000226
0.0000826 &1 0.000184
0.0383 0.0707
1,35 5.43
0.154 0.236
0.470 1.45
Hg.

The efficiency of collection of specific elements including lead for the EPA
particulate Method 5 has not been determined.
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Particulate samples (and sample-~train components) were analyzed
for lead and trace elements by EPA/OAP and Battelle Columbus Laboratories.
Lead content percentage, grain loadings, and emission rates were calcu-
lated and are also presented in Tables I, II, III, and IV. The percent
lead in the total particulate catch (combined baghouse emissions) wvaried
from 1.69 (Run 1) to 5.46 (Run 2). The "front half" of the particulate
train consistently "caught'" most lead mass. The lead emission rate varied
from 0.454 1b/hr (Run 1) to 1.21 lb/hr (Run 2). Emission rates for trace
elements were not calculated.

The carrier gas composition remained reasonably consistent for
each run as indicated in Table V. However, S0, concentration varied from

359 ppm (Run 2) to 479 ppm (Run 3).
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TABLE V

SUMMARY OF GASEQOUS TESTING

A. Carrier Gases

Gas Composition (Vol. % Dry)

0, o2
Run 1 1.5 19.0
Run 2 1.4 19.1
Run 3 1.6 19.3

B. Sulfur Dioxided/

Dynascience Continous Monitor

ppm SOz, by volume (70°F)

Run 1 372
Run 2 359
Run 3 479

a/ S0) monitoring and data reduction by EPA.

10

2.3

2.4

2.3
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IV. PROGRAM PERFORMANCE

A pretest site survey visit was conducted by Mr., Tussey (MRI)
and Mr. Riley (EPA) on 25 April 1972, Appropriate process operating

and stack configuration parameters were evaluated and incorporated in

test design. After the visit by MRI, the testing program along with specifica-

tions for equipment and manpower support facilities were summarized in a
presurvey report (Appendix L) submitted to EPA on 8 May 1972,

The sampling tasks consisted of three separate runs for par-
ticulates (EPA Method 5) on three baghouse stacks simultaneously, for
a total of nine tests. Orsat samples were also required for gas density
calculations. EPA/OAP personnel operated a continuous SO, monitor and
recorder during Method 5 testing.

MRI contracted ASARCO to erect personnel and equipment-support
platforms on each stack., On 12 May 1972 the MRI field team arrived at the
plant site and initiated equipment setup. ASARCO, pursuant to MRI
design, erected angle-iron sampling "rail" supports on the square stacks
to facilitate probe movement from port-to-port and conserve'manpower.

The field "laboratory" consisting of a walk-in enclosed truck van was
also setup and sampling equipment was prepargd.

All three stacks were tested simultaneously by three independent
teams. Two runs (6 tests) were completed on 16 May and the remaining run

(3 tests) was completed on 17 May 1972. Since the baghouse bag cleaning

11



system consisted of closing off an entire compartment (six total) for a
brief period for vibration cleaning, testing on stacks (two compartments
per stack) serving compartments being cleaned was interrupted until cycle
completion. Sampling was continued on EPA order when visible emissions
compared again with precleaning conditions.

Sampling was performed pursuant to procedures presented in the
Federal Register, Vol. 36, No. 247, 23 December 1971. Methods referred
to by number in this report refer to this reference. A complete particulate
sample train (Method 5) was utilized and the impinger(s) content was analyzed
to determine particulate catch., MRI performed all sample analysis for par-
ticulate emission rates determination. Trace metals analysis by optical
emission spectrography was performed by Battelle Columbus Laboratories
(Contract No. 68-02-0447). High lead content samples were checked for lead
by atomic absorption spectrophotometry, also by Battelle, EPA/OAP also con-
ducted atomic absorption spectrophotometry analysis for lead for each por-

tion of the nine particulate tests.
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V. PROCESS DESCRIPTION

This smelter was designed by ASARCO and built by Kaiser
Engineering. It is a custom smelter in that all ore is purchased from

other companies, It has a design capacity of 90,000 tons of lead per year

and started production in 1968. Presently, this smelter is operating only
5 days per week, but is producing at a 90,000 tons per year rate. The
average inlet concentrate analysis is 70-75% lead, 2-1/2% zinc, and 1%
copper (see Appendix L and Figure 1).

The blast furnace of Australian step jacket design has a pro-
duction rate of 300 tons per day. The product bullion and slag are
removed continuously from the furnace. Sinter, coke, and other fluxing
materials which are stored in charge bins are proportioned by means of
controlled feeders into hopper cars which deliver the charge to the
blast furnace. Gases from the tapping and furnace 6peration are com-~
bined and sent to a six~-chamber baghouse for particulate control and
recovery.

The blast furnace gaseé are cboledvby the addition of dilution
air and by being pressed through a water spray chamber before going to
the baghouse, Lime is added to the carrier gas prior to the baghouse to

aid in collection efficiency and to retard ignition of collected dust,

13



Concentrate
Mixing
— Sintering

_ '

Reduction F—» Slag
Refining

- '

to Customers

Source: As provided by EPA/CAP
Figure 1 - ASARCO, Glover, lead Smelter Flow Diagram
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The six-compartment baghouse (total cloth area 77,000 ft2) has an
inlet gas rate of 131,000 ACFM at 137°F (air-to-cloth ratio of 1.7 or 2.0
ACFM per square feet with one compartment being cleaned). Gases from the
baghouse are vented through th?ee 48 ft stacks (top of inlet breeching to
top of stack) with each stack serving two compartments,

The bags in each compartment are mechanically vibrated for clean-
ing. A damper is closed to prevent flow while vibrating and left closed
for ~ 20 sec after vibration to allow particulate settling. Compartments
are cleaned on a rotation basis when the pressure drop across the bag-
house exceeds a designated value., If cleaning one compartment fails to
lower the pressure drop enough to satisfy the preset value, the next
compartment is cleaned.

The coliected dust from the blast furnace operation usually
contains a high percentage of lead and appreciable quantities of cadmium
and arsenic. Normally, the dust is burned or charred and recycled back

to the sintering machine,

15



VI. LOCATION OF SAMPLING POINTS

Figure 2 presents a top view and profile view of the baghouse
and stacks. Sample ports were located ~ 4 1/2 diameters (36 ft, 6 in.)
from the top of the breeching. The stack outlet was ~ 2 diameters (11 ft,
6 in.) from the ports, Figure 2 also illustrates the positioning of the
support platforms and the rail support installed to reduce time in moving
equipment from port-to-port,

Figure 3 presents the sampling port-point configuration deter-
mined from EPA Method 1. Four ports on each stack are numbered from
south-to-north., Eight sample points on each traverse are numbered from
east-to-west. A total of 32 points in each stack (each stack is identical
in testing configuration) were sampled for 4 min at each point,.

Orsat samples were taken from a port located at roof level,

An integrated sample was drawn from Stack 3 for Run 1, Evacuated bulb
(sample through) samples were taken from Stack 3 for Runs 2 and 3. An
evacuated bulb sample was also taken from Stack 2 on Run 3 for a check on
uniform gas baghouée concentration.

The continuous sample for the SO, monitoring instrument was

drawn from Stack 1 at roof level,

16
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VII. PROCESS OPERATIONSL/

Just prior to the testing program, the blast furnace and baghouse
operations had been shut down for maintenance repair.

A meeting was held on May 15, 1972 between EPA and ASARCO
personnel in which discussions were held concerning the blast furnace
and baghouse operations. The purpose of the meeting was to make sure
all process equipment would be:performing normally during the source
testing program. It was stated by ASARCO personnel that operational
variations were considered to be within normal limits and that the No. 1
and No. 2 baghouse compartments contained all new bags, with the remaining
compartments having been inspected and checked for any visible bag leakage
during the shut down. Routine baghouse maintenance is usually performed
once per day. It was pointed out, however, that the baghouse fan located
on the inlet side showed signs of excessive vibration. This was con-
sidered normal for a fan that is positioned in a moist gas stream before
a collector. The vibration was caused by the accumulation of moist dust
particles adhering to the fan blades, resulting in a buildup of deposits
which were being thrown into the connecting duct work.

Due to the nature of the blast furmace process, periodic slow
downs or '"pull backs' are a common occurrence. During a '"pull back,"

the charge and air flow to the blast furnace is reduced so as to eliminate

1/ Written and supplied by EPA/OAP.
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"slips.'" Slips are caused by arching of the furnace charge as it slides
down into the settler. As the arch breaks, the burden materials slip

into the void. There is a rush of gas to the top of the furnace, which
develops abnormally high pressures, much greater than can be handled
through the gas-cleaning equipment. Dynamite may also be used to eliminate
slips by blasting the arch before it becomes too large, It was decided
not to test during a "pull back" because of the possibility of a slip.

One "pull back" occurred during the testing program on May 16, 1972,
Testing was discontinued during this period until normal operation could
be resumed.

The operations at the blast furnace were monitored from the
systems control room by Mr. C. Darvin of EPA., From this vantage point,

Mr. Darvin was able to collect data and communicate any upsets or ab-
normalities during the testing periods to the test crew via a two-way
radio. Data recorded included feed times and rates, production rates, and
other additional information related to the furnace and baghouse operation
(Appendix C tabulates this information).

From the control gages anticipation of the forthcoming pressure-
actuated cleaning cycle could be relayed to the test crew. Plans called
for the sampling to cease when the associated compartment was being cleaned.
It is believed that all tests were carried out during operationél periods;
however, it is possible that a test may have included a short segment of

a cleaning cycle.
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The blast furnace was operated at a feed rate of approximately
one hopper car per 25 min, Each car contained ~ 14 tons of sinter and
1.25 tons of coke. Iron, fluxing materials, litharge, and refinery
by-products were added periodically to the charge when required.

There were some fluctuations in the furnace and baghouse opera-
tion during testing, but these were all considered to be within normal
operational limits (for additional details see Appendix C).

Opacity readings were taken by Mr, Darvin approximately twice
hourly with values for each of the three stacks averaging less than 10%.
However, immediately after shaking, opacity readings increased to as much

as 15% for a period of ~ 2 min,
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VIII., SAMPLING AND ANALYTICAI. PROCEDURES

Particulate sampling was performed pursuant to methods presented

in the Federal Register, Vol. 36, No. 247, 23 December 1971. Sample re-

covery and analysis, however, were performed pursuant to Method 5 of the

17 August 1971, Vol. ‘36, No. 159 issue of the Federal Register in that the

impinger portion of the total particulate catch was analyzed and included
in emissions calculations.

Standard Research Appliance Company (RAC) equipment (console and
sample box) with MRI modifications, was used for particulate sampling. The
8-ft glass~lined probe was fabricated by MRI. The number of sample points
and ports agree with method requirements. A standard, glass-fiber filter
(RAC) and glass-frit filter support (RAC) was used.

Sampling was started simultaneously on all three stacks., After
starting, however, testing was not synchronized on a port-point basis due

to different port-to-port transfer times and due to different shutdown

periods by stack for bag cleaning. Each stack console would shut down alone

during its associated compartment cleaning cycle. The unit would start
again on the same port-point and complete the 4-min sample on that point
after EPA/OAP instructions-that the cycle was complete.

According to EPA/OAP, sampling during a baghouse cleaning cycle
was as follows for a single compartment:

1, Main damper closes on one of the six compartments - sampling

was stopped only on the associated stack.
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2. Time period of cleaning cycle - 45 sec,

3. Main damper opens - definite increase of emissions for a
period of 2 to 3 min due to no reverse air system as a paft of the opera-
tion; wait 2 min each time a damper opens.

4, After 2-min period - visible emissions compare again with
precleaning conditions. After this, another 2-min waiting period was
observed.,

5. After second 2-min period - resume sampling.

Thus, the total console downtime for a cleaning cycle was ~
5 min,

Sample boxes were leak checked at the truck lab after assembly
for sampling. Prior to at least one run (2-3), a leak check was also per-
formed at the truck through the entire train (probe tip through pumps).
High sensitivity manometers (0-0,25 in. H90) were used during low flow
rates,

An integrated, carrier-gas sample was collected (Method 3) on
Stack 3 during Run 1, for Orsat analysis of gas composition. Because of
the time required to setup and operate this unit, a grab sample was collected
during Run 2 at the same location on the same day (presumably at the same
blast furnace operating rate) to compare the grab-method results with the
integrated-method results and determine the acceptability of the‘grab method.
As Table V indicates the values agreed well enough to allow continued use

of the grab procedure. The procedure consisted of purging a sample line
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of stainless steel tubing in the stack and tygon tubing connected to a
250-ml glass flask for several minutes, then evacuating the flask several
times, and finally sampling through the flask for 5-10 min. Glass wool
in the stainless steel tube acted as a prefilter.

During Run 3 grab samples were collected for both Stack 2 and
Stack 3. Analysis revealed little difference, indicating acceptable carrier
gas mixing prior to the sampling points thus validating the use of only one
. stack for gas sampling during each run. A new oxygen solution (0y sorbent)
was added to the Orsat after the first run, since the solution was suspect.

After completing sampling, the "sample box'" was allowed to cool,
Then the probe was removed and the probe tip and ball-joint ends of the
probe as well as the socket inlet to the cyclone bypass were plugged using
plastic caps. These units were placed in protective cases and then transferred
to the truck lab for sample removal and cleanup. The probe inserts were
brush cleaned using a stainless steel cleaning rod. The glass insert was
left in place (sheathed) for sample removal and cleaning. A visual inspec-
tion was performed before and after sample removal to detect breaks in the
glass tube. One tube was broken during cleanup (Run 3-2); however, the
break occurred near the tip (rod insert end) after brushing from the tip
end. Thus, the sample had been collected from the break area prior to its
having been broken. Apparently, the cleaning rod was inserted off center,

causing the break.

24



-

o~

o~

.

Samples were stored in glass containers and these containers
were numbered as indicated in Appendix G, The volume of condensate and
water in the first three impingers were measured and recorded. The im-
pingers (and connecting glassware) were then water washed and the washings
were added to the collected water. Finally the impingers were rinsed with
acetone, which was also retained for mass analysis, An ultrasonic cleaner
was used to aid in sample removal from the cyclone bypass, the probe tip
and glass connections,

Analysis was performed at MRI pursuant to the stated method.
Acetone washings were evaporated in covered beakers under an operating
laboratory hood at room conditions. Water washings were evaporated on a
steam bath under the same conditions. The filters along with the above
evaporation residues were desiccated to constant weights (see Appendix F).
Weight and volume results are reported on the last sheet of the field data
form. Appendix I presents analysis data and results. Appendix A presents
data (including analysis results input data) and sampling summary results
for particulate tests performed.

The probe used with the SO, Dynascience instrument was a 1/4 in.
ID by 36 in. long stainless steel tube.2/ The stainless steel tube was
connected to the instrument via a polyethylene tube. Glass wool placed in
this tube was replaced after each run. Observations of the glasg wool

after each run showed that it was heavily loaded with particulate.

2/ This paragraph was supplied by EPA/OAP.
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Warm-up time for the instrument was usually 1 hr, Flow rates ranged between
0.5 and 1.0 standard cubic feet per hour throughout the test periods. The
instrument was calibrated on 3 May 1972, to a curve based on 25% of scale
reading. This was done by using a calibration gas of 985 ppm SO5. Zero

setting was 7.0 and span gas was 8.2 (see Appendix B).
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APPENDIX A

PARTICULATE DATA AND SAMPLING RESULTS

This Appendix contains sampling and analysis data and results,

example calculations, and a listing of field data for each run.
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Ny

17

Par
VM
Tw
vasSTD
Vi
Vwy
PO
PCO2
POz
PCO
PiNg
M)
My
cP
bes
TS
NP
PST
PS
Vs
45
Q53
A

FeRI1

MF
MY
I1C
CaN
cad
CAT
Cay
CANW
cax
A

) i } | I I
TABLE A-I

PARTICULATE EMISSION DATA

e ST~T=ilon LTS 1-1 1=2
R N =T I S=1h=T12 S5=lo=T7¢
Fru-<Ze TI® ula4aTER I . 175 e 37>
V‘.‘*_I' TI"’__ OF &y ERE 12'1-0 J.EH.‘J
RARIMETRIC PRESSURE IrMeHG 29.03 2%.03
avy DRTFICE PRES DJRUP 1N «H20 1.98=2 2e30Y
VOL URY GaS~vETER COND NCF 92420 102.10
AVGL GAS METgR TemP DFGW.F 10847 10344
VOL DY GAS=-STy CONOD DSCF 3,63 v3.72
TOTabl, Hz0H COLLECT-UL ML Eneb 73.2
VOL 20 VAROR=STD COND SCF 3,25 .47
FepCeNT AGISTUKRE 2Y VO 3.8 306
MOLe FRACTION LPY (GAS « 962 e 964
PERCENT CO2 Y vOLe ORY 1.5 l.5
PERCENT Oz =Y VOLe DRY ‘ 19.0 13,0
PERCENT CO oY vOLs DRY 23 2e3
Pre o770 N2 5Y vOLe LRY TTe2 172
ekt dT=Dr=y ST (4S8 29.00 29400
MOLTCUlLaw wT=STK 348 22,59 2860
PIIDT TUXE COEFFICIENT «R50 « 850
Ave STY VELUCITY HEao In.H20 « 104 o125
NET Sav“PLING FOINTS 32 32
STATIC PRES UF STALK TNHG -.00 -+ 00
STLECK 2RESSJrE e A3SULUTE IMeH0G £9.03 29.03
sy STACK Gas vELSCLITY F P 1133 1229
STACK hkgd INng ARBY bHAY
STr FLDWRaeTZy TrYsSTU CN DSCFM 45023 48792
ACTJAL STACA FLOWRATE ACF™ 54430 58761
PERCENT I1SOKINETIC 3042 92.¢
CANISG CORRECTION FACTOR 1.000 1.600
PARTICULETE wT=-PARTTAL MG 13F.61 4268
PARTICULATE wT=-TOTAL MG 215436 112.94
PERC IMPINMGER CATCH 35.06 62a.2
ParT, LOAD=PTL+STD CN GR/ZNDSCE « 02566 00710
PARTe LOAD=TTLsSTD CN GR/DSCF « 03986 e 01879
PARTe LOAD-PTLeSTAK CN (GR/ACF 02121 s 005H9
PAKTe LOAD=TTLWSTX Ci GR/ACF « 03205 e 01559
PARTIC EMIS-PaArTIAL LR/HR .29 2.97
PaxTIC EMIS-TOTAL LA/HR 15,37 7.85
DELZCFNT FXCFSS ATR 7053 7053

1-3
S-16-72

« 375
120
29.03
1.369
717.28

G369
7354

57.6

2e713

3.6
« 964
1.5

19.0

2e3

172
29.00
23461

850

« 070
137.2

32

‘.01

29.02
949

6859
37700
45418

95.3
1.000
17.25
59,23

709

«00361
«01239
« 00299
«01028

1.16

4,00
70543
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NAmE

DiN
17T
P5
Pm
VM
™
VMSTD
Vw
vy
PMOS
MD
PCO2
PoO?
PCO
PN?
MAD
My
cP
DPS
TS5
NP
PST
PS
VS
AS
WS
QA
PERI
3

MF
MT
IC
CAN
CAQ
CAT
cau
CAw
cax
EA

e

TABLE A-I (Continued)

DESCRIFTION UNITS

DATE OF Ritw

PRUBE TIP DIAMETER IN
NET TIME OF RUN MIN
SArOMETRIC PRESSURE INLHEO
AVG ORIFICE ¢PRES DJROP INeH20
VvOL DKY GAS~-METER COND DCF
AV GAS METER TEMP : DEGWF
VOL URY GAS~STL COND DSCF
TOTAL H20 COLLECTED ML
VOL 420 VAPOR=-STD COiD SCF

PERCENT MOISTURE 3Y VOL
MOLE FRACTION DRY GAS
PERCENT CO2 oY VOLs DRY
PERCENT 02 BY VvOLe DRY
PERCENT CO dY VOLs ORY
PEKCENT N2 Y VOLs DRY
MOLZCULAR WT=-DRY STK (aS
MOLECULAR WT-STK GAS
PITOT TUBE COEFFICIENT

AVG STK VELOCITY +HEAD IN.H20
AVG STACK TeEMPERATUKE ODEG.F
NET SAMPLING POINMTS

STaAaTIC PwFES UF STACK INGHG
STaCK PRESSUxEs 43SOLUTE INLHG
AVG STACK GAS VELOCITY FPM
STACK AREA INZ
ST FLUOMRATE s DRYSSTD CN DSCFM
ACTUAL STaACK FLOWRATE ACFM

PERCENT ISOKINETIC

ANTISO CORRECTION FACTOR
PARTICULATE wT-PARTIAL MG
PARTICULATE wT=TOTAL MG
PERC IMPINGER CATCH

PARTe LOAD=PTLeSTD CN GR/DSCF
PART. LOAD=TTL+ST3 CN GR/DSCF

PART. LOAD-PTLST< CHN GR/ACF
PART. LOAD=TTLsSTK CH GR/ACF
ParTIC EMIS=PARTIAL LR/HR
PARTIC EMIS-TOTAL LE/HRE

PERCENT EXCESS AIR

5=-16=72

« 375
128.0
29.00
2e 786

106.88
1045
97.93

G1.0

4,31

4e3

«G57

1eds

15.1

2elt

171
28.99
28.52

« 850

«135
13443

32

-000
29,00

1269

6889
50724
60712

94,0
1.000
49,65

125.30

61.6

« 00760
« 02057
« 00653
«01701

3.40

be 85
729.3

5-16-72

e 375
12840
29400
1.043
72.01

9842
6630‘03

1245

3eby4

4.9
e951
led

19.1

2elt

171
28499

2BelS

+850
061
141.2
32
-.00
29.00
B78
688Y
34122
42011
94,46
1.000
32.97
75,98
566
00767
« (01768
00623
«01435
2e24
5,17
72963

119.04
735
« 00593
e 2238
« 00489
«01844
216
Bel4
7293
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1 ) ] } 1 j 1 ] ] ] } }
TABLE A-I (Concluded)

NAavE JESCRIPTIUN udITS 3= 3=2 3-3
DATZ OF Ridw >=17-72 5=17=72 5-17-72
ON PRPOs= TIR OIAMETER IN «375 « 375 « 375
1T MET TIME OF wUN MY 12F60 125.0 128.0
b3 BLROMETRIC PRESSURE INHEG 29.13 2913 2913
P aVvs ORIFICE PrES DROP INer20 le4Qt le725 1.524
Via VOL DRPY SAS~-MCTER COND DCH Hlelb J1.04 Bualb
T AV GAS METER TEM2 DELLF 97.3 93.3 S91.7
VMETD  VOL OrY GAS-5T0 COAND NSCF 75439 85.26 79.00
Vi TO0TaL w20 COLLECTZD ML 759 $3e0 76546
Yy VoL Hen VAPUR=-STD COnb SCF 3.60 bottl 373
P40S PERCENT MOISTU=RE B3Y VOL 4.6 4.9 4.5
MD MOLE FRACTION OURY GAS «954 « 951 « 955
PCG2 PERCENT CO2 BY VOLs DRY 1.0 leb lets
PO2 PEwCENT 02 <Y VOLy DRY 1G.3 15.3 18.9
PN PERCENT M2 BY vOLe DRY TAa8 Toet T7e4
M0 MOLZCULAR #wT=-prY STX (A4S 29.03 29.03 28,98
Mw MOLECUL AR +4T-STK GAS 2be52 2be4s 2be 48
ce PINNT TURE COEFFICIENT « 250 « 850 « 850
DPs AVG STK VELUOCITY HEAD In.HZ20 « 069 o108 071
15 AVo STACK TeMPERATU=E DEGWF 14446 142.7 14546
NP NET SAMPLING POINTS 32 32 32
PST STATIC FrES OF STACK INHG ~-.00 =+ 00 -+01
PS STLCK PRESSURE, A350LUTE  INWGHG £9.13 29.13 29.12
Vs AVG STACK G&S VELOCITY FPM 954 1140 965
AS STACK AREA INZ 6R59 HBRY 6889
Qs STK FLOWRALTESs DRYSTO CN  DSCFH™ 36914 44391 37553
QA ACTUAL STACK FLOWRATE ACFM 45638 54555 46182
PERI PE~RCENT 1SOKINETIC G9.1 93.1 1o2.1
B ANISO CORRECTION FACTOR 1.000 1.000 1.000
MF PARTICULATF wT-PARTIAL MG 23.74 29.15 18.69
MT PARTICULATE wT-TOTAL MG BS5,79 102,03 89413
IC PERC IMPINGER CATCH 723 71e4 7667
CaN PLrTe LUAD=PTLSSTD CN GR/DSCF « 00487 + 00530 000366
cao PhrTe LOAD-TTL$STD CN GR/DSCF «01762 +018C5 « 01570
Cat PanxTe LOAD-PTLESTK CN GR/ACF « 00394 « 00431 «00298
Cau FARTe LJad=TTLST< CHN G/ ACF «01424 01505 01276
Caw PARTIC EMIS-PARTIAL Le/hR le54 2e02 118
Cax PLRTIC eMIS=-10TAL L3/nR 557 7.05 505

e PE~TINT £XCESS al= 55440 55440 66144
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b

e -5

EXAMPLE PARTICULATE CALCULATIONS
Run (1-1)

VOL UME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
17 7118#VME(PE + PM/1346)
TM+460 .

17071* 92-20*(?9003* 10958/1306)

10907*460.

VO UME OF WATER VAPOR AT STANDARD CONDITIONS

i

VWV = 0e0aT7a%VW = 0,0474% 6B.6
PEXCENT MOISTURE IN STACK GAS

100e%VHV 100e% 3425

LY
X
o
w
]l
i
]
L]
]
1
1
i
]
1
]
]
|
1
]
[}
]
t
1
t
]
]
]
'
1
]
1}

MOLE FACTION OF DRY STACK GAS

100.‘F”“OS 100¢~ 3.8

AVFRAGE MOLECULAR WEIGHT OF DRY STACK GAS

(PCO2 % 44/100) + (PO2 # 32/100)
+(PN2+PCO # 28/100)

]

MWD

( 1e5 % 464/100) + (19.0 # 32/100)
+(79.5 # 28/100)

MOLECULAR WEIGHT 0OF STACK GAS

My MWD#MD + 18%#(1-MD)

2900* .962 + 18*(1- 09b2)

e » A-5

83.63 DSCF2

b/

3425 SCF=

3.8 PERCENT

«962

29.00

28459

/



7. STACK GAS VELOCITY AT STACk CONDITIONS

4360% SORT(DPSH (TS+460))
SQRT (17 (PS#MW))

VS

4360% SQRT(  «104%( 138.2¢400))
#SQRT(1/(29.03%  28459) ) = 1138 Fpue/

i

8. ST#CK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONSs DRY BASIS

0e1233%ySHASHMNDHPS

0el23% 1138B% 6889% ,962%#29,03

13802 #4@0 d
45023 Dscrmd/

9. STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS

QS % (TS+460)
QA ol et
1771 % PS # MO

45023%( 138,2+460)

T ememm e emmce - = 54430 ACFM
17.71%29,03% ,962
10. PFRCENT ISOKINETIC ANO ANTSO CORRECTION FACTOR
1032%(TS+460) #VMSTD
PER] = =eeeccccmccccccmc———
VS#TT#PSHMD® (DNFDN)
1032%( 136.2+460)%  B3.63
Z  emmmm e ——— = 90.2 PERCENT
1138% 12340%29,03% o952% o375
# .375
= = 1.0002/

A-6



11.

12,

13,

14,

PARTICULATE LOADING == PROBEs CYCLONE,s AND FILTER

(AT STANDARD CONDITIONS)

0.0154 % (MF/VMSTD) #* B

CAN

00154+ ( 138.61/ B3.63)#14000

PARTICULATE LOADING ==~ TOTAL
(AT STANDARD CONDITIONS)

CAO 00154 % (MT/VMSTD) # B

0.0154%( 215,36/ 83.,63)%#1,000

£/

« 02566 GR/DSCF™

«03986 GR/DSCF

P4LRTICULATE LOADING == PROBEs CYCLONEs AND FILTER

(AT STACK CONDITIONS)

1771#CAN#PSHNMD

17e71%  40257#29.03% 962

i
]

i

§

1

1

1

i
1
1

]
]
!
]
]
i
i
1
1
1
I
1
1
L
1
]
§
1
i

138.2+460

PARTICULATE LOADING =~ TOTAL
(AT STACK CONUITIONS)
17.71#CA0#PS#MD
TS+460
17.714% .0399*29.01* «962

138, 2+460

a/

b/

d/

e/

£/

Dry standard cubic feet at 70°F, 29.92 in, Hg.

Standard conditions at 70°F, 29.92 in. Hg.

Determined by averaging velocity from each sample point,
Dry standard cubic feet per minute.

Correction factor for anisokinetic sampling (not used).
Grains per dry standard cubic foot.

A-7

«02121 GR/ACF

« 03295 GR/ACF



15« PARTICULATE EMISSION RATE
-~ PRO3Es CYCLONEs AND FILTER

CAw 0.,00857#CAN*QS

9.89 Lp/HR

0.00857% e 02573 45023

16. PaRTICULATE EMISSION RATE
-- TOTAL

0.00857#CA0%*QS

i

Cax

0.00857% « 0399 45023 15.37 LB/HR

17. PFRCENT EXCESS AIR AT SAMPLING POINT

100, # (902 ~0,5%PC0O)
0.264%PN d-POZ*O.S*PCO
100s ¥ (19.0=0.5% 2. 3)

= memessoeoee- ahuiatatatudadatedbube = 705.3 PERCENT
0264%TT7e2=1940+0.5% 2 3



ATM0S

FEM2

(DG.F)

a———

'35'00

PORT =
_POINT

1 ] i ] ] } ) 1
PR P PP PP ULULULWLWWWWWNRNNNR NN N = e

)

i

C~N~OCUMPF WN— INOCO NI WN=TNOWVEF W= TN N E W

ATM0S
FRES
(1.H06)

29403

SAMH
TImE
(MIN)

44,00
4.00
4400
4400
4400
4400
4,00
4e00
4400
4.00
44,00
44,00
4400
4400
4400
4400
4400
4.00
4,00
4400
4400
4400
4400
4e¢00
4600
4400
44,00
4400
4,00
4400
4400
4,00

TABLE A-TI

PARTICULATE DATA AND CALCULATED VALUES

RUN=- 1-1 DATE=- 5-16=72

STACK HZ20 PARTIC PARTIC STACK INIT

vAaC COND WT=-PTL wT=-TTL AREA VoL

(I.H20}) (ML) (MG) (MG) (FT2) (0Cr)
.03  bEWD 138,61 215.36 47.84 504.53
METCK DELTA DELTA TEMP TEMP TRAIN STACK
VOL P H IN ouT VAC TeMP
(DCF) (I14420) (1eH20) (DeF) (DoF) (lart) (DF)
506.60 VAR, 830 B8l.0 81.0 3.6 115,0
508687 e 060 1170 8540 8440 Ge0 12440
51121 « 075 16460 9led 8540 4eb 12040
513.74 «100 1940 9040 85.0 4e8 12B.0
S16.71 «093 14810 9540 B6.0 S¢2 13840
52129 60 5.000 1040 87.0 1240 14340
5260499 e 2D5 4,900 11540 9040 12¢1 14040
529.70 « 200 CeB50 12%e0 94.0 Te& 134.0
533,01 e 120 24310 11le0 9640 6el 12040
536431 « 130 2e500 1190 9840 6e> 12640
539.06 140 CeT00 12440 10040 7.0 135.0
543,67 165 3.200 127.0 101.0 Te6 14140
547445 100 3.100 12Bs0 1062.0 7«7 15¢.0
55175 200 3900 12B.0 10240 FeU 15540
556618 0 240 4,600 12740 10240 109 13640
560416 « 180 3500 13240 10240 Be0 125%0
562435 « 080 o000 11240 10240 4e2 133.0
564.42 039 « 760 1110 102.0 3.2 135.0
566.72 -\)60 1.190 lld.O 103.0 440 13500
569.10 «UED 1¢190 1230 10440 4eU 13%.0
571454 e 65 14250 12740 105.0 4e0 14000
574.20 « 0175 l1e480 12840 106.0 - 465 14040
576,06 L 075 lea80 131e0 106.0 446 14140
579.60 0075 ledt0 15600 109.0 GeO 14640
581637 « 30 «590 12B40 109.0 3eU  149.0
583,30 43 e840 126040 11040 32 1500
5R5,38 « 04 e 780 125.0 111.0 3¢5 151.0
587.50 e U4D o850 12660 111640 3¢5 15140
589,69 e 043 o840 13060 11240 3e5 1510
592.05 « 00U lel50 13060 11260 Gel 14940
594,42 « 060 14150 12940 11240 4e0 164040
596,73 . 058 le120 132.0 112.0 44,0 132.0

A-9

PERC PERC PERC PITOT

0e
DRY

19.0

BOX
TEMP
(DeF)

73.0

73,0

7240

71240

7640

co2
DRY

1.5

PROBE
T DIA
(IN)

«375
375
375
« 375
« 375
«375
« 375
375
« 375
375
« 375
375
«375
« 375
«375
375
« 375
« 375
«375
375
« 375
« 375
375
375
« 375
«375
« 375
«375
« 375
«375
375
«375

Co TUKE
DRY COEF

243 4850

VEL
(FPM)

778,1
997.8
1160.1
1128.3
1894,3
1871,.4
1649,0
1262.2
1320.5
1380.8
1506,.6
1497,1
1677.9
1809.4
1552.5
1042.0
728.8
906.2
907.0
944,86
1014.9
1015.7
1020.0
64647
T74,.8
T47.9
793.3
775.5
914.5
9077
886,5



TABLE A-II (Continued)

- o ' RUbN = 1-2 DATE- 5-=16=72

-~ ATMOS TMOS STACK H20 PARTIC PARTIC STaCK INIT PERC PERC PERC PITQ
?EMg éRES vacC COND WT-PTL WT-TTL AREA VoL o2 coz2 Co TUE

(DGoF) (IeHG) (I.H20) (ML) (MG) - {MG) (FT2) . (DCF) DRY DRY DRY COf
T 65.0 29003 c02  13.2 42,68  112.94 47.84 1982 19.0 145 2.3 .8F
a/
- P METER= DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE

28?51 ??SE Mvon_ ‘ P H IN OUT VAC TeMP TEMP T DIA  VEL

- (MIN) (DCF) (I1.H20) (I.H20) (DeF) (D.F) (I.HG) (D.F) (DsF) (IN) (FPM)
- 2201 « 050 « 960 0.0 80.0 3e5 12540 « 375 818.0

} é 2.33 24445 «075 1e470 B&ed B0eO 45 135.0 - 375 101044

T 1 3 4.00 27.04 4067 1,200 B4e0 83,0 4.5 142.0 375 960.6
1 & 4.00 29455 « 065 1¢210 B5.0 B3.0 4e2 13540 «375  940.6

1 5 4.00 3220 « 030 16530 89.0 B4e0 5e¢5 15060 75.0 375 1056.6
=1 6 4.00 34.21 0032 «610 96.0 85,0 3.0 15540 «375 67140
_— 2 1 4'00 40083 0047 0850 98.0 89.0 3-7 12?00 0375 795.1
2 2 4.00 43405 047 880 103.0 9040 4e0 12540 375 793.1
2 3 4.00 45.17 - 042 «790 10660 91.0 3¢5 12040 «375 746,5
2 4 4400 47433 « 040 o750 10Be0 93,0 3.2 1260 «375 732.3
T 2 5 4,00 49,35 042 B840 110.0 94,0 3.5 131.0 o375 753.5
2 6 44,00 51.83  +055 1050 11040 95.0 4e0 132.0 85.0 375 863,0

2 7 4,00 54,01 ,058 . 4990 110.0 95,0 3.7 130.0 «375 884.8

~ 2 B 4.00 56.65 «080 1¢420 11040 9640 45 122.0 . - +375 1032.0
3 1 4,00 S58.74 . 045 "«300 108.0 96.0 3e7 118.0 «375 T1T1e4
3.2 4.00 6094 .055 14050 10B¢0 G740 40 12060 - «375 854,2

— 3 3 4.00 64.76 e 260 44810 10840 96.0 120 12440 «375 1863,7
3 &4 4400 -.69.,69 270  4e970 12140 9740 1l4e0 1200 - 375 1892,7

3 5 4400 T4.69 0245 44520 13040 9940 110 1380 «375 183047

3 6 4,00 79.28 0240 44450 13040 10140 Se2 12540 - 0375-1792.1
T3 7 4,00 Bhe03  «250  4¢650 13060 105.0 9e8 127.0 <375 1832,2
3 8 4,00 86458 0220 . 44120 13440 103,0 8e2 12640 - e375 1717.3

4 1 4,00 92,43 e 150 2810 12340 10440 61 15640 «375 1453,9

~ 4. 2 4,00 96,37 o180 3380 12440 104.0 75 151.0 - ¢375 1586.1
& 3 4,00 100.40 . 180 3.350 12540 104.0 7.1 159.0 ¢ 375 1596,5

4 b4 4,00 104.78 e225 44100 12640 105.0 8e6 1600 - ¢375 1786.4

4 -6 4,00 113.54 «200 3.700 13440 107.0 8.1 15040 . - «375 1670.6

4 T 4,00 117.75 «200 34360 130.0 107.0 Te5 14240 «375 1659,6

4 .8 4,00 121.92 <180 3,320 132.0 107.0 7.5 129.0 - . «375 1557.3

a/ The meter volume readings used in calculations have been adjusted to
— allow for different initial readings when transferring from port-to-
port due to new leak checks and meter momentum (this run only).
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ATHMHS

TEMP

_(DG.F}

65.0

PORT -
—POLNT

SF P TTIPPPTITLWUWWWWWWWANNINNNIN NN e e = o

O~NOUPWN~EENTNFWUNONONH WO~ O~NTNF WM~

ATMOS
PRES
(1.HG)

29.03

SAMP
TIME
(MIN)

4400
4,00
4400
4400
4400
4400
4400
4400
4,00
e 00
4400
4400
4e00
4400
4400
4400
4400
4400
4400
4400
4,00
4,400
4400
4e00
4400
4400
4400
4400
4400
4400
4400
4400

TABLE A-II (Continued)

RUN= 1-3

STACK 120
VAC COND
(I.H20) (ML)

«08 57.6

METER DELTA
VoL P-
(DCF) (I.H20

710.17 « 090
713.21 .125
716443 115
719.62 120
722467 « 080
726.21 0140
729,38 e113
732435 099
734,90 .073
73760 082
T40.46 « 092
743,43 « 098
T46e39 095
749046 . 095
752.76 120
755.93 100
756,18 « 070
760,04 . U35
762.04 e 043
764405 e 043
765,95 035
767.93 .038
769.99 e 043
77214 « 049
773.72 018
775.35 . 029
777.22 . 033
779.11 « 035
78100 4034
782.95 037
784,93 038
78705 043

PARTIC
WT-PTL
(MG)

17.25

DELTA
1

(1.H20)

L 1eT40
2.430
24210
24300
1.580
2,700
2200
1.850
1,420
1.600
14790
1.500
1e850
1.850

24300
1.930
1.370
© 690

830
«830
«650
e 740
<830
.945
358
«573
«643
. 685
«670
«730
e 740
«833

DATE~
PARTIC
WT-TTL

(MG)

59.23

TEMP TEMP

IN ouT
{DeF) (DeF)
73.0 74,0
Ble0 77,0
B0e0 TY9e0
B2s0 T9.0
B4s0 B0e60
92.0 81.0
100.0 82,0
103.0 B4.0
94,0 66,0
98,0 B8B7.0
102.0 8&.0
106.0 9.0
108.0 90,0
107.0 91.0
10/.0 9240
110.0 92.0
94,0 90.0
97.0 90,0
102.0 91.0
102.0 92.0
104.0 92,0
102.0 93.0
103.0 93.0
1070 94.0
9640 94,0
9B 9440
1000 94.0
104e0 95,0
10240 9540
105.0 96,0
108.0 9640
109.0 97.0

A-11

5-16=-72

STACK
AREA
(FT2)

INIT
VoL
(DCFH)

47.84 ~T07.77

TRAIN
VAC
(I.H0G)

® & 6 & o & S & © O & ° 0 O 5 ¢ O * ° o O T s °

W FPFNUCUNRNOCOLCOCCOCOoCONCOCOOU =CC UNE

WP P PPLPDPPNANDODNNNCCOONTOOD WU

STACK
TEMP
(DeF)

127.0
14440
12840
12540
143.0
14240
1410
l4ce0
12540
12740
1320
137.0
143.0
14840
142.0
132.0
122.0
121.0
12840
13040
132.0
132.0
135.0
1400
14240
1520
152.0
153.0
152.0
14340
140+0
1380

PERC PERC P

02
DRY

19.0

BOX
TEMP
(DeF)

65.0

65.0

70.0

7040

coe
DRY

1.5

PROBE
T DIA
(IN)

« 375
¢ 375
« 375
« 375
« 375
«375
« 375
e 375
« 375
« 375
¢ 375
« 375
« 375
« 375
«375
« 375
¢ 375
«375
« 375
«375
375
«375
«375
-«375
375
« 375
375
375
« 375
«375
« 375
«375

ERC PITO"
Cco TUSt
DRY COEF

23 « 85/

VEL
(FPM)

1099.3
1314,2
1243,7
1267.2
1050.5
1388.5
124644
1143.8
990,9
1049,3
1116.2
1156.9
1144.7
1149,.5
1285,5
1163.7
965,.4
682.0
76045
761.8
688,5
T17.4
7165.0
820.1
497,9
637.2
679.7
7006
689,99
Tl4.4
12242
767.0



TATMAS

TEMP

(DG.F)

-

BSe

PORT=-
~POTNT

}
e e = = = NNV WWWWWWWW sSSP ress

C~NOUFWUN =NV W= DONINRP W= TENTUTS WO

ATMOS
PRES
(1,HG)

29.00

SAaMP
TIME
(MIN)

4400
4,00
4,00
4400
4400
4400
4.00
4400
400
4,00
4400
4400
4400
4000
4,00
4,00
4,00
4400
4.00
4.00
4.00
4000
4,00
4,00
400
4.00
4.00
4.00
4.00
4,00
4.00
4400

TABLE A-II (Continued)

RUMN = 2-1
STACK H20 PARTIC
vaC conD WT=-PTL
(1.,H20) (ML) (MG)
«03 9190 49405
METER DELTA DELTA
VoL P H
(DCF) (1.H20) (1.HZ20)
595,01 « 050 1.000
601.62 070 1,400
604430 075 1.500
606.97 075 1500
60v.58 « 070 1.400
612.25 075 1.500
615.00 « 0380 1.610
617.92 « 092 1.820
62054 «073 1.450
623.41 « 090 1.800
626432 085 1.720
629.27 « 092 1.8590
631.62 « 075 1.500
633.85 « 050 1000
636,13 002 1,010
633,71 067 1.320
64096 « 055 1.100
643.35 «063 1250
6464.10 «078 15590
6494,10 «093 1950
652.06 « 097 1.920
654,94 e 0808 1e750
659.61 420 54500
664484 320 64100
66895 <019 3.800
673.55 «230 44,500
678,43 « 265 5,150
683.54 «300 5.900
6BR.178 295 5.800
694,11 «310 6,300
699,28 «300 5.900
703.71 220 44300

DATE=
PARTIC
WI-TTL

(MG)
129.30
TEMP  TEMP

IN  ouT
(DeF) (DoF)
B5.0 8940
B9.0 68.0
94.0 8840

101.0 8840

107.0 68,0

114.0 8840

115.0 89.0

123.0 9040

113.0 92,0

116.0 92,0

120.0 9340

11940 9440

121.0 94.0

116.0 9440

115.0 94,0

115.0 94,0

104.0 9340

10740 9340

111.0 63.0

11440 9340

118.0  93.0

122.0 9340

12040 9340

117.0 9440

114.0 94,0

123.0 9440

127.0 9440

1300 9540

130.0 9640

137,0 9740

14240 9840

137.0 10040

A-12

5-16-72

STACK
AREA
(FT2)

47.84

TRAIN
VAC
(1.HG)

3.9
4o
4eb
4e5
LoD
44 B
Sel
5.5

.
U

s
~oo om~NgoouuiidbeLrsrrryuues

L ] [ ] L ] * [ ] * @ * L] » L ] o ® L] * . L] L ] L ] [ ] * ® [ ]

[

—
UMNocogou~N~NwUodrh o woucoox Utiiui

INIT
VoL
LDCF)

596.83

STACK
TEMP
(D«F)

149.0
14640
130.0
1300
l14l.0
152.0
165+ 0
15060
13840
132.0
13140
136.0
1400
137.0
139.0
14240
10440
103.0
10540
10c.0
10240
1100
1050
S8e0
145.0
15040
15340
15940
158.,0
145.0
130.0
12940

PERC PERC PERC PITOT

o2
DRY

19.1

BOX
TEMP
(DeF)

68.0

63.0

610

6040

coz2
DRY

le&

PROBE
T DIA
(IN)

«375
« 375
«375
375
«375
375
« 375
375
« 375
«375
« 375
« 375
« 375
« 375
«375
« 375
«375
«375
« 375
« 375
«375
«375
« 375
375
375
«375
« 375
« 375
« 375
«375
«375
« 375

Lo

Cco TUBE
DRY COEF

2e4 485¢

VEL
(FPM)

836.3

987.,0
1008.1
1008.1

983, 0
102647
1071.6
1135.3
1001.3
1106,2
1074,1
1122.°¢
1016,.6

B28,.0

845 .8

962,5

844,.,0

902.5
1006.,0
112467
111849
1073.3
2334,5
2025.1

513,48
1795,.,0
1931,5
2065,2
2075,.4
2016,2
1725,.1



TABLE A-II (Continued)

RUN=  2=2 DATE- 5=16-72
T ATMAS  ATMOS STACK  A20 PARTIC PARTIC STACK INITV  PERC PERC PERC PITO
TEME  PRES VAC  COWD WT=-PTL  WT-TTL  AREA  VOL 02 C02 CO  Tus
(DG.F) (L.HG) (I.H20) (ML) (MG) (MG)  (FT2) (DCF)  DRY DRY DRY COE
BS5.n 29400 02 7245 32497 75.98 47.84 ‘122.59 19¢1 lo4 2¢4 485

PORT~- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK 80X PROBE
POINT TIME VoL P H IN ouT VAC TeEMP  TEMP T DIA VEL
(MIN) (DCF) (1.H20) (I.HZ0) (DeF) (DsF) (lerv) (DF) (DeF) (IN) (FPM)

& 1 4,00 125-06 « 055 1.030 8‘#-() 84.0 44D 150.0 « 375 878.9
= 4 2 4.00 127.72 <080 1.510 BB8.0 83.0 5.0 142.0 «375 1053,0
4 3 4,00 130.59 « 095 1,800 Y4.0 84,0 60 130.0 «375 1136.0
4 & 4,00 133.02 « 125 1¢970 10040 8440 6e3 132.0 «375 1305.3
— 4 5 4,00 136.70 «125 1970 1040 B4.0 6e2 14440 «375 1318,5
4 6 4400 139.89 « 097 1e8h0 112.0 8640 6el 16040 «375 117647
4 T 4,00 142489 «110 1.920 116.0 88,0 6e2 16040 « 375 1253,1
3 1 4.00 148.50 060 1150 113.0 92.0 Geld 1360 « 375 90744
3 3 4000 15‘0009 .UBD 10650 118¢0 94.0 Sob 13‘300 0375 1079.1
= 3 4 4,00 156.99 4090 1.735 120.0 95,0 5.2 14140 375 11lc.0
3 5 4,00 159.80 071 1.331 121.0 96.0 Teld 14940 «375 967,8
3 6 4,00 161l.94 « 045 «865 116.,0 G7.0 3.7 141.0 «375 789,1
- 3 T 4,00 164408 « 0G5 «865 113.0 97.0 3¢9 14540 «375 791.7
3 8 4400 160¢33 + 053 1000 110.0 56,0 3¢9 14340 « 375 85748
2 1 4,00 168.30 « 035 685 10040 93.0 363 136.0 «375 693,90
2 3 4,00 172.31 « 044 «8723 10240 92.0 3.2 14240 «375 T81l.0
2 4 4400 174445 047 o885 10440 92,0 440 138.0 «375 804.5
2 5 4,00 176.65 . 045 805 106,00 92.0 4.0 135.0 « 375 785,2
- 2 6 4,00 178471 e 04( e 761 10940 92.0 3.4 139.0 « 375 742,.8
2 7 4400 180.6¢ » 035 67t 11040 Y92.0 3ec 142.0 375  6906,5
2 B 4400 18242 « 025 «495 108.0 9240 3.2 13540 375 585,°2
- 1 | bLaet)0 183.01 vlo «e190 9840 90.0 2el 1220 ¢ 375 366.1
1 2 4,00 184,86 <015 290 9B,0 91,0 2.9 131.0 ¢ 375 451,85
1 3 4.00 186.26 «185 «355 9940 90.0 2¢5 13640 «375 1593,3
- 1 &4 4.00 187.78 «020 e38Y 1010 90.0 2el 14140 e 375 520,.1
1 S5 4.00 189.42 « 024 «347 102.0 90.0 3.1 14140 «375 576.,3
1 6 4.00 191.19 «032 eH12 10040 90,0 3¢ 14340 « 375 666.86
= 1 .8 4.00 1%4.00 « 020 «385 103.0 Gl.0 340

1290 . 375 52044

— A‘13
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—
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ETON
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-

TEMP

(DGF)

850

PORT=-

POINMT

et atak ek oL VE VR NE N U N VN TR AN RERIREIE AR 0 S S g S

ONOUPUN~DONCUFWN—ONOUISAWN- PN U H WD~

ATMOS STACK

PRES

({.HG)

29.00

SAMP

TIME
(MIN)

4400
4400
4«00

4,00

4400
4400
4400
4«00
4400

4400

4.00
4400
4400
4400
4.00

- 4400

4.00
400
4,00

- 400

4.00

4400

4.00

- 4400

4«00

. 4e00

4,00
4400
4400
4,00
4400

- 4400 -

TABLE A-II (Continued)

RUhi= 2=3
H20 PARTIC
VAC COND WT=-PTL
(I.H20) (ML) (MG)
«06 8l.0 31.55
METER DELTA DELTA
VOL P H
(DCF) (I,H20) (I.HZ20)
789,15 «018 e 375
790.82 027 «550
792460 «033 « 665
792.42 .030 «620
796427 e 037 « 750
798403 « 031 e 630
800e2Y « 065 14290
80238 « 040 «800
B04e41 « 040 «800
B806.55 « 052 «95¢Q
808.79 0053 1.060
812.88 e 240 44650
817.07 . 195 3.800
821435 «210 44000
825.7b «230 44400
830,10 . 215 4,100
B33.24 «110 2130
836.64 +130 2.580
B40.14 <130 2.580
843.56 « 165 34230
846,37 «080 1.610
849,24 « 085 1.700
852.04 « 080 1.610
854.40 « 055 l.100
B564.40 « 043 «B60
858.83 « 059 1.180
861,53 «076 1530
864.55 « 095 1.890
867.82 «115 2¢300
871.27 123 2460
874.38 « 097 1.9%0
876493 « 067 1330

PERC PERC P

o2
DRY

19.1

BOX

TEMP

(DeF)

65.0

65.0 -

60.0

60.0

DATE- 5~16-72
PARTIC STACK INIT
WT=-TTL AREA voL
(MG) (FT2) - (DCF)
119.04 47.84 787.74
TEMP TEMP TRAIN STACK
IN ouT VAC TEMP
(DeF) (DoF) (I4HG) (DaF)
8le0 B83.0 3.0 141.0
83.0 83.0 3e7 14240
BB.0 83.0 G4e0 12840
93.0 84,0 4e0 12240
96.0 8440 4e1 12840
100.0 8440 440 13240
1040 8540 5¢5 14140
109.0 86.0 4¢5 13540
G6.0 B640 4¢3 127.0
101.0 8840 Gel 12740
106.0 88,0 49 131.0
1080 9140 1560 13540
1130 9040 13«0 13840
118.0 9040 1340 14360
123.0 91.0 150 12940
125.0 92.0 1440 121.0
106.0 90.0 9.0 12840
115.0 90.0 9.0 136,0:
12140 9140 11e¢0 150.0.
1210 92.0 6¢5 14060
108.0 92,0 6ed 129.0
110.0 92,0 6e5 13040
112.0 91.0 500 13240
105.0 92.0 4e5 14240
1040 9240 5¢5 14540 -
102.0 91,0 6.0 14740
1040 90.0 7e2 14540 -
1090 89,0 8¢3 14240
114.0 5040 8¢5 13240
108.0 89,0 T+2 12840
1020 B87.0 S¢0 13040 :

A-14

coz2
DRY

let

PROBE

T DIA
(IN)

.375

- «375

«375
«375
« 375
«375
« 375
« 375
e 375
« 375
375
- 375
« 375
375
«375
375
375
¢ 375
375

- «375

375

375

« 375
« 375
«375

- 4375

« 375
-¢375
¢ 375
375
« 375
- «375

ERC PITC
co TUB
DRY COEt

2e4 #8C

VEL
(FPM)

498,7
611.3
667.9
633,5
707.2
649,.5
947.6
739.7
734,7
837.6
B848,5
1811.8
1637.2
1706.1
176447
1694,5
1224,5
1325.6
1334.,5
1521.1
105044
1072.8
1041,6
86541
TTle4
.905.8
1029.8
1149,4
1261.5
1293,8
1145.0
.953,2



TABLE A-I1 (Continued)

RUN=- 3~-1 DATE~ S-17-72

T ATMNS  ATMOS  STACK A20 PARTIC PARTIC STACK INIT PERC PERC PERC PITO
TEMP PRES VAC COND wi=PTL WT=-TTL AREA VoL 02 co2 Co TUuB
(DG.F) (I.HG) (I.r20) (ML) (MG) (MG) (FT2) (DCF) ORY DRY DRY (Ot

70.0 29,13 s 06 75.9 23.74 85.79 47.84 .703.81 19,3 1.6 2.3 .85

PORT~- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK 80X PROBE

POINT  TIME vOL p H IN ouT VvaAC TEMP TEMP T DIA VEL
- (MIN) (DCF) (I1.420) (IeH20) (DeF) (DeF) (I.HG) (DeF) (DeF) (IN) (FPM)
1 1 4.00 705.91 e 043 «860 B4.0 84,0 3e¢U0 14140 375 768.7
1 3 4,00 710,79 . 080 1.640 97.0 85,0 3.8 16040 «375 1064,9
1 4 4,00 713611 « 053 1.100 9640 B640 35 16040 « 375 86@.8
- 1 5 4,00 715.62 . )62 1,250 98.0 B6.0 3¢7 16040 T2.0 375 937,5
1 6 4,00 71854 e 080 1e620 10240 8640 SeQ 16040 «375 1064,9
1 7 4.00 72156 « 095 1,920 1060 87.0 Se 1530 375 1153.9
1 8 4.00 724431 « 080 1650 110.0 88,0 4e¢5 148.0. «375 105445
T 2 1 4,00 726.58 050 1.010 100.0 8940 3.5 153.0 «375 837,1
2 2 44,00 7T2b.84 053 1.070 100.0 9040 3e4 16040 « 375 B66.8
2 3 4,00 731.31 « 063 1290 10240 9040 3e¢7 16040 375 949,6
2 S5 4,00 737.09 « 050 1830 117.0 94.0 GeT 1600 7340 375 1129.5
2 6 4.00 740.11 « 098 1.980 1150 94.0 G4¢9 15240 »375 117140
- 2 T 4,00 743.09 «U90 1.650 112.0 95,0 e 14940 «375 1115,7
2 8B 4,00 74554 « 065 1.310 10B.0 96,0 440 14040 375 944,3
3 1 4.00 747.43 e 040 «820 9640 93,0 3«3 15540 «375 749,9
3 e 4600 7148499 « 020 o410 9640 93.0 2e0 155.0 «375 530.
T 3 3 4,00 750.81 «030 «620 101.0 94.0 2e5 150.0 o375 646,08
3 4. 4,00 752.74 e 035 e710 101e0 9440 3.0 14240 « 375 694,1
3 7 4,00 758.59 e 043 870 1010 9440 3.0 1630 «375 782,06
3 8 4,00 760,73 048 «970 102.0 94,0 3.1 152.0 «375 819,5
& 2 4.00 765.85 115 2e¢340 S4.0 92,0 Sed 1300 «375 1245.5
4 3 4,00 7649425 115 2¢340 103.0 92.0 5¢8 13040 375 1245.5
4 4 4,00 7T72.51 «118 20390 110.0 9240 56 13140 «375 1262.7
4 6 4,00 778.53 « 090 1830 117.0 94.0 4.6 14540 «375 1115,7
4 T 4.00 78l.76 «115 24390 11440 94.0 S¢4 14340 « 375 1259.1
4 B 44,00 TB4.97 110 24250 113.0 95.0 565 13540 «375 1223.3

A-15




TABLE A-II (Continued)

RUN=- 3-2 DATE~ S=17-72
—ATMOS ATMOS STACK H20 PARTIC PARTIC STaCK INIT PERC PERC PERC PITO
TEMP PRES VAC COND WT=-PTL WT-TTL AREA Vou oz coe co TuB!
(0G.F) (I.HG) (I.H20) (ML) (MG) (MG) (FT2) - (DCF) DRY DORY DRY COEl
70.’] 29.13 0“4 9300 29015 102003 47.84 196.21 1903 1.6 2.3 .BSI

PORT= SamP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
POINT  TIME VoL P H IN ouT VAC TEMP TeEMP T DIA VEL
N (MIN) (DCF) (I1.H20) (I1.H20) (DeF) (DeF) (I.HUG) (DeF) (DeF) (IN) (FPM)

= 1 2 4.00 200.ub « 040 «785 B7.0 82.0 2+0 139.0 «375 740.6
1 3 4.00 202.13 « 040 e 785 90.0 82.0 20 140.0 «375 741,3
- 1 5 4,00 208.17 100 1,930 96,0 83,0 3.7 15640 «375 1187.,5
1 6 4.00 21l.44 «115 24230 101.0 B4,0 4¢0 15640 «375 1273.,5
1 7 4.00 215.10 150 2.895 1060 85.0 4e¢9 13640 «375 1430.6
1 B8 4,00 218.73 137 2653 11040 8640 5.0 125.0 375 1354.0
T 2 1 4,00 221.82 «100 1.960 100.,0 88,0 3.3 13740 «375 1169.1
2 2 4.00 225.14 120 2¢320 102.0 B840 4el1 14940 «375 1293.5
2 3 400 22826 128 2465 104,00 89.0 4e1 15640 ¢ 375 1343.6
-2 4 4.00 232.06 e 125 2¢450 10640 9040 4e5 155.,0 : «375 1326,06
2 5 4400 2359455 «130 24550 115.,0 Yla0 4e5 14540 7060 375 1341.9
2 6 4.00 239.07 «130 24550 1150 92.0 4¢5 13640 . 375 1331.8
— 2 7 4,00 242168 o155 3.005 11240 92.0 Set 13140 « 375 1448.,2
2 8 4.00 240417 118 2293 10640 9240 4e2 131e0 «375 1263.0
3 1 4.00 249.27 105 1990 96.0 B87.0 3¢7 15640 «375 1216.9
3 2 4.00 251.81 « 065 1.260 94,0 &7.0 283 145,00 « 375 948.8
T 3 3 4,00 254.4Y 4720 le470 9B.0 BT.0 30 14040 «375 3144.9
3 4 4,00 257.32 «0a3 1.695 1010 8840 3.0 136.0 . «375 1064.2
3 S 4,00 260405 « 080 1,620 10440 88,0 360 13040 «375 1039.,5
- 3 6 4,00 26c.58 « 062 1.265 99,0 8840 360 15560 7540 o375 634,3
3 7 4.00 265429 077 1.570 55,40 8840 3.0 166.0 ¢ 375 1050.5
3 B8 4,00 268.25 « 090 1.835 9B.0 88.0 3¢5 14Y.0 . «375 1120.2
— 4 1 4.00 270.70 « 0590 14100 92.0 86.0 2¢5 13540 «375 825,3
4 2 4.00 273.28 « 057 1.070 95,0 86,0 3.0 135.0 « 375 831.2
4 3 4,00 275,03 « 040 «Bl15 94,0 86,0 22 137.0 «375 T739,4
4 4 4,00 277.40 «050 1.100 H6.0 86,0 2+5 13640 «375 826.0
— 4 5 4,00 279.83 + 060 1.190 96,0 B6,0 2¢7 13440 ' «375 903.3
4 6 4,00 282.40 « 065 16310 100.0 B6.0 3.0 14040 e 375 944,9
4 T 4.00 28B4.86 « 000 1.200 104.0 88.0 2¢9 1390 75,0 4375 69S07.1
- 4 8 4,00 287.25 ¢« 050 1.100 1040 89.0 25 139Y.0 - «375 828.1
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TABLE A-I1 (Concluded)

RUN= 3-3 DATE~ S=17=12

T ATMAS  ATMOS STACK H20 PARTIC PARTIC STACK INIT PERC PERC PERC PITO
TEMP PRES vac COND wT=PTL WT-TTL AREA VoL 02 coz Co TuB
(DGF) (1.HG) (I.H20) (ML) (MG) (MG) (FT2) (DCF) DRY DRY DRY COE
100 29.13 e13 78.0 18.69 BOel3 47.84, B77409 1849 1le4 2.3 o85S

PORT- SAMP METER  DELTA  DELTA TEMP TEMP TRAIW STACK BOX PROBE
POINT TIME  VOL P H IN OUT  VAC TEMP TEMP T DIA  VEL
- (MIN)  (DCF) (1.H20) (1.A20) (DeF) (DoF) (L.HB) (D4F) (DF) (IN)  (FPM)

1 1 4400 879.¢6 047 1,030 7840 79.0 4e6 137.0 «375 801.6
- 1] ¥ 4400 882.03 « 069 1530 6.0 800 6.0 14240 e 375 975.3
1 3 4.00 885.19 « 090 1,950 94,0 61.0 668 15140 375 1122.1
1 4 4.00 BB8B.15 120 2570 102.0 82.0 660 15440 375 1298,9
1 6 4400 893,09 . 060 16290 1000 8540 Sel 15840 «375 921.5
1 7 4400 895.63 060 1290 102+0 8640 Se0 15540 «375 919,2
1 8 4.00 893.24 070 1.520 102.0 87.0 Se5 14840 7540 o375 987.2
T 2 1 4.00 900.33 . 045 «960 95.0 87.0 4e5 141.0 ¢375 787.0
2 2 4.00 902.69 s 062 1320 97«0 88,0 Sel 14440 «375 926,0
2 3 4.00 905.24 070 1520 10040 89,0 Sed 14840 «375 987,2
- 2 4 4,00 907.88 . 065 1390 101.0 89,0 565 153.0 «375 955,72
2 S 4,00 910,74 030 1,740 104.0 89,0 6e0 158.0 «375 1064,0
2 6 4,00 913.57 « 080 14740 11240 91.0 60 15340 770 375 1059.7
- 2 T 4400 916433 075 14610 11140 93,0 580 1490 375 1022,7
2 8 4,00 918.48 «037 800 113.0 93.0 Ged4 14260 «375 T714,2
3 1 4400 920.26 025 o548 87,0 88.0 3¢7 14340 «375 SH7.5
3 2 4.00 922.83 o 034 740 8BB.0 88,0 4e2 15140 «375 689.7
T 3 3 4,00 926.31 «130 2.780 93,0 86,0 BelU 13240 «375 1327.5
3 4 4,00 929.9¢6 o140 2e980 1000 8740 Bed 12660 T3¢0 o375 137046
3 5 4,00 933.69 e 150 3200 10640 B87.0 9.0 13240 375 1426.0
~ 3 6 4.00 936.87 . 100 2,120 100.0 87,0 6¢8 15040 «375 1189.,6
3 7 4,00 940.15 100 2120 96,0 87.0 7e0 16740 « 375 1198.2
3 8 4,00 943.80 .130 2.800 97.0 87,0 Bel2 15240 375 134v,7
— & 1 4.00 Q46,24 ;050 1080 9200 8440 5«0 13860 e 375 8271.4
4 2 4400 948.706 . 065 16400 93¢0 85,0 5¢2 1370 375 942.0
4 3 4,00 950.73 . 038 830 91.0 85,0 4¢3 13640 375 720.1
4 4 4,00 952.060 035 o770 91.0 85,0 4¢3 13540 375 690.6
T 4 5 44,00 954.90 e 045 «970 92.0 85,0 4¢5 13260 «375 781.0
4 6 4400 957,08 D48 1030 92.0 85,0 Ge7 13740 7140 375 810.1
4 T 4400 959.18 e 043 0925 95,0 86,0 44 13740 375 T66.7
-y 8 4.00 96125 « 037 «e305 9500 B6e0 Ged 13940 e 375 712.‘6
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- APPENDIX B

S0, GASEOUS DATA AND RESULTS2/

Continuous monitoring of sulfur dioxide was conducted during
the testing program by EPA/OAP on the No. 1l outlet stack using an electro-
chemical reaction sensing analyzer. Emissions data recorded during this

time is presented in Table I (for additional details see Appendix E).

a/ As provided by EPA/OAP,



P,

Date

5/16/72
Run 1

5/16/72
Run 2

5/17/72
Run 3

Sulfur Dioxide Data by Dynascience
(A11 values are 502, ppm by volume (70°F)

Time

Continuous Monitoring Instrument

TABLE B-I

B-2

[SaN S WS,

% Scale

oONnuUT,;

502, ppm

375
470
425
200
275
425
410
400
375
Average 372
400
350
375
375
375
350
350
300

Average 359

470
550
575
560
470
470
525
550
550
500
475
470
450
625
575
470
470
450
600
450
400



Date

5/17

1.

/72 15:05

% Scale

9.5
S
10.
10.
10.5
13.5
14.
10.
7.5

502, ppm

375
350
400
400
410
525
550
400
300

Average 479

Calibration curve based on 25% of scale reading; calibrated

instrument with 985 ppm 502.

B-3
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- APPENDIX &/

PROCESS OPERATION 1LOG

This Appendix presents an explaination of process operations
during testing. A detailed log of control room readings is also included.
Runs 1 and 2 were performed on May 16, 1972 and Run 3 was performed on

May 17, 1972.

Y

a/ This entire Appendix was supplied by EPA/OAP.

c-1
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Complete Operation Results

The exhaust gas flow rates and volumes varied appreciably
between each of the three tests. This coﬁ]d be attributed to several
reasons: (1) the operational variations of temperature, draft and
process, (2) the cleaning of compartments, (3) the dilution damper,
(4) fhe gas conditioning water sprays, or (5) blockages within the fan
blades. Orsat analyses were not conducted for each separate exhaust
stack, therefore, no variation is noted, however, the percent water
vapor and gas temperature from the different stacks showed only
minor variations between runs. |

Process operations during testing program

5/15/72 a. Checked 1ime addition @ 13:55 - 143.9 gm/min
Monday Stack opacities range between 5 and 10%

(not certified readings).
5/16/72 a. Furnace feed is 14 tons of sintersy 2500 pounds
Tuesday of coke, and 200 pounds of iron; Lime check

@ 8:10 -~ 173 gm/min; Run started @ 09:05;
Run No. 1 Furnace was pulled back @ 0909; Run was stopped

@ 09:10; Furnace operation back to normal @
09:20; Run resumed @ 09:25. Tempering air
valve opened @ 09:46; Cleaning cycle for stack
No. 1 @ 10:00 - 10:05; Water sprays at No. 1

bank on @ 10:04; Lead tap @ 10:27; Cleaning cycle
for stack No. 2 @ 11:02-11:07; Tempering valve
opened @ 11:07; Run completed @ 12:15.

b. Dynamite charge placed in furnace @ 12:30.

Run No. 2 c. Furnace feed rate same as indicated above; Run
started @ 15:55; 1st bank of water sprays on @
16:02; Tempering valve closed @ 16:29; Tempering
valve reopened @ 16:35; Cleaning cycle for stack
No. 3 @ 16:46-16:51; Checked lime rate 6 17:00 -
165.4 gms/min; Cleaning cycle for stack No. 1 @
17:28-17:35; Cleaning cycle for stack No. 2 @
17:36-17:41; 200 to 500 pounds of iron plus 400
pounds of litharge added; Run completed @ 18:30.

c-2




Furnace feed rate same as indicated on

5/17/72 a.
Wednesday 5/16/72; Tapping lead @ 13:10, Run started
Run No. 3 @ 13:10; Lime check @ 13:10 - 150 gm/min;

Tempering valve opened @ 13:16, Cleaning cycle
for stack No. 1 @ 13:18-13:23; Compartment

No. 1 remained closed due to control room
personnel leaving switch in manual positions.
This was corrected @ 13:24; Water sprays for
No. 1 bank on @ 13:21; Cleaning cycle for stack
No. 2 @ 13:30 - 13:35; Tuyeres cleaned @ 14:17;
Cleaning cycle for stack No. 3 8 14:29-14:34;
Cleaning cycle for stack No. 1 @ 15:05-15:12;
Run completed @ 15:40.

The following tables present a detailed log of control room readings

taken during the testing programs.

LY

o
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Test No., I - Test Log
Type - Particulate, Date 5-16-72
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Test No. I (Continued)

{ Shaking _
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Test No. I (Continued)

Shaking |

_ Temperature , Ho0 Sprays Compartment Furnace| CFM Lead Tap
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Test No. II - Test Log
Type - Particulate, Date 5-16-72
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Test No. II (Continued)

_ Shaking
Temperature Baa Ho0 Sprays Compartment [Furnace| CFM Leaa Tap
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Tests I, II
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- Shaking begins when pressure Baghouse pressure read on 1-8, Scale - pounds H,0
passes 3 in, Ho0 Outlet flue gas temperature read on 1-6, scale 100°!
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Test No.

I11I - Test Log

——

Type - Particulate, Date 5-17-72

—

Temperature

Ho0 Sprays

Shaking

Conpartment {Furnace

CF

imz | Blast Furnace|taghouse Baghouse NO. to Remarks
Flue Tomp.°F {Temp. °F | Press. "HoO (Off On Banks| I II ITl} Feed |Furnace |Start Stop
- R 1 1 7 l R ” K
E f i Iz -;‘.~'y [ 9% 'SR f_
i < [:‘;;.'r,/;,-./,. "
145 80 Rl 0, IS VAR S SN I Gopp | A4 el TEAT | SraRTID.
e -2 Jnps Xy _ ; 000 4|l
% i ;
{
J;_’If/ i et e ?":'r-?:“'l R 3 ! 4' >( X

i Aot g
: 450 Ks X X X¢0 O
i ) ; L
T 0 L R S R T F . e e LT
i - <
i
L s % i } l;
- ket = i _ e e
- : e et
. [
P ‘ / , K] e &
S5 L0 B § e
i
—
A7 /35 /.9 % 2800 B
1]
g
! (
! H
- 4 i i } i
e 02 120 i X 15 i 550
i i . - —r wo——n
; — i , I~ i i
. 29 /a5 YRS IR o SO (N DS SRS S U SN
‘ ! 5 ? ; S SO S
: ; ‘ i
[ . s A



Test No. III (Continued)
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Test No. III (Continued)
Shaking
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Test No. III (Concluded)
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APPENDIX D

FIELD SAMPLING DATA
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MIDWEST RESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN_/ — /

MRI Project Number 3595 -<css

Field Dates 5 /5= /5 />3

Plant /:LJ 2RO

Sampling Location 4 /> /A = ‘é{pj/ﬂpu&

Sampling Date S —25—") 2
V2
/ FIELD CREW
Project Chief C__7\~) 5 eiy
Teshng Engincer 83 5 T 7 ae

2 72 c,m//mq
8/ c——cFs ;> Stulte

Engr. Technician 1 = oty W X
QD [I=REa T (o Ko /e
@2 ff Vs /ma//j

Lab Technician 1 P — //,»p‘ﬂ )

2
3
Process Engineer 1 Q—_Fpl,?;;a—ﬁ:—,—- EAA on/y
a y
Other 1
2
Form Date Out| Name [Dateln | Checked
PI ~ Stack Geometry |
P2 - Traverse Poinis | (
P38 =~ Preliminary Traverse Data i\I Q\)
P4 - Preliminary Moisture Determination W [N?é
P5 - Nomograph Settings U\ AN !‘é\
P6 - Cariier Gas Sampling {Orsat) \i \D ‘va
P7__~ Carrier Gas Analysis (Orsat) | ! ‘ ‘(Q
P8 - Sampling Train Spccifications NS ~ B
_P9 - Particulete Sampling )
PIO - Particulate Analysis B

MRI =~ Form PO (3/72)




[

MIDWEST RESEARCH INSTITUTE

Run Number 7~/
Run Numbe! —ess STACK GEOMETRY Recorded by 2 <)~
- SKETCH OF FLOW PROFILE AND CROSS-SECTION -
(tHustrate port-point configuration, flow interferences, i???ch
. platform dimensions) B
7Rk [/ ‘
7 V .
&
7~
+
4
o
2

’
—3

poer ) 2L 2 3

h
-

NOTE: If previously illustiated = See Run No.  /— 3>

A. Distance from inside far wall

to outside of port , 5}3 V/ in,

B. Port length ; ’/‘f in,
STACK DIAMETER: (A-B) ¥y  in.
STACK AREA: in2

Sampling cross ~section is:

No. of Duct Type of Flow
Diameters Obstruction
/ , .
‘§/ /_?_____ diameters downstream of MC/,/}?
2. diameters upstream of C?*”};eﬁz

MRl - Forn PI (3/72)



MIDWEST RESEARCH INSTITUTE

Run Number __Z:_/___

TRAVERSE POINTS -

Recorded by

Date

2~ S=/2

Checked by (5’12//07' S 72
PERCENT OF DIAMETER FROM INSIDE PORT TO POINT s

No. of Traverse Points on a Diameter F3 "/”5"');Iuar‘e, LE%’ E% =

o O- Na”

4 (R e ) o e e e s s e | 0 O

=724 [ 68 [1o |12 [l6]18 [20]|22]24 5E|53

| [14.6] 6.7 | 4.4|3.3| 2.50 20| 18|16 | 14| L3 | LI LI L9 |+ [sh

2 |85.4) 25.0)14.7 [10.5| 8.2| 6.7] 5.7] 4.9| 4.4] 3.9 | 3.5 3.2|55%] o | ;s

3 75.0129.519.4 | 14.6 |11.8 | 9.9| 8.5| 7.5] 6.7 | 6.0 5.5 p571| o |25l

4 93.3]70.5132.3] 22.6]17.7 [14.6 [12.5 | 10.9| 9.7 | 8.7 7.9 [s:3%| 1 |

5 85.3167.734.2|25.0] 20.1[16.9 | 14.6 |12.9 {11.6 |10.5 |au.!| |

6 95.6[80.6]65.8]35.5|26.9| 22.0{18.8 [16.5 |14.6 | 13.2 k2| 1 |57

7 89.5|77.464.5|36.6]28.3] 23.6] 20.4 18,0 | 16,1 |7#T| 62

8 96.7|85.4 ,-'35,0 sa.sl37.5120.625.0l21.8 19,4 |1757] " |7
9 91.8 |82.3|73.1 |62.5]38.2]30.6|26.1]23.0
10 97.5188.2179.9(71.7 | 61.8 138.8(31.5{27.2
I 93.385.478.0170.461.2 [39.3132.3
12 97.9190.1 |83.1 [76.469.4]60.7|39.8
13 94.3(87.5|81.2175.0|68.5(60.2
14 98.2191.5 185.4179.6173.9167.7
15 95.1 {89.1 83.5(78.2|72.8
6 98.4 [92.5[87.1 [82.0(77.0
17 ) 95.690.3 [85.4 |£0.6
E NOTE: If 98.6|93.3 |88.4 [83.9
19 52‘?2.’1‘??.% 96.1 [91.3 [86.8
20 see Run No, 98.7 [94.0 [89.5
2l 96.5 |92.1
22 98.9 |94.5
23 9.8
24 98.9

MRI - Form P2 (3/72)

D-4




Run No. /“ /

MIDWEST RESEARCH INSTITUTE

Recorded by /? Srul’=

PRELIMINARY TRAVERSE DATA  Agsisted by =

Date 4~ /5 -72_
Port- Clock |Velocity Head! Stk. Temp Port- | Clock |Velocity Head] Stk. Temp
Point | Time AP (in. HO)  (°F) Point | Time A P (in. HO) (°F)
/=/ 3~/
2 /525 | ./ 30 724 21/s32/ | 070 (R
3 S 3
Y527 | 4SS (RO Yl/s32| ., /00 (25~
5 s
el|/$23 | . 1F0 /22 b6 (B Z2| 05O (22
D) ?
S1/s29 |, /65" | [1F S/syal . poso | (24
2~/ A~/
2 2 /51/;/ WoL7AKH /RO
>0 J
Y 7l /sys| . 07¢ /2Y
5 5
6 Gl lsYe |, /10 (20
- 2?2
3 Xl/s97| (206 /5~
Approx. Avcrage lApprox. Average
Velocity Temperature Pressure
Sensor mS"; No. Leps= # K Thermocouple '?O{S": No. _:Z_E
Sequence: Impact Sequence: Impact
Static 0 Other Stcfiqfeﬁ
0] Conventional: No O Conventional: No.

T T T Console (0-6 in. HyO)

Reading W High Scnsitivity (0-0.25)
01 Other

Device

P Potentiometer

01 Other

0 Console (0-6 in. H O;

0O Other

%Huh Sersitivity (0- 0 2\)

Stack Pmssurc +(

(in. H20)

~(037) _

MRI Form P3 (3/72)

b-5
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MIDWEST RESEARCH INST

Run Number  /~— / PRE LIMINARY

ITUTE

Recorded by

22%

Date  §—/5 7% MOISTURE DETERMINATION Assisted by
NOTE: Same as Run No.
_A. Condensor and/or Silica Gel Method
Baromctric Pressure, Py = in. Hg
O Barometer Location
i Reading Time by
QElevation C
Dry Gas Dry Gas Impinger
Clack Meter Flowmeter Meter Water Volume
Time Reading(cf) | Sefting Temp (°F) (ml)
Final ) '
Initial _ ) 7
Difference Vim = = ) We=
Weighi (Grams)
Tube No. Final Initial Difference
Total Moisture Adsorbed ‘Wa =
Vi -

Meter Pressure, Pp a2 Pm

:9\0[ . &> in, Hg

nu

\ .
. Average Meter Temperature, Tm 7 oF
l\\i\ Total Weight of Moisture 40
\ Collected, Wec + Wa = Wm = el b gm
2N L . ,
%3(@ Moisture Content = 100 = 3.0 % by Volume
| + 375 P - 596.735
“(Tm4460) Wm ';ﬁ%" V
B. Wei/Dry Bulb Mathod A ' 72 ™
Dry Bulb Teraperature = °F
Wet Bulb Temperature = °F

Moisture Content (from Ref, Toble) :

I

C. Predetermined Value

% by Volume

MRl - Form P4 (3/72)
: D-6

% Moisture I;Z_,__._ Basis Dra €567 — pnexuy-w?
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MIDWEST RESEARCH INSTITUTE

Run Number /’; / _ Recorded by //7’, Sﬁ{/fz—
Date 5 ~d — 12 NOMOGRAPH SETTINGS Checled by ¢, ey Stre
e Y=o

NOTE: Same as Run No.

—— ———— e

Ta =~  Ambient Temperature = 65 °F

Pb -  Barometric Pressure = & T A9.03 in. Hgofdoo 2
AH® - ReferenceaH = i in., Ho0

Tm -  Avg. Meter Temperature, (Ta + 20 OF) = XS OF
%H20 - Moisture Content = s/ % by Vol

P, - Static (Gauge) Pressure in Stack = -— 035 in.H70

- I x0.073 = — ,p02¢( inHg

Ps -  Absolute Pressure in Stack, Pb + Po = __Z—Qi?—’:f’fé"j/ in. Hg

Pm -  Meter Pressure ( & Pb) = e in. Hg

Ps/Pm - = /. O

. C - Correction Factor =/, 0 3
Ts - Stack Temperature = /RO °F
AP - Average Stack Velocity Head = WIS in, Hg
B P max-~  Maximum Stack Velocity Head = /90 in, Hg
D -~ Probe Tip Diameter = % in.
Ts
LPyef

2%

MRl - Form P5 (3/72)
D-7
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MIDWEST RESEARCH [INSTITUTE

Run Number /- / SAMPLING TRAIN :
Date s —/5 -7 2_ SPECIFICATIONS Recorded by
4N
Unit No-. PROBE
3~ ‘3 Lining Initial Pitot Tube
-é—’-‘k Length- Material Tip Diameter Coefficient Sequence
g ft.  OS. Steel 0 1/8"01/4" 85 0O Impact
"W Llyrex _'F\'ZB" al/2" u] D Static
Changed
OTHER > cyelome bypess wised
Filter SAMPLING CASE
// Holder Type
_ Impinger Content
DLRAC 2-1/2" Number Normal Use
Material [ Amount | Material | Amount
D Gl 3-1/ | DDW 100wl | 7. 0 oo
o__ 2 DDV | 100m! | /o O Joo
Filter No» | 3 DRY - Srg | Ly
Epr? :ﬁ&ﬁ;f - 4 Adsorbent* ~200 gm Ao
T2 oo -y4’>17‘ .
/098 _ Container weight = gm
Container + Adsorbent Weight = S&§.& gm
* WSilica Gel [ Drierite O
UMBILICAL CORD |
@’_‘_‘é Length= 5 ft (Console) Connector No.
Length = ft (Sample Box)
CONTROL CONSOLE ’
— :
S Manometer Typ= Leak Check

o Console (0-6 in.Hzo)
MHigh Sensitivity (0-.25 in.HzO)

At a vacuum of 15 in.Hg.

005

0 Other

By

CFM
(£0.02 is acceptablc) 5//6/7;{

Clock Time {,' 50

MRY - Form P8 (3/72)




/—/

MIDWEST RESEARCH INSTITUTE

e PG Recorded by AC S
/¢
ap Meter Meter Tr. Vac =
Samp. Meter Velocity | 4H | TempIn | Temp Ouf Stack [(In. Hg 5
Port |Time | Clock Volume | Head Orifice | Left Right Temp Box | EZ
Point | (Min)| Time (DCF)  |(in. H20)| (in. H2O) (°F) (°F) (°F) emp (°F)| ©
(1| 4 0705 [Eel%cd e | .67 | S 5/ /15 134/
2| o923 |s0es7 060 417 |58 | 84 1i24 190" |12
3 loqyd |5ty |05 [ Y6 |9/ F5 /a0 987
+ 13799 . /00 | .99 |90 Js~ (23 4.3~
S| DBvd brewol.o73 |15/ | 75 | E61/28 52 |5
é /ot lsar an, 260 |00 ljoy | 7 (43 |12 | &
2| e lsasiredass (490 lies | gp [lq0 12473
4 1019 629,73 200 |2.85 |12y | 94 139 7.4
2| |loag|533.010]. (202, 3] 7¢ \iz0 6|~
2| lm= g 2o |lasclife | 77 1126 s~
3 (037 |5375¢s1 (40 |2.70 [ (24 | /00 135~ |7.0.”
Al poqalsyzer s |3.20 [taz | s04 |19 178753
s1_ /o6 |suzesd. o [3./0 1128 | joalica 72”7
6 56/ 750,200 | 3. 90 | [R7 /02 1) 54 7,:/7,{
7 551 J8s1.2%0 |d. 60| 127 | toall3¢ 017
7 60,/63] 180 |3.50(/32 | /DRlirs |80~
3-( /104 542,394 .08 | [.60 |{ta | /702|/33 427
2 (/10 1564.420.039 |, 76 [l | toa|/35 R | 5
3| A 866724060 /49 112 | /03] 138 |%0”
Y| 11118 (567,100 060 |/. 19 1253 | toq] )39 4o
51 lralsz/sqyg,0¢s [ 251127 | 105|740 |49 74
¢ [[3b 157496 075}, 431 (23 | 106 |]%0 |45~
7 Wi3c l=2¢ 383,075 | [ 48] 13/ | log| /9 14"
4 134 579, o5t 0TS | 48 | 13¢ | Jog| /¢ |76
Comments: _ 6.
V. Jes? A poed o /{V\ l?}’;;;;‘éf::ﬂnnce 7.
2.0 wer falfove Cor 27 e 8.
3'Q/Ct(/rLg((‘;1 Zaq ofF 9.
4’.§Lu'11(cl(</ fo /l(é4 Poage M deo; 10.
5'5""}716/1«( Lo /ow Lange Lligay, .

MRI-Form P9 (3/72)

D-9



Run Number -

MIDWEST RESEARCH INSTITUTE

PARTICULATE

Dote__ 5 =25 -7, SAMPLING Recorded by /(LS
aPp Meter Meter Tr. Vac =
Samp. Meter Velocity | aH  |TempIn | Temp Outf Stack |{In. Hg ¢ 5
Port |Time | Clock Volume Head Orifice | Left Right Temp Box £Z
Point | (Min)| Time (DCF) | (in. H20)| (in. H2OY (°F) (°F) (°F) emp (°F)| U
sl A By AV 0 14 g%gﬁ?,ozo SF (22 | /od | /49 3.0,/
2| /45" 583,304,043 | &G 1 (126 | 1[0 |/50 Bs/
2| /49 |ezsassiodo | 78 | j2s | 1l 157/ 1357
4 l1s3z 587500l 045 33 | (26 | 1] [1s] 1357
51 17 vazegol 093] 34 | (30 | 12 | 157 557
6| 1207 lrageocd 060) (45| f30 | /12| 1191496
| laos 5oqul oco (s~ | 129 [ 112 140 4o~
A 209 57.7351.052 [ [ (2| 732 | 12 |/32 |40
‘ -
4:’#" N /
e
e
e
?,
e
)
=
e
e
<
Comments: 6.
1. 7.
2. 8.
3. 9.
4. 10.
5. 11,
MRI-Form P9 (3/72) D-10




- @w«\ ,
\
. MIDWEST RESEARCH INSTITUTE ey drr in Licrd
Run Number __/~/ PARTICULATE
_ Analysis Dates CLEAN-UP AND ANALYSIS Recorded by
_ Impinger Sequence 1 2 3 4
Impinger Type* 77 S »27
- Final Volume** | D% \
Initial Volume ** /00 /0O ryy SRS e,
Difference 133 JOF 5~ STy )
- \
* S = Greenburg-Smith standard, M = modified, O = Other
** Indicate value and units (ml or gm)
=P | Sample | Filter ‘Final Weight | Tare Weight | Sample Performed
- No. No. Code (gm) (gm) Volume (ml) By
o0 Fe7locey N\ /l / ¢ 55594 |95 . 5473) |, 1093 Ml
- Sreloeo7 \ / 2 GH. ISR | 8H. 09554 3 Y Xk R N
X106 /70 ] 3 94, cotd4H |9+ . 594371 14 3,09 M
N I = VAN '
NNovoe |/ NS 93. 91859 |93 7a3cy| 553 it
~es|607 | 1098 | & 2034 CdosTu '/ Mt
- X 2 >
'§ L 7\ 6 e N
- 9y \C \ / 7 33K/ |52. 365450 oo X
9- \/ Py Eb.r0r 2y 156, 177232 200 o~ O
9 g B ; - .
T fjg possT/N\ | 7 |90 74379]91.74354 | 175 | mA \s
;§ﬂs~ @@{{// \ /0 ©2,340117 19).34117 150 Mt
- g;‘ 2 oo | 5.k = ge V _ Soscadidh o/ in Liles o
¢ _ fietene |90 3CS9) [§). 3¢50 Qoo n 1
- gi Comments: ChEodest X6 11139 g1 I Hoo M H
1. Ether-chloroform extraction of impinger water
2. lmpinger water residue
— 3. lapingers and back half of filter, acelonae wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filtor, acctone wash
— \() rl“(’r
7. Ciler blank
8. Chloroform blank
e 9. Water blank
{ 10. Acetonc blank

M»é,:/;

D-11
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MIDWEST RESEARCH INSTITUTE
PARTICULATE EMISSION TEST - DATA FORM P

/=2,

MRl Project Number 3555_—‘ cr/

Field Dates 5/¢ 5~ =757 75 2

Plant F s =c o

Sampling Location ,Z/2sA = A3 o0
Sampling Date gy /6 1972 )K

Project Chief 2 C?Tj:, e y B
/

Testing Engincer s-3 £ 7;/9,7%%
2 72 ZomAitlisc

- B/ g2t /2. Aol =

Engr. Technician 1 £ cartiors :))7 A
83 A2 BA LA G Ko/so
& 2 A //)79/0%,0-/7

Lab Technicion 1 /2 F//kyﬂ 7
2
3 :
Process Engincer 1 WEPK) ar /7 ’ 3
2 ‘
Other 1
2
Form Date Out| Name |DateIn | Checked
Pl - Stack Geometry
P2 - Traverse Points N
P3 =~ Preliminary Traverse Data (\\‘ N -
P4 - Preliminary Moisture Determination \l - -S N
P5 - Nomograph Settings (; \h:
P6 - Carrier Gas Sampling (Orsat) N \.\(
_P7__ = Carrier Cas Analysis (Orsat) \ \‘ {\;
| P8 - Sampling Train Specifications \n \R
P9 - Particulate Sampling ~
PI0 = Particulate Analysis

MR! - Form PO (3/72) D12




MIDWEST RESEARCH INSTITUTE

Run Number _Z;Z_

Date S5 — 2 " STACK GEOMETRY Recorded by ,éc__»\

SKETCH OF FLOW PROFILE AND CROSS-SECTION

" (llustrate port-point configuration, flow interferences
. platform dimensions)

BT 2

—

Y U e 3w

-~

i ¢

hY

- 7
/
forpr- 2

NOTE: If previously iflustrated - See Run No. /— 3

A o g o i de forwell 3% in.
B. Port length Ny in.
STACK DIAMETER: (A-B) Y3 i
STACK AREA: - 2

Sampling cross -section is:

No. of Duct Type of Flow
Diameters Obstruction
¢ .
‘S/ /'2- diameters downstream of éfu)_gc//;p
2. diameters upstream of 2 %/WZ

MRI - Form Pl (3/72) b-13



"MIDWEST RESEARCH INSTITUTE

Date
"y o /2
_ TRAVERSE POINTS -  Recorded by Z=< 2
Run Number ___ 7/~ 2~ A Checked by _& ﬂlle‘;l 5 772
PERCENT OF DIAMETER FROM INSIDE PORT TO POIN E’E £
. . y3” #7537 o g\: —
No. of Traverse Points on a Diameter ?j"a"{‘ Ex fE L] T2
o O Q. .—
31 o o = =
o RAINT I P&
| 2 4 6 | 8 |10 |12 |14 [l6 |18 |20 | 2224 0= K3
| {14.6] 6.7 | 4.4]3.3] 2.5 2.1 Lg|l.6 | L4 | L3 [ LI | LI 4
2 185.4| 25.0(14.7 |10.5] 8.2 6.7 5.7] 4.9| 4.4| 3.9 3.5| 3.2 /2
3 75.0(29.5{19.4|14.611.81 9.9| 8.5| 7.5] 6.716.0] 5.5 25 A
4 93.3170.5(32.3] 22.6117.7 | 14.6 |12.5 | 10.9] 9.7 | 8.7 7.9
5 85.3167.7134.2125.0120.1|16.9 |14.6 |12.9 [11.6 |10.5
6 95.6180.6]65.8135.5(26.9122.0/18.8 {16.5 {14.6 |13.2
/ 89.5|77.4164.5]36.6|28.3]23.6(20.418.0 | 16,1
8 96.7185.4165.0163.437.5]29.6125.0(21.8|19.4
9 91.8 182.3173.1162.5[38.2130.6{26.1123.0
10 97.5188.2179.9171.7 {61.8 |38.8|31.5|27.2
Il 93.3185.4(78.070.4|61.2 {39.3132.3
112 97.9190.1 183.1 |76.4{69.4(60.713%.8 '
13 94.3187.5181.2175.068.560.2
14 98.2191.5 185,4179.6173.91¢7.7
15 95.1 189.1 |83.5(78.2172.8
16 98.4192.5|87.1 {82.0(77.0
I7 95.6{90.3185.4 [80.6
I8 NOTE: 'lf 98.6|93.3188.483.9
previously _
19 determinad s 96.1 [91.3 186.8
20 see Run No. =2 98.7 |94.0 |89.5
2l 96.5 192.1
22 98.9194.5
23 96.8
24 98.9




Run No, /-2

Date S -IS-2Z

MIDWEST RESEARCH INSTITUTE

PRELIMINARY TRAVERSE DATA

Recorded by Py

Assisted by/ﬂw’

- — .

Device

O Console (0-6 in. H2O)
Reading A High Sensitivity (0-0.25)
0 Other

B Potentiometer

O Other

Port- Clock |Velocity Head! Stk. Temp Port- | Clock Velocif)(‘Heaq” Sifl: Temp
Point | Time AP (in. HYO)|  (°F) Point | Time A P (in. HpOj} (°F)
/- / 3-/
2 /725 | .05 /20 Z2 172/ O Z /2.5
3 3
7 11726 | oys |,25 Ylgzzz | .06/ /z25
5 s
6 V72630 |, 055 (25 1722237 . 0b% /25
7 Z
g 722 05y /75 Y1723 s WA AN
2- / . o=/
Z 4717 052 /20 2
3 =
o 4z | .09 |rszs ad
S / S
¢lg | .eys lrzs |l &
7 7
¥l1212z0 | .o46 | /25 4
Z ,
Approx . Average I Anprox. Averaqe
Velocity Temperature Pressure
! . > LPilet
Sensor  DF"S": No.,é&éé% B Thermocouple K"S": No. fZske
Sequence: Impuct Sequence: Impact
Static 0 Other Stafic
1 Conventional: No O Conventional: No.

0O Console (0-6 in. H2C_)-§_—

{1 Other

Stack Pressure + (

(in. H2O)

R High Sensitivity (0-0.25)

)
- ("23;\-)

MRI Form P3 (3/72) 4 q

D-15




I A

N ——y, - I‘t
165 23 15
- MIDWEST RESEARCH INSTITUTE T 7'}/:
Run No. /7~ 2— Recorded by,é,('@ “
_ Date & =75 .—7 2 PRELIMINARY TRAVERSE DATA  Assisted by A Lot oA
Port- | Clock IVelocity Head| Stk. Temp |l Port~ | Clock [Velocity Head] Stk. Temp
Point | Time AP (in. HOO)  (°F) Point | Time A P (in. HyOj (°F)
- /= /e —— e 31 1509 | 205 (30
i 031 Al e gosto)l /20 2
o Tliso) | ol fos) | 120 Y| 1512| 220 | r=zg”
_ \{ S S
o Elysoy | 125(#7 1720 e| /513 | .220 /28
7 ? 5
7/\\ | Plrsos | i7 Lozs)| 20 Plysys | 200 |13
- v |2=/ 4~/ 1s1q | 145 (23S
2. 2
> >
7 YV (520 | ,i70 137
. ST A
% & Gl s52f 1,175 [ Z3
W—2 ? -
\ 7 g 5x% NE WES]
%
Qg
PRyt
Approx. Average Approx. Average 2
Velocxty Temperature Pressure v
/ ol ‘
Sensor nSt: No. A }Zf\Thermocoup!e Mose: No. *’_);f,_/a(
Sequencc Impact Sequence: lmpact .
Static 0O Other Static
. 01 Conventional: No 0O Converdional: No.,
- 0O Console (0-6 in. HO) 01 Console (0-6 in. H,0)
Reading Y&High Sensitivity (0-0.25) P Potentiometer P§ High Sensitivity (0- 0 25)
Device 0O Other 0O Oiher 0 Other
' Stack Pressure + ( )

MRI Form P3 (3/72)

(in. HZ_O)“.EC.?ZBLJ

OZ



| MIDWEST RESEARCH INSTITUTE
/— 2

Run Number _ Recorded by /=2 ¢ __
Date sy NOMOGRAPH SETTINGS Checked by Z= &5 |
= AR
NOTE: Some as Run No. ¢
Ta =  Ambient Temperature = £5 OF@:—?//G’?Z/'
Pb -  Barometric Pressure = =2PFY 2703 inc Hg
AH@ - ReferenceAH = Y4 in. Ho0
N )
Tm - Avg. Meter Temperature, (Ta + 20 'F) = 25 oF
"~ %H90 =~ Moisture Content = v Al % by Vol.
P, - Static (Gauge) Pressure in Stack = -_,23 in.H70
A , 073
/_é_'f__zi__ x0.073 = ,0/679 in.Hg
Ps - Absolute Pressur%ﬁk, Pb + Po 28,73 = in. Hg
Pm - Mecter Pressure ((# Pb) = in. Hg
Ps/Pm - = /
C - Correction Factor = /é /03
| /25
Ts = Stack Temperature = = axo, °F
AP - Average Stack Velocity Head 053 = plz35 N in. Hg
<2sa N
A P max~-  Maximum Stack Velocity Head = L 2F 1062 in, Hg
. (42 .
D - Probe Tip Diameter = 375 in.
Ts
APpef

17

MRl - Form P5 (3/72)



MIDWEST RESEARCH INSTITUTE

Run Number /— 2 CARRIER _GAS Recorded by
Barometric Pressure in. Hg Ambient Temperature ofF
Stack (Gauge) Pressure in. Hg Stack Temperature °F

S e Aorn 7=

A, Grab Sample (Evacuated Bulb)

Sampling Train Description: : .
Bulb Material and Volume _ 'ml
Probe Material and Length in.
Prefilter Material

Sampling Localion:
Port
_Point or Distance from Inside of Port

Comments:

Initial Bulb Vacuum Measurenent

Bulb No. |Vacuum (in. Hg) Time (min) . Clock Time

B. Integrated Sumple (Tedlar Bag ~ MRI Train)

Sampling Unit Number

Sampling Location:
Port

Point or Distance from Inside of Port

Clock Valve Flowmeter Box Vacuum

Time Sefting Reading (in. HyO)

Start

Stop

MR = Form P6 (3/72)
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Rur Number
Arolysis Date

/— A

MIDWEST RESEARCH INSTITUTE
CARRIER_GAS

S — 2 5 —7 Z_ANALYSIS (ORSAT)

Recorded by

b

Analysis Location:

Clock Time: From: To:
Orsat Unit Number:
i
Samplc CcO2 02 cO
| identification | Reading| | Reading 2 (2-1) Reading 3 (3-1)
ji
i - Avg = ///// Avg = //// Avg =
i = =
. _lAvg= —1I" ————".
| — = - T == = z
| IR e — I
!
= =
YT
Comments: . ' ‘
MRl = Form P7  (3/72)
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MIDWEST RESEARCH INSTITUTE

Run Number /-— 2 SAMPLING TRAIN -
Date s—Hog—) 2 SPECIFICATIONS Recorded by /Ze
77
{ O
Unit No, | PROBE
¥ —2< Lining Initial Pitot Tube
.%——3——‘ Length= - Material Tip Diameter Coefficient Sequence
.__29__ ft. DS, Steel 0O |/8"'U | /4" P85 O Impact
%R)Lrex .N/S" al/2" ) D Static
Changed
OTHER . _f—_z,c{m-g—éy/ 25 s u}e,oz
Filter SAMPLING CASE .

ﬁ] Holder Type

i Impinger Content
N.AC 2-1/2" Number Normal Use
Material | Amount | Material | Amount
0 Gl 3-1/2 | DOW | 100ml | o oo
n___ 2 DPW | loom! | /oo /60
Filter No.* 3 DRY - Loy Jry
1095 4 Adsorbent*| ~200 gm = 200 )
—_— Container weight = gm
Container + Adsorbent Weight = 562, ¥  gm

* m.u,ico Gel 01 Drierite O

UMBILICAL CORD

J0-7 Length= & A f{t (Console) Connector No.
Length = ft (Sample Box) '

CONTROL CONSOLE

S Manometer Typc ' Leak Chéék
D Cons;o!c (0-6 in.H0) At a vacuum of 15 in,Hg.
K High Seasitivity (0-.25 in.H;0) O CFM
n Other (£0.02 is acceptable)

By & ‘ Clock Time _Zé/é/_“

MRI - Form P8 (3/72)
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MIDWEST RESEARCH INSTITUTE
Run Number /— 2_ PARTICULATE
Date W ";——:: SAMPLING Recorded by 05 (.
AP Meter Meter Tr. Vac +
Samp. Meter Velocity | aH  |TempIn | Temp Oufl Stack |(in. Hg ¢ 5
Port |Time | Clock Volume Head Orifice | Left Right Temp Box | EZ
Point | (Min) | Time (DCF) [ (in. H20)| (in. HoOY (°F) (°F) (°F) emp (°F)| ©
-1 4 |egos —’,{g—‘j’& &5 760 | ¥ yo |jz5" J"-D’/
2| gz lavys :o]f’//??y g9 | 20 lizs |95/ 775
3| loayylozey | Fis [0 T oy |37 |wn s/ |2
Y4 2955 | ows |zzs £ 153 liss %27 @]
s| V76d 3220 [ falrsfd §7 | 8% lisn 15545
2 2412 [ .03/5;35’ .570%()‘ 76 2S5 l/ss 1F ‘/
7] loces (3091 | wor |or lgg |56 |92 ¥
b4 07 |38 2 | 047 |88 |JoZ |87 | /50 72”
2~/ oLy %,b—;-?}:z_" 0y 7 Le5s 78 £7 li25 577/
2 (0:2% |92.17 o5 hrarglh /63 | o | 125 |92
? 03T |75 29 W%’f 717/./{? (ob |9/ l120 357 |
A lei30 ly79s 7/ s |93 lyz¢ 327
ST ko:de |49 <7 .ayz/ v/ /o |\3Y (3] 75"
6 0:4y Is1.25 lesd/ e/ |\po |25 sz |907s5
2 [0:4y 5% /3 .o'o%ca s /(0 | 7S 130 27,
3 /052 | 7 a?/ y;/ /70 ?é /z2 %5/ )
N Y5y Pl or laulosios | 9C 198 7.7
2 (- 02 (45— s/ s/ 02 9w lrzo |v0 |¢
3 W12 o529 o,%/ v/ soy | 9¢ lray |27
7 /16 o a2 26’/261 bl 112/ 77 |720 1y
51 |20 sz |al/ys lyrlizo |97 /88 |4/~
6 2y b9 .9t |45 ‘nr/g/ Arzo | sef lyas 1927
7 yso (7% st |les/ b/ l1ze |ies |p27 |32
S5\ sy 9l oy Bisfulizg oz 120 e
Comments: "6 of e Ol (S 230 )
0 0F for (y500i0) %ML [tles | 7. ! -
2. /)/JJG'P U;P (/l:?h 22 g 8.
3/K'Afxdmw L [50°S5. b 12 a0 | 9.
4. (\Jj /4{“ @W{J /ZZIG'QAW 10.
5. Lol d qsna Sor 1705 k. o gu|-

MRI-Form P9

(3/72)



MIDWEST RESEARCH INSTITUTE

Run Number — 2 PARTICULATE ‘
Date ;’_T—&L:%_\ Pt SAMPLING Recorded by £%(7,
y4#3
AP Meter Meter Tr. Vac =
h Samp. Meter Velocity | A H Temp In Temp Outf Stack (in. Hg £ o
Port | Time Clock Volume Head Orifice | Left Right Temp Box 3 Z
Point | (Min)| Time (DCF) | (in. H20)| (in. H20) (°F) (°F) (°F) emp (°F)| O
7|y Vo B7Geus |23l |25 [ 109 s 6.l
2 [(4Y 3¢90 Y7 rtfzol 1z | g0 15y 257
2| lnay Yeos Lisf  psi lias |0 iz 1722
1| sz Losial lasfedlastuo (120 | o5 e *1227 L4
] (St Y23 -7-/ 5’;?/ [BO /06 | /S ‘Y‘”)/
& 1200 |t 07 |28 o lizy |07 l/50 8.7
? (204 |y 28 '/5/’/23 531%1&0 (30 | s07 1921727
4 /20¥ 122,45 |j9 iiy) 172 | o7 129 7257
. ' / / f /
<
Comments: 6.
V- Gouhthis b fain” 7,
2. 8.
3. 9.
4 10.
5. n,

MRI-Form P9 (3/72)
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MIDWEST RESEARCH INSTITUTE

/-2 PARTICULATE
CLEAN-UP AND ANALYSIS

Run Number
Analysis Dates

2y 3rr in Lleid

Recorded by

Impinger Séquence ] 2 3 4 5, 4
Impinger Type* /77 o) 77 Yl [ (
Final Volume** 5555 \ \
Initial Volume ** ro 0 r Lry S Ftlgen ) [
Difference /32 /7% S 47/ { \
* S = Greenburg-Smith standard, M = modified, O = Other (
** Indicate value and units (ml or gm)
-~ /P
&2 Sample | Filter Final Weight | Tare Weight | Sample Performed
No. No. Code (gm) (gm) Volume (ml) By
oeo o3| OLO2 A/ 0. 71279 |89.70)18 | cxomew
oo | \ /| 2 | Jo 96237 |go.4113¢| 33¢ o 1
sostoeo? |V 3 vd. 39986 |9 4. 3898 g4 M |4
— | /\| ¥
alocool/ N 57 ¢ 7orwms | cc.agae| 39¢ MmH A
502&9@)/ r0968 | 6 , X207/ 6 20247 N MH
e
al 6 Pl A
Z/ o ///' 4\\\ - )
2 2. 3057l _|82.3¢5v0 | 200 2 \0
\/ f 5’(0./1/ }'S/ fb-/// 2 200 ,2(7\
5t orssT I\ 7 SL7437m | Q1. 74359 (757 M
- 7 -
FIS| 0654/ L/ /0 91, S'L///-fé 9)Y. 341§ 150 Mt
ol Obo>S | = ,2042 <o / _ isc 2ro Tn i o
Comments: Codes:
1. Ether-chloroform extraction of impinger wator
2. lImpingor water residue
J. lmpingers and back hall of filter, acetone wash
4, Dry probe and cyclone catch (generally no data)
5. Probo, cyclono, flask and front half oF filtor, acotono WUah
(J‘ rllh"'l‘
7. Cther blank
8. Chloroform blank
9. Water blank
10. Acetone blank

D-23




MIDWEST RESEARCH INST.ITUTE

PARTICULATE EMISSION TEST - DATAFORMP

RUN /—3>

MRI Project Number 3 3% 5 — .7/

Field Dates 5’//3_, /2722

Plant DSl 2.8

Sampling Location Z/>5 A4 /= Aatoo s«
Sampling Date 545/7L

FIELD CREW

Project Chief

/ZC—%3>9¢4
4

Tes’rmg Engincer @2~ ;2 Cmni//nq

o/ 6——1'\4:}:::- 2 dte/l -

Engr. Technician 0&3-1%——37477‘742: Kelso

O/ F C2 Vrrmi At

824 oseney
/

Leb Technicion 1 /2 Flepp i
2
3
Process Engineer |\ B £/ . 4 a0 EPP mo/lj
2 77 7
Other 1
2 .
Form Date Out{ Name |Doteln | Checked
Pl - Stack Geometry
P2 - Traverse Pcints ,
P3 - Preliminary Traverse Data f\{ -\, pl
P4 - Preliminory Moisture Determination W \"};\'
P5 - Nomog_r_r.‘:'ph Settings l | \7?}
P6 - Carrier Gas Sampling (Orsat) Q N \'I N
_P7 = Cariici Gos Analysis (Orsat) 1 \\ \\ A
_P8 -~ Sarapling Train Specifications \\(3 ‘\\%:\“—“
P? Particulate Sampling
PI0O - Porticulate Analysis o B B ]

MRI - Form PO (3/72)




MIDWEST RESEARCH INSTITUTE

Run Number /’-3

Datec S5 STACK GEOMETRY

Recorded by ot

SKETCH OF FLOW PROFILE AND CROSS-SECTION

(I1ustrate port-point configuration, flow interferences,

. platform dng’m:;r?,snons) STvex S

1 W

) -
-6
nl - A .
AT 2 6’2
SL)./ /):5" [
Q
\-»—3 o,
2%
,_;'LZL m
1074 3072 | é
,<—-——>,T/
fodr 1 a3 7

N
g
R

NOTE: If previously illustrated - Sec Run |

A. Distance from inside far wall
to outside of port

B, Port length
STACK DIAMETER: e5+"**"(A-8)
STACK AREA:

Sampling cross -section is:

No. of Duct

Diameters

’
+) /"),— diameters downstream of

2 diameters upsiream of

Z
@]

f X
J ,\572“‘49{41

¥3 77’ . in.
%/ in,

Type of Flow
Obstruction

Arer c_j, ’.'77
21 B renFm

MRl - Form PI (3/72) D-25




Run Number __Z_:é___

MIDWEST RESEARCH INSTITUTE

TRAVERSE POINTS -

Recorded by

Date

Zer— s/

Checked by G £iley 5 -12-
PERCENT OF DIAMETER FROM INSIDE PORT TO POINT e e 3
' iame 53" sgo »nt R L
No. of Traverse Points on a Diameter N Ee W gL
N ¢p0 e B
3 (o]
=3 | I T (N O T T T T O OO N = co| 3
o La e 8
Sl 24 |6 |8 |10 |12 |14 [H6 I8 |20 | 22|24 0= K3
| [14.6] 6.7 [ 4.4]3.3] 2.5] 20| lg| 1.6 | L4 | 1310 | LIl {5,9 4./7 YA
2 |85.4] 25.0{14.7 [10.5| 8.2] 6.7| 5.7| 4.9| 4.4{ 3.9|3.5| 3.2};55¢| « |5%
3 75.0129.519.4|14.6 [11.8 | 9.91 8.5] 7.5] 6.7 | 6.0 5.5 h5i9#| » |25%
4 93.3170.5]32.3] 22.6117.7 |14.6112.5 [10.9] 9.7 | 8.7| 7.9 3u>Y » |24
5 85.3|67.7(34.2]25.0120.1116.9 | 14.6 [12.9 |11.6 |10.5 |s2.4] 1 |76%
6 95.6|80.6]65.8|35.5]26.9]22.0/18.8 [16.5 |14.6 | 13.2 |52 7 |57%
7 89.5|77.4|64.5(36.6]28.3]23.6]20.4 118.0 | 16.1 leovd " l62%
8 96.7185.4165.0163.4137.5129.6]25.0121.8|19.4 |28 7 | 7B
9 91.8 [82.3|73.1162.5/38.2{30.626.1123.0
10 97.588.2179.9171.7 |61.8 [38.8(31.5 | 27.2
1 93.3185.4|78.0170.4]61.2 [39.3]32.3
12 97.9190.1 |83.176.4{69.460.7|39.8
I3 94.3(87.5|81.2175.0168.5]60.2
14 A 98.2191.5 185.4179.6173.9167.7
5 95.1 [89.1183.5|78.2(72.8
16 98.4 (92.5(87.1 [82.0[77.0
17 95.6190.3 185.4 80.6
I8 NOTE: llf 98.6193.3 [88.4 83.9
previously .
19 determined 96.1 191.3186.8
g0|  [ee Run No. 198.7]94.0 |89.5
21 96.5 |92.1
2 98.9 |94.5
23 9,8
24 98,9 )

MRI - Foin P2 (3/72)



MIDWEST RESEARCH INSTITUTE
Ron No. /-3 Recorded by /-~
Date | e PRELIMINARY TRAVERSE DATA  Assisted by /o 77
Port- | Clock |Velocity Head! Stk. Temp |[Port- | Clock [Velocity Head] Stk. Temp
Point Time AP (in. HYO)  (°F) Point | Time A P (in. HpO) (°F)
/- / 3~/
2 |7bity LLy / R/ 2| bl 9vY¢8 1 30
) : 2
7/ L ok ., 293 [R5 7 /é?!/L/ . 350 iSO
s~ s |
6| 710107 L 099 Y4 ¢l 1Luys| o8y | 30 <F Sy
2 2
I /Legl O 73 |2 | 16l 067 /25
2/ 4=/
2 2| b2l QY2 WARRZ4
2 2
74 I lbogl oyp| /28
5 5]
A ¢l _sGad oY/ /S
5 2
z F1 /6125 . (OS¢ /S
| Approx. Average ' !Approx. Avcrage
Velocity Temperature Pressure
Sensor ?L"S" f/_ébj,' ) N\Thcrmocouple 0ovs": No. _Z,{é
Sequencc Impccf Sequence: lmpact -
Static 01 Other Static
__ I Conventional: No L 0O Conventional: No.
T T T MdConsole (0-6 in. HpO) ' O Console (0-6 in. H,O)
Reading D{High Sensitivity (0-0.25)  Ki Polentiometer Pigh Sensitivity (O- O 25)
Device [ Other [} Other {1 Other _
' Stack Pressure + (i -_).
!Q_._UzQL_J__ciw__

MRI form P3 (3/72)
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Run Number /- 3

MIDWEST RESEARCH INSTITUTE

Recorded by =
Va3

Date S 7= 72 NOMOGRAPH SETTINGS Checked by
]G
NOTE: Same as Run No.
Ta - Ambicnt Temperature = & D °F
. . 06’0/0 L~V

Pb -  Barometric Pressure = & 7.083in. Hg 3 -~

AH® - ReferencelH = / ;,‘/(f in. H90
. M
Tm =~  Avg. Meter Temperature, (Ta+ 20 F) = ff—/ oF
" %H20 - Moisture Content = ‘(7/ % by Vol.
P, - Static (Gauge) Pressure in Stack = — ';:2-.(‘55-'7-;—\ in.H70
x 0,073 =,,,77:/ .00 37 in.Hg
. . 1 .

Ps - Absolute Pressure in Stack, Pb + Po C= RS.9Y 7’ Hg

Pm -  Meter Pressure ( & Pb) = 9. ¢ . in. Hg
Ps/Pm - = /. D

C - Correction Factor= [/, n2

Ts - Stack Temperature = [ D5 °F
AP - Average Stack Velocity Head = neo ind Hg
b P max-  Maximum Stack Velocity Head = .0%9 in.Hg

D - Probe Tip Diameter = ,37s in.

Ts

[\Prcf

MRI -~ Form P5 (3/72)
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MIDWEST RESEARCH INSTITUTE

Run Number /-3 CARRIER_GAS Recorded by A F
Datc Ry SAMPLING (ORSAT) Assisted by —
/L'IL
§ FHAL- A §:0WR N
Barometric Pressure ‘ﬁ-% Qﬁin. Hg Ambient Temperature é )’, of

Stack (Gaugc) Pressure in. Hg Stack Temperaiure 7 15 °F

A. Grab Sample (Evacuated Bulb)

Sampling Train Description: '
Bulb Material and Volume ‘ml
Probe Material and Length in.
Prefilter Material

Sampling Location:
Port
Poinf or Disiance from Inside of Port

Comments:

Initial Bulb \acuum Measurermant

Bulb No. |Vacuum (in. Hg) Time (min) Clock Time

B. Integrated Sample (Tedlar Bag = MRI Truin)

Sampling Unit Number yo0 pu07d09

Sampling Location: .
Port s /).or‘f— /a‘,z\L"—Q) ‘A‘—v ) D =boprx MQ-“"L\”’-

NE 27— commole Ive_vsb}
Point or Distance from Inside of Port — A’

commmenss: 2 ALEE gempl

“lv/o v e ¥

Clock Valve Flovaneter Box Vacuum
- Time Sefting Reading (in. Hp0)
Siart I s w0 Ve | o
77/
) ) cirts vz lwt j.]_g@,[ n=2ll _
Siop /OO o /.5

N 2tAHE 55 ¢ 20 fB wbe)

MRl - Form P6 (3/7?) ) D-29




Run Number
Analysis Date 57— /¢, - 22,

MIDWEST RESEARCH INSTITUTE
CARRIER GAS

/=2

ANALYSIS (ORSAT)

Recorded by R =

Analysis Location:  gomzeo — 7ot 1= d
' /7> — 22 DO
Clock Time: From: _Q.5r5 To: :
Orsc‘xl' Unit Number: O - N
Sample CO2 02 CO
[dentification Reading | Reading 2 (2-1) Reuding 3 (3-1)
Row /-3 /A | 2o /2.0 | 20.% Ly
6)/2.)‘71—«[0/‘172‘(’ . é .
drghor F—p /o b >0 /2.0 X4 2.4
525,0(9"‘1- '/( é ‘)—D,é, /?’IO ‘:l/,f/ 3\17
‘ o s
Avg =/ 2/ ¢ é////// Avg =9, D ///7/ Avg::Z,%
== 2
AVg = /‘///: /\Vg’ = '/////2 “A_‘\/g =
Avg = i% Avg =
e e
Comments:
MRI = Form P7 (3/72) B
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MIDWEST RESEARCH INSTITUTE

Run Number /- 73 SAMPLING TRAIN :
Date  5—15-72 SPECIFICATIONS Recorded by /£ 7~
Unit No. PROBE
Lining Initial Pitot Tube
Y -/ Length= Material Tip Diameter Coefficient Sequence
_._Z_.. ft. n S, Steel 0O |/8"' al/4" m5 0 lmpact
PPyrex IS(3/8“ al/2" a D Static

Changed

T ER ¢y<./m 57/1,-55 UA.Q,J
SAMPLING CASE

Filter
7 Holder Type

Impinger Content

%LRAC 2.1/2" Number Nornal Use
Material | Amount | Material | Amount
O Gl 3-1/2" | DOW | 100wl | who | oo
o 2 DOW | 100ml | /a2 | soo
Filter Nos | 3 DRY - dry | Ly
1227 4 Adsorbent*| ~200 gm - ~ :lzoo

Container weight = gm

Container + Adsorbent Weight = 37277, 4  gm

—
———

* Wf)\&i[ica Gel O Dricrite 0

UMBILICAL CORD

{@ /17/ Length= §© ft (Console) Connector No. 70
Length = ft (Sample Box)

CONTROIL. CONSOLE

7 Manometer Type : Leak Check
o Consolc (0-6 in.H,0) At a vacuum of 15 in.Hg.
¥ High Sensitivity (0-.25 in.HZO) OO CFM

n Other (£0.02 is acceptable)

By k. Clock Time | 710 |

MRl ~ Foimn P8 (3/72) D-31
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MIDWEST RESEARCH INSTITUTE
e S ;"z_ i wentety L
ap Meter Meter Tr. Vac -
Samp.| Meter Velocity [ 4H | Tempin | Temp Ouff Stack [{In. Hg S 5
Port |Time | Clock Volume | Head Orifice | Left Right Temp Box | EZ
Point [ (Min)| Time (DCF) (in.ilz(i) (in. HoO) (°F) (°F) (°F) emp (°F)] O
=t |4 | iost LR A e BT | 72 | 74 | 1a7 53/
% ~9e03 | 70320 1A5 | 9.93d & 77 %35/ i
3 oy | 716093 L5 | 9.0 2O 77 122 312/ A5
7 jooe| 7/F9.64 120 | 2.304] ¥ 2 79 |25 525/ 3
5] ,/'>;o}f;vg- 732.4714 ,050 (), S0 ¢ §0 (Y3 e,}/ ol
¢ 000 7ab-as| 40 |5 700 T2 | ) | sya | #8Ct
7 [0l 737354 , j13 | 2.300| JOO | FI | 14y w/
f SO/ L 3239 LD IS [ 35O /(O 3 v £ /Y2 7,c/
2/  lrexs | g ors| rbe 99| sl | agley” s
2| 1,032 w2458 05a] 1000 G5 | 52| 27 |67
3 |0zl |wrgzir oval 1790 so2| 39| 30 |63
< [OH O | TN .09%| /. 500, ,QF 77 | /37 70/
ST Vewd | 796sd .ois| /550 spel70 | 193 [7074s
A oids | 7uqub evsljssol o A9 | a5 2o
7 /o152 75270, /20| 3.300 /07 G2 /42 3"'}’/
7 /0561 7ssenl rev | g 90l s 0l 92 | 1307297
3-/ 1o ’73)“%‘7“}'§€'L 570) 1.3706] G4 20 /D9 S‘.Z/
2 /09 | 760.e88 .35 (900 s7 | 7o 79/ A/:y/
g P13 ] .0 L ev3| szl yo2| 9/ 12 4.3
4 (117 | 76Y0sd  sy3] szl so2d 72| 130|457
ST sz | 765988 039 . csol s 0% 721 /32 %9/7@
6 /)25 | gezen il gyol 102 92| y3al%y”
7 J RG] 769990 cY3l  wmel|l szl 92 /135 9/%
A Ayazl —zad 093 sysl se7| g4 | rvolie”
Comments: 6. )
1. 5 Z:;; ,(’@ ‘i‘}.“s" QL"E/F ’g'gf?”‘d«« Prctef
____d3L2Am¢ﬁ_lm&£ZZﬁxf4gu&Qf414Quaa 8.
3. MA./L Ll,m./ 5‘ ?
4. SG_’H»J) /007 g 10.
5. M 113" [/c-()uv-d OQeuﬁ[’ 0(’ ng 1.

HE ore S pf,‘( Y 1ty

MRI-Form P9 (3/72)
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MIDWEST RESEARCH INSTITUTE

g:r:eNumblf’r/é;-’?l- W Recorded by P:-7/
AP Meter Meter s
Samp. _ Meter Velocity | aH Temp In Temp Oufl Stack g o
Port |Time [ Clock Volume | Head Orifice | Left Right Temp EZ
Point | (Min)| Time (DCF) | (in. H20) | (in. H20) (°F) (°F) (°F) o
gor| 4| 1y A o9 ssgl 9L | Y | adalz X
2 )50 | 7755  o=g| 573 9% | 9y | 152337 ||
3 syl 77700 L033] b¥s| se0| Y | /5240”7
7 [ S¥| 775,010 . 035 | . 6F5| /oY | G50 | 183 ﬂ/
51 /03| 78/.000 034 | .tio| 05| 95 [ & 2 iQ/
& (200 783.050| 037 | 30| yp 5| 96 | 143 5&}/79
7 1A /0 | 789933 2 O3% | 770 JO0¥| 94 190 |43
7 (2 | 707058 CY3| 835| s09] F7 L3 %] %?//
d
d
)
)
e
e
e
e
e
e
P
i
e
e
e
Comments: 6
. CQ:%;;J_;LMTAAA—?AE{»A ,é‘_j_ 140°r | 7.
2. 8
3. 9
4, 10,
5. .
MRI-Form P9 (3/72) D-33
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v’) \ ‘ /(-'\\‘ ’\ ) l":’ ra
he B [ -
L}}/\J ‘j On/\ '\ ',l,.'"T 7 )/(i(:T‘//r,Zf

-3 MIDWEST RESEARCH INSTITUTE
Run Number —9'—1[_' PARTICULATE ﬂbf-}IZF in fae )d
Analysis Dates CLEAN-UP AND ANALYSIS Recorded by
Impinger Sequence 1 2 3 4 5 6
Impinger Type* m 3 m w)
Final Volume** ,@‘9?/
Initial Volume ** 100 ) 0O oy 5?2.Y
Difference S35 SO == 5973
/2.0 % =
* S = Greenburg~Smith standard, M = modified, O = Other
** Indicate value and units (m! or gm)
-f—__fl Sample | Filter Final Weight | Tare Weight | Sample Performed
No. No. Code (gm) (gm) Volume (ml) By
>sysTooryN /I 7/ $1.)50¢6 |9 rtdoo] - AR
1 loe/5 T\ /| 20 |79 ¢arue |78 6¢c34| 370 o if
grPloere | X 3 1910962t |9/ pg9c0 |- 93 ot
= | /\ ed , ' j/\X
¢33 Ob/l/ { ?)8‘{{765- 5)3.8'3/4‘( AN TA MH
P22 o Blresv| 6 ,20012 | .1a403 / N
X 2 < )
N\ 2 N \o
/ 7 ,52.}&3;3/’// YA.56 5 0 joWaye) S2CHh~
\/ y Fb. 1023 Pl tre 32 Qoo e
75t oess| /\ 7 191 74379 | P75 (75, A
P3{oesy |/ /O |8)3un7 | > 3407 | 150 St
5’/:? Qbl7/ 2, Ve cef . vewddid i Ll /Ll
Comments: ~ Codes:
52,,7/9/9 —comromecs 1. Ether-chloroform extraction of impinger wator
s 72X R 2, Impinger watar residue
3. dpingers and back half of filler, acefona wash
4. Dry probe and cyclone catch (gonorally no data)
5. Probo, cyclono, flusk and front half of filter, acolone wash
6. Filter
7. CEther blank
8. Chloroform blank
9. Water blank
10. Acetone blank

D-34



MIDWEST RESEARCH IN STiTUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN 2 -/

MRI Project Number 3585~ </
Field Dates {f//\)—.— /5 77 2
Plant g5 2ce

Sampling Localion 559 cec /
Sompling Date ™= ¢ =9

- FIELD CREW
Project Chief T35 e oy |
d
Jo. S5Alt=

1
2 2 Co » /2 lrm g
3 5 '7';7—:447,0.&]&&/1

Testing Engineer

—

ECrrteri b

Engr. Technician

2 M o /on e ¢y
3 6 Ke/oo 7
Lab Technicion 1 2 I=/ 0
2 7
3
Process Engineer \ /2 =/, 0,0, »
2 i .
Other ]
2
Form Date Out| Name |Datein | Checked
Pl - Stack Geometry
P2 -~ Traverse Points
P3 - Preliminary Traveise Data N ,
.
P4 -~ Preliminary Moisture Determination ‘ '\f
P5 - Nomograph Seftings L \g‘
P6 - Carrier Gas Sarpling (Orsat) g \Q

4

i

P7__ - Carrier Gas Analysis (Orzal)

A

P8~ _Sampling Train Specifications
P9 = Particulate Sampling

PIO - Particulate Anu‘ysis

MRI - Form PO (3/72)
: D-35




MIDWEST RESEARCH [INSTITUTE
Run Number  TX — [

" NOMOGRAPH SETTINGS

Recorded by

~RCS

Date & ~/¢ -7 A Checked by EBevy—
NOTE: Same as Run No, &
Ta -  Ambicent Temperature = 70 O

]

Pb - Barometric Pressure

LG 00 at /520 in. Hg

7

AH® - ReferenceadH =

Tm -  Avg. Meter Temperature, (Ta + 20 OF)
© %H20 - Moisture Content =
P, - Static (Gauge) Pre'ssure in Stack
| T x 0,073

Ps - Absolute Pressu.re in Sfack; Pb + Po
Pm -  Meter Pressure ( & Pb)

PS/Pm - = | /’ 0

C - Correction Factor = ___.[,_L___

Ts = Stack Tempeiature
b P - Average Stack Velocity Head

& Pmax-  Maximum Stack Velocity Head

D - Probe Tip Diameter

il

i

I

1

I

1l

it

in, H90
22 oF
% by Vol.

— . 035  in.H0
—.,00a( in.Hg
RT.00 in. Hg

A7 .00 in. Hg

/9D . °F
. /00  in.Hg
,RE O in. Hg
33 m

Ts

OPpeof

MRl = Form P5 (3/72) D-36



MIDWEST RESEARCH [INSTITUTE
SAMPLING TRAIN

SPECIFICATIONS

Run Number 2 "/

Recorded by __{3_(_'_5___

Date S -/4 -7 2
Unit No, PROBE
. N X
- Lining Initial Pitot Tube
-3 Length-= Material Tip Diameter Coefficient Sequence
_.._Z_ ft. 0O S. Stec! O |/8." o l/4" &85 O Impact
ﬂPyrex »PI3/8" al/2" u} O Static
Changed
Filter SAMPLING CASE
1/ Holder Type
_ Impinger Content
KRAC 2-1/2" Number Normal Use
Material | Amount | Material | Amount
0 Gi3-1/ | DOW | 100wl | 42 o | joo
o____ 2 poW | 100wl | 4o 0 | so0
Filter No. 3 DRY - Ay oLy
/077 7 4 Adsorbent*| ~200 gm S20 0
—_— Container weight = gm
Container + Adsorbent Weight = § 6735  gm
* @éilica Cel O Drierite O
UMBILICAL CORD o
S50-( Length = ___5 0 ft (Console) Connector No.
Length = ft (Sample Box)
CONTROL CONSOLE
5 Manometer Typz Leak Check

VQConsol e (O

bLHigh Sensitivity (0-.25 in.H0)

n Other

-6 in.H,0)

At a vacuum of 15 in.Hg,
O
(£ 0.02 is acceptable) 5//4/79\

CFM

B)’_RLS____CIOC!( Time /5 30

MRI = Form P& {3/72)

D-37



W et

|

}
Czpi/ e —
T MIDWEST RESEARCH INSTITUTE -
Run Number 22— { PARTICULATE
Date 5 — /& ~ 72 SAMPLING Recorded by ZZ CS
a P Meter Meter Tr. Vac -
Samp. Meter Velocity | 4H  [TempIn | Temp Oufi Stack |(In. Hg ¢ 5
Port |Time | Clock | Volume | Head Orifice | Left Right Temp Box | EZ
Point (Mirl) Time (OCF) [ (in. H20)| (in. H20) (°F) (°F) (°F) emp (°F)| O
-1 pe s s s el o5 | Lo |3s |37 |/99 |39
2| 59 léosical o7 | Le0 | 7 83 (d 497
3 (603 |r0g5 Jeo7s| fose | 7 |2 8 1138 L
q oz lbogdslozg | (Sol L | PxE [13o 4y
s| s/t l6ege73l 070 | fido /27 |88 172! [y’
¢l 1 fers (402250075 [ fso [ty | 83 ISR (427
71 Verg 618 eoel,022 |46/ 1119 |27 |5 |04
2 1613 lerz9r6l.099-17.82 1123 | 70 |iso [5S7
5~/ 632/ |6A6.5%0, 073 /45| 113 | §R | [37 |47
2| lessleas i o0 l80]7/¢ | 92 /32 1537
2| /3 426324 ,085 | [.721/20 | 93 |13) 1537
¥ 1743 leag.ardp7al [ ds[11g | 94 | /3¢ 557
S| ez 1620005t 0757 150 121 | 99 1 /40 148
¢l /sy 1633354 050 | Loon [ 116 |-99 | 13719073
7| \/sssieze. 34l 059 Loy | 115 | 94 | 1271997
7 1657 1133.706] 067 | (.73 115 | 7o/ | /142 |45
-y 1703 (64075055 170 [0y | 73 | /04 [7a”
2| Uz lowznsd062 425 07 1 93 1702 1437
2 17/6 |0e/6. 008l 078 | (5| /1) | 92 | los |48
5 (720 |6Y9.(051.098 | [ Fs=| /14 73 /02 |52
s 72y 16520kl 0971492 1 118 | 93 /02 [s678/
Vi 17238 |L5Y44d. 088 [ /75 122 | 93 |10 lsy” |/
4 (226 6576001, H20|F. 50| /X0 | 73 |/ps /(5 | R
gV 79sbesr 893 32 [ Lro|tl7 |79 | 958007
Comments: IRY S =N
V' Shat Srn o C,/“&)J-:%’fffcci‘)l&i?:z 7.
2.5 0ut oo, B T /7 3% 8.
3. Shatdy. fo— b5 9.
4. i 10.
§. 11.
MRI-Form P9 (3/72) D-38
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MIDWEST RESEARCH INSTITUTE

pntuntr 21 AT Recorded by £CS
ap Meter Meter Tr. Vac =
Samp.| Meter Velocity | & H  [TempIn | Temp Ouff Stack [{In. Hg 2 s
Port |Time | Clock [ Volume | Head Orifice | Left Right Temp Box | £7Z
Point | (Min)| Time (DCF) (in. H2O) | (in. H20) (°F) (°F) (°F) emp (°F)| ©
[~ 9 1752 E4EE 17 (3.8 [y | o« [lds e/
2| sz lirsssol.230 (s |i23 | o /5o 2.7/
3 /&8ss 1677930 26| Soes 127 | 7/ | /53| 657
| ides lemssed 20 | 509 [ 130 | A5 |)5F |7es”
| ideq gz 20|29 | 527 | 130 | 96 )58 (97
(813 eeqiiol 370 6.3 | (37 | 77 1145|106 %0
7 (3071697295 2eo | 5.7 42 | 9% | /30 /0.2~
7 /32 |702.7/d 220| 4.3 | 27| toe | iy |ny”
: -~
?‘s
e
e
e
/ R
e
)
?
e
e
e
e
Comments: 6.
1. 7.
2. 8.
3. 9.
4 10
5. 11

MR!I-Form P9 (3/72) D-39




MIDWEST RESEARCH INSTITUTE er of
14 er — & — remz=!”
Run Number 2."‘ / "/b?e(;/\ ‘F’;’A TI%U[ATE bor 5172
Analysis Dates pn o b= VCLEAN-UP AND ANALYSIS Recorded by
Impinger Sequence 1 2 3 4 5 6
Impinger Type* ~”1 > 7 ”
Final Volume**
initial Volume ** 708D 700 oy S
Difference /153 77 s~ sT
* S = Greenburg-Smith standard, M = modified, O = Other
** Indicate value and units (ml or gm)
2y
Sample | Filter Final Weight | Tare Weight | Sample Performed
No. No. Code (gm) {gm) Volume (ml) By
oo Kyl ow2.0 / 9%, 58459 |39.57¢6¢6 M |4
722 o) 2 L), GRS |F4.55 A 3¢ 1 (3
F23lo622 73 $), 3045 O [$) . 30049 q3 M
—_ v V.
29| 0615 5 | 9¢. 9054 |9¢.951¢3| 330 ~if (N
f20| 06 19 /2 & 130 L 20335 A
A N\
6 !
2 P2V Ve 5/ V5B 635D 2o R ¥
? . ree 3 |56, ree 3 A =T
stdeessT 9\l 7H3TT| S 7 35T| (75 1o
F55T0 6 5% 10 Q) 340712417 (59 Ao
F2ll o™ S2A/e 2 gL/ e s 2 Je/c} n 74 el/o/
Comments: Codes:
1. Ether-chloroform extraction of impinger wator
2, lmpinger wator residue
3, hapingers and back hall of ey, acetona wash
4. Dry probe and cyclone catch (genorally no data)
5. Probe, cyclono, flusk and front half of filter, ucotono wash
6. Filter
7. Ciher blank
8. Chloroform blank
9. Water blank
10, Acctona blank

D-40




MIDWEST RESEARCH [INSTITUTE
PARTICULATE EMISSION TEST - DATA FORM P

N

MRI Project Number 35775 —<//

Field Dates s—/, &5~ g 75 5_

Plant s 92 D
Sampling Location =74 2 2.

Sampling Date  x~— /4, — D

_' FIELD CREW
Project Chief P CTDs5 e ¢ B

Testing Ehgineer \ 2 S22/
2 72 (,0 )?/é//)«)q

Engr. Technician 1 = o s bX2

2 M e lnrre o
3 & s /so0”
Lab Technician 1 /:/A,zé/ .
2
3
Process Engineer 1 J2 F) 00,0
2 77 »
Other 1
2 :
Form Date Qut{ Name |Dateln | Checked
Pl - Stack Geometry
P2 - Traverse Points Qf
P3 - Preliminary Traverse Data O\ A
\ %)
P4 - Preliminary Moisture Determination \ . ;\\
P5 - Nomograph Settings f\(]x \'\T
P& - Carrier Gas Sampling (Ousat) 'Q_ \:
p7 - Carricr Gas Analysis (Orsc_:_i;) | \Q
| P8 - Sampling Train Specifications b N
P9 - Particulate Sampling
PIO - Particulate Analysis

MRI - Form PO (3/72) Dol




Run Number

MIDWEST RESEARCH INSTITUTE

2 -2

" NOMOGRAPH SETTINGS

Recorded by_é./_ ) é
Checked by zz <57

T_ 4

Ps/Pm -

Ts -
AP -

D P max -

D -

Ta -
Pb -
AHO -
Tm -

%H0 -

Ps -

Pm -

NOTE:

Ambient Temperature

Barometric Pressure

Reference AH

Avg. Meter Temperature, (Ta + 20

Moisture Content

Same as Run No.

———— e

Static (Gauge) Pressure in Stack

Absolute Pressure in Stack, Pb + Po

Meter Pressure ( % Pb)

= /

Correction Factor = /,p. 57

Stack Temperature

Average Stack Velocity Head

Maximum Stack Velocity Head

Probe Tip Diameter

= $S O
Ve N
= 27. 00 in. Hg (/720
= 1.5 in. Hg0
. 7
F) = 05" of
= </ % by Vol.
V4
= in.H90
x 0.073 = in.Hg

= in. Hg
= in. Hg
- /57 of
= '0~5.:7 _in‘ }.ig
= .04 2. in. Hg
= L5 in.

Ts

APpef

MR! - Foun P5 (3/72)

D~42



MIDWEST RESEARCH INSTITUTE
SAMPLING TRAIN

Run Number o -2
Date THod 4. 1972 S[’ECIFICf\TIONS Recorded by [ng .
i A
Unit No., | PROBE
Lining Initial Pitot Tube
5/— 2 Length= _M_oferiol Tip Diameter Coecfficient Sequence
F _f. ns.Stcel 01/ 0l % .85 0 Impact
KPyrex X3/8" al/2" ] 0O Static
Changed
Filter SAMPLING CASE
/ Holder Type
\ Impinger Content
WC 2-1/2" Nuraber Normal _ Use
Material | Amount | Material | Amount
0o Gt 3-1/2" —
/ | DDW 100 ml wle /OC
s 2 DDW 100 m! .
Filter No.: 3 DRY - PRy ey
/Lo 4 Adsorbent* ~+200 grn
—_— Container weight = - gm
Container + Adsorbent Weight = Jgo  gm
* Kl Silica Gel [ Dricrite O
UMBILICAL CORD |
| 30=7 Length = _§-¢? ft (Ccrsole) Connector No,
Length = ft (Sample Box)

CONTROL CONSOLE

Leak Check

¥

Manometer Type

At a vacuum of 15 in.tlg,

0O~
(S 0.02 is acceptable)

® Conscle (0-6 in.HZO)

A High Scnsitivity (0-.25 in.HzO) CFM

0 Other

By—_ég_‘gf___(]ock Time @Zz_ﬂ"_’

MRi = Form P8 (3/72) D-43




f| J/C/L

- MIDWEST RESEARCH INSTITUTE

3”7;1—;—&%& SAMFLNG Recorded by /5
Puint AP Meter Meter Tr. Vac -
Samp.| P12 T0, | Meter Velocity | 4 H  [Tempin | Temp Outf Stack {{In. Hg s
Port |Time | Clock Volume Head Orifice | Left Right Temp Box | £§Z
Point | (Min)| Time (DCF) (in. H20) | (in. H20Y (°F) (°F) (°F) emp (°F)| ©
7/ 14 isss Lgf:"gLL" & /’c M| §y | gy |50 %/
2 55 2772 [Hes 75, | 8 v3 |2 |5/
3 yeos /3059 |.ovs/ "'?Y% Ty 194 l/z0 €/
o /07 U zze2 |2 ¥y lJoo |94 |1z 4"/
5 R R AR AR AR A A
¢ w5 liza59 Lt/ gsi/terl iz | £ |ice ¥ 2
71 g Yewsy WY Ve lue |88 |eo |27
| ez 597 lesdlushwrbz|nz |89 /50 6o
>/ re5/ W50 Loy W/ ys 19w [y3e Be
Z [ 357 |15/, 257 os// M{;/ [15” Tz (Y 373/
3| e39lisyeq ey hes g |9y |izs 557
v RE 54,99 0‘75’[;{{/6“%45‘ /70 g5~ 1Y) 52
s (67 1i59 w0 \ifo7 /,9;/’/'?;5 /z2/ | 9¢ |IY9 VP e
A [C5/ WGl Q¥ 37 E?’ /[ @7 Y/ > 7/
7 j659 1,68 Tews] Gl /3 127 195 [P7
14 59 [6L.3F ;;;j’é‘z,*f’?%u 0 76 43 '3~‘/
2- / [7¢8 lit.9.30 0357 o] (/00 73 36 3'3/
z 1712 20023 ol ton lee 193 lrvo 1327
3 [ 71 /72,3 |T97.017 [7edl5%5 1 /02 |72 (/¥4 <Z 3’.5’/
s\ liv20 1179 49 |5m = pd L9z lyzy |vo”
5 172Y Y7665 EEsl [aes) | /06 7 2. | /35 f/.a"/
& 1729 1i258 7/ Lol o]l 109 |22 /39 175
71 U732 80 (208 im0 |92 vz |37
£ J73 0L YSA Y LEE) 5] /ey | 92 |35 |3 /
Comments: 6.
Vo Tharyt L DO 7.
2, 8.
3. 9.
4. 10.
5, 11,
MRI-Form P9 (3/72) D-44




MIDWEST RESEARCH INSTITUTE

Run Number 2 =7 PARTICULATE
Date ’)J/lAW’Z/ SAMPLING Recorded by 7 ¢, |
AP Meter Meter «
Somp. Meter Velocity ]| A H Temp In | Temp Outl Stock g o
Port |Time | Clock | Volume | Head Orifice | Left Right Temp EZ
Point | (Min)| Time (DCF) (in. H20) | (in. H20Y (°F) (°F) (°F) S
/Y U759 ”27‘/‘;""772‘@ W9l 9% |Fp 122 2.,/
Z | 75.21194.9 L Lels]  [Z9] 7y g { 2/ 2.5/
3 1257 |18k 2l [BrTTor e 29| 90 /36 |29
v ol iw722tm 50 | | 90 iy |27
5 (fos” | 1y 142 |ma Basea¥ sez | GO gy |30 |1
¢ o 119019 [537  |mm |sed | 92 |1y3 357
21 Dz 192 ot o5t oz | 89 l1yn 40~
2 17 gyto o) er) /03 |9/ |/29 5—0?
e
e
e
e
e
e
e
e
o
e
e
e
e
e
i
Comments: é.
VAL sk I it d 389 7.
2, 8.
3. 9.
4. 10.
5. 1,
MRI-Form P9 (3/72) D45




M|DWEST RESEARCH INSTITUTE
Run Number 2 -2 ymf PARTICULATE
Analysis Dates mumd CLEAN-UP AND ANALYSIS  Recorded by
Impinger Sequence 1 2 3 4 5 6
Impinger Type* M S S M
Final Volume**
Initial Volume ** 0O 708 e, 3 &O
Difference '~/ /70 S’ S6.5
* S = Greenburg-Smith standard, M = modified, O = Other
** |ndicate value and units (ml or gm)
# | Sample | Filter Final Weight | Tare Weight | Sample Performed
No. No, Code {gm) (gm) Volume (ml) By
wt?% 6 2.6 / 79, 394390 | 7¢ . 34¢ ! M ]
F25| o2 9 2 Q). O34y . aﬁs_ﬂ 35 ¢ M 1
E}l? 0623 3 [79rqedre [Ty Ao 70 M IE A
7 T
. -
st oy § 7850 [78.5¢575] 287 | pm A
B weastiroo| G | 21257 | .2009 LR
A \U
YD 92.35¢.5%¢ | 2, 36 s3> Lo =~
79) Fb. 101 By (5 2743 2 AL > Z )
5
selecss Toeast P \st7u3z77 | 9 wseq|l 78 S (f
S55loes leesup) ) D QL3417 | 5134117 150 I (f
130156 2.7 ssNea el discezldd A {Lue,/c/v
Comments: ' Codes:
1. Ether-chloroform extraction of impinger water
2. Impinger water residue
3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
6. Filter
7. Ether blank
8. Chloroform blank
9. Water blank
10. Acetono blank

D-46




MIDWEST RESEARCH INST'ITUTE

PARTICULATE EMISSION TEST - DATA FORM P

N2 -5

MRI Project Number 2555 — <7/
Field Dates ,)’"//)"—. ' 9/ > 2
Plant A5 52 ¢ &>

Sampling Location ™ 55 & 3

Sampling Date S—/b6— 72
| FIELD CREW
Project Chief B e Tesseq -
/

Testing Engineer 1 77 </, //'2
2 2 Lo lliiro
= meyﬁéfﬁ")

w

Engr. Technician 1 Lo rtiir 5/272

2 A P78 [opeees
3 & /&,/i o’
Lab Technician 1 Jz- /://,ﬁ,:é?f"
2
3 ——
Process Engincer | 2 = //pz,‘/)
2 P
Other 1
2
Form Date Out! Name |[Dateln | Checked
Pl - Stock Geometry
P2 - Traverse Poinis Y
P3 - Preliminary Traverse Data L\l R S\ ‘
P4 - Preliminary Moisiure Determination Kl\
P5 - Nomograph Setiings l é\
P6 - Carrier GoiSom[‘i_lin‘g (Orsat) \g &j‘
P7 = Carrier Gus Analysis (Orsat) | \; T@
P8 - Sampling Train Spc:c:fﬁcaﬁons Yo \\‘
P9 _ - Particulate Sampling \
P10 - Pariiculate Analysis

MRI - Form PO (3/72)
D-47




MIDWEST RESEARCH INSTITUTE

Run Number 3 -3 _ Recorded by & —
Date S/ 07 2 NOMOGRAPH SETTINGS Checked by

NOTE: Same as Run No.

———— ———

Ta -  Ambient Temperature = ¥'g o!;
Pb -  Barometric Pressure = 29.00 IS:‘qci?r\fng
A HO- i keference AH = [, &Y in, H20
Tm =~ Avg. Meter Temperature, (Ta + 20 on = 0 oF
%H20 - Moisture Content = e % by Vol
P, - Static (Gauge) Pressure in Stack = in.H90
- - x 0,073 = in.Hg
Ps - Absolute Pressure in Stack, Pb + Po = _in, Hg
Pm -  Meter Pressure ( © Pb) = in, Hg
Ps/Pm - = | /' O

C - Correction Factor=__ /, 04

Ts - Stack Temperature - [ 257 °F
AP - Average Stack Velocity Head = . ;00 in, Hg
& Pmax-  Maximum Stack Velocity Head = 4/5/0 in. Hg

D - Probe Tip Diameter = , 375 in.
Ts
APyef

MRl - Foun P5 (3/72)
D-48




oy,

MIDWEST RESEARCH INSTITUTE AF 52myled

Run Number 2. —75 CARRIER GAS Recorded by 2 <7~
Date — SAMPLING (ORSAT) Assisted by ™
Barometric Pressure 29,006 in, Hg Ambient Temperature ¥ 5 oF
Stack (Gauge) Pressure in. Hg Stack Temperature [ 50 °F

A. Grab Sample (Evacuated Bulb)

Sampling Train Description: s
Bulb Material and Volume 50 s/ 2,,;/& ‘ml
Probc Material and Length 557 7 Zug509 in.
Prefilter Material S s o/

2
Sampling Location:
Port ‘5.’.'5&5 }4,9/«72‘ —steele 3 ‘
Poinf or Distance from Inside of Port ~ 2 s5s

Commonfs e»zcoa).gd S aen a/ 7Z7>oz,e-) - Wu,.., yau/}oa/ wl%
,oum‘p twr~ 20 .

Initial Bulb Vacuum Measurerrent

Bulb No. |Vacuum (in. Hg) Time (min) ' Clock Time

B. Integrated Sample (Tedlar Bag = MRl Train)

Sampling Unit Number

Sampling Location:
Port

Point or Distance from Inside of Port

Clock Valve Flowmeter Box Vacuum
Tirne Setting Reading (in. HyO)

Start

meop

MRI - Form P6 (3/72) ‘ D-49
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MIDWEST RESEARCH INSTITUTE -
Run Number 2-5 CARRIER GAS L2E an2/ys,s
Analysis Dale 57-/b6 -7 2o ANALYSIS (ORSAT) Recorded by 72 <9~

b

Analysis Location: erd /1d

2= /00
Clock Time: Fromi— T1o:

Orsat Unit Number: o —"

_Somple CO2 02 cO
Identification Reading | Reading 2 (2-1) Reading 3 (3-1)
ﬁl)/’/ 1"3 /,}/ 9\0/5/ [’?,D jx/ly lty
571“7/~L'}
52> /e b 9.5 | /52 | am 2 | 2. 0<ihs

or?
/»iw ﬁ"f /Y 206 | /7.2 | 2/ AR
9?— §t)/‘) AVQ = //7/ % AVg :/?’/ ///é///‘// Avg ::;L"gz

\

Avg = 7///’///27// Avg = ////////, Avg =

B . B
IV

T == § -
YN

Comments:

MEE = Form P/ (3/72)
D-50




MIDWEST RESEARCH INSTITUTE

Run Number 2 -5

Date /)0 /7>

SAMPLING TRAIN
SPECIFICATIONS

Recorded by éé T

Unit No., _ PROBE
Lining Initial Pitot Tube
‘,7-/_/ ‘ Length= Material Tip Diameter Coefficient Sequence
._.?_. ff. O S, Steel 0O |/8-" o /4" .85 O Impact
£Pyrex 3g/8" al/2e u) 0 Static
Changed
Filter SAMPLING CASE
7 Holder Type
o _ Impinger Content
MAC 2-1/2" Number Normal Use
Material | Amount | Material | Amount
0 Gl 3-1/2 | DDW 100 ml H4 O SO0
o 2 DOW | 100ml | M5 0 /5O
Filter zo.z 3 DRY - ‘0/“(,‘ 0(’,%4
//.__L 4 Adsorbent* | ~200 gm
R Container weight = gm
Container + Adsorbent Weight = 57¢, < ¢ gm

Jo~Y

—

4

* &Silico Gel

O Dricrite O

UMBILICAL CORD

5o (Console)
ft (Sample Box)

Length = Connector No.

Length =

CONTROL CONSOLE

Manometer Type Leak Check

o Console (0-6 in.H,0) At a vacuum of |5 in.Hg.

# High Sensitivity (0-.25 in.H,0)

.COF TTUMf/lDLQ CFM
Yo%

“j
0 Other (£0.02 is acceptable)

By £T" &k Clock Time /<70

MP! = Form P8 (3/72)

D-51




e - ————— s e e —m < b

MIDWEST RESEARCH INSTITUTE

Run Number 2~ 3 PARTICULATE
Date_ S/ /L[ 77 SAMPLING Recorded by /= T
AP Meter Meter Tr. Vac =
Samp.| - Meter Velocity | 4H  |{Tempin | Temp Ouff Stack [{In. Hg e 5
Port |Time | Clock Volume | Head Orifice | Left Right Temp Box | §Z
Point | (Min)| Time (DCF) (in. H20)| (in. H20Y (°F) (°F) (°F) | Aemp (°F)| V
g Y lisss HEEY o9l w1 | s3 |14/ 3o/
42 (6559 | 70,520 0T | .50 93 | g3 |42 3.2”
3 /603]292.64 032| t6s| <o | ¥3 | 12w X
o e [T p3e | o] s | s/ i o
5 /b 1) |706.27.037 |1 ]50| pL 5 | /12y 7,1/
A 6 15 7950300 ,03f | 30| feu Y | i32 %C/é%’
5 /69 | Beoasel .o[,S|[.2%e| /O | S5 | 1] 55”7
5 J6AD | 802379 (00 | w00l se4 | Fb 135 ‘%57
> 1| |/63f | sov.1d sodt?| sed 96 | se | 1271437
2 /6 4O |50L.550[*0S2| 950 0/ ¥ | 12797
3 j64F | 808.750.053 | [.obol seL| ¢| (3] 32N
J U w255 ave| Yese ypol 97|13 S5
5 y17.010 195]| 3,50 1zl a0l y3v 11397
¢ $20.3% .a/0 | 4.009 ;s 5| 90| 1430172 ST
7 ¥as.75 230 4. Y% sa3|  1i| /35 |/s”
¥ v30.0 2/51 Yjed s2 8| 2| 1af |1
Q-1 /7 a0) $33.24 1O | 2./3 0/ 704 /33 '7'5/
= 22| 83LCY| 130] A .Ss o6 72| ja¢l70”
3 /7 2%| 890,199 /30 | 23550 ;S 0| s3k|52”
o /7 32 $43.554 65| v.02d 21| 97| r5pl.0”
S Pl /726 | w437 c050|) Glo| s2)| 2| 0 e | o
1 177 sg52d Loxslsir0o0] 09| 92| /39 687
7 g0 9%C|)-elo | Jro| 4o 430 b5~
7 g5/ doq 0557 1.i00) 4,2l o] />l 5070
Comments: 6.
Vb &7 1S ., 5'53?;”‘/51"—“/ phiesoy el
2. )7 3Y g Tyl A 8.
3. 9.
4, 10.
5, 1.
MRI-Form P9 (3/72) D-52
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Run Number

2-3

MIDWEST RESEARCH INSTITUTE

PARTICULATE

Date_ S //0/22 SAMPLING Recorded by =/
AP Meter Meter Tr. Vac =
Samp. Meter Velocity | aH Temp In | Temp Ou Stack  [(In. Hg ° 5
Port [Time | Clock Volume Head Orifice | Left Right Temp Box | EZ
Point | (Min)| Time (DCF) | (in. H20)| (in. H2O) (°F) (°F) (°F) emp (°F)| ©
[=t| ] 1zco PGS 03] 5ol pe [ 92 | j42 |ys
2, ’ /ey ¥5 7 930,059 | 150 /5:«/ 72 /4/5“5',/
3 19| Flf i3 oTb | 1530 s G/ 147 Lf
y 12 |set.ssel . vas| 18| j04 ] g0 | 145 22"
s 196 |56 789 Jls |230] /09 | 3| ix2lz1”
¢ J930 g2/, 123 |aqe0| /Y| 90| 133|*S
7 73y | 79390 097 /1,950 ,0¥%| 7 /25’7,,7/60
g [ 8AV|S76. ] 067 .33D jo02| T/ [30 5%
e
/
/
/
e
e
P
e
e
~
e
/
e
o
Comments: 6,
1. 7.
2. 8.
3. 9.
4. 10.
5. n.

MRI-Form P9 (3/72)

D-53




e 4

Run Nmeer

2_.—

MIDWEST RESEARCH INSTITUTE

>

PARTICULATE '
Analysis Dates CLEAN-UP AND ANALYSIS  Recorded by
Impinger Sequence 1 2 3 4 5 6
Impinger Type* ] < J)#) Y7
Final Volume** _
fnitial Volume ** oo oo Y Ay
Difference 3% 17 57 Sf5.5
* S = Greenburg=-Smith standard, M = modified, O = Other
** Indicate value and units (m! or gm)
= Sdmple Filter Final Weight | Tare Weight | Sample Performed
/J:l_/i— ‘No. No. Code (agm) {gm) Volume (m!) By
Leeq 33| ©63 / 99. G 13(?3 94, 60}‘7‘-3 izl
BA o0 . N2 XA YT 37 e,
350 0634 3 79, 28939179, )00 10N AN -
51 oon o 5 |77 1y8s | 77.09470| 303 Ml :{
Balowz i | Ve 6 jacq € |.ig930¢ IR
A 14
Ao
& .
D, FL. 3054/ | 2. 5540 Hoo Ry~ \[“
S N9ty 3~ 156,221 52| 200 2 T~
tleess g . 74377V S 743571 (725 M I
éjs’f;@ﬁf /10 | ¥y 3417 | SX39u7 | (SO A (£
T
Pl 0@35‘*’ U o [/ Ldis -~ oo/ > b véc,»/q.)
Comments: Codes:
1. Ether-chloroform extraction of impinger water
2. Impinger water residue
3. lmpingers and back half of filter, acotono wash
A, Diy probe and cyclone catch (generally no data)
he Prohe, ayclona, Flasde and Tront hall of (Her, acetone wash
. Filter :
7. Ciher blank
8. Chloroform blank
9. Water blank
10. Acetone blank

D-54




MIDWEST RESEARCH INSTITUTE
PARTICULATE EMISSION TEST - DATA FORM P

wn B/

MRI Project Number 35-5)5—"6-//
Field Dutcsi//') _ 2/ 02

Plant 25 20,2 o

Sampling Location </ L ] Blest iorpzee B 25Ahp iR
Sampling Date  s— /2= 2,

» . FIELD CREW
Project Chief 72 < <3S ey
Testing Ehginee‘r 1 2 stu/A=
2 2 Leant) ;7/6/
= ﬁﬁm/p&\ier
Engr. Technician 1 = L= - Awwry<hHhF
2 M Dl/orne o
3 & pKelse 7
Lab Technicion 1 2 =/, 50/
5 y
3
Process Engincer 1
2
Other 1
2
Form Date Out{ Name |LCateIn | Checked
Pl - Stack Geometry
P2 - Traverse Points p
P3 - Preliminary Traveise Data g N
| P4 - Preliminury Moisture Determination N \\I\
P5 - Nomograph Settings : i i
P6 - Carrier Gas SamR!ing (Orsat) ( N \\k
_pP7_ - Carricr Gas Analysis (Orsat) , o~ '
P8 -~ Sampling Train Spccifications | ! \ N
Po__- Pm[mulcﬂg_Scunol_u_QQ L ™~
PIO - Particulate Analysis . o

MRI - Form PO (3/72)
D-55




MIDWEST RESEARCH INSTITUTE

Run Number 3 "‘/
Date __Q::_{:_?_::Z.?:

NOMOGRAPH SETTINGS

Recorded by K( S

Checked by =z 7™ s5—r2-tp 2

NOTE: Same as Run No.

——e ————

Ta -  Ambient Temperature = 7&

Of

Pb -  Barometric Pressure = ;)\7, /3

G atH =2 .0 avg.
AHQ - ReferencebH cCaye. j. §35~ =

—_ Ry
255 77 in HY

Tm -  Avg. Mcter Temperature, (Ta + 20 °F)

;

in. Hg

"~ %H0 -~ Moisture Content =
Po - Static (Gauge) Pressure in Stack
- x 0,073
Ps -  Absolute Pressure in Sfack; Pb + Po
Pm -  Meter Pressure ( & Pb)
Ps/Pm - = | // O
. C -  Correction Factor = /., /ﬂ
Ts - Stack Temperature

bP - Average Stack Velocity Head
A Pmax-  Maximum Stack Velocity Head

D - Probe Tip Diameter

1

/7O of
% by Vol,
= — ,035  in.H0
in.Hg
A7,/3 _in. Hg
A9./3  in.Hg
/YO °F
in. Hg
in. Hy
% in,

Ts

APpef

MR! = Form P5 (3/72) D-56



MIDWEST RESEARCH INSTITUTE

Run Number 73 — SAMPLING TRAIN :
Date S —r72 - 29 SPECIFICATIONS Recorded by AL S
Unit No. | PROBE
Lining Initial Pitot Tube
3"5 Length-= Material Tip Diameter Coeflicient Sequence
.__Z__ fft. DS, Steel O |/8.” o l/4" B85 O Impact
PPyrex H3/8" al/2t 0 D Static
Changed
Filter SAMPLING CASE
// Holder Type
. . Impinger Content
i :
\'/ELRAC 2-1/2" Number Normal Use
y Material [ Amount | Material | Amount
0 Gl 3-1/2" _ '
| DDW 100 ml ﬁ/p,ﬂ JOO
0 2 pow | 100ml | 4o | oo
Filter No.+ 3 DRY - Jr, oy
[1o2 4 Adsorbent* | ~200 gm 22 200
_— Container weight = gm
Container + Adsorbent Weight = 54/, / gm
* P@Sﬂicq Gel [1 Drierite o
: UMBILICAL CORD |
S& —¢ Length = _____J/b ft (Console) Connector No.
Length =

[,

ft (Sample Box)

CONTROL CONSOLE

( Manometer Type

KConsolc (06 in.HZO)
XHigh Sersitivity (0-.25 in,HZO)

Leak Ch__c_“c_lf

At a vacuun of 15 in.Hg.
006 CFM¥
(£0.02 is acceptable)
By/4CS Clock Time /0 %5~

0 Other

MRI - Forn P8 (3/72) RTSilevue grease on all Fiiliags .

D-57




MIDWEST RESEARCH INSTITUTE

AP Meter Meter Tr. Vac =
Samp. Meter Velocity [ 6 H [ TempIn [ Temp Outf Stack [{in. Hg 25
Port |Time | Clock Volume Head Orifice | Left Right Temp Box | EZ
Point | (Min)| Time (DCF) (in. H20) | (in. H2OY (°F) (°F) (°F) emp {°F)] Y
=/ 4 1370 225 03|56 |59 oy )47 20/
2 /3¢9 \7ogazsl 0S| [/ 72 |85~ /45 |35,
3 (303 |7s0738 1 0%0 [f6y | 47 | I8" |[bo |52/
v (BRG\7/3. /51053 /0 | 76 | BE /o 7S
s| {1770 |7/5es6l o062 t.257| 957 |56 40 3.7/72
6 (334 17,2 59). 050 |1 4al/0a | 96 /6o 1807
7l 1335 [zarscd. 075 | p 72106 | 37 |5z 507
g )32 (724,309,030 |/ 65| /0 TP /45 |48
b-/] liisa |zag.sxl.osols 0ol | 100 | 59 |/s3 1357
2 (3561728224 053 | Loz | 100 | 0 |/bo 1347
z (Yoo |73/.214 063 029 | 102 | 70 | /64 377
d1 ligoy 739084 0371077 | Jro | 7/ 1163 |42~
s Vqoy (727075t 090 (33 | 117 | 97 /60 42773
A (412 750,017 097 |1 78 | L5 | 94 |Isa 48"
7 1416 (742090 070 85| J12 | 95 |i4s [42”
3 lrazoliysis3d . 0es1(. 2/ | 1og | 96 | /40 |90
3-/ (423 |74 7.9zl . 040 | .82 | 94 | 3 | /557|337
2 (¢32. (7459951 020 | 4L | 94 | 93| 155 2"
5 (436 750,810 030 bR | /0) | 74 /50 |25
T Nidqo0Bsazz 025 771707 | 74 /42 13o”
5] /dye) | 759 s3] 03z £z | ror | 94 /40 lrs 69
4 (447 75441/ 0357 7/ | joo | 94 |/5& Bo~”
7 (4520758.599 043 ;37 | /01 | 79 | /63 U "
5 /95 L7680, 727 042 .47 1 10 | 79 | /5 R]|Z/
Comments: ’ 6.
V- Sl fdnn Loe o crcde for STy | 7.
2. : 8.
3. 9.
4. 10.
5. 11,

MRI-Form P9 (3/72) D-58
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MIDWEST RESEARCH INSTITUTE

Ron Nomber 3 —/ | PARTICULATE '
Date 5 -77-72 SAMPLING Recorded by [i CS»
AP Meter ‘Meter Tr. Vac ‘ +
Samp. Meter Velocity | aH Temp in Temp Out] Stack (In. Hg 2o
Port | Time Clock Volume Head Orifice Left Right Temp Box £ 4
Point | (Min){ Time (DCF) (in. H2O) | (in. H2QOY (°F) (°F) (°F) emp (°F)| ©
I 4 \jsar BEF 0z .37 [ 96 |93 [/40 2o |/
2| sis szl /571234144 | 92 1130lss”
3 /sac | 767294/ |34 1/ 03 | IR | [30 58~
v /5 A 317725055, /(8 |R.39| /(0 721 /3/ 5.5/
s lsazlzrsssst /00| 2.03] /06 | T2 1137 55068
(1 liszilzmesyliozol Lozl /17 | 74 /45 |4¢”
71 lrszslzenzed /751237 (19 | 94 1/43 597
7| lis4olzs497/ . 1/0 |2.25] /13 | 95 135 |sis”
<
<
<
<
Comments: 6.
LSZIWZ(O/;)LQ« ("V‘ CA&GM ijA' Fdf" é:ém’l 7.
2. 8.
3. 9.
4, 10.
5. n.

MRI-Form P9 (3/72) D-59




0,
R | /

MIDWEST RESEARCH INSTITUTE _
. ' : RrRar3 e &
Run Number 3 —/ PARTICULATE ';;‘Q Held
Analysis Dates CLEAN-UP AND ANALYSIS Recorded by
Impinger Sequence 1 2 3 4 fi 6)
Impinger Type* 7% =S 727 id, / /
Final Volume** ‘ K \
Initial Volume ** /50 (OO0 oSy Se/lof / |
Difference )52 o s06.o [
* S = Greenburg-Smith standqra, M = modified, O = Qther
** Indicate value and units {ml or gm)
Sample | Filter ‘Final Weight | Tare Weight | Sample Performed
EAZ7 | No. No. Code (gm) (gm) Volume (ml) By
e 39 ©¢ 3 7 / 7 5’.46’/0(/ 7(?' 33791 A1t
§7ol o3 2 |SCoyro | S5 a7 35y A 1
Pl ocyo 3 §1.99507 | 3|, 943/ I¢ T
- 7 /
F37l 063 ¢ 5 | 9190909 1. 29198| 35¢ st
g3v|loc3 o] @ » 2000l L 19347 mH N
2 A
- f
& A
) 182 e s/ 182 365v0 | nee 2y
y \J
S A9t 10 vy |56, 01132 soo =
A5 oeswT G \BL7A3TT| 51, 7u357 | 178 (T
A5 065y VO [ 9)3wnu7 | Sl syy7l 15© M 11
N2 oo o/ s oo de/) s cz/dto) s v e Jd
Comments: Codes:
1. Ether-chloroform extraction of impinger water
2, lImpinger water residue
3. lmpingers and back half of filter, acctone wash
4, Dvy probe and cyclone catch (generally no data)
5. Probe, cyclone, flusk and front half of filter, acotone wash
6o Filler
7. Ether blank
8. Chloroform blank
9. Water blank
10. Acetone blank

D-60




MIDWEST RESEARCH INSTITUTE
PARTICULATE EMISSION TEST - DATA FORM P

RUN 52

MR ProleclL Number 35f) —-//
Field Dates :3//,3 - /j/7 2

Plant  J <25 <D
Sampling Location sA= o fe 2 Glos) Ferrmrce ,Bo~toosie
Sampling Date §$— /95— ) Z2_ -2
| FIELD CI\EW
Project Chief > c )}\_,_) e
Testing Engineer 1 2. 5,1,///-7__ / , ,
Y 2 Cen i e Nores
3 £ '7‘4477/)[1,«1 bl2ss ngent
brokern_. Mesdit
Engr. Technician 1 = (—,-_/%u/nzg},-?l. o ”? f ’;h\ e
o e s <
2 /éj /77&3/0/? ()ﬁ/ Jw(’;/< g)')fc./i Y},ZDL,J
3 < Ké/ﬂo 71,10 ndriaye s o
. i o e e =
. . ; ] //) e C XV /s
Lab Technician /2 F:/j]/”//") Joe A, (EPR)Y) 5250 he
2 \/‘Auujh% wh 27 A
3 2 bh2we hro fv,
7 A/ Je =
Process Engineer 1 e jjf Zpe s 9
2 . B <y~
S -/72~-22
Other 1 ’
2
Form Date Out{ Nume |DateIn | Checked
Pl - Stack Geometry
- 4 T g‘\f i\i\‘
P2 - Traverse Points L\\ o N\
P3 - Preliminary Traverse Data \] \\
o Preliminary Moisture Determination Q« \(1
P5 -~ Nomograph Settings ' ™ t&
P6 =~ Corrier Gas Sampling (Orsat) ! \J
p7 - Carrier Cos Analysis (Ovsat) N N '
PE& - Sampling Train Specifications }\V
Pe Pariiculate Serpling ) ]
PIO - Particulate Analysis

Y]

MRI - Form PO (3/72)

D-61



MIDWEST RESEARCH IN STITUTE

Run Number 3 — 7
Date I — /2= 272

NOMOGRAPH SETTINGS

Recorded by

Checked by __]_‘3_<__)\ 57

NOTE: Same as Run No.

—_——— ————

Ta -  Ambient Temperature = F0 °F
Pb -  Barometric Pressure = X7 (3 in. Hg
AH®@ - ReferencenH xf'ei'Z‘ifw" = /.90 /Zl:— Ho0
sY values - :
Tm -  Avg. Meter Temperature, (Ta + 20 °F) = J[ﬂ? oF
" %H20 - Moisture Content = Z/ % by Vol.
Po -  Static (Gauge) Pressure in Stack = in.H70
| I T x 0,073 = in.Hg
Ps -  Absolute Pressure in Si'ack., Pb+ Po = in. Hg
Pm - Mcter Pressure { & Pb) = in, Hg
Ps/Pin - = | /
C - Correction Factor=_fy/
Ts - Stack Temperature - yAWZ °F
AP - Average Stack Velocity Head = in. Hg
b Pmax-  Maximum Stack Velocity Head - in. Hg
b - Probe Tip Diameter = e 375" |n
Ts
APyef

=7 2

MRI - Forin P5 (3/72) D-62



MIDWEST RESEARCH INSTITUTE

rC
Run Number 3 — 22 CARRIER GAS Recorded by =z <o~
Date s —/>— "7 2 SAMPLING (ORSAT) Assisted by -
@ o000 ] (» o720
Barometric Pressure 2.9, 7D in. Hg Ambient Temperature ¢ oF
Stack (Gauge) Pressure in. Hg Stack Temperalure = /2 5© °F

A. Grab Sample (Evacuated Bulb)

Sampling Train Description:

Bulb Material und Volume 2500 gL.L %/ “ml
Probe Material and Length 2 2/ " "sfin b Cluusbss Shaof iN-
Prefilter Material s (el

7

Sampling Location:
Port <o Aorh. »
Poinf or Distance {rom Inside of Port 2// /'14/_,“;»)
7

Comments: bold evzco \J&d sc\/\el/ -,L;W5 %eh -s)m,y&o_q/
‘}/mpuij 1[::/ e 5"»7/1—;:/"/&5

Initial Bulb Vacuum Mzasuremant
Bulb No. |Vacuum (in. Hg) Time (min) , Clock Time
zizwwyﬂ
/ /5 2D
i
B. Integrated Sample (Tedlar Bag = MRI Train)
Sampling Unit Number
Sampling Location:
Port
Point or Distance from Inside of Port
Clock Valve Flowrneter Box Vacuum
Time Setting Reading (in. HyO)
[ Start
Stop T

MRI - Form P6 (3/72) 63
D-



MIDWEST RESEARCH INSTl.TUTE
Run Number 73 — 2 CARRIER _GAS
Analysis Date 5 -¢2- 22 ANALYSIS (ORSAT)

ﬂne/:,:’} s 54./

R~

Recorded by @ « 7~

AnolysisLocoﬁon: ~rerd )= b /ew/z/ ‘vZ/)Uc./(

Clock Time: From: /2 /O To: 2% )
Orsat Unit Number: o — "
Sample coO2 02 €O
ldentification Reading | Reading 2 (2-1) Reading 3 (3-1)
St~cl-24 , L 1.1, O (2,9 a1 b 2.2
s2> perTs .
2 & 20,8 | /9 2| 2l b | 2
= = : »
Avg =7, L ////// Avg =/F.3 ///// Avg= 1.3
e = o
| Avg = ?/////////f/\vg = ////;/?j’/ Avg =
T ==
Avg = 5//////7;/ Avg = I
—— =
| nom e [ e
Comments: '

" MRI - Form P7  (3/72)




MIDWEST RESEARCH INSTITUTE

Run Number 3 — 2. SAMPLING TRAIN :
Date & — 97— n 2 SPECIFICATIONS Recorded by
Unit No. | PROBE
Lining Initial Pitot Tube
2. Length-= Material Tip Diameter Coefficient Sequence
Ve’ .
__QY_ ft. psS.Steel 0O /8"Tl/A4" §é.\85 0 Impact
T Pyrex /8" ul/2m a D Siatic
Changed
Filier SAMPLING CASE
/ Holder Type
‘ Impinger Content
\}_J\RAC 2-1/2" Number Normal Use
y Maicrial | Amount { Materiol | Amount
0o Gl 3-1/2" ‘ '
i DDW 100 mli o O /o0
o _ 2 DDW 100ml | /oo /Do
Filter No.: 3 DRY - ohy obry
: * 7
———-—"‘,63 4 Adsorbent®| ~200 gm =
S Container weight = _gm
Container + Adsorbent Weight = S5, gm

* NSH?CG Gel

UMEIILICAL CORD

5—6 -7 Length = SO
Llength =

ft {Console)

3 Drieriie

0

Connector No.

’

ft {Somple Box)

CONTROL CONSOLE

3

Manomeier Type
}(Conso} e (0-6 in,Hzo)
W High Sensitivity (0-.25 in.H0)

0 Other

Leck Check
At a vocuum of 15 inng..

S/ CrM

(£0.02 is acceptable)

By 6’56 Clock Time (/17

MRI ~ Form S (3/72) D-65




Run Number ‘% - 2

MIDWEST RESEARCH INSTITUTE

PARTICULATE

29 07 —
gz —

Recorded by/j_,,r .3_% :

Date S /20— SAMPLING
ap Meter Meter Tr. Vac =
Samp. Meter Velocity | &H  [Tempin [ Temp Ouff Stack |(In. Hg 2 5

Port |Time | Clock Volume Head Orifice | Left Right Temp Box | EZ
Point | (Min)| Time (DCF) (in. H20) | (in. HRO) (°F) (°F) (°F) emp (°F)| ©
[/ A Vim0 HeEsT v |5 y2 | g2 |yjyo |17/

2 (34 1200.66 loy] 2v) | &7 2 |13 '2,0/

3 1317 202,03 [l 257] 70 2 /w0 |20/

7 (322 log 0G |52 o5 [Zaslhes| T/ $3 150 |41/ |/«
5 1330 |20 17 7] 3] 76 F3 /5 6C '3'7/

(| say lzoyyq ormbalizElior | s4 lise (o

7l lzse |wsio moyparrlwe les 136 497

P lisue ovos ot 1o s las v 7
2-/ 1350 021.82 [ifzE|iamcleo | s | 137 33

Z /35Y 22514 [77) b w2z | 98 | 1y 91”

3 1359 22556 |12]7=x5 (23420 | /0Y | P9 | /56 ‘/f//

7 1702 |A3%..06[7%) o Raslss| (o0 | §C | (S5 s

5] (Y0 b 1235 55\03]  [@ss] | Jjs | T | 14Ys Y570

A (410 |239.07197  [7s5] s | Gz (36 s~

7 (Y Y278 [ Tsiam ez sz | T2 |13 s~

4 (419 o6, 17 ;'7'5’2’,75, 'z*i;‘z(/ ot L 92 lrzs 19 -
7 (927 |24927 5 s 175 20 | o7 lise (577

2| sy [m@m lmg | gy | g7 lys 127

3 (Y 3571254.499 o] fgn | e | B7 1y 3o

| NYaq o573 2 e magl | co/ | 98 |5 20"

S JH4 Y3 R0 o5 |mdy el 1 /oY | ¥ |izo 305

é $97|d sy lsumrliamn ¢F | 8¢ 1SS 30 s
7 (5[ 265 0.9 TR 72| 9y | B8 /66 |30

7| Vysslaes 2 982 W 7y | £5 1199 o’
Commeqts: ' 6.

Vo) Log (Bin) 0By Stk | 7

2. / 8.

3. 9.

4, 10.

5. T
MRI-Form P9 (3/72) D-66




Run Number 3 - 2.

MIDWEST RESEARCH INSTITUTE

PARTICULATE

Date 7/7cm1 SAMPLING Recorded by €207
ap Meter Meter =
Samp. Meter Velocity | & H Temp In Temp Oulf Stack g o
Port |Time | Clock Volume Head Orifice | Left Right Temp EZ
Point | (Min)| Time (DCF) | (in. H20)| (in. H2OY (°F) (°F) (°F) S
Y-/ & 1509 ;iggjz%“m 771 72 SC (35 ”’5/
2 (507 1273 2% |08/ oz iy ar] 95 |56 /55 5{0/
3 513|275 03 lmifsd oy |56 z7 |22/
v /517 1977400 b5 [T 7¢ s 130 257
s ;52r 279 w3tz iy |7¢ | 9C lizy 277
(| lises |as2vofmm) o leco |$c¢ g o
; 1529 Lvy 56 n /oy | 552 /32 297
Pl luss3 lszes e fm lwy |99 |r29 215'?
e
e
e
e
e
/_
e
f /
/
d
/
e
d
e
/
Comments: 6.
1. 7.
2, 8.
3. 9.
4, 10,
5. .
MRI-Form P9 (3/72) D-67
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MIDWEST RESEARCH INSTITUTE
' Rer 4 RF Ferd
Run Number 75 —2 PARTICULATE 7
Analysis Dates CLEAN-UP AND ANALYSIS  Recorded by
Impinger Sequence 1 2 3 4 ﬁ (
Impinger Type* ” =S 27 »7 / \
Final Volume** \ \\
Initial Volume ** (OO /OO S 5593 \ /
Difference AN 4 272 57 ¢’0.3 [ /
J I
* S = Greenburg-Smith standard, M = modified, O = Other
** |ndicate value and units {ml or gm)
£ Sdmple Filter Final Weight | Tare Weight | Sample Performed
Er2 No. No. Code (gm) (gm) Volume (ml) By
oed 79" 0 & A/ )Y 757301 8 2D 7559 I
LAY Aul 9. G4 HET26 (YT 42342 3 7). Ar 1
Y o6 =2 190 102773¢.Ct 7% |- 4% 1 tf
S35 o2 57 N11.6c5c) | 77. 04437 23D o H
s oo 3| oD ] 6 D CHA3SA ) 1343 MU D
c . . .
(o M
/
7 |$2mesws | 523850 oo 2S5
g Y. 177 >4/ b, 107> Do /ec\,'.\
S5tlpt55] g S 7u3 7 |91 74357 1797 M 1
Y550t 54 JO 1 3X34pn7 | L3417 (5 M1
P ot D <}t/re O / 5 ¢ > ~odoo/ sm ﬁ@)o/
Comments: Codes:
1. Ether-chloroform extraction of impinger water
2, Impinger water residue
3. Impingers and back half of filter, acctone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
6. Filter )
7. Liher blank
8. Chloroform blank
9. Water blank,
10. Acetone blank

D-68




MIDWEST RESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN_3 -4

MRI Project Number 35 5 57— c//;
Field Dates D///> -—»/'DZFDL
Plant o= s p c O

Sampling Localion s/o el 3 Afosd Formzewo Loy hoorre
Sampling Date s —,/>_ 22

. FIELD CREW
Proiecf Chlef /2 < TZJ S D> e v -
/

Testing Engineer 1 2 5lo/ At
2 /2 4@«7A//M <
3 Vo ,p/c

Engr. Technician

] = é’z»—‘t&ww/ﬁé%
2. ol Mp/M
3 L e oo’

Lab Technician 1 = F/J/,é S
2
3
Process Enginccr 1
2
Other 1 2
2
Form Date Out|{ Name ‘Dofeln Checked
Pl -~ Stack CGeometry
P2 - Traverse Points
P3 - Preliminary Traverse Data o
P4 - Prcliminary Moisture Determination
P5 - MNoriograph Settings ‘

P6 - Carricer Gas Sampling (Orsat)

_P7__= Carrier Gas Analysis (Orsat)

A0 2

P8 - Sampling Train Specifications

I
l
|

|

P9 - Particulate Sampling

PIO - Parliculate /\nol)/sis

MRl ~ Fora PO (3/72)




Run Number
Date . § —¢/72— 22

MIDWEST RESEARCH INSTITUTE
D=3

" NOMOGRAPH SETTINGS

Recorded by
Checked by 2 E ZC NS=/P

NOTE: Same as Run No.
Ta -  Ambient Temperature = 55 °F
. /060

Pb. -~  Barometric Pressure = 24./3 in. Hg

. using c=b }nu}vm Zor—
AH® - ReferenceAH c.eux'l;;—c d‘z'b%'- = 2.0 in. Hp0

vilves
Tm -  Avg. Meter Temperature, (Ta + 20 F) = /OS5 OF
-~ %H20 - Moisture Content = f % by Vol,
P, - Static (Gauge) Pressure in Stack = in.H%0
| T x 0,073 = in.Hg

Ps - Absolufc Pressure in S’racL, Pb + Po = in. Hg

Pm - Mefer Pressure ( & Pb) B in. Hg
Ps/Pm - = /, O

. /15

C - Correction Factor = L5

Ts - Stack Temperature = | 30 ] °F
AP - Average Stack Velocity Head = /S in. Hg
H P max-  Maximum Stack Velocity Head = bARE in. Hg

D - Probe Tip Diameter = , 378 in,

Ts
APref

MRI - Form P5 (3/72)
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MIDWEST RESEARCH INSTITUTE

Run Number "3 — ™5 CARRIER_GAS Recorded by
Date ST - 7 SAMPLING (ORSAT) Assisted by
' & [ooD @ o940
Barometric Pressure 9.9, 1 ) in. Hg Ambient Temperature > ©F
Stack (Gauge) Pressure in. Hg Stack Temperature °F

A. Grab Sample (Evacuated Bulb)

Sampling Train Description: -

Bulb Material and Volume <J2s s 235D “ml
Probe Material and Length S5 L F o = A st X
Prefilter Material aN\=s s /b
Sampling Location:
Port
Poinf or Distance from Inside of Port - !

Comments: L olb evacoaded seveqz) Hpes Fher
3?/V"\fLo,-1 %DUC)A ~C~n‘>r‘ e 5—_)4’)/2:1|/l—t.}

Initial Bulb Vacuum Measuremrant
Bulb No. |Vacuum (in. Hg) Time (min) . Clock Time ‘
/ /23T
’ a
B. Integrated Sample (Tedlar Bag = MRI Train)
"Sampling Unit Number
Sampling Location:
Port !
Point or Distance from Inside of Port
Clock Valve Flowmeter Box Vacuum
Time Setting Reading (in. 'HyO)
Start
mStop T

MRI - Foirm P6 (3/72) ' D-71

g, e s e i



MIDWEST RESEARCH INSTITUTE

Run Number ™5 —"% CARRIER_GAS Pnalysts by 25
Analysis Date 7=, 2~ 2 2. ANALYSIS (ORSAT) Recorded by m « v~

Analysis Location: ol 22b

Clock Time: From: /00 To: /%3 D
Or;af Unit Number: O - 3
Somple CcO2 02 co
ldentification | Reading | | Reading 2 (2-1) Reading 3 (3-1)
;% QJ( 15 ’ A , - P
TS / 20,y /9.0 | 2.2 2. 2
a2s pert | /4 20. 2 18, ¥ 2. 0 2.2
(5" 1 20.3 | /8.5 | 20,2 | 2,4
= : = ‘ .
Avg =/, %3 ///// Avg :/i,?é//% Avg =2.24
;F#%re%f’a:
/Qtrrv%f’9~
3*@‘:-‘7177-7[
= =
Avg = ////%/ Avg = ///// Avg =
Avg = I —— I
e e = -
Comments:

MRI - Form P7  (3/72)
D-72




MIDWEST RESEARCH INSTITUTE
Run Number 3 - SAMPLING TRAIN

Date & — ) > — > SPECIFICATIONS  Recorded by ,zc}/_-!gy-
Unit No, ' PROBE
. Lining Initial Pitot Tube
5-— / Length= Material Tip Diamecter Coefficient Sequence
% ft. pOs.Steel 0O 1/ -”Dl/ " .85 O Impact
ﬁiEyrcx pe/gral/2e a D Static
Changed , v

——————

Eilter SAMPLING CASE

) Holder Type

- Impinger Content
mc 2-1/2" Number Normal Use
Material | Amount | Material | Amount
O Gl 3-1/2" '
/ | DOW | 100ml | /25 | /oo
o_____ 2 pOW | 100wl | 4 o | ,e0
Filter No.: 3 DRY ~ o, QA—L
//——io 4 Adsorbem* ~200 gm 4 =200
—_— Container weight = gm
- Container + Adsorbent Weight = §22,2 gm

* Silica Gel O Drierite O

UMBILICAL CORD
S5O - Length= 3§ ft (Console) Connector No.

o Length = ft (Sample Box)
CONTROL CONSOLE ) ]
7 Manometer Type ) | Leak Chccl_<
XCorﬁolc (0-6 in.HZO) At a vacuum of 15 in.Hg,
& High Sensitivity (0-.25 in.H,0) 00l CFM
n Other (£0.02 is aceeptable)

By ET_ Clock Time /90

MRI - Form P8 (3/72) D-73




MIDWEST RESEARCH INSTITUTE

. AP Meter Meter Tr. Vac <
Samp.| Meter Velocity | 4H  {TempIn [ Temp Ouff Stack [(In. Hg e 5
Port |Time | Clock Volume Head Orifice | Left Right Temp Box EZ
Point | (Min)| Time | (OCF) | (in. H20)| (in. H20) (°F) (°F) (°F) emp (°F)| O
(1Y Vs PSR ov7d 039 25 | 29 | 137 4o/
2 BfA |v92.0m ,pu7 | .530 §b6 | 7o | 142 g |
3 1308 |995.079 2% V| 4 | v/ |15/ . /
Y 1 322N gEY S| 130 2,570 02 | P2 | [vy 4'0/
s 132659060 res| 1392l 0y | 2¥ | 153|537
b 1330 |9 532.00 60| 1290] yop| g5 | [$elco”
7 1234|875 44 .oco ]| /.2e0] o] s | 165|507
5 338 |¥95.230) .ozo| /sl /O2 g7 (145|557 5
: /347—"—’—‘?%'—*;% svsT L S¢a 25\ 27 | ;Y] 9.5
2 1350]902.694 ,06z2| ;320 97| $% jdels L
2 55| Ges.ayd 070 | rgasl yo 0| 59| ¥slss
41 lirsolioz s oes| 1390 yor| 57| 1s3les”
5 1403 90.790 Lozo| 1790 | sro¥| 55| ysvlee”
o /4071 93.6% .os0| 130] s 2| 9/ | 1szlee 77
7 1941 1916.330] o757| sl 4/ 1 | 23| 14|53
¢ 14 1S 913,459 .037| _seo| ;13 53 | 14a|vy”
3-1 1923 [HETEE] 0S| .sys 7 ey 1Y3 3./
2 4 33| 929.830 03Y| 790 55 3q /< ’743/ 4
3 (#3721 92¢ 319 30| 2.75°| F2 | ¢¢ | /32|52 ‘
A (441 | 925,960 ,/40|8.950 | oo | 7| 13|33 73
s 457 | 933.610] .se |3, 200] 006 s7 /32 ?‘V
A )| 726,870 oo | 2120 00| e7| Isv|é-g
7 (753 $90.05d seclaison 96| 370 . 767787 |
.1 /737 GH3 509 . /30| 9 5e0 971 57 /52 35/
Comments: ' 6.
CQC’M#// Ainﬂff»—..}[.l( IL' /S{Of 7.
2 stopped o) $72% po procen |8
3. QQAWAJAJ\M'L\TA{IQ__[; R v 2.
a. - 7 10.
5. n.
MRI-Form P9 (3/72) D-74
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MIDWEST RESEARCH INSTITUTE

Run Number 3 —7% PARTICULATE
Date r— 12— SAMPLING Recorded by = _}":
AP Meter Meter Tr. Vac =
Samp. _ Meter Velocity | A H Temp In | Temp Outf Stack |{In. Hg g
Port | Time Clock Volume Head Orifice | Left Right Temp Box £ z
Point | (Min)| Time (DCF) (in. H20)| (in. H20Y (°F) (°F) (°F) emp (°F)| U
K-~ 7 ) 520’3 "ﬁﬁ{% L0550 | |.o50 92 ¥4 [ 38 S.Z/
A 507 G¥5, 700 065 | /- Y00 93 S | /37 5‘,:?/
3 /511|950 p35] .03%| .30 9/ sl 736 |43
4 [S1S | 952500 035 | 279 T/ 75| 13543
5 /579 lgs 500 . ovs | g10| 92 | 5| i33| Y57
b /53> 957,090 .04%| /.630 92 F5 137 L/'7/'Zl
7 /537 15950 co¥3| ead 95| 6| j37144”
7 /531 | 76lays ©37| 505 95| FE| 139 qj?
Comments: 6.
1. 7.
2, 8.
3. 9.
4, i0.
5. 1.
MRi-Form P9 (3/72) D~75




MIDWEST RESEARCH INSTITUTE
. > < .
Run Number 3 — 75 PARTICULATE RETIRE Arerd
Analysis Dates CLEAN-UP AND ANALYSIS  Recorded by
Impinger Sequence ! 2 3 4 5, 6/
Impinger Type* Vi s ] 22 7 7
Final Volume** _ \ 5
Initial Volume ** 12D 16D Ly 52,9, ] (
Difference 7D /72 3/ 555,90 / /
)
* § = Greenburg-Smith standard, M = medified, O = Other
** |ndicate value and units (m| or gm)

, | Sample | Filter Final Weight | Tare Weight | Sample Performed
B2 I No. |No. | Code (gm) (gm) | Volume (ml)| By
fecSs1 05D / JO. 174§ | 8§0. 76190 A F

550t 5/ 9 |PAwuT7¢ |9l ulose] 30 Mt

5365 2 K 77. 39513 | 27358000 | {6 M H

H oLy S D | 93.¢687/ |83, 65221 315 it

150|66LA 2| 170 s L X039 | . 2oloo An i ~

& K
s
& !
-/ 92 %65/ |72 DlsHp | 2o e~ \9
F e, 11132y (563072 2oe >
£5¢ | oo 55 v 2 7H3?79 g1 74359 (26 |4
3L>3/04, s/ /O 913407 | 2134117 (5o M
5’51\/@@5(} (j;//ez , <2 / Q.//jear‘ozﬁk(‘/ ;»\ ‘7478/(/
Comments: Codes: '
1. Ether-chloroform extraction of impinger water
2, Impinger water residue
3. linpingers and back half of filler, acotono wash
4. Dry probe and cyclonc catch (gencrally no data)
5. Probe, cyclone, flask and front half of filter, acotone wash
6- Fil'ﬂl‘
7. Ether blank
8. Chloroform blank
9. Water blank,
10. Acetone blank

D-76
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MIDWEST RESEARCH INSTITUTE
Run Number _/ CARRIER_GAS .
Analysis Date_ <777 770~ ANALYSIS (ORSAT) Recorded by /7. /.,

pboeee—p p -

Analysis Location: /5 AN C - 6 lover / Vand = Stief 73 Gas Tan ™

Clock Time: From: ¢ /5" To: s/ 3¢ T /"fff'f; [ie "’();'"‘/16‘2 :

Orsat Unit Number: - 3

Sample CO2 02 co
Identification Reading | Reading 2 (24)_ Reading 3 (3-%

PR .z A 2 ¢

/,) . /41:0 A ---J’I"z* jél [& __',(/ .
Rt | |22 SRS s

C o _ 20, (- il & SAVENA 2t

A2 ®3 A N e

: ) - el ; el

(s ci,’,l/’ A 12446 Lo L/t 2.7

. e, PR

I i T 2,7

\
7

Avg =/ 7/
J2on 2-3 4 20,4 2
Gre Lot 1> /"‘7, >0, e 19, 2. }2:@; 21‘7/
e T

== ZZ=r ‘
T ao=1 e =9,) [E  ae 2., Y

RN

\)(A-n o JI:'; /. 4, ) 72_: L!], /.} ; __.{ -} ;Z, /’ 2 )//"r ,/
I Stzoie 3 20,2 > o , P
c’n‘;ll(w.s. e /-4 — /?‘5 2/.¢ 202
7’;7 A _2 ’f .-—./vl'—‘f4 [ /‘1 ’)/ “‘/ L 2 ‘,‘ t:“, ) —Z /' 2" /; 4
~ ( <, (:'«,,,(.,‘7 4/ / S— 1( A 7//// - /s
St A G [T : E - T :
RS pheee ! o Avg =/ g2 ///////// Avg =& %5 f/’,//,:""//;“f‘_\ig =7,

<\.\'M‘\' u/, .l 21.C / %ﬁ 9./ (- 7.2

Caw Ponk | 16 “e, 192 | 2.6 2.4

Bl = = o
Dy e T == // e ’ T
/ £ +5 s A\'g = /* (_~ E/—/:////f: -AVg = / ‘/', - ///”//j% AV( = L=

Comments: U
men /,‘ /#._vé‘z‘ /f‘ -

P . -7 B -
O / e (—,;4‘)// / /" [//C"7~.— (Lt Lop / ( /J?,[ C’~‘/"} l‘,-.;;_) -,_‘r)-'»_ /( i /;/. /
‘e e ,§>(‘~'V\ ’tj Z Q / J}(j( i :)—_ - / é / 2_\ /‘?S‘

D
' Y e K(""»ﬁ‘b’é’_ /

MRI - Form P7 (3/72)



APPENDIX E

GENERAL ANALYTICAL PROCEDURES

Laboratory analysis was performed purusant to the procedures
presented on the following pages with these exceptions:

1. Beakers are not routinely precleaned with nitric acid unless
we are advised of planned metals analysis (we were not so advised),

2. Filters were stored in glycene envelopes,

3. A covered steam table under an operating laboratory hood
was used to evaporate water washings, and

4. Silica gel was weighed and discarded in the field.

These deviations were previously reviewed and designated acceptable

by EPA/OAP.



- -

LABORATORY FXALYSIS PROCECLURT rFOR CETERMINATICH OF
PARTICULATE ENISSICQNS FRCH STAT;OK#PY SOURCES

-

——7The following is a detziled ocutline of the ?acoratorj procedure  -oooom—-
used in ceternining the .exauts of pertvicuiate and water collected
in the varicus containers resulting from sarple reccvery from field

collection trains.

A1l glasswere used for evaporaticn end resicue determinations
in the .0110w1fc steps was Tirst scaked in 4C% -nitric acid for several
hours. Tre teaxers were then washed end rinsed with distilled water
followza by oven-arying. ATier drying the bszakers were descicated to
constant weignt and kept in a descicator until used. Beakers were
weighed to +0.1 mg.

A. Container No. 1 (Filter)
1.) Preparation :

The filters are oven-cried & 1059C for a minimum of
four hours, enc then descicated te censtart,weignt. Filters
. are weighed to +.CC01 grams. After weighing the filters are
placed in plastic petri disnes until used.

2.) Particulate weicht determination
Filter and any Tco se paw+1cw1aLe ratter are transferread

10 'a tared ¢lass \(:‘19! ii hy Cidit, alu UESLiLtELEu w LUiisLan
weignt. The- weicnt gain is then recorded.

v

B. Container 'c. 2 (Acetcnz washincs orior to filter)
1.) Tnesz.acetene wasphings are rsceived in class bettles,
are measured and trensferred o the tarec beakers rrepared
as describsa abtove. .

2.) The acetore washings are then allowed to eveprorate to drvness
at ambient temperature and pressure., The beehers are covered
with ribbed cover classes to Tacilitate cveporation withcut
allowing dust or cother foreign nzttar into the beakers. lihen
dry, thie begkers are desciceted w0 constant weignt., Oeakers

are we1gheu to nearest O.I rna.

3.) A blank of the acetone (reasured amount) is evaperated also
as cescribed above. Any residusz resuiting frow :ihis blank is
used to correct for the arcunt of acetone used in the washings.
The net weignt is the recuired perticulate residue.



C.

D.

E.

Container No. 3 (Impirger weter plus water rinsings)

1.)

The volume of inpinger water has been neasured at the
recovery station and recorcec. QCur 1abcrat0ry reasures
the firal volumes in these coateiners whick allows us o

_.determine the volume of wasiings used and to correct for - - -—m

this viater using a bdlank.

~After measuring the volume of water, the solution is trans-

ferred to a separetory funnal. The orcanic nmarticulate is

then extracted using three 25 mi portions of chioroform,
folloved by three 25 n1 poriicns of ethyl ether. Tha or-

ganic solvents are then corbined and weshed once with 100 ml

of distillec water. The combined solvents are transferred

to a tared beaker (preparsd as above) end evapore*ed at 7COF
until dry. The samples are then cescicated to constant weight.

. A blenk of the distiiled water used in the impingers and

viashings is also extreciec with the chlcroform,and ether.

The orcaric exuract is tnen used es & blernk for the orgenic
particulate ard the watier phase s a blank Tor t e {minger
vater and washings. The yater nhase is evaJOPCueo at 212CF
until dry. The resjdue is descicated to constant weicht and
corrected for any blarnk found '

Container No. & (Acetcn2 wasihinos-hack)

1)

Acetcne wasnings arz first measurad and then transterred to
tared beakers (pripared as abova) end allowec to evancrate (o
drvness at ambient temperature end pressure. Ulpon cryinc, the
beakers are descicztad to constant vweight., A bBlank o the ace-
torie used is also nva rn""bcu and eny corrections Jdue to the
acetorie are .. o o:iossary. feaxers are veighad to nearest
0.1 mg. . '

Container 0. 5 (Silica gel)

1.)

2.)

Preparation :
The silica is placed in a wicde ncuth plestic bottle and
capped. The silica gel is then weighed to #0.1 gm,

After sarmpling, the used silica gel is weighed to nearest 0.1

- gm and weight of water collected is cetermined.

Special Note .

A1l samples are dried in 250 ml beakers to a constant we1ght



APPENDIX F

SAMPLE HANDLING LOG

This appendix presents a table containing information identifying

the chain of custody and handling of collected samples,
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MRI Task No.

S T R B

MIDWEST RESEARCH

!

a b

} } }

INSTITUTE

BI XS —&//

‘

.L "SAMPLE HANDLING LOG

PaRpT - A3 92D = BlestF /;75/40,, ,Recorded by 267\}55@7

Run ! Sample /772 .

No. | No. Activity. Date Time Personnel Remarks
v ca//c:.c'/z/;hﬂ =/ O?&D":/ﬂ/.} /E'Je/:»/—-/;‘ww Wb A
/—/ ' Srzmsdere Yo ﬁe/J L=l <§'r/€) /.';.?\'30 ¢ e Lo
/=1 ', AN probe . /e 2 /'}7;7 ‘1 /D oo 2o, jeySel ‘:8/./"7 £PA /L/_/p/ a/ur-rnf; Jorn el
J -/ g \5 y2mple Aox lezn /Ln? 21 = /:.3’,5 f) )= e ’ : )

=/ [ \O Q Lic s  shom 2y i | R/ GEO R 7—,~ug1 ' Jocded 2¥ rni3hR ’j—-/unc/—)v
/=1 % Arzns por? to X 5-/5 sRoe lo Ko /se ,o,z/):;/nﬁ ) < 2
=] | o6r/ s, ez _);z/ Lose vrde S| = B30 | s g

/=1 Arznspsrd hom drock do 1Bhe S 9| w00 | & leteo

)=/ ma7 23d. storax 579 ©FLE | F Leresmaa Jo che d
Vatd c’/?’/(/ 375 b6-7 — /77//2»4»4&975 'anz/qjjj c'aw'//())é-o/
/-7 -[07"& )Q & -7 — }9”//2»7»;4775 n/z;/ég ce vered in bozle
o ré?ffi?’,‘f, Yo );7’,0 6 Q,/ey 6-73 —_ M//zmm Ve | r\?s}j Cw/f—‘z?bﬁv 2,/

Comments

PR FY Wy



MRI Task No. 25 3 5 — < /]

| ) ) . )

]

! )

) } }

MIDWEST RESEARCH INSTITUTE

'SAMPLE HANDLING LOG

AN T Asa2co Alest T Besleo

‘ =2 &>\
);\Record ed by .

Run | Sample o 177 2

No. | No. Activity. . Date Time Personnel Remarks

[/~ 2 i " c o/l < ;4'::’/; S -6 0755"/2/3 :5 (;;;:7 /“7.,

[#20 Q |\ | Arensbere dotier] 222 |S-7¢| sa30 ¢ e

/+2 N Q ﬁ/Jt))l/k L-/etﬁ}‘hq— . -5”/1&‘ ' /3 i -2 ol (;i/a)’:‘?,/z ) E—Plg Al doring /Ua;.;/*h
[ #2] \‘) N ;2,,4,,/9 dexw c/;én/;ag N5=/C | = 1330 rE ) '
/=2 \A QL I(é//{'/ 5)253;;‘-:3;3,9\ ! 5.:’/4 = /YOO Y- {ff’ﬁ’fﬁ M jau:f:’f/; T
/=2 '/—r‘znj;p..or)z o w2 7 sy /RO 6 & Ko loo " pens erz/c 2
/-210605 | s./rex },e_/ L ride SHE| = | RENpaa

/=2 ,ﬁ%prage ;s?' w2 ) S—19 P20 £ Ren sz o2 Ao o

/- - 2172/75/’ 5 ’ e L-7 - 27 //z.mm-/n; 6_7272/7)‘:.)‘ cernle szec/
/=2 : &;4; /1’57_5,{__ | H—") —_ /?7/‘/2»—:/14/)75 APE&ADJ/?E’//L COnCe
=2 Irihspert do mppo Riley |eor3| = |poalemen s | pegusitedid BN

Comments



Va!

) ) ) S B

MIDWEST RESEARCH

!

! }

} } !

INSTITUTE.

SAMPLE HANDUING: LOG

MR‘ Tosk No. 53 '57) - < ;0;)4/!/7_.-4/2;*//5. Ao showse. A5 9RCO Recorded by .k .

Run | Sample. | 19722 _

No. | No. Activity Date Time . Personnel Remarks

;- ) c:.«:;//g . . 51 oo -205 IZ 7;-47;{—4»4'—1

/=3 {;( (\ | Az~ stere o *-\Z/e/'./ /24 |5=/8| same ¢ e

/=3 \\ N e he o leo 200 o S/l /3o | mlr CSZ? o EPS Aelp dorpe )vaeh
/=2 1 \Q Y $30m /e b ox c/wan/f.—yq 574l = /e | rE /

1 QN | fevd 5 Jorma s S=e | =s00 T | Joetead =9 my it hdteeendih
/ "3 : /Pzns,oo A o 2 T =5 >R e | & sLe /s o /2»445/)'72/ ca ,:

(D O/ 3:/r¢2 se/ a’z:cl——-q)_:_c/ Sl = 30| s ’

/=2 sherma, s t&z 22772 / ST | o g0 /= /J/)e/))mzn S few

/=D anz 7'75 ) il — A, /7/2mmﬂ75 c&m,oéa ;Z{ o/

/=5 6%&/’“"/\‘? G6—"7 — ‘7 A@ﬁwb ~1/7/?5>/1c o
/-3 72\::’;;{0!:"‘71"9(/ o EPP — L. R /QL’{ D) — 9 P 2o s I:o%;%i’J 2,0~ mes/
Comments .

[V o W ards



6-4

T b)) ) b ) ] | b)) ) T o) ;
' MIDWEST RESEARCH INSTITUTE,
"SAMPLE HANDLING LOG ‘

4

Recorded by 2 cross ey

MRI Task No. B35 55— <//

BT s AsArco Al Ses Dror sm_ —
Run | Sample /7722 _
No. | No. Ac'r?vi'fv Date Time . Personnel ' Remarks
‘ B /5 — 2. AL/l
l—/ <D //@ <_)i/ a1 :5-"/(-, I)lojfﬂﬁ' . (-::/W‘i/; bt
;L&/ m L2 /e"m& e #/e/c/ =Y J=r¢ /OO ¢ e
A~/ LN poediz /e 20700 5 S| 1 9DO 557..‘“ BA/;S P4 Se/n
( M el e — _ Co : -
A=/ n | 52:m ple ,é.o;c e2Lring -2l 19 DO 2
N X ¢ 7 o ; T
L=~/ :\3 ~ Celd 3"/0/'»? y<__. . 57 oliale) 2. )}Er‘?)/:/{; toctad 2 Pyt
2= A9 N /rznjﬂpr% o P2/27 5-/F -y (o Ko /so nNedspmz /) 2
g .. ) . 7
-/ Q eco23d 3,/ 2/ §2 S Sivewnrdod |57 (Lo Ve
Prxy ) pu ;
3=/ :zm,o/e éo)\ /e ;:/,,7} Ao Y—/)| 930 REx 2O
2=/ > ;Zona © 24 sz 39| wooo | /< /3,’¢J>Vnzm Joo See o
A -/ }/72/‘75/5 6'7 - /’7-/:/2/%”’/;?75 4/)’7)/{’4("&</
2=/ 35&/“; & @f’? T ! Ze /éé/?j ﬁ/Z)}Z(g ¢ &> a7
7—'/ ::‘))/7>0‘;>/~710(¥ )&) E/oﬂ- é 4 /Qq b-lﬁ - "”- ‘)’/leilf—) J_}:'/C):g::{ ?_J}:\ 1972//
Comments

o /N S
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] ).

MIDWEST RESEARCH

]

]

}

}

) } )

INSTITUTE
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INSTITUTE IR

Recorded by = §>\

e

M

SRR T Js5592c0  Blesr £ 4252404»&
Run | Sample . 17772 :
No. | No. Activity. Date Time Personne«l Remarks
2-3 col e etk o 526170552 | 7,;:‘;;:@"“'
2= | | Arernstece Jo Lictd [2b 5=/ r900. C e
-3 ! ) MOA)IL& /e 2 sy ‘ S/ /730 {)Zv‘?/’: EC\—Q& EPrR- Hhelp
2’} Q {V\J Symple box thg/gnf;;% 5 /6 /C/.}D 27 ‘ ]
2-3 V,} AG v[/';/c/ SHo 2N 4 57| ro0o J2 k= ’%f’f},é Jocted o A meahr
2-2 r; Q 72"2/)b~/0r‘7L Yo 27727 TS| sreo & e /s o psmz) o 2
2-3 C})(oﬁb/ 2,/2 2' e /! sz ~ded S| oo | s 7
X2 S 20070 Ce u/boxd?_/“e—f;/,: S-1F| o920 rE $/2¢
- 1#@/‘? L ?,)l /772/ s 17| egoo /'%/’lamsmzn /&C,)m_ 9,
2.-3 8/72//:/:5/ > ' é’? — ,%,/sza;mﬂﬂ,s _@JLS—AQ—ULCM/JQ &d
2> 5)?16> ~ 258 G- _ ’’ _j?,/éms”'p/z,‘;)z/(_ LDV e
2-3 sf—reg;;cr\/ Yo 580 — b ‘@/0/1/ 6-/3 — ‘e /,ngff)f;‘:-’»?cg 2~ 225/

Comments



8-d

A T N

MIDWEST RESEARCH

]

} - ]

) } }

INSTITUTE

'SAMPLE HANDLING LOG

v

MRl Task No. _ 35 335 —<// /0!4.4”7 Do ,6/3572/5-' o 3JHHJJIKRecorded by
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APPENDIX G

SAMPLE NUMBER LOG




Test No. 1
Sample Type

Run (1-1)

Probe and cyclone bypass
Filter
Ether chloroform ext
Imp H_O
L)

Acetone wash

Silica gel

Run_(1-2)

Probe and cyclone bypass
Filter

Ether chloroform Ext.
Impinger H20

Acetone wash

Silica gel

Run_ (1-3)

Probe and cyclone‘bypass
Filter

Ether chloroform ext
Impinger H,0

Acetone wash

Silica gel

TABLE G-I

SAMPLE NUMBER SUMMARY

MRI No.
0606 ‘
0607 (1098)
0608

0609

0610

0611

0600
0601 (1095)
0602
0603
0604

0605

0612
0613 (1097)
0641
0615
0616

0617

G-2

EPA No.

72-000 - 807
72-000- 808
72-000- 809
72-000- 810
72-000- 811

72-000- 812

72-000- 801
72-000- 802
72-000-803
72-000- 804
72-000- 805

72-000-806

72-000-813
72-000-814
72-000-815
72-000-816
72-000-817

72-000-818



Test No. 2
Sample Type

Run (2-1)
Probe and cyclone bypass
Filter
Ether chloroform ext.
Impinger H,0
Acetone wash

Silica gel

Run (2-2)

Probe and cyclone bypass
Filter

Ether chloroform ext
Impinger H20

Acetone wash

Silica gel

Run (2-3)

Probe and cyclone bypass
Filter

Ether chloroform ext
Impinger H,0

Acetone wash

Silica gel

TABLE G-I (Continued)

MRI No.

0618

0619

0620

0621

0622

0623

0624

0625

0626

0627

0628

0629

0630

0631

0632

0633

0634

0635

G-3

(1099)

(1100)

(1101)

EPA No.
72-000- 819
72-000- 820
72-000- 821
72-000- 822
72-000- 823

72-000- 824

72-000- 825
72-000- 826
72-000- 827
72-000- 828
72-000- 829

72-000- 830

72-000- 831
72-000- 832
72-000- 833
72-000-834‘
72-000- 835

72-000- 836



Test No. 3
Sample Type

Run_(3-1)

Probe and cyclone bypass
Filter

Ether chloroform ext
Impinger H90

Acetone wash

Silica gel

Run (3-2)

Probe and cyclone bypass
Filter

Ether chloroform ext
Impinger H,0

Acetone wash

Silica gel

Run (3-3)

Probe and cyclone bypass
Filter

Ether chloroform ext
Impinger Hy0

Acetone wash

TABLE G-I (Continued)

MRI No.

0636
0637
0638
0639
0640

0641

0642
0643
0644
0645
0646

0647

0648
0649
0650
0651

0652

G-4

(i102)

(1103)

(1104)

72-000 -

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

72-000-

EPA No.
837
838
839
840
841

842

843
844
845
846
847

848

849
850
851"
852

853



o

TABLE G-I (Concluded)

Test No. 3
Sample Type

Run (3-3)
Silica gel
Acetone blank (all tests)

Dist HZO blank (all tests)

MRI No.

0653

0654

0655

EPA No.
72-000-854

72-000- 855

72-000- 856
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APPENDIX H

PARTICULATE ANALYSIS DATA REDUCTION

This appendix presents particulate analysis data reduction for
mass emissions, trace element analysis results performed by Battelle,

Columbus; and lead analysis results performed by EPA/OAP.



} ) s ¥ ) l 1 ) | } i } }
TABLE H-T
PARTICULATE WEIGHTS
samer e’ cont FINAL TAKE WEIGHT VOL OF BLANK
RUN TYPL NUMKER WEIGRT WEIGHT GAIN SAMPLE RESID
(GRAMS) (GRAMS) (GRAMS) {ML) (GM/ML)
1-1 7 - B82.365410 B2.365400 «000010 20040 «0000000
1-1 G 0655 Bl1.743790 Bl, 743590 «000200 175.0 «0000011
1-1 10 0554 82.341170 B2.341170 0000000 1500 00000000
1-1 1 0oe0e 85,.,5581490 85,547310 .010830 150.0
1-1 2 N6a9 B4.154550 Bhe 099540 s 029310 38240
i-1 5 0506 8349285990 33793640 e 134950 555.0
b/
~arTIal PARTICULATE WEIGHT - « 1383610 GRAMS OR 138461 MILiL IGRAMS

TOTAL FARTICULATE wWEIGHT - «215361 GRAMS OR 21536 MILLIGRAMS

1-2 7 - 852365410 B2+365400 «000010 20040 «0000000
1-2 8 - £6.111340 ° 864,1113¢0 «000020 200.0 .0000001
1-2 S G555 E14743790 8147435590 000200 175.0 «0000011
1-2 10 0654 B2.341170 52.341170 0.000000 150.0 00000000
1-2 1 neoe B0.7T12790 B0.702180 «010610 15040

1-2 3 0504 B4e338R60 844389820 « 009040 B4e0

1-2 5 G600 67024159 66.986160 « 037990 386.0

1-2 6 1095 «07160 «202470 « 004690

42,68 MILLIGRAMS
112494 MILLIGRAMS

PARTI:sL PARTICULATE WEIGHT -
TOTAL PARTICULATE wWEIGHT -

« 042680 GRAMS OR
«112941 GRAMS OR

a2/ See field data form - last page.

b/ The partial weight agrees with the December 23, 1971 method in the
Federal Register and the total weight agrees with the August 17, 1971
method. The impinger catch is included per the August method.

BLANK
WEIGHT
(GRAMS)

.000022
« 000437
0000000
0000000

«000022
«000386
0000000
0000000

PARTIC WT
(GRAMS)

«010808
« 058873
«007070
« 134959
« 003660

«010588
« 009040
«037990
« 004690



SAMPLE CONT
RUN TYPE NUMIER
1-3 7 -
1-3 8 -
1-3 9 (1655
1-2 0 0654
1-3 1 0514
1-3 Z 0615
1-3 3 0016
1-3 5 nele
1-3 6 1097
PARTIAL
TOTAL

VRV VRV W VI VI AV SV
'
bt ot Pt Gt ot fd  prd pd et

FINAL
WEIGHNT
(GRAMS)

82.365410
85,1113490
#1. 743790
B82.341170
851.2506€0
78.692400
B1.096710
B2.89765(

«200120

PAaRTICULATE WEIGHT -
PARTICULATE WEIGHT =

0655
0654
0620
0621
gb22
0018
1099

UV WN = O O 0~

824365410
564111340
B1.7437990
652341170
BE.584580
82.621080
82304500
86991540

«213390

PARTIAL PARTICULATE WEIGHT =

TOTAL

PARTICULATE wEIGHT -

TABLE H-I (Continued)

——_
——~——

TARE WEIGHT voL OF BLANK
WEIGHT oA IN SAMPLE RESID
(GRAMS) (GRAMS) (4L) (GM/ML)

82.365400 «000010 20040 «+0000000
46.111320 «000020 200.0 «00000¢C1
8ls743590 « 000200 1750 «0000011
82.341170 0000000 150.0 0.0000000
Bls242000 « 0086690 150.0
T8.606340 0026060 37040
B2.881490 «016160 42640
«1990390 «001090
«017250 GRAMS OR 17.25 MILLIGRAMS
« 059235 GRAMS OR 59.23 MILLIGRAMS
B2«365400 «000010 200.0 «0000000
86.1113720 .000020 20060 «0000001
8l1«76359¢ «000200 175.0 «0000011
B24341170 0.000000 150.,0 040000000
B88.576660 s 007920 15060
H2.553220 . 673800 366.0
824300190 « 004310 G3.0 ;
86.951630 « 039910 3300
« 203350 « 008740

« 049650 GRAMS DR
« 129299 GRAMS OR

49.65 MILLIGRAMS
129.30 MILLIGRAMS

BLANK
WEIGHT
{GRAMS)

» 000022
000423
0.000000
0.000000

«000022
* +000418
0.000000
0.000000

PARTIC wWT
(GRAMS)

« 008638
« 025637
«007710
¢ 016160
«001090

«007898
e 067442
«004310
« 035510
«00G740



7 n

SAMPLE CONT FINAL
RUN TYPL NUMBER WEIGHT
{GRAMS)
2=-2 7 - B2.365410
2-2 8 -— 864111340
2-2 9 0655 81.743790
2-2 0 0654 82.341170
2-2 1 0626 784393900
2-2 Z 0627 8209346y
2=-2 3 06728 T19,236726(0
2-2 5 0624 78592440
2=-2 6 1100 « 212570
PARTIAL PARTICULATE WEIGHT =-
TOTAL PARTICULATE WEIGHT =~
2-3 7 - B2.365410
2-3 K - 85.111340
2-3 S 3655 8la7437990
2-3 ] 05654 &2.341170
2-3 1 0h32 89.613930
2-3 Fd 0633 £1.2707260
2-3 3 0634 T3.253339¢
2-3 5 0630 77.122550
2-3 6 i1ol « 190460
PARTIAaL PARTICULATE WEIGHT -~
PARTICULATE WEIGHT -

TOTAL

TABLE H-I (Continued)

TARE
WEIGHT
(GRAMS)

86.11132¢
B8l.764359
B2.34117¢
Te.386210
Ble 009RSY
19,2941 0¢(
T6456575¢

206290

«032970 GRAVS
« 075981 GRo™

B2e36540(
86.111372¢
31,7435G0
82.34117¢
B9.602463(
Ble2l5210
T79.26800¢
TT. 094700

« 153060

-~
48
-

WEIGHT
GAIN
(GRAMS)

«000010
« 600020
« 000200
0.000000
007670
« 033590
002160
026690
e 005280

OR
OR

«000010
«000020
« 000200
0000000
«011500
« 055050
« 021390
« 028150
« 003400

« 031550 GR&“S NR
«119042 GRAVS OR

BLANK

voL OF
SAMPLE RESID

(ML) (GM/ML)
200.0 «0000000
2000 «0000001
175.0 0000011
1500 040000000
150.0
356.0

900

289.0
MILLIGRAMS
MILL IGRAMS
20090 «0000000
20040 «0000001
175.0 0000011
1500 000000000
1500
3729

10240
308.0

31.55 MILLIGRAMS
119.04 MILLIGRAMS

o—
et

BLANK
WEIGHT
(GRAMS)

»000022
« 000407
0000000
0000000

« 000022
. «000425
0.000000
0.000000

PARTIC WT
(GRAMS)

«007668
«033183
«002160
« 026690
« 006280

«011478
« 054625
« 021390
« 028150
« 003400



TABLE H-1 (Continued)

SAMPLE CONT FINAL TARE WEIGHT voL OF BL ANK BLANK
———RUN - TYPE NUMafFR WEIGHT WEIGHT GalIN SAMPLE RESID WEIGHT PARTIC WT - -
(GRAMS) (GRAMS) (GRAMS) (ML) (GM/ML) (GRAMS) (GRAMS)
3-1 7 - 820365410  82.355400 « 000010 20040  +0000000
31 10 0654 82e341170 B2.341170 04000000 15060 00000000 -
3-1 1 0633 76.901090  78.EBBIR1Q .011260 15060 «000022 «011257
- —-3=1 Z 0639 864021200 850972230 00‘-}8970 384,00 « 000439 0048531 -
3-1 3 0640 81998070 81.995810 « 002250 116.0 0.000000 «002260
————— 3-1 5 0636 B81.809090 B1.791880 . 017210 38640 0.000000 .017210
3-1 6 1102 «200000 .193479 . 006530 « 006530
e PARTIAL PARTICULATE WEIGHT = .023740 GRAMS OR 23.746 MILLIGRAMS
. TOTAL  PARTICULATE WEIGHT = 085789 GRAMS OR 85.79 MILLIGRAMS
d_‘ - .
3-2 7 - 82,365410 B2.365400 .C00010 200.0  «0000000
B H - 866111340 864111320 «000020 2000  +0000001
3-2 9 0655 81.743790 81.7435990 « 000200 1750  +0000011
e 3= 10 0654 82.341170 82.341170 0.000000 1500 0.0000000
3-2 1 0544 B87.287300 87.27589¢ .011610 150,0 .000022 .011388
e 3=2 2 0645 89.485260  39.428420 + 056840 37240 . 000425 . 056415 .
3-2 3 0646 80.102770  80.097690 « 0050060 98.0 0000000 « 005080
e 3=D 5 0642 77065020  T7.0644370 e 020650 232.0 0.000000  «020650 ..
3-2 6 1103 «213430 . 204930 < 008500 008500
——— - PARTIAL PARTICULATE WEIGHT = .029150 GRAMS OR 29.15 MILLIGRAMS

PARTICULATE WEIGHT -~ 102032 GRAMS OR 102,03 MILLIGRAMS



SAMPLE CONT

—— RUN - TYPE

l
(JCJU(J%)U(d%J?i
W wwwWwwww |

l
!
|

}
i

—— - PA4RTIAL

!

TOTAL

9-H

P UTWN =~ < DD~

- TABLE H-I (Concluded)
TARE

FINAL VoL OF

WE IGHT
NUMBER WEIGHT WEIGHT GAIN SAMPLE
(GRAMS) (GRAMS) (GRAMS) (ML)

- 82.365410 824365400 000010 20040
- 864111340 864111320 060020 20040
0655 814743790 #1,743590 000200 17540
0654 82341170 B2.341170 0000000 15040
0650 Boe7T71l4a8Q BO.761900 « (3095060 150.90
0651 82.44T760 B2.410560 « 037200 38240
0652 77.395120 77.380000 «015120 164,40
0648 B3.,668710 83.652210 « 016500 318.0
1104 «2031990 «201000 002190

PARTICULATE WEIGHT =
PARTICULATE wWEIGAT =~

«018650 GRAMS OR
«080131 GrRAMS OR

BLANK
RESID
(GM/ML)

«0000000
0000001
«0000011
00000000

18.69 MILLIGRAMS
80,13 MILLIGRAMS

BLANK
WEIGHT
(GRAMS)

«000022
« 000437
0.000000
0.000000

PARTIC WT
(GRAMS)

« 009558

« 036763 . .

«015120
«016500
«002150
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Columbus Lah()ratonos

505 King Avenue

- . Columbus, Ohio 43201
Telephone (614} 299-3151
Telex 24 -5454

=

- — PUNNNERE RV
August 16, 1972 . .
—
- - . _4__//‘
~—-— "Dr. Robert ¥. Lee, Jr. —

Division of Atmosvheric Surveillizance
Environmental Protection Agency
Research Triangle Farx, North Carolina 27711

- Dear Dr. Lee: « ~

Contract No. 68-02-0447
-— Solution Samples 72-000-801 through 72-000-815;
72-000-320; 72-000-837 through 72-000-841;
72-(20=843 through 72-000-847; and 72-000-849
through 72-000-853

The aralyses of 29 samples plus 4 blanks, described in Mr. Lampe's letter

dated July 10, 972 are show1 in Table 1. Each bottle contained approximately
- 50 + 2 ml c¢iecpt 72-0G0C=-044 which contained 40 + 2 ml., Some leakage in the

shipping box was noted; This may account for one sample having less solution

than the others. Note that the results in Table 1 are expressed in micrograms
- per milliliter {ug/wl), not per total sample.

Those sampies showing relatively high amounts of Pb by optical emission spectro-
- graphy (0ES) were checked for Pb by atomic absorption spectrophotometry (AAS).

For these samples the AAS value is given as noted in Table 1; all other data are

by OES. ’
— A

The blank values for the filters show considerably higher concentrations of

some elements than do the sample filters. We cannot explain this; perhaps

more filter material was taken for the blank than was used to prepare the samples.
- The reported values were rechecked for possible errors.

Please call if you have any questions.

Very truly yours,

/Z’l' /,)/7- ‘,/?%77

— W. M. Henry, Chief
Environmental and Materials Characterization Division

WHi: ces
—
¢c: Dr. Parrvi . von Lehmden
Mr. Robert Lampe

H-7
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TABLE H-II
OPTICAL EMISSION SPECTROGRAPHIC ANALYSIS OF NITRIC ACID-FILTER SOLUTIONS
(Resuits in micrograme per milliliter) \
Contract No - 68-02-0447
) Determinations Requested - Priority 1 and 2 elements
Tyvpe of Analysis -~ Optical Emdssioun Spectrography (OES) and
Atomic Absorption Svectrophotometry (AAS)
LY
"~ Sample Dasizoation s N
Front 1/2 Back 1/2 Front 1/2
Ace. Filter Blank E~C Ext. Tmp. Ace, Ace. Filtex Bian
Element _ 72-000-801  72-000-802 _ 72-000-802 _ 72-000-803 _ 72-009~504 ) =000-805 _ 72~000-807___72-0C0-808 ~ (31X
B <0.001 <0.001 <0.001 <0.001 <0.001 <0. 001 <0. 001 <0.001 <0, &,
cd 0.3 0.5 <0.05 <0.05 <C.05 <C.05 L. 0.2 <0.63
As <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
v <0.01 0.02 0.05 <0.01 <0.01 <0.01 <0.01 0.02 0.1
z Mn 0.5 0.03 0.03 <0.01 0.02 0.01 0.03 0.03 0.03"
Ni 0.03 0.03 0.05 <0.01 0.05 0.05 0.05 0.1 0.1 |
sb <0.05 <0.05 <0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05’
Cr 0.03 0.06 0.1 0.01 0.2 0.1 0.1 - 0.1 0.1
Zn 5. 1. 10. <0.1 0.1 <0.1 5. . 10.
Cu 0.05 0.01 0.01 <0701 0.01 0.02 0.1 ‘ 0.03 0.03
Pb 10. (b) 50. (b) 0.1 0.1 0.3 0.1 20. (b) 25.(b) 0.1
B 0.1 8. 80. 0.01 0.01 0.1 0.1 | 10. 80.
F@) - - - - - - - - -
Li <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 - <0l3 <0.3 <0.3
Ag 0.03 0.003 <0.001 <0.001 <0.001 <0.001 o}os 0.002 <0.001
sn 0.1 0.1 0.03 0.03 <0.03 <0.03 0.2 0.1\ 0.03
Fe 0.5 1. 2. 0.05 0.3 0.5 1.| 1. Y
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TABLE H-II (Continued)
’ Sample Designation
Front 1/2 Boank 172 Front 1/2
Ace. Filter Blank E-C Ext. Imp. Ace. Ace, Filter Blank
Flement  72-000-801  72-000-802  72-000-802  72-000-803 _ 72-000-804  72-000-805  72=000-807 _ 72-050-308  72-000~-
Sr 0.03 0.5 2. <(,03 <0.03 <0.03 <0,03 0.5 2
Xa 1. 30. 80. 0.3 2. 1. 2, 30. 132
K 0.3 10. 40, 0.1 0.3 0.3 0.5 20, 50.
Ca 3. 30. 65. 0.2 2. 90, 5. 0. 85.
si .3, 10. 5. 0.5 0.5 5. 5. 10. 5.
‘g 0.3 20. 15. 0.03 ¢.1 0.5 0.5 20. 15,
B <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Co <0.01 <0.01 <0.01 . <0.01 <0.01 <0.01 0.01 0.2 <0.01
= Ge <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
© Mo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ti 0.02 0.05 0.3 <0.01 <0.01 0.01 0.02 0.04 0.3
.- E o ) o ) i ) ) )
Te <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Th <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Zr <0.01 0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.01 0.05
Ba 0.01 10. 100. <0.01 <0.01 <0.01 ' 0.05 10. 100.
Al 0.5 20. 80. 0.1 0.3 0.5 1. 20. 80.




TABLE H-II (Continued)

O1-H

- Sample Designation ‘
Back 1/2 Front 1/2 !
E-C Ext. Imp, Ace. Ace. Filter Blank E-C Ext, Filter Blanx
Flement 72-000-809 72-000-810 72-000-811 72-000-813 72-000-814 72-000j§14 72-000-815 72-000-820 72-000j
Be <0.001 <0.001 <0.001 <0.001 <0.001 <0.gOi <0.001 <0.001 <0.0j
cd <0.05 0.05 <0.05 0.05 <0.05 <0.05 <0.05 1. 0.05
As <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
\Y <0.01 <0.01 <0.01 <0.01 0.02 0.1 <0.01 0.02 <0.01
Mn <0.01 0.03 <0.01 0.01 0.03 0.03 0.01 0.03 <0.,02
Ni <0.01 0.2 0.01 0.03 0.1 0.05 0.03 0.1 0.03
Sb <0.05 <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.,05 <0.05
Cr 0.01 0.5 0.05- 0.03 0.3 0.3 0.03 0.3 0.03
Zn <0.1 0.2 <0.1 0.3 0.2 10. <0.1 5. <0.1
Cu <oTo1 0.03 <0T01 0.01 0.01 0.01 <0701 0.02 <0.01
Pb 0.05 1, 0.1 0.5 2, 0.1 <0.05 130. (b) <0.05
Se (a) - - - - - - - - -
B 0.05 0.01 0.1 0.1 8. 80. <0.01 10, 0.01
F(a) - - - - - - - - -
Li <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Ag <0.001 0.002 <0.001 0.003 <0.001 <0.001 ﬁ<0.001 0.01 <0.0¢
Sn <0.03 0.03 0.03 0.03 0.03 6.03 <0.03 0.2 <0.03
Fe 0.1 1. 0.2 0.5 1. 2, 1. 1. 2.




TABLE H-II (Continued)

Sample Designation

Back 1/2 Front 1/2

E-C Ext, Imp. Ace. Ace. Filter Blank « E-C Ext. Filter Blank
Flement _ 72-000-809 _ 72-000-810  72-000-811 _ 72-000-813 _ 72-000-814 _72-000-814 __ 72-000-815 72-000-820 _ 72-007-
St <0.03 <0.03 <0.03 <0.03 0.1 1. <0.03 10.05 <0.03
Na 0.3 2, 0.3 0.3 35. 15. 0.1 35, 0.1
K 0.3 0.5 0.3 0.3 10. 40. 0.1 25. 0.1
Ca 0.5 5. 15. 0.3 35. 50. 0.2 50. 0.2
st 2. 5. , 1. L 5. 5. 0.3 10. 0.3
Mg 0.03 0.03 0.3 0.1 20. 15. 0.02 25. 0.02
BY <0.01 <0.01 <0.01 ' <0.01 <0.01 <0.01 <0.01  <0.01 <0.01
Co <0.01 <0.01 <0.0L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
T Ge <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
T Mo <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
T1 0.02 0.01 0.01 0.01 0.03 0.5 <0.01 0.03 0.02
Sm - - - - - - - - -
Te <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Th <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Zr <0.01 <0.01 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 <0.01
Ba <0.1 0.03 <0.01 0.03 10. 105, <0.01 10. 0.01

Al 0.3 ) 1. 0.3 0.3 20. 80. 0.1 25, 0.1




TABLE H-II (Continued)

Sample Designation

Front 1/2 Back 1/2 Front 1/2 i
Ace. Filter E-C Ext. Imp. Ace. Ace. Filter E-C Ext. Imp, !
Element 72-000-837  72-000-838 _ 72-000-839 _72-000-840 72-000-841 _72-000-843  72-000-844 72-000-845  72-000-¢
Be <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
cd 0.2 0.4 <0.05 <0.05 <0.05 0.5 1. <0.05 <0.05
As <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
v <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Mn 0.02 0.03 0.01 1 0.01 <0.01 0.01 0.03 <0.01 <0.01
Ni 0.03 0.3 ' 0.04 <0.01 <0.01 0.02 0.1 <0.01 <0.01
Sb <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cr 0.05 0.3 0.1 - 0.05 0.02 0.04 0.1 0.01 0.1
Zn 2. 1. 0.1 0.1 <0.1 1. 2. <0.1 <0.1
f Cu 0.02 0.02 <0T01 0.01 <0.01 0.01 0.02 <0.01 <0.01
¥ pb 4, 30.(b)" 0.1 0.5 0.1 20.(b) 90. (b) 0.05 0.3
Se(a) - - - - - - - - -
B 0.2 7. 0.03 <0.01 <0.01 0.1 10. 0.03 <0.01
F(a) - - - - - - - - -
Li <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Ag 0.03 0.001 <0.001 <0.001 <0.001 0.003 ' 0.003 0.1 <0.001
Sn 0.1 0.05 <0.03 0.03 <0.05 0.05 0.1 <0.05 <0.05
Fe 0.5 2. 0.5 0.3 0.3 0.5 2. 0.3 0.3




TABLE H-II (Continued)

Sample Designation

Front 1/2 Back 1/2 Front 1A2
Ace. Filter E-C Ext. Imp. Ace. Ace, ' Filter E-C Ext. Imp.
Element  72-000-837  82-000-838  72-000-839  72-000-840 _ 72~000-841  72-000-843 _ 72-000-844 _ 72-000-845  72-000-¢
Sr <0.03 0.05 <0.03 <0.03 <0.03 <0.03 0.1 <0.03 <0.03
Na 1. 35. 0.5 2. 1. 0.5 3s. 0.5 1.
K 0.3 20. 0.1 0.3 0.1 0.1 25. 0.1 0.3
Ca 0.5 35. 0.5 0.5 0.1 0.5 35. 0.1 0.3
3 0.5 5. 1. 0.5 1. 2. 10. 1. 0.3
Mg 0.2 20. " 0.2 0.1 0.03 0.1 25. 0.1 0.05
BL <0.01 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
= Co <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
5; Ge <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Mo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ti <0.01 0.04 <0.01 <0.01 <0.01 <0.01 0.05 <0.01 <0.01
Sm - - - - - - - - -
Te <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Th <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Zr <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Ba <0.01 10. 0.03 0.02 <0.01 <0.01 4, 0.01 0.01
Al 0.3 20. 0.3 0.3 0.3 0.5 25. 0.3 0.3




#1-H

TABLE H-II (Continued)

——

Sample Designation

i

Back 1/2 Front 1/2 Back 1/2
Ace. Ace. Filter E-C Ext. Imp. Ace.
Element _ 72-000-847 _ 72-000-849 _ 72-000-850 _ 72-000-851 _72-000-852 __ 72-000-853

Be <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
cd <0.05 0.3 0.5 <0.05 <0.05 <0.05
As <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
v <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Mn 0,01 0.03 0.03 <0.01 <0.01 0.01
NL <0.01 0.2 0.2 0.04 <0.01 <0.04
Sb <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05
Cr 0.02 0.1 0.2 0.01 0.03 0.08
Zn <0.1 1. 0.2 <0.1 <0.1 <0.1
Cu 0.01 0.02 <0.01 <0.01 <0.01 <0.01
Pb 0.3 2. 10. (b) <0.05 0.2 0.3
Se(a) - - - - - -
B <0.01 0.1 7. <0.01 <0.01 <0.01
F(a) - - - - - -
Li <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Ag <0.001 0.05 <0.001 <0.001 <0.001 <0.001
Sn <0.05 0.05 <0.05 <0.05 <0.05 <0.05
Fe 1. 2. 3. 0.3 0.5

0.5




ST1-H

TABLE H-II (Concluded)

~ ) S
Saple Deslenation

Back 1/2 Front 1/2 Back 1/
Ace. Ace. Filter B~ Ext. 4+ Tmp. Ace,
Element _ 72-000-847  72-000-849 _ 72-000~850 _ 72-000-851  72-0C0=832  72-000-2
St <0.03 <0.03 0.1 <0.07 <0.03 <0, 03
Na 2. 2. 35. i. 1. 1.
K 0.3 0.4 20. 0.1 0.1 0.1
Ca 0.2 0.4 35. 0.1 0.4 1.
si I. 2; 7. 1. 0.3 0.5
Mg 0.1 0.2 20. 0.1 0.05 0.1
Bi <0.01 .<0.01 <0.01 <0.01 <0.01 <0.01
Co <0.01 <0.01 . <0.01 <0.01 <0.01 <0.01
Ge <0.03 <0.03 <0.03 <0.03 <0.03  <0.03
Mo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1 ~0.01 0.01 0.03 0,01 <0.01 <0.01L
Sm - - - - - -
Te <0.1 0.1  <0.1 <0.1 <0.1 <o.1‘
Th <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
zr <0.01 <0.01 <0.01 <0.01 .01~ - <o.01
Ba <0.01 0.01 3. <0.01 <0.01 <o.01§
Al 0.3 0.5 20. 0.3 0.3 \ 0.5

(a) Not detectable by analysis technique used.

(b) AAS value.

T = Trace. ' E'
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TABLE H-III

EPA ANALYTICAL REQUEST & REPORT

(Must be filled out for each test run)

.| o Pay

. [Fi¥st Ident.
No. Used 72 _npd

Last Ident.
No. Used r,2.¢¢D

L5

-

5’) r._/, .‘?q)»ﬂ,[:&\

30l

/}Q) ,7’ a ’{ k‘} AL A O

Test No. Z2-/1:1-1%
Run No. [

INDUSTRY UNIT PROCESS/OPERATION
(Use Table A) / ‘
. AIR POLLUTION CONTROU S Z
COMPANY ASARCO 9 %a;/ Aew ,;./
‘ , FUEL USTD o
ADDRESS /‘y[r‘uc’\, . 7’?"40’-7 AL 0 3! r N R /’l?/f "“1!'-/ L7 2
‘ 7 : INLET Caeen Vg
. 0 7,;ﬂ ’ AL .
SANPLING Prtecleds (e 5’ OUTLET GAS VOLUNME SNMPLED /02. )0
METHOD ) : ! (METER VOL. IN FT")
N . 1
Ident. No. Descripntion of . Samele o 1 Analysis Recuested - General Cemments.
‘ Sample or Sample o ) 0,' (approx. concentrations-possible interfercnces
i . {So1igd) {{Liquigd) . .. Lo NN
. Fraction or ol etec.) (Indicate specific analysis on backsicde!
Tiapri #ol '—-3/”"’\-‘{ 1j/ "f 2z Ty 2t n 2 /‘{\‘ ("-"r-/" r‘.’;,..) 5 I ({ -4 g‘/\/? i M/\
N\ iopop ¥ /;,—i‘//’,,'“." I[:,:’:-” e z‘(CTl‘ S (4// '/ ”[’;I‘/l‘) ) . r‘/ - S ¢
PRVE é - . _' N4 B - .
T2-r0) A4 C//'\' - L/" /[" Carf g (}.". R R ”‘ N ’/ i T T~ 1 . !
7. pop S f"f',x o //“"','I.:-‘hb b sy 24 A "/ il a s 3
doreop Se g e U s A : / - - . . ‘
i
.
COMMENTS:
+ SAMPLING 7/ REQUEST

CONTRACTOR

-
7)&«(’(1,»{. *'( 1()(’, JOG- L-(4

(if applicable) , »

4

e 20
Co g fln b Y

REVIEWED

/
PROJECT OFFICER (Z;/ !

/\/-rl;*(:l:"""[’d/ 6 1£/72',

DATE /I\/NI\LYSI S REQUESTLED

B
_/j"/iﬁ /7/ 1222

7 7 7

i
i
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TABLE H-III (Continued)
t REPORT OF ANALYSIS
; Trace Elements Mark (x) for specific analysis requested
; ppm - for thde samp!es Mark {(¥) in block to left of Ident. Ne. when
‘ i pg/ml - for liquid samples roguesting a1l an~lysis on £has line
I icent, o Hg | Be | Cd | As | V | Mo | Ni | S | C | Zn | Co | Po | Se | B | F | Li | Ag| o | Fe | S | Naj K | Ca| Si |UHg |Be "‘”ﬁ‘{{ﬁjf
monsoxli, B 4 B K 0 0 P 00 P00 U0 g pop oo g oo oo up
T = = = A = I [ Uy Iy Iy [ [ O By I [ B
NS 0 A D O T I (I O 1 [ Y A I I 0 I O
N 2370 S 0 " [ 5 (I B O B A O A O
o o L O ™ I (™ Ny gy ¥y 0 g i !
: 0 N I I 0 U 0 A 3T U6 I R I I T I O R 0 A O ] 1 d L]
N R A A T A U I O O A 0
N U [ I O T A T U O O A I _l Q L_J LT L 13 ]
1] N T (O I N T N T N N T T T O O N I R O
= N EEE N EE ) ] R J
o Analysis Kothed: 1-Nra, 2-8848, 3-OES, 4-AA, 5-ASV, 6-NRF, and 7- other Commentess
Oﬁ_ﬂr_ A_wily_sus Use TablLBta fill analysis requested (above ewch columnn) fhark (x) fcrip_ecific analysis roguested
et o, | ) e - | AT, Lrog ol Blalclor i
I N 25 ] 0 35 D b 2000 L J m ] m
77 Y 2710 ] ] ] Ye _{ LT T ] | | LJ
T, M ap ] T o [ ] ] ] ] ] ]
P w e P ] T34 ] ] ] i ] ]
N L] L L ] L ] ] LI L] L ]
- J - ] Jf/é@ - _14’ /"pm/ "Z./lzlh { L'é)f’.;{,/jé’zzb""fim‘{’lﬁ":]{( Z/J:/r‘%f{’,h../ll- -
| ] ] T an 7 I R S k7 57 =
©r .__! ._.l _J _ _L:,Z/QL( »;"‘(: It .-J‘x,(_)(/u-} ; _f,_"l \M!/'L[l‘ .f:r‘ [T G P _L-.". 2:{,1:';(:7._1 _‘-('/ I —J/:,l(/{ iy , .-—},‘/( P}, /,,(
— B R J g M-y BT ooy g W o -V ‘
- Anaive K,\.\\‘\’AL\"L’V(\‘\ ? ,7 “ 6 ¢ Ty (t,‘
oL Lrnthod AA , A : v :
" commentor _ A Loa e e 7SV BT 12V 7'//4" AMMZ' netlint Leblodew ftle.
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72215 /b
Sampling Date Zr.|T0o.ay _lnrst Ident.

TABLE H-III (Continued)

REQUEST & REFCORT

(Must be filled out for each test run)

r L :
Test No. ZZ7 H-17

7 “LastIdent.
No. Used 72 —000 70 No. Used 7Z-200— 8] Run No. Z /
£ ﬁ s i )
INDUSTRY e Ao 0 LT UNIT PROCESS/OPERMATION BlocA Dunrace
A (Use Table A) .
A L
COMPANY Quoipocare Loncliliv, Jod Roftrsva  DIR POLLUTION CONTROL Lo Kecoril
A ;
/ 2 , FUEL USED R 0y -

ADDRESS P ren P2 s ares . 25 7 1o (,f Sa J .,

: » / ., n / anter [ &}?’J ot N‘" ’ .

' Lot lod (,’)?..:_/7, {.5) ! 92 .20
SAMPLING - OUTLET GAS VOLUME SAMPLE? -
METHOD IB/ (METER VOL. IN FT7)

- 1
Ident. No. Description of WtSamole Vol Analysis Recue’sted - General Comments
Sample or Sample ) Lo (approx. concentrations-possible interferences
. (So1id) [(Liguid) . e . 1~
Fraction - . ml etc.) (Indicate svecific analysis on backsidn;
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TABLE H-II1II (Continued)

REPORT OF ANALYSIS
Trace Elements
ppm - for solid samples
pa/ml - for liquid samples-

Mark (x) for specific analysis requested i
Mark (X) in block to left of Ident. No. when
requesting 211 _sanalysis on thet line

leest.¥o, | Mg | Be | Co | As | v [ ma| 8| s | e |z [co P |se |8y F | ui|ag|sn|re] s | na| ok |ca| s |ug|3e | PSS
N 5y N5 J 0 S I A A I A O I A T Y I U I 0 D O A O B
572 7 6 R A A A B O ([ Ry s [ Ry B I B B ]
i H P U L I [0 N I Y B W J£ E.J
oy O 0 0 I g O g
A I A A I R E D E R I L 6 R 6 A IS O B A
JSTJgyy gy g gy gy g 4d gy gy g dd g g dd
LT U R 0 D I B NN L1 A rJ L] rI 1 T NN
I[N U U O A A B
5 [ 5 O 5 S I I I 1 I 0 I B M RS T R
BN 5 R R I B Y R TOTO T O g o p J 0 [ T
Analysis fiethed:  1-NAA, F-SSMS5, 3I-OES, 4-MA, 5-ASV, 6-XRF, and 7- other ) - Comnonts:
Cther Analysis.- Use Table B to fill analysis requested (above each column) ' ‘ . Nark (x) for specilic analysis regoostiad
Keat o, | /e d
' ‘ﬁl/j_;ﬂ QLZZ) ] ] B L] L] | : ] ] : ]
T U3 m B N B ] T | T N J
B R4S Jozse U | Ll M ] ] L] | L ]
Iryi]d g5 ] ] I ] ] - 1] ] J
X0 on 3 ] ] ] ] ] B ] u J
L] | | ] ] u L 1 ] ] Y
_ 7 LI B J . 7 m J
7 T o 2 gn] I ] T T N ]
| L _] ] 1 ] ] ] L] B ]
J | ] 1 ] J | ] B ]
Annive
o thnd /%‘J&

Comments:




ce-H

TABLE H-III (Continued)
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PROJECT PARTICIPANTS AND TITLES




Name

Paul Constant
Bob Tussey

Reid Flippin
Edward Trompeter
Robert Stultz
Robert Conkling

Gary Kelso

Title

Program Manager

Project Chief, Assistant Program Manager

Field Lab. Technician

Testing Engineer
Testing Engineer
Testing Engineer

Engr. Technician

Henry Moloney Engr. Technician

Edward Cartwright Engr. Techmnician
Chatten Cowherd Technical Consultant
Fred Bergman Analytical Chemist

Michael Hammons Laboratory Technician




APPENDIX K

RELATED REPORTS

Two reports presented in this appendix are directly related to
the performance of these tests. They include (1) MRI plant site Presurvey

Report and, (2) ASARCO - Trip Report by EPA.
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MIDWEST RESEARCH INSTITUTE
425 Volker Boulevarc

Kansas City, Missouri 6411C
Telephone (816) 561-0202

Mr. Clyde E. Riley

Environmental Protection Agency, OAP, ETB
Research Triangle Park,

North Carolina 27711

Subject: Presurvey report, American Smelting and Refining Company
(ASARCO), Glover Missouri, on April 25, 1872, Contract
No. 68-02-028, Task 10, MRI Project No. 3585-C, Task 11.

Dear Gene:

The delayed submittal of this presurvey report is due to re-
scheduling resulting from process changes at this plant, and negotiated
testing method deviations from Method 6 and 8 for the MOROCO plant.

On April 25, 1972 we conducted a presurvey visit to the ASARCO
plant in Glover, Missouri, to determine the level of effort required to
perform testing pursuant to your task order Number 10. The task consists
of a presurvey and testing to determine total particulate emissions from
three lead smelter blast furnace baghouse stacks simultaneocusly. Three
tests will be performed. The collected samples will be returned to MRI for
analysis. Pursuant to your request, we will not analyze collected samples
for Pb using atomic absorption. We will however, retain the samples for
your analysis.

The following report consists of: (1) an enclosed completed
"Prelininary Survey" form, (2) a description of support platform require-
ments, (3) a description of manpower requirements, (4) proposed scheduling,
and (5) process monitoring requirements.

SUPPORT PLATFORM REQUIREMENTS

During the presurvey, we determined that erection of scaffolding
on the baghouse roof to support personnel and eguipment was excessively
complicated and potentially hazardous. Mr. Bates contacted the plant
engineer. An inspection and discussion revealed their willingness and
preference to erect welded platforms to the stacks. After determining the
desirable location for ports,a sketch specification was drafted with plant
personnel. ' '



May 8, 1972
Mr. Clyde E. Riley

I have been informed that the platforms are in place at this
time. Ports will be installed in our presence during preliminary setup
on May 12 or 15. Minor welded angle supports have been installed to serve
pullys for equipment hoisting.

Mr. Paul has indicated a preliminary estimated cost of $2,000 for
erection of platforms. As instructed by EPA contracts, MRI will issue a
purchase order to American Smelting and Refining Company for this work,
which will be a project expense. »

MANPOWER REQUIREMENTS

Each of the three stacks will require a two-man particulate
team. We will alsc provide a process technician. The process technician
will also serve to perform laboratory cleanup and sample handling. The
project chief will coordinate testing and complete the 8-man field crew.
This structure assumes completion of one test by each team per day for a
three-day period. The first day of the week will be for setup completion
and the last day for cleanup and testing backup.

Table I presents our estimated manpower requirements.

TABLE I

ESTIMATED MANHOURS FOR ASARCO TESTING

Task TimeZHours

1. Setup and cleanup 130
2. Travel 60
3. Scaffold erection and removal -
4. TYield testing 240
5. Analysis 80
6. Report writing 80
7. Planning and administration 90
Presurvey » 35
Premium overtime 30
Straight overtime 75
820

K-3



May 8, 1972
Mr. Clyde E. Riley

Setup and cleanup includes time required up to and including
May 8 to checkout and load equipment, setup and take down equipment on
site. Checkout at MRI after returning is also included.

Although the plant is located in the same state as MRI, its
remoteness requires considerable travel time.

The necessity of completing the tests on schedule justifies our
estimated overtime.

SCHEDUL ING

As you are aware, our initial schedule for this plant required
setup on the 4th and 5th of May. The process changes forced rescheduling
setup and testing. Platform erection has been completed.

We are scheduled to complete testing at MOLOCO on May 11. Part
of the MOLOCO crew will cleanup equipment there while the remaining crew
transfers equipment and initiates setup on this plant on May 12. May 15
will be utilized to complete setup. The 16th, 17th, and 18th is scheduled
for testing and the 19th for cleanmup, and test backup.

Samples will be returned to the institute for analysis during the
following two weeks.

We will comply with reporting requirements as stipulated iﬁ the
task order. '

PROCESS MONITORING

Pursuant to your request, we will provide one technician to
record process data as directed by an EPA representative. We assume no.
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May 8, 1972
Mr, Clyde E. Riley

responsibility in controlling the process during testing. Contact will be
maintained with this individual in the control room during testing to
- insure coordination.

Sincerely,
MIDWEST RESEARCH INSTITUTE

Robert C. Tussey, Jr.
Approved: Associate Environmental Engineer

Paul C. Constant, Jr.
— Program Manager
PCC:mh
— cc: Environmental Protection Agency
Durham Contract Operation
Research Triangle Park
- North Carolina 27711
Attn: Mr, M. P. Honeycutt
- Contracting Officer (1 Copy of the Report)
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Page 2 = Preliminary Survey

Assumed Constituents of Stack Gas for Fach Sampling Site & P2 ofre &< on A%;
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Possible Testing Sites (1) LleoF Lo me e bachoovse =lack # )

(2) " # 2
(3). '/ Zz 3
(4) ‘
Can Samples be Collected of:

a. Raw materials . @7 S e. Product 725

b. Control equipmeﬁt effluent e o f. Fue]t cre o

¢. Ash 7 €5 g. Other —

| d. Scrubber water 916'3'

Signature Required on Passes ¢, = o
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o Dy et
; 5/4%/?‘1 '7))'?/

Best Time to Test e o Z G h .*‘.5 c/{e(/() Lo (/‘ér‘ /ﬁafy 99/ 9} /O

~ Ave the Following Available at the Plant?

a. Parking Facilities zes  oh
b. Electric Extension Cords_s, ¢ ¢ i.
C. Electrician yes J.
d. Safety Equipment: e s k.
e. Ice C wo 1.
. Acetone . . mo m.
g. Distilled water 1O n.

Weighing Balanée
lean-up Areca

Laboratofy Facilities

Sampling Portis

Scaffolding .

Restroom

Vending Machines




Page 3 - Preliminary Survey

1. Electricity Source

a. Amperage per circuit ‘2O A e= Ly LR e

’

b. lLocation of fuse box

c__m*rl-\o ] > st AN

r@fruﬂ ;J_Lo)

- ¢c. Extension cord lengths

d. Adapters necded?

2. Safety Equipment Needed

a. Hard hats T

b. Safety glasses _» 12T

- J

c. Goggles .
3. Ice

a. Vendor

\L\-—k_);_:j;)‘——— \oc/)x

.d. 3afety shoes

e, Alarms

f. Other

resped réf}-or::
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I
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) o r 27727

~b. Location

= T z

Py

4., Acetone

¥

a. Vendor 7727
b. Location
c. Teléphone
5.  Sampling Ports
a. Who will provide /247720

b. Size opening 2 TD

6. Scaffotding wo=1ded Plzdflorme

a. Height

5,&:&..- S)qe Lg,,)\—o\_ﬁ

,b: - Length, ..

"¢, Vendor A= i2cD

Address

" Telephone
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Page 4 - Preliminary Survey
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Provide Diagram of Each Sampling Site. Include the Following Inforuation:
- Dimensions to nearest obstruction in all directions from sampling
port. ’ T
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STACK DATA , '

" Propertics of e | o soE | ositE |

Sampling Locations Stack # Stack ¥ Stack #3 Stack #4

Purpose of stack blaf;UL_bagkpux_'éQza)cs

Hejoht ft. /00"’ ' _

Width ft. 2’

Length Tt, 7 ~

Diameter ft. I.D.

Wall thickness in. Vn D3 ddedens CoemoirF Bowrdd

Material of construction

Ports: a. Existing .

b. Size opening /7&91%L/
¢. Distance of
Platform

St;g;ght distance before L.3@;

Type of restriction prreching -

St;g;ght distance after | 2D

Type of restriction S drent ~

Environment hish Pb ot

Work space plzdfor-

Aubicnt temp. °OF arndirend _ B

Avg. pitot reading <ﬁ20’ iﬁ>Hg D.05

Stack velocity F/M yoO o

SCEM L0, oDO a

Hoisture % by volume 30 o
~ Stack teinperature OF /D o

Particulate loading gr/SCF 7 - o

Particle size < o

Gases present CO, SO+ -

Stack pressure Hy0, in g — N o

Hater Sprays - y e :

Dilution air be s o Tt

Elevator m o T
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. ENVIRONMENTAL PROTECTICN AGENCY
TR e .
fesly t :
134}2 : * Date: 28 0CT

Subject: Trip Report - ASARCO Lead Smelter at Glover, Missouri

T.: Agqting Chief, Chemical and Combustion Section

1. -Purposei

To obtain information on the operation of lead smelters and determine
the emission control technology used. The smelter was also evaluated
to deteri.nb the possibility of testing to obtain data for setting
standards of performance for new stationary sources under the Clean
Air Act of 1970,

I1. ‘R1ace and Date:
ASARCO's lead smelter at Glover, Missouri on August 25, 1971,
I1I. Attendees: ]
1. ASARCO
R. b. Paul, Plant Man;ger
2. Offi

o of Mr Preograms, CPA

(@]

L
i

L')

a. H. B. Coughlin, Acting Chief, Performance Standards Developrient
Se cL10n, Source Control Branch

b. R. T. Jdacobs, Jdr., Chenical Engineer, Source Control Branch

IV. Discussion:

1. Plant Tocaticn:

The smelter is locate d in the town of Glover, Missouri. That p
the country contazins many trees and these near the smelter appe
be in the sama good ¢ J1tion as trees at a distance.

rt of
red to

a
&

2. General Topics of Discussion:

a. The setting of performance standards for now st
under the Clean Air Act of 1070 was discussed. Also di
Reguiremants for Preperaticn, Adepticn, aend Subnitic? o
Plans for states.

- A K-13



~of smoke gensrated during the pouring.

Page 2 -~ Acting Chief, Chemical and Combustion Section

b. They informed us that their lead smelter at Shelby, California
had closed recently. Factors which contributed to its closing were the
unstable politics of South American countries which are their suppliers
of ore and a generally uneconomical operation due to the out- dated
technology being used at the smelter.

3. Process Description:

a. The smelter was designed by ASARCO and built by Kaiser Engineering.
It is a custom smelter (all ore is purchased from other companies? with

a design capacity of 90,000 tons lead per year and started production in
1968. Presently they are operating only five days per week but are
producing at a 90,000 ton per year rate. The average inlet concentrate
analysis is 70-75% lead, 2 1/2 percent zinc, 1 percent copper. If the
concentrate composition were to change due to changes in suppliers, the
particu]ate emissions from th2 imel. » wou:i. 1o xin approxim. -1y constant
since most of the part1cu]ate mattei is mewallic fumes with very little
entrainaed dust.

b. The smelter operation consists of a sintering machine, blast
furnace, drossing, decopperizing, desilverizing, dezincing, and refining
kettles. There is control of particulates from the sintering machine and
blast furnace, with a separate baghouse Tor each, but there is nc control
of particulates from the other operations or of sulfur emissions fTrom any
pairt of the swelter (even though the daily sulfur cmissions to the air are
about 75 tons).

c. The sintering machine is of the updraft design with a feed rate
of 1500 tons per day. There is only cne gas strcam teken from the machine
and it, alono with hygiene ventilation air, is sent to @ baghouse for
recovery of particulates. The sulfur dwoAude concentration in the gas
stream is unknown.

d. The blast furnace has a production rate of 300 tons per day. The
product bullion and slag are removad cortinuously from the furnace. Gases
from the tapping and furnace operation are combined and sent to a baghouse
for recovery of particulates. The blast furnace slag is coranutated witn
some being recycled to sintering and the rest being discarded. The gases
from granulating are vented to the atmosphere through a water venturi
scrubber.

e. The drossing, decopperizing, desilverizing, dezincing, and refining
kettles have no civission control devices on them. A1l are located in a
large open building., While there we witnessed the pouring of a ladle of
blast {urnace lead into the drossing kettle and there was a large quantity
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Page 3 - Acting Chief, Chemical and Combustion Section
4, Control of Emissions:

a. Two baghouses are used for contrel of particulate emissions at
this smzlter. One baghouse treats gas from sintering and hygiene
ventilation while the other trecats gas from the blast furnace. The
use of two baghouses was dictated by general company policy. However,

a possible advantage may be realized since changes in emission
characteristics due to changes in ore suppliers may be better controlled
by having specarate baghouses for the sintering machine and the blast
furnace. Both baghouses were designed by ASARCO and are enclosed concrete

. structures of the compartmented, pressure type with a design efficiency

of 99.8 percent. The bags are 12 1/2 inch diameter by 20 foot long with
204 per compartmznt and made of dacron or orlon (some of each material).
Each baghouse is inspected daily to insure proper maintenance of the bags.

b. The sintering machine gas and =2ntiiation s2 2oz ined and
cooled in a water spray chamber before going to tue pagnouse. The nine
compartment baghouse (total cloth area 129,000 square feet) has an inlet
gas rate of 232,000 ACFM at 204°F (air to cloth ratio of 1.8 or 2.0
ACFM/squere fe;t with one compartmant being cleaned). Gases from the
baghouse are vented through a 12 inch thick, 610 foot tall concrete stack
of 20 foot diameter The stack nas four temperature monitors which in
conjunction with a grou ind Tevel ambicnt air SO, moniitor are used to reculate
the smelter prooqu1on rate based upon wWeatherTconditions to prevent an
excess arpund level concentraticn of On. There is a sampling house on
the ductwork between bachouse and spac} “which has an “"Asagaina" sampler
This sampler collects a continuous isoxinetic sample in a bag for 2-3
day period after which the collectid material is weighed. Based upon
this sempler the particulate emissions frem the main plgnt stack ar
estimated at 125 pounds per day. During cur visit, the stack emissions
were al an opacity of 20 percent. :

c. The b]a:t furnace gascs are cooled in a water spray ch
going to the baghnuse. The six compartient baghouse (total ¢
77,000 square T;eu) has an indet gas rate of 131,000 ACFM a
to cloth ratio of 1.7 or 2.0 ACFH/square feet with one coma
cleaned). Gases from the bLavhouse are vented through threc 5
with each stack tiaken the exhaust from two compartients, The v
emissions is unknown. During our visit., the stack emissions wer
opacity of zero percent.
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d. Trace elemant emissions from the smelter have not been mzas
However, it is felt by the plant persornel that the enly signifi
trace element present i their concentrates which is emittud o
is cadmiwm. Thevre is alout O. C”/ perceut in the concentrale whic
be a yearly emission of atout 10 7ons.

-t
he ol
1

-

S K-15



Page 4 - Acting Chief, Chemical and Combustion Section

5. Feasibility of Testing:

a. During the plant visit a visual survey was made of the plant
ductwork and stacks and where possible construction dravings were obtained.
A meeting was held with Mr. J. Rom the Project Officer for non-ferrous
smelters, Chemical and Metallurgical Section, Emissions Testing Branch
to determine the possibility of conducting emission tests in the smelter.

b. The sintering machine gases should not be tested in the ductwork
between the baghouse and stack but could be tested in the stack with
valid results being obtained. The concrete stack has rno sampling ports
but they could probably be installed if the company agrees. However,
during our visit they did not scem agreeable to this idea.

c. The blast furnace gases should not be tested in the ductwork between
the baghouse and stack but could be tested “o the gfocbe witb valid results

being cbtained. The metal stacks v+ o0 3. "*'i ;‘::r:, o they could
be installed if the company agrees. During our visit they seemed agreeable

to this idea. .
V. Conclusions and Recommendations;

The sintering machine gases frem its baghouse and the blast furnace
gases Trom its baghouse should both be tested to determine the particulate
emissions from these sources.
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Robert T. Jacobs Jr. =

Chemical anu Combustion Section

Source Control branch

Division of Coupliance

bureau of Stationary Source
Pollution Control
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