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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 Cart\7right, Robert Conkling, Henry Moloney, Edward Trompeter,

Gary Kelso, 9nd 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

/;} 1 /. .~. X-//J a<A///"'/;~/ .
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 production.

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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III. 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 consistencyo 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 particulate 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 1b/hr (Run 3) to 27.25 Ib/hr

(Run 1).
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TABLE I

SUMMARY OF COMBINED PARTICULATE EMISSIONS
FROM ALL THREE STACK~I

Run Nwnbcr

1 2 3

.,-

....

.....

Vo lume of Gas, Samp led, DSCF~/
Percent Hoisture by Volume
Average Stack Temperature, OF
Stack Volumetric Flow Rate, DSCF~/
Stack Volumetric Flow Rate, ACFM£/
Percent Isokinetic

Particulates - Probe, Cyclone, and
Filter Catch

mg
gr/DSCF
gr/ACF
lb/hr

Particulates - Total Catch

mg
gr/nSCF
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

Percent Lead in Front Half Particulate
Catch

Percent Lead in Impinger Particulate
Catch

Percent Lead in Total Particulate Catch~/

251.19
3.67

137
131,515
158,629

92.7

198.54
0.0120
0.0099

14.02

387.53
0.0236
0.0196

27.25

48.8

5.926
0.000344
0.000285
0.412

6.534
0.000381
0.000316
0.454.

2.98

0.322

1. 69

246.95
4.57

136
126,800
154,205

94.2

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

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

q.65

73.3

8.325
0.000523
·0.000425
0.556

8.860
0.000557
0.000~4.53

0.59+

11. 6

0.272

3.30

..-
a/ Dry standard cubic feet at 70°F. 29.92 in. Hg.
£/ Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
£/ Actual cubic feet per minute .
i/ The efficiency of collection of specific elements, including lead, for the EPA

particulate Method 5 has not been determined.
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TABLE II :1

SUMMARY OF EMISSIONS - STACK NO.1

d/
l..::.1-

Run Number

2-1 3-1

-

-

-

Date
Volume of Gas Sampled, DSCF~/
Percent Moisture by Volume
Average Stack Temperature, OF
Stack Volumetric Flow Rate, DSC~/
Stack Volumetric Flow Rate, ACFM£/
Percent Isokinetic

Particulates - Probe, Cyclone, and
Filter Catch

mg
gr/DSCF
gr/ACF
lb/hr

Particulates - Total Catch

mg
gr/DSCF
gr/ACF
lb/hr

Percent Impinger Catch

Lead Emissions - Probe, Cyclone,
and Filter Catch

mg
gr/DSCF
gr/ACF
lb/hr

Lead Emissions - Total Catch

mg
gr/DSCF
gr/ACF
Ib/hr

Percent Lead in Front Half Particulate
Catch

Percent Lead in Impinger Particulate
Catch

Percent Lead in Total Particulate Catch~/

5-16-72
83.63

3.8
HS i.3'.i

45,023
54,430

90.2

138.61
0.0256
0.0212
9.89

215.36
0.0398
0.0329

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

5-16-72
97.93
4.3

134
50,228
60,712

94.0

49.65
0.0079

"

0.006'5
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

5-17-72
75.39
4.6

149
36,914
45,638

99.1

23.74
0.0048
0.0039
1. 54

85.~q7

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

~/ Dry standard cubic feet at 70°F, 29.92 in. Hg.
~/ Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
£/ Actual cubic 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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TABLE III

SUMMARY OF EMISSIONS - STACK NO. ,2

1- 2.~/

}{un Number

3-2

-

Date
Volume of Gas Sampled, DSCF~I

Percent Moisture by Volume
Average Stack Temperature, of

Stack Volumetric Flow Rate, DSCF~/
Stack Volumetric Flow Rate, ACFM£/
Percent Isokinetic

Particulates - Probe, Cyclone, and
Filter Catch

mg
gr/DSCF
gr/ACF
lb/hr

Particulates - Total Catch

mg
gr/DSCF
gr/ACF
lb/hr

Percent Impinger Catch

Lead Emissions - Probe, Cyclone,
and Filter Catch

mg
gr/DSCF
gr/ACF
lb/hr

Lead Emissions - Total Catch

mg

gr/DSCF
gr/ACF
lb/hr

Percent Lead in Front Half Particulate
Catch

Percent Lead in Impinger Particulate
Catch

Percent Lead in Total Particulate Catc~/

5-16-72
93.72

3.6
137

48,792
58,781

92.6

42.68
0.0071
0.0058
2.97

112.94
0.0188
0.0156
7.85

62.2

3.235
0.000529
0.000440
0.222

3.463
0.000566
0.000471
0.237

7.58

0.325

3.07

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

7.59

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

~/ Dry standard cubic feet at 70°F, 29.92 in. Hg.
~/ Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
£/ Actual cubic 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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TABLE IV

SUMMARY OF EMISSIONS - STACK NO.3

1-#./

Run Number

Date
Volume of Gas Sampled, DSCF~/
Percent Moisture by Volume
Average Stack Temperature, of

Stack Volumetric Flow, DSCFM£/
Stack Volumetric Flow Rate, ACFMS/
Percent Isokinetic

Particulates - Probe, Cyclone, and
Filter Catch

mg
gr/DSCF
gr/ACF
1b/hr

Particulates - Total Catch

5-16-72
73.84
3.6

137
37,700
45,518

95.3

17.25
0.0036
0.0029
1.16

5-16-72
82.59
4.5

135
42,450
51,482

94.1

31.55
0.0059
0.0049
2.16

5-17-72
79.00
4.5

145
37,553
46,182

102.1

18.69
0.0036
0.0029x
1.18

-

mg
gr/DSCF
gr/ACF
1b/hr

Percent Impinger Catch

Lead Emissions - Probe, Cyclone,
and Filter Catch

59.23 119.04 80,13
0.0124 0.0224 0.0156
0.0103 0.0184 0.0127
4.00 8.14 5.05

70.9 73.5 76.7

mg
gr/DSCF
gr/ACF
1b/hr

Lead Emissions - Total Catch

0.256
0.0000534
0.0000443
0.0174

0.425
0.0000793
0.0000654
0.0289

1.015
0.000198
0.000161
0.0620

- mg
gr/DSCF
gr/ACF
1b/hr

Percent Lead in Front Half Particulate
Catch

Percent Lead in Impinger Particulate
Catch

Percent Lead in Total Particulate Catc~/

0.456 0.560 1. 160
0.0000952 0.000104 0.000226
0.0000790 0.0000~3(".~ 0.000184
0.0309 0.0383 0.0707

1.48 1. 35 5.43

0.476 0,154 0.236

0.770 0.470 1.45

~/ Dry standard cubic feet at 70°F, 29.92 in. Hg.
£/ Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
E..! Actual cubic feet per minute.
i/ Run number-stack number.

!Z,/ 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) varied

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 lb/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, 802 concentration varied from

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

9
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TABLE V

SUMMARY OF GASEOUS TESTING

A. Carrier Gases

Gas Composition (Vol. % Dry)
CO2 °2 CO N2

Run 1 1.5 19.0 2.3 77 .2

Run 2 1.4 19.1 2.4 77 .1

Run 3 1.6 19.3 2.3 76.8

B. Sulfur Dioxide~/

Dynascience Continous Monitor

ppm S02, by volume (70 OF)

Run 1 372

Run 2 359

Run 3 479

~/ S02 monitoring and data reduction by EPA.
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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 S02 monitor and

recorder during Method 5 testing.

MRI contracted ASARCO to erect personnel and equipmenG-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 llrail" 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 prepared.

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.

12
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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 operation are com­

bined and sent to a six-chamber baghouse for particulate control and

recovery.

The blast furnace gases are cooled by 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
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Concentrate

Mixing

Sintering

Reduction Slag

Refining

to Customers

Source: As provided by EPA/OAP

Figure 1 - ASARCO, Glover, Lead Smelter Flow Diagram
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The six-compartment baghouse (total cloth area 77,000 ft 2) has an

inlet gas rate of 131,000 ACFM at 137°F (air-to-c1oth ratio,of 1.7 or 2.0

ACFM per square feet with one compartment being cleaned). Gases from the

baghouse are vented through three 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.

TIle cullected 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
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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 baghouse concentration.

The continuous sample for the S02 monitoring instrument was

drawn from Stack 1 at roof level.

16
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VII. PROCESS OPERATIONSI/

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 furnace 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 o 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 operational 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 ANALYTICAL 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 modification~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 part of the opera­

tion; wait 2 min each time a damper opens.

4. After 2-min period - visible emissions compare again with

prec1eaning 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. H20) 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 (Ox 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.
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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 MRl 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 802 Dynascience instrument was a 1/4 in.

ID by 36 in. long stainless steel tube.~/ 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 glass wool

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

~I 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 SOZ. 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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TABLE A-I

PARTICULATE EMISSION DATA

'4 t~ .~ ~ ) =- S C- T ...; 1 I '"," -\ " ~ T " 1-1 1-2 1-3

[' ~. ):. J r:- .::('..J . S-1(-..-12 :,-lo-7c 5-16-72

IJ.\J P~J~~ Tr u ulA~tTE~ I .~ •• 7 '::J .37'::) .375
TT ~"t. r TI ;,1':' OF PUr\! "1I~ 12~.O !2M.U 12t'.O
D' ri~~J~~TkIC ~RESSU~~ It'I.Me, 29.03 29.nJ 29.03t·
~I\'~ ~vu O~lFIC~ ~KES )~JP PJ • ...,ZO 1.QS8 2.30~ 1.309
V'I VOL uRY Q6S-~fTE~ CQ~D ,)CF ;';2.20 102.10 7~.28

Tr.: A1/',:. GAS '~t=:TC:K Tf.t,P i)F0.r IOCl.7 103.4 q3.~

VHSTJ 1/ 0 L U'"< Y Gt> S- STu CJ i'J [) DSCF ~3.6J 93.72 73.84
V ~<! T0TQL ~2n COLLECTEU ""L Ob.O 7'3.2 57.6
'I V.' V VOL rl2-J VAPU[.<-STO COtJD SCF 3.25 3.47 2.73
O"it)S f.-' ~ ~Ct. NT.o1 (', 1ST UK t ~'( VOL 3.d 3.b 3.6
'.') l-iOLi: F~ACTI,J", l!?Y ':"AS .962 .964 .964
PCOZ PEi-{CErH C(P oy VOL, 0RY 1.5 1 • ':> 1.5
Pi)!:' PE~CENT 02 MY VOL. lHY 19.0 19.0 19.0
pco PE"CEf\JT CO 'jy VOL, DRY 2.3 2.::' 2.3

> Pi\I(? ~:: .~. • T 1.J? ':' Y \.'i..IL, L)WY 77.2 77.c. 77.2I
N "',..) I" •• c •.•.. ,_'-~~ 'JT-[)~Y STK (~'...s 2~.OtJ 2':1.00 29.00

~.I ,v ;1 Cj L ~ CUL~, .... 1" T- STK :;AS 213.59 2tl.60 2cl.61
CP PIlOT FI;..-E C';)~f FIe I r~r,n .~SU .850 .850
[WS Al/tJ ST": Vj::L~j(ITY "'E4.0 I~;.rl20 .104 .12'::) .070
TS t.VG STACr, TEi.~r>EYATtJ~f. OEG.F 13~.2 137.0 137.2
rJp f~ f T S il . ~ PLI \j (, F' \) I j,iT ~ 32 32 32
PST STATIC pp~s uF STACK ] r~ • rl G -.00 -.00 -.01
OS STi:.CK .J~C:;C;'Jl""E. .\3S0LUTE 1:'\1. ""!G 24.03 29.03 2'-1.02
VS AVG STACK G~S VEL~CITY Fpr.A 113.:3 1229 949
AS STi<Ct<. flI,... E ~ I:'Je (-..ij~':f 08~~ 6Btl9
OS 5Tr, F LO'J ;..; /..\ T:: , LI i"/ Y~ STU C;\1 DSCF~i 4Sn23 40792 37700
'".j 1\ ACT J AL STfJ C" FLml ~ ATE /\,CFM :>443u 5tn81 '4~41 e
PEI:<I PEkCE ,\IT I SUr<] 1\,:t::T TC 90.2 Y2.b 95.3
8 .ANISO COPRECTIO~ FACTOp 1.000 1.000 1.vOO
tJ.F P4~TICUL~TE ~T-PA~TTAL t-..1G 13F,.b1 '+c.6/j 17.25
t-H PA~TICULATE ~T-TOTAL ~G 215.36 112.94 59.23
Ie PEKe 1~IPH'GER C~TCr1 3S.0 62.2 70.9
C4'J PAkT. L04D-PTL, CT) C~\I I;R/DSCF .0256b .OO71v .00361
CAJ PAt-"l. LOAD-TTL,ST) C"J c;R/DSCF .03966 .01879 .01239
CAT PAKT. LOAi}-PTL.ST-< CI\j C,k/ACF .02121 .OOS89 .00299
CAU PAkT. LOAO-TTL.ST"C C'4 G~UACF .0:1;:'95 .U1559 .01028
CA'N PAKTIC t~I5-PA~TI6L L,..l/H"" 9.89 2.\·n 1.16
CAX PA~TIC (MIS-TOTAL L~/HR 1':>.3} 7.8S 4.00
;:-/, p i=' ~ r-; 1\.1 T ~. x It:'::;, c. £.T~ 70S.3 705.) 705.3
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TABLE A-I (Continued)

l\JAtvtE ;:)E.SC~JF-TIOf\J ')',1 ITS 2-1 ~-2 2-3

OAT ~ 0F '.?l1 :\J 5-16-72 S-16-72 5-16-72

Di\) PRU3E TIP nIAMETEq !I\i .375 .37~ .375
TT ~4E TTl r~E OF RUN t'" I N 12R.O 1~8.U 12H.O
Po dA~OMET~lC PRESSU~E IN. He; ~9.00 29.00 29.00
? ;101 AVG O~JFICE ~RES )~OP I ,\J. rl20 2.7d6 1.043 1.859
Vt-, VOL ot-<'Y GAS-'0ETER COf\JD DCF lO6.b8 72.01 b9.19
P,1 ~VG GAS METER TEM~ OEG.F 104.5 ':1d.~ '-17.2
V~1ST) VOL URY GAS-STU CJN0 OSCF 97.93 6b.43 b2.59
VW TOTAL H20 COLL~CT~J "'1L 91.0 72.5 81.0
Vit/V VOL 121) VAP()R-5 Ti) co,'m SCF 4.31 3.44 3.d4
PHOS PE~CENT ~OISTU~E 3Y VOL 4.3 4.9 4.5
r-.10 ~OLE FqACTION DRY GAS .957 .951 .955
PC02 PEKCENT C02 dY VOL, DRY 1.4 1.4 1.4
PO? PERCiNT 02 BY VOL, DRY 19.1 19.1 1':1.1
PCO PE~CENT CO 3Y VOL, DRY 2.4 2.4 2.4

> PtJ2 PEKCE~T ~2 dY VOL, DRY 77.1 77.1 77.1
I
w M;-iD MOLECULAR ~T-DRY STK GAS 28.99 28.99 28.99

M\'J MOLECJLA~ WT-STK GAS 28.52 2e.45 28.50
CP PITOT TU8E COEFFICIENT .850 .850 .850
OPS AVG STK VELOCITy ~EAD IN.H20 .135 .061 .095
T5 AVG STACK T~~PERATURE D~G.F 134.3 141.~ 13:;.0
t,jp NE T SJ1V,PL I !~G PO I 1'1 TS 32 32 32
PST STATIC ?~fS uF ST~CK IN.HG -.00 -.no -.00
PS ST~CK PRESSU~E, A3S0LUTE IN.HG 29.00 29.00 29.00
VS AVG ST~CK GAS VELOCITY FPM 126~ 87e, 1076
AS STACK A~EA IN2 6Rd9 688S' . 68b9
(,/S ST~ FL0~RATE. ORY,STD CN DSCFM 50?2a 3412~ 42450
OA AC1UAL STACK FLOw~ATE ACFM 60712 42011 51482
PERI PEKCENT ISOKINETIC 94.0 94.6 94.1
0 ANISO CORoECTION FACTOR 1.000 1.000 1.000
MF PAkTICULATE ~T-PARTIAL MG 49.65 32.97 31.55
1-11 PAHTICULATE wT-TOTAL MG 129.30 75.9!:S 119.04
Ie PERC IMPINGER CATCH 61.6 50.0 73.5
CAI\J PAHT. LOAO-PTL,STJ CN GR/DSCF .00790 .00761 .005<j3
CAD PART. LOAD-TTL,sTJ CN GR/OSCF .02057 .0176!:S .02238
CAT PART. LOAO-PTL,ST< CN GR/ACF .OOnS3 .00623 .00489
CAU PAKT. LOAD-TTL, ST", CI-J GR/ACF .01701 .01435 .01844
CAw PAkTIC EMIS-PARTIAL L8/H~ 3.40 2.24 2el6
CAX PAkTIC EMJS-TOT~L LP/HR 5.b5 5.17 8.14
EI\ PEKCcNT EXCESS AI~ 72 Q .3 729.3 729.3
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TABLE A-I (Concluded)

r~,;1\1E JE SC;: 1oJT I Ui\ u\! ITS ]-1 3-2 3-3

lIAl:: OF ~U:') :'-17-72 ::>-17-7'i 5-17-72

tJi\l PPO~~ TIP 0IAMETE~ Ii\! .37S .37:; .375
TT !"ET TI'-1f::'. ('F kUI'< :..111') 12~.U 128.0 128.0
P8 ~A~~~tT~IC PRE5SU~E I ~J • -1(. 29.13 2';1.13 2';1.13
Dvl AVG ORIFICE P~lS )~UP IN.H20 1.4-0b 1.72S 1.524
Viii VOL i)Py ::;AS-t·1~TER cO,-..JO ~)Cf HI.1o -.;1.04 ~'+. 16
Tf"" AV~ GAS M~TER lEMP ()EtJ.F 97.3 ~3.j 91.7
yM5-TD VOL OKY GAS-:=> TO CO\IU IJSCF 7S.39 d5.2b 79.00
Vw lOTAL H20 COLLECTEO ML 75.~ 93.U 78.6
IJ '~' V VeL '-i( 1) Vt.P0R-STD CGNu SCF 3.60 4.41 3. -, 3
P:JI OS PE~CE~T MOISTU~l 3Y VOL 4.6 4.'-) 4.5
~-'1D MOLE FR~CTION 0RY GAS .954 .951 .955
PC02 PE~CE~T C02 6Y VOL. DRY 1.6 1.6 1.4
poz D~~CENT 02 ~Y VOL. DRY 19.3 19.3 18.9
PCO PEkCENT co dY VOL. DRY 2.3 2 • .J 2.3
P~'~2 PE~Ct:f\jT !\lZ t-Y vOL. DRY 7f.:!.d 76.~ 77.4
W'il) ~OL~CULAP ~T-u~Y STK GAS 29.03 29.03 28.'18

> tAw MOL~CULAR~T-ST~ SAS 20.52 2b.46 2b.48
I Co PIlnT TU~E COEFFIC1E~T .P50 .b50 .850

+:-
0PS AVG STK VELOCITY ~EAO IN.H20 .069 .10b .071
TS AV~ ST~CK T~MPER4TU~E DEG.F 14~.6 142. -, 145.6
NP ~lT SA~PLI~G POINTS 32 32 32
PST STATIC ~~~S OF ST4CK II\l.HG -.00 -.00 -f01
PS STACK DP~SSU~E. A3S0LUT~ I t\J. HG 29.13 29.13 29.12
VS AV~ STAC~ Gas VELOCITY fPt-1 9:)4 1140 965
AS STACK AREA 11\12 6 A b9 6889 6e89
QS STK FLO~RATE, URY,ST~ CN DSCFr-1 36914 44391 37553
QA ACTUAL STACK FLOW RATE ACF!vl 45638 5455~ 46182
PERI ~E~CENT lSOKI~ETI: 99.1 93.1 102.1
B ANISO CO~RECTION FACTOR 1.000 1.000 1.000
MF PlIRTICULATF wT-PAcHIAL MG 23.74 2".15 18.69
~.q DAPTICdLATE .'iT-TOTll.L t"'G 85.7~ 102.03 80.13
IC PEKe I~PINGER CATCH 72.3 71.4 76.7
C~t--J P~HT. LGAQ-PTL,STD CN GR/DSCF .00487 .00530 .00366
CAO PAKT. LonD-TlL,ST0 CN G~/DSCF .01762 .01855 .01570
C:.T PA~T. LO~D-PTl.ST~ CN GR/ACF .0039'+- .00431 .00298
C~U PA~T. LJAO-TTL.ST~ CN Gk/ACF .01424 .015Cb .01276
C~~' P~~TIC ~~IS-PARTIAL L~/h'" 1.54 2.02 lela
c~x PA~TIC ~~IS-10TAL L3/HR '::1.57 7.0S 5.05
Et.. PE;"':~'~T E:jC~SS I'd:; bS4.0 b:>4.0 661.4



E:: XAMPLf::: PAtH I CULATE CALCULAT IONS

Run (1-1)

1. VOlUM~ OF DRY GAS SAMPLED nT ST~NOA~D CONDITIONS

17.fl*VM*(P8 + PM/13.6)
V~STD: -------------------------

TI'I\+460.

17.71* 92.20*(?9.03+ 1.9~8/13.6)

= ------------------------------- =
109.7+460.

2. VOI.UME OF ...JATER VAPOR AT STANDAR0 C01'lOITIONS

83.63 DSCF~/

vwv : O.O~74*VW : 0.0474* 68.6 =

3. PERCEi\lT i"IOISTURE rf'l STACK GAS

PMOS = ----------- = -------------
10 (). *VvJ V

VMSTD+V\~ V

100.* 3.25

83.63+ 3.25
= 3.8 PERCENT

4. MOLE F~ACTION OF DRY STACK GAS

= -~--------- = -------------- =MD
10U.-PMOS

luO.

100.-

100.

3.8
.962

5. AVFRAGt MOLECULAR W(IGHT OF DRY STAC~ GAS

= (PC02 * 44/100) + (P02 * 32/100)
+(PN2+PCO * 28/100)

,....

MWD

= 1.5 * 44/100) + (19.0 * 32/100)
.(79.5 * 28/100)

= 29.00

I'
I

.-....-..---- 6. MOLECULAR WEIGHT OF STACK GAS

~w = ~WO*MD + 18*(I-MD)

= 29.0* .962 + 18*(1- .~b2)

A-S

= 28.59



-

7. ST~CK GAS VELOCITY AT STACK CONDITIONS

VS = 4360i~ SORT (l)PS* (TS+460» ..~
5 QRT ( 11 (~S* 1'1 W) )

= 4360* SQRT( .104*( 13B.2+4bO»
*S(,lRT (11 (29.03* 28.59) r = 1138 FPM.£/

8. ST~CK GAS VOLUMETRIC FLO~ AT STANDARD CONDITIONS, DRY BASIS

O.123*VS*AS*MO*PS
os = -------------------

TS+460

0.123* 1138* 6889* .962*29.03
= --------------------------------

138.2 ... 4bO

=

9. ST~CK GAS VOLUM~TRIC FLOw AT STACK CONDITIONS

OS * <TS+460)
QA = -----------------

4~023 DSCFM,9.!

45023*( 138.2+460)
= ---------------------

17.71*29.03* .962
= 54430 ACFM

-

10. Pr-."RC[,'IjT ISOKI:,jETICA\)O Arnso CORRECTION FACTOR

l032*(TS+460)*VMSTD
PERI = ---------------------

VS*TT*PS*~U*(DN*ON)

1032*( 13A.2+460)*
= ------------------------------ =

1138* 12d.O*29.03* .~S2* .375
* .375

90.2 PERCENT

-

8 =

A-6

1.000!:/
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11. PI\RTICULATE LOADING -- PRObE, CYCLONE, I\ND FILTER
(AT STAI\lDARD CONDITIUNS)

CAN = 0.0154 ~ (MF/VHSTD) ~ B

= 0.0154*( 13~.611 A3.63)~1.000 = .02566 GR/DSCF il

12. PARTICULATE LOAI)! NG -- TOTAL
(AT STANDARD CONDITIONS)

CAO = 0.0154 ~ (MT1Vt-1 5T\) ) * 8

= 0.0154*( 215.361 H3.63)*1.OOO = .03986 GR/D5CF

13. Pt,RTICULATE LOADING -- PRObE, CYCLONE. AND FILTER
(AT STACK CONDITIONS)

CAT
17. 71 *CA\J*P5*~·,D

= -----------------
T5+460

17.71* .0257*29.03* .962
= ---------------------------

138.2+460
= .02121 GR/ACF

14. PARTICULATE LOADING -- TOTAL
(AT STACK CONulTIONS)

17. 71 *CAO~P5*tAD
CAU = -----------------

T5+460

17.71~ .0399*29.03* .962
= ~----------~-----~---------

138.2+460
= .03295 GR/ACF

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

A-7



-

15. P4RTICULATE EMISSION RATE
-- PRUdE. CYCLONE. AND FILTER

CAW = 0.OOB57*CAN*aS

= a.OutiS7'!:- .0257* 45023 = 9.89 Lb/HR

16. PARTICULATE EMISSION RATE
-- TOTAL

CAX = 0.00857*CAO*aS

= 0.00857* .0399* 45023 = 15.37 LB/HR

-

17. P~RCENT EXCESS AIR AT SAMPLING PUI~T

100. * (P02-0.5*PCO)

EA = ----------~-----------
0.264*PN2-P02+O.5*PCO

100. *(19.0-0.5* 2.3)

= --~-~------~~--------~--
0.26~*77.2-19.0+0.5* 2.3

A-8

= 705.3 PERCENT



TABLE A-II

PARTICULATE DATA AND CALCULATED VALUES

RUN- 1-1 DATE- 5-16-12

- STACK H2O PARTIC PARTIC STACK Ii'H T pERC PERC PERC PITOT\ T:-10 c; AT"-10S
r[V1..J PRES \lAC COI\)O wT-PTL WT-TTL AREA VOL 02 CO2 CO TUHE

([)G. t:' ) (I.HG) (I.H2U) ( "1L) (I'JIG) (MG) (FT2) <DU' ) DRY DRY DRY COEF

')5.0 29.03 .03 6b.6 138.61 215.36 47.84 504.53 19.0 1.5 2.3 .850

POKT- SA,'iP METC:k OE:LTA DELTA TEMP TEi-lP TRAIN STACK 80X PROBE
yOlNT TI'''1E VOL P H IN OUT VAC H.MP TEHP T OIA VEL

(i"1 IN) (OCF) (1.,;20) (I.H20) (D. F) (D.F) (I.Hb) <D. F) <D.F) (IN) (FPM)

1 1 ~.ou 506.60 .u46 .cl90 81.0 81.0 3.6 115.0 .375 778.1
- 1 2 4.00 508.87 .u60 1 • 1 'f 0 8b.o &4.0 4.0 12~.O .375 8~5.6

1 3 4.00 511.21 .075 1.460 91.0 ElS.O 4.8 120.0 .375 997.8
1 .. ~.oo 513.74 .100 1.940 90.0 85.0 4.8 121:1.0 .375 1160.1

-1 c; 4.00 S16.71 .O~3 l.bIO 95.0 &6.0 5.2 131:1.0 .375 1128.3
1 6 4.00 521.29 .260 5.000 lU4.0 87.0 12.0 143.0 .375 1894.3
1 7 4.00 520.9~ .255 4.900 115.0 90.0 12.1 140.0 73.0 .375 1871.4
1 b 4.00 529.70 .200 2.850 124.0 94.0 7.4 134.0 .375 164~.0

2 1 4.00 S33.01 .1eO 2.310 111.0 96.0 6.1 120.0 .375 1262.2
2 2 4.()() 536.31 .130 2.500 119.0 9B.O 6.::i 126.0 .375 1320.5
2 3 4.uO 539.06 .140 2.700 124.0 100.0 7.0 135.0 .375 1380.8

-2 1.+ 4.00 543.67 .165 3.200 127.0 101.0 7.0 141.0 73.0 .375 1506.6
2 5 4.00 547.4:> .100 3.100 12~.0 102.0 7 •.( 152.0 .375 1497.1
2 6 4.00 551.75 .200 3.':JOO 12~.0 102. l) 9.0 15~.0 72.0 .375 1677.9

-2 7 4.00 556.1H .240 4.600 127.0 102.0 10.'j 136.0 .375 1809.4
2 8 4.00 560.16 .180 3.500 132.0 102.0 8.0 125'.0 .375 1552.:1
3 1 4.00 562.3:' .OdO 1.bOO 112.0 102.0 4.2 133.0 .375 1042.0
3 2 4.00 564.42 .039 .760 1 1 1 • 0 102.0 3.2 135.0 .375 728.8
3 3 4.00 566.72 .060 1.190 I1d.O 103.0 4.0 13tj.0 .375 906.2
3 4 4.00 569.10 .0bO 1.190 123.0 104.0 4.0 13~.O .375 907.0
3 5 4.00 ~71.54 .u6'::> 1.2S0 127.0 105.0 ~.o 14u.0 72.0 .375 944.tj

-3 6 ~.OO 574.20 .075 1.480 12b.O 106.0 4.5 140.0 .375 1014.9
3 7 4.00 576.08 .075 1.4BO 131.0 10b.O 4.6 141.0 .375 1015.7
3 H 4.00 579.60 .075 1.480 Li6.0 109.0 4.0 146.0 .375 1020.0

-4 1 4.00 581.37 .0:;;0 .590 12d.O 109.0 3.ll 14'1.0 .375 646.7
4 2 4.00 583.3u .u43 .d40 126.0 110.0 3.S 150.0 .375 774.8
4 3 4.00 5 A 5.38 .o~o .780 125.0 111.0 3.5 151.0 .375 741.Y
4 4 4.00 587.50 .U45 .8110 126.0 111.0 3.5 151.0 .375 793.3
4 5 4.00 589.09 .043 .840 130.0 112.0 3.5 151.0 .375 775.S
4 6 4.00 592.U5 .000 1.1~0 130.0 112.0 4.U 149.0 7b.O .375 <114.5
4 ., 4.00 594.42 .060 1.lS\) 129.0 112.0 4.0 140.0 .375 907.7

-4 8 4.00 596.73 .058 1.120 132.0 112.0 4.0 132.0 .375 886.5
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TABLE A-II (Continued)

RU~'J- 1-2 DATE- 5-16-72

- ATMOS ATMOS STACK H2O PARTIC PARTIC STACK INIT PERC PERC PERC PITe
T£14P PRES "lAC COND WT-PTL WT-TTL AREA VOL 02 CO2 CO TUt

CDG.F') (I.HG) (I.H20) ("1L) (MG) - 01G) (FT2) . (DCF) DRY DRY DRY COE

65.0 29.03 .02 73.2 42.68 112.94 47.84 19.82 19.0 1.5 2.3 • 8~

a/
DELTA DELTA TEt-1P TEMP TRAIl\) STACK BOX PROBEPORT- SAMP METER-

POINT TIME VOL P H IN OUT VAC TE.MP TEMP T DIA VEL
(MIN) <DCF) (I.H20) (I.H20) (D.F) (D.F) (J • HG) (D.F) (D.F) (IN) (FPM)

1 1 4.00 22.01 .050 .960 fjO.o 80.0 3.5 125.0 .375 818.0

1 2 4.00 24.45 .075 1.470 84.0 80.0 4.5 13S.0 .375 1010.4

1 3 4.00 27.04 .067 1.200 84.0 83.0 4.5 142.0 .375 960.6

1 4- 4.00 29.S5 .065 1.210 85.0 83.0 4.2 13:>.0 .375 940.6

1 5 4.00 32.20 .0130 1.530 89.0 84.0 5.5 150.0 75.0 .3'75 1056.6

1 6 4.00 34.21 .032 .610 96.0 85.0 3.0 155.0 .375 671.0
1 7 4.00 36.41 .0:'0- .930 99.0 86.0 4.0 147.0 .375 833.2
1 8 4.00 38.62 .041 .8RO 103.0 87.0 3.7 150.0 .375 809.t:J
2 1 4.00 40.83 .047 .8t:JO 98.0 89.0 3.7 12t:J.0 .375 795.1
2 2 4.00 43.05 .047 .880 103.0 90.0 4.0 125.0 .375 793.1
2 3 4.00 45.17 .042 .790 106.0 91.0 3.5 120.0 .375 746.5
2 4 4.00 47.33 .040 .750 108.0 '13.0 3.2 126.0 .375 732.3
2 5 4.00 49.35 .042 .840 110.0 94.0 3.5 131.0 .375 753.5
2 6 -4.00 51.83, .055 1.050 110.0 95.0 4.0 132.0 85.0 .375 863.0
2 7 4.00 54.01 -.058 .990 110.0 95.0 3.7 130.0 .375 884.8
2 8 4.00 56.65 .080 1.420 110.0 96.0 4.5 122.0 .375 1032.0
3 1 4.00 SH.74 .045 -.900 108.0 96.0 3.7 118.0 .315 771.4
3 2 4.00 60.94 .055 1.050 108.0 97.0 4.0 120.0 .375 854.2
3 3 4.00 64.76 .260 4.810 108.0 96.0 12.0 124.0 .375 1~63.7

3 4- 4.00 .69.69 .270 4.970 121.0 97.0 14.0 120.0 - .375 1892.7
3 5 4.00 74.69 .245 4.520 130.0 99.0 11.0 13ts.O .315 1830.7
3 6 4.00 79.28 .240 4.450 130.0 101.0 9.2 125.0 - .375 1192.1
3 1 4.00 84.03 .250 4.650 130.0 105.0 9.8 127.0 .375 1832.2
3 8 4.00 88.58 .220 4.120 134.0 103.0 8.2 126.0 - .375 1717.3
4 1 4.00 92.43 .150 2.810 123.0 104.0 6.1 156.0 .375 1453.9
4- 2 4.00 96.37 .180 3.380 124.0 104.0 1.5 151.0 . - .375 1586.1
4 3 4.00 100.40 .180 3.350 125.0 104.0 1.1 159.0 .375 1596.5
4 4- 4.00 10tt.78 .225 4.100 126.0 105.0 8.6 160.0 .375 1786.4
4 5 4.00 109.20 .220 4.000 130.0 106.0 8.8 151.0 .375 1753.5
4 6 4.00 113.54 .200 3.700 134.'0 107.0 8.1 150.0 , .315 1670.6
4 7 4.00 117.75 .200 3.360 130.0 107.0 7.5 142.0 .375 1659.6
4 8 -·4.00 121.92 .180 3.320 132.0 107.0 1.5 129.0 .375 1557.3

!!/ 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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TABLE A-II (Continued)

RUN- 1-3 DATE- 5-16-72

AT"")S ATMOS STACK rl20 PARTIC PARTIC STACK INIT PERC PERC PERC P ITO,
TEMP PRES VAC COND WT-PTL WT-TTL AREA VOL 02 CO2 CO TUdE

lOG. F) (1. HG) (I.H20) (I.1L) (MG) (I'-1G) (FT2 ) lOCF) DRY DRY DRY COEf

65.0 29.03 .0Es 57.6 17.25 59.23 47.84 '707.77 19 .0 1.5 2.3 .851

PORT- SAI-1P METER OE:LTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
_POI'iT TlI-1E VOL p. H IN OUT VAC TEMP TEMP T DIA VEL

(MIN) (OCF) (I.H20) (I.H20) (0. F) <D.F) (I.HG) (D.F) <D.F) <IN) (FPM)

1 1 4.00 710.17 .090 . 1.740 73.0 74.0 5.8 127.0 .375 1099.3
1 2 4.00 713.21 .125 2.430 81.0 77.0 8.5 144.0 .375 1314.2
1 3 4.00 716.43 .115 2.210 80.0 79.0 8.0 128.0 .375 1243.7
1 4 4.00 119.62 .120 2.300 b2.0 79.0 8.0 125.0 .375 1267.2
1 5 4.00 722.6-' .0130 1.580 &4.0 80.0 6.1 143.0 .375 1050.5
1 6 4.00 126.21 el40 2.700 92.0 ~:S1 • 0 9.':> 142.0 65.0 .375 1388.5
1 7 4.00 729.38 .113 2.200 100.0 82.0 8.0 141.0 .375 1246.4
1 8 4.00 732.35 .09':1 1.850 103.0 84.0 7.0 142.0 .375 1143.b
2 1 4.00 134.90 .013 1.420 94.0 86.0 6.0 12/j.O .375 990.9
2 2 4.00 731.60 .OtiZ 1.600 98.0 81.0 6.0 lZ-' • 0 .375 1049.3
2 3 4.00 740.46 .092 1.190 102.0 88.0 6.7 132.0 .375 1110.2
2 4 4.00 743.43 .0913 1.900 106.0 89.0 7.0 131.0 .375 1156.9
2 5 4.00 746.39 .095 1.850 108.0 90.0 7.0 143.0 65.0 .375 1144.7
2 6 4.00 749.46 .095 1.850 107.0 91.0 1.0 148.0 .375 1149.5
2 7 't.oo 752.70 .120 2.300 10(.0 92.0 8.0 142.0 .375 1285.5
2 8 4.00 755.93 .100 1.930 110.0 92.0 7.0 132.0 .375 1163.7
3 1 4.00 75b.18 .070 1.370 94.0 90.0 5.8 122.0 .375 965.4
3 2 4.00 760~O4 .035 .690 97.0 90.0 4.0 121.0 .375 682.0
3 3 4.00 762.U4 .043 .830 102.0 91.0 4.2 12ti.0 .375 760.5
3 4 4.00 764.05 .Olot3 .830 102.0 92.0 4.5 130.0 .375 761.8
3 5 4.00 765.95 .035 .690 104.0 92.0 4.0 132.0 70.0 .375 688.5
3 6 4.00 767.93 .038 .740 lCJ2.0 93.0 4.2 132.0 .375 717.4
3 1 4.00 769.99 .043 .830 103.0 93.0 4. lot 135.0 .375 765.0
3 8 4.00 772.14 .049 .945 107.0 94.0 4.,+ 140.0 .• 375 820.1
4 1 4.00 773.12 .018 .35ti 9t:>.0 94.0 3.2 142.0 .375 497.9
4 2 4.00 775.35 .029 .573 9t).0 94.0 3.3 152.0 .375 637.2
4 3 4.00 777.22 .033 .640 100.0 94.0 4.0 152.0 .375 679.7
4 4 4.00 779.11 .035 .6bS 104.0 95.0 4.0 153.0 .375 700.6
4 5 4.00 781.00 .034 .670 105.0 95.0 4.0 152.0 .375 689.9
4 6 4.00 182.95 .037 .730 105.0 96.0

.
4.~ 143.0 70.0 .375 714.4

4 7 lot. 00 784.93 .038 .740 lOb.O 96.0 4.2 140.0 .375 722.2- 4 8 4.00 787.05 .043 .833 109.0 97.0 4.5 138.0 .375 767.0
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TABLE A-II (Continued)

- RUr..i- 2-1 DATE- 5-16-72

- STACK INIT pERC PERC PERCATIv1!")S ATMOS STACK H2O PARTIC PARTIC PITO'
TE"\P PRE.S VAC eOND WT-PTL WT-TTL AkEA VOL 02 CO2 CO TUBE

(DG.F) ( I • HG) (I.H20) ("'1U (I'-1G) (MG) (FT 2) .< DCF ) DRY DRY DRY eOEF-
AS. (I 29.00 .03 91.0 49.b5 129.30 47.84 596.83 19.1 1.4 2.4 .8S(

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
_POli"T TH'IE VOL P H IN OUT VAC TEMP TEMP T DIA VEL

H'lIN) <DCF) (I.H20) <I.H20) (O.F) (D.F) (I.HG) (O.F) (O.F) <IN) (FPM)

4 1 4.00 599.01 .050 1.000 85.0 A9.0 3.9 149.0 .375 836.3- 4 2 4.0U 601.62 .070 1.400 89.0 88.0 4.1j 146.0 .375 987.0
4 3 4.00 604.30 .07S 1.500 94.0 88.0 4.~ 130.0 .375 1008.1
4 4 4.00 606.9-' .075 1.500 101.0 88.0 4.5 13U.0 .375 1008.1
4 5 4.00 60':J.se .070 1.400 107.0 88.0 4.S 141.0 .375 9A3.0
4 6 4.00 612.25 .075 1.500 114.0 88.0 4.8 152.0 .375 1026.7
4 7 4.00 615.00 .080 1.610 119.0 89.0 5.0 165.0 68.0 .375 1071.6
4 8 4.00 617.92 .092 1.820 123.0 90.0 5.5 150.0 .375 1135.3
3 1 4.00 620.54 .073 1.450 113.0 92.0 4.5 138.0 .375 1001.3
3 2 4.00 623.41 .090 1.800 116.0 92.0 5.2 132.0 .375 11 Ob. 2
3 3 4.00 626.32 .085 1.720 120.0 93.0 5.2 131.0 .375 1074.1
3 4 4.00 629.27 .092 1.6":10 119.0 94.0 5.5 136.0 .375 1122.2
3 5 4.00 631.62 .075 1.500 121.0 94.0 4.e 14lJ.O .375 1016.b
3 6 4.00 633.85 .050 1.000 116.0 '::14.0 4.0 137.0 63.0 .375 828.0
3 7 4.00 636.13 .0~2 1.010 115.0 94.0 4.0 139.0 .375 845.8
3 8 4.00 63d.71 .067 1.320 115.0 94.0 4.~ 14c.0 .375 962.5
2 1 4.00 640.'.16 .0~5 1. 100 104.0 93.0 4.0 104.0 .375 844.0
2 2 4.UO 643.35 .063 1.250 107.0 93.0 4.3 103.0 .375 902.5
2 3 4.00 646.10 .078 1.55Q 111.0 93.0 4.8 105.0 .375 1006.0
2 4 4.00 649.10 .olia 1.950 114.0 93.0 5.7 102.0 .375. 1124.7
2 5 4.00 652.U6 .097 1.920 118.0 93.0 5.6 102.0 61.0 .375 1118.9
2 6 4.00 654.94 .Odd 1.750 122.0 93.0 5 .... 11 0.0 .375 1073.3
2 7 4.00 65'::1.61 .420 b.500 120.0 93.0 16.0 10~.0 .375 2334.5
2 8 4.00 664.84 .320 6.100 117.0 94.0 10.:> '::Id.O .375 2025.1
1 1 4.00 6611.95 .019 3.800 114.0 94.0 6.7 145.0 .375 513.H
1 2 4.00 673.55 .230 4.500 123.0 94.0 7.7 150.0 .375 1795.0
1 3 4.00 678.43 .265 5.1'5U 127.0 94-.0 8.5 153.0 .375 1931.5
1 4 4.00 683.54 .300 5.900 130.0 '::15.0 10.0 159.0 .375 2065.2
1 5 4.00 688.78 .295 5.800 130.0 96.0 9.d 158.0 .375 2046.2
1 6 4.00 694.11 .310 6.300 137.0 97.0 10.b 14S.0 60.0 .375 2075.4
1 7 4.00 699.~H .300 5.900 142.0 911.0 10.2 130.0 .375 2016.2
1 8 4.00 703.71 .220 4.300 137.0 100.0 7.5 129.0 .375 1725.1
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TABLE A-II (Continued)

RUN- 2-2 DATE- ~-16-72

AT iII\:l S ATI-10S STACK H2O PARTIC PARTIC STACK HI 11 PERC PERC PERC PITa
TEMP PRES VAC COrW \H-PTL WT-TTL AREA VOL 02 Co2 CO TU8

<DG. F) (I.HG) (I.H20) ("lU (MG) (MG) (F T2) (DCf) DRY DRY DRY CaE-
8S.(\ 29.00 .(J2 72.5 32.97 75.98 47.84 '122.59 19.1 1.4 2.4 .85

PORT- SAMP METER DELTA DELTL\ TEMP TEMP TRAIN STACK BOX PROBE
PO I;" T TIME VOL P H IN OUT VAC TEMP TEt-1P T DIA VEL

(MIN) (DCF) (I.H20) (I.H20) (0. F) <D. F) (I.riG) (0. F) (O.F) (IN) ( FP~1)

4 1 4.00 125.06 .05S 1.030 &4.0 84.0 4.5 150.0 .375 878.9
4 ~ 4.00 127.12 .080 1.510 88.0 83.0 5.0 142.0 .375 1053.0
4 3 4.00 130.5~ .095 1.800 94.0 84.0 6.0 130.0 .375 1136.0
4 4 4.00 133.62 .125 1.970 100.0 b4.0 6.3 13~.0 .375 1305.3
4- 5 '+.00 136.10 .125 1.970 104.0 b4.0 6.2 144.0 .375 1318.5
4 6 '+.00 139.b9 .097 1.8110 112.0 86.0 6.u 160.0 .375 1176.7
4 7 4.00 142.119 .11 0 1.920 116.0 8R.0 6.2 16{J.O .375 1253.1
4 8 4.00 145.'13 .105 2.010 117.0 89.0 6.0 150.0 .375 1214.4
3 1 4.00 14d.50 .060 1.150 113.0 92.0 4.c 136.0 .375 901.4
3 2 4.00 151.25 .080 1.57U 115.0 93.0 5.~ 134.0 .375 1046.()
3 3 4.00 154.09 .08S 1.650 118.0 9'~. 0 5.5 135.0 .375 1079.1
3 4 4.00 156.99 .090 1.735 120.0 95.0 5.2 141.0 .375 11 1l' • 0
3 5 4.00 159.dO .071 1.331 121.0 96.0 7.0 14'7.0 .375 997.8
3 6 4.0U 161.94 .045 .865 116.0 97.0 3.7 141.0 .375 789.1
3 7 4.00 164.08 .04':> .8f'S 113.0 97.0 3.9 145.0 .375 791.7
3 8 4.00 160.33 .OSJ 1.000 110.0 96.0 3.9 143.0 .375 857.b
2 1 4.00 16d.30 .035 .685 100.0 93.0 3.3 136.0 .375 693.0
2 2 4.00 170.~3 .U35 .6M':i 102.0 93.0 3.2 140.0 .375 695 ....
2 3 4.00 172.31 .044 .823 102.0 92.0 3.:' 142.0 .375 7131.0
2 4 4.00 174.49 .047 • cW5 104.0 92.0 4.0 1313.0 .375 804.S
2 5 4.00 176.65 .045 .86::5 lOb.O 92.0 4.0 13~.0 .375 785.2
2 6 4.00 178.71 .040 .761 109.0 'i2.0 3.d 139.0 .375 742.fj
2 7 4.0u 180.62 .0':;5 .61b 11 0.0 92.0 3.~ 142.0 .375 69b.5
2 8 4.00 182.42 .025 .495 108.0 92.0 3.~ 135.0 .375 585.2

- 1 1 4.uo 183.01 .u1u .1l:iu 9b.O 90.0 2.1 122.0 .375 366.1
1 2 4.00 184.86 .015 .290 9tl.0 91.0 2.::> 131.0 .375 451. ti
1 3 '+.00 186.26 .1135 .355 99.0 90.0 2.5 136.0 .375 1593.3
1 4 4.00 187.18 .020 .389 101.0 90.0 2. -, 141.0 .375 520.1
1 5 '+.00 lB9.42 .024 .341 10~.0 90.0 3.1 141.0 .375 576.3
1 6 4.00 191.19 .032 .612 100.0 90.0 3.::> 143.0 .375 666.6
1 7 4.0U 193.{J6 .035 .607 102.0 89.0 4.0 140.0 .375 695.4
1 8 4.00 194.00 .020 .3135 103.0 91.0 3.0 129.U .375 520.d
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TABLE A-II (Continued)

RUf",i- 2-3 DATE- 5-16-12

_ ATMnS ATMOS STACK H2O PARTIC PARTIC STACK INIT PERC PERC PERC PITa
TEMP PRES VAC COND WT-PTL ~JT - TTL AREA VOL 02 CO2 CO TUB

(OG.F) (I.HG) (I.H20) ("1L) (MG) (Iv1G) (FT2) . (DCF) DRY DRY DRY CaE

S5.!') 29.00 .06 81.0 31.55 119.04 47.84 187.74 19.1 1.4 2.4 .85

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK SOX PROt3E
POlt-IT TIME VOL P H IN OUT VAC TEMP TEMP T DIA VEL

(MIN) (OCF) (I.H20) (I.H20) (D .F) CO.F) (I.HG) (D.F) (O.Fl ( IN) (FPM)

4 1 4.00 789.15 .018 .315 81.0 83.0 3.0 141.0 .375 498.7
4 2 4.00 790.82 .021 .550 83.0 83.0 3.7 142.0 .375 611.3
4 3 4.00 792.60 .033 .665 88.0 83.0 4.0 12b.O .375 667.9
4 4 4.00 792.42 .030 .620 93.0 84.0 4.0 122.0 .375 633.5
4 5 4.00 796.27 .037 .750 96.0 84.0 4.1 128.0 .375 707.2
4 6 4.00 798.03 .031 .630 100.0 84.0 4.0 132.0 65.0 .375 649.S
4 7 4.00 800.29 .065 1.290 104.0 85.0 5.5 141.0 .375 947.6
4 8- -4.00 802.38 .040 .800 109.0 86.0 4.5 135.0 .375 739.7
3 1 4.00 804.41 .040 .800 96.0 86.0 4.3 127.0 .375 734.7
3 2 ·4.00 806.55 .052 .950 101.0 88.0 4.7 127.0 .375 837.6
3 3 4.00 808.79 .053 1.060 106.0 88.0 4.9 131.0 .375 848.5
3 4 4.00 812.ti8 .240 4.650 108.0 91.0 15.0 13S.0 .375 1811.8
3 5 4.00 817.07 .195 3.800 113.0 90.0 13.0 13b.0 .375 1637.2
3 6 4.00 821.35 .210 4.000 118.0 90.0 13.0 143.0 65.0 . .375 1706.1
3 7 4.00 825.76 .230 4.400 123.0 91.0 15.0 129.0 .375 1764.7
3 8 4.00 830.10 .215 4.100 125.0 92.0 14.0 121.0 .375 1694.5
2 1 4.00 833.24 • 110 2.130 101.0 90.0 7.5 133.0 .375 1224.5
2 2 4.00 836.64 .130 2.5(iO 106.0 90.0 9.0 128.0 ! .375 1325.6
2 3 4.00 840.14 .130 2.58u I1S.0 90.0 9.0 136.0 .375 1334.5
2 ·.4.· 4.00 843.58 .165 3.230 121.0 91.0 11.0 150.0 ' •.375 1521.1
2 5 4.00 846.37 .080 1.610 121.0 92.0 6.5 140.0 .375 1050.4
2 6 4.00 849.24 .085 1.700 108.0 92.0 6.d 129.0 .375 1072.(;
2 7 4.00 852.04 .080 1.610 110.0 92.0 6.5 130.0 .375 1041.6
2 8 4.00 854.40 .055 1.100 112.0 91.0 5.U 132.0 60.0 .375 86S.1
1 1 4.00 856.40 .043 .860 105.0 92.0 4.5 142.0 .375 771.4
1 ··2· 4.00 858.83 .059 1.180 104.0 92.0 5.5 145.0 .375 .905.8
1 3 4.00 861.53 .076 1.530 102.0 91.0 6.0 14-(.0 .375 1029.8
1 4- 4.00 864.55 .095 1.890 104.0 90.0 7.2 145.0 .375 1149.4
1 5 4.00 867.cl2 .115 2.300 109.0 89.0 lj.3 142.0 .375 1261.5
1 ··6 4.00 871.27 .123 2.460 114.0 90.0 8.5 132.0 .375 1293.8
1 7 4.00 874.38 .097 1.950 108.0 89.0 7.2 128.0 60.0 .375 1145.0
1 -8 4.00 . 876.')3 .067 1.330 102.0 87.0 5.0 130.0 . ...• 375 .953.2

-
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TABLE A-II (Continued)

RUN- 3-1 OATE- 5-17-72

- AT"1(\S ATMOS STACK rl20 PAf·HIC PAiHIC STACK INIT PERC PERC PERC PITO
TEMP PRES VAC COi~D WT-PTL WT-TTL AREA VOL 02 CO2 CO TUB

(DG.F) (I.HG) (I.rl20) ("1L) (MG) (Iv1G) (FT2) (OCf) DRY DRY DRY COE

70.0 29.13 .06 75.9 23.74 85.79 47.84 .703.81 19.3 1.6 2.3 .~5

PORT- SA,i-1P METEr< DELTA DELTA TEMP TEMP TRAIN STACK 80X PROBE
PO 1,1 T 1 HIE VOL P H IN OUT VAC TEMP TEMP T DIA VEL

(l"1IN) (DCF) (I.H20) (I.H20) (D.F) CD. F) (I.HG) (D. F) (D.F) (IN) (FPM)

1 1 4.00 705.91 .043 .860 84.0 84.0 3.0 141.0 .375 768.7
1 2 4.00 708.27 .055 1.120 ~2.0 85.0 3.5 146.0 .375 874.4
1 3 4.00 110.79 .0dO 1.640 97.0 85.0 3.d 160.0 .375 1064.9
1 4 4.00 713.11 .053 1.100 96.0 86.0 3.5 160.0 .375 866.8
1 5 4.00 715.62 .062 1.250 98.0 86.0 3.7 160.0 72.0 .375 931'.5
1 6 4.00 718.54 .0dO 1.beO 102.0 86.0 5.0 160.0 i .375 1064.9
1 7 4.0U 721.56 .09:; 1.920 106.0 87.0 5.0 153.0 .375 1153.9
1 8 4.00 724.31 .080 1.650 110.0 88.0 4.5 146.0, .375 1054.S
2 1 4.00 726.5/; .0:;0 1.010 100.0 89.0 3.5 153.0 .375 837.1
2 2 4.00 728.84 .OS3 1.070 100.0 90.0 3.'+ 160.0 .375 866.8
2 3 4.00 731.31 .063 1.290 102.0 90.0 3.7 16b.0 .375 949.6
2 4 4.00 734.1 b .087 1.780 110.0 91.0 4.7 163.0 .375 111~1.2

2 5 4.00 737.09 .090 1.830 117.0 94.0 4.7 160.0 73.0 .375 112':J.S
2 6 4.00 740.11 .O'ib 1.980 115.0 94.0 4.9 152.0 .375 1171.0
2 7 4.00 743.09 .U'10 1.650 112.0 95.0 4.9 14:>.0 .375 1115.7
2 8 4.00 745.54 .065 1.310 108.0 96.0 4.0 140.0 .375 944.3
3 1 4.00 747.43 .040 .H20 96.0 93.0 3.3 155.0 .375 749.9
3 2 4.00 746.99 .020 .410 9b.O 93.0 2.0 155.0 .375 530. I

3 3 4.00 750.61 .030 .620 101.0 94.0 2.~ 150.0 .375 646.b
3 4- 4.00 752.74 .035 .710 101.0 94.0 3.0 142.0 .375 694.1
3 5 4.00 754.51 .033 .680 101.0 94.0 2.5 140.0 69.0 .375 612.b
3 6 4.00 756.41 .035 .710 100.0 94.0 3.0 152.0 .375 699.8
3 1 4.00 75ti.59 .043 .b70 101.0 94.0 3.0 163.0 .375 782.6
3 8 ,+.00 760.73 .048 .970 102.0 '14.0 3.1 152.0 .375 819.5
4 1 4.00 762.44 .018 .310 96.0 92.0 2.0 14U.0 .375 496.9
4 2 4.00 765.8::> .115 2.340 94.0 92.0 5.5 130.0 .3.,5 1245.S
4 3 4.00 7 f: 'J. 25 .115 2.340 103.0 92.0 5.8 13(J.O .375 1245.5
4 4 4.00 772.51 .118 2.390 110.0 '12.0 5.6 131.0 .375 1262.7
4 5 4.00 775.56 .100 2.020 116.0 92.0 5.0 13'1.0 65.0 .375 1110.2
4 6 4.00 778.53 .090 1.830 117.0 94.0 4.6 14::>.0 .375 1115.7
4 7 '+.00 781.76 .115 2.390 114.0 94.0 5.4 143.0 .375 1259.1
4- H 4.00 784.97 .11 u 2.250 113.0 95.0 5.5 13~.O .375 1223.3

-
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TABLE A-II (Continued)

RU~!- 3-2 DATE- 5-17-72

- i120 PARTIC PARTIC STACK INIT PERC PERC PERC PI TO'ATtvlnS A H-10S STACK
TE"'\o PRES VAC COI''oiO WT-PTL wT-TTl AREA VOL 02 CO2 CO TU81

COG.F) (1. HG) (I.H20) (Vll) (MG) (HG) (FT2) (DCF) DRY DRY DRY COEI

10.1) 29.13 .U4 93.0 29.15 102.03 47.84 196.21 19.3 1.6 2.3 .851

PORT- SAMP METER DELTA OtLTA TEMP TEMP TRAIN STACK BOX PROBE
POlr"IT TIME VOL P H IN OUT VAC Tt:.MP TtMP T DIA VEL

(MIN) (OCF) (I.rl20) (I.H20) <D. F) <D.F) (I.HG) <D.F) (O.F) <IN) (FPM)

1 1 4.00 198.03 .028 .525 82.0 82.0 1.9 140.0 .375 620.2
1 2 4.00 200.0b .040 .785 B7.0 82.0 2.0 139.0 .375 740.6
1 3 4.00 2u2.13 .040 .78:3 C10.0 82.0 2.0 140.0 .375 741.3
1 4 4.00 205.00 .112 2.200 91.0 83.0 4.1 15U.0 .375 1250.6
1 5 4.00 20B.17 .100 1.930 96.0 83.0 3.7 156.0 .375 1187.5
1 6 4.00 211.44 .115 2.230 101.0 84.0 4.0 156.0 .375 1273.5
1 7 4.00 215.10 .lS0 2.895 106.0 85.0 4.9 136.0 .375 1430.6
1 8 4.00 218.73 .137 2.653 11 0.0 86.0 5.0 125.0 .375 1354.b
2 1 4.00 221.82 .100 1.960 100.0 Be.O 3 • .3 137.0 .375 1169.1
2 2 4.00 22:3.14 .120 2.320 102.0 88.0 4.1 14~.O .375 1293.5
2 3 4.00 228.56 .128 2.465 104.0 89.0 4.1 156.0 .375 1343.6
2 4 4.00 232.06 .125 ~.450 106.0 90.0 4.5 155.0 .375 1326.6
2 5 4.00 235.55 .130 2.550 115.0 t.J1.0 4.5 145.0 70.0 .375 1341.9
2 6 4.00 239.07 .130 2.550 115.0 92.0 4.5 136.0 .375 1331.8
2 7 4.00 242.78 .1:>5 3.00S 112.0 ':12.0 5.0 131.0 .375 1448.2
2 8 4.00 240.17 .118 2.293 10b.0 92.0 4.2 131.0 .375 1263.l>
3 1 4.00 249.27 .105 1.990 90.0 87.0 3.7 156.0 .375 1216.':1
3 2 4.00 251.dl .065 1.260 94.0 e7.0 2.d 145.0 .375 948.8
3 3 4.00 254.4~ .720 1.470 9b.O tH.O 3.0 140.0 .375 3144.9
3 4 4.00 257.32 .083 1.695 101.0 88.0 3.lJ 136.0 .375 1064.2
3 5 4.00 260.05 .080 1.620 104.0 88.0 3.0 130.0 .375 1039.5
3 6 4.00 262.58 .062 1.265 99.0 BR.O 3.0 155.0 75.0 .375 934.3
3 7 4.00 265.29 .077 1.570 96.0 8H.0 3.0 166.0 .375 1050.5
3 8 4.00 260.25 .090 1.835 98.0 88.0 3.5 149.0 .375 1120.2
4 1 4.00 270.70 .050 1.100 92.0 86.0 2.5 135.0 .375 825.3
4 .2 4.00 273.28 .057 1.070 95.0 86.0 3.0 135.0 .375 881.2
4 3 4.00 275.03 .040 .815 94.0 86.0 2.2 137.0 .375 739.4
4 4 4.00 217.40 .050 1.100 96.0 86.0 2.5 136.0 .375 826.0
4 5 4.00 279.83 .060 1.190 96.0 86.0 2.7 134.0 .375 903.3
4 6 4.00 282.40 .065 1.310 100.0 86.0 3.0 140.0 .375 944.9
4 7 4.00 284.86 .000 1.200 104.0 88.0 2.':1 13~.0 75.0 .375 907.1
4. 8 4.00 287.25 .050 1.100 104.0 89.0 2.5 139.0 .375 82B.l
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PORT- SAr-1P !"1ETER D~LTA DELTA TEMP TEMP TRA I iJ STACK BOX PROt3E
PO I :'JT TIME VOL P H IN OUT VAC TEMP TEMP T DIA VEL

(MIN) (DCF) (I.H20) (I.H20) <D.F) (O.F) <1.HG) (O.F) (D.F) <IN) (FPM)

1 1 4.00 879.26 .04., 1.030 78.0 79.0 4.6 13-'.0 .375 801.6
1 2 4.00 882.03 .Ob9 1.530 86.0 tlO.O 6.0 142.0 .375 975.3
1 3 4.00 8H5.19 .o~o 1.980 94.0 bl.0 6.8 151.0 .375 1122.1
1 4 '+.00 88b.15 .120 2.S"'O 102.0 82.0 6.0 154.0 .375 1298.9
1 5 4.00 890.60 .0oS 1.390 104.0 84.0 5.2 158.0 .375 959.1
1 6 '+.UO H93.u 9 .060 1.290 100.0 b5.0 5.U 158.0 .375 921.5
1 7 4.00 895.63 .060 1.2':10 102.0 86.0 5.0 15:'.0 .375 919.2
1 8 4.00 898.24 .070 1.520 102.0 87.0 5.5 148.0 75.0 .375 987.2
2 1 4.00 900.33 .045 .960 95.0 H7.0 4.!:l 141.0 .375 787.0
2 2 4.00 902.69 .062 1.320 97.0 813.0 5.1 144.0 .375 926.0
2 3 4.00 905.24 .070 1.520 lUO.O 89.0 5.::> 148.0 .375 987.2
2 4 4.00 907.88 .06S 1.390 101.0 89.0 5.5 153.0 .375 955.2
2 5 4.00 910.74 .ua\) 1.740 104.0 89.0 6.0 15tS.0 .375 1064.0
2 6 4.00 913.:'7 .080 1.740 112.0 91.0 6.0 153.0 77.0 .375 1059.-'
2 7 4.00 916.33 .075 i.bla 11 1 • 0 93.0 58.0 14".0 .375 1022.7
2 8 4.00 918.4b .037 .800 113.0 93.0 4.4 142.0 .375 714.2
3 1 4.00 920.26 .025 .548 87.0 88.0 3.7 143.0 .375 !:l87.':5
3 2 4.00 92?d3 .034 .740 88.0 88.0 4.2 151.0 .375 689.7
3 3 4.00 926.31 .130 2.7BO 93.0 (:)6.0 8.0 132.0 .375 1327.:'
3 4 4.00 929.90 .140 2.9130 10U.0 tS7.0 8 • .3 126.0 73.0 .375 1370.6
3 5 4.00 931.69 .150 3.200 106.0 87.0 9.0 132.0 .375 1426.0
3 6 4.00 936.d7 .100 2.120 100.0 87.0 6.8 15d.O .375 1189.6
3 7 4.00 940.15 .100 2.120 96.0 87.0 7.U 167.0 .375 111:18.2
3 8 4.00 943.00 .130 2.800 9-/ • 0 87.0 8.2 152.0 .375 134'1. 7
4 1 4.00 946.24 .oso 1.0tlO 'i2.0 b4.0 5.0 13d.O .375 1:l27.4
4 2 4.00 94A.7u .065 1.400 93.0 85.0 5.2 13"1.0 .375 942.b
4 3 4.00 950.73 .038 .H30 91.0 8S.0 4 • .3 130.0 .375 720.1
4 4 4.00 9!:l2.00 .03::> • 770 91.0 85.0 4.j 135.0 .375 690.6
4 5 4.00 954.~O .045 .970 92.0 b5.0 4.5 132.0 .375 7tH.O
4 6 4.00 957.0tl .048 1.030 92.0 85.0 4.7 137.0 71.0 .375 ~ 10. 1
4 7 4.00 959.ltl .0 .. 3 .925 95.0 86.0 4.4 13"'.0 .375 76b.1
4 8 4.00 961.25 .03'1 .d05 9~.O 86.0 4 • .3 13-;.0 .375 712.4
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APPENDIX B

S02 GASEOUS DATA AND RESm..TS~/

Continuous monitoring of sulfur dioxide was conducted during

the testing program by EPA/OAP on the No. 1 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).

~/ As provided by EPA/OAP.
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TABLE B-1

.- Sulfur Dioxide Data by Dynascience
Continuous Monitoring Instrument

","'*,
(All values are S02' ppm by volume (70°F)

Date Time %Scale S02 ' ppm-
5/16/72 8:55 9.5 375
Run 1 10:00 12. 470

10: 10 11 425
10:30 5 200
10:35 7 275
10:47 11 425
11 :20 10.5 410

,,#0. 12:00 10. 400
12: 18 9.5 375

Average 372
5/16/72 15:58 10. 400- Run 2 16:28 9. 350

16:50 9.5 375
17:00 9.5 375- 17:24 9.5 375
17:48 9. 350
18:03 9 350,_. 18: 15 8 300

Average 359
5/17/72
Run 3 13: 10 12 470,.....

13:29 14 550
13: 31 15 575
13: 35 14.5 560,- 13:40 12 470
13: 45 12 470
13: 50 13.5 525

,..... 13:55 14 550
. 14:00 14 550
14:05 13 500
14: 10 12.5 475<".......

14: 15 12 470
14:20 11.5 450
14:25 16 625,- 14: 30 15 575
14:35 12 470
14:40 12 470- 14:45 11.5 450
14:50 15.5 600
14:55 11.5 450

- 15:00 10.0 400
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Date Time %Scale S02 ' ppm

.- 5/17/72 15:05 9.5 375
15: 10 9 350
15:15 10. 400
15:20 10 . 400

........ 15:25 10.5 410
15: 30 13.5 525
15: 35 14. 550- 15:40 10. 400
15:44 7.5 300

Average 479

l. Calibration curve based on 25% of scale readi ng; cal ibra ted
instrument with 985 ppm S02.

<1""

-
,-

--

-
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APPENDIX C~./

PROCESS OPERATION LOG

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 .

,

~/ This entire Appendix was supplied by EPA/OAP.
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Complete Operation Results

The exhaust gas flow rates and volumes varied appreciably

between each of the three tests. This could be attributed to several

reasons: (1) the operational variations of temperature, draft and

process, (2) the cleaning of compartments, (3) the dilution damper,

(4) the 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
Monday

5/16/72
Tuesday

Run No. 1

Run No. 2

a. Checked lime addition @ 13:55 - 143.9 gm/min
Stack opacities range between 5 and 10%
(not certified readings).

a. Furnace feed is 14 tons of s i nter{ 2500 pounds
of coke, and ~99 pounds of iron; Lime check
@ 8:10 - 173 gm/min; Run started @ 09:05;
Furnace was pu~led back @0909; Run was stopped
@09:10; Furnace ogeration 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.

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 @ 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.
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5/17/72
Wednesday
Run No. 3-

."""

-

a. Furnace feed rate same as indicated on
5/16/72; Tapping lead @ 13:10, Run started
@ 13: 10; Li me check @ 13: 10 - 150 gm/mi n;
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 @ 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 •
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Test No. I (Continued)
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Test No. I (Continued)
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Test No. II - Test Log
Type - Particulate, Date 5-16-72
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Test No. II (Continued)
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Test No. II (Concluded)
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Test No. III - Test Log
Type - Particulate, Date 5-17-72
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, Test No. III (Continued)
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Test No. III (Continued)
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Test No. III (Continued)
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Test No. III (Concluded)
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APPENDIX D

FIELD SAMPLING DATA
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MI DWEST RESEAr~CI-I INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN /- /

FIELD CREW

~3E ~:::~;Z
2 72 <::·007 ~;;:Y) q

It I .6 ~, / iV /fe. .s tv /-/"2-

MRI Project Number 3~:J' -S-- C//
Field Dates s-/J.) - /3/77...
Plant /f-.d ~ /2- cD
SompTingle-co i ii-'o'-n~A-;r-/,-<.-~-~-,--.F-.-;g"""--;>.5A t1 P .\..€....-
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I~

Testing Engineer

Project Chief

Engl'. Technician 1

-2..3
Go?.

Lab Technician 1
2
3

,
PI' ces E · . 1 .,.." ~ / '- r--".A ~n)(../o s ngineci .,~_ __'_,_t_.,~:1.Z;" =-r/1".....- ,/

2

Other 1
2 ._...

.~.-- -
Form Date Out Name Date In Chc::cked

PI - Stack Geometry (
P2 - Traverse Poi nls , ('

~
~~ - Prelimina!y Tra~crse Data
r '~-

P4 - Preliminary Moisture Determina tion \'" " :"

P5 - Nomofjraph Setti ngs l~ . "" I~-.-

".IS \RP6 - Carli (~r Gas Sampli ng (Orsot) "'-.._------------- ._-
\ =t--.._P1--.:_.. Coni er ~(ls_.~~~ly.:'.i.~ (Or501-) ._

--~--- -----
~_:..._~Q~~~!L!.)£LTiC!in S:~?5i!i :::(1~on~_______ ------
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MI DWEST RESEARCH INSTITUTE

Run Number /- I "-
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SKETCH OF FLOW PROFI LE AND CROSS-SECTION ----...
, (Il1ustrote port-point configuration, flow interferences, ;;"'TJ'}GI!. ~
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NOTE: If previously i IlusfTaled - See Run No. 1-3

A. Distance from inside far wall
J"31f'ttl outsi de of port In.

B. Pori Ienglh r!i in.

- STACK DIAMETER: (A-B) 8') in.

STACK AREA: . 2
In.

Sampling cross -'section is:

No. of Ducl
Diameters

.LJ I}~
/ /"c:- diameters downslTeam of

....,
~ diameters upstrcClro of-----

Type of Flow
Obstructi on

'-------------------------------------------
MRI - Form PI (3/72)
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MRI - Form P2 {3/72}
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No. of Traverse Poi nts Oh a Diameter .3 In-::' /~ e ..... e...
~t

o ->- .........
~:1l,) ~ .... ... ........ 0 cQ) 0 <!.In.. .-un.. -.........

->- 0 CI CJ C1CJ Cl CJ CJ 0 CJ DC] c: Q) U <!.l Q)c E-o C-u VI
0·- =>0 • V1 .- ..... VI

i5 r: VI ..-n.. 2 4 6 8 10 12 14 16 18 20 22 24 .- ::l

°0

I 14.6 6.7 4.4 ,3.3 2.5 2.1 '1.8 1.6 1.4 1.3 J• I 1.1 {:t1 I ,;'Jr'9 ::> )..
f---

2 85.4 25.0 14.7 10.5 8.2 6.7 5.7 4.9 4.4 3.9 3.5 3.? I~~ {/ 1511
3 75.0 29.5 19.4 14.6 11.8 9.9 8.5 7.5 6.7 6.0 5.5 ,(,'11 ;1 ').>1.;
4 93.3 70.5 32.3 22.6 17.7 14.6 12.5 10.9 9.7 8.7 7.9 :3f.,;3'2. I I '!l2!2
5 85.3 67.7 34.2 25.0 20.1 16.9 111 .6 12.9 11.6 10.5 q{;;,,,fl ·t I-JbYi

6 95.6 80.6 65.8 35.5 26.9 22.0 18.8 16.5 14.6 13.2 <?~ 'I ~1
7 89.5 77.4 64.5 36.6 28.3 23.6 20,4 18.0 16.1 ,,1. /d " bl *-

--------,-- --~- ~
8

, ,71'P- II '1F96.7 85.4 ~5-,_Q.. 63 4 37.5 29.6 25.0 21. 8 19.4

9 91.8 82.3 73.1 62.5 38.2 30.6 26.1 23.0
- ---- ,.

10 97.5 88.2 79.9 71.7 61.8 38.8 31.5 27.2
-

II 93.3 85.4 78.0 70.4 61.2 39.3 32.3
t-- -- --- I--. -

12 97.9 90.1 83.1 76.11 69.4 60.7 39.8
13 94.3 87.5 8/.2 75.0 68.5 60.2

14 ~_2_ Jld- 85.11 79...9.- 73.9 _67.•L'----
15 95.1 89.1 83.5 78.2 72.8------ -
16 98.4 92.5 87.1 82.0 77.0

f--- ---- .- ------------' --
17 95.6 90.3 85.4 80.6

---- --
18 NOTE: If 98.6 93.3 88.4 83.9

previously
__-c:..- --- 1-.-

19 determined 96.1 91.3 86.8
--- --- ----

20 sec Run No. __
98.7 94.0 89.51----1---- ----'.-- -----

21 96.5 92.1
f-----_.- --- ._-f----.- -.
22 98.9 94.5--1---- ------- -- --_. ---- ----_. .- -_.--
23 96.8-.------ ------- --- ---_. ._--'-----I---------
24 l 98.9
~.--- --- .----- - ---

-
-
-

-
-

,-

-



-

-

-
-
-
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MIDWEST RESEAP-CH INSTITUTE

Run No. 1- ! Recorded by B. STt-//tZ.
PRELIMINARY TRAVERSE DATA Assisted byDate -S--/S--?~ EC

--.

Port- Clock Velocity Head Stk.Temp Port- Clock Vo loeily Head Stk. Temp
8. P (in. H2O)

. .,
Point Time (oF) Point Time /'). P (in. H2O (OF)

I-I ;)'-1
2. IS,?~- .. /5 0 //~ :2.- 1)"71 ,09'0 / d-:J..
~ ->Je J
~ IS d·7 "Iss"" /,?ZD F+ IS3;L. , I () 0 !;l0-

_2-
~ Is-;;.. 8 t 190 1;)..2 b 1t67.:L .> osa /.;1.. .2...
") ?
3 IS-,J. r , /h~ II.Y i !.j- If;)... • ()C-7"U I J- J;,

:2-/ "'1- /

'2 2. IStlc./ .()C/? 1.;( 0

;, J

"/ Y I.SLf£ ~()9t./ --.l2- Lf
5"" S- -
6 t- IS-Yb I / / D 1.20.f--.

? ?

3 '1 ISi2- t 12 D //J"
I
I
I

I .L
J I .

-- lL6pprox. AVCr0(1C..6P-prox •. Avcraqe

Velocity Temperatur: Pressure

Sensor ~S": No. fJ/2C'bc II ~ Thermocouple ~SI1: No.l_
Sequence: Impact -- Sequence: Impaet.__

Static o Other Stati~--
o Convcntiona I: No o Conventional: No .

- - -.'·~'Consolc (0-6 in. H2O) o Console (0--6 in. H?O)
Reading l7( High Sensitivity (0-0.25) I;(po~cnliomclcr ~High Scmilivily (0-0.25)
Device o Other o Olher o Other-- --- Stack Pr0.5SUre + ( )_ ._--- - - _. ____J!D.!..ll?9J - ~QPi.>._--

,

M RI form P3 (3/72)
D-5



- Run Number 1- /
Date -s--/;) -7 L

MI DWEST RESEARCH INSTITUTE
PRE L1MII'-Jp,RY-------

MOISTURE DETERMINATION

Recorded by 12... Jr--i---.
Assisted by

Impinger
Water Volume

(ml)

Diy Gas
Meter

Temp (OF)
Flowmeter
Settino

Dry Gas
Meter

ReacH ng(cf)
Cl0ck
Time

.t:iQlE.: Same as Run No. __-..,­

.A. Condensor and/or Silica Gel Method
Baromelric Vrcssurc-;Pi3 - in. Hg--------

[] Barometer Locoti on
Reading Time by---

o Elevation...----===::;::======;:::======:::;-,
-

-

Final

IniHal

o-=.;Di:...:...;ff:...:...;er~e.:..:...;nc~e-L- -LV_m_=_--!~~~~~-~~i~~W_C_= ,

Tube No. Final

Weighl' (Gram~)

Initial Di fference

_~3....-~.~a:___ % b}, Volume

~".?) ;­
~b~.Q.

"Vva =

Vm =:
= "'1' D:' in. Hg
= (/ 0 of

= ~9· (,;,. gm

1+375------
"(Tm-t460) Wm

Total Moi sl'ure Adsorbed ~

Meter Pressure, PB ~ Pm
Average Meter Temp8roturc, Tm
Total Weight of Moislure

Collected, Wc + Wa = Wm

Moisture Content' = 100. -----------
Pm~

B. '!'lei/Dry Bulb Mdhod

=Dry Bulb ·icr'·lp~raturc

Wet 13u Ib Temperature

OF
=------oF

Moisture Content (from Ref. Table)

p~~~-y--~_.f-----'
D-6

C. PrccbtHrnincd Vcdue

_ ..__. o_Yo_M_o_is_t_u_re_-_-_~1_.--::-=-_-=-----Bas is UY'a e::> 0

MRI - Forlil P4 (~V72)



Run Number f - I
Dote 5-;~-:-{L- .z:==- -

I~

MI DWEST RESEARCH INSTITUTE

NOMOGR/,PH SETTI NGS

NOTE: Same as Run No.

Recorded by fl. 8ft{' /I:z..
Checl:ed by 6 i?/(~ 5":';6-:

7Z-~

Ps Absolute Pressure in Stack, Pb + Po

Avg. Meter Temperature, (Ta + 20 of)

Pm Meter Pressure ( ~ Pb)

6S- of

~";2 3'; l' (l .21.03 in. Hg 08'00 ~~(,I

/, 0'1 in. H20

==

==- , 0 J~- in. H2O

x 0.073 == ,OO;J..C::, in. Hg
::l-9,~ :)

== 23, crg- in. Hg
"A'j D'~

in. I1g== rJ2 :rB

==

==

==

Barometric Pressure

Ambi ent Temperature

Reference 6H

Moisture Content

Stati c (Gauge) Pressure in Stack

To

Pb

/J.H8

- Tm

%H20

Po

-

Correcli on Factor == /-- () ,.,, ::>

Ps/Pm

_C

== /.0

-

Ts Stack Temperature

b P Average Stack Velocity Head

b P max -- Maximum Stack Velocity Head

D Probe Tip Diameter

::: 1:<'0 of

== , /1;)... in. Hg

== ,/70 in. Hg

== 3d in.

-

~---l FJ 1=3 j
....

- MKI - Form PS (3/72)
D-7



-
Run Number 1- I
Date -S--1S--7~

MI DWEST RESEARCH INSTITUTE
'SAMPLING TR/\IN-----------
SPECI fiCAliONS Recorded by

Unit No. PROBE

Filter No:.

E',/JA ~.
7:2. -000 -3D?."' __

1o 18

~AC 2-1/2"

o GI 3-1/2"

o

o Impact

o Static

m.-.--85
o

Pitot Tube
Coeffi ci ent Sequence

Initial
Tip Diameter

o 1/8" 0 1/4"

,~3/8" 0 1/2"
Id~anged --b l'jJ ~~ ;j u.>-'?-<l

SAMPLING CASE

ImpingeI' Contenl-

Number Normal Usc

Ma!"criol Amounl' Material 1\n1ount

DDW 100 ml 1-/;>.. 0 leo-----
2 DDVv' 100 ml II~o )00

3 DRY .,. clr-lj dr-'1__

4 Adsorbent* "'"'200 em ~)...OD
,~

Lining
Material

Contai ncr weigh!" = gm

ContClincr -{- Adsorbent Weight:= ">if'S.? gm

* t3"silica Gel 0 Dricrite 0

o S. Steel

'){ryrex

ft.

Length =

'j

Fi Iter
Holder Type1/

-

- .

UMBILICAL CORD

Length = .S-O ft (Console)
length = ft (Sample Gox)---'---

Connec tor No.

CONTROL COI---JSOLE
~
~ MClnometcr Typ~ Leak Check

'--------_._--------------_._--

o Consol e (0-6 in. H20)

K.High Scnsifivily (0-.25 in.H 20)

D Dlher

-
-

MRI .- Form PC (:~/I?)
D-8

At a vacuum of 15 in.Hg.

_/~os-_' CFM

(~0.02 is C1ccc:plcblc:) #0;...
By Clock Time 6,'r;O

-------------------,

C'·
/
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MIDWEST RESEARCH INSTITUTE

Run Number /.:.-/ PARTICULATE
Recorded by KC :5Date s=-iS ,- 7 7.--. SAMPLING

/h

f>. P Meter Meter 1% -
(In. Hg

c
Samp. Meter Velocity f>.H Temp In Temp Ou Stack Q) •

E 0
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

1-( 1 670s ~V:k J:/fb ' t7 ?I 01 liS- 3,6/k'cf. 60,

2.. oQfA3 ~ot37 . Ob 0 /17 ?Z 8'1 I;l.~ 1'1:0/ /-~

) D rf'lif 5'1 (. ':J.. , ..O7~ I( J./ h q/ oS- /;9.. 0 11.?/
1 S-l), 7'fJ ./00 /.. CIt! 'to 'dS 1-;;..'0 tt,J/
) ~'T/'tR T r7"/6.710 .or] I~ 3/ rS- e~ /38 ~.:z/ ..:7/000
b /0/( [7-oJ- I, :1. f(c ,;2(,0 5:00 loti '07 !1{3 leZY t,i

7 I/~ >-:2 5"', rY.> i ;l.S-~ L{,9'o II S- qrJ !L/O 1/~.Y7 3
i /0 I '1 1~~9',7~ , ').00 ;Z 0,-

L2~ crt! 134 7.'1/.. 6 ;;

1--1 IOdC( j-3~,(j/O ., (J-Q :< '3 I '£/ / ?'0 !;?O 1'//...... j"..•~

A ~ ;'-3t :J/j i I '36 ;<,~-U II r rO 1:1f:., 6,:;;/
3 IOJ7 YJ 7:g(.~ ,It(o 2£70 (;;< Y 100 (5.5- "0 0/

;; /t)q~ ~-'1J (,75- L rGs 3.Jo I;J.. 7 /01 I~/ 7-f/7.:s
.; !ot./b I,-t{7 t{~~ ,It 0 J,/O If).. 0 10 iA. I.S- rJ. lV
t >-~ .....!, 7ro '?

/;;1..'3 10 d-. IS-~- ~r.o/7~,;Loo .)110

7 5-:5i"i8S" ,. ') l(0 i; (;0 /~ 7 /0 J.... IJ3& !v,V
? r:-t (), /63 ,I?o '3: ,S- 0 13;1...... /0;... !:2S- O:¥

3-( I/Oh _?h~ 3'/1 ,,9'6 /, 6 0 II ::L 10-:J-. /3 '3 '!,¥
'l. /110 ~6'!.'I).o • ())9 v 7b / II /0 d-. /35 ~,¥ s
?

J t I'i. ';-66 7.J-1 .060 (/et 1/ ;y 103 /'38 Lto/
1 /II '$ S'b'f,/oo , d(,O I. (C( 1;Z 3 10 'f }3~ c.;,o/
~ / I J.- ()... S-71,~-is lOb s- I, (}....~ /;). 7 10.5- lifo '/t~7CL
t. //;)h .57£.j.1C;/~ (07./ ), t{ 3 /:J. (} 10 6 lLio !e;: (;J;/
'7 1130 ;;-7(, ,0'6'8 -07.)" /,18 /3/ /0 ? IiI tf,V
g 11,~1 :J7'l,6uS' ,07,S- 1,16 /5(, /0 r 1L/0 r,f/

Comments: 6.

l.Jes-f f/vPPt'~t -for 11.1/\ {lee ....]'" ' f'
7.,JI-rrt -P....""' ..... ,,

2.~" >,.. /:., 'L...... (~r- .;;( '.! ,-;' t~ 1'- . 8..-

3. ~tlu" 15q '7 7tv1 off 9.
~

4''7u,:,I-,{,J (0 11f~t fYJ ...t/f" /A1d"-O 10.

5.5I/V iIe/, Nt tv la,- j-- «;<lU p!/l ,t'PI) 11.

MRI-Form P9 (3/72)
D-9
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MIDWEST RESEARCH INSTITUTE

Run Number I-I PARTICULATE
Recorded by /VC-SDote L-~-'7s... SAMPLING

f £.

t!. P Meter Meter 1% c
Samp. Meter Velocity !:>H Temp In Temp Ou Stock (In. Hg <U •

E 0
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

"I-I f Ili/ l£7~%7 ;0]0 ,S-9 I~c / (J Cf /t/ C
} 3.0/~':;7.;,' 7/

2- 1115- 583 t ]<..-q ,0 'is I('l.-/ I;;J. b 110 /,)~o 1.~/

"> 111'fQ ~gS"fJ~S ,Dt.{D 7'15 / ;2.S- I ( I /0/ ?V) I ()

1 //J-? 5'87560 ,OC(5- I (f;J I;). b II I lSI 3,J/
f" lieF 7 I')-Z1.f-ti() ,{)'l3 3'-1 Ilo It ;J... I tJ/ $,s/
10 I~o/ ')et:l. ()sv ;060 If I S- I]/) II ;;.. ItfC( 1,0/76
r; !;J..o,S- ?c;~t;//; ,oteJ /,15- /)..1 t I ;;l.. /1 () LI,eY
J 1:2oCf 1,)1''6. 735' I os-y I, ( 'J... /3. ;;L 1/ ;L 1.'5 ;;.., Lio/

/'
/"

~ l' :1
.:\ /'-it, "":

~ .
/
/"
/'
/"
/'
/
/"
/'
/'
/'
/'
/

, /'
Comments: 6.

1. 7.

2. 8.

3. 9.

4. 10.

s. 11.

MRI-Form P9 (3/72) D-10



/J,ttr-Cr
),

MIDWEST RESEARCH INSTITUTE
/2-c:,· i R-F l'l -.t;.~ I cI

Run Number 1'-1 PARTICULATE
Analysis Dates CLEAN-UP AND ANALYSIS Recorded by

Impinger Sequence 1 2 3 4 ~ i
Impinger Type* m :> P7 n (

Fino I Volume** £b'?,y \
Initial Volume ** 10D 100 c1'-1 ~"? 5?c. / \. ¥ 19"
Difference 130 IDg S- SS,) I )

\
* S = Greenburg-Smith standard I M =modified I 0 :::: Other

** Indicate value and units (ml or gm)

/J/ ;7- Sample Fi Iter 'Fino I Weight Tare Weight Sample Performed

No. No. Code (Qm) (qm) Volume (m!) By
000 Por O,-~()'i \ / / ?1 ':>-,S5~'14 1:1". !J-47]1 ,'}D)"!> 11 (i

J /D 6.-1 609 \/ 2- YLj. is if ~r ~ I-f. () C(),{"l.f 3~).:/-r)· M (f

J~/r Ob /0 A .3 <] 4. ~. 0 Iq I-{ 'if If . 5- 'lij S7 II-f 3. "J;' '7 1111
.-.() / \ .y • ,-. l.~ {

-
~

~ (J&J7 010010 / \ S- (,j 3. C() '?s-er ~ 3 " 71]t; If S-!;-S /'l ,t
..... ft)J k<6()7 /D C;~ ~ .).O(~3~ . )05 If 7 "" /' ./vlf1
~ Y b X

1L

,

/'\ b 1/ ""
; ::t

r\ / I#;(..)0 :>~I I
,

'C "7 i'1., .'31., 5'~b :too lZc...}.... ,
'f- \/ J 86.111:>-/ 86.11/:JA... ;tOLl ~~p.- f::'...

Q

~ Db'" /\ '7 9 f. 74371 9/.7i5S'Cf /7.t[
, r

qJ,t) l J'1 ;1 ~

,~'r~5: -06.;-/(1/ \ / I) S?), )'1 117 '71) ,]£11/7 ISo /'AH
~~

~-1,;2.. 0611 ~ /); [;; '< < e. 1I - c1~.~ ~'(~r c:J..a..~ )..., -/, p / (/.... f..
'(If' A( f~- 9J, 3 r; 5''-1/ g), ~ c;, 5-4 r) ')'.00

~~
/'../\ I-l

Comments: Lhto(fes: -f} (;. II I 5'"1 :1(" III J J.. ;).. 00 r H
1. Ether-chloroform extraction of impinger water
2. ImpinoCf WCltor ra~;jcluo

3. 1/II(liIIIJ('''~ (llId !J(jl:!<, Illlll' \l lillnl', W;nIOIIO w(f!;11
4. Dry probe ana cyclone catch (oenorqlly no aqlo)

"5. Probe, cyclono, flask and front half of filtor, acotono wash
" 6, rillN

I. llher blqnk
8. Chloroform blank
9. Water blank

10. Acetone blank

-"

-

-
-

D-ll



.-
.... '-v·

-
MIDWEST BESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

-
RUN /- 2

MRI Proj ect Number 3 S-g:S"""- LI/
Fi e Id Do tes :>II:> - / Y' /' ') ?-­
Plant A:5 A/;? GO
Sampl i n91oca"7J'i":"'o-n--==~/:;:'2->-·7L"--;:=;.-,-4-rr,:>-0t:J v~
Sampling Date '??-laY 16 ("l7Z-

"7 )

FIELD CREW

iz. ~5::> ~"1
/

~3;= 7;-~~hTesting Engineer

Project Chief

C ?-y--}",v rot ,)h ,t
DJ- ...I?J~ &, ~/so

Engr. TechniciCln 1 J:E
_----'~---=:.....::.,.~:......:..;-~.J.L.....;....:---,---

f3 *k":l. f-/-\

Lab Technicion 1

2

.
17- F /,14""'/?:......:.-/-.....,-:..------

3

Process Enginee r ..!..1__..!.J2.~::=:.~P;::::t4~~'?-/'~~ltf'~JA:=:"~==-p:_-:P_'I1__Q_Y)_/.L7_
2



SKETCH OF FLOW PROFI LE AND CROSS-SECTION
" (Illustrat~ port-point configuration, flow interferences --7/9GJ::.. ~
:, platform dimensions) ( #-:l- -6 "'[\

+7 ~~/1U< 2- \ :~7~' \ V

~~ ~

'b

)
.;

-'3

.-'
-
-
-
-

Run Number 1- 2-
Date s=-I i> ~ 7-...

MI DWEST RESEARCH INSTITUTE

, STACK GEOMETRY Recorded by ~ c....."'- .....

)...

/

• ,
L(

NOTE: If previously illusfrated - See Run No. 1-3
- A. Distance from insi de for wall 'iJ /;/-to outsi de of port in.

- B. Port length //f in.

STACK DIAMETER: (A-B) 93 in.

STACK AREA: . 2
In.

Sampling cross -'section is:

-
-
-

No. of Duct
Diameters
n //,.,
-r / '.,#- diameters downstream of---.,;---

2- diamcters upstrcClm of

Type of Flow
Obstructi on

- MRI - Form PI (3/72) D-13



.. . ., .. ,

MIDWEST RESEAI~CH INSTITUTE Date

TRAVERSE POINTS· Recorded by "tf!=c-'7- ,)......-1:1-

Run Number /- 2... Checked by {p 1<,/ €'1 1:1 -1:L---
~ 'i'

PERCENT OF DIAMETER FROM INSI DE PORT TO POI~ . C
E C E':'::'-Y3 11 ,n~/' 0':"::::-

No. of Traverse Points on a Diameter ~V~~ J:::t o ...... ~

l- .... .
4- 0 C(1) 0 (1)0-

UO- .........
...... 0 CJ CJ CI c=J Cl CJ CJ 0 CJ Dr=l C (1) U (1) (1)
C 2.-0 C-o I/)

0·-'0 1/)'- 4- I/) :::>.- C VI ......
0- 2 4 6 8 10 12 14 16 18 20 22 24 .- ;)0_

°0

I 14.6 6.7 4.4 ,3.3 2.5 2.1 '/'8 1.6 1.4 1.3 I. 1 1.1 -/ '

~/t

2 85.4 25.0 /4.7 10.5 8.2 6.7 5.7 4.9 4.4 3.9 3.5 3.2 /,?~
/.

3 75.0 29.5 19.4 14.6 11.8 9.9 8.5 7.5 6.7 6.0 5.5 ~
:.-
v

4 93.3 70.5 32.3 22.6 17.7 14.6 12.5 10.9 9.7 8.7 7.9

5 85.3 67.7 34.2· 25.0 20.1 16.9 14.6 12.9 11.6 10.5

6 95.6 80.6 65.8 35.5 26.9 22.0 18.8 16.5 14.6 13.2

7 89.5 77.4 64.5 36.6 28.3 23.6 20.4 18.0 16.1._- -

8 96.7 85.4 65...JLf-Q3.-A 37.5 29.6 25.0 21.8 19.4 .
9 91.8 82.3 73.1 62.5 38.2 30.6 26.1 23.0

10 97.5 88.2 79.9 71.7 61.8 38.8 31.5 27.2

II 93.3 85.4 78.0 70.4 61.2 39.3 32.3
1-'-- -- -

12 97.9 90.1 83.1 76.4 69.4 60.7 39.8
I

13 94.3 87.5 8/.2 75.0 68.5 60.2--_. _. --_.
14 98.2 91.5 ~5_d_ 2~L.J>_ 73.9 67_.L-,--_..';'-

15 95.1 89./ 83.5 78.2 72.8

16 98.4 92.5 87.1 82.0 77.0 I_. -
17 95.6 90.3 85.4 80.6

18 NOTE: If 98.6 93.3 88.4 83.9

19
previous Iy

96.1 91.3 86.8determined

20 see Run No.1 :3
98.7 94.0 89.5-

21 96.5 92.1-_.--- -- ---
22 98.9 94.5- -- ---- .-

23 96.81--------_.f---- -'- f--. ._- -
24 98.9

_.

- ,

- MRI - Form P2 (3/12)
D-14



- MIDWEST RESEARCH INSTITUTE

Run No. /-'-z. Recorded by ~S(J'.
PRELIMINARY TRAVERSE DATA Assisled by#:;'i/.- L,,-u/,t- e;z.I--Date S=-~S 77- ?

Port- Clock Velocity Head Stk. Temp Port- Clock Velocity Head) Stk. lemp
Point Time b. P (in. H2O) (OF) Point Time b. P (in. H20' (OF)

lJ- / 13- / -

z. 172.5' .()d~ / ;Zo I "2- 1771 OS"? 12.5-

- ::3 H-If 172~ , 4J S"".s: /ZS- /7:2 2- I Ore/ /zS-

.., I ,<;

t i/72:6 "30 ,(955 1'2-0 /." / 7;!'7. 3'f~ ( 06 rz.-. /2':>

7 7
r /727 lOS',! It:>' r 1725 I rJ?? /ZS

.

'-- /
Z /7/7

'f /7/~

t III~

7 ·~----1-----t-----t!--Y----1-----1-----1
0/ 1] ZQ

Aoorox. Averaqe

Sensor

Velocity

Q'IISII:' NO'Uf~
Sequence: Impact

Static --

Temperature

.m Thermocouple

o Other ----

Pressure

J' .1'"~ 'I­
~"S": No. ~ J .

cff~!

Sequence: Impact __
Static

MRI Form P3 (3/72) ~ A-

Reading
Device

o Conventionq I: No 0 Conventional: No.
o Console (0-6 in. H2"""O=-"')-- 0 Console (0-6 in. H20)-
Ol.High Sensitivil"y (0'-0.25) Pk.Potentiometer ~ High Sensitivily (0-0.25)
o at her 0 Other 0 Olher. .

---- Sta(~k Pressure + ( )
lin. H?O) - ( •.t?~,)

D-15
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.ICiS ,'j. "5
,-r

MIDWEST RESEARCH INSTITUTE
~I {>

-=r~

I~ 2- Recorded by~tZ
L-

: Run No.
(lttt,LDate s- -IS- ._r'] <- PRE lIMI NARY TRAVERSE OATA Assisted by &< Z!;"k~r

~- _.. -- -
Port- Clock Velocity HCCJd Stk. Temp Port- Clock Ve loc ity, Head Stk. Temp
Point Time I:-. P (in. H2O) (OF) Point Time l\ P (in. H2O" (oF)

/- I r 1\ ,,' / ;;"'C' 3~1 IJ09 .. 7-0'5" 130... --"~ ..
?.. /'·c 0 if)~(.Or I;J.. (J 2-
) 1 i;?""- . :

T../;:)

~
Y I.r;-t> J • II (~o.5"") /';)..0 V /5"/~ ,Zp 0 /?<-
S- ~-

b I ~)()q •125"(:""1) /;20 /p 15"'/3 ,'Z ZD /'"7§r

~
? ?.-

1 ""3? 09 Iso5 , i7 (,nW 11..-0 9 15'/~ .'/- DO
-'I

r---'

t¥-~
,/'15' /3 ~) '--I J 5 19

:L

\
;,
7 I y 1/5"2..0 , i7D 1'37

- r• -i" --

~~
(, t:, 1,5:2/ /7.~ /'5?

•
7 -;

-- .
fI S /5?-- ')- 150 /73-

(,)
-

N'< -
J ~

.

\tq e- .- -

. . -
I

ADprox. Averoqc I.6:~{?rox. Averaqc

Velocity Temperature Pressure
.. :2)

.
J I I;~Y-.

--
~II: )zlrhermocouple ~S": t~o. L-J;~i.Sensor No.;~F

Sequence: Impact -- Sequence: Impact __. _
Static o Other Static-- --

o Conventional: No o Converdional: No._._-
o Console (0-6 in. H2O) o Console (0-,6 in. H2or-

Reading ~ligh Sensilivity (0--0.25) p(tolcntior,1clcr IX Hi8h Sensitivity (0-0.25)
Device o Other o Oiher o Other

Stack Pressure + ( )
-------_.._-----_._--- {i.!2.!...t!2Q-L._- [c~~-I_I bZ.

-
-

-

....
• ' 1

MRI Form P3 (3/72)
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Run Number I-~
Date ~ __~_

MI DWEST RESEARCH INSTITUTE

NOMOGRI>.PH SETTI NGS

NOTE: Same as Run No.

Recorded by T2- C
Checked by ~'l:::._

Avg. Meter Temperaturel (T~ + 20 of)

Stati c (Gauge) Pressure in Stack ==
.,. 07.3

,'Z.7 x 0.073 ==
.- pi q

Absolute Pressur~kl Pb + Po :;'5,QS ==
.01 b'l

Meter Pressure ( ~ Pb) ==

Ta
Pb

/). HG

Tm

%H20

Po

Ps

Pm

Ambient Temperature

Barometric Pressure

Reference 6H

Moisfure Content

==

==

==

==

in. Hg------
in. Hg------

Ps/Pm

C

/
Correction Faclor =~: (J.3

==

==

Ts

bP

6 P max-

D

Stack Temperature

Average Stack Velocily Head

Maximum Stack Velocity Head

Probe Tip Diameter

,05"3
~S(1

/,ZS'
~~oF

= ~G:#:?J:J;: .l:kf in. Hg

.~t ,otz in. Hg
. .

_--:,3=::...2$ _ in.

-
-

- MRI - Form P5 (3/?2)
D-17
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Recorded by
Assisted by ----

MIDWEST RESEARCH INSTITUTE
CARRIER GAS

SAMPLlI'-lG (ORSAT)
Run Number 1- ~
D.~te __S--I") =7 L.-

- Barometri c Pressure in. I-Ig-------
Stack (Gauge) Pressure in. Hg

Ambi ent Temperafure of
----;

Stack Temperature of

~ j!-un
A. Grab Sample (Evacuated Bulb)

l-~

Sampling Train D€scription:
Bulb Material and Volume
Probe Material and Lengfh
Prefilter Molerial

'ml--------"------- in.-------------

Sampling Localion:
Port
Point or Distance from Inside of Port ----------

Comments:

Initial Bulb Vacuum Mcasu ren-ent
Bulb No. Vacuum (in. Hg) Time (min) Clock Time

j

B. Integrated Sample (Tedlar nag - MRI Train)

Sampling Unit Number ------
Sampli ng Locati on:

Port ------
Point or Distance from Inside ~f Port ----------

-
Clock Valve Flowmeter Box Vacuum
Time Setli nL! Reading (in. H2 O)

r---:= ---
Start _·_------1-'---1-

Stop
--

MRI - FOIIl1 P6 (3/72)
-------_._--------~----

D-18



-'
MI DWEST RESEARCH INSTITUTE

Rur Number /-"2... CARRIER GAS
Ar;rd)'sis DClk_5.::::.J.;> -'7 L..ANALYSIS (ORSAT)

Analysis Location:

Recorded by

- Clock Time: From: To:

-

-
-

-

Orsat Unit Number:
~---------------

i -

Sample CO2 02 CO

:dcntificol ion Reading 1 Reading 2 (2':'1) Reading 3 (3-1)
\ -_. -,.,-_., -_ ..__ .
j

~
f
I
f

i
I.,

~ ~I Avg ::: Avg ::: Avg :::
!

....__ ..__ .
<~_.

i
I

,.
!
i

j
Avg ::: ~ Avg ::: ~ Avg :::t

1- -- ...... _. -_ ..-.. -.,
f

~

I .

i ._---
I Avg ::: ~ Avg ::: ~ Avg :::

--_ .._-_._,.-
i
I

-

-

~ ~
.--- - Avg :::Avg ::: :::---: ~ Avg =:

~:::.--::.--

-
-

Comments:

/-3

- MRI - form P7 (3/72)
D-19
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Recorded by IZ<--

MI DWEST RESEARCH INSTITUTE
SAMPLING TRAIN
SPEC IFICATI ONS

Run Number /- 2....
Date _S- ~~ 2.-

-

Unit No.
PROBE

o Impact

o Statico

Pitot Tube
Cacm ci ent Sequence

Initial
Tip Diameter

Lining
Material

ImpingeI' Content
-

Number Normal Use

Material Amount Material Amount

I DDW 100 ml 'I/~o /~o

2 DDW 100 rnl ;I~o loD

3 DRY - c:L--'1 dr-y__

4 Adsorbenf"k "'200 am ·~.:;J.oc>~...

Container weight = gm

Container + Adsorbent' Weight = Sb?, 'Y gm

o S. Steel

~ex

ft.

Length =-

~ o 1/811 01/411

,~all 01/2 11
Changed

,----

--=L:";7'~J;:L/t.C'?1e::J-'.J2~.b6l-1/ '2."5 ~ 1.-'~J
SAMPLING CASE

FilterNo.~

'''9$

~AC 2-1/2 11

o GI 3-1/2 11

o

Fi Iter
, #.t Holder Type
~ -

* l;:tsuica Gz I o Drierite o
UMBILICAL CORD

Length = r-;D ft (C I),~c. onso c
Length = ft (Sample Box)--'---

I" ,,'
i

Connector No.

CONTROL COt~SOLE

'- Manometer Ty.pu

o Canso! c (0-6 in. H20)

~High S8l1sit;vity (0-.25 in.l--'20)

o Other

leak Check

At a vacuum at 15 in.Hg.

o CFM
--~

(~ 0.02 is acccptobl.~)

Byat Clock Time j~-i---

Mr~1 - Form pa (3/7?)
D-20
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-

f -~
l-
~~

,-
~
I-e

~..
J:.
~
~
t-

, -

MIDWEST RESEARCH INSTITUTE

Run Number /-2.- PARTICULATE
Date ~fj /~ 97::::: SAMPLING Recorded by Rt2, cr"

.~ - /47'- '7-z..-

t. P Meter Meter

I~
--

Samp. (In. Hg
c

Meter Velocity t.H Temp In Temp Out Stack Q) •

E 0

Port Time Clock Volume Head Orifice Left Right Temp Box EZ
0

Point (Min) Time {DC F) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

I-I 'I CC('05' l-@'Oe CJ5 "CJfoO 1/0 ;YO /;2~ .f.:;/~,n-I

;l. 10:12./ 12</.t..JS- dJ7j J, i{,7 g<j .?rJ I~:) .y.S-/ <;;J ;.z

3 oqL/L-I :27 04 g-t., 1,I,<t I 8¥ ~y II/~t '15"/ ~. b9
1 '·Cf. ....S' t'JbS" /'-Zl ?, $"J 13S ~z/ @.,t.. • .:J

S- 1I>·fc<- ...6' 1:j;Z· '2.0 " //tJt ;; IJ 'fl, ~ 9 c; 97' /5/1 5·i"h7JtJ:O,

to '3 4/:7.. I . ~3j,~35 .57t~ (5 qh ~S- /5"5 5,0/

7 ID,'OX '1/~ ,c.f 1 .(,.~ .9y qq 8~ J(j7 ¥-o/
9

l

I?7/If): I 'L 3& (Pt,... (JL.f7 ,JJCj>$' )C? "5 ?7 /.<)0

"),,-1 /0.' L<t
:5~' " 'I

'l)y'7 1(9,?~ CJy .P9 IZP 7.1/i,i,., 0,.,-

2. !O.'Zfi q-3,/7 ,I1~Lv ...o?<I',& /IJ "5 70 /:bj- ~t'/

~ /0;'72- If'.'.' 21 ,{YI1:J yj/ .-t:
10 & Cf/ I?-O *3$"/ S,y~ .1f

i Ie' 3 (; i'17. '/S- ,~/ .7;/ Jo~ 7'3 J -:z.. (.., 3,1-/

5" IO~~() .:,1.'r7 ,/f/J ;<j/ II () 9¥ /3/ 3'-5/
{p /0:'1 'I 5"/. ?S .cd/ /.()S/ 110 9,~ /~ 2- y,<yy~

7 fo;l.fV :;-?S 13 IO~~C" ,'¥f/;'O~ /10 ?S- 130 3.7/
6 /0:52.. ~"L '/7 .CJ'i /.;:;1 / I () 9~ IZ. L ~.:r/ ..

?J-I 1/1'l','1Y :n';.9~ ,\.:}~I0'/ Q~~/7f'"1 }tJY 9'(;, /~? 37/,.-e; 1 r'>'i.;J

2 11:0'2-
Ikl, ZY_ ,c~!1 1,6// /07 97 1"20 ·y.'D/17 / <./ "7' 6-

J If:' ;L ~S::J- '1 o~b/ It;// Itt) v 9"~ I~ t../ /2/

1 / / / (p 70. ;;..?- ..:;.;/.:zq y;!~- 2'- /~( "77 /20 11/
5 1111.-0 7'5. 'L 'Z... ,?t/ J. J. I~I 9.1.1' 1/36 9~ /35' 1//

6 //:z..1 17'1 ,fj I ,:3/.2 5" ~:yit7l..r /30 /p! /J.~ 9.V
'7 1/130 rJ'f. S~ ,2f/ I'!.t,j! /."1 c !C'S J,?. 7 7.7/

! ~'1. J (
I.

3,{S/Y:;'
7

~¥If/3¥ ·if.').;'! /'3Lf 103 12("
I

6. orrL~ (1/Z~ (,- • ~ ~...::?" ')Comments: -
l.n~t Lw- (Ig/tlll;';) fJ~/>fl/~#b!~ML".

/ /
7.

~ I ." ;/
2. .,#"H~P r Or~ (le.... "3 2. .- - 8.

3. t?.)p j Al"'ft.b .L.r /S~ Fls;... 1c ,':. l\ P 9.

"j~ fr. I ::ZZ-aoo.. :J4. rJi i ;+, (.-#v,.- 10.

)l / j - , *
5. '1> I A I.M I' k rrO tslu.'k... /10_' ,""'1 11.,

"
MRI-Form P9 (3/72) D-21

\ .



-
Run Number I-~
Dote .)-~-7l-~'

/1"8

MIDWEST RESEARCH INSTITUTE

PARTICULATE
SAMPLING Recorded by ~sa:,

-

-

.-

-

A P Meter
Somp. Meter Velocity A H Temp In

Port Time Clock Volume Heod Orifice Left
Point (Min) Time (DCF) (in. H20) (in. H20 (OF)

/P /'JoO IiI¥. 01 "2~/ 7.~/ 1'3£/

I I

Meter ':Z:~~"VHogcTemp Ou Stack
Right Temp Box
(OF) (OF) emp (OF)

100/ Il.erG 6-//

/(7,-/ i.rJ 17J/

/n7 /Z 9' [75'/
7 /'

./

./

./
/'
./
/'
/'
/'
/'
/
/
/'
/

/

C
41 •
E 0
EZ
o

U

I

- Comments: 6.

1.~ ."j....tk"u) ~ / U/J 0 7.

2. 8.

3. 9.

4. 10.

5. 11.

MRI-Form P9 (3/72) D-22
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-
-
-
-
-
-
-

I

MIDWEST RESEARCH INSTITUTE
/Z-e:-'7- :j..;z,.;:::: ;~ ..,t;,Q.. i cl

Run Number 1- .Z- PARTICULATE
Analysis Dates CLEAN-UP AND ANALYSIS Recorded by

ImpingeI' Sequence 1 2 3 4 5, 6J
ImpingeI' Type* m :J ;Yl ez I (

Final Volume** ~.3 " ')
Initial Volume ** '0£1 I~O ci""'1 r67, Ya9l, ) ,
Difference /32... I/~ ~- 6// (

'it S = Greenburg-Smith standard, M =modified, 0 =Other "
** Indicate value and units (ml or gm)

r:::'.i '4~

Sample Fi Iter -Final Weight Tare Weight Sample Performed
No. No. Code (qm) (am) Volume (ml) By

~D J03 t9bo?-1\ / I ~O. 7r]7CJ <30. 7oJ, J~ ~

?DY DbD3 \ / ::t... 20. q(, )]r (.,70. q / / 3 (" "3 3 if M Ij

'ios OIoD"I V .3 ttl.{. 3t'(~g~ <;( Ij.. 38 C(g). 8t-f J\1/-1

- /\ Jj

&'01 ObD(J / \ - G7 0)·1..(1 §' CG . eft,; t / " 5~(, ;0-' MH
802~o)t' !()7'b b . ) 07/ ~ . ). 0). '-17 ~ / J'vlH "

- "7"':.' b X !-
/ \ b 1/ ~

.. '
)

1\ / ') f:l. . .3 Co 'P"'I( %'2. ~'" ~~D ?-.Dt."> ;<.e:..-)-- \0
\/ p {lb. III ') .y fb. 1/ / 3'2 :loo j?.. <../-

~~ olSSf-J\ i 1;1. 74371 5.11. 74J5'1 ( 7.t.?- M Ii
rs-S - / \ If) $'1 Sl.( II~ 9).341/~ ISO ;v1 [1ow5"~

SO/p OlaoS- ~/II( ~ <J!-I ellS c:. ;;.·...... 0~ - ..til ;r!- ,,,

Comments: Codes:
1- Ether-chloroform extraction of impinger wator
2. Impinoer wCJter residue
3. 1llIl'illllol':l (Illd I'LICI, 1,(i11' (l filln", (1(;nll)l1l1 wtI~h

4. Dry probe and cyclone catch (oenarall>, no cJGla)
5. Probe, cyclone, fla~k and front half of fill'or, acotone wCJsh
{,. r:i IIf'''
"I. Elh<:r blank
8. Chloroform blank
9. Water blank

10. Acetone blank

D-23



D-24
MRI - form PO (3/72)

MIDWEST RESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P- , ,

-

RUN ;-3
--

MRI Project Number :35'.7>- C-II
Field Dates5j;~ - If 1?2.. -
Plant ~.~~ /2-~D'
Sampling ocation -!J./;?;::> I- F": 42S~.oU><-
Sampling Date :S'-1f!?2...

FIELD CREW
- "

Project Chief /Z-L~;j > el :

Testing Engineer (J2. -i'z. 6Pn.l//~ 7::;
fIB E 7-r-C/">?'?~
~I "6 ~) : ':7 :57t.-'/h>t:rc'::!3? /'-

Engr. Technician ge~.3.~ d/07';L 2-' f(eJ:so
Q./ ;: C-:Z/,~ r"' l ~ ~ l-
~:2..# /00/& r10/---

Lob Technician 1
c

,

/Z.. FI-!LL..lh
2
3 ----

Process Engine8r 1 .../L..£L' . Grfi ~/7
2

~-~

Other 1
2

.- - ,- .. ,-
Form Date Out Name D-:Jte In Checked

- ----- ----
PI - Stack Geomelry
-- -

P2 - Traverse Pei nls
~- --- I .~-

fiP3 - PrcliminCirY Traverse Dab ~\ L
~

~~r- M ____

P4 - Preliminary Moisture D8tcrmincd'ion \!~

P5 - NomoJroph S:.:ttir.gs
IT- .~

-----~ I'
~---,-------,---- ------ --i-\-~ ---

P6 - Carri c-r GClS Sampli ng (Orscd) ~tK-------------------_.----------- --~---
P7 - Carrier Gos Anolxsis (Orscll) ___ ~J__ 'f\-f-----_..-------- --------_._...---_._-------- -----------

_l'JL__ ::_,_~a..t!~cli~~g ..Trc~!:1_~e0_fi CCJ ti ons __'0__- - -----
__12.9_:-__t,(!l!J.9:d (1 t~~.?(I mc!l-~~J__ .. - ------ -- - .. _-----
PIO - Porticulale Anal.xsis

-_._._--_._-- --.. ._----

-

-
--

-
-
-
-

-
-

-
-

-
-



-
Run Number / - ~
Date .')-Ir

MI DWEST RESEARCH INSTIlUTE

STACK GEOMETRY
TZ-(:y

Recorded by ,-

"""I
·-7
---b

~' "... ~
-~

~( II '? 3",.
~. f-3

"~.. I-J- \
-:> :2. I "'I

I oJ'! r- ?JI'l.£.
I

...
/' -..:;;;-

~

•
c3 Y t:I<";f I :l.

~
Ii

"'\

?' "-

SKETCH OF FLOW PROFI LE AND CROSS-SECTION
(Illustrat~ port-point configuration, flow interferences,

, platform dimensions) ~ :l.. CJ in t":S
5'3 II ;iT)C)~~ ~ '--}~---==-

. ;;"'TF}t:-j<:...
I .:2- -:>

I ~? ~
~

NOTE: If previously illustrated - Sec Run o. '1------

-

.-

-
....

-
.....

A. Distcmce from inside for wall
to outsi de of port

B. Port lengfh

STACK DIAMETER: ~VIY-;L-~(tB)

STACK AREA:

Sampling cross -'section is:

No. of Duct
Diameters

;.) '/~ diamctcls downst ream of

?-. diCJrnetcrs upstream of----

~31i in. '

;1-'1 in.

~3'1 in.

. 2In .

Type of rlow
Obstructi on

~c),,,''l/

?-/?1 ,6 ,~e ~~

L-- _

MRI - Forrn PI (3/72)

--------------------- .J

D-25



-

....

-
-
-

-
-
-
-
..-

-
-

-

-
II~siiYUTEMIDWEST RESEARCH Date

TRAVERSE POINTS· Recorded by !Z-~.., ;>-/2

Run Number 1--3 Checked by~.z;~ <>-/2-

..--. ;-~

PEI~CENT OF DIAMETER fROM INSI DE PORT TO POINT . c
E C E"::;'

'33" ".:),",,~..-..JL o~

No. of Traverse Points on a Diameter J=t o oJ- ..--.... .... ...... 0 C
A Q) 0 <:>0-00- .........

oJ- 0 CI CJ CJ CJ CJ CJ CJ 0 CJ Dc=J C Q) o Q) Q)c E-u C-o Vl
0·-

~0 Vl'- oJ- Vl.- ~ Vl oJ-
0- 2 4 6 8 10 12 14 16 18 20 22 24 o_ n ~af-._---_.
I 14.6 6.7 4.4 ,3.3 2.5 2.1 '1.8 1.6 1.4 1.3 1.1 1.1 ): 11 -/. N -J/ t> '--

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 ............l, (I />~II :>.:> .----
3 19.4 14.6 II. 8 ).),91 -,

75.0 29.5 9.9 8.5 7.5 6.7 6.0 5.5 " .2)~._- --
4 93.3 70.5 32.3 22.6 17.7 14.6 12.5 10.9 9.7 8.7 7.9 3J".")J. 1/ .:?b.L'2-

5 85.3 67.7 34.2 25.0 20.1 16.9 14.6 12.9 11.6 10.5 ~t.bJ 'f 7b~- . -- ---
95.6 80.6 65.8 35.5 76.9 22.0 18.8 16.5 14.6 13.2 ,-;.ct I

6 " 57}

7 89.5 77.4 64.5 36.6 28.3 23.6 20.4 18.0 16.1 t,/. '/'/ " 6? 1;;.- ._-'---

8 21.8_ 19.4 77.5.:2 I' 7396.7 85.-1 65.0 63.,.4 37.5 29.6 25.0
f---- -

9 91.8 82.3 73.1 62.5 38.2 30.6 26.1 23.0--_.
10 97.5 88.2 79.9 71.7 61.8 38.8 31.5 27.2-_.------- -
II 93.3 85.4 78.0 70,4 6! .2 39.3 32.3

---I--

12 97.9 90.1 83.1 76.4 69.1: 60.71 39
•
8

-
13 94.3 87.5 8/.2 75.0 68.5 60.2

-'- -
14 9Jl-2_ .21"';;_ ~~.4 Z2.JL 73.9 67 7

1- --_.. _ .._-=:.

15 95.1 89.1 83.5 78.2 72.8 --
16 98.4 92.5 87.1 82.0 77.0

----_.._- ----
17 95.6 90.3 85.4 80.6
~.f-. --

18 NOTE: If 98.6 93.3 88.'1 83.9
f-- -- previous Iy -- -'-' ----'--- ------

19 determined 96.1 91,'3 86.8
--------

20 sec Run No. __
98.7 94.0 89.5- '--f--------f-._-

21 96.5 92.1
r-- --_._- --_. --'----- -_. --- ------------
22 98.9 94.5------- "-- ---'-- -- '----
23 96.8

- -- ---- -- ----- -_._---- ------ ---
24 98.9---_.---_.

D-26



-
- MI DWEST RESEARCH INSTITUTE

Run No. l- .3 Recorded by (-,T
Dote ==?-/S-

l'P-ELlMII-..JARY TRAVERSE DATA Assisted by r--- I{. JI, It) .

Port- Clock Velocity HeCld l Stk. Temp IPort- Clock Vc locity" Heai Stk. Temp
_... Point" Time ~ P (in. H20) (oF) Point Time ~ P (in. H2O (oF)

1- I f3-1
v 2- /L-~{,'Y • (J h r / q I I .2. /(;;,:1:). ,G"f 8 130

:) }

y j (. • C ,. ,c;c,3 IJ ? L It? :/'-/ . :Jso i30
- ~:s -

G{;. / f. .; () 7 . U'/ Q
,
;).~ / l,. : IS ,055' f--'/ 3 tJ ~ ~J""

- ? 7 -

_-f.I~"o'6 .u7 :1 i .~~ :? .y 10:/1 o{-, 7 / :x:?- j

l/f-i Ib; 2C ·0</2 /":\ ~

II
~ h)

j

t=1 / b :22 . 0 Lj3 !')S
j

I ? I G::-; ;r< .0 '1/ J ·~S

12- -
- ,-S. I ~ : .).< . osa / ;:< S'

-

)

~~---I----
7

:2.-1

J.f.--~=t----- ------11-----1
!>

PressureVelocity

f.---- -·---+-----I------1t

==-I-:--_---=--=--==-===:=~-===_j-----1---1-.-j__-I

I-~-)D-r-o>.!...~.-I:.__-Vr.:-_I-·~I:Sl;;..e-.• :1=======j-------IL,!'Prox. AverQ..'\§' j------I
Temoerature

I

Ll Conventiona I: No 0 Convcntionol: I'~o.

- - - ~onsole (0--6 in. H~- 0 Console (0-6 in. Hi~
RCCldin8 p.(HiSh Sensitivity (0-0.25) r<LPolentiomclcr J?f..J.-:i£)h Sr.mitivity (0--0.25)
Device [] Other [] Oth~r II Other

Stack Pressure -I- (~)
. (in H' 0\ -=------~---,-------------------------------------------- --~---~--.L....:~~S'~_

-
...-

Sensor '1l11 SII: No. f/:!£U "#
Sequence: Impact __

Static

~hermocouple

[J Other

OIlSI1: No._~
Sequence: lrnp.:Jct

Static --

MRI ronn P3 (3/72)
D-27



-
_.

Run Number / - 3
Date s:-/~ 7?-._

)C

MI DWEST RESEAI~CH INSTITUTE

NOMOGRAPH SElTI NGS

NOTE: Same as Run No.

Recorded by
Checked by

=

--to.)

-A9,9J-

__--!./~((;L.·-I-f---- in. H20

is- OF

To Ambient Temperature =

Pb Barometric Pressure =

Do HG Reference lI.H =

Tm Avg. Meter Temperoture, (To + 20 of)

%1-12° Moisture Content =

Po Static (Gauge) Pressure in Stack

-.

.-
x 0.073

-
Ps

Pm

Absolute Pressure in Stack, Pb -I- Po

Meler Pressure ( ~: Pb)

Ps/Pm = {, D

-
C Correction Factor = /'03

b P max - Maximum Stack Velocity Head

D Probe Tip Diameter

DP

Ts Stack Temperature

Average SlClck Velocity Head
=
=

=

=

/ ~8: OF

__-L'-i."n!..l::b;".J·t?2- in. Hg

.07'9 in.l-lg

,,37,) in.

~~f-L----r--.I---_±=_ =fj
D-28

_._---------------------------------------------
MRI - form P5 (3/12)



Ambi ent Temperature &,) of

Stack Temperalure / '-? of

-
- MI DWEST RESEARCH INSTITUTE

Run Number / - .J S:.A_~_RI_ER_GA_S Recorded by ~ F
Pate ;)~ h:?"-? 2.- SAMPLlI~G (ORSAT) Assisted by -~--

~===_.=- :::§==tZf=~.~.~:=::=======~====-============~========I
9TA£>-/9.,ry ~: 0 v AA

-:J t;;)..'T,03
Baromctric Pressure ~sz..., q•.J'" in. Hg

Stack (Gauge) Pressure In. Hg

A. Grab Sampl e (Evacuated Bul b)

Sampling Train D<:5cription:
Bulb Material and Volume
Probe Material and Length
Prefi Iter Material

ml
------~------ in.--------------

Sampling Location:
Port
Poinf0rL5islancc from Insidc of Port ----------

Comments:

Init ia I Du Ib
Bul b No. Vacuum (in. I-Ig)

\6cuurn Mcasurerrent
Time (min) Clock Time

=--=-.~.-----+--1--f-··-----=
L-- ....! -'- ..!..- ._.__-----i

B. Inl'caroled Sample (rcellar Ebg - MRI Train)

Sampling Unit Number )10 .r>V.fff~

Sampling Location:

PorI. "a.~ />'o<,,7-ha.?-.)...;.-cl ~ J D -"..bo~L.«.. )r...Q..~·~h,·T)q
. )"e <.._ <:.~~..::>le. l""'-.v-Jl.-,JI

Point or DistclIlce from Inside of Port .-:z A'

<-. t:n?1 yY7.1? ;') ,I",::> ~ __ :~ _.2- -f.f_"3 7'2--~rP k

.--------.-----------,---_._----,.-_._-------,
Clock Valve F1ov/lndcr Box VClcuum
Time Sel·tinD RC<.loi ng (in. H20 )

p:ari--"--O-?'-/-,=-J-=-.- ~,,~ w~ ._--J--- .-··---;r·--I

b,07 /~:!>D~~~l~~3;;J-~-i~;:;,r~-~]j;>T"~~kJ
----.......---__I__ .-J.. . Ltc J .:J. _

/h z:lAe -rt>?J t>:J...o;,.6 IV 6 oJ1-------_.-.__ ._--- _------_._-_ _----_ .. _---._ _-_ ~-.-- _-
M RI - Forl1l P6 (3/72) D-29



Recorded by I< J=

MI DWEST RESEARCH INSTITUTE
CARRIER GAS

At-..lALYSIS (ORSAT)---

Run Number _..!..-_==---
Analysis Dale

Analysis Local"ion: /);J/?/2.LO _ Trvc..l.?' J"2¢
1/ 30 I:J-.,Db

Clock Time: From: ,-,;)••$:/';- To: -- /t:-) ·'1)0

Orsal Uni t Number: ~Oe:.--~~-J- _

Sample
ldentification

C02

Reading I Reacli ng 2

02

(2-1) Reacli ng 3

CO

(3-1)
I-------~----+-----I------~------I--------

j(v!'J 1- 3
8Iz"'>-I- .fl.Jr"~
)n·shDV~

J '2 ~ I' is) r-j-

Comments:

MRI - Form P7 (3/12)
D-30



Run Number 1-:3
Date 5'--15"' --72..:

MI DVv'EST RESEARCH INSTITUTE
SAMPLING TRAIN
SPECI FICATlONS Recorded by

Unit No. PROBE

o Impact

o Statico
B<85

Pi tot Tube
Cocffi ci ent Sequence

Init-iol
Tip Diameter

Lining
Material

o 1/8" 0 1/4"
M3/81l 01/2"
Changed --

.h 7/7.-"" ~ U ~ J.
SAMPLING CASE

o S. Steel

JZkPyrex

Length =

3 ft.

6>/1-.) £.e..' .:..y <-/~

Fi Iter7 HoI der Type

)00

/00

Amount-

Use

Adsorbcnl* ,-..,200 gm

Number

Imri nger Content
,-------,-------

Normal I
l----f---,....--------,------

1--f'.j_\_Cl_tc_r_ia_I-+-_A_n_,;~ ntl Ma teri cd

DDW 100-;r! H;J.O

2 DDW 100ml i/;J.O

l- 3_-I-__D_RY__l- I__d_r+_'1---J d '""--1

4

Filter No.'.
/09?

~ RAC 2--1/2"

o GI 3-1/2 11

o

Container weighl- = gin
-------~

Container -I- Adsorbent Weight:::: S?-7i .:'L-gm

* ~lico Gel 0 Dricrite 0

-

UMmLiCAL CORD

06) -Lj Length = _S-o ft (Console)
Length = ft (Sample !3ox)

--~--

Cannee tor No. /1d~

COI"-lTROL CONSOLE

7 Leak Check

o Consol c: (0--6 in. H20)

~ High Sc"nsilivily (0-.25 in.H 20)

o Other

Ata vacuum of 15 in.Hg.

CFM

(::; 0.02 is ClcceptClblc)

By_ ~I.-Clock Time -l1..:.!...~
1.-- . _

MRI - FOiln PC (3/72) D-31



-elL tY"f J'.h P"'v~( ij 1l..R..~

MRI-Form P9 (3/72) D-32

, ~ ._.

MIDWEST RESEARCH INSTITUTE

Run Number /- .3 PARTICULATE
~,Date .:>--/6- -'72- SAMPLING Recorded by

t1 P Meter Meter

I~
.....

(In. Hg
c:

Samp. Meter Velocity 6H Temp In Temp Ou Stack Ql •
E 0

Port Time CI~ck Volume Head Orifice Left Right Temp Box EZ
0

Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (0 F) emp (OF) U

"
1-/ ~ rY·r:·-:- ~D:l,lL

' ~(;hff '(; 1.b~/j? 7.3 lLJ I::. 7 5,~/.. . './ ,) ....."" '1 • I 7'
.• '-" I I , I T"'<F

:L ..:9! .:.)3 ?( 3 .~/~ '/';)'5 -, • tj"2,tC :Y/ 77 J /f:f $0.5/ ,
~

J OC):J/{ lIb·'/} • I I.\' :) ,.,;J.,I D ?f) 71 / ") 5> 8,'0/ ,;)~

1 /6'.oc. 7 f?,&J. ,I ~ 0 ':2, 3 o~ Y;2 7'1 !.;:l..S 8,0/ '3
s' /,),' D1: '1< 7 :;:.:2 • f.o71 , o~o } , S',;"C So t.../ fO l Y.? ~,V Lj

t '0: C"?;'f5 7:<'~"J.fS 1.1.j.f) :) . 700 1'1... ~J /42... t.¥G:,s-
? ID / ;;);'is 7~'f,5g( , i/3 "'T~ D ('l

/ () 0 ~:i-. 1 L./ I ,?,y
f /0/ £;f; "3:{ ,30- ,D"iS 1.2s0 / (') 2 '6'( /C/<. -;,0/

;).-1 / (!.',;;'fj
:LL.-. .~, l-

'67'3 /, ~:< 0 C;tf o--1.c. /~ 5? b.c/' S.~,<~,~

1- jCJ3:Z ---;"2'(! .'t6: ,o'B'2 J; LOO cry )9'7 /27 00/'.-7_ . .•

3 /0:?/,
-07-=-1· .D'(2 /. 7Cfn ! D~ ;5-'9 / i'::2 ~,]/f\'i"_v, ~ " 't.

.y ;0;"('0 .=/1,.." ... . D'I"b" /.900 / ob 'J'J !?7 'leY...~ .1. "'. '

) /o:l/L!
7 .:> ,.,.:>~

I () <;; 70 /'-/3 7.o/~ S7 if b, ,:fiG ,01) /;j-SO

b /o;Y<ij 7lf'T i ·,.to ,095 I, 'if'So IC' -; c; I / L/ 'is 7.;/
1 Jo~ $""'2. 7.5':>,,7[.6 /;)() -,,300 //0 7 12.. / J./ ') ~y

d /D .sf.:, 7SS,'13{ 'I t.., tJ I. 730 /)0 C;.< 13;Z 7,y
.1-/ 'I ()_t; ~1f·}%t ' :;; JD 1.37(::> 0Lj 90 / :J:J ~.Z/

~ //D9 760.crr- .035 • ft,10 97 1-0 /.:) / L-f:fY
:3 i , 13 :'b".:{. Ole • D'Y3 · ?>:;;() /0 2 elj I.QQ" '-I.y
7' (117 ·/b<f.Ds'O , ')1../3 .'B30 /02- 72- 150 ~7
f' !/ / -< I ? ~~, 1St , OJ~ , b·fv I<:J~ 1'z. /3..2 '-!.r'7C
6 112-5' 7{.77c;]( , ·~'ft ,7Lje:; ID2- 93 /3':2. ,/-.y
? /1 ,;? 9 7(> C; /( ~ , C(-I3 ·BJ C' J (ns 7g !3S lj·r
cf 1133 --:-7.), ,f0. " 1041' · CJ'!5 /07 tjr; IYD Lj·V

Comments: 6. J

1. .")'~ /.J?p- eW.;;2"_~~f,- r-D9Uo:a-t!(. .fI~~. 7.•'7>-1">.> ,,[.1I.i~ . . ;' 0 c; : 'Is'

2. .?2~ . Ad 1::1-::-r-,.., n n ,dJ,}, £?' (J I. M.' 8.

3. M'/u,,,- ~
I

9.
, ,

4. r IiPN.J) j () • r'? : 'J n ~ ....... 10.

5. M tii1~. rhQu"M1 C1~NJ'I ,(11" ~ ~i! II.
1-0... "

,
,"

/

-
-

-



l-~ MIDWEST RESEARCH INSTITUTE

Run Number ") f PARTICULATE &--rDote )-/([;-'72- SAMPLING Recorded by

i3. P Meter Meter

I~
~

Samp. i3.H (In. Hg c
Meter Velocity Temp In Temp Ou Stock <1l •

E 0
Port Time Clock Volume Head Orifice left Right Temp Box EZ

0Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

'i-I If ;1<;(,.- J.72.AS- . O/~ ,JS9 9L 7'1 JlI:>... 3.'-/-77;;: /JO

~ /I SO "l7S.?>$' ,O~9 ,5' 73 91 9 '! t5 ~ 3. 3/ /
J IJ 5 L/ '777 J.:/O ,033 . b'l5- /bO 7'1 /S ~ i/r.<!/
;.; II .5'1/ '777" I If, .O3·$' . ~9.5 /0 C( 9 .<;'- 1<3 </Z/
~ /::1.0:< 78/.001 ,o3JL ,1..70 / () S CiS I .S :c Lf. c/
b I :2 LIJ c;, 7?~.1So .03 1 1"250 J tJ ,) c;c, 1</1 1I.;V7D

7 'ol Ie. 7 Y'/.'1n • 03'?? ,770 jor 1b 1</0 L/.J£
~ /~/LJ '7:--?7. ('It:;; .c,/3 833 /01 CJ7 I.,":?;;-- '-IT

/
/
/
/
/
/
/
,/
/
/'
/'
/
,/
/7
/'
/

Comments: 6.

1. elL. II j) .... rn... A ,1!~,..1 I;;- I t./oCF 7.

2.
I' I (

8.

3. 9.

4. 10.

5. 11.

MRI-Form P9 (3/72) D-33



INSTITUTE

/2.<- )--}12):= ,-.,

Recorded by
PARTICULATE

CLEAN-UP AND ANALYSIS

MIDWEST RESEARCH1-3
J 'IRun Number -----Analysis Dates

-
-

II.
?-:

----=:
S-,

5"7'3
,)"77-IS-.

65432

oS!

Fina I Volume**
Initial Volume **
Difference

Impinger Sequence
ImpingeI' Type* yY)

~.

.{'VV'
I ---

100 IO?, ct!=h ~?7, '!
-AJJ- -I~ ~ 593
1;>..3 // t::, 3

* S = Greenburg-Smith standard, M = modified, 0 = Other
** Indicate value and units (ml or gm) ----

Sample Fi Iter Final Weight Tare Weight Sample Performed
No. No. Code (qm) (qm) Volume (m!) By

S- 001?! r\ / / ;:r I. ),S-O (, f, 9 L J Lf)oD - AjH
- \ / 2- 7'3. (,Q)4 0 7 <6 & (, c3 i-f ] 70 M ifObi:)

7 Of:> Ito Y J <;( / ' () C( ~. 1 ( <:J I, o'?1co <:1 ., .JAN,(l

- /\ "Y f\'G
06/ -::L.. II \ j )J ) . g.q 7CS <t ;). <J <j Ncr 4 ~G

\

;viti ,
'&10 1::1

-
'I /097 & ; ;).00/ d. • (qqoJ .", ./ 1\

X to X ,
I

/ \ , /' "" \.v
r\ / 7 ,!i:2. -;:;,2.~S-'t/ y,-, ·~t· 5"";/0 ?.Do /2 c}--

\/ 9 :10. 1113"'1 ryt-~. IN ~ 2- ::Loo t'? c't-

c>ts;)' 1\ 9 Yf. 7'1371 ?t. 74 ]S1 (75- . /'V\tf

r " ! \ /l) <,] ) I .i L-ill 7 -Y)'.3407 15- 0o6b"l /VI If

«)0/7 ").../1 G ~ (..e C//~L"''''' ~_J ,,-., -? ~P/rl

-

-

-

-

Comments: Codes:
'$:?P1jJ)e ".....c.4n-CJ~ 1. Ether-chloroform extraction of impingcr water
},--II.> -'7 A. Ar-:- 2. Impin[Jcr wulor rosidue

3. 1IIII'illllt"ll':' <IIld IHlcI( Illill' ,JI' fillo,', f11:rl!'JIICl w'I~11

4. Dry probe anu cyclCJno catch (OllnMally no dalu)
5. Probo, cyclone, flw.k and front half of riltur, acolono wash
(10 n II('r
7. Ether blank
8. Chloroform blank
9. Water blank

10. Acetone blank

D-34



-

-

MI DWEST RESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN ~ -I

MRI Project Number 3S-cf:)- LI/
Fi e Id Do tes S-/;~-- /9 27 2-
Plant......-A.p.,Al /Z (.. Gl >

So mpling' coc'oTrjo'-n-=-:::.......s-:'·/-/9-c.-.I<--/--

Sampling Date :J---/ra -'7J....

FIELD CREW

Project Chief

Testing Engineer

Engr. TechniciclIl 1 E- L"2.""'/ ~Y'/ ~ hl-
2 II- In.o/.on e~'t_. _

3 6> ~/:?:...::.c.>=--_~ _

lab Technician 1 Z- )::::::/I/'l? /;')

2
3

Process Engineer 1 /Z P-/I,t:;/?/ n

2

Other 1..:....-._------_._-----------
2

r---:-------=-===:==:-===~==-----.------ --------.--.--~-----,
Form Date Out t--!ome Dole In Checked

-
-
-

PI - Stack Geometry.-------_. .--------1--------- ----.-
P2 -- Traverse Poinls

P3 -- Pre! imi!1ar-)'-T-_r--C1-v-c-~~-,e-_-E?_-:!·-!(-1------ _--_--i-N""r-_·~-~-:_~~~~-~~~!_I---·-~~--t---·--

Ptf -- Prelimin::-llY Moi$ture Dcf"crrninalion C" ~J ---1-----1

PS
- ----j---- - ""'!. '

- NomoDrClph Scni nss '\.
------- -----_. - ·_~----~-I----+---'--I

__ P6---=-_ Car~~cr Gm Sarnplin~ (OrsClt) f-.-~--_.--~-f---------.-----

~;~-:~-=~(~,:;~j8;~,:-~:2~~~t;;~=~ =_~--~- -------f-----I

~~- ~ __ ::~:l:~:~~~:~:-l ----------J - _~-~~~-== -"---
1 ---------------_._----------------------------- _

M[~l - FOI ~n ro (3/7?)
D-35



-
- Run Number ?- - (

Date o-(~ -~ _

MI DWEST RESEARCH INSTITUTE

NOI'/IOGRAPII SETTI NGS

NOTE: Same as Run No.~ .

Recorded by
Checked b>,

/fcs
'J?-<::....:~--

-

Ts - Stack Temperature liD OF= ~

bP - Average Stack Velocity Head = ·!cJ{) in. Hg

b P max- Maximum Stack Velocity Head = ,J..t 0 in. Hg..

D - Probe Tip Diameter = Ji in.

MRI - Form PS (3/72)
D-36



-

Run Number ;L -;
Do t e S-- I 6 - 7 ;;J..

Unit No.

MI DWEST RESEARCH INSTITUTE
SAMPLlI>.JG TRAIN
SPECIFICATIONS

PROBE

Recorded by R. c s

Pitot Tube
Cacm ci ent SequenceLength =

'8 ft.

Lining
Mol-eriol

o S. Steel

~Pyrex

Initial
Tip Diarncl"er

o 1/8" 01/4"

. ~3/811 01/2"
Changed --

&Y:85

o---

o Impact

o Static

Fi Iter SAMPLING CASE

II Holder Type

Impinger Content

xiRAC 2-1/2"
Number Normcd Use

Material Amount Moterial Amount
o GI 3-1/2" --

DDW 100 ml H?-O /trO
0 2 DDW 100 tnl ,L/1--- 0 /00

Filter No.~ 3 DRY ~ ~
/091 4 Adsorbent* "-'2OO 9m ! ~;tDQ

Container ",eight = 9m--------
Container + Adsorbenl- Weight = f)b J 9m

* ~.Iica Gel 0 Drierite 0

50- to
UMf1ILlCAL CORD

Leng:h = .£' 0 ft (Console)
Length = ft (Sample Box)

-~--

CONTROL CONSOLE

Connector No.

'-------------- --'------_._'---'-----------------------

Mano~n8tcrT)'p8

~Consol c (0-6 in. H20)

~igh Sensitivily (0-.25 in.H 20)

D Other

-
-
- MRI - Form re (3/72)

D-37

Leok Check

At a vacuum of 15 in.l-lg.

(~0.02 is acccptCible) S-~b/7d-..

ByReS_Clock Time /5-30



--

D-38MRI-Form P9 (3/72)

---
MIDWEST RESEARCH INSTITUTE

Run Number -;2. -I PARTICULATE
Date 5=-/6 - Z.;l., SAMPLING Recorded by Res

t::>. P Meter Meter

I~
.....

Samp. Meter Velocity t::>.H (In. Hg c
Temp In Temp Ou Stack III •

E 0
Port Time Clock Volume Head Orifice left Right Temp Box EZ
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF)

0
(OF) emp (OF) U

1-1 ~ ~~~:.~ /.0 '05- Of 1'/9 '?'1/Iss-;- -:..> '.7 .j5
~ 5=' ."V;),

I'-It j':' r/2 I5"S~r 60/6:2/ ,D 7 1.. '1() tit 38
3 I~o '3 . (k/,-' /0"75- '//)"0 /-I~ .. / -\'1 / i ~~ ,./ )/

,~.,/ ~ ~" t '/ .. ( /' '

c.r I! . '-7 fJ () (. 9'{~- ~o75 I,,~o
. r , "/ .~ I ~!-) .iYit.. D / '. \. ( ;r- /.'

S- loll hl){~70 07D /1 t/() /i)7 00 j !..-l ! '-'r.>/'
t /6//7- Ihll :?'So p()70 /,,5-0 ! ('-I 13 /0-,?{ ij.'g/
'7 ;619 C/5:600 /D80 It(;! / /1 ?lr I~,~ s:c0;)('
g /tJ.. 3 6/1116 lo1~ I, g ;J... /23 <to /j-D 5;S;/

j~'-I ·1/631 t!:,;(u ,S'/c /07) j, t/s- / I :J r;z lsi! L/,V
2. /6 >-.>- f:.;).) > 4/e- .6ftJ /. to 71 G Cf'J- / ;] ,;J.. s:·V
J /{3 Cf b;).6 '];2{ ,085- /. 7:J,. /;lo 93 /3/ ~¥
i It '-/3 GJ.7,J..70 6crd--.. 185- II C/ 9e-/ 136 5":'>/
j- ! (, '-/1 ~] l,b/5- ,075- l S-6 1;)../ qq JL/() l-/'V
t I/GS"I ~JJ gs-c .D5"'o /" On lib -9'1 /37 '-1.0/%'3
7 /65-5- 63~ ./3'1 I O~-d- I- 0/ / /,)- 1'1 /] 7' 'Lj..~

J /6>1 If., ') 8,7tJ G ()67 I. Y d... 1/.5"" '7'e-j !t{,1.. 1.,5/
1-1 !7o'X b C(orIJ/ ..()5'J- /~ /0 IOL! 9.3 / () t.j 7:D/

2- /7/,").. r;, e.tJ:3:;,-;5 ,06 .? It~S- /07 r-S 10 J ~tY

'5 /7/0 ::;1./6106 .07'8 I.::> S- /11 13 ! DS- i/.?/
Y !/720 GY1. fa~- ,0r'3 I. '75- 1/'-/ '13 / 0.:;2, s:y

.s- f 7.2. r.j b ~-.l., DAO .677 /. C;cJ JIg 13 ! () ().... s--:V61
b 17:2.8 to )'L(,cf7C ,0'38 /. 70- J"J.... :J-. '13 / / 0 s,V /
7 1/7~6 6(;'1. (,(0 •L/J. 0 ,%.:-'-0 /;"'0 9'-:3 IIJS- It.V (2- .

J'? 17'-{s- !;0t!. gY3 ,3;).. tr 10 /17 Cit( 7?5 1°,/
Comments: . ,) r' 6.

1. 54C<.1 ,~ <-
fu {)i 4"'';::-1-.1 ,r-<l~ '; "r 7.<1.. ,., .:(.. c.& _

2. S~!/--t (Iu.., 4/'(/'~ ..:~ 17~'g 8.

3. Sl..f~L,,- _ fe)'- i/>/"1A 9.
v

4. 10.

5. 11.

-
-

-

-

-
-
-

-
-
-

-



-

._--_ ....

MIDWEST RESEARCH INSTITUTE

Run Number A-I PARTICULATE
(({SDatel',--/t - 7:J. SAMPLING Recorded by

D. P Meter Meter 1% -
Samp. (In. Hg

c
Meter Velocity 6H Temp In Temp Ou Stack OJ •

E 0
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (oF) U

1/-1 '-/ 17~~
~~'i.i.

i 19' '5,'8 11'1 q?/ It{b &,7//./'y'C;S-:?'

.l / 7~-7 [: 7';; SJo 11230 tf-5- 1,'23 Cft./ /S-o [7:7/
J 126/ 671'(J() J:2.b~"" 5'1 Ls- 1:<7 e:zlj /53 .. s/(I, -'l'

r 17· " I(r-.·;(3.5 iI"< , .~ ...' .),q J3?> c/.- JSCf /t.~t' (, Co',:> .' ,...,

..s~ '''"('I) I I~FZ 7to .1Jls·- ...,-; '3 /3D 9'0 );)8 19,//!;" r..~C

C If13 GW.lID ,310 6~·3 /37 ttl I it s- /0. V/'O
7 t6t 7 I;, 1"7,2?s 300 5,!, I '-t J.. 1'8 /30 lo,r3/'
? /IJJ../ 70] 7/( :2 ;;1..0 t-/'3 ' '7 7 10 D jl ,'< --;y

i ., I /'. { .-, ,

-;(1-' /
7
/,
/\
/
/
/
/ -
./
,/ -.

/'
,/
/
.,/
/'
/

Comments: 6.

1, 7.

2. 8.

3. 9.

4. 10.

5. 11,

MRI-Form P9 (3/72) D-39
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-

MIDWEST RESEARCH INSTITUTE d "..(

Run Number
}/'~.("I.JfZ"" S--11i> _ rem?:.'''' er-

7- -I -I. Ie 21'\ J PA~T1CULATE hoJi- {)-17
Analysis Dates (YI 0 n-- CLEAN-UP AND ANALYSIS Recorded by

Impinger Sequence 1 2 3 4 5 6
Impinger Type* ffI .5" Tn P1

Fina I Volume**
Initial Volume ** /00 /00 d:l S-t.:-.-3
Difference 1';3 /ILj S"O?-.,

* S = Greenburg-Smith standard, M = modified, 0 = Other
** Indicate value and units (ml or gm)

Sample Fi Iter Fina I Weight Tare Weight Sample Performed
No. No. Code (qm) (qm) Volume (ml) By

~.:L/ 0(01...0 / 9x, 5S~)S '3'J,S7~&(; M If
p~ OG;,?-I :2 ??,}. GJ.JC~ i?) . S:~~])J. lCG ;1v'! 0
£b~3 Db~-;2.. "1 ~ ), 30<{!J- 0 ~) • 100 ,q q3 ~ Ii

-:- 1 '"""'
bIt OG:>/S' 5 8G I QQ/5"'J-! 8 (, , qS/C 3 330

_'.vi i7 (\'

Ir:to OG 19 /099 10 .).130<:1 , )033.) ,J-I 11 (

10 f\

{, {

? ~1..,·":7b )--</1 g)..."::, *" rAID :;LPO ic-c...7- \J

f 90.11/ '3 Y 'ffb. / / t 3·J.... ")...~.., (;> i~_<..'[-

.,~--r:: D65"S-l- e; 'Y r. ? J-(~ 71 5?( ?If .iJ'1 ( 7S~ /-1 If

JD >;>.). 3 i..f 1/ 7 ~), ?Lf 1/7
"

;)S () fJ 5"~ 15 0 /v1 ti

~ ?-I.../ c.Jb'2..::> ~?I II c:lo! 5 <... 2...r- ~~d
.

~. eJoII ~ 2- <:,!- ;"\

Comments: Codes:
1. Ether-chloroform extraction of impingcr wator
2. ImpingN walor rosicluo
3. 111I1,jIlIJnr~ ,,"d \H,ck Ilfall' lJl' Iillnl', (11;..,lIJIlC1 wml,
4. Dry probe and cyclono cotch (uonorally no dala)
5. Probo, cyclono, fl(l~k and front half of filtor, (lcal·ona wash
6. riliM
/. [Ihtlf blank
8. Chloroform blank
9. Water blank

10. Acetone blank

D-40
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MIDWEST RESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN ;;l - ?-..

MRI Proj cd Number 3,j(J J--GI/
Fi elcl Dates ::> 11ft - /2/72..
PIa nt fi~4--f--,-/2=-_L_I),-- _
SampTli'1gTocati on S-"T4c..tl::!. 1­
Sampling Date S--/6.:> -')~).......

FIELD CREW

Proicct Chief

Testing Engineer

Engr. Technician 1

2
3

Lab Technician

2
3

Process Engineer 1
2

Other 1
2

-

---
Form Date Out Name Dale In Checked

-------1-"

PI - Slack Geometry

P2 - Traverse Poi nl"s rj
P3 - Preliminary Traverse Dala

~ l\

pJt - Prc:liminory Moisture Detcrmi nel ti on 1-- ~ ~~------- f---

~
-

P5 - NomOGraph Sctlings
-(\------.- 'V

......~

P6 - Corrier Gas Sampling (Or:S:Jt) --~-~--~------- --------- -----
P7 - Carri cr G'Js AnClI ysis (Ow,;) ---tL.------------------------------------ -----'\1- -_.-
P8 - SClmplinCl Troin ~pccifjc(llions~___________.v_____________________• ___

--~--- ---------
P9 - Pmlicu!cl:C SClInrlinQ.- . -----_ ..• _-- _.- ---------- ------ ------- -- -f------

PIO - Pmlicul<ltc Anc:lxsis
'---

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

D-41



MIDVv'EST RESEARCH INSTITUTE

Run Number 2-~-:Z-
NOMOGRAPH SETTINGS

_D_Cl_Ie_JJl0fj=-11P. ;Jj=Cj=d-=-~=;'=-.:=- ==================
U-

Recorded by £.~
Checked by ..Ec:....'l-r- -'?:;l

NOTE: Some os Run No.

=

_______7''-----% by Vol.

= in .H20

/'

__•.z2-::.-.J.?-:.~D::::..-'O~_~__ in. Hg ((520

_.-4!-L1 -iLy-/-1 in. H20
1

To Ambient Temperature ==

Pb Borometric Pressure ==

61-10 Reference AH ==

Tm Avg. Meter Temperature, (To + 20 of)

%11 20 Moisture Content ==

Po Stati c (Gauge) Pressure in Stack

x 0.073 = in.Hg------
Ps Absolute Pressure in Slack, Pb + Po ______ in. Hg

MeIer Pressure ( ::'::: Pb)Pm

Ps/Pm == /

= ______ in. Hg

C Correcliol1 Factor == l,oJ

o ProLe Tip Diamel"cr

b P max _. I'Aaxirnum $j'ack Velocity Head

b P

Ts Stack Temperature

Average Slack Velocity Head

,

::: -L1"'{) OF

== ,0)'3 in. Hg-------
== ,()~ ..z- in. Hg

== ,"37·5" In.

'-L -1_·B
-------_._---

MRI - Falin P5 (3/7?) D-42
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Recorded by~

MI DWEST RESEARCH INSTITUTE
SAMPLING TRAIN---------
SPECI rICATlONS

Run Num bcr 2= - "2-

Date 2.Lg~rd=-~-b-g~
--v ~==================-=-=-=-===========================l

-

Unit No.
PRO~E

PitaI' Tube
Cacm ci ent Sequencelength"

1 ft.

Lining
Material

o S. Steel

~Pyrex

Initial
Ti p Di Wll etcr

o 1/8" 0 1/4"

;Kl3/8" 0 1/211

Changed --

~ .85

o
o Impact

o Static

Fi Iter
Holder Type

~C 2-1/2"

o GI 3-1/2"

o

Filter No.:.
//tJD

SAMPLING CASE

Impinger Content

Num~ Normal Use

Material Amount' Material Amount

I DDW 100 ml iJ,,-;::t9-.r' / (}1.) ........-v.L

2 DDW 100 ml ., ..
3 DRY - J :;)£y .Jey

4 Adsorben~:1 "'200 9r;-

Container weight = ,- gm

Container -I- tdsorbent Weighl := S-~_~__gm
-

* RJ Silica Gel o Dricrite o --------

Length =
Lcngth =

UMB!L1Cf.L CORD

SU ft (Cc'~~ole)

ft (Sample Box)
'----

Connec tor t--!o.

CONTROL COI'-lSOLE

MClnornclc~r Typ~ Leak Check

AI a vacuum of i5 in.llg •

(~0.0? is clcceplclble)

By.4?>C-. Clock Time l)'~~

.-

-

R Consol e (0 ..·6 in. H20)

)-\ High Scnsitivil)' (0--.25 in.H 20)

II Olhcr

.co?-r CFM

--'-------
MRI - Form PO (3;/2)

D-43



, MIDWEST RESEARCH INSTITUTE

Run Number )..-2- PARTICULATE
£~.Da te 7}'l a </ /{., /7,rz- SAMPLING Recorded by

d

Po ,'r, j- t::. P Meter Meter

I~
c

Samp. :j {?".'f- Meter Velocity t::.H Temp In Temp Ou Stack (In. Hg Q) •+-,..-n...<. E 0
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

7-1 ~
I?::) ..~;~ ·.t!hlo~I~ 9Y J/.y ISv' S/.s/I.').'-;'~.Fr :).~fJ _ -, !I'Z-

2- /5'''> '/ /27, 77- '''X: ;'Y''-/l ot! S'3 /"/:2- S-/,,~~ /,(,

'3 1/{O3 /'30,59 ,cJ~')/ ~,rr C(Cf SJi..( /'30 &-/
'I /t...e07 1 -:rr (:,2- J25j 1;-:17/' /00 ? 4(" 132* (;,,5/

S IL II !/'3[.,.70 (6-/ 171/ /0'-/ fi/' )t../)/ t,l/'# ,

? -- ,f1/ c ~~'.?' IJ.///fp7 / /1- f?(P ~ /I{~,/.J 139, ~9 /06

7 IC-IQ 1'12,.')17 ,)j 1.72/ /1 &, 8<6 /00 <:.2/
57 it('Z, 1'I5:Q7J .01s-0IS 1. 1/7 ~9 Iu-o (,.0/{, '6'1-;.2.2-

3-1 / I~:S ( 1'/,9..)() ,0(/ /,;/j //"5 9z_ /3& ~.L./

2- 1~3:T" IS/' .25-' 0091 /.J~/ 1/ ,s- 9~ 13':';- tz:./
3 1/;;' '39 15'{,01 II~yjl II /5' lUI CJ'I (3S s:s-/,y

L( !i.;; '13 I;.s~ CJ 9 d/5/c.. ~:)
/.

/ t..f / s-=-¥/'<:/'1/1. ts- 120 9~)'

.s- /1., '17 'g,' '?!O ;!~i'J;1!~15 /:Z/ 9t- /i../q ~/I 1. ·1/,0 t
t '(( ,~-I Ie-I. 9Lf bW

/

97 /<;/ 3 ..7/~ II~

7 i L 5-:: !~'f, C'Y ~ II "3 97 1~.5' 3,1/.(.'4:''/ • ';;If ,,"

Y !(Pro.3]
I.: ~. l1.J....Z.. 9& 1/'!:3 3/7//(o,,:')q 10 ../.~ J, ()j) /',.,c ·1,0; I/O

7-1 r7t;Y 1/&/1.7 b ~ 93 !l3G 33/.. <-9.<;-1 I () (.?

2.- 17/;1- /7(). oJ-"3 ~-m ~ /u ~ '1.-=5 /'YD 3,'V
,3 i 7/ c... 17,1.. '3 I -:c<:i7 .0 '17 ~rS'J5' { It.> 2- 97- /L/Z '3.s;/
y i720 /7Lf '-19 :-;:;m ..,1Sl IO'f 92- /?v Lio/

s- f7;Z {/ 1 7C;, (..,.5'~ .~ I C) c;, Cf '2-. 13:5" 'f,v/
r;, 17J-'/ i 7S), 7/ -'7"7

I~ /09 92- /39 1.S/'".0'1/

1'~7 /71 ?-- IfYO. ~?- r-:v"! /.03 .7L·III~ 110 qJ..,.--- /'11-

% /1'?' (y I ~) '}.. '-I Z-:~ ~ Ieii' 9]... /75- :J.O~ /

Comments: 6.

1• JAy. --<-<yyt L/~:... -< ?C'< ..~"..,_ 7.

2, 8.

3. 9.

4· 10.

5. 11.

MRI-Form P9 (3/72) D-44
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-

-

-

MIDWEST RESEARCH INSTITUTE

Run Number 2-2- PARTICULATE
Dote"/ 1/1 /.~ i ( Vi 7'L.- SAMPLING Recorded by k?~~.

IT !

/:, P Meter Meter

I~
c

Somp. Meter Velocity /:,H Temp In Temp Ou Stock (In. Hg Q)

E 0
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (0 F) (OF) emp (OF) U

)-1 LI /7'19 q.7:1.+!;0t7 rFi7 9<i( C/rj j';l...')... :z.r/;C/~ i.

-? 175"3 II ~ l./, 'Jt tv I:OiTI r.vn 9Y Cf I /5/ ~.S-/..,-

/7<;7 1~'ln "I.{IJ ?9 90 I";)~ .2.:;/:3 -:cn IO'l , ;2. i r.3f<7

'f 1,~ D1 19/1 7 >l WD ~ /0/ C:;O I~I 2-';/
J,=/lC./L ,0-;." (. 1'7) .

3:1/ I..5 If/Os' o:iq] l7tiJ .. 5S.,-1 / () 'Z- 9D ILIJ

191·j9 /00 70 1/'13 '~.<J/t };.«()C . 03Z/ :Tffi

7
I

1/9? Of.::, I~~ 'Y9 89 /If() ,-/.0/191 ? :':?'tS /0 "L-

.f IIV 11 I q ..../. /. f) I:in) t:w:7J 10 '"3 9/ 1/ :7q ;3.0/
/
/
/
/-/
/
/
/
/
/
/
/
/'
/'
/
/

Comments: 6.

l./} ~i ~~ j. _jlIJj~J ."3 f?9 7.

2. 8.

3. 9.

4. 10.

5. 11.

MRI-Form P9 (3/72) D-45



-
-

Run Number
Analysis Dates

MIDWEST RESEARCH INSTITUTE
. __/lQ .-"1"2-

?- - '2- oQ2""d PARTICULATE
VM cJ CLEAN-UP AND ANALYSIS Recorded by

-
Impinger Sequence 1 2 3 4 5
Impinger Type* .M ,) ;t\.. jv.......

Final Volume**
Initial Volume ** '00 /DO ~5bO
Difference /V I /10 S-?~.J

6

-
* S = Greenburg-Smith standard, M =modified, 0 = Other

** Indicate value and units (ml or gm) ----

._-----------------------_.. -_.

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. Fi Iter
7. Ether blank
8. Chloroform blank
9. Water blan~

10. Acetono blank

Sample Fi Iter Final Weight Tare Weight Sample Performed

No. No. Code (qm) (qm) Volume (ml) By

06:2.0 I 79-. ~C(310 7<;1 • );{G)../ M /-f-

bb:l ? '- 5' ) ,DC( lit tt 51 ..1. (;~S1<;~j- S!J G /V1 /1

'1 <96 ?oJ' ~ 7q~q[}G 7 C{ • l <.:{ 4(0 10 ./'1 If ::x
- 'l (\.'

J e:>G-:l.Y -r 7 S. )'0·44 773,5'(57) )S1 ;vt(1 ,r\
"- 1.0 to ~ ,:;- )100 (p ,}-I).S7 ·)0(,)<.7 r1 /7 /

tp ~

a'7 'J~. ")(;.S-"YI P7.., :>"'~-Vo :l-o£,) );?,-'r-

7:J f6. III 3,Y §'/:'." III~ 2...- ::::t.o c> ;ee::-)--

.Jr
00 eto~S--,::/ -:::- c; 9/1. 74 ~ 7'1 ~(. 743JY( 17~ /0 (1
,.I-

ID g). 3'-t " 7 g)..14/17 ,~~ot96:'>~ r\ I ~ I /--1 (f'- ~- y

66?-9 --:>--, I I dle::>.I!.. ~ - c2:A.1 - ~C~_/<!./ L. -a ~..,.:. .-"Je>
Comments:

-

-

-

-
-

-
D-46



- MI DWEST RESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN ~ -:3

MRI Proj cct Number _3.::;:r.~- c:._I/
Field Dales ,-S-//..J - ~ 9/72_

- Plant :5 /}/2 c C)
Samp I n9 Loco t,·--'o-=n==-=:-::C'$.-r-/i-c.-A-~-_-3--

Sampling Date )-/fO-?;J....

- FIELD CREW

Project Chief

-
-

-
-

TesIing En9 j nee r _l_--:/..::i2'='----'diZ-.::l-i~u'__L/_:·):..-...~7=_--·------­
~2_-!./_IZ_--'c'-==0->-7:-=-:_..;A II;.UL-----­
;3 E "Zr..rn-t~~-,

lab Technician 1
___-'~_--:.--:;...L-~~~-:._-_----

2
3

Process Engineer 1
..:-_--=-~_.L-~~,c.....~~

2

Other

2

'-----.-------..------------ . • J

MRI - Form PO (3/72)

-
-

-

-

PI

P2

Form

- Stack Geometry
---------1

- Traverse Points

Dute Out Name Date In

I

Checked

D-47



-
- Run Number :l. ~ 3

Date _~~.IZ_~

MI DWEST RESEARCII INSTITUTE

NOMOGRAPll SETTll'IGS_
Recorded by t: r:­
Checked by

NOTE: Same as Run No. ---

Avg. Meter Tcmpemturc, (To + 20 of)

B"'5 of

I $:'~<k~
~ 1. 0 D i 1'\. H9

I. ~ 'f in. H20

OF70==

==Baromctri c Pressure

Ambient Temperature

. \

'-.' Referencc 6H

Pb

To

Tm

-

-
-

=- %1-120 - Moisture Content

- Stati c (Gauge) Pressure in Stack

== ____-1.</ % by Vol.

________in.H20

x 0.073 == in. Hg-------

.......

-
-

Ps - Absolul'e Pressure in Stack, Pb + Po

Pm - Meter Pressure ( ~ Pb)

Ps/Pm - = /~ 0

C - Correcti on FacioI' == -L, () 1

==

==

_______ in. Hg

in. Hg------

b P max - Maximum Stack Vclocity Head
-
.-

-

Ts

b P

D

Stock Temperature

Average Stack Velocity Head

- Probe Tip Diamel"cr

= --I3S'_oF
= /()O in. Hg.
= ~ L'/-O in. Hg.

= ,3?S- in.

-
-
-

J-- . J

MRI - FOlm PS (3/72)
D-48



.....

-
Run Number -:L ~ '"2>
[)ate

MI DWEST RESEAr~CH INSTITUTE
CARRIER GAS

SAMPLING (ORSAT)

It ~ S"''''' fJ ~c:L
Recorded by IJ- cr­
Assisted by

- Barometric Pressure ;1...9 "DC> In. Hg

Stack (Gauge) Pressure In. Hg------

Ambi ent Tcmpcralurc 'i;-- of

Stack Temperature i S-o of

A. Grab Sample (Evacuated Bulb)

-
.-

Sampling Train D Escri~)tion:

Bulb Material and Volume ~ ;1.~D />'1 I
Probe Material cmel Length >-~ J ~
Prefilter Material ~~~ ~-ol

Sampling Location: L J

Port -&b.sJ.6>r7- -5 ~/e? '3
Poi ntOTDislclnce from I nsi de of Port

---~..::.---==~---

rnl
in.

~ r?-C-V z,)..,.c1 ~lJ--Q/I 2/ h Yrz...e.;- o//~~ 1/ J lQ J ~ ;'itJ
;"vl?1 J> ..fc. r ~ ID Y>1 ; ....Y),

Bul b hlo •
Initial Bulb \<:JcuumMeasurer('Cl1t I

Vocuum (in. Hg) Time (min) Clock Time
t------l----t---1--_

1----1-----1------:--------1

Comm8nts:

.-
-

l- -' --' ~ . ...i

-
-

B. Intcgrcded S~rnple (Tcdlor ['>:19 - MRI Train)

Sompli ng Unit Number -------
Sampli ng Local! on:

Port
I

Poinl or Di stance from Insi de of Port

Clock
Time

""

Valv~ F~\'m;cter -CBOX Vocuum
Setli n8 Readi n9 (in. H20)

~-------.--------1--------- --------------- _
Start

D-49

C-------. . . ~----

MRI - FOi'nl P6 (3/72)



Run Number 2..-~

Analysis Dole ,,---/6:. -7 '.)....

MI DWEST RESEARCH INSTITUTE
CARRIER GAS

ANA~YSI~ORSAT)
----- _.__ . - -------

-
12.;:::: c}-'..,~ /y ~ ,1/5

Recorded by 12- c-7--_

Avg =
1-------

..-

-

-
-

Ano Iysi s Loco ti on: -!-~-:,-.::e::!-/-=c:I~~/:...-=".:=:h:-.- _
~ 1/300

Clock Time: From; To'

Orsot Unit Number:.__O::::-_-_3..L- _

!---,---- --~ - -=------- _~I; -I

~_ AVfj= ~IAvg=-----------~ -~. --~---

.------1------+------1------1-----..

Avg =
~-------j ..._-----

~~_A_V..:::.g__=___l~f-A--v~g_= 1

Avg =

.....

.-'

,.....

-

I-----\-------t-------1---,--1·,-----

~~­
I~Avg=

L-- ------~--=--~--=-

Commenls:

"---------------_._._-_._-------------------------------_.
MR! - Form PI {3/12}

D-SO



- Run Number 2 ~ 3
Da te L,~ ~---JJ_ =L..

Unit No.

MI DWEST RESEARCH INSTITUTE
SAMPLING TRAIN
SPECIFICATIOI~S

PROBE

Recorded by e: J-'

Pitot Tube
Coefficient SeguenceLength =

ft.

Lining
Material

o S. Steel

~yrex

Initial
Tip Diameter

o 1/8" 0 1/4"

~/8" 01/2"
. Changed --

~.85

o
o Impact

o Static

Fi Iter SAMPLING CASE

1 Holder Type

Impinger Content

~AC 2-1/2"
Number Normal Use

Material Amount Material Amount
o Gl 3-1/2" --

DDW 100 rnl H'L O /00

0 2 DDW 100 ml /-1,_ 0 !OO
Filter No.~ 3 DRY ~ dv..~If to/ -t-o v

4 Adsorbent* "'200 omv

Contoiner weight = gm

Container -I- Adsorbent Weight =..'5',:,s~_gm
-'----

* ~Silica Gel 0 Drieritc 0 -------

--

-

Ulv\mLlCAL CORD

Length = ~_0__ ft (Console)
Length = ft (Sample Box)

CONTROL CONSOLE

Manom.:ter Type

o Consol e (0-6 in. H20)

jX- High Sensitivity (0-.?5 in.H 20)

o Other -----------

Connector No. ----

Leak Check

At a vacuum of 15 in.Hg.

.~LThJ~e6J~ _CFM
T~

(~0.02 is Clcceptable)

By £I ~Clock Time ,s;'?c:J

Mr~1 - Form PC (3/12)
D-Sl



MIDWEST RESEARCH INSTITUTE

Run Number :2-~-;5 PARTICULATE
Date ;5/1(,/72-- SAMPLING Recorded by ~T

D. P Meter Meter

I~
-

(In. Hg
c

Samp. Meter Velocity D.H Temp In Temp Ou Stack <Il •
E 0

Port Time Clock Volume Head Orifice Left Right Temp Box EZ
0

Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) . emp (OF) U

'-/-/ 'f /5.)5 W 5:..1..: J.:LQ ely ,31S"" 3-'1 ~3 Ii/I 30/
7'iiQ L'" <.,

'!-) /6 SC; "7 9 () S'2. .0). 7 • S'SD ;y-~ 8.3 /LJc:l 3.7/
3 /~, 03 "/ '-7:J. •{;, /, . o:~~ .(,~S- ~(Y 'r;' 3 '7{~1 14(q/

. oj

'I i/t.-,~ I 9'y.l./:<.t , O.3(J • <:':'''2 c..: 9 5 ~r./ i ~) (I C;/J -.

S /(0 1/ 7'1 f.,. :L 7(. .. 037 J 7fo 7'G $'~ / ~!ff 1..1/
fa iJ (. IS 791',030 ;031 · (·30 IO() 9'1/ 13~ ~O/b~

7 If., I 9 ~ bO, ";lifo .olnS /. ;),qc /01 oS' 1+1 5.=/
is 1& ')..?J 8o~.37Y ,oy(() i ~OO /8 q ;yiP 13s: 'I,~

.~ c- I /e:,3t fj-O,!, t.J If) ,AO¥t? .&bC 7'0 "S-b / '(). 7 'i-V
2. (f... ~O ~Dio .550 ' oS :<. , ?S10 /01 0</ 1~7 '-I.y
3 Ie,~</ dO$' .710 .053 /.OhC9 l(::l~ Y~ /3J 'I.?/ I
Y

( '" .::>~'..,

"XI .2 ,~5C .. '~ ytJ it.~ /v 5' 1 J /3 :s- /s'y

( Ie; S'
,

/3.yoS' ;Y I 7 . (tJ7rJ .:) , '606 J 1.1' qo 1.'5?

G. 'Y- 2/,35'( ,~/& ~. COt: I / :.;.- 7'0 /'-13 /J.y~St- .

1 YJ.-S.l'B . d.30 L.(, l.( o( /:l.:j i I /;) 9 /sY
)( '.:{.sO ,0715 .;)/s- YolO; j:J... 6 72.- / ()., / 'fY

~ - f )72n V"!J:1·2'1 'It 0 :2,/3"0 /01 QO /33 7 ..y
:l. J7 ~y 83(, ,(;iJ I I 3c.r:J ~. Sri' oc, ~o 12. Y' 7.(1/
"3 1?2.~ 8,/0, j'f{ '/30 ;:;,s'fD /IS '/0 /3.6 );0/
i /7 3:2- ifif3.SSC , Ih,S- 3· ~3C /2/ '7/ l.s' f) fl.g/'
S ~" /, c.3.~ l' 9t','31C /[;7D /. Co 10 / 2. J 7'2- IL(O fa· V "-
<>

.. , (oJ

F;-' yr. :l. 'fC {,·vI O'lrS f ( 7 OV /0 <;! 1<- / ~ 9-
7 9-)~ ,ot{!; ,O<j'C /.1,10 )/0 Ci2.. 1&0 b'Y
~ ~5{ '/0,1; J 055" },It'o II 2. 9) j?:> :2. sy(?o

Comments: 6.

1. /4 Lf 7 : IS /J.; 3,~Jj'~ pN:;U'.-nl (~ 7.

2. /73'-1:1 C oU..;....- · c;.,.,...J ,- 8.

3. "'r 9.

4. 10.

5. 11.

-

- MRI-Form P9 (3/72) D-52

._.. _-_._--_.- -----
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-

.-

MIDWEST RESEARCH INSTITUTE

Run Number ':2--3 PARTICULATE
Dote S /1" 172 SAMPLING Recorded by E/

/), P Meter Meter 15& c
Somp. Meter Velocity /),H Temp In Ter.1p Out Stack (In. Hg Q) .

E a
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

J-J ).L 1<3 CO Lt}f.f~ .0,-/3 . 8t:t() lOb 92.- 1'12 '/..5/
I

/;rCY ~.:; .:. ~)':3 - ,051 1./$0 leU 12- 145 3~/.;/2..

3 IS'C' (? "'?G:/ " J . C 7{:) !. 5'i '2 /e a..... 9/ ttl? Ct/" ,.
",' ,.~ .,K J

1 / Y. /-'2- 'S-t:, ,t. 55() ['c'S I "X'}c) loLl 90 IllS 7,;;/. i , ",:

.)
.

r!0 l ..~ /01 d'9 17'! 2.. ~~/191f; J I/IS ;)13c' 0

C I ?J,O '57/ I'J.Jr~ 1/ 'J.3 ;).,/(,0 / / L.j 90 13:< ?~/

7 I 'i '>--'1 i5 7'1. ]S'f) ,097 1,1 5 0 /(J'Y "i'7 /().'V 7 .. / W

~ /8':1.)' ?J7~ .. <p.S .Db 7 1,33D 10'2 '?7 1'3() s:o/
/'
/

. /
/
/'
/
../'
../~

../'

../
/
/'
../
../'
../'
/'

Comments: 6.

1. 7.

2. 8.

3. 9.

4. 10.

5. 11 •

MRI-Form P9 (3/72) D-53



MIDWEST RESEARCH INSTITUTE

Run Number 2-3 PARTICULATE
Analysis Dates CLEAN-UP AND ANALYSIS Recorded by

Impinger Sequence 1 2 3 4 5 6
Impinger Type* JYl :5 PJ Y17 ,

Final Volume*.*
Initial Volume ** Ie> ~ In! 10D;I'11~ S-6 ;s-;.s-
Difference t-:3'F 1/1 ~ .:>j s-; >
* S = Greenburg-Smith standard, M =modified, 0= Other

** Indicate value and units (ml or gm)

~?&- Sample Filter Final Weight Tare Weight Sample Performed

No. No. Code (am) (am) Volume (ml) By
S'J 00"3]., I Cj 1. G1393 sq, GO}L{3 ,41 II)( 3

~y OCo·~3 ?... 9/,') 70)· ~ 21. J/rJ-/ 57} /L11-1
33- b b '?> '-\ ~ 7q.).~C{]q 7 cf, .)Cgoo /0 ).. //1/+:>

- y
5'3, 00:') 0 S- 71, I). J Ss- 7 7. cqq 70 30<6 .;t111 ::t,..,

1/6>/ b • tC7(,L/ G . I C( sO (. jVl Ii I \J3;;... ()Gs i

(p /
0 \ \

') j;l... 3~ ~YI 5'2. ~"" :>'VD ,?-DO R-c.'r- \ ~
? St., . III :>:L

'V'

9b, //1 :> ..... / ~DO /~ <:)---.

5>4. do~S- q 9(, 7417C
( ';ft. 74JS1 ( ?S- /v1 If

fJ>.;--
I-"

10 <2).]4117 {..)oD(a")-Y Y).·341J7 r1 (f
I

j3~, Ob3"\
I--

I/c c... .Q... / d. J::> ~r-d~rJ
.
'I ';:'~/~~/ ~

Comments: Codes:
1- Ether-chloroform extraction of impinger water
2. Impingcr water residue
3. IlrIpil1rlPrs (mel bock half of fillor, acolono wash
II • Diy 1'1111/(1 (1111/ l:ydlJllo clllc.I, (~IPIlf1l'lIlly 1111 <I11lu)
/' Prlli lft , I~yclolln, I'Icl,;k wId 1'1'11111 Illdl' or 111101', (lC,nll/lln ww.l •.) .
1/ • I 111 PI'

7. Ejht=r blank
8. Chloroform blank
9. Water blan~

10. Acetone blank

D-54



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

Ml DWEST RESEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P_..-

RUN 5- I
- .. j

MRI Proiecl' N~ber 3:>SJ-LII
Field Dates :j-- /.)-- /!?/?2..-
Planl- f£.5 &/2... L_ D
SarnpTliigoCClTiOn .~/~ LI.:.: I 4/2~";' ~r-n z~<. .4 2.:;))., tJ ,,; .>JL
Sampling D.:ltc .> -/7-7 2.... _

FIELD CREW

72~~.se-1
. _.

Project Chief

TesHng Engineer 1 7Z.. :5/t,.l /1 "Z..

2 ,2- ee.., ktl;"~
3 .£ zr.~p....e- er

".

Engr. Technician 1 £" C -:z...,.s-JtA/r/ S'h f
2 II /J1~llJne7
3 (;, ~).;'jc.

Lab Technician 1
.

iZ .J:=I ; ,-,,/-J /n., ,..
2
3

Process Engineer 1

L.

O\·her 1
2

- . . -_ .. - ----
Form ==:1Date Out Name Date In Checked

- - -- -
PI - Slack GcornelTy

I
-

P2 - Traverse Poi nts .
I

P3 - PrclirninCl~Y Traverse Dal-o N {l-r--- .(\-f4 - PrclirnincJI)' Mo~slure D~:termination -----r-----~---f .

P5 - Nomogrnph ScHings
~ ---

P6 - Carri cr Gm Sarnpli ng (Orsal) ~
~-------_.__._-_.-------------

-~----¥\---~------ ----
P7 - Ccni cr Gas Analysis (OrsClt) _-- ----------_._--- ----------

~ .- =-~~_..I8 - SClrn12Li.!~[LII_9I~~pc-c0ications _
.._-----

__P.cz __-=-. ParI i clilo tc Somel ing----------- _.. -. ---- ------- -- ------ .._-----_.
PIO - Porliculatc Anal)'si!;---- --

------------- ._.. _..



-
Run Number "] - /
Dale 0-- 1:2-: ~_J-

MI DWEST RESEARCH Il'-lSTITUTE

NOMOGP-APH SETTI NGS

NOTE: Soroe as Run No.

Recorded by (?C5
Checked by /ZG'7- 5-)7-17-:2-

To Ambienl- Temperature :::

Pb

b HO

Tm

Barometric Pressure :::
c;';J IItI =: ~ • <:) a ""1 .

Reference l\H <.,;'>-"- i,pj ':::

Avg. Meter Temperature, (To + 20 of) ::: /10

Moisture Content ::: _____i!.-- % by Vol.

Stati c (Gauge) Pressure in Stack :::

x 0.073 :::

Ps

Pm

Ps/Pm

Absolute Pressure in Stack, Pb + Po

Meter Pressure ( ~ Pb)

:::

::: ;Zr,13
::: ~ 1, /3

in. Hg

in. Hg

C Correcti on Foetor ::: // I tJ

D P

Ts Stack TemperClture

Average Stack Vel oci ty I-lead
=

:::

I Llo

b P max - Maximum Stack Velocity Head-

-

D Probe Tip Diameter

:::

:::

in. Hg
"------

_.:..-U-.:::8=--_ in.

-

MRI - FOlln P5 (3/72) D-56



Recorded by f\ C 5

MI DWEST RESEARCH INSTITUTE
SAMPLING TRAIN
SPECIFICATIONS

Run Number 3 -!
Date S--f 7 - '7?-

-

Unit No.
PROBE

Pitot Tube
Cacm ci en! Sequence

-
Lenglh:

y
ft.

Li ning
Material

o S. Sleel

~yrex

Initial
Tip Diameter

o 1/8 11 0 1/4"

;5-3/8" 0 1/2"
. Changed --

)1-.85
o

o Impact

o Static

- Fi Iter
Holder Type

SAMPLING CASE

Impi nger Content

-
-

'y4AC 2-1/2"

o GI 3-1/2"

o----
Filter No.:

I/o 2..-

Number Normal Use
f-·---I--·-----,------I-----,-----j

Material Amount Materiol Amount
I-----~-----I-----I---~--I

DDW 100 rnlr/J. 0 !OD

1- 2_--+__D_D_W_li__IO_0_m_'-1 1/;2..0_ /I!JD

1---~---I-A-J-s~-:-r~-:-n-r-!:-t-.......-2-_0-0-g-m-I~~

-
Container weight = gm

--------::-
Container -I- Adsorbent Weight ::::

-
'" ~Iica Gel 0 Drierile 0 _

UMBILICAL CORD

Length = .5l:J ft (Console)
Length == ft (Sample Box)

--~--

Connec tor No.

- CONTROL CONSOLE

Leak Check

At a vacuum of 15 in.Hg.

(s 0.02 is accf;pl·oble)

ByBes Clock Time !}-'h~

-)(:- 5;1/;. <.) ;>1 e q'C4.~e o~ tIll F;1ti~,s ,

_._--------

Manometer Type

KConsole (0--6 in.H 20)

~High Scnsiti'lily (0-.25 in.H 20)

o Olher

MRI - rorm P8 (3/12)
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-

MIDWEST RESEARCH INSTITUTE

Run Number 3-( PARTICULATE
Date .J-/7-"?2- SAMPLING Recorded by /:.(, C5

t>. P Meter Meter

I~
~

Samp. (In. Hg c
Meter Velocity t>.H Temp In Temp Ou Stack I1J •

E 0
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

I-I 1 /31c ~.U/..L 10 Lf ] ,36 0"',/ gt( /~/ [?o/7cJ<- 'CIID

2 I] Itj 70 F Z7J- .0.5)- 1.1 d... 1.2 80- Ii{ '9 ],f:>-/

:3 (s l3 7/0,738 I DiD I. h c.j el7 05- lAo ??/ I

'I 13;;1.. b 7/3.11<) ,05'3 !ID Cj~ Sf, /A~ 7. <:>-/
5 IJ50 1715: bit ,Dh J- I.d- ~- Cft? (/6 J/, () 3,7/7;.
0 I J]tj 7/? .)f!/ ,030 I. b?- /0 ~ ?6 16'0 ~cV
7 /33 Y 7)../. .).,58' , () '15- /' C(;J. /06 "37 1:;- J S:o/
0 ) 3;'/,1-. 7.JL(,30r ,o2() /'65' 110 ~p It/J' i!>/

IJ-/ I]::;;;" 7.;..(.; ~Yc ' J C6'D / .. () I /~/) (Jet /S-J J.S/
2 /'3.5- b 7:J..tX'1> i D5-3 It 0 7 /jo 9'0 IbO 3.1'/
:; I'! OD 7,'5/. ? It; lOb] (l{J- Cf / () J. 'to / /, t, 5.7/
if !qtJt! 731. I ~c; I () '3 7 ),7'1 /ID 9/ /63 ~7/
J- J'-If))? 777- ()ets I ()Cj () /.'lJ / / 7 <ttl /60 tj, ;;/13
C; l'ild--. 7t/O .. /ls- 101'1 It CfJ / I) CJq /:)- :A. L-Iez/
7 /1/6 71?O7() ,() 90 I. Fs- /I~ 95- f '1.5- ~cg../
g /q,?-,O 7if5"', S-3(; , 06S- /. ] / / () y '16 1"10 feY

)-/ 11,~3 747. 'I?I ; 010 oIS;:}.. q;, 9'J IS-s' ],3/
.2- I t(3:J-. 7'1 J/19f> ,O.;}.o , tfl 16 93 I s-s- :~,V
"] Itt ]h 7j-O,?t D ( 0 30 bd-. Ill) ft/ /.s-o <,~7
L.f 1t{t{O WS-v~.7Jg 0-7 ,- (71 /0/ 1tf /'Ir~ ], VI ~S

J- 11'1t-J 75-t/!:J-/J ,D}5 . h/f' (0/ 7'-/ It(O A,5;../"6C/
b /t(t{"1 7~b ill I D5.5- ,7/ J00 CIt! /5-0l.. /VY,O
'7 / tj.5:A-·1.'?'3, '? t:;'tj I ()tf 3 .17 /01 crtl /6 -:) 7.0/'
$ /'1.>/' 76rJ,7;7.'7 ,O'i7 Ie! 10 J- '1'1 /5-~ J.!/

Comments: 6.

1. 5lvlcl,c~ .. {).... C!",,,- ('/{~ r~r t/!r/vt 7.

2. 8.

3. 9.

4. 10.

5. 11.

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

Run Number 3 - / PARTICULATE
Date ....5""- I 7 - l J. SAMPLING Recorded by R (' s

t. P Meter Meter

I~
....

Samp. (In. Hg
c

Meter Velocity t.H Temp In Temp Ou Stack Ql •
E 0

Port Time Clock Volume Head Orifice Left Right Temp Box EZ
0

Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (0 F) (OF) emp (OF) U

i-I t-j j,)().r 1.Zb~1~ , rJ I S ,37 16 Cf 9... It!O :(,0/ /-;Tf. :J •c..fSl

2 10-IS- 7tS;xC-2 ~ / /5J- "Z. '3 '! Cftf ?,;J. 150 5,s-/
'3 ! S- ;l t:> '76 '7.:?-'17 ~llj- 2. 'S t.( Jos 1;;z /Jo s,y/
'/ I/>-;}... 3 77:J.. .5/, , / I? ~. 31 /10 Cf;;L /31 5:6/
J IS~7 775--:5>-> ' I () 0 2.0 rl- /! b 't,;l... / J c;' ~o/6S'

t 15'3/ 77J..5JI ,ora /'t~ /17 C(?/ 115- L!{/
7 IS-Y5- 7:? j, 7/'(; I I!S'- ~ 39 1/"/ 1'1 /t./3 s;i/
3 /S-1D 7J''-I. r1/ ./ /0 '? A - / (3 Cf5" /3:>- r,)"/' ..... I v S

/
/
/

, .
/
/
/
/
/
/'

')

/
/'
/
/'
/'
/'
/

Comments: 6.

1. s4<.A-flJ ..( (~,- C/t>u ~ C'/t'/,. PJ, 6!itA1 7.

2. 8.

3. 9.

4. 10.

5. 11.

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



[) J) ;V", \Y.,,-,-I
\.J' ~1.

...l 1
MIDWEST RESEARCH INSTITUTE

Run Number 'J -( ;:<<.r-9.LZJ=- +, e,l.J
PARTICULATE

Ana lysis Dates CLEAN-UP AND ANALYSIS Recorded by

Impinger Sequence 1 2 3 4 ~ 6)
Impinger Type* m --> ?22 In / I
Final Volume** ~ \
Initial Volume ** /00 (00

~
,")b/~i / I

Difference ;S'.2> 107 s?b.CJ I (

* S = Greenburg-Smith standard, M =modified, a = Other
** Indicate value and units (ml or gm) ----

-

-

Sample Fi Iter
~ '1 No, No.

:ax :l.'3V c?~~.7

"?lD O~3 7"
9"f1 OGLfC!

~J? 0(, 3 <::,

~3J' 00'3? IjD 2.

; ~ ~ iciJY­

f 5S- D &:. S"J.j

'Final Weight Tare Weight Sample Performed
Code (om) (om) Volume (ml) By

I 7 <J,qcloq 7<J,5.{S'(,?/ M Ii
J 1G,Of' JO ;.;S C( 7)).] J -4 ft1 If- (J 8"

"3 81. CfQso7 3/, qq_SSf flc, Alt

J/ I

;) 'J I. ~Oqoq SJ I. 7" /'flS 3,gG Jv1 /1
&:> • ). COccJ .. (c(3'1-7 .MH .:r
h { \

(:, ~
,7 D?.. '?i..~ ,s-;.; J ~?., 3&:> Y"'YD ~D~'" Rc'7-- \(
g 7to. 111~.y :Yd>, 111~::t.. ~o k-e-'y--V

OJ (51. 71-1 '37'1 '8'/, 743S'1 17 fJ /,11'1 If

)D <J).?LfIJ7 '?fl. }4117 ( !JO /1 11

-

~ :<I;L ()tv "fI
Comments:

;5. I / / <'.. "2. ' J2) d 1:OS C Co r-dcd I .> ') ~ e .J cJ
-

Codes:
1. Ether-chloroform extraction of impinger water
2. Impinger water residue
3. Irnpingers and back half of fillOl', acolono wash
4. Dry probe and cyclone catch (oenorally no data)
5. Probe, cyclono, flask and front half of filter, acotono wash
6. ri 1101'
7. (ther blank
8. Chloroform blank
9. Water blal1k

10. Acetone blank

D-60



- MI DWEST ~[SEARCH INSTITUTE

PARTICULATE EMISSION TEST - DATA FORM P

-
RUN 3'.- 2. '

MRI Project Number 3>J)-:-LI/
Field Dales -51/ oJ - / ;1/? "J-
PIa nt 14-;5 /?-a-=-<:"_=-=D:::..-_/~ ~
Sampling Location :51-~ o<----/~ 2.. I3h.:;} FV-n 2,4.7 42.-")h~J~
Sampli ng Date ,5 -!') - '? 'L.

1 I

FIELD CREW

Proiect Chief 72- c. h-J.5 e 4'
/

Testing Engineer 1 /2.. :5.J.v /,1-:z..
2 JZ Lc:~n ~ji';,t;
3 E- '/-~~

"Engr. Technician 1 .E c.--:z..._!-W'/,u:.,) h-l-
2 II @&)o;7ey
3 6-" ;::;;;e /~ 0

Lab Technician 1 4. FJI;y!'1 ~
2
3

Process Engineer 1
2

Other

0/<"$.3 ,:"::i e,....f
}n()!<el? .. "Jv/I .... ec!

z//-e;- ,-Ie "ah~'1 (""

~<?~)<. <..)., -e e-I.:.. Yh""o<)j~

-I-;.t> ,,.,·drL"<'l-e7J -k
~ ., ~ r- 'k Y- e. .s -/ ,.,'";,/.' •

~)L?~ B. ( £/'/9 ) 6~'" J he.
'/),1,,) u.5 h'l 'I)., ~ -J h.-<.
J?? <.:t J'7 '2).-<.J .h--1 <::> /~

;-1- ...vA,,- / e )Hi.)r /';:::.,:;
c.) ~ "2 /-'7 ';1---

. ' l:- <..')--.

.r- /7 - '? 2.-

2

Name Date In Checked

-
Form --IDate Ouf
--------------!--.----J-------f------ -·---1

PI - Stack Geometry f'rI .'-

P2 l \l ~'-- TraverscPoinls ",\,",

P3 - PreliminCHy'~·-ra-v-?-.r-sc-.-D--a-t-a--·-- \ " -+.1-----+------1
.PI. .. Preliminary Moisture Dctcrrnin(Jtion \\ _~

'P5~-=--~;1109raphSettings - _ - f ,,~--
f-p6 _ Coni cr Gm Sompli n9 (Orsol) _] ,!-_.. _

P7 - -C-(:-i~ G-:-/.. n~lisi-s- ~Or~~~)-~-=-= -.~-_~_ --A-J--'-- __. _
=t~~~:~~~;~~;~l-i-n~T-;~in St~;_~Ji::'~lio~s 0 ~__ • _

~~ -~~::;:;~~~~ ~~~;~~~;'----_~--- ---------.. ·r--o--- I
L....:-: • _

----------------------------------------_._--
MRI - Form PO (3/72)
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Run Number 3 - ?-...
Do te --~-:---l~":- -; .'--:l."..

MI DWEST RESEARCH INSTITUTE

NOMOCP-APH SETTINGS
Recorded by~>
Checked by .R.-S..~-r -? 2

-
NOTE: Some CIS Run No. ----

Ps p,bsolul"c Pressure in Stack, Pb -l Po

Pm Meter Pressure ( ~ Pb)

of==

& % by Vol.

== in. H2O

x 0.073 == in.Hg

== in. Hg

== in. Hg

==

Barometric Pressure ==

.., >-"- I, 9q c.."'1·
Reference t\H -1-;;>,- e oj fun",,';": J -

p,,) v'2-/ue~ ~ "
Avg. /v'leter Temperature, (To + 20 of)

Ambi ent Tempera lure

Moisture Content

To

Pb

Po Static (Gauge) Pressure in Slack

Tm

-

-

-

Ps/Prn == !
C Correction faelor == -lJi. _

D Probe Tip Diometer

b P max - Maximum Stack Velocity Head

b P

Ts Stack Temperature

Average Stack Velocity Head
== /-5:0 "-- OF

== in. H9-----
== in. Hg

== .. 3/S- in •

MRl - Funn P5 (3/7?) D-62



-

-

MI DWEST RESEARCH INSTITUTE
/LC-

Run Number 3-2- CARRIER GP.5 Recorded by r2..~)-.

pate £-/7~ '( ~ SAMPLlI'-lG (Or~SAT) Assisted by
- --

~ /CJOo OJ 09&>0

BCHomelri c Pressure ')" CJ I /::> in. Hg Ambi ent Temperoture -)0 of

Stack (Gauge) Pressure in. Hg Stack Temperalure ;:::::.. /.)D of

A. Gra b Sampl c (EvClcuated Bul b)

Sampling Train D (scription:
Bu Ib Ma teria I ancl Vol urne ,25'0",1 d-.£- ff / rnl
Probe Materia I and Lengl h 2:#-~ S(,v,J:. .~/a,~v#0 Sh¥.'1 in.
Prefilter Material c:;-f:A. -<.4 'Je---e---!<~

7

Sampling Location:
Port~ IZ~.

:z ;1-/ (c:. <V_~:)Poi nl or Dls1oncCTrom Insi de of Port
7 -

Comments: b-.>lb QV<"'--U -x.kJ :!<::~<-I -1--; YnJ! :. Y'h-eh ~ ":! {?1/J &.J
WVlPf/ ~h .for- -v. ~h1/~ V o/-e-:5---

Bul b No.
Jnl Iia I .B~\6cuumMoostJ re,,"" t

Clock TimeVacuum (In. Hg) Time (min) .
- ----~_2~~_~

I -- /o?-- ?--- ~--

-_.

i
.

B. Inlcgr~l-ecl Samplo (Tedlar [5:19 - MRI Train)

Sampling Unit Number

Sampling Locat-ion:

Port

Poi nl or Di stance from I nsi de of Port
,

------- - ..-
Clock Valve Flowrneter Bo>< VClcuurn
Time Setting P-cadi ng (i n. H2O)E----- ~--------SI ~1l1-

--_=±~-=
----_.

SI·op I
------

L .-
-------- --------- -

MRI - forrn P6 (3/72)
D-63
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-
MI DWEST RESEARCH INSTITUTE

Run Numbcr 3 - -:2- CARRI ER GAS
Analysis Datc_)-t?- '7 L ANALYSIS (ORSAT)

~n?)7:;·' ~ 2JLf Rt=
Recorded by .?< <:... ...,.....

Ana Iysi s Loco ti on:

- Clock Time: From: I ~D To: Itb DO

Orsat Uni f" Numbcr:"-_--'=::::.-_L- _

Sampl e CO2 02 CO

Identification Reading I Reading 2 (2.:.1) Readi ng 3 (3-1)

o!~ ,-1-<- "2.- /, Lo J-},O I~, L.j 'f). II t, ,-. "2-
- S -:2.-;, ;0,,--1-

II Iv ,tJIP IC;, 2- ?-I t ~ J..,L.)

-

-

.AV9~~Avg 'fl. 3~_-:.----:..1-A_~9_==_"1.._2>

7:- ~~-

1 . A_v_g._== ~_~_~.Avg =---l-"'~:"-'-/:'--~ Avg ==

/

Comrnenl"s:

--- ----------
- MRI - fornl PI (3/72)
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- Run Number J ~ L..
Date D -1'/- ~ 2-

Unit No.

MIDWEST RESEARCH INSTlTUTE
SAMPLING TRAIN
SPECI FICATI ONS

PROBE

Recorded by

ft.

Pilot Tube
Coem cient SequenceLength:

~

lining
Material

o S. Stee!

~'rex

Initial
Tip Diameter

o Jl8" 0 1/411

~8I101/211

Changed --

~5
o

o Impact

o Static

Fi Iter SAMPL1NG CASE

/ Holder Type

Impinger Content

':¢.-.RAC 2-1/2 11 Number Normal Use

Maleria1 Amount Material Amount
o G1 3-1/211

DOW WOml H-;:J...O 100

0 2 DDW 100 m] #:>-0 IDO-
Filter No.: 3 DRY e;h-; c!711~3 4 Adsorbent" .....,200gm ~~

Contai ner \\'cight = ,.-.-9.m

Connector No.

Container + Adsorbent Weight = sYJ'.:3 gm

* ~Sjlica Gel D Drierae 0 _

UMD1LlCAL CORD

50 -7 lenglh = >J:? ft (Console)
length = ft (Sample Box)

--~--

CONTROL CONSOLE

Manome1cr Type

~Console (0-6 i n.H20)

)iHifJh Scnsitivij)' (0-.25 in.H20)

[] Other

Lenk Check

At {1 vacuum of 15 inJ-lg.

• ~! CfM

(<0.02 is acceptClb1 c)

By .£;5£ , Clock Time II /7

MRI - form pe {3/72} D-65



MIDWEST RESEARCH INSTITUTE ;£ Cf. 07 -
3-2 5'z. -Run Number PARTICULATE

Recordedb~Date 5-1?-'7"l-. SAMPLING

{:, P Meter Meter I%: c
Samp. Meter Velocity {:,H Temp In Temp Ou Stack (In. Hg 4l

E 0
Port Time Clock Volume Head Orifice Left Right Temp . Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

I-I ~ l~iD
'fl(,..t.2-_~ __ ..t'3_~____ ,I..,

"?JZ ?2 IYO 1.9/Ijal?, 0'3 . ';~l 'j ,'15-

Z. (":3lL( )00. e;l, 1:o;{1 .~ R7 5/ 2- 1::31 2.0/
-3 J-?I:I ,'102., I '3 I~ ~ 90 ?Z, )YO 2,(.)/

_-, I 1/

-'I i3 2.-z.., ')0 'J. ,') (:.1 "il /0') ~;to'S' 9/ 93 150 ,~I/ Ix
Ac.

'1& /5(;- 3,7/'S /33 D l;(of, ( 7 r.-;cJ 1/7(31 ?3
I

},II h,?'( ~I/-I lfo/& /331./ :ltl.'{y "11 1'2 7 1(J I /S""{P

f /-:139 ;) I $'. 1 0 :T;;r~y-- "'jeer 1..,7 ;(y (, cPS- /3& '-! c;/
? ).~ '-(2, ,~l ¥. 73

I.I=>":; - - j 2(.·~

II () ~G /2.)' s-/,r? I.r'l~; :2'- ? '{:Z.'i(~J

')-/ /3'5'0 ;) ?-I.~ 2.- ori~blJ;:;
:.i.!:i

/00 s:-.-;;\/ 137 J-3/1/.<;<:;- J,YCC

Z. /3.')(/ ;)7. 5'. J~ ~/1l ~3iJ In Z- ~(J./ /'17 '1//
3 13.·j"~ 22:1S6 .tiJ' ,~(-- ~.'}f.1 /0 V fJy i :)~0 Lf//......... ,... .... ,

if 1"/0& ).3~. o~ ~-J I'?~ ~.t0 /()i~ 9'(; Ia..-c- Ij..s-/-J .J

.s l'fow ;;2 3.5· 55' -:t:fl t1:557 / i c;- 9/ tLfS '.;:$/70
& 1/'-1 1 0 .139, ()7 -;j?j ?7SJ /15-- 92- (3D, YJ/,
7 /Lfli../ J. L.j ') ,; ~) ~!7J ,'T?iT"'?7- i /2, 97- /3 f ~-/

r./ Itj/~ J..'tG / i7 .,. d- i,J.-:;l
~(.-/~/;z. ~(~3Tl :z '3~~::c.(.T I/';J (, 92.- 13/

00

Li-/ i LJ '). 7 2if9·'h-7 ;17,f?--- ,-- "L._4<.
<=;0 97 /5" (0/ .57/urs' .7.'-/2-

:2- 1"( "'.> j :).,5/ YI -. ('lSI /.Tel qL/ 9/ /'-1 <..,- :lY/
..:f / t( ;)';- ;1..5 'f. <./ 9 ·.~J7:if /Zi7) 9(/ f'7 /'10 3,'//

'f I 'J .~Cf '7~7 ? Z 759rz;W /0/ .?~ / 3(~> 710/~j .? .017 /. If;

$' JY'{? ~&o. O~- ~~i:tt=- ~ i ot( ,YY" 130 3. oh......'jf. • () nil >II

t, 1/'1 if 7 :J G'J .S? ~/tj ~'?:/ /5":5- 3.0/7:;-',ClJ r'C: ~ '}.'/-/1.3,

-; 1/.'1s / /f'ef' 3.0/;,LG5. L('1 :C11.03~ /,,,,'·T17-' 9:1 /&&/.4 ' ,-

q 115-5- ., ~ 51 ,.., 5' .() Yj-~ 1.7.l. 'If J/ 5r" /'1 '1 3,~:;-:C("'/ 18 S 1e- ll'- (;' • r ~) .J

Comments: 6.

1. (//,/;"'i (b~ 'jj4/J (1L'.<t.A.~-" .Yt1.·~k·, 7.
2. ,I t' / J 8.

3. 9.

4. 10.

5. 11.

MRI-Form P9 (3/72) D-66



-
-

MIDWEST RESEARCH INSTITUTE

Run Number 3- 2- PARTICULATE
Date -/llCul 17 / f"-7':::" SAMPLING Recorded by KSe

d ,

fj, P Meter Meter !% c
Samp. Meter Velocity fj,H Temp In Temp Out Stack (In. Hg <Il

E 0
Port Time Clock Volume Head Orifice Left Right Temp Box EZ

0
Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (0 F) emp (OF) U

~!-/ .L/ IS 05-
1iL~;&2)

777 9'J- ~&, /'3:;- '7 J/
,27n.70 ,(,'51 ",.'

'? .0§/c>~)- 95' ,JIb /:5S 5-0/&- t5() 1 ",,173. 2. '.I rT'i~lf . 77_

f-tf{f ff:if 9'Cf PC 137 7."2/3 1·513 ;1.7'5.03 -;;iJi1. () 35

Lj /5'/7 {)71.LlO ,',in It71 7{. Y? /36 (/.',5"/

S- li5'1/ ;2 79. ~? ~bl r./'11 <J~ ,?Cu /3¥ ;2·77

0 1T3TJ /C'O Ye. 1/'-1 {) ~o/I C-2,'-- ;;l ".1 ?.. If 0 JfJlrS-/,) ,)

'1 J52q I~)'Y lib I--;-z'D !til / (; c; - f/ /30' 2Ji/1.sy.

.Y IS 3:~ ·2,Y72:r I~ m-r 10 Y 9? ,. /jCf ;;,0/

/
7

, /
/
/
/
/
",,/

I ,/
/
/
/
/'
/'
",,/
/

Comments: 6.

1. 7.

2. 8.

3. 9.

4. 10.

5. 11.

MRI-Form P9 (3/72) D-67



MIDWEST RESEARCH INSTITUTE

Run Number ~ -2- PARTICULATE
. P c..r- :j .4;:::. +;elc:l

Analysis Dates CLEAN-UP AND ANALYSIS Recorded by

Impinger Sequence 1 2 3 4 P ~
Impinger Type* /Y7 .5 q n-7 I \

Final Volume** \ \
Initial Volume ** liDD /190 JV"'1 SSY. .3 ,

=f-Difference /S--t )/'2.. rl (;/D.3->

* S = Greenburg-Smith standard, M =modified, 0 = Other
** Indicate value and units (ml or gm)

Sample Fi Iter Final Weight Tare Weight Sample Performed
s&~ No. No. Code (qm) (om) Volume (ml) By

pbC ff'/J .-'Db.y~ I ? 7. J171U SJ ?,) 7!;-lCf ft1 (1-

?'1?- O&)-jr
~

~ 91, ~_?_'f:.J.(" "J) C(, t.t ) ;:;'-t ). "] 7,1- /1,1 IT

'~ 010 '-/ ~ 7.. )Jo.lo'd?? $0.017c7 1'X M /1
- Y

ff-$l.j 100""/2.. S- 77.C()-o) 7 7. C"'f 4 ,:; 7 ~J) ,/Vl 1-1
1717 ob.J13 lIb J b • )- OL( q ') tf.. ? :>- I j if 3 /'-1 11 ~"\

C . /

& f\

-/ '}?-. 3 10 ~-J-II 5':;4 .?"6 S-?,6 :J-OC> ~c-~:
[) )'i..... III ~-7 y6.-" III;' 2- .?-OD R-e-?---

"sz. /Jb.'JS- cr loY (. 74 i 7C( '21, 74 JS "/ 17 S- ~11+

)S-S1--- --J-j IV Y).341/7 ;j).SLtlI7 (<)0 J11-tD6 ~,

9?if I/L2 OR / c!)j L 2-r--e&d -
-/:~).Job;';/ -;S... /~

Comments: Codes:
l. Ether-chloroform extraction of impinger water
2. Imrinncr water residua
3. Irnpin[Jo!"s and back I,ulf of fillur, aC(ltono wa~h

4. Dry probe and cyclono catch (ncnarally no data)
5. Probe, cyclone, flask and front half of filter, acotona wash
6. ri 1101'
i. ll!...;!" blank
8. Chloroform blank
9. Water blank

10. Acetone blank

D-68



)

MI DWEST RESEARCH I!"-tSTlTUTE

PARTICULATE EMISSION TEST - DATA FORM P

RUN 3 ._~

MRI Proi ed Number :J 53 ")- C-I!

Field Dates -S-//.) - 1,"/ '")'J..

Plant. ft? 1~- LO '
SampllnQ(;ca JOn ::>-172-0':..-/-.:... :3 (3/?::.-I Fi//n2r.P 4z-~ ).,~v lA-..
Sampling Date .) -/?- '/2...

FIELD CREW

Project Chief -;/ C- ) u:>:::. e '1
/Z ? J t/ !'!--z.
/2- L D r1 ,L. J;:"'} q

Tesiing Engineer 1
-_-:....::~...::;;..-..:.....:;--'-.....:.-...:::::-c---------

2
3

Lab Technicieln rz
2"- _
3

Process Engineer 1-------------------
2

Other
2

.---------========::============:~=====--- -----;._------,------,
P

p

l

2

- Stack Ge:~::;ry_ tatco
lut Neu,e Da~G In Checked

- Traverse Point-s )"
----------------------(----+--1--~r_-J-----t__----

P3 - Preliminary Trave~'se Datel ~ ~ ...

P4 - Preliminory Moisture Dc1enninCJ1-ion (\ ~...
1---- ---.::'---I-----l~'\:--i-----/_----·_1

~--=-~~orli09ruph Setti ngs ---L-+--r-k-t --j.-----I------r
P6 - Carri cr Gas S(lrnpli n~l (OrsClt) (\ ,

--------..- -------------- --_.~----- ~':-_-----f----

_PL-..::- Ca.rri.c:'r Gc~!.n:Jl)'sis (orscltL .__~-- .__~_

_~L..:__~C1~nJ,li!:~I_lE_~ ~_?F~~J!Lc:~~~_. --- ----+rt-------- __, 1

P9 - PorliculCi~e SOfl1nling ~
.------.- ..1.-.__..... 4 ,•• --- _.- -.---- ... _ ••_-- -- •• ~ - ------•

.l.~.:....J~~J i ell Iu ly An~lz_<;_i5 .__-'- -->-.. '-- -'- --'

l~ . _

MRI - Fo:-[o PO (3/72)
D-69



Run Num~cr '3 - J
Dote _---.-5 -/7- '7::L._

MI DWEST RESEARCH INSTITUTE

NOMOGRAPH SElTI NGS

NOTE: Same as Run No.

Recorded by ~£:
Checked by /Z G '[)-/ P -?-;;

To - Ambient Temperature =

Pb - Barometric Pressure =
... ~ i ~ ';1 " -a. I ,1n~oh lJ-...

/). He f H Lv r~"?-~d - .- Re erence A e"'~('" AN =
v~h>e~

Tm - Avg. Meter Temperature, (To + 20 of)

%H20 - Moisture Content =

Po - Stati c (Gauge) Pressure in Stack
.-

~.

Ps - Absolute Pressure in Stack, Pb + Po

Pm - Meter Pressure ( ~ Pb)

Ps/Pm - = It D

C Corredi on Fodor =
/ (J J?- Frrr

= /05 OF

L{ % by Vol.

= in.H20

x 0.073 = in.Hg

= in. H9

= in. Hg

b P max - Maximum Stack Velocity Head

D - Probe Tip Diameter

b P

Ts Stock Temperature

Average'Stack Velocity Head

...
::: /30 OF

= I.S in. Hg

= '£5 in. Hg.

= '37S in.

1------------------------------:---------------------
MRI -- rorm P5 (3/72) D-70



Run Number ~ - ""'>
pate ~r- - /7 - '7 ~

MI DWEST RESEARCH INSTITUTE

CARRIER GAS
SAMPLING (ORSAT)

Recorded by
Assisted by ----

@ /DOD
Barometri c Pressure ~q . I ~ in. Hg

Stack (Gauge) Pressure in. Hg

A. Grab Sampl e (Evacuated Bul b)

@ o9~o

Ambi ent Temperature '/0 of

Stack Temperature of

Sampling Train D Gscription:
Bulb Material and Volume
Probe Material and Length
Prefilter Material

Sampling Location:
Port
PoinfC>r15islance from Inside of Port

Comments: b..., \b ~ V 2- <-u ~ -L.-J ~~~) -h'~ '5 '}-h e >-7

j Go- V>--. f ~.J ~ 0 U J 1, ~ _ ~ ~)?o-> I;' v' i-<-. j.

Bulb No.

J

Init ia I 8u Ib
Vacuum (in. Hg)

Vacuum M2asurerTi~nt

Time (min) Clock Time
-<"- "'j,..;)...,- ... d,-
/3 ")1'/

..... B. Integrated Sample (rcdlar [bg - MRI Train)

. Sampling Unit Number ------
Sampling Location:

Port ------
Point or Distance from Inside of Porl" ----------

Clock
Time

Valve
Setting

Flowmeter
Reacli ng

Box VClcuurn
(in. 'H20)

Start . I
f-s=--to-p--:-------- ------±-----l----__I

1------------------------------_._-_._-------_._---_._--- _
MRI - F011ll P6 (3/72) D-71



MIDWEST RESEARCH INSTITUTE
Run Number "?J -> CARRIER GA?_
Analysis Date ~-I ,7- '/2..... ANALYS~JORSAT)

~;~nj7J i ~ by R!=­

Recorded by '72. <... :L-

Ana Iysi s Loco ti on: -!-..l..:-".:...V--.:<:...:.:..A..:..<~';"'_":2..:..:.b=-- _

Clock Time: From: J.,zy00 To: 1-?t3 D

0-)Orsat Uni t Number::......- L:.- _

-

Sample CO2 02 CO

Identification Readi ng I Reading 2 (2.:·1) Reading 3 (3-1)

~-Ja.~k ~ /' y :;l.C>11 ICJ,O ;;"1, 2. ;)., 2-
21.-' n "3- 3
'b2~ yoc.>r-t- II Y :;20.2 jJJ.1 ?-I.O 2..:2.
,

/3, )'7II) ?-D.j A), 2... ?-~-'/

Avg =1,7'3~ Avg = /£rb.~A~g =:J.,~

~t c: .... ,l ;z
ftc> P,!Q 9...
"7"'¢",) ,n, r j

Avg = ~ Avg = ~ Avg =~~
"..

Avg = .~ Avg == ~ Avg =~-~~

.'

I

~../:-:-:.~

~Avg == ~Avg= )§:::~:;g, Avg =

Comments:

. Mr~1 - Form P7 (3/72)
D-72



- Run Number "3 - ~
Date 1)--I?,.....'7~

Unit No.

MIDWEST RESEARCH INSTITUTE
.SAMP LING TRAIN
SPECI FICATI ONS

PROBE

Recorded by I2'c.r .:lET
(

Pitot Tube
Coeffi ci ent Sequencelengfh :=

'i ft.

Lining
Material

o S. Steel

)t.Eyrex

Initial
Tip Diameter

o 1/811 0 1/4"

.~8" 01/2"
Changed --

)(.85

o
o Impact

o Static

-

.-
-~

Fi Iter SAMPLING CASE

'J Holder Type

Impinge!" Content

JiEAc 2-1/2"
Number Normal Use

Material Amount MClterial Amount
o GI 3-1/2" DOW 100 ml ;I~6 IL:> D
0 2 DDW 100 ml II).. 0 /DO

Filter No.~ 3 DRY --117-- 6
/10'1 4 Adsorbent* 1"J200 grn ~;l..bD

Container weight = gm

Container + Adsorbent Weight == -)'? 2.,2 gm

* ~Iica Gel ODrierile 0 _

-

-
7

UMBILICAL CORD

Length = S-D ft (Console)
--"----

Length = ft (Sample Box)

CONTROL COI'-lSOLE

Manometer Type

Connector No.

Leak Check

l-- . _

XConsol c (0-6 in. H20)

X-t1igh Sensitivity (0-.25 in.H 20)

D Other

-
-
,- MRI - Form pe (3/72)

D-73

At a VClcuum of 15 in.Hg.

, GOt/. CFM

"(.5: 0.02 is occ:cptablc)

By r;l _Clock Time /1 0 0



MIDWEST RESEARCH INSTITUTE

Run Number 3 .... "3 PARTICUlATE
Date S--/7- -? '"\-.... SAMPLING Recorded by fT

t;,. P Meter Meter

I~
C

Samp. Meter Velocity t;,.H lempln Temp Out Stack (tn. Hg Q.I
E 0

Port Tirtle Clock Volume Head Orifice Left Right Temp Box EZ
0

Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (0 F) emp (OF) U

/- J 'I :!iJit$- -lt7L.02! .O'/7f1 ) 03( 78 71 /37 Itj,b/v 79.;)&,r

~ !tJ I ''it '6'5' 'Z. ,D:T:- ,0fo9 /.530 '8b ?O 14<.. b,O/ pn

:; /3 ( ? y rt.$'. ,crt) .oqo }, '1x() 9'1./ <?I 1/5/ t:,W' I
if /3?~ (j'g9 . /.si) , /;),. 0 :(. s'Jo /0 2- P"L fo'L{ ~'O/
S- Id d/~ 15 c/01 (,ob 1r;~S- /' 31'0- / tJ'/ p}'" 15'6 5'---:7
b /3 3i'fJ 9" 93.0:;1 -. Dr;,O /,'2, 10 /0/0 -gS Ie;;; ? ~O/

? 1:< 3 L/ ({ 75 ',C3l ,0(:,0 ;. ':<Y'O 10'<... ~h / 'bS 5":0/
0 1338 ~1 '? :J3f.:, .070 I, f;.:) ~ 1 0 '2- 3'7 IY?> S.s;/75

1:24 ' /3'/7 -?"4-¥~
.') 'f :;- . 9~ c 9S :?7 i t./ I t:j,V',-'rJ."I''::C

'j o:?' h9C 97
,

t--s .-i7'- I 3 5 I .0(,2.- 1,3:z..o ?<i? I'-! 4
.! /15S C; c£. :<tjC .o7() /'~J 0 / I.D 0 -g1 / yi? s:S/
II 11 (' $9 (,'07. %(J • tJ c::, 5' 1.31D /0 ! yet IS '3 k5':"V
-5' I<!03 9/0,7'/-{ t> , tJ;?O /.7,/0 /D'/ s-c; IS? ~.rY

'" 1/~O7 1/3 . &'"'.:t .. O~D /.7t..f° Jj ?-. 1/ IS?, C,Oh7
...,

/J./(jl '1/~,330 ,o7S' I {.,J l:) 1/ I 13 I '/1 s:V'
q 1''1 IS 9/(J.'-I&'O • (:)'3 7 ~60 / I 3 93 1'1 'J.-, ,../'1/

i3-1 1'I;J-3
1:;-'1-lr<j:.r-o-

.O':?"S . 5Y~ <?7 'if? /43 3.-y(-I~)O :) c;; c

~ ill 33" C; Q,;j. 330 . D:Y/ I 7</0 'J'f' (f( I ~"I ¥.V 2
3 1~3? 9:( Co ,3/.fJ ./30 ~,7~O 7'S f-t. 13-.z ~,y

J/ I~~ I )~ '7 . 'ib f) I" ij 0 ~. ~ ~o /0 () ?7 I~(,:, t"/73

s' /~A/) Q33.b'TO ,I S..:l 3. ;<Do lOb 5=-7 13~ 7.0/
C, 1'-1 J-/ cr (/30,87i. ./Do ~. /210 /0 0 ~~7 IS'ir' 0·V
7 jJTS3 7iJO. /.5(; , /<,,>0 ~,I'J-O /'1", Z7 1/(,;,7 7/0)/ "-1

-6 /~)7 q 43, b'd3 . /30 :;; . -;r ~o 97 ?l /5:1. (f,/
Comments: 6.

1. CO,.
/l ,. r. ..... .,1 L;:: I VOo~ 7.

2. 5 t;-""':',,_O JI ~{~70 f).,~ M, 'r J:OA 8.

3. c..tJ. _
I

J /\. r......~ ... . A jJ r- /,~()6r::- 9., '{ '7 7 ...
4. 10.

5. 11.

--
-
-

-

.....

'-

-

-
-
--
.......

-

- MRI-Form P9 (3/72) D-74



MIDWEST RESEARCH INSTITUTE

Run Number "'3~) PARTICULATE
Date .0-/7-.-') 2.- SAMPLING Recorded by c.r

t:>. P Meter Meter

I~
c

Samp. Meter Velocity t:>.H Temp In Temp Ou Stack (In. Hg Q) .
E 0

Port Time Clock Volume Head Orifice Left Right Temp Box EZ
0

Point (Min) Time (DCF) (in. H2O) (in. H2O (OF) (OF) (OF) emp (OF) U

4-1 i I ~;"3 1...:11.{.l.i..Oe3: .oso /. b~O 92. 8',-/ 13~ 5.0/(",'-It, '1.4rJ

;Z i 5 07 9 ~~ 7~C ,oio :; /.'/00 '13 ~5 /37 s::V
"3 /511 1'..5'0 H5: .03« « S'30 9/ ~,' / J(' ~.-Y

'! IS/S 15"').. 8o~ «0 "~c:; 171C 9/ -g'~ 13I;; ~./
5 /5/9 ~5'~ ,yoo .o~5 ern () 92 ~5 /3;2.. £j..y
(p / 5 d-.:!> '157 I~O . o<-f~ /. tdo 9~ S'5 /:37 'It z/; I

1 /'5;).7 157' ./50 ; al(3 jCfdS 95 80 /37 tf.tY
'8 1])31 7& f, )'f~ 4 (0'] 7 ffo5 1S 1?b )39 q/

/
/

,. /
/-/
/
/
/ ;

/
/'
/
7
/
/
/
/

Comments: 6.

1. 7.

2. 8.

3. 9.

4. 10.

5. 11.

-
...-

-

"'.

-

-
- MRI-Form P9 (3/72) D-75



-

-

....

-

-

.-

MIDWEST RESEARCH INSTITUTE

Run Number -:3 -:, PARTICULATE
Rc ~ :!;f~J=- -.h""elcl

Analysis Dates CLEAN-UP AND ANALYSIS Recorded by

ImpingeI' Sequence 1 2 3 4 5/ 6/
ImpingeI' Type* Jvl d en &2 / /

Final Volume** " )
Initial Volume ** /&D IDD

~
6'?;:1. .. -'J.... } (

Difference /-Y2 II J.... S-35',S I /
)

* S = Greenburg-Smith standard I M =modified I a =Other
** Indicate value and units (ml or gm) ----

9:: Sample Filter Fina I Weight Tare Weight Sample Performed

f?!l No. No. Code (om) (qm) Volume (ml) By

,voc. SS-l 00';-0 ( dlO ,. 77/ J-f ~ 8'0.7&/90 )vll+
!j5";J bIPS-/ '2.- :9),~4 77(, ?), l.-f los-t:, 5~} /v1 !f

fS3 D0)"::l.. L, 71.. SC/ 5"1 d. 7 7. '3;;>000 16tf )-1 Ii

Y
'H'7 tJbJli> ,- 91.(,&'87/ g]" 05"))./ =]/ '8 /'1 If

~ i)D tJ0A/9 II () i C, ,,~2jq ,. ).0/00 ;{II It (\'6

{, (

b I'
J

? J>2.. :":7b5:"-I1 p.. ~bJ-'l6 ~oo P-. c)--.. \9

3 :Vb. I' ,~.y ~b. '}// ~A ::J...?> p t'-;z:. c...~

~ ~t. O~~-~ 1 511. 74 J 7 Gf :fl. 7 1f 3s-cr (7 ~ .oM 1+
,,:>-S

i- /D ;9).341(7 ;?JJ4,,7 {50 1-1/+Ob:}~

J '9'/ 00:>3 /; ~ ~ ) ..:://.:S c ~ y- ch-J ,
hell:S·" Q .... '"'1

Comments: Codes:
l. Ether-chloroform extraction of impinger water
2. Impinoer water residuo
3. IlIlpinucrs and back Iialf of fillor, acolono wa:;h
4. Dry probe and cyclone catch (oenerally no data)
5. Probe, cyclono, flask and front half of filter, acotono wash
6. n Ite"
7. Ether blank
8. Chloroform blank
9. Water blank,

10 • Acetono blank
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MIDWEST RESEARCH INSTITUTE
Run Number -L/_____ CARRIER GAS
Analysis Datc·":./( /~)- ANALYSIS (ORSAT)

-t-- ~ t

Ana Iysi s Loco ti on:

Clock Time:

Recorded by ;-:-11, / /; ,
.-

, . 'l .) / / - (/1 l' )--;. I!/ -/ /" /" t/ ) /r !,' (I C .- r; I tJ t c /. t '-<. "" -. .< (: t( .J l."; (L:' <: 'f, -

From: ( r; / S- To: / ( )'(Til !(',(j I ~~ L t{ c:),~'"l L:::

-

.'"

,[

\ Cl....

Ie 1

?ample
Identification

C02

Reading I Readi ng 2

02

Reading 3

CO

(3-~

Comments:

I..J. (' (!"""'>C,) .'S'. I { ,(/;>

I 7 c ( ~- - / { " 7 2,-..

(

r:.' ~
p~

l- . . . .. _

MRI - Form P7 (3/72)
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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.
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LABORr-,TORY rl~r-L YS IS ??GC[rL;::Z;: r-O? 'CETER',~::;,!l,iIO:i OF
PARTICUL.;n: E:~ISSIOj;S Fp.m~ STATrO~<p.RY SOURCES

--'---The follm','ing ;s a det~llc:d outlir.e of the laboratory procedure
used in C:'2t.E.rr.~,i;iiitg :'l~G ;':2i0:i.l~S of pz.rticL:lc.tc and \'f'c.t2r col1actsd
in the v~ric~s containers resulting fro~ saGp1e reccvery from field
collection trains.

All gl aSS\'I<:rc used, for evaporation end res i cue deteri:',i na t~ons
in the fol1m.,insr st'2?S v;as first SO.=.k2d ir. 40~; ,nitric celc fOl" sevel"al
hours. ir.e tEa~:ers ",ere th:n \"c.sheG end rinsec \J1th distilled \:aJ~el

follo\'lea by oV(;.!"I-ciryir.g. ~fter drying the bE-aK(:rs v:ere Jescicated to
consta~t weight and kept in a descica:or until used. Beakers were
weighed to +0.1 mg.

A. Conta1i:::r r~o. 1 (Filter)
1.) Preparation ,

The filters are oven-dried @1050C for a r.inim~m of
four hours, and thEn dEscicat~d to cc~start.~fi~h~. Filters

•• ,.l.... (';("\(':1 ,-....' ,. ...\.-- f'ltare v.'21gnel. \.0 +.';v'-J gra:""iis. l-\l\.Cr helg:-,lng l.lle 1 er~ are
placed in plastTc petri cishes until ~sed.

2.) Particulate V!c:i£r.t deterr;:in~tio.n

Filter an~ any 1cose ?a~ticwlate ~a~ter are transferred
"to 'a "Careci (lia~s \'eiuili';l1 wi::,;:, auu ~t::;:,\..;\..a~c~ ioU ... 0i'I'>~OI·,~

weight. n-,e·Y:G~S~lt gair:-is t:ien recorded.

B C ... · 'I "(~. h" ... f'l' )• onl.alner ,.c. '- .....cetcn2 uasol1r.ss prl0r 1.0 1 'Cer
1 ) "'1"'1' .... I • • I' 1 ' ........ 1• ,,,CS2,acel.one \'ias;n;-,£1s are Y;CC1Vec In 0 (\SS DCI.~ es,

are ~2asured and transfErred to ths taret beakers pr2pared
as described above.

-

2. ) The acetone y..·as~; ir:as are then a11 o'.I·d to eve.c,ora -:,(; to cr'lness
at ambient te:7;~£:ratul"e and prE.SS'Jre. The beaLers are covered
with ribbetl Covel" ciasses to f(lcilitate GvaDor"tion v;;tr.cut
allm'Jing d~st or oh,er foreign n~;:;ter into t.~e beakers. \:her,
dry, Hie bea~:2rs are d~scicc.te<! ~o constar.t v:e:ig:it. 8eakers
are weighed to nearest 0.1 ng.

-
-

•-

3.) A blc.nk 07 the acetone (i:':ee.sL:I'ed crour.t) is evc.pcrated also
as described above. A~y ~esidu2 resuitins frer. :his b1ank is
used to cor~ect for t~e a~cunt of aceto~e used in the washings.
The net weisht is the re~uired particulate residue.

E-2



c. Container No. 3 (Inpin~er wat~r plus water rinsings)
1.) The voll.:r.!e of i0··fl~r.ger VJat.er has been r:,l:cSLlred at the

reCOV21'Y st3.ticil 3.:iC recorGee:. Our ~abcrat.ory r:'c?sures
the final volu~~s in t~Ese co~tai~ers w~ich al1o~s us to

--- detemiile tr,e vob:;;e of \·:as:i1nss usee: and to correct for ­
this water using a blank.

2.) After measuring the volume of ~ater, the sol~tion is trans­
ferred to a se~aratorv ~unn~l. The orGanic Darticulate is
then extracted' usi~~ ~hree 25 ~l porti~ns of' chlorofor~,
follov:cd by th~ee 25 17:1 porticr.s of ethyl eth~r. Th8 Cl'-

ganic solvents are thEn cor::'ined anc I-ic.shed once \'iith 100 nl
of distilled water. The cc~bined solvents are transferred
to c tared bcal~er (prepare: as abo'/e) c:nd evapora:ed at 700 F
until dry. The s2.~r:'les are ti·:H. cescicated to cor;stant \'.'E:i£ht.

A bl2.nk of thp rlistil1ed ~ater used in the i~oingers and .
vlashi ngs is also extr2.ctcC: I·:i th the crll Grofo~r:-: .and ether.
ThE: orQanic extract is th8n use~ 2S a b12~k for the organic
particulatE: ard the h'=t9r phc:.se as a blunk ~or tr.e ir.;~inQer

water and washings. The w2ter n~ase is eV5JOfated at 21ZoF
until dry. ~he ~esidue is desc~cate~ to co~st2nt ~eight and
corrected for any bl ar.k fOL:r.d.

-

-

D. Cont<'. i fiGY" rio. 4 (i\Cetcn2 "'::lsi, i n,:s ... tack)
1.) Acetcne ~as~in~s ara firs~ ~eas~~eJ an~ then tra~sferred to

tared beakers (prepared as abov2) a~~ allowe~ to evaporate to
drvness at ar.bient te~,~;,er(\~L:r(: ?:"id oressure. Licon c.:t'yi~(', tile
beakers are (.(scic:it.ed to co,.stant ~:ei(Jil:. f.. blunk of the ace­
tone usee: is 21 S" (~v,":r()~ated and e.ny corrections -:iue to the
acetone are i",>, ,::.>.'$sary. Seakcrs are ~:eig~.c:d to nearest
0.1 mg.

E. ContainEr i;o. 5 (Sinca gel)
1.) Preparation

The silica,is placed in a \-:icc ncuth plastic bottle and
capped. The silica gel is then weighed to.+O.l gm.

2.) Aftar sa8pling, the used silica gel is ~eighed to nearest 0.1
; gm and \'Jeight of vlater collected is detemined.

Special Note
All samples are dried in 250 ml beakers to a constant weight.

E-3



-
-

-
-

.-

-

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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MIDWEST RESEARCH INSTITUTE

. SAMPLE HANDLING LOG
j),;...Ar,/r ~, /1_'5/9 /2..::..D -/1/Zil-;::; ,6,?<.)c _. ~ecorded by lZc....~::,e 2.j

1

~-r-o----.J<.:.J <:) Z> - C-II

l .

MRI Task No. _--:;;:_...::-~__--.,,;..__
I

------ -_ .._- -_.-

'- -
Run I Sample 197~

No. No. Activity. Date Time Personnel Remarks

/-1 c::..€'/Ic~Co.';'1M ),-/C-> 09'0:r: /;)./.J
/2 ::i-Iv//z. .
/Z. t' ~.-r-~~I ,h.,t..

I-I I .,!rZI-'/:5.f~"...e ..J.o ;:=-:, e / d L ~ .h ,)'-/G 1;?-...:'3o c r-e \.A.J

1- I "- jY>~)lJ. ...JL c:.. J e '2. -"7 "'',, V "/ /"2:> 0.0
(.. >u<' ,,?'" ,/..,.)'

C'?fi Ju.Jd dVr/I1CJ /v" c.h/?-~ 'r- .J..., '" .13.

~ ~ c::.. ) eo L '" ;'"" q

I
/-1 j..znJP)e 6~... )l.. 1/ .-;::. 13·.~D /2. ~

... " /

~/4&o
~-f4/ .

/0 c:...k "" J <7.,L.l7o'~h;l f lun J 11-/ ,C\ [\ ../',,'(:' /cl :5,Lo yo' ?- y~ " /Z...z:=. Tr-v <:..1:-

~
...,

;;>'-/yI-I !-r2. /")'1' IJ Pr f- /--0 /77)CZ I')...~O 6 /<.e };j <:.' A-t:--1 ;) ~/y>"';;> ) C ~ ,.-.

}-I 06// ,s.." )/~ ~ ,.e / d" >'" ~.-~.J ·~/te., ~/3)D /2-;C

/- , ir-z/7?iJ&rY -ht!'n1 I-rtJ<.k.. tD I~ng:r ::)'-19 d?9CJD <::P l.:!.e / ~ .;>

) - I /'?? ,,'Z. 'T )~.b. '$-~0;-- <:? ;y<:.. ~/9 6..) 9' t!?o r &~<...;r> '2.1'7 ) v ....h~ ,

c.7 n 'Z- /4 ~ ; .5 6--7
-

'077 '/4-' ~ ; .s C:·~~.I'/e .,Lei1-/ ,- m //?.»"? rY? c/>? 5

I-I ~ /0 r!.. c? ')<:..., b -7 - p1 tV?»7~'~~ f)/Z;J!; <... GO vereJ /..., k-:z/c::.;.
I r-e :, nit.,!:r" , t( '/, . 6-/3 I"J7 1-/~;?1 YY7 rn.:>

' /.:Lu:..~ 'c~?::> "
/' I ren~pc>.rl -bEI"'"o-6.~ Ie,?, - r PC:; I ~., .'21 r- r7'") z..." )

.. .
.'

.

. . . .
,t

,

~
I

!'.)

Comments

_ ,_ J--_
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~Recorded by ~ <:....'7--===.:::-----..),

MIDWEST RESEARCH INSTITUTE

. SAMPLE HANDLING LOG

~L/1/\1;-: /hfi/ZLD A/z:-s/ F dMRI Task No. 3 -5 S' 5" - e-Il
..

)'}72..Run Sample .'

No. INo • Activity. - . Date Time Personnel Remarks

1- 2...- \ <:. <f;.')//e c 4'~Y) - )2. c: <J>-1 .I=.;:;z.)-/L, D'lDS--,1;:;"'/~ ;.,I r?7vJ

/ ;.of 2.. 'J If"'. .,Lr 2. '? 'j /<?-:r- ~ k --he>'; S--~/L'
.- /

1'"<.2 J ?-~.:.) <..: J-- &"' &,......--",

IJJ2, \J ~l ft/)t-'M Lle~nl'hq )-/L, /30D
t...·~i2. EPA A (,0;p dvrinC/ lUVJ.:-kl2.c:..r- )";<.i' 0

I~?... ~~
, '

'~/L.,'S '2 J'Y7 /1 ).e ..Jo'~ c/e 2;'/~-'9 .~ 13'30 ~ ,c:::.

/- 2.. \.j ~J .{,:Id OS -It:;> ~ '2 -...9_
I '5'-/t.. .¢::. /?!DD ~tJi P/~<-m *' ::k-'?7-)/7-,c ;/~~. rt.J ~lJ

1- ?..., I-;-~· n ~ A' J-' r I .-4.) »7/2-/ . s---;:i' &- 10::. /~D t
jJ...e-?~ ~Y7 :2 J c. "Z .-./ ?--.. 6> (!;)

1- 2- ObO~ -:S" 1/G~ lye} dl ~ 4;.2..., ~/ j,..-/b ~,..,:,-~ c /'"<..~II /I ,,;:..,

"<- t.)"
,

/b? '-~ d1- 2- :s.k Y"" C. ')02 . ;7'> /2.- I .s--(1 0900 r. ~ .. .:rn ~,.; .

;- "2- 2n<.-)I.j5) ~ • fc,-? - ):'J I./~ )7?/Y1.#?7 ~ 67/7 Z/YJ;'~ r'C'>7'fJ& ~.J
4/' A-j J?1 Ah »-> /7--'1 ",n '5 M~b/J) r" 1?5!t·'-. L01~clt1- 2- .;{.:. r -.:9_ ..,.z . -

>--e $ , <.1 v e ~ .' ,
)?? 4"2 J?7P? />?..5

' ? ~ /.Le z .k-0 ~
I-?_ '-!-v-z.n So v r-I-- .;.; E/lP - 6. J?~ 1Pli {;.·-/3 - /,!-,q~ s:4v..,P 'j 7. iT" ~ <..; /.. /

,
.

.

~
I

W

Comments
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Recorded by ~ <..~ ,

.(

}'} 1 J ) j J

MID WEST RES EAR C H '1 N STIT UTE .

'SAMPLE HANDLlNG'LOG

1)))

MRITaskNo-,3~3;-- CII,
-, ' . .. "' .... <i£.. _, .. ,.,~~ ~,---

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

Run Sample, /9/2. .
No. No. Activity Date Time· Personnel Remarks

_.- ' .. - .
i cc,/I"",c~~~. -:;-'-/ G o 9'l!).J--/A/S

/=. Tr-&.:.,..,...,~~
I - 6 "e',<._ ~:> <,;...

--'---

~~ ~ 1.r2. '? .~.(.e ,... >?

,

1-3 k ..t",;/.1 /~); . j--/G . /J-:::'O Lr""-~

/-3 ~ " '" c.je- <'r7 ,,;'" q S--/G /300
6 ""'",,",,, i~,

EJ'ff ~//J clvn/'lOf / YI"/ C),"\. 0-. ,e, h-..~ /2c...', ,) 0 ... 7:> .

1-3 ,0 ~
/ / '

S:-/t I
1~rn,)/e ), j) >< eJf,' cn/.-,q .~ / -~7 '.:J c. re;::

") ~ \:), ./;' , / /~l,}-I· /i /e/j :oS /.0_ C ~><- 6-/,G /'- 1""1'0D ) kj J - 0J;< I //CF rF'I..)(.j( o Co ? ~ "., I, ) ~? •

)-~ .)r2 n -' p~ ..-1- >0 ~/2Z s-:-/.Y '?'- / ?, "'"' c.' & /~ /.':IC> ftL-7 ;>;"n ~) C;l,-

1-;; \.f!- ! d /";:1 £. ").. -' cLt.... j
,

(010/7 ~"//' ~ s--/t. ~ /'"3'~ 0 R.',c

1-3 ;))..C'~~,.J.... ~.; /?7 /?- / ';--1 c-y C> 9&:?O
J'? /0<1'> c- J~, cIr. /.::le/) '> p? 'Z ;7

/-3 c-7r? 2.' !l.f5~:)· 6-7 - 41, //2 J?1/?"//1 5 C~??7p& I-e c!
/-~ S /.-c; r; .......z 6-'7 - 1/ & '2~5 - ;i?/?5 ';,-<... CD y..:;.rJ

/- '3
r-e ::, , ci t-J e-

H ~.H.-, rr7 s',",.s

1-.....,.tl...<.<:..7.~3
",..,;;;o,'J-I-rz./?::>f)/./r-Y-er.J 10 c,p./J - b.I(,/<2'-1 f:, -13 - /?t ,......;> c 1"':> 'f C ;-.p d "2/--,

.

,
,

. ' .

I'%j
I
~

Comments •,

r /~ 1-7~
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MIDWEST RESEARCH INSTITUTE.

SAMPLE HANDLING LOG

111

-:3 )";.);-- LIIMRI Task N

) ,

.- _ . ',5,4 /2 c:. D 4 )2~";-;'""=; -4 C '>
-

, - . /

Run Sample /177-

No. No. Activitv Date Time Personnel Remarks
.~.,

:2.-1 e..-DII e_ c-- /-1 o--l ~)-/~
1.)/.> -;-~-5" L . .;i;l....-//-t::...

if' E . C"1.~JV/?J-'" h'l-

A-I ~ -/rV-7 ~ .(~~ J<~ ..,L~ e / d I<..b j--/G /9<00 c. ;.. e..,..)

)... -/ I ';'...{ j1/J?'h.. c/.p C' Y7 .)';7 q :)'-/(0 /9':)D
;;;T J.:.,)""n.

E'"?A- lui/Jc.,,,"?-./t-.<.--1 -~ -.""\

/-.. -; \
~ <P1 L)/~

f-J-vift;" -f-~ IIe.- v ...

"" " }; .o}L C e £. n I ~ CI ·i"'"-IL. /9 -::>D R-F

'). -/
-,.-\) 'J / ~

::f ./c:O'- "-~ ~
/ J';en-l~1. I~<--)~_.j ~I nJ.)~t-

""
,...., -i-I'e) cI S--17 /000 p' ;=:: ·rr-~e-I-J..,--; "' \.l .,Lrz.n'J.tJ pry.",\ rk »7/ZT 5-/5 1 ?-.-o 0 b KJ2 /,70 ,I.J.....e/J "'"..vY1 ~ ) c.?-

'5..-1 ~ c,,":2: ,1-J/.Ic.. .~ / \,R / ~I/ ~ £ -Z- ~'" j 5'-/ ?
Y'

(C>OLJ /'7' ;-

?--I
'"' a·(--I-~;--. -r:-. I) <2';- /-..--/7 '~ .,.- (=' -z-n, .LJ/€-' b L- x.. c..../ 't' <.. J7 "'7 0 09:30 " ..... -- .:¥ 12.G.,

/ ho-,>" /'Y') "2- ~...,;;l.-( .::> ~r;> ,Q 2 - </-. P7 /2.) :j--/1 C?S""'OO ;:=1 )OL/~ cI·
A - / 2-n<-7l.1;s/~ 0'-7 - rn. //2"o-?~~:n~ L c/J'n fi' L,,, ~~
?..-I ;;.'k r 2 \.A~.. /r)-? - N k 21Q/};j - /J)Z'»;c... LC>~

'- -I
re ~> ; d v e ;;;; .

b -/~ - ,'", ~~- k-c:? :.
,/?7 c -,' /-I-r 2. -'1 ., /},)) ,--J ~ ,lo F~P - 6 . .-t:(, I"" <.4 .11 ~<'l~·~..,d 2J'"

(

, .'
. ,. , , :.

,

"7j
I

V1

Comments
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Recorded by _~_C: >----,- _
..l..S'..

MIDWEST RESEARCH INSTITUTE

SAMPLE HANDLING LOG
fI~NT: /1") .aRc-o "fj/'2j) F g ::><.),MRI Task No. .3):5 ~- ell.,

~

Run Sample fCf72..

No. No. Activity Dote Time" Personnel Remarks

:L - '.l.. C.!- ;/ "" ~ ..h,~ 5 - /6
/J/..J-- /2- C-b,., k. / '.::?

I-J"-:J...! ~L r:n,p/c.-~

:1-~ .~ r' 7 " S( "" .'--'<. -.l.",.. ...( ,', I J ~~ b 5-/L I ) q ~'C'- (. ,.... -e ........-' I

;2.-:2.. J ~ 1'\...?t-' h <.. Ie', ,..-l ,'r; c:..- )-/0 /930
Lor ~s

E/'r? k/~?) . e ~ '-'L40 ..---.....":' ~

).-?- ~ ~ ")'2h-1/J)e
. f /v:1 ..... -I .. / ,L-., ::)'-/!.= /936b" '" .c l~, '< I, ,r,c, -, -,~

:?- -:2- ("(
~.\ ..( ,'.: I d ~...)e:.-;.,'-'2"''- j--/7 / D t:.-~.J RF ?~til.. . / p , /"-C.. <I -z-I n", h i-

• '-J

~ r-z ~ ~ ~~ c.,...:J J-om 1'27 ~ ), ~ k iJ-{: ~7 .> //'1 .;>.) .::. < ,.-)..-"2- )J (\ :J--)j-' / ?-- c-~ 0 (..~ /"..:'..;:' /:i C>

::l- ,. "1. ~~~1 .~, ) , (: '"<. '\.<=?) d) ~ - <.. rdJ.?..J
.-

5-/; /60.:;., ,/2.F

).-J...
i v o<;>T~,E. /~-

5"-/') oCi:?;>G
j

~. ;2. rn ,.1 L~' 6c- >'- c' e ~ h /"7 q . /'2. F ::> ...2. C
...

2Y ~~/) );1n -;:> '7),,-7_ :;o,L;. ,- :? ....(" 171 /2. / ")'--:-/9 C'7'cc' F. /DC/~ c-l
'--2. :J. n ;. / l./ 5'1' ..::> 6-') - VI. hi? ,r??,;-yJ/.??,.> c.. cl)]/f /' U- ~. J

, 2.-?-. .sk r2 "~ LS-") - II h 2 £J> - /J)-?» ...... c.. L' )I\..{:;/ 1.
),-2

"....,;>":> •. Ju"- v
e=-AP - 6 ;?/'/<p~

I.T) , 2u C ):...c~? :.;
lLr 2 n ;>/),!,C >-1 ;J.c 6; -/3 .- , I r-~q/::>:/e ypd ? /.1' .T.>'7 <' / /

.- ./ .

!

.

"":l
I
0'

Comments
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M I D,WE ST RES EARCH I NSTI T UTe

r SAMPLE HANDlING.LOG . '.
;PL.,);/l/T= .4~-9/Z?D 4l~~?-;=; 4z~hc>"":~R~~'o~ded by ;-~--..;<:"";.;.>---------MRI Task No. '3 S-~ s-- ell'-

Run Sample 197:2- . "

No. No. Activity. D9 te Time Personne-l " Remarks

;2.-:) c. &:" II~ c- .J- /.O?-'> 5'"-1 G:,
/:>-".> G -r--..""???~~

/53'2.. . & KL:../.:::JO ,

:J..-3 ' )r2-n-:5·.?e .... e k +,-Qld /~b ~:-/t.. 1'1° 0 ,
.

\ <:- r--e.......-

)...-3 I ~~ fr?DM c./e ~""',1:'" q <):-/~ /930
/2. :) s:r

&I'~ help.) u" 13, i:> 0>\.-R A.'

.?--") <Q l'n; ,
'I-,?r~ -f-.-,.;......-,

~v?'1",,/e h 0 x. c.. e~...,,~ q ~-It:. 193D ,lZF

;2.-"3 r \ "\.C) +elJ :::;10;- ~ "'\ Q...
f

5"'-17 /(5)00 ~-/?k' / &> <-..1.;.eAI 2-- .,L >'? r :..., ), T-/2...1:: rt-J t:
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APPENDIX G

SAMPLE NUMBER LOG

G-l



TABLE G-I

SAMPLE NUMBER SUMMARY

Test No. 1
Sample Type

Run (1-1)

Probe and cyclone bypass

Filter

Ether chloroform ext

Acetone wash

Silica gel

MR.I No. EPA No.

0606 72-000 - 807

0607 (1098) 72-000- 808

0608 72-000- 809

0609 72-000- 810

0610 72-000- 811

0611 72-000- 812

Run (1-2)

Probe and cyclone bypass 0600 72-000- 801

Filter 0601 (1095) 72-000- 802

Ether chloroform Ext. 0602 72-000- 803

Impinger H
2
O 0603 72-000- 804

Acetone wash 0604 72-000- 805

Silica gel 0605 72-000- 806

Run (1-3)

Probe and cyclone bypass

Filter

Ether chloroform ext

Impinger H20

Acetone wash

Silica gel

0612 72-000-813

0613 (1097) 72-000-814

0641 72-000-815

0615 72-000-816

0616 72-000-817

0617 72-000-818

G-2



TABLE G-I (Continued)

Test No. 2
Sample Type

Run (2-1) MR.I No. EPA No.

Probe and cyclone bypass 0618 72-000- 819

Filter 0619 (1099) 72-000- 820

Ether chloroform ext. 0620 72-000- 821

Impinger H2O 0621 72-000- 822

Acetone wash 0622 72-000- 823

Silica gel 0623 72-000- 824

Run (2-2)

Probe and cyclone bypass 0624 72-000- 825

Filter 0625 (1100) 72-000- 826

Ether chloroform ext 0626 72-000- 827

Impinger H2O 0627 72-000- 828

Acetone wash 0628 72-000- 829

Silica gel 0629 72-000- 830

Run (2-3)

Probe and cyclone bypass 0630 72-000- 831

Filter 0631 (1101) 72-000- 832

Ether chloroform ext 0632 72-000- 833

Impinger H2O 0633 72-000- 834

Acetone wash 0634 72-000- 835

Silica gel 0635 72-000- 836

G-3



TABLE G-I (Continued)

Test No. 3
Sample Type

Run (3-1) MRI No. EPA No.-
Probe and cyclone bypass 0636 72-000 - 837

Filter 0637 (1102) 72-000- 838

Ether chloroform ext 0638 72-000- 839

Impinger H2O 0639 72-000- 840

Acetone wash 0640 72-000- 841

Silica gel 0641 72-000- 842

- Run (3-2)

Probe and cyclone bypass 0642 72-000- 843

Filter 0643 (1103) 72-000- 844

- Ether chloroform ext 0644 72-000- 845

Impinger H2O 0645 72-000- 846- Acetone wash 0646 72-000- 847

Silica gel 0647 72-000- 848

Run (3-3)

Probe and cyclone bypass 0648 72-000- 849

Filter 0649 (1104) 72-000- 850

Ether chloroform ext 0650 72-000- 851 '

Impinger H2O 0651 72-000- 852-
Acetone wash 0652 72-000- 853

G-4



TABLE G-I (Concluded)

Test No. 3
Sample Type

Run (3-3) MR.I No. EPA No.

Silica gel 0653 72-000-854

- Acetone blank (all tests) 0654 72-000- 855

Dist H
2
0 blank (all tests) 0655 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.

H-l
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TABLE H-I

PARTICULATE WEIGHTS

SCl,MPLE!,/ COi'H FIt... AL TARE WE.IGHT VOL OF BLANK BLANK
RU~ TYPt. NUM..;ER wEIGHT WEIGHT GAIN SAMPLE RESlO viE I GHT PARTIe ¥IT

(GRAMS) (GRAMS) (GRAI'JIS) (Ml) (GM/ML) (GRAMS) (GRAMS)

1-1 7 -- 82.365410 82.3654()O .000010 200.0 .0000000
1-1 6 -- 86.111340 86.111320 .uoo020 200.0 .0000001
1-1 9 06S5 81.743790 tH.743590 .000200 175.0 .0000011
1-1 10 0651+ 82.31+1170 82.3£+1170 O.OOOOUO 150.0 0.0000000
1-1 1 0')03 85.:'58140 85.547310 .010830 150.0 .000022 .010808
1-1 2 0609 84.15£+>\50 b4.09~540 .0:;9310 382.0 .000437 .058873
1-1 3 (If110 84.60194u 84.:>94870 .Ou7070 143.0 0.000000 .007070
1- 1 5 O:,Ob 8).'i2d590 d3.793640 .134950 555.0 0.000000 .134950
':-1 6 10':1t\ .209130 .205470 .003600 .003660

hi
~4RTI~L P~~TICULA1E WEIG~T-- • 13861 0 GRA~1S OR 138.61 MILLIGRAMS::r: TUTAL P~~TICULATE 0EIG~T - .215361 G~UMS OR 215.36 MILLIGRAMSI

I'V

1-2 7 -- 82.365410 82.3b5400 .000010 200.0 .0000000
1-2 d -- 86.111140 86.1113C:O .000020 200.0 .0000001
1-2 9 OS55 21.743790 81.7£+3590 .000200 175.0 .0000011
1-2 10 06S4 82.341170 b2.34117() 0.000000 150.0 0.0000000
1-2 1 0602 BO.712790 eO.7021BO .010610 150.0 .000022 .010588
1-2 2 06:')3 80.962380 80.911360 .0510cO 338.0 .000386 .• 050634
1-2 3 0604 84.398R60 84.31:;$9820 .009040 b4.0 0.000000 .009040
1-2 5 0600 67.u241:50 66.9b6160 .037990 386.0 0.000000 .037990
1-2 6 1095 .207160 .202470 .004690 .004690

PARTI~L PA~TICULATE WEIG~T - .042680 GRAMS OR 42.b8 MILLIGRAMS
TOTA.L PA~TICULATE WEIG~T - .112941 GRAr4S OR 112.94 MILLIGRAMS

!,/ See field data form - last page.
£/ 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.
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TABLE H-r (Continued)

SAMPLE CONT FINAL TARE WEIGHT VOL OF BLAN~ BLANK
RUN TYPE. NUi"'~ER WEIGHT \~~ I GHT GAIN SAMPLE. RESIO WEIGHT PARTIC WT

(GRAr"1S) (Gr<AMS) (GRAiV,S) ( --1L) (GtvVMU (GRAMS) (GRAMS)

1-3 7 -- 82.365410 82.365400 .000010 200.0 .0000000
1-3 8 -- 65.111340 ,~6.111320 .0000eO 200.0 .0000001
1-3 9 0655 bl.743790 81.743590 .000200 175.0 .0000011
1-3 10 0654 82.341170 82.341170 0.000000 150.0 0.0000000
1-3 1 0614 81.250660 ~1.242000 .008660 150.0 .000022 .008638
1-3 2 0615 78.692400 78.6bb340 .026060 370.0 .000423 .025631
1-3 3 0616 ~q.096710 81.0B'1000 .OU1710 80.0 0.000000 .007110
1-3 S 0612 82.897hSO 82.881490 .016160 426.0 0.000000 .016160
1-3 6 1097 .20012U .199030 .001090 .001090

::r:
I

VJ

PARTI~L PARTICULATE WEIG~T - .017250 GRll~S OR 17.25 MILLIGRAMS
TOTAL PARTICULATE WEIGHT - .05'1235 GRP,MS OR 59.23 MILLIGRAMS

2-:1 1 -- B2.365410 b2.365400 .000010 200.0 .0000000
2-1 B -- 66.111340 86.111320 .000020 200.0 .0000001
2-1 9 0655 81.743790 81.743590 .000200 175.0 .0000011
2-1 10 0654 82.341170 82.341170 0.000000 150.0 0.0000000
2-1 1 0620 8b.584SbO b8.37666() .007920 150.u .000022 .007898
2-1 2 0621 82.621080 ~2.553220 .u67clbO 366.0 . .000418 .061442
2-1 3 0622 B2.304500 82.300190 • 004310 93.0 . 0.000000 .004310
2-1 5 06H~ 86.991540 06.951630 • 039910 33u.O 0.000000 .039910
2-1 6 1099 .213090 .203350 .009740 .009740

PARTIAL PAqTICULATE WEIGHT - .049650 GRAMS OR 49.65 MILLIGRAMS
TOTAL PARTICULATE ~EIGHT - .129299 GRAMS OR 129.30 MILLIGRAMS
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TABLE H-I (Continued)

c: Af,\PLE COi'iT FINAL TARE viE I GHT VOL OF BLANK BLANK
RU:~ TyPE. NU'-'I!jER wEIGHT WEIGHT GAIN SAMPLE RESID WEIGHT PARTIC WT

(GRAtv1S) (GRAf'lIS) (GRAMS) (t-1U (GM/ML) (GRAMS) (GRAMS)

~-2 7 -- 82.365410 82.3654()(; .000Ul0 200.0 .0000000
2-2 8 -- 86.111340 d6.111320 .000U20 200.0 .0000001
2-2 <j 0655 81.743790 bl.74J59lJ .U00200 175.0 .0000011
2-2 10 Ob54 82.341170 ti2.34117f..; O.OuOOOO 150.0 0.0000000
2-2 1 0626 78 • .393900 7e.3d6210 .0076iO 150.0 .000022 .007668

.2-2 2 0627 82.093440 ~2.0:>Y85U .0335Yo 356.0 .000407 .033183
2-2 3 062b 79.2~6?bO 79.2941CC .002160 90.0 0.000000 .002160
2-2 5 0624 76.592440 7b.56S75C .026b'iO 289.0 0.000000 .026690
2-2 6 11 00 .212::;70 .20b29G .OO62dO .006280

PARTIbL P~~TICULATE wEIGrlT - .032970 GRA~S CJR 32. 97 ~ I LL I GRAi'1S
t: TOTAL PAPTICULATE WEIGHT - .075981 GRu'!,S OR 75.98 tv1ILLIGRAMS
I
i="'

2-3 7 -- 82.365410 82.365400 .000010 200.0 .0000000
2-3 Ij -- b6.l11340 ti6.1113?O .000020 200.0 .0000001
2-3 9 0655 81.743790 31.74359 (I .000200 175.0 .0000011
2-3 10 0654 82.341170 82.34117(. 0.000000 150.0 0.0000000
2-3 1 0~32 B9.613930 B9.602430 .011:;;00 150.0 .000022 .011478
2-3 2 0633 81.270?60 81.21~21v .055050 372.0 .• 000425 .054625
2-3 3 (,634 79.2893"1) 79.26bO(I(; .Oc13~0 102.0 0.000000 .021390
2-3 5 0630 77.122~50 Tf.U:"470G .0281:50 308.0 0.000000 .028150
2-3 6 11 [) 1 .1464bO .19 306 ~I .0031.+(10 .003400

PARTIaL PAqTICULATE WEIG;T - • 03 155 0 GRA 01, 5 f) R 31.55 MILLIGRA"'15
TOTAL PA?TICULATE WEIG;T - .11'1042 GRAv·S OR 119.04 MILLIGRA~S



" r
}

PARTI~L PARTICULATE wEIGrlT - .023740 GRAWIS OR 23.74 MILLIGRAMS

::t:
TOT .t~L PARTICULATE WEIG~T - .085789 GRA~S OR 85.79 MILLIGRAMS

I
V1

____ .0-

3-2 7 -- 82.365410 82.365400 .000010 200.0 .0000000
- - --- -3-2 .f; -- 86.111340 86.111320 .000020 200.0 .0000001

3-2 9 0655 81.743790 81.743590 .000200 175.0 .0000011
3-2 10 0654 82.341170 82.341170 0.000000 150.0 0.0000000
3-2 1 0644 87.287300 87.275890 .011 4 10 150.0 .000022 .011388
3-2 2 0645 89.485260 89.428420 • 0568'+0 372.0 . .000425 .056415 .
3-2 3 0646 80.102770 80. (J97 690 .005000 98.0 0.000000 .005080

------ 3-2 5 0642 77.065020 77.044370 .0206::50 232.0 0.000000 .020650 ---
3-2 6 1103 .213430 .204930 .008500 .008500

-----PARTIAL PARTICULATE WEIGt-iT ­
TOTAL PARTICULATE WEIGHT -

.029150 GRAMS OR

.102032 GRAMS OR
29.15 MILLIGRAMS

102.03 MILLIGRAMS



1
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TABLE H-I (Concluded)---------------_. --.- _._-

SAMPLE CaNT FINAL TARE WEIGHT VOL Of BLANK BLANK
-----RUN TYPE NUMBER WEIGHT WEIGHT GAIN SAMPLE RESIO WEIGHT PARTIC WT

(GRAMS) (GQAMS) (GRAtvlS) (MU (GM/ML) (GRAMS) (GRAMS)
---.---_.- -_._. _."

3-3 7 -- 82.365410 82.365400 .000010 200.0 .0000000
-.- -- 3-3 8 -- 86.111340 86.111320 .000020 200.0 .0000001

3-3 9 0655 81.743790 I:H.743590 .000200 175.0 .0000011
-.- -- 3-3 10 0654 82.341170 ti2.341170 0.000000 150.0 0.0000000

3-3 1 0650 80.771460 dO.761900 .009500 150.0 .000022 .009558
------3-3 2 0651 82.447760 132.410560 .037200 382.0 .000437 .036763

3-3 3 0652 77.395120 77.380000 .015120 164.0 0.000000 .015120
-- -3-3 5 0648 83.668710 83.652210 .016500 318.0 0.000000 .016500

3-3 6 1104 .203190 .201000 .002190 .002190

____ PARTIAL PARTICULATE. ~JEIGfoiT - .OH:S690 GRAl"lS OR 18.69 MILLIGRAMS
TOTAL PARTICuLATE wEIGrlT - .OR0131 GRA"'1S OR 80.13 MILLIGRAMS

::c:
I
0'

}
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Columbus L.lhor.lloric> ~

50S King "venue /
ColurnbLJ~, Ohio 43::'01
lelephone (61-1) ::'')')·3151
lelex 24 - S4S-I- August 16, 1.972

-- -- ----n-r. Robert E. we: Jr.
Division of AtU'.os1)ner5.c Stirvej.n.ance
Enviror~ental Protection Agency
Research Triangle Par~, North (~~olina 27711

Dear Dr. Lee~ ~

, '. _.,--....... ~ ........ ~ -

_.-----..

~-

-, .~-- ~_..-,r., (./1'"("1' -

.'
,-." .

----
Contract No. 68-02-0447

Solution Samples 72-000-801 through 72-000-815;
72~OOO-320; 77.-000-837 through 72-000-841;

72-000-843 through 72-000-847; and 72-000-849
through 72-000-853

The Clnalyses of 29 samples plus 4 blanks, described in Hr. Lampe's letter
dated July 10, 1972, :.1re Sbt"'(,lil in Table 1. Each bottle contained approximately
50 ± 2 ml (;.·~ecpt 72-000-8/+4 't7hich contained 40 ± 2 ml. Some leakage in the
shipping box \-las notr.. d; This may account for one sample having less solution
then the ot:1crs. Nott~ tllat the r.esults in Table 1 are expressed in micrograms
per milliliter (~g/ml), Dot per total sample.

Those samples shoHin6 relatively high amounts of Pb by optical emission spectro­
graphy (0£5) were c.leeked for Pb by atomic absorption spectrophotometry eMS).
For these ~amples the ~~~s value is given as noted in Table 1; all other data arc
by OES.

The blank values for the filters show considerably. higher concentrations of
some elements than do the sample filters. He cannot explain this; perhaps
more filter matcriai was taken for the blank than was used to prepare the samples.
nle reported values were rechecked for possible errors.

Please call if you have any questions.

Very truly yours,

..
AI, /l~ /717
w. H. Henry, Chief
Environment<:!l and Hateria1s Characterization Division

w~,m: cos

cc: n-~•. j.. •

t-!r.
r.:l rry1. .:. ":on Lelu:lden
Robert Lam?c

H-7
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TABLE H-II

OPTICAL EMISSION SPECTROGRAPHIC ANALYSIS OF NITRIC ACID-FILTER SOLUTIONS
(Results in micrograT.s per milliliter) \

1
\

Con,tract No - 68-02-0447

Determinations Rf-qucsteA.. - Priority 1 and 2 elements

}

.D!pe of Analvsis ,- Optical E(Td.[;~;ion SP8ct'.:::;,gr[~phy (OES) and
Atomic Absorption Spectrophotometry (MS)

'"
---------.:~~~.:.--::.::--::-~~-_==..=.==_=_~~~__...._.....~_;o .......~-......___...................___.._._-- .__.-_____~.

_.
__212£J C ._D,?s i.B.D3 t j .?.!2_.

Front 1/2 'I.'ac t.· 1 i? Fr.O'1t 1/2.J.JC. ..\. ," ...

Ace. Filter Blank E-C Ext. T· Ace • i~,C~ • Filter 3.Li1rl~\....f,'p.
Element 72-000-801 72-000-802 72-000-802 72 -0_00-803 72-0QO:~Q~_____7£-ODO-§05 7)-0.00-807 l? '·O.QO-80§-l.? ~ Ot:';':.:

<0.001
0'

B <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <O.ti;j,

Cd 0.3 0.5 <0.05 <0.05 <0.05 <0.05 1.- o ') <I). 0.').
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
::r:

~,
101n 0.5 0.03 0.03 <0.01 0.02 0.01 0.03 0.03 0.03'00

Ni 0.03 0.03 0.05 <0.01 0.05 0.05 0.05 0.1 0.1 i

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. L 10. <0.1 0.1 <0.1 5. l- 10.
T I 0.03CU 0.05 0.01 0.01 <0.01 0.01 0.02 0.1 0.03

Pb 10. (b) 50. (b) 0.1 0.1 0.3 0.1 20. (b) \ 2~. (b) 0.1

Sees) - - - - - - -
B 0.1 8. 80. 0.01 0.01 .0.1 0.1 \ 10. 80.

F(a) - - - - - - - \ -
Li <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0\3 <0.3 <0.3

Ag 0.03 0.003 <0.001 <0.001 <0.001 <0.001 \ 0.002 <O.OOJ0.,05
\

0.1 ""',Sn 0.1 0.1 0.03 0.03 <0.03 <0.03 0.2 0.03

Fe 0.5 1. 2. 0.05 0.3 0.5 1.\ 1. 1.
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TABLE H-II (Continued)

-,
Sa~Dle De~ption

Fron~ 1/2 Tjg~k 1./2 Fi."or..t 1/2
Ace. Filter Blank E-C Ext. Imp. Ace. Ace. Fil ter Elatl~(..

F lJ:Ef!2..t..- i 2 :9() 0- 8Q1 72 -000-802 72-000-802 72 -ooq-Bol_72..:.00,Q.:.?04 .- 72-000··~q5 72-000-807 77. ,:,000-308---112GoJ-

<0.03
.

OJ)5 2 ..Sr 0.03 0.5 2. <0.03 <0.03 <0.03

Na l. 30. 80. 0.3 2. L '1 .~ r 130 •.... .... iJ •

K 0.3 10. 40. 0.1 0.3 0.3 0.5 20. =()J .....

Ca 3. 30. 65. 0.2 2. 90. 5. !..o. 65.

Si 3. 10. 5. 0.5 0.5 5. 5. 1(\ 5.v.

:Ng 0.3 20. t 15. 0.03 0.1 0.5 0.5 /. O. F-' .
Bi <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

::I:: Ge <0.03 <0.03 <0.03 <Q.03 <0.03 <0.03 <0.03 <0.03 <0.03
I

\0 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

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 0.03 <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 l. 20. 80.

",,-,

, '
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TABLE H-II (Continued)

)

Sample Designation
Back 1/2 Front 1/2

E-C Ext. Imp. Ace. Ace. Filter Blank E-C Ext. Filter Blan\
EleMent 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 -000-

II;

T .
Be <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <O.OJ

Cd <0.05 0.05 <0.05 0.05 <0.05 <0.05 <0.05 l. 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 0.02 0.1 <0.01 O. 02 <0.01

Nn <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 4 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
::r:

<0~01 <O~Ol <O~O~I . eu 0.03 0.01 0.01 0.01 0.02 <0.01I-'
0

Ph 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 <0.001 0.01 <o.oc
I

Sn <0.03 0.03 0.03 0.03 0.03 0.03 <0.03 0.2 <0.03

Fe 0.1 1. 0.2 0.5 1. 2. l. L 2.
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TABLE H-II (Continued)

\
I

,.. ,,

Sample Designation
Buck 1/2 Front 1/2

E-C Ext. Imp. Ace. Ace. Filter Blank ~ E-C Ext. Filter Blank
Element 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 -OOG-

Sr <0.03 <0.03 <0.03 <0.03 0.1 1. <0.03 . 0.05 <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

S1 2. 5.
I

l. l. 5. 5. 0.3 10. 0.3

Mg 0.03 0.03 0.3 0.1 20. 15. 0.02 25. 0.02

Bi <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
p::

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03I Ge <0.03
t-'......

<0.01Ho <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 . <0.01

Ti 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. 1051 <0.01 10. 0.01

Al 0.3 l. 0.3 0.3 20. 80. 0.1 25. 0.1

, .
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TABLE H-II (Continued)
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TABLE H-II (Continued)

~

Sample Designation
Front 1/2 Back 1/2 Front 1;'2

Ace. Filter E-C Ext. Imp. Ace. Ace. . Filter E-C Ext. In?
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 n-OOO-E

Sr <0.03 0.05 <0.03 <0.03 <0.03 <0.03 0.1 <0.03 <0.03

t\a l. 35. 0.5 2. l. 0.5 35. 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
I

Si 0.5 5. l. 0.5 L 2. 10. 1. 0.3

1-1g 0.2 20. 0.2 0.1 0.05 0.1 25. 0.1 0.05
...

Bi <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
I

f-' Ge <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03w

No <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

Be <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

, ..
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TABLE H-II (Continued)

l

Sample Designation
Back 1/2 Front 1/2 Back 1/2

Ace. Ace. Filter E-C Ext. Imp. Ace..
Ele.ment 72-000-847 72-000-849 72-009=-850 n-OJLO-S5l 7~-000-S52 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.
Ni <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
::r: Zn <0.1 l. 0.2 <0.1 <0.1 <0.1I
t-'
+:'- 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)

L1 <O.:l <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. l. 2. 3. 0.5 0.3 0.5

, ..
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TABLE H-II (Concluded)

)

00.1np1.e T:·e~lg;l~tion.

Buck 1/2 Front 1/2 IJ8ck 1/2
Ace. Ace. Filter ~-C E)'~t .. " Imp. Ace.

Elc!llent 72-000-847 72-COO:~f,~ 72-0QO-8~~2~~~0-8S1 72 -CS2:..8 S? __ 2J.. -OGQ.~B '52-

Sr <0.03 <Cl.O] 0.1 <0. O~j <0.03 <0.03

Na 2. 2. 35. I" 1- 1.

K 0.3 0.4 20. 0.1 0.1 C.l

ea 0.2 0.4 35. 0.1 0.4 l-

Si 1. 2~ 7. 1. 0.3 0.5

Hg 0.1 0.2 20. 0.1 0.05 0.1

Bi <0.01 ,<0.01 <0.01 <0.01 <0.01 <0.01

::t: Co <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
I

I-"
Ge <0.03 <0.03 <0.03 <0.03 <0.03 <0.03VI

Ho <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Ti 0.01 0.01 0.03 0.01 <0.01 <0.01

Sm - - - - -
<~.l \Te <0.1 <0.1 <0.1 <0.1 <0.1

Th <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 <0.01
I

Ba 3. <0.01 :
\

- Al 0.3 0.5 20. 0.3 0.3

\
I

0.5

i

(8) Not detectable by analysis technique used.

(b) AAS value.

T .. Trace. ,. ".
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TABLE H-III

EPA ANALYTICAL REQUEST & REPORT

( '(Must be filled out for e<lch test run)

i:' ,[ Vf./Samplinq Date' r. o. ay ,
I
r~rst Ident. I
No. Used 7.2-'DOO '301

Last lucnt. (
No. Used '12 - [, '- 0 ;':(. ,,")""

Test No. 7'-.M:l-)!;

Run No. -1-.----

},6.<" )irc<.1: A..--

9. ··1 -f ~·Ii> ,: ,-;. /.J .u/\..A<..~

/'
,'/1 _.,' I -(,t /0 fJ J '._ ('. • .: ....:·.1 ;

UNIT PROCSSS/OPlm ....TION

AIR POI/LUTION CONTROL

;11 ..... --' .3..,~.~j-,~r=.u-...,--",,:,,;:.~ _
(Use -Table A)

,A 5Af?.CO .
FUEL ussn

I I r 1;Z})(n~ / ~!(d'rO"c INI,ST 0 A['''c I ". I D ,;I,. ~ D
. (JJ (7/ _/fl - / 'S' --./" GAS VOLU~m SI\~1PLE~rPa.,,-t~,,- j p ',./ ~ t.u:/.. r: t :-- OUTU~T l:1 (METER VOL. IN FT )S}'0jPLING

METHOD

ADDRESS

INDUSTRY

COMPANY

::I:
I

I-'
0'

Idcnt. No.

"-;':'-CC[ ii~,11 '3~N~

"'7- C'..., ",~, fir_-./..-L. ~'--''': .//.(i,).;

Description of
Sample or Sample

Fraction

(-;t ~;)mDllC Vol.
(Solid) (Liquid)

"",.,. • ml

Analysis RCGucstcd - General C~~~cnts

(aoorox. concentr<ltions-possible interfcronces
etc.) (Indicate ~pccific analysis on b~cksi~cl

'.£ .,
. 7) - CQ 0 ;\/ :t1:.&::.::.~

CiZ, ~ C /) {!. REQUEST ~-~/ ( (.... ( tl-~. "".., R"'VIE'''''D B ' I7 ~ ~. ~~ ~ .
Dl\TE lINALYSIS.·REQUESTEO k"<J'" It 1")72.-

, 7 7

7l1LjIUA'~{ f?c _I{,,,.t-.<!!. PROJECT opnCER

(if apPlicable) .," ~ -.'~" '/J j Ii r 1/ '7 7
f":'f.J ,,:.v~ ,.'. ,,~ v -<" /.t---

• Si\~'lPLING

.CONTRl\CTOR

I I I I
L ......

_._ - I!ICO~E'lF;:-':TS:
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TABLE H-III (Continued)

f •
REPORT Of ANALYSIS

Trace Elements
ppm - for solid samples

pg/ml • for liquid sam'ples

Mark (x) for specific analysis requested
Mark (xl in block to l~ft of Id~nt. No. ~~h~n

""'J'":'>""""pstina ~ll ~n,~lv$is on +-"""'~..:.. 1 ~...,~

e

.~.
,.

)

j:~
:j

"-,'I
.~.

.-r" ~
I ~ ;

.,~

;

'.1
j'j

<40< J:. 1
~

~
T-;.
;
~/4Zf!/-e....kC'<--,\;-c> ...,-..r-,).

Ii~er.l. No. Hg Be Cd As V Mn Ni Sb Cr Zn Cu Po Se B F LI Ag ~n Fe Sr Na K Ca Si i,ig' B (' M"!~;n\S I
Ilx :-it> I 0 1...1 W lJ I-J I-J I-J W' ..J W I-J W f-J T 1-..1 I-J W ..J -l U -l U i-J U U i-J
IX' ',r>" 0 ..J W W ~J P W W ..J W W W f-J W W W WOO P P P W W u w
X':; n U U ..J U U. U U W ..J U W f.J W f-J f-J I-J f-J ..J ..J U ..J W U U f-J W
y ~;, r ~ 0 W U U I-J U U W ..J U I-J ~.J ....1 f-J I-J W I--.J ..J ..J I.J lJ lJ U. lJ U U !
'( C) C~ lJ U LJ f...1 U lJ U W ..J W U U ..J U f-J ....1 I-J .=r .=r :J 0 0 U U [J U I {

U W U W W U U I-J I-J W W U U W W ~~ I-J 0 0 U 0 U U W U W I
W u W I~ W W I-J I-J I-J I-J I-J ~ f-] i~ I-J P U'U l.J U U' W U W ] I
PU ~ S-w I-J I-J W ..J I-J ~J I.J _I I-J I-J..J 1....1 U U U U:[J W U ~...1 W I

'- -p-U I-J U U U :::If-] _J .::r-W W U W W U W LJ 0 0 U 'U ~j J U ..J I
I l-J. U ~..J U U U W W W. ~.J U. U W W W W U 0 0 0 LJ U J U U l.J
Anal,sis ::.,t~cd: l-t;P\, 2-S$'lS, 3-0ES, 4-.1\1\, 5-1\SV, 6-XllP, ,mel 7- oth0r Co:-!\m'~nt~.'

Other Analysis· Use Table Bto fill analysis reque~ted (above e ;1ch col urnn) ','Jrk (xl br s~ecilic ;)nJ!ysis r~:;~e:;\d

Ictnt.ur:o. Ie:,:' I .- 1-1.£(;:; £f/<t./:.ujIPb ~t·4...... U(:;/.~ ;'4.t~ - -.-- l~!
;In} ~ <1~ U U W 3;{" I-J ' ~j .1'?...tr;; I-J W 0 _T ~
~ r:: ~.-2..LL() W U U 4 C 1....1 W 0/ U 0 0 1....1 ~J

,'3n PJ 105· W U U 4'1. W U W U 0 U U
'-0:1.1....0 (W U U U .,,?," U - I-J j..J W LJ I-J U

'" C '\ lL;I 17 < .U U 1-1.)4- W W W U l.J W -J
U W W U I-J I-J I-J U . U 'W I-J ;
U l...1 W U )I'-c; _ l-J4(t51t~ :"/~jl£.,. / '.I~lJf.-,.d~£;...L]~.~--ic;.·kJ..;# ~j'/~)..JA..i~.j •. U
1-1 U l.J U U ~J W. 0 (/ D t ~r I-J

I--+----<..:.s I-J U ~ \-l.;')!L( l;~U;.J-'V{.,'··;1 /~ft,j\MId:~<. /'Jl( ,tll,·;U.. n;:(L,cu,U.//!",,-,.J'z'd' (-/{,~/(?i-,(i.. ,;
.-1' U W I..J 1tt U~:I U?.J) U'I).'; 0 (?,'L- '-I~ C~, \- -.l . ....1

!\", ... ,,,<>~~.\\\,"lu.~ <£17 ".,',," \1.(, ~-:':'~/ SI.:·:

~''''+-'''nn /.1\ A :11'1 \ -2;; r-: 2'7 J.:../ • r,-. - I
. 'I 1 ,;0 '.. ~I d,' -f- ,:\ 'TI!!,') ) '/ I I,' ,/ ('? /. /,n ,- 'h/C~-/ZMt<,d!1:. ~/- ~P.f;;~J!;-,..v ~--t1:~"

..
4-

c.-" ..

:::r::
I

I-'
-...J

~~~.
...

n-DOC~c)

'1'0 o~ jc,;,



TABLE H-III (Continued)

REQUEST & REPORT

'" ~Test No. /...!-u)-{-/.';

Run No. /
£----'----

Lust Idcnt. r
No. Used 'll -bOO - 8 1/

7;( I 5" I /0 I (Must be filled out for eC'ch test run)

Sampling Date~ '1 F.ust Ident. on '7 I
No. Used 7~ -000 cJU n

f13 f!'1.-:;;I: d~~.,c.<.-INDUSTRY

COP.FANY

ADDRESS

SAHPLING
METHOD

aQ"'!) ,2~y\-(J lTJ/'--..
_ (Use 'T'-ai=-b"-:l=":'e-l\-n-)----

/l <;> .O( L) " ,
{.,I..,cry-_o/\,.<f":.rf,..... ,./-.·yt\.f J ~ i.,.,. 2-"",,-4 NJ-(·-1·j-r....A

f1}-;-,/.e.,\- 7?(H /0- ,,~... J
/ (

J2:t~i'C~' t (. {r l?;:rf!, { .5)
>

UNIT PROCESS/OPER~TION

l\IR POLLUTION CONTROL

FUEL USED

INLET 0 J;1{~('/. Nb.' .
rr-/ G.1\S VOLU\1E Sl\MPLE~

OUTLET~ (METER VOL. IN FT )

/36 ,..,f~(~ .....v..__

'J) C:-I'I/1(...r) ~ L.I _

9.2.2D

C'-,<7.. ~ -.-
"J'

C>

--( ., , ~ /- j,A-<'1 r \ :?' -l,·~",.<-: .. f , u·,-y,..
y •

,). ,> .- .
,

,,0.-<,1 .~
,.

~ ,

"'. J (:. !.e.> '-J • ..,~

],: ~f ,~ f ~'.- j/L'~,
.\ I f '-)/u: " I /'/.;r.- n,- , "

l\nalysis Reauested - Gcn~ral Co~~ents

(aoprox. concentrations-possible interferenc~s

etc.) (IndiC<:lte soecific analysis on backsic n )

I~---=j
",--I

~.yt~<:lmole Vol.

(So] id) I(LiqU.id)
"'('1 " ml

'_. (. "~'I f f: r)
II, _'~f_'./.,,,,,,,.'~.y\j~..

Description of
Sample or Sample

Fraction

I J ; ...._ --rc--
" ..:.... . n ... I) ''''!- /.1/''''-' ,',,",- /1" .'·1\

>.A(/~} .•

~\ 1.)' (/ _!. ,,( ,: ~ \
7{'lC-h./' , 't'lli r, ~;"l '~i ..,1 ,,;-'.)1\ /'>~~'.", .:/,-,)

I-'! ,'II /',,' -"
~'71 ' /'..1/ ,I)~."./ ().."=' ( ......1'./ .I / ,'1,-:: )..,

(J •. 'i / J /7. I /.
{ tiE //c '. . (f\.-( r' (" I r" ~_1_ C;.": r.;?~/1_c,,~7'~~;'Y"J1

........ ­.. :..,

'i,JI

7" -". ,'......, "-.' -;.

'I!~ _"..>..... -"'."-L" --' ". I

-;< - r 0 b

• r-7 _" _ ~l -j 0

.1·~/~.r,:.=

::t: Ident.No.
I

I-'
(Xl

CO:·!I·1EKT S:

,SAt·1PLING
.CON'l'Rl\CTOR

1'1 'r .J- ,I,) II ( I) /i r;: () /7 REQUEST
It 1Lt--r\. 11.'t~~'/t /f:.c_.!.~,1·\C'" P~OJECT OFFICER "".6! ,. -, J.<,' "1 REVIEWED BY

(if apolicilble) iJe.t ,4.u.t,.\71J.JJ ~-r1r4-.:~~- DATE II/r,LYSIS .REQUESTE:D tJ<.A..PZ; /4) I<7ZL-



TABLE H-III (Continued)

MC3rK (x) for specific analysis requested
M~rk (X) in block to left of Ident. ~o. ~~en

REPORT OF ANALYSIS
Trace Elements

ppm· for solid samples
pg/ml • for liquid sampt"es

r~gue~tin<I211 i1n"llV,sis on +-"",,," i",,~

;== --
il·~J:Ys:·s

I~d. No. Hg Be Cd As V rln Ni Sb Cr Zn Cu Pb Se B F LI Ag Sn Fe Sr NJ K Ca Si :,~g" B?
I~':i ~I

ib{i.5L2 :-J W ..J I-J ~ ~ ~ W· ~ W -l W W W W _J W ~ -l W f-J W W W W ~

)( .;; r.,~ -l -l W W _J W ~ W ..J W ..J W W W -l W ..J ..J .J W .J W W W w
Iy ."\(9 W ~ W W -l .W ~ W ..J W -l W W W -l -l W W .J -l W .J W .-.J ~ ~

X ~/(J W ..J W W .J W -l W U W ..J W W p- .J .J W W W .J W U 1·-.1 . J .J ..J

!y <; 1/ ~ ..J W W ..J ~ ~ W W W ..J W W W ~ ..J W W W .J W .J .J .J .J .J ,

~ .~ ~ ~ ..J ~ ..J W W W -l ~ W W .J W ~ W W ,.J .J .J _J .J _J .J
..J W -l -l ..J ....J ....J W W -I .J ....J _I ....J U W ..J .J' I.J W ....J U· .J .J W W I
..J W U U ..J ....J ....J W W -l ...J ,-.J -l ....J W W -.J ....J W --! ,-.J :.W U f-J LJ W
J W ..J ..J ..J ..J ..J W I-.J LJ cJ ..J ..J ..J ..J W ..J ..J W ..J ..J U ..J ~. W ~.J I

I
..J W ....J ..J ..J ..J .-.J ~I W· ..J ...J ..J ..J ..J U W U ..J 'OJ -.J L.J W ..J _I W 1.J

Anal:;sisr:'::hod: l_t: r,1\, ~'-SS··lS, 3-0£.3, 4-/11\, 5-l\5V, 6-X1U', i'1nd 7- other Cor~lll('n.ts.:

Clher Analysis ·Use Table B to fill analysis requested (nbovp ench column) r,~Jrk (I.) fer s_ccilic an~lysis r"~~c;:c: I
'-..-- .. _-_. . .. - -. '\
Icellt. r:o. Le. ;"::.d

_ .i..CL. f.l:1 '')~ ..J W W -l W W ....J W :....J W !
~mo- J ] W -l W W -.J W I.J W.1.d. ....:;>-'
[LJ QJ;"'?b ~ W W. .J W W -.J W W W_ 'j e'i

1""1[' I~ \2.0 .J ~J W .J . U U ....J W W .J

. 'i. II lLJ '30 .J W I....J ....J W W ..:J W W 'OJ

W .J W W ....J W W ..J. W W ..J

W .-.1 W W ....J W W -.J W IU U

1-1 ....J W W U W W ..J W W ..J

..J I.J W .J I....J W ....J W W .J

I ..J W .J I.J ..J .-.1 -l W .J .J U

~.,.",,, .. +- J\.1i V ~t,~
~.'","hnn

A C:A

,
;

i

l·
I
I

::t:
I

......
\D

~

Z-bQ6 'ill

'2;.t>o~-807

COlf,mcnts :.



TABLE H-III (Continued)

REQUES'~' ~. REPORT

(Must be filled out for each test run).
'72 IS ,/(- I

Sampling Date~ l}~rst rdent. I
No. Used 7? -000 ' .JI~

L.<lst Ident. r
No. Used '/2-00b 3/2

T 7"') 11' ~ 'est No. "'.- ,J_II.' •....

Run No. _--'1'-- _

" r ~"1 ........_ .•

(f -""",' ~ . .. ~, A:'-f~_~.' __ _ _ ~

OUTLETg/ GAS VOLU~m SM1PLE~ . 77, .2'8
" ,(NETER VOL. IN FT )

JO/tA ,r?/u r fi7/\.-,
Wse Table A)

ASA 1<Co
). /f ".'

. ,, I~'--:7 'f
v I ,

.).... .' ':' --

/r>. / /
... /4, r t ,.* i __ 4!"C.t... }.........

UNIT PROCESS/OPERATION

AIR POLLUTION CONTROL

C. '/" r,'. ' I FUEL USED
,,: ",I:: ?,-~'~.~/'__ . .' /- i_".; ~ ,. • ( .... j_. l' I f

7 "INI,ET 0 /}L" r:': ;Vr~ '3
6J,1., -:&>,. f ~ (, (?/; (Jet ~)

SMIPLING
METHOD

ADDRESS

INDUSTRY

COMPANY

...... 1 /. (~ ,,~~, .-: (- " , D
-t/1.,..,)'"'I.~.-{· It/."·/ rJ"-~I':'r)'\_r ,1/::: .. l. \'c~/'~',~··/..

Description of
Sample or Sample

Fraction

{ , ". -
f-' r .' /\.....: I C'?:(,'<

\ I ~.

-..i ••
..¥ ," ,/ :/,-- . :,~';'. ~ " , 11-. '

l\nCllysis Rccruc'sted - General Com;nents
(aoprox. concentrations-possible interfe~enc~s

etc.) (IncUc<J.te soecific anillysis on bacl:sice)

Ht~C1mple Vol.

(Solid) I(Liquid)
",,-y " ",1

.­
I' ,",1 -.. ' i .....t~ ,.. ', 1"" r

~! 1 r; .... ,I,/I,ry;.'~

~. ; " I ,

I,' ,: .' • .- T---..f 'I'T-~C~- -j' ',:--/')'
.' 'J j r1 -. of "~I :,;" n' j.".A i' I ;_-.... ..,../.,( J ./ ../. >., "'./t..

n:',' / J 1_ 7
O//,/t":-l.- ! ~ ~ l," ~: ~ •

Or y',,,, ,~r,
II ,,1
/" '; ~ tV

f.t~'"'--'

)·2-cr.o '813

Ident. No.

zz.. [!(l 0 -;JJ!.J

7Z -coo ;\ IS

' ..J :l1l.D'.:> }'Il

" 7 t-/., I' ('" ) ", ._' '---. /:- - ,~ I

::I:
I

N
o

I -

~/ '/; -Ii):'
,',.

\
"

1,1 :' I I I I I -------

CO~'l:,m~TS:

Sl\r,1PLING ,,'" ( .J,I) IJ
,CONTRflCTOR In, <"\ I(/i: ',I /'t...1" "" "',1. rtL,

(if apPlicable)

/7/} t (" /) iJ

"
PROJECT opnCER LY)(0 Co" (C..C,),./ ', .. /)~ ' krv> '!..- :.',' ',I'; (,I (p 1 Y? z- DATE Nl\LYSIS

REQUEST

REVI E'llED BY

REQUESTED )~-(.~ 'J /// I? / ;;t? v' ,-



t J )

TABLE H-III (Continued)

Mark (x) for specific analysis requested
Milrk (x) i.n block to left of Ident. No. v-hen

REPORT OF ANALYSIS
Trace Elements

ppm - for solid samples.
pg/ml • for liquid s;Jmples

r~au0stin~11 ilnillysis on ~~i1~ ; .. "
I~enl. No. I Hg Be Cd As V Mn Ni S~ Cr Zn Cu Pb Se B F Li Ag ~n Fe Sr Na K Oa Si :tg· E? A~3:]'St'S

I~::;:I

W .J .J W W ,.J W .J W i-J .W ..J .J--f

..J ~J --I f-J f.J I-.J ..J W ,.J ..J i-J WX J/~ -.J

)( ; / !J W W .J .J r-J .J W .J W .J W .J ~ .J .J [-l .J ..J .J W ...J W W .J W W
Ix 1;)' W W .J .J W W W .J W W W .J ..J .J W _J W ..J ..J W W W ~J 1-.1 W W
y "1 II .J W ...J ,.J W .J P .J W .J W .J ..J .J W ..J W ..J ..J -.1 .J W W W W u

. X ',) -; .J W -.1 W W ...J W ..J W ~..J W ...J ~J ...J l.J ..J W ..J ..J ..J .J I..J . l.J =r-W ..J

f-J W _J ~J . W W W ..J W .J W W :J W W ..J f-J =r- ..J ..J. W W W W W
~j II.J W ..J U W ..J W ..J W ,.J ~J ,.J U W ~J ..J W ..J ..J ..J W W· W w =r-

.J I...J ~J l:::r0- ~J l.J ..J W l.J W u l.J W W .J I..J ...J =r-q W :W W ~.J ..J ..J
- .,--p-W ..J ~J W U ~J ...J 1...1 l.J W I..J ...J U ...J ..J W U 1-1 W W ..J W U ..J >--1 I

f-J w ..J ..J W ,.-J W ..J W W l.J W W W I..J .J' W W W I..J W ..J W· ~J ..J ,.J

Ana:}sis:::~hnd: 1-1:r.:'\, 2-SS'.jS, 3-0ES, 4-1\.1\, 5-l\SV, 6-XRP, ,lnn 7- oth';r Com,nl'nts.: . I
Other Analysi~ - Use Table [llo fill analysis requested (<'lbov~ e<lch column) r,;ark (x)lcr specific a~J:ysis re,~~s:e~
~----,

L ~ .. 1.'"' r '. = =
Ident. I:a. . . e' .'fJ :

~/.J. ~ I,.,~ U .J f-J ..J W W u W I..J W
...~ ):/ l~ <:~ if ,--J W W ,--J W W 'W W I..J ,--JI. ,'),

'J I r::: ~ ;z,U ..J ..J W ..J W W W W W ..J I
9, / (, I~ 1'2.( c.J u W -! - W W u W W ..J !
7/7 ~".J l.r< ,--J ...J W ..J W W ~ W. W ..J I

W ,--J ...J W ..J W W U· W W ..J
W ..J U J ,--J W W ·W W I..J ..J
.J ..J W· ~J ..J I..J W W W W ..J
..J ..J ,..J I..J ...J 1--1 W W W W ..J
U ...J U I...J ..J W W W I..J ~J U I

11,., ... 1 "or ~ -f \ \\.!"., : C.r>

'·~"i-hl"ln fiA

:J::
I

N
I-'

,,
•

I
I
I
I

72-06'D )/3

7Z-lJOO 'So

Comments:
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TABLE H-III (Continued)

REQUEST & REPORT

(Must be filled out for evSh test run)

Sampling Date ?~.I r[.~il~ I Ifkrst Ident. I
~o. Used '72~()DO '(;/1

LilSC Iocnt. [
No. Used '7.: . CC U (J :-..:!,

Test ~o.

Run No.

)._~_.)' - /</

;(

;-',1
-.-

,.. ('s.3-/.U'vlt

It Ln, OJ

I

~, ,{,- I' ')(;-1, 1 (, lI. <--! ,.'.-' ...., :'.

7. ' ,.' ,-/
(' , '

11 .' , j. _., •
r'···./~·,(.·_~,

PNIT PROCESS!OPERJI.TION

AIR POLI,UTION CON'l'ROL

OUTLE rt-/ GAS VOLmm Si,~1PLE~
. T~ (METER VOL. IN FT )

£lU,~)7/Yr_n l/.. ,.<
(Use T"f:abC"lf-:e:-;;'II'f")---

A.sAt:!CD
)jiJC7!(:, . ?lJ .( '.. I" ' / f' ,~ FUEL USSD

7 ' -.,' • 0 '
~, ".. (l INLET' I "£,/'-jt~"J"~1 (1/.JjJ:~,JS) /",<"0(/ )V

t .!
SANPLING
METHOD

INDUSTRY

ADDRESS

COMPANY

;'j'. ."": ~/.-{. -r;, "', C':(

Analysis RCGue'sted - General Corc:nents
(aoprox. concentr~tions-possibleinterfer~nces

etc.) (Inc1ici:lte sOe'!cific Analysis on backsi(le)

\·/t~i:lmole Vol.

(S~~id) I~Liq~~(J)

r 0.Ae .c,'

'-3- ~ .- . . .. ~ ~ ,I

'It. T . ... r, •

I ~ J -! 'j /' x .~ .I
0'

f I

Description of
Sample or Sample

Fraction

J-. " :' . , ( )" , I1- rv':7\./l I' "" ,', . '--<: I ,,~'!; )', I,ll 1 ':'. ,..' j';,,, /,
'I" • ..... , 1 fI / ~ ,I ' '-':'. (' I" ) I:» I

-, .,r0') r~~· / .."''''''-;'·::-C. "',.1. .• t ../_~. f,' .'. ',,' ~ •. ,.. '

, Ident.No.

, {-I':"'.~-t: CO f n
"

". ( '. ,.:" .' , .. / ~( . ,\'. ~
i ~ f '. .".., ~.) ·c. , J __.. • /'. ' ~ I~ ;tJI: ~J', -..... I r". t _. f /'1 } 1 j (F; J/

< .;' " 1.1 , /" I :_'" ~~, ,,, ... ,..I"J""'('~ .' ... r.......: ~- ~·-t.' ,/I ...."\.·,.~I\ ',f(~'"

! ,~. -"- '7 "I .,. r' ·f,,· 'f"
~ I..: - (, ~ '. ?" '1 ,- 1 1 ,< ',I 0--(" F • _ " , .. , . • l. .~,

/

::t1
I

l'-.)
l'-.)

'. J.11 11 [ ,)' ;; REQUEST
OFFICER (, -:' /c, , )...,('(1(, REVIE,,7ED BY

t /LL//-'< DAT~NJ\LYSI5 REQUESTED c)L,t: 1'1, I'~' ). L
Y4/ ~ 7 I

PROJECT

)'c.~ /J(.J,.~~t(~J(if applicable)

In",,';:ll-U-:{ I~ !',~" , ~
Sl'.m"LING

,CONTRl\CTOR

Cor·j;'lENTs:
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TABLE H-III (Continued)

Mark (x) for specific analysis requested
~ll1rk (x) in block to left of Id~nt .. ~o. \o~hen

REPORT OF ANALYSIS
Trace Elements

ppm· for 50 Iid 5<Jmp les
pg/ml • for liquid samples

r~g~estin~~\ ~n~lysis on + ~+- ;.,,,

l~enl. ~o. Hg Be Cd As V Mn Ni Sb Cr Zn Cu Pb Se B F Li Ag ~n Fe Sr Na K Ca Si ;"g' 81'
/<r.a:ys:·s

tr: ~: ~!

IXI~J7 U ~ ..J ..J ..J W ..J W ..J ~ ..J W ~-.J I.J ~--l :..J W W ..J ..J U ..J ..J ..J ..J ..J

Ix '\" 0 ..J ..J ..J ...J _J ~ ...J U U ~ ..J U U U U U U U U ...J U ...J ...J -l -l ..J

Iy ;11, ...J ..J U ..J ..J ..J ..J U U ..J ...J ..J U .J ...J ...J ...J U W -l ...J ..J -l ...J U ,..J ,

1)- <72'( ...J U W -l -l ...J ...J U U ..J U -l U ...J ..J I..J ...J W W U _J ..J ..J -l ...J ..J

iy ""'3 ..J U ...J ...J ...J ..J ..J U U U ..J U U U U U U. U ~.J ~.J U ...J -l .---.J ...J U ,
"h

U f-J U U W U U U W U U ...J U ~ U U ...J U =rW -l ...J U W ...J ~
...J f-J ...J. U U U U W W U :...J U ..J U U r..J ::.J U· W W U :...J' U P LJ f-J I
...J U ...J I.J U U ...J U J =r-W ,.J .=:J'-l U U U ...J -l =r ...J :,W ...J ~.J U
.. J U U ...J. U U ~J U .r ...J U ..J U ...J ~ ...J U U U ...J ..J U U _J U W
W U U ...J W ..J f.J ..J W ...J W U ..J U W ..J W U ...J W U U U U I..J .J I

Analysis r,~~:hcd: I-tn. 1\, ?-5S'~lS, J-OES, '4-./11\, 5-1\5'1, 6-XTtF, [Ina 7- othp'r Cornrn,'n ts.: I
I

(;:~er Analysis· Use Table Ello fill analysis requesled (ilbovp. eClch column) fl:J:k (x) for sp~cilic an:~i'sis rc~:..:~,)~'~~
I=~cc.==' -- -. .-.-. . ,-

le·;,1!. flo. ! eaA-
1/9 2J C/"7 [- ...J U U ...J U U ..J W U U

;520 ~ 1.):;..,- ...J f-.J U ...J U U ..J U U U
'1!. I 29 ,/ ...J W ~j ...J W W U U W W2 J

l.l2 Xl /' U . ..J U ...J W U ...J U U ...J/. ~)

. ~23 X] :'l2-) ] U IU ...J U U U 1.-1 U J

...J ..J OJ U ..J U U ..J W U ..J
_J ,.J J U ...J U W U U IU -l I
OJ u W -l ,.J W ~ ..J U I..J ...J I

...J ...J I.J ..J ] -=.J U U ~.J U ...J

I ...J ..J J -l U ] J U ..J ..J U

11,., ... ,,, ..+ r' !1'.. " .~. {A I
~~"''':'hoc1 AA

::.t:
I

tv
W

Comrnentn:. . _
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TABLE H-III (Continued)

REQUEST & REPORT

(Must be fillea out for ei1ch test run).

~Llt:)~~ ISampling Date r. '10. ay IF1rst Xdent. , I
No. Used 7: . /) 'D"() '3 ') 5'

Ci1S" ldent. r
No. Used 72-0D.) 829

Test No.

Run No.

~/ _" ;' 'i. I

..2-.

(J , 1 /' ., !
~~., J" ,.... --!~, _.. _./ /1 t :: ...., ,.. I ~ /". ~ ...

!..'1 I ,9 J'-~: .<._.,,{J ~" . # , 1"'... ~ .. I.: '-, ~_

(Use Tilble A)

:~ 511 ,/, C ()
.r V

15 C.L,J'C~L,---

,':' ;I~ •• ( LU/l/""':'!~"" .. -- ~-

0/. A/-' .. (.....''/1 I11 ;C~( It, 1'•.

UNIT PROCESs/oPERA~ION

AIR POLLUTION CONTROL

FUEL USED

INLeT 0 .}..."", n~ ·V~ '. 2----.
o ~ ./GJ\S VOLUr·1E SM1PLE~ . /' 2 ,{) (

UTLET EJ . (m:TER VOL. IN FT )

( " .I? J; c- )I )io,() " ./ ,----,:) !... ( ..f
, f ~ 1 ' r. ~ "', ..."

ADDRESS

SAl-:PLING
~lETIIOD

INDUSTRY

cor/.pANY

--------- --.I I II I

Ident. No.

7 ... :\ ':\
to.,) ',", "'-

+:- "'.: •f.2 -CD 0 .., - ,
\... • . ~ L
. .,~ e, l U ": .. '

f' t.. ./._

"

27': .,",., I •

I,

Analysis Rec:ue'st;d - General CC::'\r:\ents
(aoorox. concentrations-possible interfcrcnc~s

etc.) (Inclicate soecific nni'11ysis Qn bC'c'ksic:c)

..J- rc......~·l,.
" ' II

I I II II / ,
I I II 1/ "-., I,

,'it~<lmple Vo l.

(Solia) I(Liquid)
!"CT " 1"11

Description of
Sample or Sample

Fraction

tl

I--l J/,,<1. t. I " ~-f' 1l,(Jh ,f ,~ " r;t..< J' '~ ,.J o",.f)
t' !' i ' .) .. ' !

# "'..' ; .''''\ ., , l t\ __.' "'. i_ '.. /,

r: :' ..1 'tJ JiT 1. ! I Ii' (, r!Y ,It...::!' ("L.<" r :C.OJ\ ,/ . ,( ','1 :~ , I II

,., / ,> • " ._.-' / .'" I
C " ."'", ~". - 4'/\ ,.' I', ;1.1 ;......... • /:: # \ t----
'. !} 21 -- i IC/,;.'". .{". rT! /.., -f p'";r ,'. f..,_ ,I (J';-, '~~

' ••'1 _ !,r{~ ~~' ")

I ': '1 - t;, D .S: ~~

f'77_r~c ,),";"7

~

')

t~.
,,>~
.,". ,

cm·l:·~NTS:

. ' I
S1\!-\PLTNG C':, I r: A . r' I) f (:';' I) () REQUEST !
CONTRl\CTOR mu",/~U'? .l.~)r(.' •./( . ~ P.R~:lECT OFFle,ER I /"CU <..... ,rd:':g ,REVIE"'~D BY )

(1£ apohcable) f,c;--&J~ ¥/.;/Z~_ DATE }\,l\LYSISREQUESTED lAf"1 /'7; /91L
I



) } .~ ) , \ ) •)1

Mark (x) for specific analysis requested
Mark (X) in block to left of Ident. ~o. ~~en

TABLE H-III (Continued)

REPORT OF ANALYSIS
Trace EI ements

ppm - for solid samples
P&/ml - for liquid samples- r0Clu0stincr roll <lnCllysis on t'"I"" ';"1:)

!~~nl. No. Hg Be Cd As Y Mn Ni Sb Cr Zn Cu Pb

;~
F li Ag So Fe Sr Na K Ca Si :,~g' B<'

M.~~;!5~·S

!;, i ~; :':

IX ~.~ '\ U W W W u W --.J W U W u W W _J W U --.J ..J U W W W ~ u
X }.~ (, U U U U :-.J U U ~ i-J U U U U U -.J U U -.J W ~ --.J U U ~-l I

X ~:7 U U. U U u U u W U U U U ~j W -.J U -.J U U -.J U f--1 u --.J ...J U

'f I "-;' ': ,::' -.J U U U u U U U U U U ~.J ~j U ...J U ..J U U U U U u U U U

X 11.:; U U U u U -.J --.J --.J U U U u U U --.J U ,-1 U LJ U W u U .-..1 U U ,
~

U U U -.J. U -.J U -.J U W U ...J U -.J -.J U
-
..J U y-U u U ,J ..J U I..J i

U u U U U U U U U ~.-1 U U U U _J U U U· ~J U -.J U· u ::J"U U
,

u u U J U -.J U ...J ~I U y- -..1 U -.J U U IU U U ~ U :.U U ~ U U
_J U U _J W -.J U -.J IU u U u U U -.J ~J U -.J I..J --.J -.J U W U U ~.J I

I
U U l..J -.J i..J _J ,..J U U ..J U '-J ~J I-.J U W. U -.J U U U U ~.J , f-J U 1-1 I

AnaIJsisr:,:t~d: l-t,r,'\, 2-SS··lS, 3-0ES, 4-.1\.1\, 5-l\SV, 6-;m.F, Clnc] 7- othp'r CO;."1!:t(~ntr:.:
I
I

!
Other Analysis· Usc Table Bto fill analysis rCGucslcd (n1Jov~ ench column) j'a'k r~) '0' socci'ic '·"ys's re'···',',

~~--_.~ " .. - . - . .
.: '~ i,'" , 1(,;....., .... __ ~._ ~

Iden!. r:o. "i/"?"r § I

. l .. r ...

J'1~ ~ 'i/O --.J ,--.J U ...J U U U U !U
~ .JilL. 2:J 5'2 f-q--" U u U u U .~ u U

~
--_.:.-

U U I.J U U U -.J ..J U U7i::. 7 '2(.)
I

-;jZJ' I~ iJ< u U U U' 0, U U u u u u
j 1'1 ~ 20 U U IU U U ~J .:J U ~ .J

U U U U ,J U U U· W U ·U
U u U f-J U U U ..J W I--.J U 1

U U U ~J U U W u U U U
U U u IU U IU u U U U U

I U U U IU -.J U U u IU U W

1I"~,,,.,+
~' 'iitl..o.Lut

"p""nc AA

::I::
I

N
\J1

72 -D"" 'fJlS

Comments: J/ I' 1 ,1/'1 r·J ~ tJ· t/ / I ';-'1 ;J "' / / /, T" -1/' . f+:"/ f -. ,,,' ;;1, , .•/ '1'·/ .,' II .' I
., .; Ii"'. ," I, ~/. (:.~_ .Il ._,' .',JlI"(~' .') /1"(.' ~ ...,._~:_ /"'/."L·..i;_~,'.:...L.' /. '"".) ,-I ;; /"-'., j , ".,' ~~I!!t~ t .. ' /. ~, ,I, (~ '1 'Ll.·' (~tO?.. -: 1,..,,,·.,1..;<...,"

I ., 'i I 77 i -: p , '/ _ • ., .. ) ,~ , .....'\ • J
...L do I:.t.,l,;u,~j~. .l/:t~ 10 -{.<'(/.LC'7f.2J,Gz_ c,f../Y'...c.e' )j:X£.. c/ tAe..Cli..:<-. fLUu.JJ&,'-'tlJ-J Ju.tc.(' S<j,t/,f,',.,.f c?4JC<.·rwc0 / L'".:....--.
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TABLE H-III (Continued)

REQUEST & REPORT

(Must be filled out for edch test run)
'lL. I S I It:. I

Sampling Date~ Ir~rst Ident. I
No. Used 72 - DOl) :r::.;

Last rdent. r
No. Uscd 7:: -tJ 00 ?? 3 S

Test No.

Run r\o.

?_.,. ;: "_/'1

~

$~~ ~._--~
7f' _ J

t '(, ~/'\ ..tu.--:LJ""",- _
c/, . (

7' 'f'-' J 1
1.~ • 't,,"'" '--/<"'1..~

INDUSTRY

. Cor-:FANY

ADDRESS

Sl\.NPLING
METHOD

c0t:,) /""~+':(I.r;- UNIT PROCESS!OPSRl\TION
(Use Ti'lb e A)

A .s It 8 C0 AIR POLLUTION CONTROT"

. " FUEL USED
!:?./In·e'\r t ?i]j~~,""~I-'\-L • ET 0 y4-) .... '6.3

7 ) INL .,{Jj t~ c./'" IV.

fC0 j;~-{.0(1 if (?ll ..-:fi~; S ;AS VOT~U~'S Sr,MPLE~ {i 7, ,/ '2
:;> OUTLET~ (~lETER VOL. IN FT )

.,,~ .

::z::
I

N
0'\

.....
" .\

I
,

Ident.No. Description of H Samolc V 1 Analysis Reauestcd - General Co~~ents

Sample qr Sample t. 0 . (aoprox. concentriltions-possible intcrfcrS';lccs
Fraction , (Solid) (Liquid)

etc.) (Indicate soecific ani'llysis on b2c~sice)
"'n . r::,1.- -

. 72.- 000 '8":,} J..... ~,,':{ LJ/ (11 ,if'" J p·'A ( ..-:",;J~) cLc-ef ~f I/L~"""
t.. (./: - ..., ·2

):I' [~ ''-'~r'r_ "1:; ( ,', :~.•.I: ) 11 'I II7/-tJOD s_... :;.' _J ('t--' .i: ItC t·... it) /

·172.DCtl ;?,-r" (-fi,,,' //.t,;' i·
'. . I I,

- )i ( t't" " ('1..... , .•'-' :T" ~1 .- t:(..~ I, II I. II

72·0~u l::,4 r./J ,.,-<',"1 JJ ~ () ''',,,,- ~,.~ ~/ '\ I, , I I,

i72-0C~ ,):-=5 t? Vj~ fl '(:a f' .U..t't./) ,.( If ,,
" ",.~ ('I.,;" J t: Ii' .... ; ..O,?U

I

-
:

•

CO~1:·1E~T s: .
t

I
Sl\.~1PLING '

'CO~TRI\CTOR ?n.L~-1) Rr/l(l,n~
(if apPlicable)

... /J /J " ,() '(,1 REQUEST
PROJECT OFFICER O·~-"A·~ t:, (t-<.. '('~I REVIEWED BY

)Jdt ;.u,Bp'-~tti V1V;L DATE i\{l'ILYSIS REQUESTrm ~!? /'1/ /72:'..



)
) l

Mark (x) for specific analysis requested
M<'1rk (xl in block to left of Ident. No ....:hen

TABLE H-III (Continued)

REPORT OF ANALYSIS
Trace Elements

ppm' for solid samples
)1g/ml • for liquid samples

r;"~'~,I-.t' ...t' ...t ...I" 1../ ..JM':-J" ..J" I-J
C
' ..J" i-JC' ...:" }:~..J' I-jU ..J" }":;"J4:1;' "~~' '~~: ~~i~" ~o "i~:2;'

y "'- -,.,..J f..J f..J ..J ~J ..J ..J ..J W ..J ..J ..J ::J-rr-..J f..J ..J W W ..J -.J I..J ..J -.J -.J ~
IX) ?3 -~..J :..J W ..J ..J. ..J :..J ..J W ..J ..J ..J ..J-p-..J W -.J W -.J f..J -.J -.J -.J ..J f-J f-J
~;?Ci-.J U W ~ ..J ..J U U W ..J U U ~-P--.J ~ U W -.J U U u U U W U

:1).1 '; -:- ...., -.J f..J ~J ..J U -.J W .--1 W -.J U -.J _J ,.-1 W W W W ..-1 W -.J y'W U U W
U U U U U -.J U -.J U U ~I U U ~ U u U -.J _J U -.J U U U U ~~ I
U U -.J ~ W ..J W ..J U ..J W ..J ~ U U -.J W U ·u -.J ..J W· W ~ ..J ~ i
u I~ .J :~ U u U u W u W .~ .~ ..J U -.J IU U -.J ..J W:U U W ..J U

~--~~~+p-~' _J U ~w _J I~ ~w U ..J U _J U W I~ U 0 W 'w I~ ~~. U .~

U·W _J _J W ,~ f~ _I W U uu U u u u W W U ~.-1. W W l~ W U ..-1 I
AnJl,sisl,',e:hcd: l-t\r)\, 2-SS"lS,3-0E~;, 4-1'111, 5-l\SV, 6-:CRf', <lnrl 7- othr;r Cc~~m('nt~.: I

~er Anal,sis . Use Table n to ~ill Jl1al,sis requested.(i1bOV0 e nch column) . . i,~arK (xl for spec:::c analysis re,::es:c~ I
Ide"!. r:0. L ,?,., )}

~ 3) ~""'-''''';:'·!'<':'''10~+..J'--~-+W-r---+W-'-----+..J--,------jW--'. ---+-W,---+-Wr---+-W..---+IU.,-----I..J-,--------1

5' ~.2 IAJ ;:<(' U U W U W W U W W U
r)"n,[}J ;.::-..J U W· U W U W W W U
i~41~ r.~ U ..J W U - W W W w u ~ I
~ 7,-<)' f2:J .~ -( U u IU .-J W W LJ W. . U ,.-1

W ~ f.-1 W ..J W l.-1 W. W W u
U U W .W u U WU W IU U

r+__,IU ..J U W U W U U W IU U I
W ~ 'u IU U ~ W W W W U I
IU .--1 W I..J ..J U ~.-1 U I..J U U !

11 n"" , at- hIi'" f n , I I
,·"thaa . A- ~

:I:
I

N
-.,J

7 t-.obO·n:

72.·c bo 13/

Comffient~:
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TABLE H-III (Continued)
REQUl·;:iT & REPORT

(Must be filled out for cuch test run)
7LIS 1/71

Sampling Date~ jf1rst ldent. ]
No. Used 7')...- DOl) 23 7

i,<J~c. Iucnt7 r
No. Used C~ ~DCDSo'il .

Test No.'l'1-!1/:· /,/

Run No. '3--"=------

'</,It,

....' ;;-!-
<;1d -j" , -' r -l~.r v . _C/. _ ''''-

;;; /0.-;d- tl/lFR. <> -<" .L_J.l. )/

.. A ,,, ..,...,,{..... (~ 1..-'"

.UNIT PROCESS/OPER~rION

AIR POLLUTION CO~TROL

~
AS VOLmm SM1PLED

QUTLET . 3
(METER VOr.. IN FT )

d~." /(1 ,r;~J;_'r,~~ (1.f__ ~._
(Use Table 'A'<'T)----

LA._51! Rc D

,'P1/"')''''~''- zr:' (~. .,..1 A • FUEL USED. 11......._ . - I· -,_

.(' ./' ..' / j ( ," • INr.ET 0 J.../ ) ,I I1.1 ' . i ~" • .' ?!~.i/, ~ ::::) /.J.z c, r ,. J1
{I (

SM;PLING
M.ETHOD

ADDRESS

INDUSTRY

Cor·IPANY

:::r::
I

tv
ex:>

Ident. No. Description of
Sample or Samole

Fraction

\"t~a:nol,le Vol.
(S~lid), (Liquid)

MI"T ' 1"11

Analysis R~Gue~tcd - General C~~~cnts

(ao?rox. concentrntions-possible interfer0n~~5

etc.) (Indicate specific annlysis on b~cksi~2)

I I ;k~) , ~"") . 7.'l/.

I II I, I'

-+ If , I II

I Ii II I,
-

I , I I' It

/I [
II I iii' ·--------i
I

, '/') _ceo ~'37 ,~/'..r-;.-;{ /,/:,' ',,-- .-;:. y" p,:, .'! l~')'1r-/' \
Q,e '. '. "

I. 71 - ()C~ .1 ~.<:: /:~:I/, .. : ) -,' '~"" / ' ;T·~: " --r-:=--'--

• ; --7""'1 r, ~1r' !'. -J: ..,-, J j' " .;.p... ,
/~. _r D[\ "" .,,, - f ~ ,l ,· •.r "'h.A .... ) .•~.",' ,l, / •

.., ~l ~r; ,')., ./, )17 -ODD ,j'~ rY.-1')o.{'" I,. LJ.....,.. I.,.IM~~',

/'2 - [) c'b -;.: Ii; /S:.1.:- k ./ -'; (/ r? e:,' <r: I'-C J...L."::I": j~

CO:1:·1ENT S:

__I

I I I I 1--2......----,----==1
----------------f

. JJ~:U

Sl',:.tPLING " ' I! I' ,() !.
.CONTRACTOR m··-fJu~)7 (,A.c.~!'"", /~<

(if applicable)

,
; / ", I (' r) < REQUEST

/1,'.( _ (-
PROJEC'r OI'FICER . J /1/ ,/ C ~ • ',-"...<'/ REVIE'iJED BY

, .' "-,' .. ('! '1"L/'~'''' DATE 'l\LYSISREQUESTED (),J.,),; 117Z
~l) .. ,., I /_ '. ... .Y . . , • T .I

• .,' -"..~.!, .. t,. ~_,_.!'.~__ '::._,..



) } }

Mark (x) for sgecific analysis requested i
~:<lrk (X) in block. to left of Io~nt. ~o .....:h~;l

TABLE H-III (Continued)

REPORT OF ANALYSIS
Tr<lce Elements

ppm - for solid san'ples
pg/ml - for liquid samples reguestina ~ll ~n~lvsis on ~~c~~ .......

-.
A~~~)'st's

!~ed. No. Hg Ee Cd As V Mn NI Sb Cr Zn Cu Pb Se B F Li Ag Sn Fe Sr Na K Ca Si :,'.g' B? h;:.'1

~
;"37 -l. -l W W W W W r-l -l W W W -l =:J W ~J -l .-1 W W -l ~ .-1 -l U --l

5"',1 W -l W W f-J ~ W ..J ..J W W W --l ~ W W ,..J -l -J W -J f-J ...J ...J ~ ~ I
'x 5 1, i .W W W W W W W ,.J -J W W W -J W W -.J W -.J -J W ...J W ~ ,..J W W I I
y 'S !-;() W f-J W W W W' W ,.J -J W ~.J W ...J W W ...J' W -.J ...J W r-l W b-fJ W f..J
Y. '% L;/ W ,..J .J W W W W W ..J 1.-1 W =r-;.]-:=rw ..J f..J ..-1 ,..J .--3 ~ I-J W ~l ~-1

,

W ..J W W W 1.-1 W W ..J W W W p-a-n ..J w T .=r -.J W W·1-1 U W W
W ..J W W W W W U ..J W U U W W ~.J ,.J U ,.J' ..J -.J W W' W W W W I
W ...J W W W u W U ..J W ~ I.J ~~W LJ I..J ..J U ~! w :.U W W W U

~W ..J I-J W W W W W ..J W I..J W W W ..J U W WI U U W f..J ~J W ..J ..J

W ..-1 W I-J W tr W W U I-J =r-W W W ..J W W W 1.-1 I.J W ~.Jf-J .J ..J ..J

Anal)'sis I,:~:,',ed: I-NU" 2- SS'1S, 3-0E S; 4-.1'\.1'\, 5-l\SV, 6-;·mr, "nel 7- 0 tl1C'r C01:\n~rnts.: I

I
CL~er An~lisis· Use Table [l to rill analysis requested (nbovi? e"ch column) r,iJrx (x) lor spec~;s re~;~;~,jJ

=-=.- . - - -- ='
ICoilL rio. J/Jr<../

.D..1.. ~ ,:{'50 f.J I-J --l U W --l U W W W
~

:;--.:f Sl r,[;......>.;[pW ~.J U i•..J f-J ..J W W f-l W
"-9 ::J 3"- W W ..J U W W I-J W I-J U, ( I

-'\ t.;[) :iJ /';0 I-J W ..J ..J W W W I-J W U
, 5' L/I ~ 3{' w w u u W W W W U _J !

I

..J I-J I-J u W W I-J W' W W U I

...1 U I-J ..J ~.J ] W ] W I..J ..J
- ---

.J T =r ..J W ~..J W f.J I-J ..J ..J-, - J W ~ u ~ .J ..J W ..J _J ..J I

I :....1 ~J .J I..J I..J _.1 .1 J ..J ....1 U i

~ ""'vet ~ I\\~LI'~ I
~·.('thrl('1 A A I I

:::t:
I

N
\0

Common ts:. --:...-- _
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TABLE H-III (Continued)

REQUEST'& REPORT

(Must be filled out for each test run)'

Run No. :3--=----

/2 r J7
Sampling Date~ IF1rst Iden;. I

No. Used 2 -bOD' ;)'7'..3
Lust Iaent. [
NO.' Used > .2_0 i'JD :; "I Z

Test
.

lI.'T .} ':' J..'" I '" .'...0. /"'J_" 1- /' / ;..:'"

----,
f> 0. .;.. )~'!- .t t~ ......

If!, /J('c."i~J~~"o,

f
t· . / 0",1./ .11 ,)i C ~(l"_t\. .,_ .•'1 .;2'

UNIT PROCESS/OPER~TION

~IR POLLUTION CONTROL

• , FUEL USEDJ,Ii, ')')l/"/)r,',:'c 0 'j-! j.A/c.L .-/ '1://:' ......: ...,/, ' "'. " "INLE'?' fi)·,,('~/Y. . '/,()t

D -( (7) ....:;/ I ~) . AS VOLU~'E Sl>r'IPLE~IIU'1iJ.;',{!", n /;," t,......> OUTLET~MEl'ERVOL. IN FT )

r Ii ii I)..J-_d..c.......~ ~,."..J.'::...){;..~ .;.:C_·........~ _
. Use Table A)

A5,Af.~CD

S1\.\lPLING
~lETHOD

ADDRESS

INDUSTRY

COMPANY

SAr·~PLING 1)" () ,., -j I) •. fi j' <" P!J REQUEST 'I

CONTRACTOR L.L.c'\...£Vt/· tV2--_Wvt-cP1 PROJECT Ol"FICER ~ \ f, '--<...-<.i> REVIEWED BY

, (if a!=mlicable) p~ /U..J!/~')\':'~~~:.J /;(:?//:I./ .DATE li J\LYSIS REQUESTED c;kJ'0 14, / 'i"i' l.-

. .
Ident. No. Description of Wt:amnlc Vol. Analysis Reouc'sted - General CO:T,ments

Sample o.r Sample
(Solid) (Liquid)

(aoorox. concentrations-possible .intcrfcrc~c~s

Fraction
""I'f , ml.

etc.) (Indicate soecific analysis on bucksi~c)

-: - D~' i} f: !/.?- '1- /1"<> lei fJ (/..-:- '( I. J..' )
(l .. ,. r f 01.<t...c, /: ~ I../I 1" • d~ " • ,.- 7\' .)..(":(1 ..:;) .-:: v' . " r!J).-: . . / '

'"

,72:..or;r) ~lJI
{ .. :~ ,I / ..'- • I' I r I,' '!..' ~ '1 .' ...... jf"' / , .• " ,~~, '.'"\

, 7'1. ~"J) '~'(:J /"ilty., (~f ~/,./. -1- f- . I, 'I Ir 'I\ r: "'(.r;] ..", (' v··,' ~,,/1.'- . .J.e"

72·DCO ::'.:~
') }-J ~ (f' (,

" I,
". 1") "';.,.. '(' ~'. ..I{/-, ,);, "

'lz.2.~C{) ,\2,- 8/1;"" 1" ~
,.

I' 'I J'......J/ .-:;..-<...'.7;;;'''7\) 1/.1{)/.'/~ /-

I'

._--

"

---ICOM1·1El-iTS:
I

:::t:
I

W
o
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TABLE H-III (Continued)

Mark (x) for specific analysis requested
Mark (X) iD block to left of Id~nt. No. ~hen

REPORT OF ANALYSIS
Trace Elements

ppm· for solid samples
Jlg/mt. fo'r liquid samples'

..l".\.~ ~'_"""'J,...~ ..~. ./.. .... '.:•.}_~'~ .... y .. ;';"'''_' >.,...tI.l.

I~e~l. No. Hg Be Cd As V Mn Ni Sb Cr Zn Cu Pb Se B F Li Ag ~n Fe Sr NJ K Ca Si :l:g" 32
Analyst's I

1~':' ~1 I
I,</";!; ~I I-J .-J ..J ..J f-J ..J ..J .-J I-J ..J I-J ..J I-J .-1 ..J ~J .-J W ..J ..J W ..J ..J W ..J ~-J

f' ,

-X ;:.: !;LI U I-J ..J ..J ~J ..J ..J ..J I-J ..J I-J ..J W ..J ..J I-J ..J W W W W ..J ..J -.J -.J W
X \ '\ liS ..J I-J ..J ..J I-J ..J ..J ..J W ..J I-J .~ W ..J ..J W ..J W W W I-J -.J ..J ..J ..J \.J
"/ ~.. (/ l ..J U ..J ..J U ..J ..J ..J W ..J ~-.J ..J ..J ..J :.J W ..J W W W W ..J tr ..J ~ f.J I I
lX ~~!.J 7 ..J I-J ..J ..J I-J -.J ..J ..J W ..J I-J ..J -.! ..J ..J W W ..J I-J I-J I-J ..J W ..J ~ H..J 1.-1 ..J ..J. ~-.J ..J W ..J W ..J W ..J ..J ~ ..J W W ..J ..J .J W ..J W ..J ~

U W _J ..J W ..J LJ ..J W ..J U U ..J I-J U ..J U ..J' ..J ~ ..R=u w W
I-J I-J ..J .J I-J ..J I-J ..J I-J ..J I-J i~ ..J ..J ::::r =.J I..J ..J ..J ~ :, I-J I-J I-J I-J I I

I I

iJ W I-J I-J W ..J W ..J IJ _J W W ..J W W ..J W W ..J I-J W W W ~J W W ,
I

i-l W ..J ..J I..J I-J W ..J W W ~J f-.J W IJ W ..J. W W ..J W W I..J I-J. ~ W .J

Adysis r,~~:~cd: l-l,rl\, 2-5S··1.3, 3-0ES, 4-1\1\, 5-I\SV, 6-XRF, i1ncl 7- othe'!" Co:n7'!J'n Jcs,:

I
Othcr Analysis.·lJse Table B to fill analysis requcsted (nbove ei1ch column) r,~;;rk (~) for s>ccillc adysis rc:;,~~~,:~ I

F=0---' =;= . .

Idcnt. t:J. ! .i'~ .

of; il f, W (12D . ..J I-J W ..J I-J I-J U W W W
~ ,; LI SJ L/3 Df> ..J I.J W .J W 'W W I-J. I.J I-J

1-.
i..:J '3- ..J W W ..J i..J I-J W W W .Jf-_JI.;5 . ~

I ofL,tL· .J C;t( ..J I-J W ..J' . I-J W u I-J W ..J

, ~ 1,;7 .!J if', .-1 W 1-1 ..J W ~J W W W J
..J ..J W W ..J W W w' W . W . ..J
.J .J W _J ..J ~-.J W W U I..J ..J
.J ..J W . .J ..J W I-J W I-J I..J ..J
..J ..J I..J ..J 1-1 I..J W I..J W W ,-1
..J ..J .J ..J ..J J W W I..J I-J ..J

11" .. 1",,-1-
'.

"'0t.hr'lc1 A-A

:I:,
W
t-'

Comment!> :.



TABLE H-III (Continued)

RSQUEST & REPORT

(Must be filled out for e~ch test run)

~21~?~71Sampling Date r. '0. ay If~rst raent. ]
~o. Used 72.I)OD (~~'/L .

Lus~ I~ent. r
No. Used 72 _ D' 0U 6'..:.)' ;3'

Test No.

Run No.

,..;./ _ /'.l f n'/,

-3

__&)a~A l-U~<'fA__
;'

I' '

?" ~ "',) ~": '
• FUEL USED Ib,l/ ':0):,.--,/",/,,,.. 0" J, i. ~/r.::3_'/~----- ,'.. INLET ,.•~,,"',/r

o ._1 '/ .,< If ( Inrl/t.!! .5) GAS VOW~1E SM1PLE~
I, :.! Jc " , , O.UTLETlZ]/ (~lETER VOL. IN FT )

INDUSTRY

COMPANY

ADDRESS

SM1PLING
NETHOD

i('.~ j )? ~' '~,,=,Jfl.-~,-j.-=--[_--",,--r- _
(Use Table A)

Jt5-AflCD
,UNIT PROCESS/OPERATION

AIR POLLUTION CONTROL
I r.".,' _/ /1: , .., ,_

('<fil !,],., ,'.
j' - -

t3 L.;, I t.

I

'/ ,i ~ /;' ~ / -- r-k /.. t .("; _' "l .

ii ....~ : .-1..",_or '(~:! .. n r /. I .. ··: '.I' I

Description of
Sample or Sample

Frilction

. _...r . .,'
T-- .,~~~.'\-';":'..-11-;,.;'1

~.

11 I,If
,

I, II

I, "
I, /.

I-1

Analysis Recuestea - General Co~~ents

(aoorox. concentrations-possible in~erfer~~=es

etc.} (Indicate sDecific an21ysis on b~c~si~'

Nt~<Jm~le Vol.

(S~~id) I:Liq~~d)
,~.~ / I ,"'1 :,. (,-"';" l~ ~ ~.

,... ,; I.,:..

-,'
/),A- .,... ,

,/
, '

t. / /"
,/t:1 ( ,

r,

-
":.i /''-''>{

~(. , ) -.,'",

/~ ,")../'/1
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APPENDIX K

RELATED REPORTS

Two reports presented in this appendix are directly related to

the performance of these tests. They include (1) MRl plant site Presurvey

Report and, (2) ASARCO - Trip Report by EPA.

K-l



- ••May 8, 1972

Mr. Clyde E. Riley
Environmental Protection Agency, OAP, ETB
Research Triangle Park,
North Carolina 27711

MIDWEST RESEARCH INSTITUTE
425 Volker Boulevard

Kansas City, Missouri 6411 G

Telephone (816) 561-0202

-
-

Subject: Presurvey report, American Smelting and Refining Company
(ASARCO), Glover Missouri, on April 25, 1972, 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 simultaneously. 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 REQUIREt~NTS

During the presurvey, we determined that erection of scaffolding
on the baghouse roof to support personnel and equipment 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.
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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 also 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

1. Setup and cleanup
2. Travel
3. Scaffold erection and removal
4. Field testing
5. Analysis
6. Report writing
7. Planning and administration

Presurvey
Premium overtime
Straight overtime

K-3

Time/Hours

130
60

240
80
80
90
35
30
75
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May 8, 1972
Mr. Clyde E. Riley

~y8

site.

Setup and cleanup includes time required up to and including
to checkout and load equipment, setup and take down equipment on

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.

SCHEDULING

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 cleanup, 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 in 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 RES~RCH INSTITUTE

d~z~;1
Robert C. Tussey, Jr.
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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ENVIRO~~i'/iE[\jTAL P[\OTECTICN AGENCY

~>-'-.-'''---.:.-'

nCj~!y to
/ltlt: of: . Dafe: 2 8 OCT i371

Subject: Trip Report - ASARCO Lead Smelter at Glover~ r1issouri

To: A<;ting Chief, Chemical and Combustion Section

1. Purpose:

To obtain information on the operation of lead smelters and determine
the emi ss i on control technology used. The smelter \'/as also eva1ua ted
to determine the possibility of testing to obtain dElta for setting
stancla rds of performance for ne\v s ta ti onary sources under the Cl ean
Air Act of 1970.

II. Place and Date:

ASARCO·s lead smelter at Glover, Missouri on August 25~ 1971.

III. Attendees:

1• AS/\RCO

R. 6. Paul, Plant Manager

2. Office cf t'.ir rrcgl'i:':'IS ~ CPA

a. H. B. Coughlin, Acting Chicf~ Performance Standards Develop~2nt

Section, Source Control Branch
b. 'R. T. Jacobs, Jr., Cheini co. 1 Engi neer, Source Contro1 Branc!~

IV. Discussion:

1. Plant location:

The smelter is locc,ted in the "to'.'!n of Glover, l"issouri. That part of
the countl'Y cont3.1r;s :nany trees and thos:; neal' the sl:':elter appec:red to
be in the senne gCJod condition (1.S trees ell a distance.

2. General Topics of Discussion:

a. The setting of p~rf(jr,~·.:::nu: stalic'::rc!s fol' nc':/ st2tion;:~I'Y S:;~!~'':':::5

under the Clean kit' /,ct of 1~)70 \':0,5 discussc:d. !~lso disCLJss,~)d \':2.::. -J,::
Requin::ll1::nts for Prcp0i'cdicn, r\dcpi:icr:, ond Sub:'i,HL::l of k;;·IC::;',::(,"~.:cil.;n

Plnns for states.
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Page 2 - Acting Chief, Chemical and Combustion Section

b. They informed us tilat their lead smelter at Shelby) California
had closed recently. Factors \-/hich contributed to its closing \'Jere the
unstable: politics of South 1~ll1erican countries \'Jhich are their suppliers
of are 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 En~ineering.

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
particulate emiss'ions from th~ ~neL,,~ \'10""..; I,: lin approxinLly constant
since most of the particulate mdtte', is n~eL.Cllhc fumes with very little
entrained 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 f!.lrnace, I'lith a SCp2l'ate oughoJse for each, but there is no control
of particulates from the oth2r operations or of sulfur emissions from any

I part of th(? sli~elter (eve.n though the daily sulfur emissions to the air are
about IS tons).

c. The sintcring m2chine is of the updraft design with a feed rate
of 1500 tons per day. There is only one gas stream taken from the t:1achine
and it.~ along \'/ith hygiene ventilation oil', is sent to a baghouse for
recovery of particulates. The sulfur dioxide concentration in the gas
stream is unknown.

d. The blast furnace hos a production rate of 300 tons per day. The
product bullion and slag are rem~vcd continuously from the furnace. Gases
from the tapping and furnace operation are combined and sent to a baghouse
for rccovery of pal'ticulates. The blast fu:'nacc slag is granuiated \-lith
some being recyclcd to sintering and tIle rest being discarded. The gases
from granulating are vented to the atmosphere through a \';ater venturi
scrubbC'r.

e. The drossing, decoppcrizing, dcsilverizing, dezincing) and refining
kettles hllve no c;~iission control dcvices on them. 1\11 are 10cClted in a
large open build-;n,]. l'Ihile there l,·!e.\'li·;~nc:ssed the pou!'ing of a ladle of
blast furnace leC\cJ into the drossing kettle and there \','"S q large qUctntity

__of smoke genera V,d duri ng the pour'j ng.
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Page 3 - Acting Chief, Chcmicdl and COnJJustioll Sect"ion

4. Control of Emissions:

a. Two baghouses are used for control of particulate emissions at
this smelter. One baghouse treats ga~ from sintering and hygiene
ventilation while the other treats 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 are suppliers may be better controlled
by having spearate baghouscs for the sintering machine and the blast
furnace. Both baghouses were desi9ned by A5ARCO and are enclosed concrete

, structures of the compartmented, pressure type \'lith a design efficiency
of 99.8 percent. The bags are 12 1/2 inch di()metel~ by 20 foot long \'Jith
204 per compartment and made of dacron or orlan (some of each material).
Each baghouse is inspect~d daily to insure proper maintenance of the bags.

b'. The sintering milchine gas and .:nti1 at'l v:•.,:",',_"" ined and
cooled in a \':ater spray chambe!' beforl:: going to tIle [)agnouse. The nine
compartment bJghouse (total cloth area 129,000 square feet) has an inlet
gas rate of 232,080 ACFM at 204°F (air to cloth ratio of 1.8 or 2.0
ACFM/square feet with one compartm2nt being cleaned). Gases from the
baghousc dr2 vented through a 12 inch thick, 610 foot tall concrete stack
of 20 foot diai:~2ter. The stack has four temperature monitors \"hich in
conjunctia!1 ',:ith a ground level a,~lb~c;nt oil' 5° 2 monitol' an? used to re~ulate

the sm21 tcr production rate bllscd upon \'!c::,thor candi tions to prevent an
exce:;-,s C)('OlllV:i lev21 concc:nt)'2tion of SOr,. Thr~re -is a sampling house on
the duct',lork bet\:een baghoLJsc (lnd stackr-\,:hich has c:.n 1If',sagaina" san~pl(;r.

This sampler collects a continuous isokinetic sample in a bag for 2-3
day period after which the collcctid material is weighed. Based upon
this sampler the particulate C:llissions from the fnuin plant stack are
estimat(lc! at 125 pounds p21' clay. During our visit, the stack emissions
were D. t an opaci ty of 20 pctcont.

c. °ihe blc\st furnace:: gases are cooled in a \'!Clter spl'ay Chc;;;lbo)' :~~on:

going to the bughr)use. The six cor,~pJrtii-2nt baghousE: (total cloth ar23­

77 t OOO square f~cr) h,iS on inlet gas rate of 131,000 j\CFH at 13rF (21r
to cloth ratio of 1.7 01' 2.0 ilCF1.vsqual'':: feet I'lith one cO:;l)art:::cnt b2ing
cleaned). Gases from the baJliCluse eTe vented UH'ough three 53 Tect stacks
\'/ith each stack tiJ,:<en t~E: exhaust fran! t','o cOli:p::rtii1'..:nts. The rilt.e cf
emissions is unkno'.'iIl. Du)'il1S1 our visit, the sti:lck emissions \'/en: at 2.n
opaci ty of zero pe!'cent.

d. Trace elc:::;:;nt C'llli:;sions ftVll the sn:eltc;l' have not been r',(?::SL.;';2.

Hm'Je'~'er, it is felt by til~. pL:nt p?rsor,:~:'l that tIle' enl,'/ SiSini ~i:: rt
trace element pre:,2nt in t:12ir concclltl'cltc:s \':hich is CJt1'j-c1:i.:U t:) t [~(:';(

is cadnriulil. There is ak,,~t 0.00/ pel'ccnt in the conccntrilJ~c: \hic '"o~;id

be a yearly emission of 2~Jut 10 ~8ns.
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Page 4 - Acting Chief, Ch~mical and Combustion Section

/ 5. Feasibi1ity of Testing:

a. During the plant visit a visual survey \-Ias made of the plant
duchJork (lnd stacks and I'Jhere possible construction dral/ings I'Jere o~)tained.

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 no sampling ports
but they could probably be installed if the company agrees. However,
dud ng our vi sit they di d not seem agreeable to th is idea.

c. The blast furnace gases should not be tested in the ductwork between
the baghouse and stack but caul d be' tes ted ~:, t l:,:, r.t,"c.~~, ~ ..'~-:l, V'll id resul ts
being obtained. The metal stacks .. -c·;',: '':;, .•;',: ~ ;~'::-'~'':'::'''-~ J_hJY could
be installed if the compJ'ny agrees. During 0 t visit they seemed agreec:.ble
to this idea.

Y. Conclusions and Recoffimendations:

The sintering r"achine gases from its baghouse and the blast furnace
gases fro:n its baghousc should both be tested to determine the particulate
emissions from these sources.

c.f) ~ .-/- LJ '7 {J (J
1~~"1 .-/ /\a~'t·<c-vt~<.~ y:./?

' v (/ 'c/ ~ /.
Robert T. Jacobs, Jr. ~

Chemical ana Combustion Section
Source Control branch
Division of COi~lpliance

Bureau of St~tionary ~ource

Pollution Control
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