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1. INTRODUCTION -

1.1 Background. The Emission Measurement Branch (EMB) of the U.S.
Exviromental Protection Agency (EPA) is directing a project designed to
generate support data for New Source Performance Standards (NSPS) for
calciners and dryers in the mineral industries. Emission standards for the
various industries may be developed based upon process-related emission

factors determined from the testing of controlled sources.

1.2 Scope of the Project. The EMB is responsible for coordinating the
efforts of Entropy and Midwest Research Institute (MRI) to achieve the goals
of the testing program. Entropy has been retained under the EMB Contract No.
68-02-3852, Work Assigmment No. 2 to conduct testing programs at designated
ipdustrial faeilities. Entropy is to perform emission measurements at the
recommended sampling locations, obtain process feed and product samples, and,
in conjunction with Research Triangle Institute (RT1), conduct sample |
analyses. MRI will momitor process and operating conditioms in order to
designate suitable testing conditioms for the respective processes and to

provide a record of process and operational data_during the testing.

1.3 North American Refractories Company (NARCO) Source Testing
Program, The present Teport covers stationary source sampling performed at
the NARCO mamufacturing plant in Farber, Missouri on March 12-15, 1984 to
characterize emissions from the refractory manufacturing processes and
pollution control equipment. Steve Sutton of NARCO and Dennis Holzschuh of
EPA EMB were present to coordinate the testing. Amy J. Kowalski of MRI
monitored the plant process and recorded operational data during the testing.

1.3.1 Source Applicability. NARCO operates 3 Mchermott, direct-fired,
rotary dsyer. The raw clay is placed in a hopper which feeds the clay into
an Eagle crudher. Emissions from the rotary dryer system are controlled by a
cyclone and a scrubber. The reasons for selecting this plant are as
follows: NARCO is comsidered to be a well-maintained facility; no EMB
approved data exists om a rotary fire ciay dryer drying a worst-case clay
type; and NARCO processes Missouri plastic and flint clays which are both
reported to be the most difficult to coutrol.




1.3.2 Cutline of Testing Program. EPA Method 5 testing was éonducted
simultaneously at the cyclone inlet, at the scrubber inlet (cyclone outlet),
and at the scrubber outlet stack to determine the particulate emissions from
two types of fire elay: flint clay (Brohard) and Missouri plastic clay,
During the processing of each of the two clays, three sets of EPA Method 5
funs were performed for a total of six sets. Each set consisted of three
simultaneous runs, i.e., one run at each of the three sampling locations.
The impinger reagents from one Method 5 run at each location were analyzed
for trace metals. '

Concurrent with five of the six sets of Method 5 runs, Method 9 opacity
Teadings were taken at the dryer inlet conveyor belt and at the scrubber
outlet stack. Eight particle sizing runs were performed at the cyclone
inlet, while seven were performed at the scrubber inlet (cyclone outlet).
One reactivity run was performed as a control measure at the cyelone inlet,
Feed and product samples were taken for moisture content and gsieve analysis.
Table 1-1 presents a tast log which summarizes the test dates, sampling
locations, run or sample numbers, and the types of testing performed.

l.4 Report Organization. Section 1, "Introduction,” briefly deseribes
the purpose of the testing program, the responsgibilities of the project
participants, the NARCO faeility, and the specific tests that were
conducted, Section 2 presents a comprehengive summaty of all test results,
including pollutant emission rates and concentrations, control equipment
collection efficiencies, and particle sizing results. Detailed information
degeribing the process and operating coanditions during the test is contained
in Section 3., Section 4 describes the various sampling locations used in the
testing program. Section 5 contains the gsampling and analytical procedures
employed at the MARCO facility. The quality assurance procedures utilized in
this testing program are included in Section 6.

Section 7, "Appendices,” contains all relevant supporting documentation
for the testing program. Appendices 7.1 and 7.2 present detailed results for
the plastic and flint clay tests, respectively. Appendices 7.3 and 7.4 con—
tain all sampling and analytical data for the plastic and flint clay emis-
sions testing, respectively. Deseriptions of sampling and analytical proce-
dures are provided in Appendix 7.5. Analytical results for feed and product
samples are included as Appendix 7.6. Equipment calibration data are includ-
ed in Appendix 7.7; Appendix 7.8 contains a list of Entropy Ees: participants,




TABLE 1~}
TESTING PROTOCOL AND

' RUN/SAMPLE NUMBERING CROSS-REFERENCE

Plastic Clay Flinot Clay
- = = Tast Set -~ - = = = = Tegt Set - - -~
-~ =---- Sampling - - - -~ 1 2 3 1 2 3
Objective Method Loecation* 3/12 3/15 3/15 3/13 3/14° 3/14
Particulate EPA 5 cT 1 1ltm 12 2 3tm 10
SI 4 l4tm 15 5 6tm 13
S0 7 17tm 18 8 9tm 16
Particle Cascade CcI X S11A&B S12A&B S2A&B S3A S10A
Siziog Impactor : ‘
ST X  S14A&B S15A&B SSA S6A&B X
Sieving/ Grab DI 1 5 6 2 3 &
Moisture Sample
DO 1 5 6 2 3 .3
Opazity 'EPA 9 DI X 5 6 2 3 4
S0 - X 5 6 2 3 4
* DI - Dryer Inlet
DO - Dryer Qutlet
CI - Cyclome Inlet
SI -~ Scrubber Inlet 'g
SO -.Scrubber Qutlet Stack
X = Testing not performed

tm - Method 5 particulate catch-and distilled water from impingers

analyzed for trace metals.
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2. SUMMARY AND DISCUSSION OF RESULTS

2,1 Summary. Tables 2-1 and 2-2 preseﬁt the emission rates and
concentrations and control equipment efficiencies for the particulate testing
performed during the processing of plastic clay and flint clay,
respectively. Run-by-run summaries of the particulate results for the
plastic clay testing are presented inm Tables 2~3 through 2-5, while
Tables 2~6 through 2-8 present run-by-run summaries of the flint clay
testing; detailed results appear in Appendix 7,1. Particle sizing summations
are given in Tables 2-9 through 2-12. Individual run summaries of the
visible emissions obgervations are presented in Tables 2-~13 through 2-17,

2.2 Discussion of Results. The emissions rates at the scrubber.outle:
stack varied inversely with the efficiency of the cycione; the scrubber
efficiency was only slightly lower during the flint clay condition than the
plastic clay condition,

Due to equipment problems and the length of process time available on
the first day of testing, no particle sizing runs performed at any of the
sampling locations; throughout the testing program no particle sizing runs
were performed at the scrubber outlet stack due to the presence of water
droplets in the exhaust gases. Test times at certain locations varied due to
the length of process time available, _ '

EMB chose to perform EPA Method 9 (visibfe emissions) instead of
EPA Method 22 (fugitive emissions) at the rotary dryer inlet observation
location; due to adverse weather conditions, no visible emissions readings
were taken at either observation location during the first day of testing.
Opacity measurements were planned at the rotary dryer Butle:; however, during
a presurvey of the sampling locations, it was discovered that from the dryer
outlet to the scrubber outlet stack, the process was a closed system.

After the completion of.rum 7 at the scrubber outlet stack, it was
discovered that the thermocouple temperature readout was measuring low by
approximately 38°F. The scrubber inlet/outlet tempeia:ures for the
subsequent runs were reviewed, and a representative stack temperature of
130°F was used for the emissions calculations. However, the temperature
adjustment resulted in an over isokinetic sampling rate of 113.7%.

During the first particulate run (run 1) at the cyclone inlet, heavy
particulate ioading caused the positive pitot to plug, making it necessary to
back-calculate a velocity from the scrubber inlet; limited process time
restricted the run to the horizontal sampling traverse only.



TABLE 2-1

PARTICULATE EMISSIONS & CONCENTRATIONS SUMMARY
AND CONTROL EQUIPMENT EFFICIENCTES
Plastic Clay

Emission Rates, lb/hr:

Cyclone Inlet

Scrubber Inlet
(Cyelone Outlet)

Serubber Outlet Stack

Emission Rates, kg/hr:

Cyclone Inlet

Scrubber Inlet
(Cyclone Outlet)

Scrubber Qutlet Stack

Concentration, gr/DSCF:

Cyclone Inlet

Scrubber Inlet
(Cyclone Outlet)

Serubber Outlet Stack

Collection Bfficiency, 2Z:

Cyclone

Scrubber

Concentration, mg/DSCM:-

Cyclone Inlet

Scrubber Inlet
(Cyclone Outlet)

Scrubber Outlet Stack

Test Set

1 2

{
1,907 2,435
389.5 343.4
3.57 2.55
864.8 1,104
176.7 155.8
1.62 1.16
42.03 59.35
6.26 5.65
0.051 0.038
85.11 90.48
99,19 99.33
96,171 135,807
14,329 6,911
115.5 86.2

3 Average
1,989 2,109
196.0 309.6

1.67 2.60
902.3 957.0
88.9 - 140.5
0.757 1.18
50.09 50.49
3.19 5.03
0.024 0.038
93.63 89.74
99.25 99.26
114,601 115,526
5,791 9,010
53.6 85.1
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' 2-3
TABLE 2-2
I PARTICULATE EMISSIONS & CONCENTRATIONS‘SUWARY
" AND CONTROI, EQUIPMERT EFFICIENCIES
' Flint Clay
----- Test Set = = = = =
l 1 2 3 Average
Emission Rates, 1lb/hr:
' Cyclone Inlet . 1,543 906.8 1,608 1,352
Scrubber Inlet 174.5 143.9 384.9 234.4
' (Cyclone Outlet)
' Serubber Outlet Stack 2.03 2.61 3.18 2.61
' Emission Rates, kg/hr:
' ' Cyclone Inlet 699 .9 411.3 729.5 613.6
Scrubber Inlet 79.2 65.3 174.6 106.4
l (Cyelone Outlet)
Scrubber Outlet Stack 0.921 1.18 1.44 1.18
. l Concentration, gr/DSCF:
' Cyclone Inlet 36.78 23.64 38.36 32,93
Serubber Inlet 3.02 2.53 6.40 4,99
' (Cyclone Outlet)
, Serubber Qutlet Stack _ 0.030 0.039 0.046 0.038
' Collection Efficiency, Z:
' Cyclone 91.79 89.30 83.32 88.14
Scrubber 99.01 98.46 99.28 98.92
l Concentration, mg/DSCM: i '
l ~ Cyelone Inlet 84,156 54,082 87,770 75,336
Scrubber Inlet 6,911 5,791 14,634 9,112
' (Cyclone Outlet) .
| Scrubber Outlet Stack 68.0 89.8 105.0 87.6
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TABLE 2~3

PARTICULATE TESTS SUMMARY OF RESULTS

Plastic Clay ~ Cyclone Inlet

Run Date

Test Train Parametaers:

Volume of Dry Gas
Sampled, SCF*

Percent Isokinetic

Stack Parameters:

Temperature, Deg., F

Air Plow Rates
SCFM* | Dry

ACPM, Wet

Method 5 Results (English):

Catch, milligrams
Concen., grains/DSCF*
Emissions, pounds/hour

Method 5 Results‘(ne:ric):

Concen,, milligrams/DSCM*

Emissions, lkilograms/hour

* 68 Deg. F. - 29.92 in. Hg.

|

1 11 12

——————————

03/12/84 03/15/84 03/15/84

13.613 9.777 9.534
103.3 ° 102.5  103.3
160 139 138
5,292 4,787 4,633
7,412 6,857 6,613
37,075.7 37,602.9 30,942.6
 42.03 59.35 50.09
1,906.6 2,635.1 1,989.3

96,170.6 135,807.1 114 ,601.0

864.8 1,104.5 902.3



TABLE 2-4

PART ICULATE TESTS SUMMARY OF RESULTIS

Plastic Clay ~ Scrubber Inlet

Runt Date

Test Train Parameters:

Volume of Dry Gas
Sampled, SCF*

Percent Isokinetice

Stack Parameters:

Temperature, Deg. F

Alr Flow Rates
SCFM*, Dry

ACFM, Wet

Method 5 Results (English):

Catch, milligrams
Concen., grains/DSCF*
Emissions, pounds/hour

Method 5 Results (Metric):

Concen,, milligrams/DSCM*

Emissions, kilograms/hour

* 68 Deg. F. - 29.92 in. Hgl

L)

4 14

03/12/84 03/15/84
26.393 16.412
100.4 98,8
132 132
7,256 7,086
10,109 9,776
10,709.9 6,012.2
6.26 5.65
389.5 343.4
14,328.6 12,935.4
176.7 155.8

15

——— e ——

03/15/84

16.508

98.1

133

7,176

9,962

3,408.9
3.19

196.0

7,291.7

88.9
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TABLE 2-5
PARTICULATE TESTS SUMMARY OF RESULTS

Plastic Clay - Serubber Outlet Stack

7 ' 17
Ran Date - 03/12/84 03/15/84
Test Train Parameters:
Volume of Dry Gas 82,266 61.237
Sampled, SCF*
Percent Isokinetic 113.7 110.5
Stack Parameters:
Temperature, Deg. F 130 134
Air Flow Rates o
SCFM* | Dry 8,258 7,904
ACFM, Wet 10,748 10,366
Method 5 Results (English):
Catch, milligrams 269.,2 149.5
Conecen., grains/DSCF* 0.051 0.038
Emissions, pounds/hour 3.57 2.55
Metﬁod 5 Results (Metric):
Concen., milligrams/DSCM* 115.5 86.2
Emissions, kilograms/hour 1.62 1.16

* 68 Des- Fo = 29.92 in. Hg.

18

03/15/84

60.702

105.1

132

8,240

10,677

53.6

0.757

: - R .
N 3 _ B
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TABLE 2-6

PART ICULATE TESTS SUMMARY OF RESULTS

Flint Clay -~ Cyclone Inlet

Run Date

Test Train Parameters:

Volume of Dry Gas
Sampled, SCF*

'Percent Isokinetic

Stack Parameters:

Temperature, Deg. F

Alr Flow Rates
SCPM* . Dry

ACFM, Wet

Method 5 Results (English):

Catch, milligrams
Concen,, grains/DSCF*
Emissions, pounds/hour

Method 5 Results (Metrie):

Concen, , milligrams/DSCM*

Emissions, kilograms/hour

* 68 Deg., F. - 29.92 in. Hg.

L]

2

03/13/84

10.148

104.0

150

4,895

6,776

24,185.8
36.78

1,543.1

84,156.3

699.9

3 10
03/14/86  03/14/84
9.521 9.797
106.8 100.5
153 149
4,476 4,891
6,566 6,952
16,582.4  24,352.0
23.64 38.36
906.8 1,608.2
546,082.1  87,770.4
411.3 729.5
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TABLE 2-7

PARTICULATE TESTS SUMMARY OF RESULTS

Flint Clay ~ Scrubber Inlet

> -—

Run Date

Test Train Parameters:

Volume of Dry Gas
Sampled, SCF*

Percent Isokineric

Stack Parameters{

Temperature, Deg. F

Alr Flow Rates
SCFM* , Dry

ACFM, Wet

Method 5 Results (English):

Catch, milligrams
Concen., gralns/DSCF*
Emissions, pounds/hour

Method 5 Results (Metrie):

Concen,, milligrams/DSCM*

Emissions, kilograms/hour

* 68 Deg. Fn - 29.92 in. Hg.

5 6
03/13/84 03/14/84
25.581 25.203
103.6 103,7
136 140
6,741 6,634
9,440 9,506
5,006.4 4,133.0
3.02 2.53
174.5 143.9
6,910.6 5,790.6
79.2 65.3

13
03/14/84
16.578

100.7

145

7,022

10,126

6,870.3
6.40

384.9

14,633.6

174.6

o | 3 . 1 ce = -
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TABLE 2-8

PARTICULATE TESTS SUMMARY OF RESULTS

Flint Clay - Scrubber Outlet Stack

Ran Date

Test Train Parameters:

Volume of Dry Gas
Sampled, SCF*

Percent isokinetic

Stack Parameters:

Temperature, Deg. F

Alr Flow Rates
SCFM*, Dry

ACFM, Wet

Method 5 Results (English):

Catch, milligrams
Concen., grains/DSCF*
Emissions, pounds/hour

Method 5 Results (Metric):

Concen., milligrams/DSCM*

Emissions, kilograms/hour

* 68 Deg. F. - 29.92 in. Hg.

8 9 16
03/13/84 03/14/84 03/14/84
67.713 58.717 46.662
108.5 108.0 109.9
134 132 133
7,964 7,759 8,078
10,645 10,262 10,909
130.4 149 .4 138.8
0.030 0.039 0.046
2.03 2.61 3.18
68.0 89.8 105.0
0.921 1.18 1.44
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TABLE 2-9
'SUMMARY OF PARTICLE SIZING TEST RESULTS

Plastic Clay - Cyclone Inlet

(kg/hr, from M-5 runs)

PS: Particle Size Run
M=5:

Method 5 Particulate Run

SAMPL ING DATA PS Run 11 PS Rum 12 ~ Average
Date 3/15/84 3/15/84 —_
Start Time 1256, 1325 1512,1546 —
Finish Time 1256, 1325 1512,1546 —
Impactor Flow Rate (1/min) 21.81 22.06 —_
Isokinetic Ratio (Z) 105.3 109.9 —

STACK DATA
Temperéture (degress C) 61.3 58.3 59.8.
Moisture (2) 20.0’ 19.5 19.8
Velocity (m/min) 1,154 1,118 1,136

EMISSION DATA
Concentration (mg/dscm) 80,250 22,570 51,410
Percent Recovery (PS conc;) 59.0 19.7 39.3

M=5 conc.) '
Cumulative ¥ Mass less than 15.55 9.03 12.29
10 microns
Concentration < 10 microns:
From PS runs, mg/dsem 12,400 1,740 7,070
From M-5 rums, mg/dsem 20,371 10,314 15,342
Emission Rate < 10 microns 165.7 81.2 123.4

.

-. . -' . - - . - L4

-‘ I»' .II -




PARTICLE SIZE D;STRIBUTION
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TABLE 2-10
- SUMMARY OF PARTICLE SIZING TEST RESULTS

Plastic Clay - Scrubber Inlet

SAMPLING DATA PS Rum 14 PS Run 15  Average

Date 3/15/84 t3/15/8A ———
Start Time 1305, 1338 1535, 1557 —
Finish Time 1307, 1340 1536, 1558 ——
Impactor Flow Rate (1/min) 19.46 21.72 —
Isokinetic Ratio (%) 102.5 111,5 —_—
STACK DATA
" Temperature (degrees C) 58.6 58.6 58.6
Moisture (2) | 18.9' 16.6 17.8
Velocity (w/min) 1,056 1,086 1,071
EMISSION DATA
Concentration (mg/dscm) 10,590 3,913 7,251
Percent Recovery (PS conc./ 81.8 53.6 67.7
M~5 conc.)
Cumulative Z Mass less than 41.62 3.81 38,21
10 mierons
Concentration < 10 microns:
From PS runs, mg/dscn 4,270 1,570 2,920
From M-5 runs, mg/dscm 5,302 2,478 3,890
Emission Rate < 10 microns 64.8 30.2 47.5

(kg/hr, from M-5 rums)

PS: Particle Size Run
M-5: Method 5 Particulate Run
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TABLE 2-11

SUMMARY OF PARTICLE SIZING TEST RESULTS °

Flint Clay —~ Cyclone Inlet

SAMPL ING DATA
Date

start Time
Finish Time

Impactor Flow Rate (1/min)

Isokinetic Ratio (X)

STACK DATA
Temperature (degrees C)
Moisture (%)

Velocity (a/min)

EMISSION DATA
Concentration (mg/dscm)

Percent Recovery (PS conc./
M=5 comnc.)

Cumul ative % Mass less than
10 microms

Concentratioa < 10 microns:
From PS runs, mg/dscm

From M=-5 runs, mg/dscm
Emission Rate < 10 microas
(kg/hr, from M=5 runs)

PS: Particle Size Run
M=5: Method 5 Particulate Run

PS Run 2

3/13/84

1730
1732

31.35

156.0

62.5
14.8

1,119

18,510

21.9
80.91
14,973

67,325
559.92

PS Run 3

3/14/84

1527
1527

20.73

105.4

62.0

19.5

1,095

57,870

107

4.0

2,314

2,163

16445

'PS Run 10

Average
3/14/84 —
1736 —_—
1736 -—
22-68 ———
- 107 .3 —
65.5 63.3
17.5 17.3
1,178 1,131
57,950 44,776
66 64 .9
23.71 36.20
13,762 *10,343
20,187 29,891
167.78 248 .05

f ; .y oy .
NS . N N O RN a0 aw .

-._ - -_ -.; -.- --‘ _ B




2-15
PARTICLE SIZE DISTRIBUTION
coMPANY Name _North American Refractories Company
ADDRESS Farber, Missouri

SAMPL ING LOCATION Cyclone Inlet
pATE(s) __3/13/84 & 3/14/84

AVERAGE OF RUNs_ 2B, 34, & 1«
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TABLE 2-12
- SUMMARY OF PARTICLE SIZING TEST RESULTS
Flint Clay — Scrubber Inlet

\

SA?PLING DATA PS Rum 5 PS Run 6
Date - 3/13/84 3/14/84 -
Start Time 1703 1546,1623
Finish Time 1705 1548,1625
Impactor Flow Rate (1/min) 20.05 20;12
Isokinetic Ratio (Z) 107.1 112.6

STACK DATA
Temperature (degrees C) 58.8 58.6

.Mois:ure (%) 17.0 ' 18.7
Veloeity (m/min) 1,043 995

EMISSION DATA

Concentration (mg/dscm) 4,862 8,780

Percent Recovery (PS conc./ 70.3 151.6
M=-5 cone.)

Cumulative ¥ Mass less than 70,44 46.40

10 microns

Concentration < 10 microns:

From PS runs, mg/dsem ' 3,424 4,090
From M-S runs, mg/dscm 4,837 2,663
Emigsion Rate < 10 microns 55.44 30.03

(kg/hr, from M=5 runs)

PS: Particle Size Run
M=5: Method 5 Particulate Run

Average

58.7
17.9

1,019

6,821
110.9

58.42
3,757

3,750

42.73
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PARTICLE SIZE DISTRIBUTION
COMPANY Name _North American Refractories Compan AVERAGE OF RUNS_5A, 6A £ AR
ADDRESS Farber, Missouri

SAMPLING LocaTion__ Scrubber Inlet
DATE(S) _3/13/84 & 3/14/84
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TABLE 2-13

SUMMARY OF VISIBLE EMISSTONS

Run 2
Date: 3/13/84 ' - Type of Plant: Drying Riln - Clay
Type of Diascharge: Stack ' ) Location of Discharge:Scrub. Outlet A
Beight of Point of Discharge: 60' Description of Sky: Overcast !
Wind Direction:_East . . 'Wind Veloecity: 0-5 y
Color of Plume: White _ Detached Plume: Slighty detached
Observer: J. R. Isarman Duration of Observation: 166 min.

Distance from Qbsarver to Discharge Pointc: 150'
Direction of Observer f{rom Point: West
Height of Observation Point: Ground level
Description of Background: Light Gray

. SUMMARY OF AVERAGE OPACITY
Ser Time Opacity . Set - Time Opacity

Number Start End Sum Average Number. Seart End Sum Average

1 1445 1451 10  0.42 15 +1609 1615 - 45 1.38
2. 1451 "1457 . 25 1.04 16 - 1615 1621 65 2.71
3 1457 1503 30 1.25 17 1621 1627 35 1.46
5 1503 1509 » 1.46 18 - 1627 1633 - 30 1.25
5 1509 1515 45 1.88 19 1633 1639 50 2.08
6 1515 1521 35 1.46 20 1639 1645 65 2.71
7 1521 1527 70 2.92 21 1647 1653 35 1.46
8 1527 1533 60 2.50 22 1653 1659 25 1.04
9 1533 1539 65 2.71 23 1659 1705 45 1.38
10 1539 1545 60 2.50 24 1705 1711 50 2.08
11 1545 1551 85 3.54 25 1711 1717 60 2.59
12 1551 1557 20 0.83 26 1717 1723 65 2.71
13 1557 1603 10 0.42 27 1723 1729 40 1.67

14 1603 1609 - 25 1.04 28 4729 1731 30 *3.75

*Rapresents 2 minutes of readings

.
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TABLE 2-14

SUMMARY OF VISIBLE EMISSIONS

Run 3
Date: 3/14/84 Type of Plant: Dryiog Kilm - Clay
Type of Discharge: Stack Location of Discharge:Scrub., Outlet
Height of Point of Discharge: 60' Description of Sky: Overcast
Wind Direction: North Wind Veloeity: 5-10
Color of Plume: White Detached Plume: No
Observer: J. R. Iserman Duration of QObservacion: 150 min.

Distance from Observer to Discharge Point: 150'
Direction of Observer from Polint: West
Height of Observation Poinc. Ground level
Descrip:ion of Background: Light Gray

" SUMMARY OF AVERAGE OPACITY
Set Tine : Opacity ‘ - Set Time Opacity

‘Number Start End Sum Average Number  Start End Sum Average

1 1315 1321 60 2.50 11 1445 1451 60 2.50
2 . 1321 1327 - 60 2.50 12 1451 1457 50 2.08
3 1327 1333 60 2.50 13 1457 1503 45 1.87
4. 1333 1339 65 271 14 1503 1509 50 2.08
5 1339 1345 50 2.08 15 1509 1515 - 60 2.50
6 1345 1349 55  *3.24 16 1515 1521 55 2.08
7 1420 1426 3B *%,.38 17 1521 1527 60 2.50
8 1426 1432 70 2.92 18 1527 1533 50 2.08
9 1432 1438 55 2.29 19 1533 1539 35 1.46
10

1438 1444 55 2.29 20 1539 1545 30 1.25

*Due to overcast coudicions this reading represents only 4 mioutes & 15
seconds
**Represents two mimutes of readings

-
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TABLE 2-15

SUMMARY OF VISIBLE EMISSIONS

Run &
Date: 3/14/84 Type;of Plant: Drying Kilm = Clay
Type of Discharge: Stack Location of Discharge:Scrub. Qutlet
Height of Point of Discharge: 60' Description of Sky: Overcast
Wind Direction: North Wind Velocity: 10-15
Color of Plume: White Detached Plume: No
Observer: J. R, Iserman Duration of Obgervation: 112 min.

Distance from Observer to Discharge Point:_ 150°'
Direction of Observer from Point: West '
Height of Observation Point: Ground level
Descriptior of Background: Light Gray

SUHHARY. OF AVERAGE QPACITY
Set Time Opacity " Set Time Opacity

Number Start End - Sum Average  Number Start End . Sum Average

1615 1621 - 60 2.50 It 1745 1751 35 2.29
1621 1627 70 2.92 12 1751 1757 60 ~ 2.50
. 1627 1633 65 2.71 13 1757 1803 70 2.92
1633 16139 30 2.08 14 1803 1807 @ 40 *2.30

1639 1645 55  2.29
1715 1721 80  3.33
1721 1727 70 2.92
1727 1733 55  2.29
1733 1739 55  2.29
1739 1745 50 2.08

S UM NOWH LN

—

*Due to gvercast counditions this rea@ing represents only 4 minutes
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TABLE 2~-16

SUMMARY OF VISIBLE EMISSIONS

Run 5
Date: 3/15/84 Type of Plant: Drying Kiln - Clay
Type of Discharge: Stack Location of Discharge:Serub. Qutlet
Height of Point of Discharge: 60' Description of Sky: Overcast
Wind Direction: North Wind Velocity: 5-10
Color of Plume: White Detached Plume: No
Obgerver: J. R. Iserman Duration of Observation: 165 min.

Distance from Observer to Discharge Poiat: 150"
Direction of Observer from Point: West

Height of Obgervation Point: Ground level
Description of Background: Gray

SUMMARY OF AVERAGE OPACITY .
Set Time Opacity " Set Time  Opacity

Number Start End . Sum Average Number- Start End Sum Average

1 1100 1106 50  2.08 11 1245 1251 65  2.71
2 1106 1112 35 - 1.46 12 1251 1257 65  2.71
3 1112 1118 45  1.87 13 1257 1303 35  1.46
4 1118 1126 60  2.50 14 1303 1309 50  2.08
5 1126 1130 S0  2.08 15 1309 1315 70 2,92
6 1130 1136 45  1.87 16 1315 1321 55  2.29
7 1136 1142 50  2.08 17 1321 1327 65  2.71
8 1142 1148 70 2,92 18 1327 1333 35 1.46
9 1148 1154 35  1.46 19 1333 1339 55 2.29
10 1.87

1154 1155 15 *3.00 20 1339 1345 45

*Represeats 1.25 minutes of readings
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TABLE 2-17
SUMMARY OF VISIBLE EMISSIONS

Run §

Date: 3/15/84

Type of Discharge: Stack

Height of Point of Discharge: 69'
Wind Direction: North-North=-Eagte

Type of Plant: Drying Riln ~ Cla

Deseription of Sky: Overcasr

Location of Discharge: Scrub. Outlet

Wind Yelocity: 5-10

Color of Plume: White Detached Plume: No

Observer: J. R. Iserman Duratiomn of Observation: 105 min,
Distance from Observer to Discharge Point: 150’ ‘

Direction of Observer from Point: West
Beight of Observation Point: Ground level
Description of Background: Gray

' SUMMARY OF AVERAGE OPACITY

Set Time Opacity © Set " Time Opacity

Numbet Start End  Sum Ave rage Number  Start End Sum Average
1 1415 1421 . 80  3.33 11 1515 1521 75 3.13
z - 1421 1427 35 1.46 12 1521 1527 75 3.13
3 1427 1433 65 2.71 13 1527 1533 35 1.46
4 1433 1439 30 1.25 14 1533 1539 . 50 2.08
5 - 1439 1445 60 2.50 15 1539 1545 65 2.71
6 1445 1451 35 1.46 16 1545 1551 45 1.87
7 1451 1457 40 1.67 17 1551 1557 85 3.54
8 1457 1503 50 2.08 18 1557 1600 B *2.92
9 1503 1509 60 2.50

10

1509 1515 25 1.04

*Represents three minutes of readings
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3. PROCESS DESCRIPTION AND OPERATION

3.1 Genmeral., NARCO produces a variety of refractory brick and
specialty products using an assortment of raw materials. A complete
description of NARCO's process operations was provided in an earlier MRT trip
report (final November 10, 1983). The following disd:ssion describes the
processing of plastic and flint clays. Figure 3-1 is a general processlflow
diagram of the clay process tested.

3.2 Calcining Process.

3.2.1 Raw Material., NARCO maintains an open-pit mine near Martinsburg,
Missouri, approximately 30 miles from Farber, which serves as the source of
Migsouri plastic clay. PFlint clay is purchased from a mine in Wheelersburg,
Ohio, and is' called “Brohard” by plant persomnel. The two raw materials are
stored in outdoor stockpiles and are moved by front-end loader into a
hopper. A drag feeder moves the clay from the hopper into an eagle crusher,
which reduces the material to less than 10.2 em (4 in.) in size. A partialiy

covered couveyor belt carries the material to a chute where it is gravity-fed
into a rotary dryer,

3.2.2 Rotary Dryer. The McDermott, direct-fired, rotary dryer is 2.4 m
(8 £t) in diameter and 18.3 m (60 ft) long. It rotates at a speed of 5 rpm
and has an average material retention time of about 16 minutes. Actual
retention times vary with each raw material. The maximm drying temperature
provided by natural gas firing (combustion chamber) is 927°C (1700°F).
The actual gas temperature in the dryer is 149° to 204°C (300° to
400°P). CGas flow is cocurrent to process material flow, and there are no
heat recovery or recirculation systems associated with this dryer. The
amount of moisture removed by the dryer ranges from 2 to 10 percent.

3.2.2.1 Dryer Design Capacity. The design capacity of the dryer also
varies with each material processed. The final moisture content required for
a usuable product dictates the rate at- which the raw material can be
processed through the dryer. Typical maximum production capacities for
plastic and flint clay are 27 Mg/h (30 tph) and 18 Mg/h (20 tph)
respectively,
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Figure 3~1 Plastic and flint ¢lay processing.
NARCQ, Farber, Mo.
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3.2.2.2 Dryer Exhaust Gases. The exhaust gases from the rotary dryer

pass through a cyclone (W.W. Sly, No. 48, Series 230) and a vane- type

scrubber (Entoleter, Model CF2-0511-11) before being emitted to the
atmosphere. The particulate captured by the cyclone is recycled onto the
product conveyor belt at the dryer outlet, The scrubber has a design gas
flow rate of 312 m3/min (11,100 acfm). The inlet gas temperature is 93°C
(200°F), and the moisture content of the inlet gas is 0.08 1b H,0/1b dry

gas. The liquid flow rate is 75 1/min (20 gpm), and the gas pressure drop
across the scrubber is 2.7 to 3.2 kPa (1] to.13 in. w.c.). The pressure drop
across the entire cyclone/scrubber system is 4.2 to 4.5 kPa (17 to 180in.
W.C.).

3.2.3 Storage. After drying, the material is belt~conveyed to the main
plant. Storage bins, rated at 68 Mg (75 tonms) each, are filled and emptied
as needed to meet NARCO production schedules. There are no scales or other
monitors for determining production rate;'however, the loader operator is
aware of how many "dips” of material fed td the dryer will fill each bin.

The actual bin capacity varies for each raw material. For flint and plastie
clay, each bin holds approximately 54 Mg (60 tons) of dried material.

3.3 PROCESS CONDITIONS DURING TESTING

3.3.1 Monitoring Procedures. All processes were operating nommally and
at maximum capacity during the emission testing. Test run Nos. l, 5, and 6
were conducted during plastic clay processing. Run Nos. 2, 3, and 4 were
conducted during flint clay processing, The dryer operation was monitored by
recording the combustion chamber temperature at 15-minute intervals. This
temperature gauge was located in a shed at the feed end of the dryer. The
furnace temperature ranged from 888° to 927°C (1630° to 1700°F)
during the testing. The)fuel usage rate was determined by taking natural gas
meter readings at the start and finish of each test run. The fuel usage rate
was determiped by taking natural gas meter readings at the start and finish
of each test run. The fuel usage rate was constant so more frequent gas
readings were not required. The average fuel usuage rate during the testing
was approximately 7.1 n3/min (250 ft3lm1n) for both clays. This
corresponds to a fuel to product ratio of approximately 600,000 Btu/ton of
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flint clay and A65}000 Btu/ton of plastic clay. A sample ‘calcnlation for
flint clay is shown below:

975 Btu 249.8 ft° 60 min ho-
— x x x = 604,389 Btu/ton
£e3 min h 24.2 tons %

3.3.2 Test Interruptions. On several occasions during test runs, the
dryer was shut off for employee break periods. Testing was also discontimed
during dryer shutoffs. In some cases the furnance was left on during the
bresk to avoid lighting it again and waiting for the dryer to reach its
prbper operating temperature. In these cases, the incremental gas usuage was
determined for the nontesting periods and was subtracted from the total gas
usage given by the meter reading. . _ h

3.3.3 Control Equipment. The operationlof the air pollution control
equipment was monitored by recording the gas.pressure drop across the system
from a manometer installed by NARCO inside the scrubber buildisg. The
pressure drop across the cyclome/scrubber system ranged from 4.1 to 4.5 kPé
(16.5 to 18 in. w.c.) throughout the testing. The average gas flow rate from
the scrubber stack was 10,500 acfm at 135°F.

3.3.4 Production Rates. The production rate was measured by recording
the mmber of loads (dips) fed to the eagle crusher, The actual count was
provided to MRI by the front-end loader operator at various times throughout
each test run. The crusher operator maintained a steady stream of raw
material to the dryer. The conveyor belt feeding the dryer only operates at
one speed, so the production rate is varied by the depth and quantity of raw
material on the belt,

_ In some cases, the final moisture content of the dried material is too
high for proper milling. In these cases the crusher operator shuts off the
comveyar belt for 3 minutes to allow the dryer temperature to increase
slightly and to allow additional drying to occur. This occurred twice during
fun No. 2 (flint clay), at 2:30 p.m. and 3:10 p.m. During all other test
runs the conveyor belt operated coutimously.

. The actual production rate for each run was calculated using the weight




kol

of an average load and the dip count given by the loader operator. For test
runs on March 12, 14, and 15, a small loader owned by NARCO was used. Due to
an electrical fire in this loader on March 13, a larger loader was rented for
use on the 13th. The original loader was repaired by the l4th and was used
the rest of the week, Each loader was weighed when full and empty to
determine the weight of an average load. The average production rates during
testing of flint and plastic clay were 21.9 Mg/h (24.2 tph) and 28.6 Mg/h
(31.5 tph), respectively. The dryer was operating at capacity at all times
to produce products with suitable final moisture contents. Tables 3-1
through 3-6 present the actual operating conditions during each test run.
Table 3-7 summarizes the production data.

3.3.5 Moisture Content. The initial and final moisture contents of the
two clays were measured by NARCO personnel at the request of MRI. The
initial moisture content of the flint clay (Brohard) was 12.9 percent and the
final moisture content was 1.9 percent. The plastic clay had initial and
final moisture contents of 11.9 and 4.1 percent, respectively. -

3.4 DISCUSSION/CONCLUSIONS

Plant processes were operated at maximum capacity during all test runs,
Collected data are representative of normal process conditions and are useful
for NSPS development. All scheduled emission test runs were completed,
except for particle size sampling at the scrubber outlet stack. Particle
size testing was oot possible at this location because of excessive moisture
in the gas stream. Visible emissions observations were made at the outlet
stack and the process feed inlet during five of the six runs; darkness
prevented any readings from being taken during runm No. !. All fugitive
emission readings were zero percent opacity. Most of the stack opacity
readings were also zero percent; however, qa occasional 5 to 10 percent

reading was recorded. The average opacity for all test runs was 1.5 to 2

- percent. Mr. Suttom and other NARCO personnel were very helpful in

maintaining a consistent process operation throughout the week of testing.




TABLE 3-1 OPERATING CONDITIONS
RUN NO. 1--MISSOURI PLASTIC CLAY--MARCH 12, 1984

E — M L
[ ]

Natural

Oryer Scrubber gas meter Cumylative No.

furnace system, reading, loads into
Time temp. (°F) AP (in. w.c.) (MCF) hopper
6:00 p.m. 1700 18.0 93,276 1
6:15 1700 17.0
6:30 1700 17.0
6:45 1700 ' 17.0
7:00 1700 - 17.0 o 13
7:18 1700 18.0
7:30 1700 17.0
7:45 1700 17.0
8:00 1700 17.0
8:15 1700 18.0 93,309 22
Weight per lcad = 2.9 tons
Production rate =22 loads , 2.3 tons . 1__ , 60 min_ 28.2 tons

Toad 135 min h h
Natural gas used = 93,309 - 93,276 MCF _ 33,000 f3 _ 244.4 ft3
135 min min

e T S A

3MCF = 1,000 f43.

-
‘
-
1
)
Y
1
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- TABLE 3-2 OPERATING CONDITIONS
RUN NO. 2--FLINT CLAY--MARCH 13, 1984

_ . Natural
Dryer Scrubber gas meter Cumulative No.
furnace system, reading, loads 1n§o
Time temp. (°F) AP (in. w.c.) (MCF) ; hopper
2:45 p.n. 1700 16.8 93,411 1
3:00 . 1700 17.3
3:15 1700 17.0
3:30 1700 16.8 -5
3:45 BREAK PERIOD--DRYER AND GAS SHUT OFF
TESTING DISCONTINUED
4:00
4:15 1700 17.0 ' 6
4:30 1700 17.0 9
4:45 1700 17.3 | 11
5:00 | 1700 17.5
5:15 1700 17.8
5:30 1700 18.0 93,445 15

Weight per load = 4.6 tons

Production rate = 15 loads _ 4.6 tons » 1 x 60 min _ 30.4 tons
— load ~ I35 min h — h
Natural gas used = 93,445 - 93,411 MCF _ 34,000 ft3 _ 251.9 ft3
: =¥ mn - " amn
- »

SMCF = 1,000 ft3. '
D1fferent front-end loader used for th1s run because of electr1ca1
problem with original loader. _




TABLE 3-3 OPERATING CONDITIONS .
RUN NO. 3--FLINT CLAY--MARCH 14, 1984

b A

Natural .
Oryer Scrubber gas meter Cumulative No.
furnace system, reading, Toads inEo
Time temp. (°F) AP (in. w.c.) (MCF) hopper
1:15 p.m. 1680 ~ 16.5 93,581 1.
1:30 1680 17.0
1:45 1680 17.8 8
2:00 30 MIN BREAK PERIOD--DRYER SHUT QFF (GAS STILL ON)
_ TESTING OISCONTINUED
2:15 : 1670 17.3
2:30 1670 17.5
2:45 1670 17.5
3:00 1670 17.5 ' , 15
3:18 1670 17.5% |
3:30 1680 17.8 93,624 21
Weight per load = 2.2 tons
Production rata = 21 loads x 2.23 tons x 1 x 60 min _ 26.8 tons
Toad 105 min h h
Natural gas used = 93,624 - 93,581 MCF = 43,000 ft2 = 260.6 ft3/min
: 138 min .

260.6 ft3 P, 3
=n X 30 min .= 7,818 ft

43,000-7,818 = 35,182 ft3 used during testing

e s s ]
SMCF = 1,000 ft3.
Original loader.

N U S E s : i = .
- -, a . . . . | -

!4 — _.. -J -,-
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TABLE 3-& OPERATING CONDITIONS

RUN NO. 4--FLINT CLAY--MARCH 14, 1984

Natural
Oryer Scrubber gas meter Cumulative No.
: furnace systam, reading, loads inﬁo
Time .temp. (°F) AP (in. w.c.) (MCF) hopper
4:00 p.m. 1680 17.5 93,624 1
4:15 1680 17.3
4:30 1680 17.3
4:45 : 1680 17.3 7
8:00 30 MIN BREAK PERIOD--DRYER SHUT OFF (GAS STILL ON)
- TESTING DISCONTINUED
5:15 1630 16.8
5:30 1630 17.8 9
5:45 1650 _ 16.8 10
6:00 1650 17.0
6:15 1650 17.0 93,656 12
Weight per load = 2.2 tons
Production rate = 12 loads A 2.2 tons . 1 60 min _ 15.3 tons
load 105 min h h
: 3
Natural gas used = 93,656 - 93,624 McF = 35,000 1t°  Z37.0 Tt
237.0 ft3 in o 3
X 30 min = 7,110 ft

32,000 - 7,110 = 24,890 ft3 used during testing

i

EMCF = 1,000 ft3.
Original loader.
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TABLE -5 OPERATING CONDITIONS

RUN NO. 5--MISSQURI PLASTIC CLAY~--MARCH 15, 1984

251.9 23 . 15 pin = 3,779 ft3

34,000 - 3,779 ft3 = 30,221 ft3 used during testing

b

Natural ,
Oryer Scrubber gas meter Cumulative No.
furnace system, reading, loads ingo
Time temp. (°F) AP (in. w.c.) (MCF) hopper
11:00 a.m. 1650 17.4 93,735 1
11:15 1680 17.4
11:30 1680 17.0 7
11:45 1680 17.2
12:00 LUNCH BREAK-~DRYER AND GAS OFF 12-12:30 p.m.
GAS ON 12:30-12:45 p.m.
 TESTING DISCONTINUED
12:30
12:45 p.m. 1650 16.8 13
1:00 1680 17.0
1:15 1660 17.0
1:30 1660 17.0 19
1:45 1660 17.0 93,769 22
Weight per load =
Production rate = x 2:9 tons 1 x 80 min _ 31.7 tons
Toad 120 min h h
Natural gas used = = 93,769 - 93,735 McF = 4,000 fE% . 29L.9 fU

2wcF = 1,000 ft3.
Original loader.

. ‘.I. .-

— et
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TABLE 3=6- OPERATING CONDITIONS
RUN NO. 6-~MISSOURI PLASTIC CLAY--MARCH 15, 1984

m_ _“——-_
Naturail
Dryer Scrubber . gas meter Cumulative No.
furnace system, reading, loads inio
Time temp. (°F) AP (in. w.c.) (MCF) hopper
2:15 p.m. ' 1650 17.0 - 93,775 1
2:30 1650 17.0
2:45 - 1650 17.0 7
3:00 1650 17.2
3:15 1660 17.2 14
3:30 1660 17.1
3:45 1660 17.0 18
4:00 1660 © 0 17.5 93,802 21
Weight per load = 2.9 tons
Production rate = 21 1oads x &2 tons = 1 x 80 min _ 34.6 tons
load 105 min h h

Natural gas used

- 27,000 ft3 _ 257.1 ft3
93,802 - 93,775 MCF = -Tég-ﬁ-ﬁ—- i T

gMCF = 1,000 ft3,

Original loader.
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TABLE 3-7 NARCO TEST PRODUCTION SUMMARY

Test Proceass Production Fuel usage
run material rate (tons/h) (ft3/min)
1 Plastic clay 28.2 244.4
2 Flint clay 30.4 251.9
3 - Flint clay 26.8 260.6
4 Flint clay 15.3 237.0
5 Plastic clay 3.7 251.9
8 Plastic clay 3.6 257.1

AVERAGE PRODUCTION RATES:
FLINT CLAY = 24.2 tons/h
PLASTIC CLAY = 31.5 tons/h

s

NP
ta Py
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4, SAMPL ING LOCATIONS

4.1 Suitability of Sampling Sites. The Primary goal of the testing
program was to characterize emissions from the clay drying process pollution

control equipment, Addicionally,.physical Properties of the process feed
stock and the product were investigated.

objectives were approved prior to testing. Each sampling locatien is

discussed individually, and the position of each site within the system is
illustrated in Figure 4~],

Sampling sites appropriate to these

4,2 'Rotary Dryer Inlet (Sampling Location A).

to the rotary dryer were collected for
determination.

Tuns.

Grab samples of the feed
sleve analysis and moisture content
Samples were taken during each set of Simultaneous Method §

4.3 Rotary Dryer Inlet (Observation Location B).
emissions were performed at the conveyor
dryer,

Method 9 visible
belt just as it enters the rotary

4.4 Rotary Dryer Outlet (Observation Location c).
emisgions were plamned for this location:
the sampling locations,

Method 22 vigible
however, during the presurvey of

it was decided by the EPA EMB that, from the dryer
-outlet through the seruybber outlet stack, the process was a closed system,

4.5 Rotary Dryer Outlet (Sampling Locations D).

product from the dryer were collected for sieve analysi
determimation,

runs.

Gfab-samples of the

8 and moisture content
Samples were taken during each set of simultaneous Method 5

4.6 Cyelone Inlet (Sampling Location E). Particulate emigsions and

particle size distribution determinations were made in the 19-inch diameter

L]
duct accessed through two sampling ports spaced 90 degrees apart. The
sampling ports were located 71 inches (i

from the dryer hopper and 70 inches (1

the inlet to the cyclone. Pigure 4
location.

«@., 3.7 duct diameters) downstream
e€ey 3.7 duct diameters) upstream from
=2 illustrates the cyclome inlet sampling

The original trest Plan was to sample 24 points for five minutes each

. (glving a total test tipe of 120 minutes), but the high part:_lculaté loading
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in the duct made this plan impraétical,

EPA EMB and Entropy jointly approved
a revised particulate sampling plan in wh

ich 12 points (six points on each of
LWwo traverse axes labeled A and B) were sampled for two minu

tes each, for a
net run time of 24 minutes.

4.7 Scrubber Inlet~Cyclone Outlet (Sampling Location F).

emissions and particle size distribution determinations were made in the

17-inch by 25-inch rectangular duct accessed through a rectangular slot in
the duct.

Particulate

Five traverse access points were located in the slot 73 inches
(1.e., 3.6 equivalent duct diameters) downstream from the cyclone outlet and

22 inches (i.e., 1.1 equivalent duct diameters) upstream from the inlet to

the scrubber. Figure 4~3 1llustrates the scrubber inlet sampling location.

The original plan was ro divide the duct cross section into 25 equal

areas and sample the centroid of each equal area for 2.5 minutes for a net

run time of 62.5 minutes; however, due to the high negative pressure

€ncountered at the location, only 20 of the 25 equal areas

were gampled. For
runs 4-6, the

first point on each traverse axis was not sampl ed

» and the
second point was sampled twice,

as approved by EPA EMB. During runs 13-15,
the second point was sampled only once anad the g

ampling time at each point
was dropped to two minutes for a net run time of

40 minutes as per EPA EMB.

4.8 Scrubber Outlet Stack (Sampling-Location G).

Particulate emigsiong
determinations were made in the [8.5-

inch (depth) by 19-inch (wideh)
Tectangular stack accessed through a rectangular slot in the stack,

Five
traverse access points were located in the slot located 58 inches (i.e., 3.1
equivalent duct diameters) dowmstream from the scrubber outlet and 48 inches

({.e., 2.6 equivalent duct diameters) upstream from the stack outlet.

The
scrubber outlet stack sampling location is illustrated in Flgure 4-4,

4.9 Scrubber Outlet Stack (Observation Location H), Method 5

particulate emissions and Method 9 v

isible emissions weré performed at the
stack outlet,
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de SAMPLING AND ANALYTICAL METHODS

5.1 Sampling Objectives. This section describes the sampling and
analytical procedures which were employed at the North American Refractories
Company facility in order to gather data concerning emissions from the clay
drying pollution control equipment and to investigate physical properties of
the process feed stock and the product. The sampling program included tests
for particulate emissions and trace metals, sieve and moisture analysis on

feed and product samples, plume opacity, and particle size distribution.

5.2 Particulate Emissions Testing. Where appropriate, particulate
emissions sampling conformed to the standards and procedures set forth by EPA
Reference Methods 1-5 and described im 40 CFR Part 60, Appendix 7.3. It was
necessary at some locations to modify the test procedures in order to cope
with heavy particulate loading and/or high negative pressure.

5.3 Trace Metals Analysis. For one rum at each location, the Mechod S
particulate catch and the distilled water reagent from the impingers were
analyzed for trace metals by using atomic absorption or inductively coupled
argon plasma spectrometry. These metals are zinc, nickel, iron, manganese,
vanadium, calcium, silicon, aluminum, magnesium, fluorine, beryllium,
uranium, lead, and mercury.

5.4 Sieve Analysis and Moisture Content. Sieve analysis and moisture
content determinations were performed on all feed and product samples, ASTM
Method D 2216 was used to analyze the samples for moisture content, while
ASfH Method D 422 was used for sieve amalysis.

5.5 Blume Opacity and Fugitive Emissions. Plume opacity observations
were performed in accordance with EPA Reference Method 9 as described in 40
CFR Part}GO. Fugitive emissions observations were made using EPA Reference
Method 9 instead of EPA Reference Method 22 as per EPA EMB.

Al

5.6 Particle Size Tests, Particle size determinations were made using
a right angle inlet preseparator, followed by an Andersen Mark III cascade
impactor. The test procedures were based upon the publicacion, "Procedures
for Cascade Impactor Calibration and Operation in Process Streams - Revised
1979,” developed by the Industrial Environmental Research Laﬁorétory (IERL)
and Southern Research Institute.




6. QUALITY ASSURANCE

- 6.1 Introduction. The goal of quality assurance for the project was to
ensure the accuracy of all data collected. The procedures used are contained
in Entropy’'s "Quality Assurance Program Plan,” which was approved by the U.S.
EPA EMB in the contract agreement governing the project. '

In order to ensure continuity among field testing persomnel, daily .
meetings were held before each day of the field testing. At the meetings,
results from the testing conducted on the previous day were reviewed,
Responsibilities were clearly delineated for each member of the testing team,
and questions were addressed and resolved immediately. In situations where
more than one person was performing similar activities, comsistency was
ensured through communication at the meetings.

In addition to the genéral quality assurance measures, specific quality
assurance activities were conducted for several of the individual test
methods performed.

6.2 Sampling Train Components. Entropy's sampling equipment, including
nozzle;, pitot tubes, dry gas meters, orifices, and thermocouples, was
uniquely identified and calibrated in accordance with documented procedures
and acceptance criteria prior to and at the completion of the field testing
program., All sampling equipment was manufactured by Nutech Corporation,
Andersen 2000 or by Entropy. Calibration data for the sampling equipment are
contained in Appendix 7.6. |

6.3 Preseparator and Cascade Impactors. All intermal coﬁponents and
surfaces of the impactors were cleaned in an ultrasoniec bath to ensure that

all surface impurities were removed, and visual inspections for cleanliness
were made prior to shipment to the field, After each sample recovery, the

preseparator, the impactor body, and the plates were rinsed with acetonme to
ensure that all organic res:ldual'p and/or particulate matter were removed.




6.4 Sample Collection Substrates. Schleicker & Schaell #30 glass fiber
sample collection substrates were used for particle size testing. To prevent
contamination of the substrate surface, all filters were handled with
laboratory tweezers. This procedure was used during impactor agsembly,
sample recovefy, and weighing of the substrates.

6.5 Subséface Weighing. An analytical balance capable of weighing to !

the nearest 0.0] milligram (mg) was used., To ensure that no weight blas was | !

produced from the preparation, transportatién, recovery, or weighing ) -
procedures, two control samples were obtained during the test program. A
reactivity run was performed to ensure that the flue gases did not interact
with the substrate to produce extraneous results. For the reactivity run, a
solid filter was placed in the front section of the impactor, and the
impactor was introduced ipto the stack, and a sample was pulled through the
head using the parameters oatlined for a normal particle sizing run. The
average difference between the pre- and post-test weights was 0.000053
milligrams, based upon weight differences ranging from 0.00001 to 0.00017
milligrams. A blank run was also performed to demonstrate that the impactor
could be assembled and disassembled without affecting the weight of the
substrate. The average difference between the pre- and post-assembly weights
was 0,00002] milligrams, based upon a difference ranging from 0.00001 to
0.00006 milligrams.

6.6 Sample Analysis. 1In order to reduce the probability of errors or
lncousistent results, one member of the field crew had sole respoansibility
for the sample analysis procedure. Sample analysis was performed in a room
dedicated exclusively to filter weighing.

6.7 EPA Method 3. All Method 3 analyses were performed in triplicate.
Each analyzer was checked for leaks prior to any analysis as specified in the
method., Samples were analyzed within four hours of collection.

6.8 EPA Method 9. The visible emissions observers held current
certifications issued within the last 6 months. Documentation verifying the
observer's certifications are provided -in Appendix 7.2.4.
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APPENDIX 7.1.1

7.1 PLASTIC CLAY TEST RESULTS AND EXAMPLE CALCULATIONS

7.1.1 PARTICULATE
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FARTICULATE FIELD DATA % RESULTS TABULATION B

PLANT: North American Refractories ComPany. Farber. Missouri

.

## ACTUAL ZH20 USED IN CALCULATIONS  (continued next Pase)

i
|
l RUN SAMPLING LOCATION TEST TEAM LEADER
) 1 ' Cvclane Inlet B. Dwain Ritchie
l 11 Cwvelone Inlet B. Dwain Ritchie
I 12 Cvyclane Inlet : B.. fwain Ritchie
1 (1) 11(@2) 12£E§>
| RUN DATE 03/12/34  03/15/84  03/15/34
RUN START TIME 1800 1110 . 1421
l RUN FINISH TIME 1928 1151 1459
NET SAMPLING POINTS 12 12 12
l ' Theta NET RUN TIME, MINUTES 30.00 24,00 24.00
Dia  NOZZLE DIAMETER. INCHES 0.173 0,173 0.173
I Se PITOT TUBE COEFFICIENT 0.340 0.840 - 0.840
' Y DRY GAS METER CAL. FACTOR 0.994 . 0.994 0. 954
Pbar BAROMETRIC PRESSURE. IN. HG.  29.90 29 .50 29, 4
l | Delta H AVG. PRESS. DIFFERENTIAL OF 0.656 0.542 0.550
| ORIFICE METER. IN. H20
l vm VOLUME OF METERED GAS SAMPLE 14,025 10,223 9.974
DRY ACTUAL CUBIC FEET
tm DRY GAS METER TEMP., DEG. F g1 ‘ &5 50
Um(std) VOLUME OF METERED GAS SAMPLE 13,613 9.777 9.534
@ DRY STD. COND., DSCF= -
l Vic VOLUME OF WATER CATCH IN 54,5 S2.0 52.0
IMPINGERS % SIL. GEL.»ML
l Vwlstd) VOLUME OF WATER VAPOR., SCF= 2.565 2,448 2.730
I %H20 MOISTURE. PERCENTI BY VOLUME i
: FROM MEASURED WATER CATCH  15.9#s 20.0 22.3
l SATURATION AT STACK TEMP. 32.2 19, 4% 19, 0%
MFd DRY MOLE FRACTION ' 0.841 0. 206 0.510
l 4
I .
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EXAMPLE PARTICULATE TEST CALCULATIONS NO. 1

Cvelone Inlet

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

: (Pbar + Delta H/132.6)
Vm{std) = 17.64 % Y # Vm *

(460 + tm)

(29.90 + 0,656/13.6)
Vmistd) = 17.64 % 0,994 # 14,025 # =
(460 + 81)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vw(std) 0.04707 ¥ Vic¢

Vw(std) = 0.04707 54.5 = 2.565 SCF

PERCENT MOISTURE. BY VOLUME. AT MEASURED IN 3TACK GAS

100 # Vwi(std) /7 (Mw(std) + VYm(atd)) *

ZH20

2,565

AH20 * 100 = 15.9 %

2.965 + 13.612

DRY MOLE FRACTION OF STACK GAS

Mfd = 1 = “ZH20/100

MFd = 1 - 15.9/100 = 0Q,841

DRY MOLECULAR WEIGHT OF STACK GAS

Md = %C02 # 0.44 + 702 # 0.32 + JCO+N2Z * Q.28

Md 1.9#0.44 + 16.6%0,32 + 81,5#0.88 = 28.97 LB/LBE-MOLE

WET MOLECULAR WEIGHT OF STACK. GAS

Mg = (Md # Mfd) + (0.18 # ZH20Q) -

Ms = 28.97 # 0.841 + (0.18 + 15.9) = 27.23 LB/LB-MOLE

13.4613 DS




ABSOLUTE STACK GAS PRESSURE

Ps = Pbar + Ps / 13.&

Ps = 29.70 + ( =1,0 / 13.6) = 29.83 1IN, HG,.

AVERAGE STACK GAS VELOCITY L[Note: (Delta pPlavs is square of ave sa,

{ | (Delta P)ave # (440 + ts)
85.49 # Cp * SGRTCL ]
Ps # M3

vs

1.0000 # (440 + 150)
ve = 383.49 # 0.840 # SQIRTC 1 = 62.7 FT/SEC
29.83 # 27.23

DRY VOLUMETRIC STACK GAS FLOW RATE @ STANDARD CONDITIONS

&Q Tstd Ps
FAsd = ==——= % Mfd # vs #* A * *
144 : ts + 460  Pstd
60 ' S2e 29.83
144 . 140 + 4&0 29.92
Rsd = 0,292 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ STACK CONDITIONS

4

Haw &0 / 144 # ws #* A

&0 / 144 = &2.7 * 223.5

Raw 7:412 ALCFM

PERCENT IZOKINETIC OF SAMPLING RATE

. Pstd 100 (ts + 460) # VYmistd)
%l = #* *
Tstd 60 Ps # vs # Mfd # Theta # Area-nozzle, sz9.ft.
29.92 100 f 160 + 460Q) # 13.413
%l = * #*
528 I2Ya) 29.33 # 62.7 ¥ Q0,241 ¥ 30.00 # 0.00Q014632
%I = 103.3 % :

.
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GRAINS PER

DRY =TANDARD CUBIC FOOQT

75000 mas
ar/0DSCF = *
4532, 592 Vmi{std)
72 000 27,075.7
ar/ISCF = * = 42,03 ar/DSCF
455,592 13,413
MILLIGRAMSZ PER DRY =STANDARD CURIC METER
ma/03CM = me / (Vm{std) # Q,.02832)
ma/0OSCM = 27,.075.7 7/ (123.4612 # Q,.0Q02832) = 96,170,464 ma/05CM
FOLUNDS PER HOLR
Lb/Hr = (&LO/7000) » Gn/DSCF # tsd

Lb/Hr

(HQ/7000) % 42,03 % 5,292 = 1.70&4.46 Lb/Hr

JILOGRAME PER HOLR

Kas/Hr =

Ka/Hr =

cAS2T92 ¥ Lb/Hr

CASIEPE ® 1,706.4 = B&4.2 KkKe/Hr



PLANT:

Theta

Dia

0
¢

<

Pbhar

Delta H

Vm

tm

Vm{std)

Vie

Vwg{std)

%HZ0

Mfd

#4# ACTUAL

W

PARTICULATE FIELD DATA % RESULTS TABULATION

North American Refractories CompPany,

SAMPLING LOCATION

Scrubber Inlet
-Serubber Inlet
Scrubber In'letJ

L}

RUN DATE

RUN START TIME
RUN FINISH TIME

NET SAMPLING PQINTS
NET RUN TIME. MINUTES
NOZZLE DIAMETER, INCHES
PITOT TUBE COEFFICIENT
DRY GAS METER CAL. FACTOR

BARCMETRIC PRESSURE., IN. HG.
AVG. PRESS. DIFFERENTIAL OF

ORIFICE METER, IN. H20

VOLUME OF METERED GAS SAMPLE
DRY ACTUAL CUBIC FEET
DRY GAS METER TEMP.. DEG. F

VOLUME OQF METERED GAS 3AMPLE
@ DRY STD. COND,. DSCF#

VOLUME OF WATER CATCH IN
IMPINGERS & SIL. GEL..ML
VOLUME OF WATER VAPOR, SCF=

MOISTURE, PERCENT BY VOLUME

FROM MEASURED WATER CATCH
SATURATION AT STACK TEMP.

DRY MOLE FRACTION

7ZH20 USED IN CALCULATIONS

+ )

Farbar,

Missauri

TEST TEAM LEADER

Frank J. Phoenix
Willis 3., Nesbit
Willis 5. Nesbit

14 5, 5 /52
& 15k

Q3/12/384

1300
2009

25
6£2.350Q
0.177

. Q.340

73

256,373
106.5
3.012

14, 0%%

15.6

0.240

03/15/34

03/15/34
1102 1415
1257 13509
20 20
40,00 40.00
0.172 0.173.
0.340 0.34Q
0.992 0.992
29.490 29.30 .
0.534 Q.530
17,490 17.720
oy £
16,412 14.3503
21.0 70.0
3.313 3.2%5
12.9 16, L
14, 44#4# 14.3
0.336 0.324

(zontinued next pPase)
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yAw
ARy
LCO+NZ
Md

Ms

Pa

Fs

ts
Delta P

Ve

FERCENT COZ BY VOLUME, DRY

PERCENT 02 BY VOLUME. DRY

PERCENT CO + N2 BY VOLUME. DRY 21.5

DRY MOLECULAR WT. LB/LE-MOLE

WET MOLECULAR WT,» LB/LB—-MULE

STACK STATIC PRESZ.. IN HZO

ABSOLUTE STACK PRESS.. IN HG

STACK TEMFERATURE, DEG. F

AVEG VELDCITY HEAD. IN. H20
STACK GAS VELOCITY. FT/SEC
STACK AREA, SQUARE INCHES

STACK FLOW RATE, DRY SCFM#
STACK FLOW RATE. WET ACFM

PERCENT ISOKINETIC

METHOD S RESULTS (ENGLISH):

CATCH, MILLIGRAMS
CONCEN, » GRAINS/DSCF*
EMISSIONS, POUNDS/HOUR

METHODR § RESULTS (METRIC):

CONCEN. » MILLIGRAMS/DSCMe

EMISZIONS., KILOGRAMS/HOLR

F — 29.92 in. Hs=s.

ey
="

0,232
57.1
425.0
7+256
10,109

100.4

10,709.%

&.26

14,228, &

174.7

79.%
29,02

)
. LI

-4.2

‘é‘! 012-2

an
-

o
o

242, 4

8
N

-
=)

194,00

~
3
0
-
~!

o
1]
n




PLANT: North American Refractories Companv,

Theta

Dia

Pbar

Delta H

vm

tm

Vmistd)

Vig

Vw(std)
AHZQ

Mfd

"NOZZILE DIAMETER,

IRy

PARTICULATE FIELD DATA % RESULTS TABULATION

SAMPLING LOCATION

Scrubber CQutlet
Scrubber Qutlet Stack

Scrubber Qutliet Stack

RUN DATE

RUN START TIME

RUN FINISH TIME

NET SAMPLING POINTS
NET RUN'TIﬂE: MINUTES
INCHES
PITOT TUBE COEFFICIENT

DRY GAS METER CAL. FACTOR

BAROMETRIC PRESSURE, IN. HG.

AVG. PRESS. DIFFERENTIAL OF

ORIFICE METER., IN. HZO

VOLUME OF METERED GAS SAMPLE
DRY aCTuAL CURIC FEET

DRY GAS METER TEMP.. DEG., F

VOLUME OJF METERED GA3 3AMPLE
@ DRY, STD. COND.., DSCF*

VOLUME OF WATER CATCH IN
IMPINGERS & SIL. GEL..ML

VOLUME OF WATER VAPOR, SCE*

MOISTURE, PERCENT BY VOLUME

DRY MOLE FRACTION

Farber, Missouri

TEST TEAM LEADER

John J. Masxwell

John J. Maxwell

L doﬁn <Jo Maxwell
ADREE
02/12/34 02713734 03/15/34
1202 i100 14135
2014 1343 146035
25 29 25
125.00 100.00 100.00
0.177 0.177 0.177
. 0.840Q 0.340 0.340
Q,%94 0.9%4 Q.994
29.40 29.30 2%.50
1.420Q 1.124 1.202
0, 200 45,974 46.574
111 s 109
22,264 61,237 &0.702
253.5 195.5 131.0
11,932 F. 202 2,320
12.7 12.1 12.2
0.872 0,867 0.377

(cantinued next pase)
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pAN N FERCENT COZ BY VOLUME, DRY 1.7

J

L

pARMS PERCENT 02 BY VOLIIME, DRY 17.7

%CO+NZ  PERGENT £0O + N2 BY VOLUME., DRY  20.4

Md DRY MOLECULAR WT. LB/LB-MOLE 3.2
Ms - WET MOLECULAR WT, LE/LE-MOLE 27.5%9
e STACK STATIC PRESS., IN H20 Q.40
Fs ABSOLUTE STACK PRESS., IN HG 29,473
t= STACK TEMPERATURE., DEG. F 1320
Delta »p AVG VELOCITY HEAD. IN. HZ0 1.4370
vs STACK GAS VELOCITY. FT/SEC 72.4
A STACK AREA. SQUARE INCHES 351.5
Hsd STACK FLOW RATE, DRY SCFMi 2, 252
Haw STACK FLOW RATE, WET ACFM . 10,742
Ve PERCENT ISCKINETIC 113.7

METHOD T RESULTS (ENGLISH):

METHOD T RESULTS (METRIC):

me /LECM CONCEN. , MILLIGRAMS/DSCM#* 115.5

ka/br EMISSIONS, KILOGRAMS/HOUR 1.42

* A2 Dea. F = 29,972 in. Ha.

»

!

ms CATCH. MILLIGRAMS 267.2

- er/DECF CONCEN. » SRAINS/DSCF 0. 051
Te/hr EMISSIONS, POUNDS/HOUR 3.357

70.2

b

-51-

a

7,204
10,3466

114,95

149, 5
0, 022

i
o

[X3]
i
L ]

[ ]

1.14

20.0
28.%7

27.482

P

0,024

1.47
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APPENDIX 7. ll

7.1.2 PARTICLE SIZING
(PLASTIC CLAY TEST RESULTS)



- - ’

PLANT:

PARTICLE =IZING FIELD DAaTA % RES

RUN 114

Narth American Refractories Compan~w,

SAMPLING LOCATIMON: Cyclane Inlet

START-FINISH TIME:

12546-12%54

SR)  SAMPLING RATE, ACFM 0.745

ST) SAMPLING TIME, MINUTES: 0.0

FB) BARO.'PRESS.,IN.HG.= 29,50

FS1) STATIC FRESS., IN. H20:  =1,00

TS) STACK GAs TEMP., DEG F: 147
PMV) MOISTURE % BY VOLUME: 20.0
DCF) DENSITY C0RR. FACTOR: 1.000

ISOKINETICS, % 104,32

STAGE
NDI

Preser

)

FILTER

- PARTICLE DIAMETER -
{micraops) '
FROM GRAPH AERDDYNAMID

.45 10,132
10,29 11.54
b.P1 7.2

4.50 4.32
.19 3. 25
2,02 2.12
1.03 l1.02
Q.63 0.46
Q.42 Q.44

< 0.42 < 0.44 i

TOTAL CATCH

13

VOLUME METERELD, ACF:

ULTZ TABULATION

Farber, Missaouri

NOZZLE DIA.,

Y)  METER rAL.

TM) METER TEMP., DEG F:

FACTOR:

DH) DELTA H ava.,

DATE: 0213

IN. H20: o.:

DEN) PARTICLE DENSITY, GM/cC: 1.¢

VCF) VIscosITY CORR. FACTOR: 1.0=

CONCENT.

CATCH
WEIGHT
{mams)

I93,50

-

-

oW

. '.?-

i

17,00
13,46
17,17
14,59

7.02

MDY MOL WT, DRY LB/LB-MOLE: 29,0

GR/DSCF: 41,550
FERCENT clm,. %
QOF TOTAL LESS THAM

(%) SIVEN DI
2T, 0 14, %

4.1 15,3

2, .4

S .2

2.4 2.4

2.1 .2

1.6 0.z

(8 T 0,1

0.1 0.0

0.0



ZTAGE
Nljl

o~ )]

~

FILTER

PE) BARD,

SAMPLING LOCATION:

START-FINISH TIME}
SR)  SAMPLING RATE,
3T)  SAMPLING TIME,
PRESS., » IN,HG. ¢
P=I) STATIC FRESS..
T3) STACK 53A3 TEMP..,
PMY) MOISTURE % BY VOLUME:
DCF) DENSITY CORR. FACTOR:

ISOKINETICS: %

H2Z0:

PARTICLE SIZING FIELD DATA

RUN 11R

Cwvelone Inlat

MINLITES: Q.50

=-1.00

DEG F: RIS

20,0
1,000

104,32

- PARTICLE DIAMETER =
{microng)
FROM GRAPH AERGCDYNAMIC

10,01
11.4G

714

14

RESULTS TABULATION

PLANT: North American Refractaries Comeanv., Farker, Missouri

DATE: 021524

VOLUME METERED., ACF: Q.232

NOZZLE DIA., INCHES: ﬂ.iBH
Y) METER CAL. FAZTOR: 0,994
™) METER TEMP.. DEG F: 23
o) DELTA H AVG., IN, H2O: 0,34
DEN) PARTICLE DENSITY. GM/CC: 1,00
VCF) VIZSCOZITY CORR. FACTOR: 1.044

MDY

MOL WTs DRY LB/LB-MOLE: 27,02
CONCENT., GR/DSCF: 22,3500
ZATCH ‘PERCENT CiM. %
WEIGHT. QF TOTAL LES2 THAN
(mams) (%) SIVEN DIA
417,40 237 14,3
21.758 4.3 12,0
14,02 2.8 7.2
13,354 2.1 f.1
14,24 2.0 3.1
10,33 _ 2.1 1.0
2.460 0.7 Q.3
0.72 Q.1 Q.2
Wi Q. Oul
Q.57 0.l
S01.54
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PARTICLE SIZING FIELD DATA % RESULTS TABULATICN

~ ' RUN 124

PLANT: North American Refractories ComPany. Farber, Missouri

| SAMPLING LOCATION: Cvelone Inlet ' DATE: 0215&¢<
START-FINISH TIME: 1S12-1512 VOLUME METEREL, ACF: 0.27%

SR) SAMPLING RATE. ACFM Q.77% NOZZLE DIA.., INCHE3S: 0. 13
5T) . SAMPLING TIME. MINUTES: 0.30 Y) METER CAL. FACTOR: Q.77
PE) BARO. PRESZS., IN.HG,.: 2?.40 TM) METER TEMP.. DEG F: S

PSI) STATIC PRESS,, IN, H2ZO: -1.00 OH) DELTA H AVG.. IN. HZO: Q.8

T3) STACK 5AS TEMP., DEG F: 128 CEN) PARTICLE DENSITY. GM/CC: 1.0
PMV) MOISTURE % BY VOLUME: 22, VCF) VISCOSITY CORR. FACTOR: 1,04
DCF) DENSITY CDRR._FACTGR: 1.000 MDY MOL WT, ORY LB/LE=-MOLE: 23,7
ISOKINETICS, % | 109.8 DUNCENT.,_GR/DSCF= S.1%2%
- PARTICLE DIAMETER =~ CATCH FPERCENT CUM. %
STAGE (microns) WEIGHT 2F TOTAL LESE THAN
NCt. FROM GRAPH AERODYNAMIC {moms ) (%4 SIVEN DIA
FreSep ?.56 w.P7 77 .60 23,3 11.7
0 10,29 11,24 i.41 ' - l.a 10,1
1 6. 39 7.14 2.27 24k 7.5
el 4,346 4.75 .19 . & I
. i .16 2,30 1.89 2.1 =
l ' 4 2.00 Z. 0% 0.9 1.1 0.7
; ] 1.02 1,04 0,50 Q.4 ) 0.l
lil & Q.62 0.&65 0.01 0.0 ‘C). 1
I 7 Q.42 .44 0,07 (WIS § Q.0
- FILTER < 0.4 < 0,44 : 0.00 0.0
l } TOTAL CATLH 27.9%
i




LOQ

FARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN 12B

PLANT: North American Refractories Comeanv. Farber, Missouri

SAMPLING LOCATION: Zwvelone Inlet SN DATE: ozlss
i
START-FINIZH TIME: 15344613546 ¢ VOLUME METERED. ACF: 0.276
SR)  SAMPLING RATE., ACFM 0.773 NOZZLE DIA.» INCHES: 0.122
ST) =ZAMPLING TIME. MINUTES: Q.30 Y) METER CAL. FACTOR: Q.994
PB) BARO. PRESS.,IN.HG,: 27,40 ™) METER TEMP., DEG F: =l

P3I) STATIC PRESS., - IN. HM20:  -=1.00 oH) DELTA H AVG,, IN. W20z 0,33

T3) STACK GAS TEMP.. DEG F: 122 DEN) PARTICLE DENZITY. GM/CC: 1,00
PMY) MOISTURE Y% BY VOLUME: 22.3 VCOF) VISCOIITY CORR., FACTOR: 1.Q41
DCF)Y DENZITY CORR. FACTOR: 1,000 MDY MOL WT, DRY LEB/LB~-MQLE: 22,92
ISAKINETICS, % ; 109,79 CONCENT. . GR/DICF: 14,4470
- PARTICLE DIAMETER - CATCH PERCENT i P A
STAGE {micrans) WEIGHT OF TOTAL LESS THAN
NI, FROM GRAPH AERCODYNAMIC {(mams) (4 GIUEN‘DIA
FrzZep v.57 ) 234,70 2.7 &3
o 10.%0 11,325 4.21 1.? 4,4
1 5,35 7.13 2.57 1.0 3.4
e 4.357 4,74 2.04 0.2 Z.3
£ 2. 146 3. 2% 2.14 0. 1.7
4 2,00 208 = 1.9 0.
=] 1.02 1.04 1.70 0.7 0.2
& 0,462 0,45 Q.25 Q.1 0.1
7 0.42 0.44 C0.00 0.0 0.1
FILTER 0.4 20,44 : 23 0.1
TATAL CATCH 250,59



[

- - - - - -

L
.

T e g

MaRC 1 7

ENTER TEST OWTE. IDATE, (MMDDYY) NA IR,

2031534 IZA)IZB

DO You WISH TO REVIEW ALL RUNE IN & TEST? ENTER Y OR N?
IN

DO YOU WISH TO COMPARE SEVERAL RUNS® ENTER Y OR N
>Y

ENTER DIAMETER DEFINITION C1=PHYSICAL, 2=AERODYNAMIC, 3=AERCDYMNAMIC IMPACTICOMY
>2

THE TGLD AERODYNAMIC DIAM. WILL BE USED
DO YOU WANT STATISTICS FOR 1=DM/DLOGD, 2=CUM. MASS, OR 3=CUM, % MASS?
>3
THE STD.DEV., MINIMUM, AND MAXIMUM OF THE CUM. % MASS WILL B& FRINTED
ENTER THE NO. OF STD. DEV. TO BE USED TO IDENTIFY POTENTIAL OUTLIERS.
>3
ENTER INDICES OF RUNS TO BE COMPARED SEPARATED BY BLANKS OR

ENTER IN TQ COMPARE ALL INLET RUNS [N THE TEST OR
ENTER OUT TO COMPARE ALL OUTLET RUNS IN THE TEST

>IN
##% MASS ON STAGE 1 1S HIGH
*%% MASS ON STAGE 2 1S HIGH
##% MASS ON STAGE 3 I8 HIGH
#%% MASS ON STAGE . 4 18 HIGH
##% MASS ON STAGE S 1S HigH
axx SAMPLING DURATION .50000000 1S SHORT
REDUCE DATA FOR RUN 1
SAMPLING AT 104.5 % OF ISOKINETIC RATE
%% LINEAR INTERPOLATION USED BETWESN  .28342087 . 54790400
*%% MASS ON STAGE 1 1S HIGH
#%% MASS ON STAGE 2 IS HIGH
% MASS ON STAGE 3 15 HIGH
#a% MASS ON STAGE 4 1S HIGH
#+% MASS ON STAGE S 1S HIGH
#%% SAMPLING DURATION . 50000000 1S SHORT
REDUCE DATA FOR RUN 2 '
SAMPLING AT 104.%5 % OF ISOKINETIC RATE
*x% LINEAR INTERPOLATION USED BETWEEN .28018280 53137444
##x LINEAR INTERPOLATION USED BETWEEN .89110739 1.2%133224
*#& WEIGHT 9 SHOULD BE POSITIVE, NOT 000
#x% MASS ON STAGE 7 18 LOW
.#%e MASS ON STAGE 8 1S Low
#4% MASS ON STAGE ? 15 LOW
*#% SAMPLING DURATION « 350000000 IS SHGRT
REDUCE DATA FOR RUN 3
SAMPLING AT 110.1 % OF ISOKINETIC RATE
##x LINEAR INTERPOLATION USED BETWEEN .534154%& .2824153)
*%# LINEAR INTERPOLATION USED BETWEEN 1.8331097 3.3154837
*%# WEIGHT 8 SHOULD BE POSITIVE, NOT .000
#%% MASS ON STaGE - 8 IS LOW
=a% SAMPLING DURATION .50000000 1S SHORT
REDUCE DATA FOR RUN '}
. SAMPLING AT 110.3 % OF ISOKINETIC RATE :
&% LINEAR INTERPOLATION USED BETWEEN  ,2775704¢ .53%324132
a2 LINEAR INTERPOLATION USED BETWEEN .$35852413 _ 38161223
_ »»% LINEAR INTERPOLATION USED BETWEEN & 4.9442313 _ 2.9400000_  _ __ _
TEST SITE NaRC NaRC NARC NARC
‘TEST DATE 31534 31584 31584 21534
. RUN NUMBER 1 2 3 4
RUN DATE 31533 31584 31584 31524
START TIME 1254 132% 1512 1548

TOTAL MASS 9.470E+04 &.530E+04 1.175E+04 3.238E+04

STD. DIAM. CUM, % MASS ¢ D%0

3 .30 06 .12 .01 0%
4 .52 .16 AP .08 12
S 1.00 .41 «44 .12 26
é 1.25 - 40 &S 25 44
7 2.50 2.15 1.75 C1.28 - 1.37
8 &.00 7.38 8.08 S.19 3.70
? 10.00 14,72 16.32 11.78 6.28
0 15.00 . 25.23 27.24 22.18 15.47
1 20.00 37.%2 3%.851 34.83 28.49
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wele e D3 4 URU

(MICRONS) RUNS (MG/ONCM) MRSS < DSQ NG, STD. OEvV. MIN. X .
3 .30 Q .00 4,30E+0! .97 .03 01 12
4 .43 4 2,43E+02 89.33E+01 .14 .08 .08 19
) 1.00 4 9.02E+02 1.948+02 31 .14 .12 .44
é 1.2% 4 1.276+03 2.948+02 .47 18 .25 -
7 2.%0 L) 3.48E+03 9.48E+02 1.43 .41 1.2% 2,15
9 6.00 4 1.19€+04 3.54E+03 &.09 2.0 2.70 g.08
? 10.00 . 4 - 1.39E+04 7.05E+03 12.29 4,43 4,28 14,32
10 t15.00 4 4.40E+04 24E+Q4 22.54 S.15 15.47 27 .26
11 20.00 S.48E+04 ! 89E*04 3%5.09 4.80 29.47 37.51
00 YOU WANT TU PLOT CuUtt % MAS3? ENTER Y OR N '
bA ¢
COMPARISON OF CUM. % MASS FROM 4 RUNS AT STD. DIAM.
34 INPUT POINTS, 0 WERE QUTSIDE LIMITS N
\ ~ -y ~ -~ I N ~
N i N
\ 4 AN
N N
\ N\
AN A Y
N N\
N N
\ \
N\ hY
80.00 > 4
N\ AN
\ N
N N\
N AN
N ~
1 N \
| % —————— . . e - — - -
| N
| \ -
&0.00 > ‘
AN ™~
N\ "
N N
A N
N\ hS
N\ .,
N .
A ",
AN .
40.90 > ¢
N\ 1
A !
AN 1 S
N .,
‘ AN -
| \ t
AN N\
Y .
N AN
N\ ~
N\ 1 N,
N 1 N
\ N,
N 1 .
AY 1 N
N L 1 N
\ i N
A 1 1 “ N\
Q0 > 4 4 4 4 3 <
\ -~ . .y ~ r ~ ~ \
-1,000 -,400 =-.200 .200 500 1.000 1.400
. . LOGI0C(DIAMETER)
0.1 0.15% 0.3 0.42% 1.0 2.3 4.0 10.

DIAHETER (MICRONS)
.NEARBY POQINTS MaY BE COMBINED.

20.

[
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2

THE TGLD AERODYNaAMIC DIAM,. WILL BE USED

EMTER INDICES OF RUNE TQ BE USESD, SEPARATED BY BLANKS, OR
ENTER 0 (ZERQO) TO USE ALL RUNS IN THE TEST

YIN

#suxnx" ERROR DECODING IN

SAMPLING AT 110.3 % OF ISOKINETIC RATE
#e% LINEAR INTERPOLATION USED BETWEEN  .27757046
wwe LINEAR INTERPOLATION USED BETWEEN  .53582413
##x LINEAR INTERPOLATION USED BETWEEN  4.9642313

S0, LiAM,.  PuEMNETR, ., ErmiLLENUT ERK.
#x% NQ QUTLET RUN IN THIS TEST

BSORT REFERENMCED AT LN, 120 OF PENEFF
FOLLOWING ARGUMENT TYPES DO NOT MATCH:
ARGUMENT NO. 01, CALLERS TYPE: INTEGER SUBPROGRAMS TYPE: REAL»4
##x WEIGHT 8 SHOULD BE POSITIVE, NOT .000
##% MASS ON STAGE 8 1€ Low
sue SAMPLING DURATION »50000000 1% SHORT .
REDUCE DATA FOR RUN 4

.53582413
.38161223
9.9600000

ENTER DIAMETER DEFINITION (1=PHYSICAL, 2=AERODYNAMIC, 3xaZRODYNAMIC IMPACTIOND .:'9

#FTN ERROR SUBPROGRaM BSORT ARGUMENT LIST DOESN’T MATCH CALLER
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Run Mo. WA 18

NAaRC
ENTER TEST DATE, IDATE, (MMDDYY)

>031534

DO YOU WISH TO REVIEW ALL RUNS IN A TEST? ENTER Y OR N?
>N

00 YOU WISH TO COMPARE SEVERAL RUNS? ENTER Y OR M
>
ENTER DIAMETER DEFINITION (1=PHYSICAL, 2=AERODYNAMIC, 3=AERODYNAMIC IMPACTIOM)
>2
THE TGLD AERODYMAMIC DIAM, WILL BE USED
DO YOQU WANT STATISTICS FOR 1=OM/DLOGD, 2=CUM, MASS, OR 3=CUM, ¥% MaSS?
>3
THE STD.OEVM., MINIMUM, AND MAXIMUM OF THE CUM. ¥ MASS WILL BE PRINTED
ENTER THE ‘NO., OF STD. DEV. TO BE USED TO IDENTIFY POTENTIAL OUTLIERS.
>3
ENTER INDICES OF RUNS TQ BE COMPARED SEPARATED BY BLANKS OR

ENTER IN TO COMPARE ALL INLET RUNS IN THE TEST OR

ENTER OUT TO COMPARE ALL OUTLET RUNS IN THE TEST
v 1 2

*FTN ERROR SUBPROGRAM B9SORT ARGUMENT LIST DOESN‘T MATCH CALLER
BSORT REFEREMCED AT LN. - 143 OF COMPAR

FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NQ. 01, CALLERS TYPE: [NTEGER SUBPROGRAMS TYPE: REAL®4

~Ane MASS ON STAGE 1 IS HIGH

*»% MASE ON STAGE 2 15 HIGH

%% MASS ON STAGE 3 IS HIGH

»n% MASS ON STAGE 4 1S HIGH

aan MASS ON STAGE % IS HIGH

a2 SAMPLING DURATION .30000900 1S SHORT
REDUCE DATA FOR RUN 1
SAMPLING AT 104,383 % OF ISOKINETIC RATE '

##% LINEAR INTERPOLATION USED BETWEEN . 28348087 54790400

s MASS ON STAGE 1 IS HIGH

#a% MASS ON STAGE 2 IS HIGH

=44 MASS ON STAGE 3 [S HIGH

=% MASS ON STAGE 4 [S HIGH

#4% MASS ON STAGE S IS HIGH

#ax SAMPLING DURATICON .50000000 IS SHORT
REDUCE CATA FOR RUN 2
SAMPLING AT 1046.3 X% OF ISOKIMETIC RATE

#a# LINEAR INTERPOLATION USED BETWEEN . ,28018280 + 54137444
»ad LINEAR [INTERPOLATION USED BETWEEN 89110739 1.8313324
1A 13

TEST SITE NARC NaRC

TEST DaTE 31384 31584

RUN NUMBER 1 2

RUN DATE 313584 31584

START TIME 1254 13239

TOTAL MASS 9’.4?054-04 4.980E+04
STD. DIAM. CUM. X% MASS < DS0

3 +30 04 12

4 -63 .14 S,

S 1.00 41 «44

é 1.2% + 40 -1

? 2,% 2.15 1.75

8 46.00 7.38 8.08

$ 10.00 14,73 14.32

10 15.00 25.23 27.24 -
11

20,00 37.32 37.51



DATA COMPaRISON FOR 2 INLET RUNS BY ENT

STD. Dlam,
(MICRONS)
3 »30
4 .53
S 1.00
& 1.25%
7 2.50
g 4.00
? 10,00
10 1%.00
11 20.00

DO YoU waNT TO PL
>Y

<l

NO. DM/DLOGD CUMULATIVE . CWM. % Mass < pso

RUNS (MG/DNCM) Masg < bS0 AVG, §TD. DEV. MIN. Max.
0 .00 é.99E+01 09 .04 08 12
2 4.47E+02 1.415.02 18 .02 16 .19
2 1.31E+03 3,3sE+02 .42 02 .91 .44
2 2,09E+03 S,01E+02 463 .04 - 40 'S4
2 6.43E+03 | ,S9E+03 1.95 .28 1.7% 2.15
2 2.08E+04 4.15E+03 - 7.73 .50 7.38 §.08
2 3.28E+04 1,24E+04 15.8% 1.09 14,78 L8.32
2 5.84E+04 2.09E+04 26.2% 1.43 25.23 27.2¢
2 8.71E+04 3,08E+04 38,52 1.41 37.52 3%.51

OT CUM % MASS? ENTER Y OR N

COMPARISON OF cuM. % MASS FROM 2 Runs AT STD. DlamM,.

18 INPUT POINTS, 0 WERE ouTsiDE LIMITS

80.00

60,00

20.00

N\
N
\
N\
\
N\
N\
N
\
N\
>

1
2 2 2 2
-1.000 -.400 -.200 .200 . 400 1.000 1.400
LOGL0(DIAMETER)
0.1 0.15 0.3 g.428 ;.0 2.8 8.0 10, 2,

NEARBY POINTS May

DIAMETER (MICRONSS
8E COMBINED

DO You wisH To REPEAT THE COMPARISON EXCLUDING SOME RUNS? ENTER v oF M
> .



NARC ) Bun No. 12A + 1273
ENTER TEST DATE, IDATE, (MMDDYY)
>031594

DO YOU WISH TO REVIEW ALL RUNS IN A TEST? ENTER Y OR N?
N '

00 YQU WISH TQ COMPARE SEVERAL RUNS? ENTER Y OR N
Y |

>2
THE TGLD AERODYNAMIC DIaM. WILL BE USED
DQ YOU WANT STATISTICS FOR 1=0OM/DLOGD, Z=CLM. MASS, UR 2=CUM. ¥% MASS?
>3
THE STD.DEV., MINIMUM, AND MaxIMUM OF THE CUM, % MASS WILL BE PRINTED
ENTER THE NO. QF STD. DEV. TO BE USED TO IDENTIFY PUTENTIAL OUTLIERS.
>3
ENTER INDICES QF RUNS TO BE COMPARED SEPARATED BY BLANKS OR

ENTER IN TQ COMPARE ALL INLET RUNS IN THE TEST OR

ENTER OUT TO COMPARE ALL OUTLET RUNS [N THE TEST
>3 4 :

#FTN ERROR SUBPROGRAM BSORT ARGUMENT LIST DOESN'T MATCH CALLER
BSORT REFERENCED AT LN, 143 OF COMPAR

FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NO., 01, CALLERS TYPE: INTEGER SUBPROGRAMS TYPE: REAL»4

#+# WEIGHT 9 SHOULD BE POSITIVE, NOT ~ .000
e MASS ON STAGE 7 IS LOW
#a2 MASS ON STAGE 8 IS LOW
»=a% MASS ON STAGE ? IS LOW
#an SAMPLING DURATION . 500080000 1S SHORT
REDUCE DATA FOR RN 3
SAMPLING AT 110.1 % OF ISOKIMETIC RATE .
*#n LINEAR INTERFPOLATICN USED BETWEEN .S34154%4 .88241431
##» LINEAR INTERPOLATION USED BETWEEN 1.8331097 3.31%4837

### WEIGHT 9 SHOULD BE POSITIVE, NOT .000
»a% MASS ON STAGE g8 IS .Low
»%+ SAMPLING DURATION 50000000 IS SHORT

REDUCE DATA FOR RUN 4

SAMPLING AT 110.3 % OF ISOKINETIC RATE
#a% LINEAR INTERPOLATION USED BETWEEN 127797046 «33532413
‘% LINEAR INTERPOLATION USED BETWEEN .53%82413 .88141223
#=a% LINEAR INTERPOLATION USED BETWEENM 4,9442313 ?.9400000

12A 123

TEST SITE NARC NaRC

TEST DATE 31584 31534

RUN NUMBER 3 4

RUN DATE 31534 31384

START TIME 1512 1544

TOTAL MASS L .174E+04 3.328€E+04

$TD. DIAM, CUM, X MASS ¢ D30

3 «30 .01 09
4 623 .08 .12
] t.00 42 28
é 1.25 -] .44
? 2.350 1.23 1.37
g 4.00 5.19 3.70
? 10.00 11.79 6.23
10 1S.00 2.189 15.47
11 20.00 34.83 2%.49%

DATA COMPARISON FOR 2 INLET RUNS BY ENT

ENTER DIAMETER DEFINITION (1=PHY-SICAL, 2oAERQDYNAMIC, 3I=ABRODYMAMIC I[MPACTIOND

)

A I A I AT By EE B EE
0 = S . A B



'-

3TD. RIAM.

(MICRONS)

.63
1.00
1.2%
2.50
. 6,00
10.00
10 15.00
11 20.00

VWON AW

»Y

80.00

60.900

40.00

20.00

.00

CUMULATIVE CUM,

S AL S S SN ST S AN S Ar S S S

NO. DM/DLOGD 4 MASS | DSO
RUNS (MG/DNCM) MASS ¢ DS0 aVG, STD. DEU. MIN, .
0 .00 1.61E+01 .05 .06 .05 .09
2 8.01E+Q1 2.54E+0% .10 03 .0z 12
2 2.97E+402 5,12E+01 9 10 12 .26
2 4.51E+02 8,74E+01 .34 .13 2% .44
2 ?.22E+02 3.02E+02 1.31 .09 1.2% 1.37
2 3.07E+03 9.228+02 4,44 1.08 3.7° S.19
2 $.02E+03 | ,74E+03 ?.03 3.89 $.2% 11.72
2 1. 95E+04 32,89E+03 18.823 4,74 15,47 22.18
2.465E+04 4,80E+03 31.646 4,49 29.4% 34.83
DO YOU WANT TO PLOT CUM % MASS? ENTER Y OR N )
COMPARISON QF CUM. % MASS FROM 2 RUNS AT $7TD. DIaM,
18 INPUT PQINTS, 0 WERE OUTSIDE LIMITS
\ ~ -~ ry o~ ~ -~
AN
\
N
N\
N
AN
N
N
AN
)
N
AN
N
AN
\
\
AN
AN
AN
>
N
AN
N\
AN
N\
N\
N\
N
hY
>
N\
AN
N 1
AN
N\
AN 1
N
N
N\ 1
»
AN
N\
AN !
\ .
AN 1
N\
N 1
AN 1
\ 1 .
> 2 2 2z 2 2 '
\ ~ r 3 ~ - A
=-1.000 -.400 -.200 . 200 «+ 600 1,000 1.400
LOGIO(DIAMETER) :
.1 0.15 0.3 0.4629 1.0 2.5 4.0 10. 20.
. DIAMETER (MICRONS)
NEARBY POINTS MAY BE COMBIMED -
DO YOU WISH TO REPEAT THE COMPARISON EXCLUDING SOME RUNS? ENTER Y OR N

M



<4

PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN 144

PLANT?! Morth Americam Refractories ComPany, Farbers, Missauri

)  SAMPLING LOCATION: Scrubber Inlet \ DATE: 021554
| START-FINISH TIME: 13051307 \  VOLUME METERED, ACF: 1.218 4
: ZR) SAMPLING RATE, ACFM 0.317 NOZZLE DIA.. INCHES: 0.122 [
3T) SAMPLING TIME, MINUTES: 2.00 Y) METER CAL. FACTOR: 0.992
PB) EBARD. PRESS.,IN,HG,! 29.40 TM) METER TEMP.. DEG F: 92 I
PSI) STATIC PRE3S., I[N. HZO: =4.30 DOH) DELTA H AVG., IN. H20: 0.74 .
‘ TS) STACK GAS TEMP.. DEG F: 125 DEN) PARTICLE DENSITY, GM/CC: 1.00
FMY) MOISTURE % BY VOLUME: 13.9  VCF) VISCOSITY CORR. FACTOR: 1,044 '
DCF) DENSITY CORR. FACTOR: 1,000  MD) MOL WT. DRY LB/LB=MOLE: 29.02 _
I30KINETICS, % 120.2 CONCENT., GR/DSCE: 2.9103 '
- PARTICLE DIAMETER - CATCH PERCENT CUM. % I
© 3TAGE (micrans) WETGHT OF TOTAL LESS THAN :
NI, FROM GRAPH  AERGDYNAMIC (msms ) (%) GIVEN DIA
FreSer 2,32 9,73 144, 30 S0, 3 49,2
§ Frelme e 12 =, 43 7.7 2.7 46,5

1 . S.32 S. 55 25

L ]
s
Y]
[ry]
L ]
@
LY ]
~]
L]
~

2 Z. 42 2,57 28;79 10.0 27,

3 2.20 2430 248,467 12.0 15.7

4 1.31 1.37 24,27 2.4 7.3 !
b 0.27 Q.91 14.27 S.0 2.3 .l

o~
Lo
(|
7]
L
(]|
a
o
N
~
—

i
Lo ]
F -

~J

0.21 0,32 0,40 0.1 .3

TOTAL CATCH EE, 21

FILTER < 0.31 < 0.32 . 0.8z 0.3 _ I




25

PARTICLE SIZING FIELD DATA & RESULTS TABULATION

) ) RUN 14B

PLANT: North American Refractaories ComPany. Farbers, Migssouri

SAMPLING LOCATION: Scrubber Inlet | DATE: Q2158

START-FINISH TIME: 1338 - 1340 VOLLIME METERED, ACF! 0.33
SR) SAMPLING RATE, ACFM . 0.557 NOZZLE DIA., INCHES: = ©0.12
ZT) SAMPLING TIME, MINUTES: 2.00 Y)  METER CAL. FACTOR: 0.7

FB) BARO. PRESS..,IN.HG.: 2?.40 TM) METER TEMP., DEG F: @

F3I) STATIC PRESS.. IN. H20: -—4.30 DH) DELTA H AVG.., IN. H20: 0.7
T2) STACK GAS TEMP., DEG F: 127 DEN) FARTICLE DENSITY., GM/CC: 1.0
PMV) MQISTURE %4 BY VOLUME: 13,9 VCF) VISCOSITY CORR. FACTOR: 1.0<

DOCF) DENSITY CORR. FACTOR: 1.000  ™MD) M™MOL WT» DRY LB/LB-MOLE: 22,0

£
<
N

ISOKINETICS, % =54.7 CONCENT.,» GR/DECF:

- PARTICLE DIAMETER = CATCH | FERCENT CUM. %
STAGE ' {micrans) WEIGHT aF TOTAL LESS THaN
NQ. FROM GRAPH AERODYNAMIC (mams) (%) GIVEN DIA

PreSer 11,29 11.8% 171, 20 £3.S 6.9
Frelme 9,92 10, 2é &0 2.4 34, 1

1 5£.51 £.20 12.70 &7 27.2

I3
5
[y
b
Y
D3
F3

20.00 7.4 12,3

i
r
G
~
b
~
Q

19,17 7.1 12.7
4 1.52 1.65 12,99 5.z 7.5
I S 1.05 1.10 7.0Q5 2. 4,9 |
& 0.45 0.468 1.32 0.5 4.4
7 Q.28 Q.40 0.47 0.2 4,32

FILTER T0.38 < 0.40 i 11.2%9 4.2

TOTAL CATCH 270,45

T .
L1 ]
| ]




4.

PARTICLE SIZING FIELD DATA & RESULTS TABLULATION

RN 1A

PLANT: North American Refractories CompPany. Farber, Missouri

SAMPLING LOCATION: Scrubber In{et - DATE: 031524
| :
i _ START-FINIZH TIME: 1335-1524 VOLUME METEREB. ACF: 0,524
| SR)  SAMPLING RATE{ ACFM 0.761 NOZZLE DOIA.. INCHES: Q. 135
% 3T)  SAMPLING TIME, MINUTES: 1.00 Y) METER CAL. FACTOR: 0,992
| FR)  BARD. PREZS., IN.HG.: 27.40 ™) METER TEMP.. DEG F: 7z
FEI) STATIC PRESS.,. IN. HZO: -4.30 DH) DELTA H AVG., IN. H20: 0.73
TS) STAQK GAS TEMP,. DEG F: 124 DEN) PARTICLE DENSITY, GM/CC: 1.Q0
PMV) MQISTURE %4 BY VOLLUME: la. b VCOF) VISC2ITY CORR. FACTOR: 1.0Q43%
DCFY DENSITY CORR. FACTOR: 1.000 MDY MOL WT., ORY LB/LB-MOLE: 23,92
ISORINETICSE, % 110.3 CONCENT. . GR/DSCF: 1.2174
- PARTICLE DIAMETER - CIZATECH FERCENT M, %
STAGE {micrans) WEIGHT OF TAOTAL LE== THAN
N, FROM GRAPH AERDDYNAMIC {mams) (%) GIVEN DIA
PreSer P hEE 10.19 36010 3. 1403
Q 11,02 11.4% Q.13 2,4 15,7
1 4,73 23 G.32 1.2 14.7
= 4,62 4,32 Lohd 3.y 10,2
3 .20 T.74 1.%93 ' 4.5 CYp
4 2.02 2. 11 1.45 2.2 2.3
=] 1.02 1.07 0. 45 1.3 1.0
& 0. 43 0. bd 0,11 0.3 0.7
7 0.42 0. 44 0.11 G.2 C.4
FILTER o 0.4z o 0,44 : D.12 0.4
TOTAL CATCH 43,09




27

FARTICLE SIZING FIELD DATA % RESULTS TABULATION

N ] RUN 1SB

PLANT: Morth American Refractories CompPanys Farber. Missouri

SAMPLING LOCATION: Scrubber Inlet DATE: ©€=2135¢

START-FINISH TIME: S57-1558 VDLUME_METERED, ACF: 0.5%
SR> SAMPLING RATE. ACFM Q.77% NOZZLE DIA., INCHES: 0.1%
ST) SAMFLING TIME. MINUTES: 1.00 Y) METER CAL. FACTOR: Q.95
FB) BARO, PRESS.. IN.HG.: 29.40 T™™) METER TEMP.. DEG F: . =

F2I) STATIC PRESS.. IN. H2Q: =4.70 DH)  DELTA H AVG.. IN. H2Q: 0.¢

TZ) STACK GAS TEMP., DEG F: 135 DEN) PARTICLE DENSITY, GM/CC: 1.C
FMV) MCOISTURE % BY VOLUME: 16.6  VCF) VISCOSITY CORR. FACTOR: 1.0¢
DCF) DENSITY CORR. FACTOR: 1.000  MD) MQL WT, DRY LB/LB-MOLE: 22 °
ISOKINETICS, % 112.6 CONCENT.» GR/DZCF: 2,007
- PARTICLE DIAMETER - CATCH  PERCENT CUM. %
STAGE {(micransg) WEIGHT OF TOTAL LEZE THAIN
NO. FROM GRAPH AERODYNAMIC (msms) (%) BIVEN DIA
FPreSer Fa B0 10,032 246,70 S0. 4 47,4
Prelme 2. 36 - &2.74 0.00 0.0 av, 4
1 5. 43 5.73 7.54 10.4 9.0
. 2 2.52 3. 68 7.55 10, 4 28. 4
3 2.26 2.26 P 8, 12,3
4 1.24 1,40 1,46 2.0 17.&
5 ) 0.89 0.72 0.27 0.4 17.4
b 0.55 0.57 ' 0.00 0.0 17.4
7 Q.32 0.33 -3 1.7 15.7
FILTER 2 0.32 < 0.3% 11,39 15.7
TAOTAL CATCH 72.82

- O G W NS g O s = S . - U S U S S ER =R
. !'.'. -.l




ENTER TEST OnTE, I1DATE, (MMODWY)

>031534
B0 YOU WISH TO REVIEW ALL RUNS IN & TEST? ENTER Y OR No

YN _

DO YOU WISH TO COMPARE SEVERAL RUNS? ENTER Y OR N |4A) 148,
™

154,

" ENTER DIAMETER -DEFINITICN ¢1=PHYSICAL, Z=RERODYNAMIC, 3=AERCOVMAMIC IMPACT I aM)

.

>2

THE TGLD AERODYNAMIC DIAM. WILL BE UsER

D0 YOU WeNT STATISTICS FOR 1=0M/DLOGD, 2=CUM. MASS, OR 3=CUM. 4 MASS?
>3

THE S$TD.DEV., MINIMUM, AND MAXIMUM OF THE CUM. % MASS WILL Sc PRINTED
ENTER THE NO. OF STD. DEV. TQ SE USED TO IDENTIFY POTENTIAL OUTLIERS.
23 '
ENTER INDICES QF RUNS TG BE COMPARED SEPARATED BY BLANKS OR

ENTER IN TO COMPaRE ALL INLET RUNS IN THE TEST QR

ENTER OQUT TO COMPARE ALL OUTLET RUNS IN THE TE3T

YQUT _
- #u% MASS ON $TAGE  — T m - IS AIGH  — " vm—— = e el L
#n% MASS ON STAGE 3 IS HIGH
##4 MASS ON STAGE 4 13 HIGH
#ex MASS ON STAGE S IS HIGH
##% MASS ON STAGE & IS HIGH
#»% SAMPLING DURATION  2.0000000 IS SHORT
REDUCE DATA FOR RUN s
SAMPLING AT 120.3 % OF ISOKINETIC RATE
»#% LINEAR INTERPOLATION USED BETWESN  .37844047 .657123%4
#»# LINEAR INTERPOLATION USED BETWESN  .97211783 1.7347353

*#% JET VELOCITY > S000 cM/SEC

- STAGE - 8

VALUE 9839.44

»4% MASS ON STAGE - 2 1S HIgH
*3% MASS ON STAGE 2 IS HIGH
#x% MASS ON STAGE 4 IS HIGH )
##% MASS ON STAGE S I3 HIGH
#%%4 MASS ON STAGE ? I35 HIGH

%% SAMPLING DURATION  2.0000000 1S SHORT
REDUCE OATA FOR RUN. ‘ é
SAMPLING AT 84,3 X OF ISOKINETIC RATE

#%% LINEAR INTERPOLATION USED BETWESN 47714914 81332145
#*e LINEAR [NTERPOLATION USED BETWEEN 1.1943351 2.1180792
*a% SAMPLING DURATION 1.0000Q000 IS SHORT
C RELQUCE LDReS FUR RN /

SAMPLING AT 110,46 % OF ISOKINETIC RaTE
#a% LINESR INTERPOLATION USED SETWEEN + 35034415 +PAS87 243
##% LINEAR INTERPOLATION USED BETWEESN 70587343 1.331783%

*%% WEIGHT 7 SHOULD BE POSITIVE, NOT .000
*ax MASS QN STAGE 7 I3 LowW
%% MAS3 ON STAGE ? 13 MIGH
*4% SAMPLING DURATIOM {.0000000 [3 SHORT

REDUCE CaTaA FOR RUN 8

SAMPLING AT 112.7 % OF [ZOKINETIC RaTE
##¢ LINEAR INTERPOLATION USED BETWEEN 462203047 1.00800%%
#»%x LIMEAR INTERPOLATION USED BETWEEN 1.,00280075 17972410
*w4 JET VELOCITY > %000 CM/SEC

3TAGE 2

VALUE $%21.01

‘E.

e




TE3T 3i7t NaRC NARC NAaRL N=RC

- " TEST DaTE 31554 31584 21384 31584 2 9
RUN NUMBER -] é 7 8
RUN DATE 21334 31524 31524 31384
START TIME 1303 13489 153% 1557

TOTAL MASS 2.920E+03 1.224E+04 2,.779E+03 S.047E+03
STD. DIAM, CUM. % MASS < D50

*\ . 4 +63 41 4.26 .74 15.80
o ] 1.00 2.56 4.30 .13 ' 185,93
é 1.25 4.47 3.08 1.3% 16.0%
7 2.50 19.41 10.79 3.87 20.36
8 $.00 40,27 26.31 11.24 39.01
? 10.00 49 .75 33.4% 14.08 . 33.53
10 15.00 S59.12 41 .30 25.01° 65.23
11 20.00 &7.12 50.38 3¢.81 73.36
' DATA COMPARISON FOR 4 QUTLET RUNS BY ENT '
STD. DlAM. NO. DM/DLOGD CUMULATIVE CuM. % MaSs < DSO
(MICRONS) RUNS (MG/DNCM) MASS ¢ DSO AVG. STD. DEV, MIN. MAX .
4 63 4 1.31E+02 3,44E+02 5.30 7.21 .41 15.80
S 1.00 4 5.36E+02 4.,04E+02 $.03. 6.74 1.13 15.93
s 1.28 4 7.71E+02 4.48E+02 4.80 é.3% 1.59 14.0%
7 2.50 4 3.46E+03 1.05E+03 13.64 7.86 3.87 20.%548
8 6.00 4 2.94E+03 2,27E+03 29.20 - 13.%54 11.24 40.27
. 9 10.00 4 3.17E+03 2.92E+03 38.21 17.13 16.08 53.53
.10 1S.00 4 4.58E+023 3.S8E+03 47 .47 18.20 25.01 65,238
11 _20.00 9 . 3.90B*03_4,228+03 _  S56.92 ___ 16,55 _36.81 . 73,36

A R




32 INPUT PQINTS, 0 WERE OQUTSIDE LIMITS

-~

\ ~ “~ \
N\ N
N\ N
N\ N\
AY N\
AN AN
N N
N ~
N\ \
: N\ N\
87.00 > 4
N N
AN N
N Tl
\ N -
& \ N
N t X
N 1
AN "
£0.00Q > .
b i
\ *,
N\ .
AN 1 u
AN 1 "~
hY 1. RS
\ "1\
N\ ~
AN Y
49.00 > 1 1 ‘
N 1 i
N\ 1 "
\ .‘\
N 1 ~
N\ *\
AN “
N\ 1 ~
\ ’ 1 N
AN N
20.00 » 1 <
N\ 1 N\
\ 1 1 N
N\ 1 1 AN
\ N
N\ 1 1 hS
AN hY
\ N
N\ 1 1 2 N
N\ t 1 N\
a0 > 2 S | <
'\ ~ -~ ~ -~ ”~ ~ ‘\
-1.800 -.400 -,200 .200 400 1.d00 1.400
LOGLOCODIAMETER) -
0.1 Q.18 0.3 0.42% 1.0 2.5 4.0 10. 20.

: DIAMETER (MICRONS)
NEARBY POINTS MaY BE COMBINED




i e W el W et R TR G AP L e [ I PN ol QRSP L o) [N A -— - T
Y
_ ENTER DIAMETER DEFINITION (1mPHYSICAL, 2=AERQDYNAMIC, 3=AERODYNAMIC IMPACTION)
>2 :
THE TGLD AERODYNAMIC DIAM. WILL BE USED
ENTER INDICES OF RUNS TO BE USED, SEPARATED BY BLANKS, OR
ENTER 0 (2ER0) TO USE ALL RUNS IN THE TEST

##% NO INLET RUN IN THIZ TEST

l S s 7 8
#FTN ERROR SUBPROGRAM BSORT ARGUMENT L1ST DOESN‘T MATCH CALLER
o _ BSORT REFEREMCED AT LN, 120 OF PENEFF
' | FOLLOWING ARGUMENT TYPES DO NOT MATCH:
ARGUMENT NO. 01, CALLERS TYPE: INTEGER SUBPROGRAMS TYPE: REAL#4
sax MASS ON STAGE 2 1S HIGH
#u% MASS ON STAGE 2 I8 HIGH
#e% MASS ON STAGE 4 18 MIGH
»u% MASS ON STAGE 5 1S HIGH
rux MASS ON STAGE & 1S HIGH
. #x% SOMPLING DURATION  2.0000000_ 1S SHORT
I D REOQULE DRlm FUR RN .
: _SAMPLING AT 120.3 % OF ISOKINETIC RATE
new LINEAR INTERPOLATION USED BETWEBN  .37348067 L65T12356
3 ax» _INEAR INTERPOLATION USED BETWEEN  .97211983 1.7347353
; »w%e JET VELOCITY > %000 CM/SEC
STAGE g
CUALUE  5839.86
l ' ssx MASS ON STAGE 2 1S HIGH
; %% MASS ON STAGE 3 IS HIGH
. %% MASS ON STAGE 4 1S HIGH
_ #%% MASS ON STAGE S IS WIGH
, #a# MASS ON STAGE $ 18 HMIGH
#xx SAMPLING DURATION  2.0000000 IS SHORT
. REDUCE DATA FOR RUN é
SAMPLING AT ©4.8 % OF ISOKINETIC RATE
: #=% LINEAR INTERPOLATION USED BETWEEN .47714%14 .81352145
' s%x LINEAR INTERPOLATION USED BETWEEN 1.17458%1 2,1180792
#x% SAMPLING DURATION  1.,0000000 IS SHORT
_ REDUCE D&Ta FOR RUN 7 _ )
: SAMPLING AT 110.5 % OF ISOKINETIC RATE
, waé LINEAR INTERPOLATION USED BETWESEN  .SS03441% L0527 382
‘ »x# LINEAR INTERPOLATION USED BETWEEN  .$0%87343 1.8819°82%
' _sa# WEIGHT 7 SHOULD BE POSITIVE, NOT .000
#x% MASS ON STAGE 7 IS LOW
" *#% MASS ON STAGE ? 1S HIGH
sx# SAMPLING DURATION  1.0000000 1S SHORT
: REDUCE DATA FOR RUN 2 :
l SAMPLING AT 112.7 ¥ OF ISOKINETIC RATE
»en LINEAR INTERPOLATION USED SETWEEN  ,&6820804% 1.008009%
. %% LINESR INTERPOLATICN USED BETWEEN  1.008009% S 1.7972410
%% JET UVELOCITY > 5000 CM/SEC
STAGE 8
VALUE 5S2t.01
. STD. DIAM. PENETR. ERR. EFFICIENCY ERR.



Ruw th. HA+ H8

 NORC -
ENTER TEST DATE, 1DATE, (MMDOYY)
»03198¢ -

DO YQU WISH T REVIEW ALL RUNS IN A TE3ST? ENTER Y OR N?
N

PO YOU WISH TO COMPARE SEVERAL RUNS? ENTER Y QR N
»Y )
E:TER DIAMETER DEFINITION 'llSPHYSICAL, 2=AERODYNAMIC, 3=mAERODYNAMIC MPacTioN)
?
THE TGLD AERQDYNAMIC DIAM. WILL BE USED
>30 YOU WANT STATISTICS FOR {=OM/DLOGD, 2=CUM. MASS, OR 3=cUM., % MASST
THE STD.OEV., MINIMUM, AND MAXIMUM OF THE CUM. % MASS WILL BE PRINTEX
ENTER THE NQ. OF STD. DEY. TO BE USED TO IDENTIFY PQTENTIAL OUTLIERS.
>3 |
ENTER INDICES OF RUNS TO BE COMPARED SEPARATED BY BLANKS OR

ENTER IN TO COMPARE ALL INLET RUNS IM THE TEST OR

ENTER OUT TO COMPARE ALL QUTLET RUNS IN THE TEST
5 8

#FTN ERROR- SUBPROGRAM BSORT ARGUMENT LIST DOESMN'T MATCH CaLLER
BSORT REFEREMCED AT N, 143 OF COMPaR
FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NO. 01, CALLERS TYPE:; INTEGER SUBPROGRAMS TYPE: REAL«4

#+# MASS ON STAGE -2 IS HIGH
##% MASS ON STAGE 3 IS HIGH
#a% MASS ON STAGE 4 1S HIGH
##% MASS ON STAGE S 1S HIGH
##% MASS ON STAGE 6 1S HIGH
*se SAMPLING DURATION  2.0000000 IS SHORT
REDUCE DATA FOR RUN s
SAMPLING AT 120.3 % OF ISOKINETIC RATE
##% LINEAR INTERPOLATION USED BETWEEN  .37864047 . 63712386
### LINEAR [NTERPOLATION USED BETWEEN  .97211983 1.7347353
##% JET VELOCITY > $000 CM/SEC
STAGE 8
VALUE $839.46
*#% MASS ON STAGE 2 IS HIGH
#4% MASS ON STAGE 3 IS HIGH
### MASS CN STAGE 4 IS HIGH
##4 MASS ON STAGE S IS HIGH
##% MASS ON STAGE ? IS HIGH
##% SAMPLING DURATION  2.0000000 1S SHORT
REDUCE DATA FGR RUN é
SAMPLING AT 84,8 % OF ISOKINETIC RATE
»## LINESR INTERPOLATION USED BETWEEN  .47714%16 81352145
*a LINEARIII ERPOLATION USED BETUEEN  1.1743831 2.1180792
TEST SITE NARC NARC
TEST OATE 31384 31384
RUN NUMBER s 6
RUN DATE 21584 31584
$TART TIME 1303 1348
TOTAL MASS 8.720E+03 1.226E+04
STD. DIAM. CUM. % MASS < DSO
4 .63, .41 4.26
s 1.00 2.56 4.%0
§ 1.2% 4.47 5.06
7 2.%0 19.41 10.70
8 6.00 , 40.27 26.31

' /(i W N e
S O Wy Sx N Sy BE oy A e , A _



Y lu.yuy 47,75 3Z2.4% 33

(18 15,00 S59.12 41,30

11 20.00 &7.12 50.38

DATA COMPARISON FOR 2 QUTLET 'RUNS BY BNT

3TL. DlaM, NO. DOH/DLOGD CUMULATIVE CuM. * MASS ¢ DSO

(MICRONS) RUNS (MG/DNCM> MASS < D50 AVG. §TD. DEV. MIN. Max,
4 . .83 2 1,52E+02 2.30E+02 2.34 2.72 .41 4,23
=] 1.00. 2 ?.90E+02 3.P0E+02 3.93 1.37 2.35¢ 4.50
é 1.25 2 1.44E+03 S.10E+02 4.7?7 .42 4,47 S.0s
7 2.30 2 5.85E+03 1,352E+03 15.06 4.18 10.70 19.41
8 4.00 2 4.00E+03 3.41E+03 33.29 ¥.87 26.31 40.27
$ 10.00 2 4.31E+03. 4.27E+03 41.42 11.50 33.49 4%.7%
10 135.00 2 é6.40E+03 S.17E+02 S0.21 12,460 41.30 sP.12
i1 20.00 2 8.03E+03 6,08E+03 98.7% 11.84 50.38 67.12

DO YOU WANT TO PLOT CUM % MASS? ENTER Y OR N
>*TIMEOUT WARNING*
Y

COMPARISON OF CuM, % MASS FROM 2 RUNS aT $TD. DIaM.
1é INPUT PQINTS, ¢ WERE OUTSIDE LIMITS

e "~ . .3 ~ A~

80.00

60.00

40.00

20.00

/v/////////v/////////v/////////v/////////v//////////

/‘A/////////A/////////A/////////A/////////A//////////

1 1 2 }
1
.00 y
=-1.000 -.400 -, 200 .200 +&00 1.000 1.4¢00
LOG!O(DIAHETER)
0.1 0.19 0.3 0.325 1.0 2.5 é.0 10. 20.

DIAMETER (MICRONS)
NEARBY POINTS MAaY BE COMBINED

D0 YOU WISH TO REFEAT THE COMPARISON EXCLUDING SQME RUNS? ENTER Y OR N
>



[ NARE N

ENTER TEST DATE, IDATE, (MMODYY) Ruym 8. IS4 v A58
021534

DO YOU WISH TO REVIEW ALL RUNS IN A TEST? ER Y OR N?

MN

\

PO YOU WISH TQ COMPARE SEVERAL RUNS? ENTER Y OR N
Y
EMTER DIAMETER DEFINITION (1=PHYSICAL, MERODYM&HIC. 3= ERODYNAMIC IMPACTIOND
»2
THE TOLD AERODYMAMIC DIAM, WILL BE USED
00 YOU WANT STATISTICS FOR 1=0M/DLOGD, 2=CUM. MASS, OR 3=CUM., % MASS?
>3
THE STD.OEV., MINIMUM, aND MAXIMUM OF THE CUM, % MASS WILL BE PRINTED
ENTER THE NO. OF STD. DB/, TU BE USED TO IDENTIFY PQTENTIAL QUTLIERS.
>3
ENTER INDICES OF RUNS TQ BE COMPARED SEPARATED BY BLANKS OR

ENTER IN TO COMPARE ALL INLET RUNS IN THE TEST OR

ENTER OUT TO COMPARE ALL OUTLET RUNS IN THE TEST
»7 8 .

#*FTN ERROR  SUBPROGRAM BSORT ARGUMENT LIST DOESN'T MATCH CALLER
BSORT REFSRENMCED AT LN. 143 OF COMPaR
FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NO. 01, CALLERS TYPE: INTEGER SUBPROGRAMS TYPE: REAL«4
aw SAMPLING DURATION 1.0000000 IS SHORT
REDUCE DATA FOR RUN 7
SAMPLING AT 110.6 % OF ISOKINETIC RATE
#un LINEAR INTERPOLATION USED BETWEEM . TH034418 +P0387363
#%% LINEAR INTERPOLATION USED BETWEEN «P0IB7343 - 1.881983°9
»ws WEIGHT 7 SHOULD BE POSITIVE, NOT .000
=x% MASS ON STAGE 7 1S LOw
»nw MASS ON STAGE ? 1S HIGH
»an SAMPLING OURATICON 1.0000000 IS SHORT
REDUCE DaTa FOR RUN ]

SAMPLING AT 112.7 ¥ OF ISOKINETIC RATE

w4 LINEAR INTERPOLATION USED SETWEEN 428208047 1.0089093
4% LINEAR INTERPOLATION USED BETWEEN 1.00300%% 1.77972410
»#% JET VELOCITY > 5000 CM/SEC

STAGE =]

VaLUE S%21.01

IS A /53

TEST SITE NaRC NaRC

TEST DaTE 31584 31534

RUN NUMBER 7 -

RUN DATE 31584 31584

START TIME 153% 1557

TOTAL MASE 2.779E+03 5.047E+023
3TD. DlaM. CUM. % MASS < DE0

4 .83 .74 15.20
S 1.00 - 1.13 15.93
é 1.29 1.59 16.08%
? 2.30 3.97 20.94
3 4.00 11.24 3?7.01
? 10.00 16.08 53.33
10 15.00 23.01 63.29
11 20.90 C36.81 73.34

CaATa COMPARISON FOR 2 QUTLET
3T0. DiaM, NOQ. DM/DLOGD CUMULATIVE cuM. 4L MasSS < DSO
(MICRONS? RUNS (MG/DNCM)Y MaS3 (-DS0 AVG, STD. DEV. HIN;. mw<.



voNO L

10
11

>

----r------—-

IY-X-)
1.00
1.25
2.50
é.00

10.00
135.00
20.00

80.00

60.00

40.00

29.00

.00

NRNWNNMNRNN K

16 INPUT POINTS,

1.11E+02
8.17E+01
1.00E+Q2
1.08E+03
1.8%E+03
2.03E+03
2.77E+03
3.038E+03

DQ YOU WaNT TO PLOT CUM X%
COMPARISON OF CUM. % MASS

4. 09Ewy2
4,18E+02
4,278+02
5.73E+02
1.14E+03
1.57E+03
1.99E+03
2.36E+03

[y
|

8,2/
8.353
8.82
12.22
25.12
34.81
45.13
S5.08

MASS? ENTER Y OR N

1V.480
10.44
10.22
11.81
19.64
26.49
28.45
25.85

FROM 2 RUNS AT STD. DIaM.

0 WERE QUTSIDE LIMITS

o o
1.13
1.59
3.87
11.24
15.08
2%5.01
36.81

12.8V
13.93
12,095
22,56
39,01
£3.83

e, 258

T3.36 -

/‘//’/a//’/.’l’/’/"/’/l’/’/d//‘/-/\’/./f’/-/4,/'/-,\f/’/4//'/‘,/’/J/\'/J’/’/t,/‘/J//’/

NS A SIS S S S AL PSP SIS VPPV IPY

DIAMETER (MICRON
NEAREY POINTS MAY BE COMBINED
DO YOU WISH TO REPEAT THE COMPARISON EXCLUDING SOME RUNS? ENTER Y OR N
>

s

-1.000 ~.400 -.200 .200 600 1.000 1.400
LUG10<DIAMETER)
0.1 0.15 0.3  0.529 1.0 2 6.0 10, 0.




7.2 FLINT CLAY TEST RESULTS

7.2.1 PARTICULATE

APPENDIX 7.2.1
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: North -American Refractories Comeanys Farber,

Theta

Dia

Ce

Y

Pbar

Delta H

Vm

tm

Vmistd)

Vie

Vw(std)
“HZ20

Mfd

SAMPLING LOCATION

Cvclone Inlet
Cvclone Inlet

Cveclone Inlet

RUN DATE

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES
NOZZLE DIAMETER. INCHES
PITOT TUBE COEFFICIENT

DRY GAS METER CAL. FACTOR
BAROMETRIC FRESSURE. IN. HG.

AVG, PRESS. DIFFERENTIAL OF
ORIFICE METER. IN. HZ20

VOLUME OF METERED GAS SAMPLE
DRY ACTUAL CUBIC FEET

DRY GAS METER TEMF., DEG. F

VOLUME OF METERED GAS SAMPLE
@ DRY STD. COND., DSCF#

VOLUME OF WATER CATCH IN
IMPINGERS & SIL. GEL.sML

VOLUME OF WATER VAFOR. SCF®
MOISTURE. PERCENT BY VOLUME

DRY MOLE FRACTION

ECEE

03/13/34

14355
16353

i 12
24.00
0.173
0.340
0.994

| 29.40

Q.582
10.4615

&0

10,143

37.3

Missouri

TEST TEAM LEADER

B, Dwain Ritchie

B. Dwain Ritchie

B. Dwain Ritchie

03/14/34  03/14/34
1322 1627
1500 1757

12 12
24,00 24.00
0.173 0.173
0.840 0.847
0.994 0.99<
29.50 29,50

' 0.507 0.552
9.872 10.252
77 ”
.521 5.797
49,0 44.0
2,306 2.071
19.5 17.5
0.20S 0.825

(continued next Pase)




%enz
%02
ACO+NZ
M

Ms

Fa

Fs

ma
ar/DICF

IR-Fa1lx

ma /DECM

ka/hr

* 42 Deso.

METHOD 5 RESLULTS (ENGLISH):

CATCH, MILLIGRAMS

CONCEN. » GRAINS/DSCF#

EMISS

(D]

IONS, POLNDS/HOUR

METHOD T RESULTS (METRIC):

CONCEN. » MILLIGRAMS/DSCM#

EMISSIONS, KILOGRAMS/HOLUR

F o= 29.92 in. H9.

Fi;
PERCENT C02 BY VOLUME, DRY s
PERCENT -02 BY VOLUME, DRY 12.0
PERCENT 0 + N2 BY VOLLME, DRY 20,1
DRY MOLECULAR WT, LB/LB=MOLE 29.02
WET MULECULAT WT» LB/LB-MOLE 27.3%9
3TACK STATIC 'PRESSZ., IN H20 -1.0
ARSOLUTE STACK PRESS., IN HG 9,33
STACK TEMPERATLRE, DEG. F 150
AV VELOCITY HEAD. IN. HZ20 0.3402
3TACK GAS VELOCITY, FT/SEC S7.4
STACK AREA, SRUARE INCHES 282.5
STACK FLOW RATE, DRY SCFM# 4,395
3TACK FLOW RATE. WET ACFM &, TTh
PERCENT ISQKINETIC 104.0

24, 1546.3

&P, 9

4,474
R R=T Y

10603

14,322.4

I -

—at

PO&. T

S4.032.1

311.3

(:,'

24,35

1,64

2773

52.3
233,53
4,371
&, P32

100,35

Sy W I MR NN Oy A SE B By UR G A NG s D A N o




(continued next pPaoe)
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i
PARTICULATE FIELD DATA & RESULTS TABULATION
Il FLANT: Narth American Refractories Company, Farbers Missouri
'w RUN SAMPLING LOCATICN TEST TEAM LEADER
5__ ~ Scrubber Inlet Willis S. Nesbit
' 6 Scrubber‘ Inlet ‘ Willis S. Nesbit
13 Scrubber Inlet wii1is S. Nesbit
|I S(FD G L3
' RUN DATE 8;;25/84 03/1 4/;4 0z/1 4/;_;&
| RUN éTART TIME 1444 1315 1715
RUN FINISH TIME 1638 1520 1804
I NET SAMPLING POINTS 25 25 20
l Theta NET RUN TIME, MINUTES 62,50 62.50 40,00
Dia NOZZLE DIAMETER, INCHES 0.178 0.17¢ - 0.178
' Cp FITOT TUBE COEFFICIENT o 0.840 0.340 Q.870
' Y DRY GAS METER CAL. FACTOR 0.992 . 0.992 Q,7%2
' Pbar ' BAROMETRIC PRESSURE. IN. HG. 29.40 29,50 29.50
' Delta H AVG, PRESS. DIFFERENTIAL OF 0.491 0.47% 0.5x2
ORIFICE METER, IN., H20
l vm VOLUME OF METERED GAS: SAMPLE 26,420 25.942 17.287
. DRY ACTUAL CURIC FEET
tm DRY GAS METER TEMP., DEG. F 72 - 72 7%
' Vm{std) VOLUME OF METERED GAS SAMPLE- 25.521 25,203 16.372
€ DRY STD. COND.. DSCF+#
l Vie VOLUME OF WATER CATCH IN 111.5 122.0 77.0
IMPINGERS & SIL. GEL.-.ML
l ' Vwi(std) VOLUME .UF WATER VAPOR, SCF+# S. 248 S.790 \ S.717%
%“H20 MOQISTURE. PERCENT BY VOLUME 17.0 13.7 ' 18.3
' | Mfd ' DRY MOLE FRACTION Q.830 0.3813 0,317
|
|
|




s d
Faw

wl

me
ar/DSCF

Toe/bp

ma /DSCM

e/ hr

#*

o~
g

¥;

Des

PERCENT CO2 BY VOLUME., DRY

FPERCENT -02 ‘BY VOLUME, DRY

FERCENT CO + N2 BY VOLUME. DRY

DRY MOLECULAR WT, LB/LB-MOLE
WET MOLECULAR WT, LB/LB—MU%E
STACK STATIC PRESS.. IN 20

ABSOLUTE 3STACK PRESS.., IN HG

STACK TEMPERATURE, DEG. F

AVG VELOCITY HEAD. IN. HZ20
STACK GAS VELOCITY, FT/SEC
STACK AREA. SRUARE INCHES

STACK FLOW RATE, ORY SnFMs
STACK FLOW RATE, WET ACFM

PERCENT ISOKINETIC

METHOD S RESULTS (ENGLIZH):

CATCH, MILLIGRAMS
CONCEN. , GRAINS/DSCF+#
EMIZSIONS, POUNDS/HOUR

METHOD T RESULTS (METRID):

CONCEN. » MILLIGRAMS/DSioM

EMISSIANS, KILJGRAMS/HOUR

F = 29,72 in. He.

29.02

27.15

T 004. 4
2.02

174,35

£+ P10.4

79,2

B s

_t®

1.3
17.4
30.4

22,99
26.94

2?. 1'.;

140

0.7322

S TTEOL A

A, T

17.7
20.7
22. 74
28,76
~2.2
29,12
143
Q,3224
57.2
425.0
7,022
10,126

100,7

G 270,32

&.40

[y
o)
$

)

14,6023, 4

174.4

- Nl E R e Gy A G I BN O o Sy o a) Oy B e




Phar

Delta H
Vm

tm

Vmi{std)
Ve

Vw(std)
L)
LHR2Q

Mfd.

4]

PARTICULATE FIELD DATA & RESULTS TABULATION

‘PLANT: North- American Refractories ComPanvy,

SAMPLING LOCATION

Scrubber Outlet
Scrubber Qutlet

Scrubber Qutlet Stack

RUN DATE

RUN START TIME
RUN FINISH TIME

NET SAMPLING PQINTS

NET RUN TIME, MINUTES
NOZZLE DIAMETER. INCHES
PITOT TUBE COEFFICIENT

DRY GAS METER CAL. FACTOR
BAROMETRIC PRESSURE. IN. HG.

AVG. PRESS. DIFFERENTIAL OF
ORIFICE METER. IN. HZ2ZO0

VOLUME OF METERED GAS SAMPLE
DRY ACTUAL CUBIC FEET

DRY GAS METER TEMFP.., DEG. F

VOLUME OF METERED GAS SAMPLE
@ DRY STD. COND.. DSCF#

VOLUME OF WATER CATCH IN
IMPINGERS & SIL. GEL..ML

VOLUME OF WATER VAPOR, 3CF*
MCISTURE, PERCENT BY VOLUME

DRY MOLE FRACTION

Farber,

Missouri

TEST TEAM LEADER

Johm J. Maxkwell

Jaha Jd.

doﬁn o

s B ® &)
03/13/34 03/14/34
1450 1315
1730 1550
25 25
111.85 100, 00
0.177 0.177
0.840 0.840
0.994 0.994
29.40 29.50
1.197 1.098
74.910 64,414
112 109
67.713 58.717
241.5 202.5
11.367 9.579
14.4 14.0
. 0.856 0.860

(cantinued next pase)

Maxwe 11

Maxwell

S

03/14/34

1610
1301

25
75.00
0.177
0.840
0.9%%
29 4Q

1.237
D1.145

ia7

4é6. 662

Q,344



wenz

%02

ACO+NZ

™Md

ms

ar/DECF

Ta/he

PERCENT C0OZ BY VOLUME, DRY
PERCENT. 02 -BY VOLUME, DRY

PERCENT CO + Nz BY VOLUME,

DRY MOLECULAR WT. LB/LB=-MOLE

WET MOLECULAR WT.

STACK STATIC PRESS.. IN HZO

ARSOLUTE STACK PRESS,. IN HG

STACK TEMPERATURE. DEG. F

AVG VELOCITY HEAD. IN. HZO
STACK GA3 VELDCITY, FT/SEC
STACK AREA. SRUARE INCHES
STACK FLOW RATE, DRY SCFM#
STACK FLOW RATE, WET ACFM
PERCENT ISOKINETIC

METHOD 3 RESULTS (ENGLISH):

CATCH, MILLIGRAMS

CIONCEN. » 1SRAINS/DICF#
EMIZSIONS, POUNDIS/HOUR

METHOD 3 RESULTS (METRIC):

CONCEN. - MILLIGRAMS/DSCMe

EMISSIONS, MILOGRAME/ROUR

LB/LB-MOLE

Ll

G

1.4

13.7

DRY 77.9

22,97

27.3%
.30
29,42
134
1.3700

72.7

7,764

10,4545

10z,

i

120,4
0,030

2,03

£3.0

0,721

10,262

103.0

147,43

0,039

___te(r)

1.2

1.4820Q

74.5

J

'51.

w

Q7

(]

LU

10,207

10,9

LR

133

0. 0484

gt . WS Em EE .

1
-4
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APPENDIX 7.2.2

PARTICLE SIZING
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PARTICLE SIZING FIELD DATA % RESULTS TABULATION

RUN 2B

FLANT? North American Refractories Comeany, Farber, Missouri

|
|
l_
SAMPLING LOCATION: Cwclane Inlet DATE: 031334
! ..
START-FINIZH TIME:  1730-1732 VOLUME METERED, ACF: 1.0%0
' SR)Y SAMPLING RATE. ACFM 0,729 NOZZLE DIA., INCHES: 0.133
' ST) SAMPLING TIME, MINUTES: 2.00 Y)  METER AL. FACTOR: 0,774
PB) BARD, PRESS.. IN.HG.: 29.40 TM) METER TEMP., DEG F:’ 7
l PSI) STATIC PRESS.. IN., H20: ~-1.00 DM) DELTA H AVG., IN. HIO: 0.2
T3) STACK GAS TEMP., DEG F: 146 DEN) PARTISLE DENSITY, GM/CC: 1.00
' PMY)Y MOISTURE % BY VOLUME:  14.8  VCF) VISCOSITY CORR. FACTOR: 1.04%
l DICF) DENSITY CORR. FACTOR: 1.000  MD) MOL WT, DRY LB/LB-MOLE: 29,02
ISOKINETINS, % 1028 CONCENT., GR/DSCF: S.1143
. - PARTIGLE DIAMETER - CATSH  PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN
l N FROM GRAPH AERCDYNAMIC (mems ) (%) SIVEN DIA
' - FPredep w.P0 10,39 2w, 20 14,0 2401
Fralme 2,62 .08 27H. 24 47,5 24,4
l g =. &5 .92 23,53 12,3 23,3
_ o 3,62 3.0 S3.40 1z.7
. 3 2.23 2.44 45,13 2.1 4.6
4 1.38 1.45 17,47 3. 1.4
' S 0.92 0.97 Ae10 1.1 0.3
I & 0.57 0. 40 0.85 0.2 a1
7 t3;33 Q.35 L 0.0 0.1
' FILTER T 0.33 2 0.35 ¢, 45 a.1
' TATAL CATEH =57.77
|




46

PQRTIDLE'EIZING'FIELD DATA & REZULTS TABULATION

RUN 24

PLANT: Nmrth.ﬂmerican Refractaries Comeany, Farber, Missouri

!
mp- Wy Sy aE e

SAMPLING LOCATION: Cvelone Inlet DATE: 031
START=-FINISH TIME: 1527-1527 VOLUME METERED, ARCF s Q.2
SR)  SAMPLING RATE, ACFM Q. 732 NOZZLE D1a., INCHES: G.

3T)  SAMPLING TIME, MINUTES=: Q.75 . ) METER CAL. FACTOR:

<

L]

T
G
.

%

PR) BARQ, PRESS. ; IN. HG. : =%.50 ™) METER TEMP., DEG F:
P31) STATIC PRESZ., IN, Hz0: =1,00 DH) DELTA H AVG., IN. Hzo: Cla.i
TZ) STACK GAs TEMP. . DEG F: 144 DEN) POARTICLE DEN3SITY, GM/cc: 1.00
PMV) MOISTURE % BY VOLUME: 19,5 VCF) VISCOSITY CORR. FACTOR: 1. l
DCF) DENMSITY CORR. FACTOR: 1.000 MDD MOL WT, DRy LB/LB-MOLE: .
IZOKINETICS, % 103.4 CONCENT. » GR/DSCF: IS, 5w
= PARTICLE DIAMETER - CATCH PERCENT CumM, %
STAGE {micrans) WEIGHMT DF TOTAL  LESS THAN

NOJ. FROM GRAPH AERODYNAMIC (mems ) (%) GIVEN DIa

S — s oy g

Prefep W s 10,25 DL 20 B P 4.0

2 4,71 4.94 he S 1.1 1.5
2 2. 26 .42 T.249 0.2 0.7
4 2. 06 2,14 .54 0. & Y .t
=] 1.0%5 1.10 0.2z 001 0.0

o~
<
a9~
5
L]
o
!\l

0.2% 0.0 0.0

7

O
'S
(=)
]
D
|

Q.22 .0 Q.0

FILTER <0,43 < 0,85 ) .17 0.0

.
3
[a)
o
8
b
i}
:
I
.U

[ Y]
TR

TOTAL CATCH - A24, 66




PARTICLE SIZING FIELD DATA % RESULTS TABULATION

RUUN 10A

FLANT: North American Refractories ComPanvy, Farbers Missouri

SAMPLING LOCATION: Cyelone Inlet DATE: Q31434

‘ .
START-FINISH TIME: 17346=1736 YOLIUME METERED. ACF: 0.441
ZR)  SAMPLING RATE., ACFM 0,301 NOZZILE DIA.. INCHES: G.128
3T) SAMFLING TIME. MINUTES: 0.79 Y) METER CAL. FACTOR: 0,224
PR) RARD. PRESS.,INJHG,: 29.50 T™™M) METER TEMP.., DEG F: 32

FSI1) STATIC FRETS.,  IN. H20: -=1.00 DH) DELTA M AVE, . IN. HZOs: 0.74

T3) STACK GAS TEMP., DEG F: 150 DEN) PARTICLE DENSITY, 3M/CC: 1.00
PMV) MOISTLRE Z‘BY VOLUME: 17.5 VZF) VISCOSITY CORR. FACTOR: 1.03Z2
DCF) DENSITY CORR., FACTOR:S 1.000 MD) MOL WTs DRY LB/LB-MOLE: 23.?6
ISOKINETICS, % 107.3 CONCENT. ., GR/DSCF: 25.4111
- PARTICLE DIAMETER - CATCH PERICENT ciM, %
STAGE {(microns) WEIGHT oF TOTAL LESE THAN
NOL. FROM GRAPH AERODYNAMIC (mems) (%) ZIVEN DIA
FreSep 9.42 ERN! T30 75.5 22.5
0 10.72 1t1.z2% 43,03 EoD 17.0
1 bL.73 7.10 2?.14 4.2 12.8
2 4.0 4,73 30,353 4.4 2.4
2 2011 2.27 26.01 3.7 4.7
4 1.97 2.07 17,25 2.4 2.1
= 1.01 1.0Q4 11.43 1.4 Q.3
& 0.461 0.454 2,39 Q.3 0.2
7 0.41 0.43 0, 50 0.1 0.1
FILTER 0,41 < 0.43 . Q.42 0.1
TOTAL CATCH LP4, 42



= 2
S FHQDYTOY Q.

SNTER TEST CmTE, 10w
>031384

0O YOU WISH TO REVIEW ALL RULNS IN & TESZT? EMTER Y OR N?
™M™ '

24,28,
DO YOU WI3H TO COMPARZ SEVESAL BUNS? SMTER Y OR N
e . AL : . BA, ’OA
Lo ENTER DIAMETIR DEFINITION (1=PMYSICAL, 2=<ERODYMNAMIC, 23=aSRCDTMNAMIC IMEACTICHS
- 2
THE TGLD AER0DYMAMIC DIAM. WILL 28 USED
00 YOU WANT STATISTICS FCR 1=0M/DLOGD, 2=CUM. MASS. OR 3=CUM. % Ma33?
23
- THE STD.DEV., MINIMUM, AND MAXIMUM OF THE CUM. % MASS WILL 85 PRINTED
ENTER THE NO. OF STD. DEV., TO BE USED TO IDEMTIFY POTENTIAL OUTLICERS. l
>3
ENTER INDICES OF RUNS TO 38 COMPARED SEPARATED BY BLANKS OR
ENTER IN TO COMPARE ALL INLET RUNS IN THE TEST OR
ENTER QUT TO COMPARE ALL OUTLET RUNS IN THE TEST
»23 7 ]'
*FTN ERROR  $SUBPROGRAM BSORT ARGUMENT LIST DOESN’T MATCH CALLER
. BSURT REFERENCED AT LN. 143 OQOF CCMPaR :
FOLLOWING ARGUMENT TYPES DO NOT MATCH:
: - ARGUMENT NO. 0!, CALLERS TYPE: I[NTEGER SUBPROGRAMS TYPE: REAL=4
| %% MAZS ON STAGE 1 IS HIGH
#k+ MASS ON STAGE 2 135 HIGH
xa% MASI ON STAGE 3 IS HIGH .
a2 MAZE ON STASE 4 1% HIGH
‘ #xa MASS ON STAGE 9 I3 HIGH _
3 #xe 3AMPLING DURATICN  2.0000000 IS SHORT
| : REDLCE DATA FOR RULN 2
| _ SAMPLING AT 103.0 % OF ISOKIMETIC RATE :
| #%% LINEAR INTERPOLATICM USED BETWESN  .41131790 C L T1074441
| ' x4 LIMESR INTERPOLATION USED SETWESN 71073341 1.04571231
#wa LINESR INTERPOLATICN WSED BETWESM  1.03491031 1.853801%
e LIMESR INTERPOLATION USED SETWESN 3.4602423% E.590373s
»=% JET WELOCITY > 5000 CM/SEC
STASE 8
! - VaLUE %202.71 :
i #en SAMPLING DURATIOM 75000000 1§ SHORT l
= REDUCE DATA FOR RUM 3
SAMPLING AT  10%.7 % OF ISOXKINETIC RATE
! =we LIMEAR INTERPOLATION USED BETWESNM 72315032 L.?158943
! ®x% LIMESR INTERPOLATION USED BETWESN 5,15207:32 19.3%99¢0°
#4% MASZ ON STAGE 1 IS HIGH -
»se MASS ON STAGE 2 15 HiGH
#44 MASS OM STAGE 3 IS HIGH I
*x% MaS3 CM STAGE 4 [5 HIGH
*we MSZ3 OM STAGE . $ I3 HIGH
e MRS CN STRGE 6 I3 HIGH
, wws SAMPLING DURATION  .7%S200000 I3 SHORT
1 REDUCE CATA FOR RLM 7
‘ . SRHPLING &T  t07.5 3 OF ISCKIMETIC PATE :
| <%% LIMNESR IMTZRPOLATION USED BETWEDN . 27ssaPsl LE3711021 '




L= Y Pl I - - - -

RUN MUMBER 2 ] 7 v
RUM DRTE 31334 31434 31434

START TIME 1730 1522 L A73e

TUTal Meos L.SDigeys 9. /8,/E+04 3.0 P5E04

STD. OiaM, CUM. ¥ MARS3 ¢ D30

4 33 41 07 A7
=] 1.09 Lo« 29 12 .53
N 1.2% 1)) Jda 1.04
v 2.5 5.93 .37 3.01
2 .10 30,49 2.14 t2.11
$ 10.09 30.71 4.00Q 23.71
12 1%.99 PRLTP 1t.72 338,17
11 20.00 1890.040 24.98 47,71

DeTAa COMPARISCM FOR 3 INLET RUNS BY ENT

3TO. OlAM. NO. DM DLOGD CUMULATIVE cuM, ¥4 MaAsSS { 030

(MICRCNS)  RUMS (MG/OMCMY  MA33 ¢ 0S0 AVG. STD. DEV. MINM. MRz .

4 53 3 2.29E+02 5,24E+01 .11 .03 07 17
] 1.39 3 9.43E+02 1.408+02 «33 27 .12 33
3 1,25 3 1.328+03 2.48E+02 .50 o 16 1.04
7 2.3 3 4,748+03 1.028+03 3.07, 2.74 37 5.33
3 4.0 3 2.53E+04 4.5<E-03 14,92 14,37 2.1% 30.47
?. 10.38 3 2,%0E+04 1.032+04 3é.21 39.7% 4,00 80.%L
10 15.099 3 3.37E+04 | .54E+04 49,29 45.38 11,92 PRLT?
11 20.30 2 4,2%58+04  2,022+04 S7.40 38.4% 24.33 139,90
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ENTER OIAMETER DEFIMITION (1=PHYSICAL, .=hEiDD“Nﬂ1IC S=RERQOMAMLS [MFSITICMS

2 '

THE TGLD AERODYMNAMIC DIAM. WILL BE USED

ENTER INDICES QF RUNS TO BE USED., SEPARATED SY BLANKS, OR
EMTER 0 (2ERQ) TO USE AaLL RUNS IN THE TEST

237

#FTN ERROR SUBPROGRAM BSORT ARGUMENT LIST DGE ‘T MATCH CALLER
BSORT REFERENCED AT LNM. 120 OF PEMEFF
FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NO. 01, CALLSRS TYPE: INTEGER SUBPROGRAMS TYFE: REAL%d
=% MASS ON STAGE 1 IS HWIGH
#»4# MASS QN STAGE 2 I8 HWIGH
=% MAST 0N STAGE 3 I3 HIGH
%% MASS ON STAGE 4 18 MIGH
a4 MASE QM STAGE S IS HIGH
=% SAMPLING DURATION 2. OOQOOOO I3 SHORT

- REDUCE DATA FOR RWN

SAMPLING AT 103.8 % OF ISOKINE‘IC RATE

#2# LIMEAR INTERPOLATION USED BETWEEN 41181770 .71Q074441
=% LINEAR INTERPOL~ATION USED BETWEEN 71074441 {.0491031
##% LINEAR INTERPOLATION USED SETWEESN 1.03921081 1.3484017%
#%# LINEAR [NTERPOLATION USED BETWEEM 3.408428%8 T.5903734
##% JET VELQCITY > %000 CM/SEC
STAGE 3
S VRLUE S202.71
#*xx SAMPLING DURATION .750000Q0 1S SHORT
REDUCE DATA FOR RUNM 3
SeMPLING AT 105.7 4 OF ISOKINETIC RATE
##%% LINEAR INTERPOLATION USED BETWEEM 923138032 1.7158%244
#4# LINEAR INTERPOLATION USED BETWEEN S.1920753 10.3%0000
»&% MASS OM STAGE 1 1% HIGH
»#e M&ES ON STAGE 2 I3 HIGH
#en MAES ON STAGE 3 IS MIGH
2% MASS OM STAGE 4 13 HIGH
#4% MASS ON 3TAGE 3 IS HIGH
te MaAsSE OM STAGE 4 1S HIGH
#%% SAMPLING DURATION 73000000 IS SHORT
RESUCE DATE FCR RUM 7
SWMEL LM i TNy 3 TETUR TSWRINET LT R E e T
#xw LIMESR IMTERSQLATION DSED SETJESM 2750278l L3703
STD. QIAM. PEMETR. EFR. EFFICIENCY EFR.

=4& NO QUTLET RLUN IM THIS TEST

Jdi
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KRuw vo 2 A+ 14

DO YOU WISH TO REVIEW ALL RUNS IN A& TEST? ENTER Y OR N?
>N

PO YOU WISH TO COMPARE SEVERAL RUNS? ENTE.F! Y OR N
Y

ENTER DIAMETER DEFINITION (1=PHYSICAL, 2=AERODYNAMIC, 3=AEROOYNAMIC IMPACTIOND
>2 '
THE TGLD AERODYNSMIC DIAM. WILL BE USED
‘D0 YOU WeNT STATISTICS FOR 1=DM/DLOGD, 2=CLM. MASS, OR 3=CUM. ¥ MASS?
22
THE STD.DEV., MINIMUM, AND MAXIMUM OF THE CUM. % MASS WILL SE PRI D
ENTER THE NO. OF STD, DEV. TO BE USED TO IDENTIFY POTENTIAL OUTLIERS.
>3 :
ENTER INDICES OF RUNS TO BE COMPARED SEPARATED BY BLANKS OR
ENTER IN TO COMPARE ALL INLET RUNS IN THE TEST OR

ENTER OUT TD COMPARE ALL OUTLET RUNS IN THE TEST
2

#FTN ERROR SUBPROGRAM BESORT ARGUMENT LIST DOESN‘T MATCH CALLER
BSORT REFERENCED AT LN. 143 0OF COMPAR

FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NO. 01, CALLERS TYPE: INTEGER SUBPROGRAMS TYPE: REAL#*4

#%% MASS ON CYCLONE I8 LOW

%% SAMPLING DURATION -50000000 IS SHORT
REDUCE DATA FOR RUN 1 ]
SAMPLING AT 209.4 ¥ OF ISOKINETIC RATE

##x LINEAR INTERPOLATION USED BETWEEN 82982725 1.,3337481
+#% JET VELOCITY > %5000 CM/SEC '
STAGE 7 8
VALUE $S271.88 9074,92
%% MASS ON STAGE 1 IS HIGH
*#% MASS ON STAGE 2 IS HIGH
#ax MASS ON STAGE 3 IS HIGH
»aa MASS ON STaGE 4 IS HIGH
4% MASE ON STAGE S IS HIGH
: »ex SAMPLING DURATION 2.0000000 IS SHORT
REDUCE DATA& FOR RUN 2
SaMPLING AT 102.0 % OF ISOKINETIC RATE
#%x LINEAR INTERPOLATIOMN USED BETWEEN .41181790 .71074441
*%% LINEAR INTERPOLATION USED BETWEEN 71074441 1.0491081
#xs LINEAR INTERPOLATION USED BETWEEN 1.0491081 1.8684017
#»ua LINEAR INTERPOLATION USED BETWEEN  3.408423% 5.3903734
»#% JET VELOCITY » 5000 CM/SEC
STAGE 8
l?l
VALUE S202 .?ﬂ -2:5
TEST SITE NaRC NaRC
TEST DATE 313284 31384
RUN NUMEER 1 2
RUM DATE 31384 31384
START TIME 1308 1730
TOTAL MASS 1.2464E+03 1 .851E+04°
STD. DIAaM. CUM. % MASS ¢ DSO
4 863 8.37 11
-] 1.00 11.24 + 29
& 1.2% 12.41 .40 B
7 2.350 26.34 5.28
8 é.00 87.98 . 20.4% .
¢ 10.00 100.00 80.71 -
10 1%5.00 100.00 ?9.79
”




- - e [ TR TR [ R

PSS NS A S AN S

DATA COMPARISON FOR 2 INLET RUNS 8Y BNT
' STD. DIAM. NO. DOM/DLOGD CUMULATIVE CUM. ¥ MASS ¢ D%0
(MICRONS) RUNS (MG/DNCMY MASS < DS0  AUVG. §TD. OBV, MIN. MaX
4 .83 2 B9.8%7s+01 &.27E+d1 4,24 5.84 W1t 8.37
; s  1.00 2 2,53E+Q32 9,40E+01 5,74 7.78 .25 11.24
. 6 f.2% 2  4,93E+02 1.35E+02 .41 8.30 .60 12,481
7 2.%50- 2 .4.10E+032 7.10E+02 16,11 14,47 =.33 25,34
g8 4.00 2  2.29€+04 3,38E+03 59,04 40,37 30.4% 37.58
? 10.00 t 1.928+04 8.12E+03 $0.3%  13.50 80.71 . 158.00
10 15,90 { 1.47E+03 9,37E+03 99,89 W15 $9.79 109.00
11 20.00 0 .00 9.89E+03 100.00 .00 100.00 100.00
DO YOU WANT TQ PLOT CUM % MAS3T ENTER v OR N .
»Y
I COMPARISON OF CUM. % MASS FROM 2 RUNS AT STD. DIaM.
16 IMNPUT POINTS, 0 WERE OUTSIDE LIMITS
\ Y ~ ~ - -~ ~ ~
N\ 1 2 2
\
N
\
AS
A
N\ 1
A
\
20.00 1
“ .
AN
Y
AY
\
A
Y
.
’ “
' 40,00 >
\ -
AS
N
A
: A
\
\
l \
\
40.00 >
“\
AN
l N
“
N 1
AN
hY 1
| \
N\
20,00 >
~
| \
~
\ !
AN 1
\ |
AN
hY 1
AN
.20 1 1 1
' \ o~ ) . -~ -~ A
-1.000 -.400 -.200 .200 .400 1.000 1,400
LOG1O<DIAMETER)
' 0.1 0.1% 0.3 0.425 1.0 2.5 4.0 10, 20.
DIAMETER (MICRONS)
NEARBY POINTS MaY SE COMBINED
0O rQU WISH TO REPEAT THE COMPARISON EXCLUDING SOME RUNS? ENTER Y OR N
' >



ARG
ENTER TEST GwTE. [DATE ¢MMDD¥Y)
2021384
ENTER THE RUN MUMBER, IRUN
»3

5% SAMPLING DURRTIOM STER0030G

00 YOU WISH TO LIST THE DATA FOP RUMT ENTER ¥ QR N

M

00 YOU WISH TQ MOCIFY ANY RUM CONDITIONS?

M
W&NT TO RETRIZVE ANOTHER RUM?
N

Y

1

SHORT

guu AJO . 3/4'

ENTER Y OR N

ENTER Y OR N

OO YOU WISH TO TO REDUCE THE DeTA? EMTER v OrR N

PARTICULATE DATA REDUCTION SND ENTRY SYSTEM

LATA FOR TEST 8Y CONTRACTOR &NT

SAMPLING AT 105.7 % OF ISOKINETIC RATE

, AT SITE NaRC,

0s/18734
ON CATE 31384, RUN M

WANT TQ SEZ RESULTS USING CLASSICAL (3TOKES) DEF. OF DIaM.?

N

*#%» LINEAR INTERPOLATION USED BETWEERM

*## LINEAR INTERPOLATION USED BETWEESN

WANT TO SEE RESULTS USING THE TGLD DEF. OF AERC. Diam.?
Y

ANDERSEN 3A, Crclome Inlet

ENTER ¥ Cr M

.P2315032 1.9158%44
S5.1920743 10.3%50000
ENTER Y OR N

TOTAL Ma3S 1,7539+001 2,8285+001 4.0181+004 S,7242+004

GR/&CF Gr/ONCF MG/ACH - MG/DNCM
STAGE MASS Mass CUM. MASS 050 GEDQ. MEAN
(MG (MG/DMNCM) (MG DNGCM) (MICRONS> (MICRGMS)

CYCLONE 598.90 5%5421,.44 2386.38 10.3% 32.17

i 3.29 304.73 20281 .40 8.33 .58

2 S.é4 522.48 135%.11 7.30 8.30

3 .52 409 ,.5& ?4%,55 S.1%9 é.348

4 5.24 485.42 484,12 3.44% 4,24

S 3.54 327.%4 134.18 1.92 2.%8

é .33 74.89 57.2% P2 1.32

7 .25 23,16 36.13 -1 72

] .22 20,38 15,75 29 .40

FILTER 17 15.7% 21

##% CUT PQINTS FOR STAGES 0

L.14+012
1 ARE SIMILAR QR [NVERTED
€.82 OMITTED FROM INTESPOLATI

MEASURED DATA FOR STRGE, 1 WITH DSQ=
»é% CUT POINTS FOP STAGES | 2 aRE SIMILAR OR INVERTED
MESSURED DaTA FOR STAGE, 2 WITH DSO=

02:Zl:%
ja .

CHax= 120,90

MICRONSG
DM/DLOGD :'N/DLOl
(MG/DMCMY  (ND/DNCMD
5.43+4005 3,224009
4.42+008 2,480
P.86+003 2,23+0
3.45+003 2.%4+01

2.74+002
1.28+002
2.42+002
1.07+032
714001
S.23+00!

$.72+010

1.22+0Q2
1.??+0'
g, 4P+

2,04+012

7.20 OMITTED FROM IMTIRPOLATION

% LINESR INTZRPOLATION USED SETWESN JP331%022 1.9158%44
*%x LINEAR INTERPOLATION USED BETWEENM 5.1%20743 19.350000
IMTERPQLATED TO 3TD. INTERVALS: (VALUES AT DIaM, MARKED WITH # ARE TSI JLATE
. 15,238 .30 .00

i 3P.12 63 7,41 +0CL

&7.71 1.00 2.35+072

£1.21 1.2% 2,32+052

227.32 2.5 1.19+00%

1250,72 6.00 4,20«00%2

n2314,73 10.00 6.14+0072

58%%.82 15.00% 4.21+004

14398.29%9 20.00%# 8.99+004

WaNT TO PLOT CULM. i MASS? EMTER ¥ Or M



| V]
4
4
Pl
P
.
=1

BOIMNTS,

Q9

30,09

$0.00

40.00

fv/////////v/////////v/////////V/r

- - "

e

NS S S s

20.00
A
N
N
A 1
N
A .
N 12 N
N 1 N\
.00 >1 1 3 21 3 1 21 2 2 <
\ -~ -~ -~ - L - _-___\
=1.04Q0 ~.500 -.200 .209 500 1.000 1.400
LOGIN<DIAMETER -
0.1 0.1% 0.2 0.82%5 1.0 2.3 4.0 10, 4N

1 INTERPOLATED POIMTS

DIAMETER <MICROMS:
2 MESSURED POINTS

WAMT TO SEE REZULTS USING MERCERS DEF. QF agRn,

>

3 NEARSY PQINTS
DIlAM.? EMTER ¢ IR »,




613

R /?.wu Mo.t0A
TER TEST DATE. IDeTE (MMODYY?
)0@1354
ENTER THE RUN NMUMSER, IRUM
bira .
e mss o STAGE 1 1% HIZH
®xs MASS ON 3TAGE 2 1% MIGH
Py MH““ N STAREE 3 I8 HIGH
»ex MASS OM STAGE 4 I3 RHIm
sae Ma33 0N STAGE 5 IS Hig=
»u= MmSS ON STAGE & 13 RIsH
wxx TAMPLING DURATION ra-taehi 15 SHORT
DO YOU WISH TO LIZT THE DATA FOR RUNT ENTER Y QR M
N
DO YOU WISH TO MODIFY ANY RUM CU SNDITIONST SNTER Y OR N
*N
WANT T0O RETRIZVE ANQTHER RUN’ ENTER Y OR N

>N

DO YOU WISH TO TO REDUCE THE DATA? ENTER Y DR N
Y

PARTICULATE DATA REDUCTION AND ENTRY SYSTEM 06/18/34 09:13:2 C A’
DaTA FOR TEST BY CONTRACTOR &NT , AT SITE NARC, ON'DATE 31334, RUM NG, 7z
SAMPLING AT 107.5 % OF ISOKINETIC RATE ‘

WANT TO SEE RESULTS USING CLASSICAL (STOKES) DEF. OF RIAM.? ENTER Y OR N '
>N
wne LINEAR INTERPOLATION USED BETWESIN  .27848761 L=3711081
WANT TO SEE RESULTS USING THE TGLD DEF. OF AERD, DIAM.? ENTER Y OR N
>Y : |I

ANDERSEM 10A, Crclone - Inlet
TOTAL MASS 1.7844+001 2.5325+001 4. 0333*004 5,7951+004 D= 100 0
GR/ACF GR/DNCF "MG/ACM MG/ ONCM CRONS

STAGE MASS MASS  CUM. MASS bSO GEQ. MESN OM/DLOGD DN/DLOGD
(MG5  (MG/OMCM) (MG/DNCM>  (MICRONS) (MICRONS) (MG/DNCM: (NO/DNCH)
CYCLONE £31.30 4432%5,22 12526.27 9.91 31.48  4,42+003 2,70+00°
4%.03 37%8.76  9249.51 8.51 $.1% S,70+004 1.40+011
26,14 2421,0% 7438.43 ?.52 S.00  4.49+004 1,87+011
20,58 2548.72  4889.71 5.00 6.13  1.44+004 1.19+011
25.01 2169.96 2719.7% 3.34 4.09 1.22+004 3,45+011
17.85 1489.1% 1230.5¢ 1.4 2.458 5.78+003 7.24011
11.43 $%3.%3 274,98 .89 1.28  3.00#002 2,74+012
2.39 155 .29 77.5% .54 a9 9.18+002 S5.20+012
.50 41.71 35.87 .23 39 1.45+002 4,33+012
FILTER .43 35,37 (20 1.19+002 3.04+013
wes CUT POINTS FOR STAGES © 1 ARE SIMILAR OR INVERTED
MEASURED DATA FOR STAGE, 1 WITK DS0= 8,51 OMITTED FROM INTERSOLATION
wu% CUT POINTS FOR STABES 1 2 ARE SIMILAR OR INVERTED
MEASURED DATA FOR STAGE, 2 WITH OS0= 2.%2 OMITTED FROM IMTERPOLATION
w%% LINEAR INTEPPOLATION USED BETWESN 27664941 ,=2711031
INTERPOLATED TO STD. INTERVALS: (VALUES AT DIAM. MARKED WITH & ARE EXTRAPOLATED
40,98 .20 .00
99,23 43 5.55+002
257,21 1.00 1.97+003
403.31 1.25 2.50+008
1744 .94 2.50 $,39+003
7013.06 6.00 2.79+004

—

WM R N




EaP A Sty

L ]
. L3/ /43,74 tU,ugs J.azruud
20929.11 15.90% S.00+004
27720200 20.00# 2.77+004
WaNT TO PLOT CUM, % MASS? ENTER Y GR N :
Y .
3T INPUT POINMTS, 2 WERE QUTSIDE LIMITS
'\ -~ ~ - ~
N
~
\|
hS
hY
30,00
N\
AY
N
AN
AN
AN
N
N
N
$0.00 >
~
N\
N
AN
A
N
A% !
AN
\
40,00 >
AN
N 1
N
AN
AN
N
\,
\t
N 3
20,00 > -
AN
hY
AN
N L
N
N 2
AN
N 2
~ 2 1
00 >t 1 3 21 21 1
=1.,00% =, 400 -.200 . 200 +&00 1,030 1.639
LOG10<DIAMETER)
J.1 G6.15 1.3 0.52% 1.0 2.5 &.0 15, 20,
DIAMETER (MICRIONS)
1 INTERPOLATED PQINTS 2 MEAZURED POIMTS 3 MEARBY POINTS

WahT TN SES REIULTS USING MERCERS DEF. OF AEPOD. DIAM.? EMTER r OR M

."-"\///'//////r\//'///////A//////////\/////////A/'////."
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PARTICLE SIZING F1ELD DATA % RESULTS TABULATI CN

RLUN SA ‘ l

FLANT: North American Refractories Company Farbers, Missouri l
ZAMPLING LOCATION: Zerubber Inlet ‘ DATE: 03133
i
START-FINISH TIME: 1708-1703 VOLUME METERED. ACF? 1.036
=R) SAMPLING RATE. ACFM 0,702 NOZZLE DIA.. INCHES:S Q. 1:'-3':-3'
5T) SAMPLING TIME. MINUTES: 2.00 Y) METER CAL. FACTOR: 0. 292
PR) BARU. PRESS. » INJHG. § =9,40 TM) METER TEMF.., DEG Fi /’;.'.-?l

p=1) STATIC PRESS.,» IN. HzQ: -4,50 pH) DELTA H AVG.. IN, H2O3 D.C-.-'."-‘l

.Tl

5y STACK GAS TEMP., DEG F (37 DEN) PARTICLE DENSITY. mM/on: 1,00
PMy) MOISTURE % BY VOLUMES 17,0  VCF) VISCOSITY CORR. FACTOR? 1.044.
pCF) DENSITY CORR. FACTOR: 1,000 MDY MOL WT. DRY LE/LE-MOLE: 27. 0%
ISOKINETICS, % 107.1 SONCENT,. . GR/DSCF: .13
- PARTICLE DIAMETER - cATCH | PERCENT M. % '
=TAGE (micrans) WE IGHT oF TOTAL LEZS THAN
NO. FROM GRAPH AERODYNAMIC (mems ) (%) GIVEN D1& .
Prefer 10,08 10,47 57 .20 T 7 73,1
erelmp 2,75 . 9.14 Sz, 70 13, T4, & l
1 5,74 5, 99 2, a4 b 27.7 '
2 3.67 2,83 9, 95 7.1 0.4
3 e 1) 2,46 13.%7 10.0 10.6 l
4 1,40 1.4¢ 7.70 5.5 5.1
s 0.2 0.97 T a7 2.6 2.5 l
& 5, 52 0. &1 1,13 0.8 1.7
7 Q. 33 O. 34 Cﬂ:E;l 0.2 1.5 '
FILTER < 0.33 0.3 214 1.5 _ l
TOTAL CATCH - 139, 43 '
I
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PARTICLE SI1ZING FIELD DATA & RESULTS TABULATION

RUN &A

FLANT? Narth American Refractories Companys Farber, Missouri

SAMPLING LUOCATION: Scrubber Inlet ‘ DATE: 031434

START-FINISH TIME=’ 1346-135483 YOLUME METERED. ALCF:  1.03%5
3R) SAMPLING RATE, ACFM 0.732 NOZZLE DIA., INCHES: Q. 128
ST)  SAMPLING TIME, MINUTES: Z.00 Y) METER CAL. FACTOR: 0,992
FB) BARD. PREZ3., IN.HG,.: 29,50 TM) METER TEMP., DEG F: 72

P3I) STATIC PRESS.. IN. HZQ: =4.20 OH) DELTA W AVIZ., IN. H20: Q.54

T3) STACK GAS TEMP., DEG F: 137 DEN) PARTICLE DENSITY. GM/CC: 1,00
FMY) MOISTURE % BRY VOLUME: 13.7 VOF) VISZZRITY CORR. FACTOR: 1.043
DCF) DENSITY CORR. FACTOR: 1,000 hnr -MDL WT, DRY LB/LB-MOLE: 23,79
ISOKINETIOS, % | 117.1 CONCENT. . GR/DECF: 4.0324%
- PARTICLE DIAMETER =~ CATCH FERCENT CLiM. %
STAGE {micruns) WEIGHT OF TOTAL LESS THAN
MO, FROM SRAPH QEHDDYNAMIE {mams) (%) GIVEN DIA
PreSepm ?.74 10.17 127,20 49,2 Sa.l
Frelme .42 T3 B0, 7& TOLRZL0 3.1
1 5.5& 5.20 20.?1 7.4 20.5
prd 2.57 .72 1=, 109 &5 12,79
3 2.29 2,39 14.74 Aol Ted
4 1,34 1.32 T2l 1.% .7
b 0.70 0,74 2.327 0.7 S.0
& Q.56 0.52 0. 43 0.2 3.3
7 0.32 0,33 ' .31 3.4 1.3
FILTER © 0.3z 2 0,33 3,54 1.3
TATAL CATCH 275.71
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FARTICLE SIZING FIELD DATA & RESULTS TARLLATION

RUUN 4B

PLANT: North American Refractories Comeany. Farber, Missouri

SAMPLING LOCATIONZ Scrubber Inlet DATE: Q214%

ulk B o= =W

START=-FINISH TIME:  1&23~-1625 VOLUME METERED, ALZF: Q.27
ZR) SAMPLING RATE. ACFM 0. 468 NOZZLE DIA., INCHES: Q. 1=

ST) SAMPLING TIME. MINUTES:  2.00 Y) METER DAL. FABTDRf

>
e
)

FE) BAROD. PREZS..IN.HG.: 29.50 T™) METER TEMP.., DEG F:

~J

P=I) STATIC PRESS.. IN. HZO: =4.20 DH) DELTA H AVG., IN. H2O:

Ty STACK EAS TEMF.. DEG Fi 129 DEN) FARTICLE LDENSITY. GM/CC: 1.0
FMY)Y MOISTURE %4 BY VQLUME= 12,7 VOF)Y VISCOSITY CORR. FACTOR: 1.04
DeFy DENZITY CORR. FACTOR? 1,000 .MD) MOL WT. DRY LE/LB-MCOLE: 22, %
ISQKINETICS, % 108,0 CONCENT,. » GR/DGCFS I I
- PARTICLE DIAMETER = CATCH FERCENT CmM. %
STAGE {microms? WEIGHT COF TOTAL LESE THANM
NCl. FROM GRAPH AERODYNAMIC (mems) (% GIVEN DIA
FreSer 10, 34 10,23 122,20 55,1 44,9
FreIme = bl Y.4z S. 11 p 42,5

1 ST &L 12 21,92 PLE 2.7
2 D73 e ¥T 20,32 ¥.2 2.3

3 2. 43 2,54 23,34 10,5 13. 0

Dy 4]
O (o)
- a
on £
L] i~
) [
O
[ U,
< I
-\‘ 4;.
) ]
= =
H 0}
Lr “"-I
Y O

~d
[e]
(1)
B
)
Lol
o
P
~}
.
¥

B

FILTER < 0.4 ol ¢ P 7} . 14,320 e d

TOTAL CATCH 221.%6

p =
_
I
il
[y
£l
[ ]
[
<
i}
b
%
~l
ol
(i~ ] 00
o TS I S TS B G AN & e




NPT _ Ol
ENTER TEST DWTE, ICATE, (MMODYY)

~031384 | A bA,B

D0 YOU WISH TO REVIEW ALL RUNS [N & TEST? ENTER Y OR N?
N

DO YOU WISH TO COMPARE SEVERAL RUNS? EMTER Y OR N
>

>2

THE TGLD AERODYNAMIC DIAM. WILL SE USED

DO YOU WANT STATISTIC3S FOR 1=0M/DLOGD,. 2=CUM. MASS, OR 3=CUM. ¥ MeSS
>3 :
THE STD.DEV., MINIMUM, AND MAXIMUM QF THE CUM. Y MASS WILL BE PRINTEID

ENTER DIAMETER DEFINITION (1=PHYSICAL, 2=aERODYMNAMIC, 3=@ERODYPRMIC [(MFSCTIOND

be )

ENTER THE NO. QF STD. DE/. TQ BE USED T IDENTIFY POTENTIAL QUTLIERS..

>2

ENTER INDICES OF RUNS TO BE COMPARED SEPARATED 3Y BLANKS OR
ENTER IN TO COMPARE ALL IMNLET RUNS [N THE TE3T OR
EMTER OUT TQ COMPARE ALL QUTLET RUNS IN THE TEST

»0UT
2% MASS ON STAGE TTTTTU TS RIGH T
»a% MASS ON STAGE 4 [5 HIGH
#4% SAMPLING DURATION 2.0000000 IS SHORT

REDUCE OATA FOR RUN 4

SaMPLING AT 107.3 % OF [SOKINETIC RATE
%% LINEAR INTERPOLATION USED BETWEEN . 41502300 71493800 T
% LINEAR [INTERPOLATION USED BETWEEN 1.054%50%4 1.87494231
=% LINEAR INTERPOLATIGN USED SETWEEN 3.822937S €.8113%918
=#n JET VELOCITY > 5000 CM/SEC

STAGE 8

VALUE S0%1.28
#+» MASS ON STAGE 1 15 HIGH
a4 MASTS QM STAGE 2 18 HIGH
»a% MASS ON STAGE 3 IS HWIGH
*nw MASS ON STAGE 4 IS HIGH
wa% SAMPLING DURATION 2.0000000 ‘18 SHART

REDUCE DATA FOR RUN -1

SAMPLING AT 117.4 % OF ISOKINETIC RATE
### LINEAR INTERPOLATION USED SETWEENM 43353018 "1.0146182
»#% LINEAR INTERPOLATION USED BETWEEN 1.01861583 1.311101Q
»o4 JET VELOCITY > %000 CM/SEC

STAGE 8

ValLUE 3343.88

%+ MASS CON STAGE 2 IS HIGH
»2 MASS ON STAGE 3 IS HIGH
»uw MASS ON STAGE 4 1S HIGH
e MOST ON STAGE 3 IS HIGH
»a% MASS QN STAGE ? IS HIGH
#+4 SAMPLING DURATION 2.0000000 IS SHIPT -
REDUCE DaTA FQR RUN )
SAMPLING AT 108.2 ¥ OF ISOKIMETIC RATE
#ae LINESAR INTERPOLATIOM USED BETWEEN 1.0337703 1.7291741
TTEIT 3I1TE NARC MaRET — ~ TNARC
TEZT DaTeE 31334 31384 31384
RUN NUMBER 4 -] é
RUN DATE 31384 31424 31424
START TIME 1703 {Sdo 1523

TOTAL MASS 4,382E+02 9.194E+03 8.,344E+03

STO. DIaM, CUM. ¥ MAS3 ¢ 050

4 .83 1.72 4,47 6.56
5  1.00 2.34 3,97 5.39
6 1.29% 3.39 5.3t 7.34
7 2.%0 . 12,73 .59 14,59
8  4.00 33.54 2%.34 33.%0
$ 10.00 70.44 49,49 43.32
10 1%.080 $1.78 &d.41 52,72
11 20.00 $3.10 76.46 é1.42
DATA COMPARISON FOR 3 QUTLET RUNS BY ENT
STD. DIAM, NGO, OM/DLOGD CUMULATIVE CUM. % MASS < D%0
(MICRONS) RUNS (MG/DNCM) MASS < 0S0  AVG. STD. DEM.  MIN.
4 .43 3  3.32E+02 3.48E+02 4,25 2.43 1.72
5  1.00 3  2.47E+02 3.85E+02 4.78 2.23 2.34
6 1.29% 3 4.34E+02 4,22E+02 .35 - 1,97 3.39
7 2.%0 3 3.28E+03 9.07E+02 12,30 2.53 $.59
8 4.00 3 7.50E+03 2,27E+03 30,97 4,44 25.34
% 10.00 3 4.79E+03 3.87E+03 54,42 14.22 43,32
10 15.00 3 5.68E+03 5.00E+03 70.37 19.30 $2.72
11 20,00 3 4.71E+03 5.4%E+03 78.44 18.44 41,42

M.
4.33
4,39
7.34

14,99

' 33.%a

70.44
?1.78

$3.10_



24 INPUT POINTS, 0 WERE OUTSIDE LIMITS D

N\ A -~ N
N 1 AN
AN AN
~ ~
N\ N
. N 1 AN
™ A N
~ ~
AN N
N ~
80.00 > <
AN ~
N 1 N
~ ~
“ AN
A 1 N
A AY
N i ~
hY N
AN AN
&0.00 > 1 4
~ ,
N N e B Y
N 1 A
N\ .
N 1
; N ~
‘ N hS
1 \ ! ‘*
40.00 > <
AN .
AS N
~ .,
AY 2 *
. ~ .
H N\ RS
. \ \-
' N\ 1
N .
20.00 > [4
A ~
AN “
\ 1 \'\
AN i AN
AN >,
AN 1 N
~ 1 1 1 N
N 1 i1 N
N 1 1 .
.00 1 <
\ ~ ) -~ -~ -~ L --‘\
-1,000 -.6&00 -,200 .200 400 1.000 1.<00
LOGLO(DIAMETERD
0.1 0.1% 0.2 0.425 1.9 2.5 4.0 19. 20.

DIAMETER (MICRONS)
NEARBY POINTS MAY BE COMBINED :

R .-



THE TGLD AEROOYNSMIC DIAM. WILL BE USED

ENTER INDICES OF RUNS TO BE USED, SEPSRATED BY BLANKS, OR
ENTER 0 (ZERQ) TQ USE ALL RUNS IN THE TEST

4 3 4

#FTN ERRQR SUBPROGRAM BSORT ARGUMENT LIST DOESN'T MATIH CALLER
BSORT REFERENCED AT LN. 120 OF PEMEFF
FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NO. 01, CALLERS TYPE: INTEGER SUBPROGRAMS TYPE: REAL»4
##% MASS ON STAGE 1 18 HIGH -
#x% MRSS ON STAGE .4 IS HIGH
e SAMPLING DURATION 2.0000000 I3 SHORT

REDUCE DATA FOR RUN 4

CSAMPLING AT 107.3 ¥ OF ISOKINETIC BaTE
#xx LINEAR INTERFOLATION USED BETWERM 41502500 71495800
#xe LINEAR INTERPOLATICON USED BETWESN 1.054%8094 1.8749431
#en LINEAR INTERPOLATION USED BETWESN 3.4229373 3.,4118914
#+& JET VELOCITY > 3000 CM/SEC

STAGE 8 :

VALUE | S0S1.28
4% MaASS ON STAGE 1 IS HIGH
44 MASS OGN STAGE 2 I2 HIGH
##% MASS ON STAGE 3. IS WIGH S

T awe MASS ON STAGE 4 15 HIGH

wea SAMPLIMG DURSTION 2.00099499 IS SHORT

REDUUCE DATS FOR RUN 3

SAMPLING AT 117.4 !4 QF ISOKIMETIC RATE

#we LIMEAR [INTERPOLATION USED BETWEEN 35355019 1.01z28122
waw LINESR INTERPOLATION USED BETWEEN 1.0158143 1.8111010
#we JET VELQCITY > 5000 CM.SEC
STRAGE 3
VALUE S3s2.32
#aw ME3S ON STRGE 2 I3 WIGH
»%% MASS ON STAGE 3 1S HIGH
#ed MASS ON STAGE 4 IS HIGH
#x» MASS ON STAGE 3 IS HWIGH
#a% MASS ON STAGE ? 13 HIGH
% SOMPLING DURASTICON 2.00004300 1S SHORT
REDUCE DaTa FOR RUM )
SAMPLINMG &T 108.2 ¥ OF ISOKIMETIC RATE
#awe LINESR INTERPOLATION USED BETWESM 1.02497083 19221741

STD. DiaM. PEMETR. ERR. EFFICIENCY ERR.
#%»% NQ [MLET RUM [N THI3 TEST

D0 YOU WeMT EXPaMDED OUTPUT MAILED TO YQU? ENTER Y 3R N.
?

6.

J
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rMAaRC
ENTER TZIT DRTE, ID&TE (MMDOYY:, OR RETURM TO USE CURRENT WaLUE
031382 )

EMTE® T-E RUN NO.,., [FuM, OR RETURN TO UgE CURRSIT '‘ALUE

> .

wiew w238 ON 3TAGE 1 Ig HIGH
www HA35 OM STAGE 4 18 HIGH
et SAMPLING QUSATICN 2.0000000 15 3WART

DG YOU I3 TO LIZT THE D&Ta FOR RUMT BMTER Y OR N
N

DO YOU LISH TO MCDIFY ANY RUN CONDITIONZ? TER Y OR N
>N
WANT TC RETRIEVE #MNOTHER RUN? ENTER Y OR N

N

DO YOU WISH TO TQ REDUCE THE DATA? EMTER Y OR N

Y

P&RTIC.LATE DaTa REDUCTICN aND ENTRY SYSTEM 0&5/18-54 03:Ci: 30

DATA FOE TEST BY CONTRACTOR ENT , AT SITE NARC, ON DATE 31384, RUN NG,
SeMPLING AT 107.2 X QF ISOKINETIC RATE

guu WMo 5 A

WANT TC SEE RESULTS USING CLAS3ICAL (STOKES) DEF, OF DIAM.? ENTER Y Gf N

N .
wx% LINEAR [NTERPOQLATION USED BETWEEN . 413502500 + 71355400
#+x LINEAR INTERPOLATIOM USED BETWEEN 1.03545094 1.874%431
#%¢ _INEAR INTSRPOLATION USED BETWEEN 3.422937% S.8118914
#a# JET VELDCITY > S000 SH/SEC

STAGE S

'

VALUE T0S1.28

lW&NT TG SE= RESULTS USING THME TGLD DEF. OF AEROQ, DIAM ? ENTER Y OR M
»Y

HILL S, Scrubber Inlat

TOTAL MaSS  1,5201+000 2,1245+000 3.4726+0023 4.8415+002 CMax= 120.0
BR/ACF GR7DNCF MG/ ACM MG/ONCM MIZRONS
STAGE Mass MASS CuUH, MASS DS0 GED. MEAN [M/DLOGL  OM/DLOGD
(MG) (MG/DMCHM) (MG DMEMD (MICRONSY (MICRONS) (MG DNCHM> {(NO/DMOM>
CYCLONE 37.20 12546.59 2%44.92 10.47 32.3¢% 1.32+002 7.44+007
L 53.7C 1871.4% 1572.22 11.04 10,76 =3.23%9+00s -, 28+01!
2 9.54 324.00 1357.23 5.8l ?.37 1.13+002 &,a7+Q07
3 ?.95 344,80 1010.423 3.42 4.51 1.92+003 Z.80+010
4 13.97 485,92 $22.51 2.70 .13 2.53+002 2.3%+01!
=) 7.70 268.38 259.13 1.828 h.bs 1.&49+003% Z2,33+011
é 3.67 127.%2 137.22 1.05 1.41 S.14+002 :.50+011
7 1.18 41.13 85.09 .71 .27 2.44+002 7.11+0Q11
g o3 10.80 ?5.29 i .84 4.37+0C1 T.al+011
FILTEFR 2.18 7%5.2%9 .29 2.50+002 1.29+013

=% TUT POINTS FOR STAGEE 0 | ARE SIMILAR OR INVESTED

MEASURED D&TA FOR STAGE, 1 WITH US0= $1.04 OMITTED FROM !NT===3_9710N

#x# CUT POINTS FOP STAGES 3 ¢ ARE 3SIMILAR CR INVERTED

MEASURED Dt FOR STAGE, 4 WITH DSH= 2,70 DNI*TED ESOM [MTE==

#ww JIMEAR INTERPLLATIONM USED BETWESIM LA1T02%00 71475800

»xe _IMESR INTERPOLATIOM USED BETWEENM 1.0545098 1.876?431

»as LINESR INTERPQLATION UEED BETWEEM 3.422°375 B.5113%14

INTERPSLATED TO 5TD. INTERVaLS: (VALUES AT DIAM. MARKED WITH # &RE EXT=-POLATEL!

23.42 A3 &, 57+001
11,48 1,00 2.5%9+00Z
134,73 1.2% S.11+002

SLATION

s (&)
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BT~5E
VALJE  I0S:, 298
Wi T TC 285 RESULTE U

A3

-l o

TING MERCERS DEF. QF AZRO., DI=M.?

BMNTER ¢ OR M.

l - 13,71 2.30 2.71+0ud
1631.58 4,00 3.i2+002
3424.43 12.00 7.1P+003
l 1441 ,37 15,005 2.73+002
4249 ,23 20.00= 1.e2+d03
WeMT T3 PLIT CUM, 3 M&aSS? BNMTER Y OF N
=t
l 27 INAUT AQINTS, 2 LERPE QUTSIDE LIMIT:S
v "\ M \
Y N,
“\ S
AN ~
N 1 ~
AN
AN .
N\ N
N AN
20.99 > <
AN AN
N >
s, \‘
2 ~
1 \
"\ ~
AY \
"N N
N N\
40,90 > <
\ \
\\ \
. AN AN
AN AN
' N N
N N
AN \
AS ~
AN AN
40,00 > {
. AN
AN “\
™. AN
. 1 .
~ Y
N N
~ 2 N
N AN
AN N
20.90 > 2 <
N AN
\ \\
' \ \
AN 1 ,
N N
N, kS
| :
N, 121 .
02 2t 1 1 2 1 2 <
l -1.000 -.400 -.200 il . 500 1.000 LA
LOGL )« DIRMETER)
-~ -~ -~ -~ ~ -~ -y ~ r.) ™ ~
Jg.1 0.1% 0.3 0.62_5 1.0 2.5 6.0 10. 2.
DIAMETER (MICRON3Y
Lol en e Ry PRiITE Z MBASCEED PO d Mmmmay R lnlE
wes JET LUELICIT- F000 Mo sEd




S

NAaRC
ENTER TEST DATE, IDATE, (MMDDYY)
531384 ‘

DO YOU WISH TO REVIEW ALL RUNS IM A TEST? EMTER Y OR M?
>N

DO YOU WISH TO COMPARE SEVERAL RUNS? ENTER Y OR N

Y

ENTER DIAMETER DEFINITION (1=PHYSICAL, 2=0EROOYMAMIC, 3=aERODYNAMIC IMPACTION)
22
THE TGLD AERODYNAMIC DIAM. WILL BE UYSED

DO YOU WANT STATISTICS FOR =DM DLOGD, 2=CUM. MASS, QR 3=CUM. % MASS?
>3
THE STD.DEV,., MINIMUM, AND MAXIMUM OF THE CUM. % MASS WILL BE PRINTED
ENTER THE NO. OF STD. DEV. TO BE USED TO IDENTIFY POTENTIAL OUTLIERS.
>3 - :
ENTER INDICES OF RUNS TO BE COMPARED SEPARATED BY BLANKS OR

ENTER IN TO COMPARE ALL INLET RUNS IN THE TEST OR

ENTER OUT TO COMPARE ALL OQUTLET RUNS IN THE TEST
5 &

#FTN ERROR SUBPROGRAM BSORT ARGUMENT LIST DOESN’T MATCH CALLER
BSORT REFERENCED aT LN, 143 OF COMPAR
FOLLOWING ARGUMENT TYPES DO NOT MATCH:

ARGUMENT NO, 01, CALLERS TYPE: INTEGER " SUBPROGRAMS TYPE: REAL#4
nun MASS ON STAGE . ‘1 IS MIGH
%% MASS ON STAGE 2 IS MIGH
x4 MASSE ON STAGE 3 IS HIGH
#%% MASS ON STAGE 4 I5 HIGH
*an SAMPLING DURATION 2.0000000 IS SHORT N
REDUCE DaTA FOR RUN -1

SAMPLING AT 117.4 % OF ISOKINETIC RATE

#%*#% LINEAR INTERPOLATION USED BETWEEN » 68933015 1.0146163
*##x LINEAR INTERPOLATION USED BETWEEN 1.0184183 1.8111010
#*%% JET VELOCITY > %000 CM/SEC

STaGE 8

VALUE 35348.88 -

#%# MASS ON STAGE 2 IS HIGH
»## MASS ON STAGE 3 1S HIGH
##%% MASS ON STAGE 4 1S HIGH
#x% MASS ON STAGE S 1S HIGH
#a% MASS ON $TAGE 9 IS HIGH
##% SAMPLING DURATION  2.0000000 IS SHORT
_ REDUCE DATA FOR RUN é
SAMPLING AT 108.2 % OF ISOKINETIC RATE ‘
#nx L INEAR INIERPOLATION USED BETWEEN 1.0345708 1.9291741
& [2=3
TEST SITE NARC N&RC
TEST DATE 31384 31384
RUN NUMBER s é
RUN DATE 31484 31484
START TIME 1546 1623

TOTAL MASS 9.194E+03 8,244E+03 )
STD. DIAM. CUM. % MASS < DS0

4 463 4.47 6.56

S 1.00 4,97 $.89

é 1.2% .31 7.34 -
? 2.50 ?.59 14.5¢9 ’
8 £.00 25.24 23.50

? 10,00 4% .4% 43.32 .

10 15.00 86,461 52,72

- .




—_— - = e e v -

DATA COMPARISUM FOR 2 QUTLET RUNS BY BNT
STD. DIAM. NO. DM DLOGD CUMULATIVE

CuM. X MASS ¢ D30

IAL LSS AL S S S AL S AL S SIS S

l (MICRONS) RUNS (MG/DNCM) MASS < D50 AaVG. STD. DEV. MIN. MAX .
. 4 43 2 4.73E+02 4,80E+02 5.52 1.47 4.47 6.58
-] 1.00 2 2.24E+02 S.1TE+0Q2 9.72 1.34 4.97 $.3%
_' & 1.29 2 3.758+02 S.51E+02 $.33 1.43 5.21 7.34
? 2.50- 2. 3.3s8+03 1.0%E+03 12,09 3.53 ?.59 14,39
3 6.00 2 7.,19E+93 2.89E+03 29.87 3.42 25.34 33.30
? 10.00 2 4,.30E+03 4.09E+03 46,40 4.36 43.32 49,49
10 15.00 2 6.53E+03 S.27E+0N3 59.87 ?.82 $2.72 65,51
11 20.00 2 6.33E+03 &.038E+03 48,74 10.44 &1 .42 76,48
0O YOU WaNT TO PLOT CUM X% MASS?  ENTER Y OR N,
Y
l COMPARISON OF CUM. % MASS FROM 2 RUNS AT STD. DIAM.
L& INPUT PQINTS, 0 WERE OUTSIDE LIMITS
. N ~ Y -~ A ~ ~
N
N
AN
AN
N
AN
N
N\
N\
80.00 >
' \
\ 1
AN
AY
N\
\
N
N
AN
l 40.00 > ]
N\
. N
N
N
N
hY 1
\
N
AN 1
40,00 >
N
AN
' N
hY 1
. N
AN
N
l N 1
N
20.00 >
N
N
N 1
N
' N 1
AN 1 1 1
AN 1
N
00 >
l \ -~ -~ ~ ~ -~ -~
=-1.,000 =-.400 -,200 . 200 . 400 1.000 1.400
LOGLOCDIAMETER) _
l 0.1 0,15 0.3 0.42% 1.0 2.3 é.0 19. 2.
DIAMETER (MICRONS)
NEARBY POINTS May BE COMBINED
00 YOU WISH TO REPEAT THE COMPARISOM ExXCLUDING SOME RUNS? ENTER Y OF &

) .

|l e
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TRACE METALS ANALYTICAL RESULTS

PLASTIC CLAY

ENTROPY

APPENDIX 7.3.4

- TN = OB O B BN BN BN B BE O T B O B v B .




139 .

. TRACE METALS CONCENTRATIONS & ANALYTICAL RESULTS
Method 5 Impingers
Plagtic Clay

| N

-——= Run 1] — === Run l4 =— —== Run 17 —
Element mg. ppm mng. ppm ng. Ppm
Aluminum (Al) 2310 7439 442 847.9 13.9 7.146
Beryllium (Be) 0.080 0.771 0.012 0.0690 BDL BDL
Calcium (Ca) 70.5 152.8 12.6 16.271 5.23 1.81
Chromium (Cr) 5.420  9.0557 1.090 1.0849 0.0360  0.0960
Fluorine (F) 0.0 0.0 0.0 0.0 0.0 0.0
Iron (Fe) 190 295.6 32.3 29.933 1.46 0.363
Lead (Pb) 0.898 0.377 0.171 0.0427 0.0217 0.00145
Magnesium (Mg) 8.29  29.628 8.56  18.225 1.68 0.959
Manganese (Mn) BDL BDL BDL BDL 0.012 0.00303
Mercury (Hg) 0.0195 0.00845 0.0050 0.00129 0.0024 0.000166
Nickei (Ni) 2.800 4,144 0.816 0.719 0.042 0.00992
Silicon (8i) 0.0 0.0 0.0 0.0 0.0 0.0
Titanium (T1i) 2.5 4.535 0.67 0.724 0.22  0.0637
Uranium (U) 0.0 0.0 0.0 0.0 0.0 0.0
Vanadium (V) 3.560 6.0718 0.702 0.713 0.021° 0.00572
Zinc (Zn) 2,060 2.737 0.288 0.228 0.113  0.0240
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APPENDIX 7.4.1

7.4 FLINT CLAY FIELD AND ANALYTICAL DATA

7.4,1 PARTICULATE

mE .
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‘A ORESS L2 TIME START

e s 186 LocaTion (Y E DI ET TIME FINISH

 cATE =13~ TEAM L TECHNIC 1ANS
! ROMETRIC PRESSURE, IN. HG 7'1"? STATIC mﬂ IN. Hz0 -1.00
' AMPLING TRAIN LEAK TEST VACUUM, IN. HG S =

s __1o _
SAMPL ING TRAIN LEAK RATE, cU. FT./MIN. O0-003 0.003 0.005 O.00k 0,005
ZQUI PMENT _CHECKS IDENT F 1ICATION NUMBERS

Y _P1TOTS, PRE-TEST reacenT BoxPZ2IE nozne (0D plameTER 115 132

" PITOTS, POST-TEST MmETER Box Al-7 T/C READOUT

" ORSAT SAMPLING SYSTEM wmiLicar TEELOM O 1/c prom £-5

~__TEDLAR BAG SAWPLE B0X. 2. ORSAT PUMP _——
‘nemwcourz @ (45 r | proex -2~ TEDLAR BAG

FILTER # TARE .
i e AH 1.78 actor  D:8%- 052079
P IR e eaE
{ . o« wisTure .5  rer. AP : 2.
f DRY GAS

PITOT ORIFICE GAS IMP

CLOCK METER |READING|SETTING (AH), | METER [VACUUM | BOX EXIT | STACK |Lk. cuECK

(AP), IN, H20 rEMP, |IN. HG [TEMP. Tgwr. TEMP. |READINGS
T

iN. Hzo| (DEAL |acTuAL| ©r - |cauee F
z [233.507]
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PARTICULATE FIELD DATA

mm_-_"z___

. ADDRESS

TIME START

TIME FINISH

SAMPLING LOGATION XL oM(E [NLET

oaTE S-(¢-8¢

BAROMETRIC PRESSURKE,
SAMPL ING TRAIN LEAK TEST VACULM,

TEAM m_mg__
IN. HG _29.50 STATIC PREﬁSII-.I-I’E

IN. He__/5

2 TEGNICIANS ThA

. H0 =[.00
17 mﬂ 2

SAMPL ING TRAIN LEAK RATE, GU. FT./MIN.

2.0!8 0.0(2-0.5(2 .02~

EQUI PMENT CHECKS IDENTIF ICATION NUMBERS .
Y. PITOTS, PRE-TEST rREAGENT Box Q2% nozzir 18] p1aveTeER 2172
PITOTS, POST.TEST METER BGX - T/C _%09
= SAMPL ING SYSTEM UMBILICAL =5 Sl t/c Promx _5-5 _
Zn-mmpc::u'@_&s_"r ma:‘m o'l::nmﬁ""
FILTER # TARE NOMOGRAPH _SET - UP NOMOGRAPH 4. DB
EFISRS _ (557 AHg LI28 c racton QB4~.05=2075
METER TEMP STACK Towe 150
% MDISTURE rer. AP i"—"
DRY GAS | PITOT ORIFICE GAs | pue [FILTER| IMP.
| croex METER |READING|SETTING (AM), | METER [vAcuum | Box | EXIT | sTASK [k, e
SAMPLE | TIME, READING, | (AP), IN. H20 TEMP. [IN. HG [TEMP. | TEMP. | TEMP. |READINGE
| poInNT . . . . Op % °r O |-
A = | [ 172528 | Bapte s
bz 7] | [ (7506 124 184899,
.3 = 12 172en|32. | /
L ' 28 ol B2 | 122
A 2 (| 14 22 4]
B-{ Bo |l 2 Dol 22 | (42
2 _65__2-.__255_;2*’/44-
= ZB_i_S_L_ oS k) S5
4 ? (240 132 178 B
5 245 | 32 (205
A 7 1245 | 32—| [

2.8

i

(2722
(Va2

2, soaz 22
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CUSTODY SHEET FOR REAGENT BOX § DQZi

Date of Makeup '- 3,?)84’

{

Initials

A
{
!

—

L.
N

%
E _/
Locked? -—

———————

NTROFPY
E NV

RONMENTALISTS,ING

1 dividual Tare of Reégent- =200 mls of'mzﬁm.ﬂﬁ"bo | !
Ind:.v:.dual ';fare of Reagent - mls. of_i - — '
| ld:.v:.dual SJ.l.:.ca. Gel Tare We:.ght - ! Q\OO gms. L "'-“_'-";:-.'L'_-‘.'--_'.’i-
. } . . as '.v_f"- e
" PLANT NAME A/A /?(0 Q‘./ée/ "Mp ol
f AMPLING LOCA‘]’.‘ION Dryer ng[ef hé
sun_ Dat'é' Initials Locked? | Date . |%'S. Gel Init_ial_._s-._ Locked?
Number Used Cleanup| Spent [ = -
% '“V"Wf sii | & | S| 2oz ssr | <
120 st | SSH v\ p /ﬂ‘Z;_ s 1 1
LY /5/_4 S5SH v || g SSH '
| -' - -
o B | Date Initials Locked? Zero ‘,5 Span ﬁcg‘
o Re.ce.:.ved J.n Lab 3“3!84 | mcg, . - Initials | _u .
‘ - i , A T
Sampling Method: _EPA- [? Wt BACKH ALVED E_‘:.l’;er nggit-' _Uig .
S ST LT . ‘(mgms) . Test -
Remarks: _’-5 ©357 _L
e 1887 _. 6830 10
EF 1888 .75
EF (889 6991

" [ R _.J'
Il N B am EE = :
. Il N EE = .
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PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name Ngmﬂ_amnﬁmmes

Sampling Location

EEI Ref. # _3002.

Date Received 3 19’ Date Ana.lyzed glgg,ﬁi Reagent Box(es) 0215 02l4 _

Run Number !

Run Date .31[2. 3![5

3
She

SUMMARY OF PARTICULATE ANALYSES

392284 26387
2017 200

Sum of Particulate, mg.
'ro:al Filter Tare mg.

152802

957

Blank Residue, mg. (JSOOml) 3.0 (j@_ml) 2.9 (o2s5m1) _ 2.1
TOTAL PARTICULATE CATCH, mg. | 37075.7 24185.8 145824
"ANALYSIS OF MOISTURE CATCH
Reagenr 1 ( H,0 ). . |
Final Weight, g. 2520 2290 2390
Tared Weight, g. - 2000 2000 2000
_ Water Catch, g. S52.0 : ' 290 390
Reagent 2 ( ): . \
Final Weight, g. - : - -
Tared Weight, g. —_— - -
Water Catch, g. - - -
CONDENSED WATER, g. 92.0 290 390
'S:Llica Gel:
Final Weight, g. _202.5 __2085 __2100
Tared Weight, g. 200.0 200.0 _200.0
_ABSORBED WATER, g. 2.5 - - 8.5 __lo.o
TOTAL WATER COLLECTED, g. 54.5 37.5 49.0
Blank Beaker # 2/ —-— Legend —= Notes and Comments

Final wt. mg. &S A :
52&;7.
— 04

—200

+ = Final Weight

L = Loose Particulate
F = Filter D = Dish
R = Rinse P = Pan

Tare wt. mg.
Residue, mg.

Volume, ml.

Concen., mg/ml. | .002
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, BRESS . TIME START 2
« aPLinG LocaTion CYP /I DME [ALET - T riNISH L .
DATE 2-/4-P4- T TEAM LEADER TECHNIC1ANS
I mm::mm LEAK ':':STH\GIM:U.H. IN. HG.J.iAﬂfc'? 2 i Hz°1'7 17 I
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. Q012 2.0(5 6.0(¢ 0.8|0 b0l O.
. IDENTIFICATION NUMBERS : {7_.3 e I
|l . - | 2181 >
Dorrers e | e s g vorns 03 0loierg -
" ORSAT SAMPLING SYSTEM UMBILICAL T/c proBE S-S : |
F_ TEDLAR BAG SAMPLE BOX_ 2.2 ORSAT PUMP _—— l
:_ﬁ/m @lﬁ.oﬂ' PROBE I~ ( TEDLAR BAG _ v
FILTER # . TARK NOMOGRAPH SET-uP NOMOGRAPH  § DI I
EFIEBT] L8 AHg .28 ¢ racTor D%S__..b__ - DS =89
) - METER TEWP stacx o (46 .
_ % MOISTURE rer. AP 2.2 l
o DRY GAS | PiTOT ORIFICK’ GAS | PuwP [FILTER| 1Me. -
‘ CLOCK METER READING|SETTING (AH), | METER |[VACLAM | BOX EXIT | STACK LK., CHECK I
SAMPLE | TIME, READING, | (AP}, IN. Hz0 TEMP. |IN. HG |[TEMP TEMP. | TEMP. [READINGS . ‘
% qT_IMIN. cu. PT. |iN. Hzo| 1pEAL|AacTUAL] ©OF |caues | O e d
-/ Q/Q 2. lao2las7057 882 | 1 20123 | 14D I
=2 260 _o__ezm% g; S 250 = el
2 4 1926/.47 8.485| 04 z 2L .
4_?" & M%M/ O.L _g_z__ﬁ_ZSS__ZB_ 3 .24 I
8 %ﬁ 0,85 0.5 S 12 |35 | [27
2 | FO %L&-E %iﬁ__ 2551 25 |/ I
-f 128 1866D7 165 1D. _o_-?_ 1 16 12Lp1 35 (17 1B65.453
_ 12 [Fo5.23 102710621562 7 _[2sAl 3S [ 178 BLs.53)
S R T AR AT AR AR AR S e MU S22
4 16 = & 11,12 Olop728 |2 240125 (4 Bea.573 |
_L 13 é:%@@ﬂo._ W77 (g 2452 [ 132 |9S®).BLL
Ll B2 leacne3losz[y [T 125n35 22 %ﬂ%gﬁ ,
— BB L] I
 fo.z52 0.8179 2.$52 82 /4% I
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R CUSTODY SHEET FOR REAGENT 20x ¢ OS5
Date of -Make’ux_s \__3’ 8[ a4 Initials 50 Locked? l/
Individual Tare of Reagent: =200 mls. of &w\u}gﬂ H20
Individual Tare of Reagent: mls. of -
e .‘Individual Silica Gel Tare Weight . . 200 - gms. . -
| "-'PLANT NAME f\[A.RQQ - i
SAMPLING LOCATION (:!chpg CoeeT
Run | Date Initials Locked? | Date $ S, Gel| .Initials| Locked?
Number | Used _Cleanup ‘Svent _
| {3 | DR |« 3|z | 4% |R |
2z |33 | DR w— |3]1> | 359, SH | «—
(
| |  Date Initials Locked? | 2Zero & Span Balange
Received in Lab Slﬂtﬁi _ mé5) 919 .- Initials Mmes
. ' T 0 Used
Sampling Method: _ EPA -17 E::.l'#cer Wegggt fm_
: : ' “(mgms) . Test
Remarks : | EE1aeq ‘740‘7 [
| EFI475 7144 {
B 166l 6840 [
EF (884 6966 -
EF 1883 _. 72l A
EF 1466 . 75! 3 A




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name NO M ] EEI Ref. # 30072
Sampling Location

Date Received ,5’& IM Date Ana'lyzed .5[2.6 ,64 Reagent Box(es)(2]4' 0202

Run Number o - A 12
Run Date | ,5[,5 ,3]5 ) ,5[5

SUMMARY OF PARTICULATE ANALYSES

Sum of Particulate, ag. .ﬁp&i m S140.8

Total Filter Tare mg. 15543 ] - 699.5 7034
Blank Residue, mg. ( 900 nl) .8 (S25 ml) .1 (400 w1) _ 0.8
TOTAL PARTICULATE c.u'cz:l, mg. | 24352.0 | 37002.9 | 30942.6

"ANALYSIS OF MOISTORE CATCH
¢

Reagent 1 ( H;0): .
Final Weighe, g. 239.0 L 240.0 22500

Tared Weight, g. 200.0 200.0 200.0

Water Catch, g. 39.0 : 400 0.0

Reagent 2 ( ):

Final Weight, g. - - -
Tared Weight, g. -— - -
Water Catch, g. - - -
CONDENSED WATER, g. 39.0 400 20.0
Silica Gel: ‘
Final Weighet, g. 205 .0 212.0 208.0
Tared Weight, g. 200 .0 200.0 .0
ABSORBED WATER, g. S.0 _ 2.0 | 890
TOTAL WATER COLLECTED, §. 44 O 52.0 S8.0
Blank Beakar # Z| = Legend ~=— Notes and Comments
Final wt. mg. 59631@ + = Final Weight
Tare wt. mg. 5_9_@7_2. L = Loose Particulate
Residue, mg. 0.4 F = Filter D = Dish

Volume, ml. 2020 R = Rinse P = Pan

Concen., mg/ml. | .O0OZ
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LABORATORY SAMPLE WEIGHT CALCULATIONS

Planc Name NORTH Amepicar) REFRACHIRIES,

EEI Ref. # 2002.

Run Number ~ - 10 | 1 dz
Run Date .3“5 QZI,i —
Sample ID/Container # FiR- 659 DisH- U DISH ~ 12
| 105. 7280
. . 6809
. 198.774! ‘f"{g%,%'z & 800
-198. 77220 105. 737 85.6954
' ) 198. 780D 105.78 85.7394
. Tare Wt., g. _ |ﬂl,0l5£: " 1222.5[ o 52.&555
SAMPLE WT., g. ' 11.71566 32.9925 27 8445
’Samﬁle ID/Coutainer # R- 66 FIR- 66 FiR-b02
(138 L )
> . 2058 - 190. %j?g% 1,33.3%?0
199. €0 «190. w89,
193- o180 190. 27724 189.3035
Tare Wt., g. 185 . 6535 184 99593 [85.4983
SAMPLE WI., g. 13.9515 5.3110 3.8023
Sample ID/Container #
i;;e Wt., g. ‘ —

SAMPLE WT., g.

Sample ID/Container #

Tare Wt., g.

SAMPLE WI., g.

E NTROPY
NVIRONMENTALES TS, INC.,




LABORATORY SAMPLE WEIGHT CALCULATIONS

Plant Nanme NQE:H AH,EE]C&M BEE%ERI& EEI Ref. # _3002-

" Run Number ] 2 i
Run Date lﬂlg jl}i 5“&
Sample ID/Container # EiR- 634 mjﬂ - 2 FR- 640
81' 3 7‘%“2’2? :
.43% 8132 "17'3'.32 196. 2168
194" 8280 1333 w196, 2138
. 190.61.99 3.3920 19G. 2230
Tare Wt., g. |83. 3040 - 52 2976 . 188, S6SO
SAMPLE WT., g. 11.5092 16.0263 7 6505
Sample ID/Container # FeR- 635 ER- 637 FiR- (A2,
Cnnm‘bELaU{ 9. ,li? o '
193.’ 1573, 190.21 13 3.997%
133 o4 v190. 2094 -—-193 993%
| T2 190. 2140 l93 99
Tare Wt., g. 185. 5755 185. 3133 186. 3653
SAMPLE WT., g. 4. 896! 7 294
Sample ID/Container # FiR- 636 FiR - @
198.0800 184 0384
—198.0774 = 184, 4’3;8
198. 0909 184 . £450
Tare Wt., g. - 183.9242 183.4370 .
SAMPLE WT., g. 14.1532 |.2.008
Sample ID/Container # 63 com"n | FiR- 639
187. 010l
\.As%. 0094
(99. 1432 187.0123
Tare Wt., g. wt99. 14 (S : 182. Z§32
SAMPLE WI., g. 13. 5660 4. 7255

E NTROPY
NVIRQNMENTALISTE,ING.
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TRACE METALS ANALYTICAL RESULTS

FLINT CLAY

ENTROPY

APPENDIX 7.4.4
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TRACE METALS CONCENTRATIONS & ANALYTICAL RESULTS
: Method 5 Impingers

Flint Clay

= Run 3 — ~— Run 6 =-— — Run 9 —
Element mg. Ppu ng. ppm ' g, ppm
Aluminum (Al) 955 3158 209 261.1 13.5 7.239
Beryllium (Be) 0.010 0.0990 BDL BOL BDL BDL
Calcium (Ca) 9.51 21.169‘ 2.79 2.346 2.16 0.780
Chromium (Cr) "2.720 4.667 0.356 0.231 0.044 0.0122
Fluorine (F) 0.0 0.0 0.0 0.0 0.0 0.0
Iron (Fe) 105 167.7 28.4 17.139 2.08 0.539
Lead (Pb) 0.484 2.08 0.156 0.0254 0.0228 0.00159
Magnesium (Mg) 17.1 62.757 3.7 5.144 0.50 0.298
Manganese (Mn) 0.750 1.218 BDL BDL 0.016 0.00421
Mercury (Hg) 0.0052 0.00213 0.0034 0.000571 0.0020 0.000144
Nickel (Ni) 5.460 8.297 0.206 0.118 0.028 0.00690
Siliéon (51) 0.0 0.0 0.0 070 0.0 0.0
Titanium (Ti) 1.29 2.402 0.68 0.478 0.33 0.0997
Uranium (U) 0.0 0.0 0.0 0.0 0.0 0.0
Vanadium (V) 0.990 1.734 0.262 0.173 0.028 0.00795
Zine (Zn) | 4.990 6.309 0.192 0.0990 0.076 0.0168












