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1. INTRODUCTION

1.1 Background. The Emission Measurement Branch (EMB) of the Uniced
States Envirommental 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 Inmstitute (MRI) to achieve the goals

' of the testing program. Entropy has been retained under the EMB Contract No.

68-02-3852, Work Assigment -to conduct testing programs at designated
industrial facilities. Entropy is to periomm emission measurements at the
reconmended sampling locationms, obtain process feed and product samples, and,
in conjunction with Research Triangle Institute (RII), conduet sample
analyses. MRI will monitor process and operating conditiomns in order to
designate suitable testing conditions for the respective processes and to

provide a record of process and operational data during the testing.

1.3 “ Testing Program. The prasent report
covers statiomary source sampling performed at the*?lant in
—on —to chara_;t_:erize emissions
from the #4 rotary calciner and associated air pollution-control equipment.
-nd-a of QIR =~ Devois Holzschuh of EPA EXB
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. The_ plant uses rocary

calciners for the drying of pulverized or extruded clay. The plant’'s use of
coal-fired rotary cAlciners represents the most difficult emissions concrol
siruarion in the clay refining indusctry. The plant is considerad to be well
operated and well mafncained, as well as providing feasible opportunities fc¢r<

inlet testing.
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1.3.2 Outline of Testing Program. Emission measurements were performed
at the multiclone inlet, at the I.D. fan inlets (east & west) and at the
scrubber exhaust stack. Table l1-1 outlines the testing program, giving test

daces, sampling locations, test methods, and run oumbers.

M

- —-—
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TABLE 1-1
TESTING PROTOCOL AND _
RUN/SAMPLE NUMBERING CROSS-REFERENCE

------- Sampling - = = = = ~ = = = = = = Test Set = = ~- -
Objective Method Locatiom* 4717 4/17 4/18
_ Particulate EPA 5 MI 1 2tm 3
12 4 Stm 6
Iw 7 8tm 9
Particulate/ EPA S & 8 SE 10 lltm 12
Sulfur Dioxide
Particle Cascade MI S1A&B S2A&B S3A&B
Sizing Impactor _ _
1E © B4A&B 85A&B S6ALB
W S7TA&B**  S3A&B SOAGB**
Nitrogen EPA 7 SE 10 Tl 12
Oxides .
Sieving/ Grab Cl 1 2 3
Moisture Sample
Tooyp 1 2 3
VM 1 2 3
Opacity A 9 SE 1 2 3

tm Method 5 particulate catch and distilled water from impingers analyzed
for trace metals '

I

* Sampling Location Legend:
MI - Multiclone Inlet

IZ - I.D. Fan Inlet East 1
IW - I.D. Fan Inlet West

SE - Scrubber Exhaust Stack

CI - Czlciner Inlet

VM - Vibrating Grate Cooler Multiclone Qutlet
VP - Vibrating Grate Cooler Product Qutlet

** The resulcs of runs S73 and S9B are not tabulated in this reporc.
Run 57B was underloaded; run $9B was overloaded.

Ik NS W G e G S8 R B BE Sm R D
. , o e -
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1.4 Report Organization. Immediately following is the "Summary of
Results” section. Appendix 7.1 presents the complete results of each run;
fiald data can be found in Appendix 7.2. The source and the process are
described in the "Process Description and Operation™ sectioan. The next
section, “Sampling Locations” provides a comprehensive description and
illustration for each loecation; "Sampling and Analytical Procedures”™ follows,
describing the sampling strategy used. Descriptions of the equipment and
procedures can be found in Appendix 7.3, while Appendix 7.4 presents
analytical documentation. The final section, "Quality Assurance,” notes the
procedures used to ensure the integrity of the sampling program; Appendix 7 .6
provides pertinent calibration data. Appendix 7.5 contains a liscing of the

Zncropy test participants and their roles in the testing program.




2. SUMMARY AND DISCUSSION OF RESULTS

2.1 Summary. Table 2-1 presents a summary of the particulate and

sulfur dioxide emissions and concentrations at the sampied locations, as well

as particulate collection efficiencies for the multiclone. Rumby~run

summaries of the particulate testing are provided for the multiclone jinlet
and for the 1.D, fans east and west in Tables 2-2 through 2-4, respectively.

Table 2-5 summarizes the results of particulate and sulfur dioxide testing

performed at the scrubber exhaust stack. Detailed results of all particulate

ard sulfur dioxide testing appear in Appendix 7.1.1.

Tables 2-6 through 2-8 present the particle sizing test results for each

of the sampled locations; particle sizing was not performed at the scrubber

exhaust stack due to moisture in the flue gas. Appendix 7.1.2 presents the
detailed results of particle size testing.,

Nitrogen oxides (as NOy) results are summarized in Table 2-9; complete
Tesults are given in Appendix 7.1.3.

Opacity observations (runs 1-3) are reported in Tables 2-10, 2-11, and
2-12. No visible emissions were observed throughout the testing; field data

is presented in Appendix 7.2.3.

The results of trace metals analyses are reported in Appendix 7.2.5.

2.2 Discussion of Reéults. At the I.D. fan inlet west location,

particle sizing rums 7B and 9B were not tabulated in the-results due to an

extremely low catch (underloaded), and extremely large catch (overloaded),
respectively.

In order to calculate particulate removal efficiencies of the multiclone

and scrubbers, a particulate concentration representing a combined inlets

value is necessary. A technique for eliminating any bias due £o uneven air

flow distribution through the two fans was used in calculating the
equivalent, weighted average concentrations as follows:

Sum of A-Side & B-Side Emissions, 1b/hr 7,000 gr/ib

Ceg® * ——-e—————w- = gr/DSCF for
Sum of A-Side & B-Side Flow Rates, SCFM 60 min/hr cozbined
' inlets

554.15 + 463.07 7,000

Ce - * ——~——— = 4.0278 gr/DSCF
Runs 487 14717 + 16,747 60

‘r" f
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l TABLE 2-1
PARTICULATE EMISSIONS & CONCENTRATIONS SUMMARY
I ANU CONTROL EQUIPMENT EFFICIENCIES
. T = === Test Set - - = - -
I | 2o il il averees
Emission Rates, lb/Hz:
' Mulciclone Inl‘et 2,192.95 2,361.38 1,947.90 2,167 .41
I.D. Fan Inlet, East 554.15 564.37 553.04 557.18
‘ I.D. Fan Inlec, West 463.07 471,38 458.11 464,18
' Scrubber Stack 8.37 8.08 8.98 8.48
. Concentration, Gr/DSCF:
Multiclone Inlet 7.5227 8.2405 7.1672  7.6434
l 1.D. Fan Inlet, East 4.3930 4.3858 4.1514 4.31
I.D. Fan Inlet, West 3.6634 3.7308 3.7454 3.7132
l Equivalent I.D. Fan Inlet 4,0278 4.0614 3.9570 4.0154
Scrubber Stack 0.0336 0.0315 0.0344 0.0331
' Collection Efficiency, %:
: Multiclone 46.46 50.72 44,79 47 .32
. Scrubber 99.16 99.21  99.14 99.17
' ' Emission Rates, Kg/Hr:
Multicloune Inlet 994 .7 1,071.1 883.5 983.1
I1.D. Fan Inlet, East 251.4 256.0 250.9 252.7
l ‘I.D. Fan Inlet, West 210.0 213.8 207.0 210.0
' Scrubber Stack 3.80 3.67 4.07 3.83
Concentration, mg/DSCM:
l Mulciclone Inlet 17,212 18,855 16,399 17,489
I.D. Fan Inlet, East 10,051 10,035 9,499 9,802
' 1.D. Fan Inlet, West 8,382 8,537 8,570 8,496
Scrubber Stack 76.89 72.12 78.77 ' 75.93
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TABLE 2-2
PARTICULATE TESTS SUMMARY OF RESULTS

Multiclone Inlet

Run 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.

1

04/17/84

31.526

107.5

593

34,010

78,921

15,367.5
7.5227

2,192.95

17,212.4

994.7

04/17/84

29,831

103.5

601

33,432

78,066

15,929.3
8.2405

2,361.38

18,855.4

1071.1

04/18/84

30.040

109.9

602

31,708

73,375

13,951.5
7.1672

1,947.90

16,399.4

883.5
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TABLE 2-3
PARTICULATE TESTS SUMMARY OF RESULTS
I.D. FaniInlet, East Side

L}

4 5 6

Run Date -’84 - ’i’mg:

Test Train Parameters:

Volume of Dry Gas 25.334 26.926 27.172
Sampled, SCF*

‘Percent Isokinetic 102.4 106.7 104.0

Stack Parameters:

Temperaturae, Deg. F 549 545 355
Air Flow Rates
SCFM*, Drv 14,717 15,013 15,542
ACFM, Wet 33,312 33,970 34,752

Method 5 Results (English):

P

Catch, milligrams 7,211.5 7,652.4 7,309.4
Concen., grains/DSCF* 4.3930 4,3858 4.1514
‘Emissions, pounds/hour 554.1% 564.37 553.04

Method 5 Results (Metric):

Concen., milligrams/DSCM* 10,051.4 10,035.4 9,498.8

Emissions, kilograms/hour 251.4 256.0 250.9

* 68 Deg. F. - 29.92 in. Hg.
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TABLE 2-4

PARTICULATE TESTS SUMMARY OF RESULTS

I.D. Fan Inlet, West Side

Run Date

Test Train Parameters:

Volume of Dry Gas
Sampled, SCF*

Percent Isokinetic
Stack Parameters:

Temperature, Deg. F

Air Flow Rates
SCFM*, Dry

ACFM, Vet

Method 5 Results (English):

Cateh, milligrams

Concen., grains/DSCF*

Emissions, pounds/hour
Method 5 Results (Metric):

Concen., milligrams/DSCM*

Emissions, kilograms/hour

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

A}

7
-
27.582

105.6

543

14,747

33,246

6,547.5
3.6634

463.07

8,382.2

210.0

/84

26.633

102.0

539

14,740

33,331

6,438.7
3.7308

471.38

8,536.6

213.8

25,955

102.7

545

14,270

32,223

6,299.2
3.7454

458.11

8,569.8

207.0




TABLE 2-5
PARTICULATE AND SULFUR DIOXIDE TESTS SUMMARY OF RESULTS
Scrubber Stack ) \
»

11 12 -

| 10
Run Date i/aa - | D

Test Train Parameters:

Volume of Dry Gas 88.220 91.896 91.630
Sampled, SCF*

Percent Isokinetic 99.0 100.2 98.2

Stack Parameters:

Temperature, Deg. F 140 140 141

Air Flow Rates

I SCFM*, Dry 29,064 29,915 30,432 )
. ACFM, Wet 41,99 43,217 43,558

Method 5 Results (English):

Catch, milligrams 192.1 187.7 204.4
Concen., grains/DSCF* 0.0336 0.0315 0.0344
Emissions, pounds/hour 8.37 8.08 8.98 .

Methed 5 Results (Metric):

Concen., milligrams/DSCM* 76.8895 72.1231 78.768
Emissions, kilograms/hour 3.80 3.66 4,07

Mechod 8 Sulfur Dioxide (English): -

Catch, Milligrams 2,871.8 3,006.8 2,772.0
Concen., ppm by vol., dry 432 .06 434,27 401,52
Emission, pounds/hour . 125.15 129.48 121.73

( continued on next page)
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TABLE 2-5

PARTICULATE AND SULFUR DIOXIDE TESTS SUMMARY OF RESULTS

Scrubber Stack

( continued)

Run Date -/84

Mechod 8 Sulfur Dioxide (Metric):

Concen., milligrams/DSCM*

Emissions, kilograms/hour

* 68 DEgu Fl - 29.92 in! Hgn

—

1,149.46

56.77

1,155.35

58.73

———

1,068.22

55.24
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TABLE 2-6
SUMMARY OF PARTICLE SIZING TEST RESULTIS

Multiclone Inlet

SAMPLING DATA PS8 Run 1 PS Run 2 PS Run 3 Averags
- = W
Start Tiae 1323, 1412 1751,1840 1401,1434 —
Finish Time 1325,1413 1753,1847 1493,1436 -—
Impactor Flow Rate (l/min) 21.90 21.90 15.30 -_—
Isokinetic Ratio (%) - 108.5 105.3 103.9 -—

STACK DATaA

Temparactuve (degrzes C) 309 322 320 317
Moiscure (%) 12.3 12.2 11.6 12.0
Velocizy (a/ain) 643.4 650.1 471.1 535.2

EMISSION DATA

Concentration (mg/dscm) 13,297 6,855 8,019 9,324

Parcant Recovery (PS conc./ 62.0 32.0 44.0 46.0
M-5 conc.)

Cunulacive % Mass less than 42.0 58.0 34.0 43.0

10 microns

Concantration < 10 microns:

Frca PS runs, mg/dsem 5,670 3,850 2,600 4,140
From -3 runs, mg/dsca 8,996 12,116 6,164 9,091
Eaissioa Rate < 10 migroas 418 621 300 4454

(kg/hr, from M5 runs)

PS: Particle Size Run
M=5: Method 5 Particulate Run
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pA ' PARTICLE SIZE DISTRIBUTION

. COMPANY Plant AVERAGE OF RUns 1a,1b,2a,2b,
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3
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TABLE 2-7
SUMMARY OF PARTICLE SIZING TEST RESULTS

I.D. Fan Inlet, East Side

- -
e

SAMPLING DATA | PS Run & PS Run 3 PS Run 5 Avarage )
Date ‘-SL -84 -84 —_ |
Stare Time 1243,1258  1745,1755  1414,1424 —-

Finish Tine 1247,1302 1747 ,1757 ~ 1416,1426 —_
Impactor Flow Rate Fl/nin) 17.70 17.10 17 .60 —_—
Isokinetic Racio (%) 103.8 105.9 110.7 —_—

STACK DATA

Temperacure (degrees C) 289 281 294 288
Moisture (%) 13.1 13.4 11.8. 12.8
Velocity (a/min) 538.4 523.5 661.5 576.1

EMISSION DATA

Concantration (mg/dse=a) 8,777 9,406 _ 8,884 9,022

Percent Recovery (PS conc./ 87 .0 94.0 93.0 91.0
M-5 cone.) : )
Cumulative 2 Mass less than 47.0 47 .0 32.0 42.0 .
10 microns ;
o4

Concentration { 10 =microas:

From PS runs, mg/dsca 4,120 4,400 2,770 3,763 !
. |

Frem M-5 runs, mg/dscm 4,724 4,718 2,944 4,121

Enissioa Rate < 10 aicroas 118 120 78 : 105

(xg/hr, from M-5 runs)

PS: Particle Size Run
M=-3: Method 5 Particulate Run

|
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PARTICLE SIZE DISTRIBUTION

Plant AVERAGE OF Runs42,4b,5a,5b,

COMPANY

ADDRESS a ba,6b

l' : SAMPL I NG 10M 1.D. Fan Inlet East-side

3
DENSITY = 1 GM/CM

100
90.—2
80—
703
so—-:
. 50—3
' i
40—3
' 30—?
~ . 20— )
z 3
: -8 -
l g 3 ®
; z .
10 )
= 9— =
l z 73 !
l“Q 'G—E Jarn) )
g = Y
- s_a
i 3 :
A —
<
n
2 33
7] z'-a .
! 3
1 3 :
bt . @
: o )
< 1 g
' o - .
.8 =2
.7 =2
s 2
l .5 _g
.4 —g
! .3 —3
: g
' , = |
i 3 %
o1 - v T k1 T a 7 1 107 1T Trrethl nernenrts rohl FRA TIT tast daapnveatd e Lo, v dd ikl
| AR
2 5 10 1% 20 30 40 S0 60 70 80 85 90 ss 98
| ‘ PTRCEINT OF PARTICLES LESS THAN [MDICATED SIZE




TABLE 2-8

SUMMARY OF PARTICLE SIZING TEST RESULTS

\

I.D0. Fan Ialet, Westc Side

|

SAMPLING DATA PS Run 7 PS Run 8 PS Run 9 Averace
Daca -34 -34 -3._', ——
Start Time | 1350 1833, 1857 1454 -—
Finigh Time 1352 1835,1859 1436 ——
Impactor Flow Rate (l/ain) 30.00 '23.80 14.80 S
Isokinetic Ratio (f) 109.3 109.9 103 .4 —-—

TACK DATA

Temperature (degraes G) 293 286 279 286
Moisturs (X) 13.3 13.9 13.6 13.6
Veloeity (a/zin) 852.4 682.9 423.2 652.3

EMISSION DATA

Concencration (ag/dsc) 6,191 6,241 5,273 5,902

Parcent Recovary (PS cone./ 74.0 73.0 62.0 70.0
“-5 cone.)

Cumulative £ Mass less than 72.0 55.0 46 .0 57.0

- 10 microns

Coneentration € 10 microns:

Froa PS runs, mg/dscm 4,429 3,430 2,425 3,428
Frem M-5 runs, zg/dsea 5,951 4,695 3,942 4,842
Eaission Rate < 10 migrons 149 118 96 121

(kzg/the, from M-5 ruas)

PS: Particle Size Run
M=5: Method 5 Particulate Run
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PARTICLE SIZE DISTRIBUTION

COMPANY AVERAGE oF RuUns’/2,82,8b,9a
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3
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TABLE 2~%
NITROGEN OXIDES (AS NOg) EMISSION RATES & CONCENTRATIONS
SUMMARY OF RESULTS

Scrubber Stack

------- Run Numbers ———————=—=

- 10 11 12

Run Date i W -
Sample Number 10A-10D 11A-11D 12A-12D
Parameters per Rum:

Air Flow Rate, dry SCFM 29,060 29,920 30,430
Nitrogen Oxides (as NO2) Results:

Concentration, ppm, dry 265.5 311.4 321.0

Emissions, Lb/Hr 55.2 66.7 69.9

[

-
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TABLE 2-10

SUMMARY OF VISIBLE EMISSIONS

|
'
i
'
!
1

Run 1
Date: 84 Type of Plant: Clay
Type of Discharge: Stack ' Location of Discharge:HMulticlone
Height of Point of Discharge: 120' Description of Sky:Partly Cloudy
- Wind Direction: West-North-West Wind Velocity: 8-12
Color of Plume: White Detached Plume: No
Observer No.: Duration of Observation:197 min,

Distance from Observer to Discharge Point: 950'
Direction of Observer from Point: South

Height of Observation Point: Ground level
Description of Background: Partly Cloudy

-

l SUMMARY OF AVERAGE OPACITY
I Set Time Opacity Set Time Opacity
: Number Start End Sum _Average  Number Start End Sum Average
l 1 0958 1004 0 0 13 1210 1216 0 .0
2 1004 1010 0 0 14 1216 1222 0 0
3 1010 1016 0 0 15 1222 1228 0 0
) 4 1016 1022 0 0 16 1228 1234 0 0
5 1022 1028 0 0 17 1234 1240 0 0
6 1028 1034 0 0 18 1240 1246 0 0
I 7 1034 1040 0 0 19 1246 1252 o 0
8 1040 1046 0 0 20 1252 1258 0 0
9 1046 1152 0 0 21 1258 1304 0 0
| 10 1152 1158 0 0 22 1304 1310 0 0
. 11 1158 1204 0 0 23 1310 1315 0 0
v 12 1204 1210 -0 0 :
5
!i 7 v
- }
l ' E 3
_ g {
. o .
u?
I g
]
_ 2
l o 30 T R EY) 2 HR L
L TIME
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TABLE 2-11

" SUMMARY OF VISIBLE EMISSIONS

Run 2

paceygiiilss
Type of Discharge: Stack

Height of Point of Discharge: 120°'
Wind Direction: West-North-West
Color of Plume: White

Observer No.:

Type of Plan: Clay

Location of Discharge:Multiclone
Description of Sky:Partly Cloudy i
Wind Veloecity: 12=-15 -
Detached Plume: No e
Duration of Observation:150 min. :

Distance from QObserver to Discharge Point: 800'

Direction of Observer from Point: South

Height of Observation Point: Ground level

Description of Background: Partly Cloudy

SUMMARY OF AVERAGE OPACITY

Set Time Opacity Set Time Opacity
Number Start End Sum _Average Number Start End Sum Average
1 1500 1506 0 0 15 1624 1630 0 0
2 1506 1512 0 Q .16 1630 1636 0 0 .
3 1512 1518 0 0 17 1636 1642 0 0
4 1518 1524 0 0 18 1642 1646 0 0
5 1524 1530 0 0 19 1646 1852 0 0
6 1530 1536 0 0 20 1652 1658 0 0
7 1536 1542 0 0 21 1658 1704 0 0
8 1542 1548 0 0 22 1704 1710 0 0 f
9 1548 1554 0 0 23 1710 1718 0 0 .
10 1554 1600 0 0 24 1716 1722 0 0
11 1600 1606 0 0 25 1722 1728 0 0 .
12 1606 1612 0 0 26 1728 1730 0 0 :
13 1612 1618 0 0 -
14 1618 1624 0 0 \
. 5
P § !
i 4
4
E,
5
".'J' H
3
W
E
9 - ) P fel
TIME
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TABLE 2-12

SUMMARY OF VISIBLE EMISSIONS

Run 3

Date:-LSA Type of Plant: Clay
' Type of Discharge: Stack Location of Discharge:Multiclone
l Height of Point of Discharge: 120' Description of Sky: Clear
' Wind Direction: West=-North-West Wind Velocity: 8-10
- Color of Plume: White Detached Plume: No
i" Observer No.: Duration of QObservation:150 min.

Distance from Qbserver to Discharge Point: 800'
Direction of Observer from Point: South

l'7 Height of Observation Point: Ground level
Description of Background: Clear
l SUMMARY OF AVERAGE OPACITY
' Set Time Opacity Set Time Opacicy
l Number Start End Sum Avefaﬁ Number Start End Sum Average
| 1 1203 1209 o o0 13 1315 1321 . 0 0
2 1209 1215 0 0 14 1321 1327 0 0
3 1215 1221 0 0 15 1327 1333 0 0
4 1221 1227 0 0 16 1333 1339 0 0
5 1227 1233 0 0 17 1339 1345 0 0
6 1233 1239 0 0 18 1345 1351 0 0
7 1239 1245 0 0 19 1357 1403 0 0
' 8 1245 1251 0 0 20 1403 1409 0 0
. 9 1251 1257 0 0 21 1409 1415 0 0
10 1257 1303 0 0 22 1415 1421 0 0
11 1303 1309 0 0 23 1421 1427 0 0
12 1309 1315 0 0 24 1427 1433 0 0
i ,
] -
. Z
ks M
1 '
o
I :
° .
2
g
| f

o
o
3
2.
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m
u"
3
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STATEMENT OF CONFIDENTIALITY

All informmation referenced in the Process Description as (Confidential
Addendum No. 1 through No. 7) have been deemed confidential by thé-
— Plant officials. Due to this fact, this information has been
deleted from ;he final report and put under separate cover. Pending
detemmination by the Envirommental Protection Agency of the confidentiality
of this information, they have been submitted as described to us for official

entry into our confidential files.

—
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3. PROCESS DESCRIPTION AND OPERATION
3.1 Production of Calciner Feed.

3.1.1 Raw Material. A simplified process flow diagram representative of
plant operations is shown in Figure 3-1. Kaolinitic clays are obtained from
nearby mining operations, transported to the plant by truck, and deposited in
outside storage piles. Various clays are withdrawn from storage piles and
mixed in predetermined proportions to obtain the desired product composition
and properties., (See Confidential Addendum, No. 1, for a description of
processing methods). |

3.1.2 Fuel. The fuel used in this operation is natural gas. No. 2 fuel

0il is a standby fuel.

3.1.3 Pellet Formation. The clay is pulverizéd (see Confidential
Addendum, No. 2, for particle size information) in a roller mill swept with
heated air, The pulﬁerized clay produced by the roller mill is mixed with
water in a pug will, and the mixture is extruded to form 1.3 to 2.5 cm (0.5 to
1 in.) diameter pellets (referred'to as "noodles”) of varying lengths up to
about 0.6 m (2 ft.).

Some of the raw material bypasses the mills and is only processed through

the pug mill and extruder before being calecined. - (and_, a

product very similar to- in composition) are produced using the bypass
method. - personnel believe these bypass materials generate the
most difficult to control emissions. _was being processed during che
testing).

3.1.4 Pellet Drying. Pellets produced by the extruder are dried on a
moving pan dryer (natural gas is used as fuel). This pellet dryer drieﬁ only
the surface of the pellets so that they do not stick together and their
handling properties are improved, The moisture content of the dried pellets is
20 to 22 percent, and they have a loose fill demsity of 1,600 to 1,760 kg/mq
(100 to 110 lb/ft3). The average water evaporation rate for the pellet dryer
is about 1,810 kg/h (4,000 1b/h).
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3.1.5 Pellets as Feed. As shown in Figure 3-1, dried pellets are used as

feed material for the rotary calciner (kiln) and vibrating-grate cooler

sys:eﬁ. The operations described above for mixing, fine grinding, and
the clay are all designed to effeet intimate contact of the clay
that produces mullite during

extruding
particles and to promote a chemical reaction

caleining. All moisture and other volatile matter are removed during

calcining. The chemical reactions are as follows:

Heat
A1203 - 28i0p - 2H70 —————=> Aly03 - 28i09 + 2H90
Heat
3 (Al,03 - 28i07) —=—- > 3Al,03 - 285i0p + 48107
Mullite

Pellets produced using the bypass method contain particles that are

less uniform in size than those produced with the additional milling. This

causes them to break apart more during calcining, thus making emissions from
bypass materials more difficult to control than the emissions from other

mullite products.

3.2 Caleining Process.

3.2.1 Kilns. gweraces seven identical rotary kilns in
and each kiln is operated at its design capacity. Data for the

lns are operated

rotary kiln equipment is shown in Table 3-1. The ki

continously throughout the year except for occasions when a shutdown is

ngcessary to repair equipment. The maximum kiln temperature is 1540° co

|
1760°C (2800° to 32009F) and the heat application method is counterflow.
The pulverized coal used as fuel has a heating value of about 30,260 kJ/kg
(13,000 Btu/lb) and contains 5 to 6 percent ash and less than | percent sulfur.

[*8

3.2.2 Calcine. The hot calcine discharged from the rotary kiln is fed co

a vibrating-grate cooler (see Confidential Addendum, No. 3, for cooler




TABLE 3-1 TA FOR ROTARY KILNS USED AT
PLANTS AT

Equipment dimensions

Design production capacity

Method of determining actual
production ratas

Hcurs of operation
Hours/day
Hours/week
Hours/year

Retantion time (min)

Maximum kiln temperature (°F)
Heat application method

Fuel used

Fuel to product ratio (ton/ton)
Fead moisture content (%)

Fead particle size

Feed density, loosae fill (ib/fL3)

Product moisture content (%)
Effect of over-calcining
Heat recovery system

Normzl life of rotary kiln (yr)
Maintenanca and repair practicas

{
8 ft dia. by 150 ft Tong

(See Confidential Addendum, No. 5)

Electronic scale on conveyeor
feed belt '

24
168
8,760

120

2,800 to 3,200
Counterflow

Coal (pulverized)

(See Confidential Addendum, No. 6)

20-22

} to 1 in. dia. pellets
100-110Q

0

Reducas quality

~ 80% of exhaust air from cooler
used as secondary air for kiln

30

Good preventive maintenance;
scheduled shutdowns for repairs
as necessary. Patching of
refractory lining is
infrequently required.
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dimensions). The clay pellets are moved through the cooler by the horizontal
vibration of the bed along the longitudinal axis. (See Confidential Addendum,

No. 4, for a description of cooler operation).

3.2.3 Exhaust Emissions. Air passes upward through the grate and the
vibracing bed of calcine. About 80 percent of the air leaving the cooler is
sent to the discharge end of the rotary kiln as secondary air for that unit.
The remainder of the air from the cooler is ducted through a multiclone
collsctor, an induced draft fan, and a vent stack. Exhaust gases from the
rotary kiln are ducted through a multiclone collector (manufactured by Zurn
Industries), an exhaust fan, a venturi scrubber, and a vent stack to the

atnosphere. (See Confidential Addendum, No. 7, for vent stack dimensions).

3.2.4 Control Equipmént. At the inlet to the scrubber the gas
temperature is about 316°C (600°F). This scrubber is constructed of 316
low=carbon stainless steel. Sulfur in the clay and coal results in acid
buildup in the scrubber water and causes corrosion problems. A system for
adding calcium oxide (Ca0d) to the sc¢rubber water has recently been installed.
The water flow rate to the scrubber is 1,363 1/m1n (360 gpm). The pressure
drop across the scrubber is 4.5 kPa (18 in. w.¢.). The design efficiency of

the wet scrubber is greater than 90 percent.
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4. SAMPLING LOCATIONS

4.1 Suitability of Sampling Sites. The primary goal of the testing
program was to characterize emissions from the #4 rotary calciner dryer.
Additionally, physical properties of the process feed stock and the product
wvere investigated. Sampling sites appropriate to these objectives were
approved prior to testing. Each sampling location is discussed individually,

and the position of each site within the system is illustrated in Figure 4-1.

4.2 Rotary Calciner Feed Inlet (Sampling Location A). Grab samples of
the feed to the rotary calciner were collected for sieve analysis and
moisture content determination. Samples were taken during each set of

simul taneous Method 5 runms.

4,3 Vibrating Grate Cooler Product Outlet (Sample Location B). Grab
samples of the product were collected for sieve analysis and moisture content
determination. Samples were taken during each set of simultaneous Method 5 |

Tuns.

4.4 Vibrating Grate Cooler Multiclone Qutlet (Sample Location G). Grab
samples of the product were collected for sieve analysis and moisture content

determination, Samples were taken during each set of simultaneous Method 5

Tuns.,

4.5 Multiclone Inlet (Sampling Location C). Particulate emissions and
particle size distribution testing was conducted in the 55-inch by 95-inch
expansion flume. Four sampling ports were positioned 40 feet from the
ground, 7.6 feet from the nearest upstream disturbance and 4.7 feet from the
nearest downstream disturbance. A schematic of the sampling location is
shown in Figure 4-2. }

. Particulate sampling was done using 24 points (i.e. six points located
on four traverse axes); each point was sampled for 2.5 minutes, resulting in
a total test time of 60 minutes.

Particle size runs were performed for either 1.5 or 2 minutes. During

each run, two points were sampled for equal lengths of time.
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4.6 I.D. Fan Inlet East & West (Sampling Locations D & E). Particulate
emissions and particle size tests were performed in a 1l04.5-inch by 24.5-inch
rectangular duct. Five sampling ports were located 164 inches upstream and
120 inches downstream from the nearest flow disturbance, as shown in

Figure 34-3.

For partic&late tests, each of the I.D. fan inlet cross sections (east
and west) was divided into 25 equal areas (i.e. five sampling points along
each of five traverse axes)., Of the 25 possible points, only 20 points were
sampled; the first point along each traverse axis was not sampled due to the
disruption of air flow along the air duct wall caused by high negative
pressura. Each of the 20 points was sampled for three minutes, resulting in
a total run time of 60 minutes.

Particle size runs ranged in length from 1.5 £o 4 minutes. During each

run, two points were sampled for equal lengths of time.

4.7 Scrubber Exhaust Stack (Sample Location F, Observation Point .
The particulate and particle size tests were performed in a 60-inch diameter
round duct. Two sampling ports spaced 909 apart are located approximately
26 feet downstream from the nearest flow disturbance (straightening vanes)
and 48 feet upstream from the stack gas exit point. A schematic of the
sampling location is provided in Figure 4-4,.

The stack cross section was divided into 24 equal areas (i.e., two
traverse axes with 12 points each) for particulate and sulfur dioxide
emissions sampling. Each point was sampled for five minutes, resulcing in a
total run time of 120 minuces.

Visible emissions observations and nitrogen oxides testing were also
performed at the scrubber exhaust stack.

Particle size testing was not performed at this location due to the

presence of moisture in the flue gas.
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5. SAMPLING AND ANALYTICAL METHODS

5.1 Sampling Objectives. This section describes the sampling and
analytical procedures which were employed at the— plant
in order to gather data concerning emissions from the #4 rotary calciner and
associated air pollurion control equipment and to investigate physical
properties of the process feed stock and the product. The sampling program
included tests for particulate and sulfur dioxide, trace metals, and nitrogen
oxides emissions, sieve and moisture analysis on feed and product samples,
plume opacity, and particle size distribution., The sampling methods used are
fully described in Appendix 7.3, portions of which are extracted from 40 CFR
Part 60.

5.2 Particulate and Sufur Dioxide Emissions Testing. Where
appropriate, particulate emissions sampling conformed to the standards and
procedures ser forth by EPA Reference Method 5. Method 8 was combined with
Method 5 testing at the scrubber exhaust stack for the determination of
sulfur dioxide. It was necessary at some locations to modify the test
procedures in order to cope with heavy partiCulage loading and/or high

negative pressure.

5.3 Trace Metals Analysis. The Method 5 particulate catch and the
distilled water reagent from one run at each location were analyzed for trace
metals by using atomi¢ absorption or inductively coupled argon plasma
spectrometry. These metals are zinec, 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
L
Method D 2R16 was used to analyze the samples for moisture content, while

ASTM Method D 422 was used for sieve analysis.

5.5 Plume Opacity. Plume opacity observations were performed in

accordance with EPA Reference Method 9 as described in 40 CFR Part 60.
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5.6 Particle Size Testing. Particle size detemminations 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 Envirommental Research
Laboratory (IERL) and Southern Research Inscitute, l

5.7 Nitrogen Oxides Testing. Nicrogen oxides emissions were determined
by utilizing the sampling and analytical procedures outlined in EPA Method 7.
Each Method 7 run consisted of four samples taken concurrently with the
Method 5 sampling. -
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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 personnel, daily
meetings were held before each day of the field testing. At the meé:ings,
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
aore than one person was performing similar activities, consistency was
ensured through communication at the meetings.

In addition to the general quality assurance measures, specific qualirty
assurance activities were conducted for several of the individual test

nethods performed.

6.2 Sampling Train Components. Entropy's sampling equipment, including
nozzles, 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 Eatropy. Calibration data for the sampling equipment are
contained in Appendix 7.9.

6.3 Preseparator and Cascade Impactors. All internal Components and
surfaces of the impactors were cleaned in an ultrasonic 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 Ebdy, and the plates were rinsed with acetone to
ensure that éil organic residvals and/or particulate matter were removed.

6.4 Sample Collection Substrates. Schleicker & Schuell #30 glass fider
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 assembly,

sample recovery, and weighing of the substrates,
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6.5 Substrate Weighing. An analytical balance capable of weighing to
the nearest 0.0l milligram (mg) was used. To ensure hat no weight bias was
produced from the preparationm, transportation, recovery, or weighing
procedures, two cdntrol samples were obtained during the test program: a
reactivicty run and a blank run.

The 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 into the stack, and a sample was
pulled through the head using the parameters outlined for a nomrmal particle
sizing run. The average difference between the pre~ and post-test weighcs,
as shown in Section 7.6, was 0.0l milligrams, based upon weight differences
ranging from 0.00 to 0.02 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 0.05 milligrams, based upon a difference
ranging from 0.01 to Q.10 milligrams.

6.6 Sample Analysis. 1In order to zreduce the probability of errors or
inconsistent results, one member of the field crew had sole responsibility
for the sample analysis procedure. Sample analysis was performed in 2 room
dedicated exclusively to filter weighing.

6.7 EPA Method 3. All Method 3 analyses were performed in triplicace.
Each analyzer was checked for leaks prior to any analysis as specified in the

method., Samples were analyzed within four hours of collectioan.

6.8 EPA Method 9. The visible emissions observers held current
certifications issued within the lastc 6 moanths. Documentation verifying the

observer's certifications are provided in Appendix 7.2.3.
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APPENDIX 7.1.1.1

7.1 TEST RESULTS AND EXAMPLE CALCULATIONS

71,1 PARTICULATE AND SULFUR DIOXIDE

7.1.1.1 MULTICLONE INLET




PARTICULATE FIELD DATA & RESULTS TABULATION

eant: QNN - -~ S

RLIN SAMPLING LOCATION TEST TEAM LEADER

1 Calciner #4, Multi-Clone Inlet : B. Dwain Ritchie

2 Calciner #4, Multi=-Clone Inlet B. Dwain Ritchie

e Calciner #4, Multi-Clone Inlet Be Dwain Ritchie

. .
RUN DATE - W -

RUN START TIME 1131 1500 1205
RUN FINISH TIME 1233 1718 1301

NET SAMPLING POQINTS 24 il ) 24

Dia NQZZLE DIAMETER. INCHES 0.3209 0.30% : Q0. 309
Cr PITOT TUBE COEFFICIENT 0.340 0.340 Q.240
Y DRY GAS METER CAL. FACTOR 0.997 0,997 0.??7

Pbar BAROMETRIC PRESSURE. IN. HG. 29.50 29,50 _ .29.60

Delta H AVG. PRESS. DIFFERENTIAL OF 1.12%5 1.0%0 1,250
. QRIFICE METER. IN. H20

vm VOLUME OF METERED GAS SAMPLE IZ. 322 31.42 J1.7353
DRY ACTUAL CUBRIC FEET

tm DRY 3AS METER TEMF.. DEG. F 20 2 o=

Umistq) VOLUME OF METERED GAS SAMPLE 21.526 29.3821 20.024Q
@ DRY 3TD. COND.., DSCF+

Vle VOLUME OF WATER CATCH IN 24.0 28,0 24,0
IMPINGERS % SIL. GEL..ML

Yw(std) VOLUME OF WATER VAPOR, SCF#* 4,425 4,142 T.754

l Theta NET RUN TIME, MINUTES &0.00 6£0.00 ) 40.00

L# ‘ *H2Q MOISTURE. PERCENT BY VOLUME 12,3 12,2 11.4

M#fd DRY MOLE FRACTION 0.377 0,373 0,334

¥
l ‘ (continued next Page)




I 1 . .
l %Co2 PERCENT CO2 BY VOLUME, DRY T 5.3 5.7 s.3
%02 PERCENT 02 BY VOLUME, DRY 14.4 14.3 14.6
I %CO+N2  PERCENT CO + N2 BY VOLUME. DRY  80.3 80.0 30.1
Md DRY MOLECULAR WT, LB/LB-MOLE  :29.42 29.48 29.43
l Ms WET MOLECULAR WT» LB/LB-MOLE §s-02 23.08 23.10
l Ps STACK STATIC PRESS., IN H20 -2. - -2.2 ‘,
¥ Ps ABSOLUTE STACK PRESS.» IN HG 29.33 29.33 29.44 _q
l ts STACK TEMPERATURE, DEG. F 593 501 502
Delta P AVG VELOUCITY HEAD. I1N. H20 | 0.1798% Q.1736 0.1716
l vs  STACK GAS VELOCITY, FT/SEC 36.3 35,9 33.7
A 3TACK AREA. SQUARE INCHES 5,22%.0 5,225, 0 5,225.0
' @5 STACK FLOW RATE, DRY SCFM# 34,010 33,432 31,708
l Raw STACK FLOW RATE. WET ACFM 73,921 73,064 73.375
%1 PERCENT ISOKINETIC 107.5 103.5 109.9
I METHOD S PARTICULATE (ENGLITH): | _
ms CATCH, MILLIGRAMS 15.367.5  15,927.3 12,951, 5 -
l ar /DERF CONCEN.. GRAINS/DSOF® 7.5227 2.2405 7.1672
15/he EMISSIONS, POUNDS/HOUR 2,192.95 2,361.33  1,947.%0 'i
l METHOD S PARTICULATE (METRIC): ‘
I me/DACM CONCEN. . MILLIGRAMS/OSCM# 17,212.39 13,3%5.39  16.399.39
kes/hr EMISSIONS. KILOGRAMS/HOUR 94,70 1.071.10 3332.33 ‘
1 ;
" % A3 Deoa, F = 29,92 in. He.
1
| ,
i J
i
|




APPENDIX 7.1.1.2

I.D. FAN INLET EAST & WEST




| 6
I PARTICULATE FIELD DATA & RESULTS TABULATION
I RUN SAMPLING LOCATION TEST TEAM LEADER
._ ---Z—Ca1ciner #4, 1.D., Fan Inlet, East Side Willis S, Nesbit
l S Calciner #4, I.D. Fan Inlet, East Side Willis S. Nesbit
& Calcimer #4, 1.D. Fan Iniet, East Side Willis . Nesbit
I-l ‘ 4 5 &
|ﬁ RUN DATE - - -
§ RUN START TIME 754 1500 1205
. RUN FINISH TIME 1149 1702 13216
' NET SAMPLING POINTS 20 20 20
'_ Theta NET RUN TIME, MINUTES 60. 00 60,00 AQ. 00
| mia NOZZLE DIAMETER. INCHES 0.302 0.302 0,202
I ce PITOT TUBE COEFFICIENT 0.340 0. 840 0,540
Y DRY GAS METER CAL. FACTOR 1.004 1.004 1.004
l Phar BAROMETRIC PRESSURE. IN.. HG. 29,50 29.50 2%.460
' Delta H AVG. PRESS. DIFFERENTIAL OF Q.681 Q. 6979 0. 724
‘ ARIFICE METER, IN. HZ2O
vm VOLUME OF METERED SAS SAMPLE b, TE&D 2. AQS 27,128
; DRY ACTUAL CUBIC FEET
tm CDRY GAS METER TEMP.. DEG. F 3 D4 103
l Ym(std) VOLUME OF METERED GAS SAMPLE 25.224 26, .'F/E-f:- 27.172
@ DRY 5TD. COND., DSCF+
l Vi VOLUME OF WATER CATCH IN 21.0 St 77.5
v IMPINGERES & ZIL. GEL.-ML :
' Vw(std) VOLUME OF WATER VAPOR, SCF# 313 4,156 Il aaE
l‘,-_ wHz0 MOISTURE. PERCENT BY VGLI.?ME 1321 13,4 11.%
I Mfd DRY MOLE FRACTION 0.36% 0. 266 0,220
I (continued next Pase)
1
i




%02

%CO#NZ
Md

Ms

FPa

Ps

ts
Dalta »
vs

A

RQsd
Qaw

Al

ms
ar/D3CF

16/he

ma/D2CM

ka/he

#* &£3 Dao.

7'4
PERCENT CO2 BY VOLUME, DRY 5.3
PERCENT 02 BY VOLUME, DRY 14.4
PERCENT £ + N2 BY VOLUME, DRY  80.3
DRY MOLECULAR WT, LB/LB-MOLE 29.42
WET MOLECULAR WT, LB/LB-MOLE 27.93
STACK STATIC PRESS.» IN H20 -5.3
ABSOLUTE 3TACK PRESS.. IN HG 29.07
STACK TEMPERATURE, DEG. F S47
AVG VELOCITY HEAD. IN. H20 0.1522
STACK GAS VELQCITY, FT/3EC 31.2
STACK AREA. SQUARE INCHES 2,560.0
STACK FLOW RATE, DRY SCFM# 14,717
STACK FLOW RATE, WET ACFM 33,312
PERCENT ISOKINETIC 102.4
 METHOD 5 PARTICULATE (ENGLISH)!

CATCH, MILLIGRAMS 7,211,5

CONCEM.» GRAINS/DSCF# 4.3930

EMISSIONS. POUNDS/HOLR 554,15
METHOD S PARTICULATE (METRIC):

CONCEN., MILLIGRAMS/DSCM# 10.051.4S

EMISSIONS, KILOGRAMS/HOUR 251.35

F - 29.92 in. Ha.

S.7
14.3
30.0

29.48

27.99
-5.8
29.07

5435

0.15%0

31.8

£0.0

EJ
]

13,013
23,770

106.7

7.5652.4

4, 3385

344,327

10,035,335

2335.79

3.3

14.6
30.1
29.43
23.08
-5.5
29.19
555

0. 16462
32.6
2,568.0
15,542
34%752

104.0

73209, 4
4.1%14

gS2.048

2,492,754

250.385

-~

—— e




PARTICULATE FIELD DATA & RESULTS TABULATION

RUN SAMPLING LOCATION TEST TEAM LEADER
_--;‘Ca1ciner #4, I.D. Fan Inlet, West Side Steve Terll
8 Calciner #4, I1.D. Fan Inlet, West Zide Steve Terll
¥ Calciner #4, I.D. Fan Inlet, West Side Steve Terll
7 3 9
RUN DATE -y - -
RUN START TIME 4 1500 1205
RUN FINISH TIME 1150 1700 1317
NET SAMPLING POINTS 20 20 20
Theta NET RUN TIME., MINUTES 40,00 | 60,00 _ 460,00
Dia NOZZLE DIAMETER. INCHES 0.310 -0.310 'g' 0. 210
Ce FPITOT TUBE COEFFICIENT 0.840 0.840 b 0.340
DRY GAS METER CAL. FACTOR 0. 998 - 0.998 0.99%
Pbar . BAROMETRIC PRESSURE, IN. HG. 29.30 2%9.30 29.60
Delta H AVG. PRESS. DIFFERENTIAL D# 0.76% 0.774 Q. 481

ORIFICE METER, IN. H20

Um VOLUME OF METERED GAS SAMPLE 29,207 23,356 27.7%6
DRY ACTUAL CUBIC FEET : :

tm DRY 3AS METER TEMP., DEG. F 91 24 e

Vin(std) VOLUME OF METERED GAS SAMPLE 27.932 2&. 633 25,755
@ DRY STD. COND., DSCF#

Vie VOLUME OF WATER CATCH IN 39.5 ?1.0 24
IMPINGERS & SIL. GEL.-ML

Yu(std) VOLUME OF WATER VAPORs SCF# 4,212 . 253 4,072

ZH20 MOISTURE. PERCENT BY VOLUME 13.3

13.% 13.&

Mfd DRY MOLE FRACTION | 0.867 0.861 0. 56

\

(continued next Page)

.<




%C02

%02
LON+N2
Md

Ms

P9

Ps

ts
Dalta e

vs

s d
Qaw

r3

ma
ar/DICF

la/hr

ma/0ZCM

ka/he

9
7 3

PERCENT CO2 BY VOLUME: DRY 5.3 5.7
PERCENT 02 BY VOLUME. DRY 14.4 13.3
PERCENT CO + N2 BY VOLUME, DRY  20.2 20.0
DRY MOLECULAR WT, LB/LB~MOLE 29.42 29,43
WET MOLECULAR WT. LB/LB-MOLE 27.91 27.89
STACK STATIC PRESS.. IN H20 -5.3 -5.3
ABSOLUTE STACK PRESS.: IN HG 29.07 29.07
STACK TEMPERATURE, DEG. F 543 539
AVG VELOCITY HEAD. IN. H20 0.1524 0.1537
STACK GAS VELOCITY. FT/SEC 31.2 31.2
STACK AREA. SQUARE INCHES 2,560.0 2,%60.0
STACK FLOW RATE, DRY SCFM# 14,747 14,740
STACK FLOW RATE, WET ACFM 33,246 33, 331
PERCENT ISOKINETIC 1GS. 6 102.0
METHOD S PARTICULATE (ENGLISH):

CATCH. MILLIGRAMS 5+547.5 5.433.7

CONCEN. . GRAING/DSCF+ 3.6634 3.7308

EMISSIONS. POUNDS/HOLUR 463.07 471.38
METHOD S PARTICULATE (METRIC): |

CONCEN.,» MILLIGRAMS/DSCM®*  8.3282.17  3.336.40

EMISSIONS. KILOGRAMS/HOUR 210.04 213.31

* 63 De!. - 2?.92 in. He.

J.3
14.46

20.1

30.2

2,560.0

14,270
32,22

102.7

!

5,299, 2

3

3.74%3

453.11

S’ 56.?1 :31

207.77




10 APPENDIX 7.1.1.3

SCRUBBER EXHAUST STACK AND EXAMPLE CALCULATIONS

. A

- - .




Theta

Dié

T

Y
Fbar

Lelta H

vm

tm

Vmistd)

Vi

Vw(std)
%HZ

Mfd

11

PARTICULATE_FIELD DATA & RESULTS TABULATION

SAMPLING LOCATION

Calciner #4, Scrubber Stack

Calciner #4, Scrubber Stack

Calciner #4, Scrubber Stack

RUN DATE

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES
NQZZIE DIAMETER. INCHES
PITOT TUBE COEFFICIENT
DRY GAS METER CAL. FACTOR

BARCOMETRIC PRESSURE. IN. HG.

"AVG. PRESS. DIFFERENTIAL OF

ORIFICE METER, IN. HZO

VOLUME OF METERED GAS SAMPLE
DRY ACTUAL CUBIC FEET

DRY GAS METER TEMP.. DEG. F

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

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

VOLUME 0OF WATER VAPOR, SCF#
MOISTURE, PERCENT BY VOLUME

DRY MOLE FRACTION

120.00
0.203
0.340
1.002
29.40

1,703

4£5.5

21.%11
12,9

0.301

TEST TEAM LEADER
Gerard M, Cartwv
Gerard ﬁ. Carty
Gerard M. Cartvy
11 12
1509 1210
1725 1422
24 24
120.00 120,00
Q.203 6.303
0,330 Q, 540
1,002 1.002
29,430 2%, 40
2.00% 2.044
93,726 3. 6E1
73 74
21,874 71,6320
424,75 45605
22.30% 21,487
19, % 12,0
0.301 D310

(cantinued next Pace)
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EXAMPLE PARTICULATE TEST CALCLILATIONS NO. 10

calciner #4, Serubber Stack

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIQNS

(Pbar + Delta H/12.6)

Vm(etd) = 17.64 = Y # Vm
(440 + tm)
(29,40 + 1.902/1%.6)
Vmistd) = 17.64 # 1,002 # &2.380 % = 28,220 DICF
(340 + 4&7)

VOLUME 0OF WATER VAPOR AT STANDARD CONGITIONS

Vglistd)

0©.047Q07 ® Vig

0.04707 # 465.5 = 21.911 =SCF

PERCENT MOISTURE. BY VOLUME., AS MEASURED IN STACK GAS

.\l
X
)
o
1}

100 # Vwistd) / (Vw(std) + Vm(std))

21.%711

EE
N
(m]
[}
%
[y
2
s
n

1.9 4
21.711 + 82,220

DRY MOLE FRACTION QF STACK GAS

Mfd

1 = YH20/100

Mfd

1 - 19,9/100 = 0.201

DRY MOLECULAR WEIGHT OF STACK GAS

L]

' Vw(std)

Md = %CO02 # 0.44 + Y02 # 0,32 + ACO+NZ = 0,28

L. Md = 4.6#0.44 + 14.7#%Q.32 + 30.7#0.2% = 29.32 LB/LE-MOLE

WET MOLECULLAR WEIGHT 0OF STACK 13A3

Ms = 29,22 # 0.501 + (0.18 = 19.9) = 27.07 LB/LB-MOLE

t
' Ms = (Md # Mfd) + (0.13 = ZH2DD)
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GRAINS PER DRY STANDARD CUBIC FOOT

7,000 mes
sr/DSCF = *
453, 592 Vm(std)
7,000 192.1
ar/DECF = * = 0.0336 9r/D3CF

453,372 33,220

MILLIGRAME PER DRY STANDARD CUBIC METER

ma /DSCM me / (Vm(std) # 0.02832)

ma/DSCM 192.1 / (238,220 % 0.02832) = 215.16 ma/DSCM

POUNDS PER HOUR

Lb/Hr ($Q/7000) # Gn/DSCF # Qsd

Lo/

(4Q/7000) * 00,0336 # 29,064 = 3,27 Lb/Hr

KILOGRAMS PER HOUR

¥a/Hr = ,452592 # Lb/Hr

Ka/Hr = ,453592 # 8.37 = 3.30 ks/Hr

SULFUR DICOXIDE PARTS PER MILLION DRY RY VOLUME

J85.3 % 10E6 # ma

remd

453,592 * Mal, Wt., # Vm(std)

IBS.3 # 10ES # 2,871.2

PPMd = 43Z2.04 pPmd

432,592 # 64 # 33,22

—

%
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ABSOLUTE STACK CAS PRESSURE

Ps = Phbar + Pa / 13.46

Ps = 29,30 + ( =0,1 / 13.4) = 29.39 IN, HG,

AVERAGE STACK GAS VELCCITY [CNote: (Delta P)ave is square of avs sa. roat]

[ “y

(Delta mlave # (460 + ts) j

vs = 35.49 # Cp » SGRTC 1 :
Ps » Ms -

Q0.3268 » (460 + 140)
vs = 35.49 =* 0.340 » SGRTC 1= 35.7 FT/3EC
29.39 » 27.07

DRY VILUMETRIC 3TACK GAS FLOW RATE @ STANDARD CONDITIONS

40 Tstd Ps
Hsd = ===— & Mfd # vs # A # *
144 ts + 34460 Pstd ,
&0 S23 29,37 )
Gsd = == # Q.201 #* 35,7 = 2,327.0 = *
134 140 + 440 27.92 i

Asd4 = 27,064 SCFM

wET VOLUMETRIC STACK GAS FLOW RATE @ STACK CIONDITICONS

Haw = 60 /7 1344 » wvg = A

Qaw = 40 / 144 = 35.7 = 2,327.0Q 41,394 ACFM

FERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 44Q) # Um(std)
‘/.Ia * » i
' Tstd 60 Ps # vs # Mfd # Theta # Area-nozzle, sa.ft,
29.92 100 ( 140 + 3450) » 33,220
Zl = * *
28 &0 29,39 » 35.7 # 0.301 % 120,00 » Q,Q005007
%l = 99.0 %




AC02

A
Md
Ms

Pe

ts

Da

vsS

s

Ra

%I

ma

ar

Ih

me

ka

PR

*

O+N2

lta o

d

W

/DECF

/he
/DSCM

/he

md

43 Dea.

PERCENT C0O2 BY VOLUME, DRY
PERCENT 02 BY VOLUME., DRY

PERCENT CQ + N2 BY VOLUME, DRY

DRY MOLECULAR WT. LB/LB-MOLE
WET MOLECULAR WT» LB/LB-MOLE
STACK STATIC PRESS., IN H20
ABSOLUTE STACK PRESS.. IN HG
STACK TEMPERATURE. DEG. F
AVG VELOCITY HEAD. IN. H20
STACK GAS VELOCITY, FT/SEC
STACK AREA. SQUARE INCHES
STACK FLOW RATE. DRY 3CFM#»
STACK FLOW RATE. WET ALCFM

PERCENT ISOKINETIC

METHOD I PARTICULATE (ENGLISH):

CATCH, MILLIGRAMS
CONCEN., » GRAINS/DICF»

EMISIIONS, POUNDS/HOUR

METHOD S PARTICULATE (METRIC):

CONCEN. . MILLIGRAMS/DSCM#

EMISSIONS, KILOGRAMS/HOUR

METHOD 8 SULFUR DIOXIDE (ENGLISH):

CATCH» MILLIGRAMS
CONCEN., PPM-BY VOL.» DRY

EMIS3SION RATE, LBS/HOUR

METHOD 2 SULFUR DIOXIDE (METRIC):

CONCEN. ., MILLIGRAMS/D3CM*

EMISSINONG, KILOGRAMS/HOLUR

F - 2’?.92 iﬂ. Hg.

12

10 11 12
4.5 4,4 4.1
14,7 14.7 15.5
30.7 20.9 20.4
29.32 29,27 29.28
27.07 | 27.05 27.13
-0.2 -0.2 -0.2
29.3% 29.39 29.37
140 140 141
0.3263 0.3453 0.23513
35.7 6.7 37.0
2,327.0 2,327.0 2.327.0
27,064 27,915 30,432
41,994 43,217 4é,asa
9.0 100,2 93,2
192.1 137.7 204, 3
0.0236 0.0515 0.0334
3.37 3,03 3,93
76.29 72.12 .77
3.30 2.66 4,07
2,371.8 2,006.3 2,772.0
432,04 434,27 401,32
125.15 129.43 121.73
1,149.36 1,155.3% 1.063,22
S6.77 538.73 S5.24

———

——
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APPENDIX 7.1.2

PARTICLE SIZING

I

9
—




17 APPENDIX 7.1.2.1

MULT ICLONE INLET
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S

L
L

. RUNS 21A,51B,92A,42 8,
M I_E; 45?51\,155555

TEET OnTE. IDATE., «MMODYY)
4
o0 YOU WisH TO REVIEW ALL RUMS IM & TEST? ENTER® Y OR M7

D3 YOU WISH T3 COMPARE SEVERAL RUNS? ENTER Y OR N

SNTER DIAMETER DEFINITION (1=PHYSICAL, ZmASRODYNAMIZ, 3=AERIDVHAMIC IME=I=I0t0
2
THE TOLD RAERODTNSMIC DIAM, WILL BE USED
DO YOU WaNT STTISTICS FOR 1=OM/DLOGD, Z=CUM, MASS, OF 2=CuM, ! el
23
TAE STD.O2V) ., MIMIMUM, AND MAXIMUM OF THE CUM, ¥ Ma3 WilL SE PEINTED
ENTER THE MO, OF 3TC. PEV. TO 2E USED TO IDENTIFY PCTENTIAL OUTLIZ=S,
>3
ENTER INDICES OF RUNS TO 3€ COMPARED SSPARATED BY BLaMKE OR

ENTER IN TO COMPARE ALL INLET RUMS IN THE TEST OR

EMTER QUT T COMPARE all. QUTLET RUNS IN THE TEZ

>

(1)

YIN
wam HMAS3 ON STAGE 1 IS HIGH
*#» MASS ON STAGE 2 IS HIGH
#aw SAMPLING DUPATICN 2.00002000 1S SHORT
%% STHCK TESPERATURE 621.90000 12 HIGH

#oe IMPACTOR TEMP,, TIM®, SHOULD BE < 500
REQDUCE DaTma FOR RUN 1
SAMPLING AT 108.1 ¥ OF ISQKINETIC RATE

zan LIMEAR [NTERPOL&TICON USED BETWESN .2035294790 CE IR RN 3
»a% MASS OM STRGE 1 IS HIGH
#s MASS OM STAGE 2 IS HIGH
aam MASS ON STAGE 3 I$ HIGH
#xx MASS CN 3TAGE 4 1€ HIGH
=x% MAZES ON STeGE € I8 0w
w4 SAMPLING DURATION {.Z000000 I35 SHORT
w=u STACK TEMPERATURE =254.00000 IS HIGH
wex IMPQCTOR TEMP,, TIMP, SHQULD BE ¢ 300
REDUCE DATA FOR RUN 2
SAMPLING AT 109.2 Y OF ISOKINETIC RATES
#as LINEAR INTERPOLATION USED BETWESN 41546358 L PET L 2T
waw LIMEAR INTERPOLATION USED SETWESN 1.1498113 2.9%aa%z2
was JET VELOCITY > 5000 CM/SEC -
STAGE 8
VAaLUE  57&5.01
w2 MASS 0N STAGE 1 13 HIGH
e MASS ON STAGE 2 1S HIGH
wa% MASS ON STAGE 3 IS HIGH
#ww SAMPLING DURATION 2.0000009 15 SHORT
sxw STal¥ TEMPCRMTUSE £3%.00000 13 HIGH
s IMEQCTOR TEMP,, TIMP, THOULD BE < 00
REDULCE DATH FOP ARIN 3
SAMPLING AT  102.3 ¥ OF ISOKIMETIC RavTE
we LINZER INTEREQLATION USED ESTWEDM L31%8a242 yoeZaeDal
*ma MLES 0N ITAGE 1 15 HIGH
wk SEMBRLING DUPRTIOM LL.E0Q0000 13 3WCPRT
wes ITLlH TEMPSPATURE =22 200070 15 HIBH
#eme [MELLCTIR TEME,, TIMP, SHOULD 22 < SO0
FEDUCE LaTe FOR SN &

FAMELING AT 10:2.9 M OF [S2RIMETIC RRTE

wes LINERF IMTEPPOLATICN USED BETWESM 1,1354%18% 2.
s LINEARP [NTIFPOLATION WEED SETWEEM 3,072:972 .
wme ST OSL0IITG L ®ON) CM,EEC

IT=EE %

L S5TZ,T4




”

PET LTl W LT ERR ST HITHD)

st STalK TEMESSAIITURE

393.900324

19

Lo wmayst

IS Wi3H

ses [MBQCTCR TI4P,, TIMP, SHOULD 3E ¢ 200

RIZUCT DMATA FOR AN s b
3eOLING AT 133,33 OF [S3KINETIC RATES
wes LINTHR INTERSOLATION USSD SETWEDM 37923933 SPABLTSES
eee SAMPLING DUPATION  2,3000000 IS S=QRT Nl
e STRCK TSHAZ2ATURE  412.04000 1S NISH

see [MRQCTQR TEMR., TIMP, ZHOULD 38 ¢ 332

RIDUCE CATS =53 2M

%
13%3.7 A4 OF LSCKINETIC FATS

- -

it BLIMG AT

RUN MUMeER
LN CaTE

$TaRAT TiMg
TOTAL Me3S

30, Dlam,

+ .33 1.3 -+ 3.24 Ca.3¢ 1.23 4,72
3 1.33 3.3t . 53 7.12 734 2.72 LA
) {.3% 4.33 30 ?.23 3.37 4,3% 14.17
e 2.3 13.23% 2.23 15.34 12.+3 .48 2%..3
3 5.8 2.2+ 13.31 13.74 2.3 t3.32 31.33
? 13,03 $2.09 +2.320 43.190 I35.42 25.33 1.23.
12 13.39 P} 40.7% 37.52 Ty.Th 3%.23 $i.s
LR I [ 83,43 72.13 ?7.13 23.12 A%, 7L $3.23
Sava COMPRARIIIM S42 4 INLET ALNS v 2T
3TD. DlAt. MQ,  SMCLOE0 QUMULATIVE M, X Ma33 4 0%M2
CICRENSY  ALNE (MS/0MCMY  MASS ¢ 059 L 3T, o2, PN,

+ .33 E 2.23802  2,172+02 2.5% 2.27 .S?

- 1.39 % L. 138+03 3.7%2«22 3.24 3. 34 33

) 1.23% L) 1.278+03 4,972~9)2 $.7% 2.392 P2

7 2.20 3 2.112e23  3,722-22 11.70% 3,34 2.73

3 4,30 4 S.2+2+93 2.043-373 23.37 3.33 13.22

7 12.29 ] PJ132.03  3.348093 de, 34 13.+41 25.33

13 15.32 C) 3.27Ee03 F.402-93 8l .33 12,43 5.3

i1 20.01 ) 7.335+33 §.332+93 71.351 . 17,12 45,71
00 YOU WliNT TO ALIT CUM X MR337 ENTER Y OR M

Y
COMPARISIN OF CLM. X MAZS FROM & AUMNS AT 3TD. OlAM.

sS4  gB

e

23

417324 31734 <4734 41724
i 2 3 4
4173 Y B 1 21734 41734
1323 1a12 173t L343

5,3745+03 2.0208-34 4.0348+02

M. 4 MR35 (0T

&2

-
;
-

21724
3
41324

(=91

S5
L
41032

C)
AL32=

143

7.273Te03 P JQEETA02 4,.3313402




DIAMETER (MICRONS)
NE=RZY PCINTE Mav BE COMEINED

bd

- G . Sn _an

SO YOU wisH TO RIPEAT THE IIMPARISON EXCLUDING SOME RUNZ? BENTER Y 05 N

.
|

CSMPARISCN OF CLM, % MASS FROM & RUNS AT STD. DIAM,.
' 43 INPUT POINTS, 0 WERE OUTSIDE LIMITS

\ L3 . .3 ] - \
. N N
' \ ! \
N\ N
N\ hY
\ N
A" 1 N
I N\ 1 N\
\ N
N N
80.0% > <
| \ ‘
N 1 N
., N
AS ! A
. AN N
. ' * R \
‘\ \'
N 1 ~
&0.0C > { <
N : "
4 , o
- 1 ",
S M S
. \\ T,

- N .
l 4.0 i .
) kY
. . : )
‘ ~ 1 AR
. H
~ .
' 20.3¢ 1 Z <
kS < ~
N, 1 N
N, 1 .
' \ | N
AN 1 N
N\ 1t 2 1 N
. N 1 2 N
N\ 1 e ~
l N\ 1 2 ] ~
G0 2 3 11 <
.o LN - -~ - -~ - - S,

=-1.,000 -. 600 =-.200 200 L &SA0 1.0:290 1.e70
' LOGI0«DIAMETER)
C 0.1 0.:8 0.3 0.82% 1.0 2.% &.,0 14, 3.




I 2
. PARTICLE SIZING FIELD DATA & RESULTS TABULATION
. RUN S1A
' PLANszplant“
SAMPLING LOCATION: Calciner #4, Multiclone Inlet DATE S 34
|
| START-FINISH TIME:  1323-1325 VOLUME METERED, ACF:  0.648
I 3R) SAMPLING RATE, ACEM 0.734 NOZZLE DIA.,» INCHES:  0.251
ST) SAMPLING TIME, MINUTES: 2.00 Y) METER CAL. FACTOR: 0.997
l PB) BARO. PRESS..IN.HG.: 29.50 TM) METER TEMP.. DEG F: 26
PSI) STATIC PRESS.,» IN. H20: =-2.25 DH) DELTA H AVG.. IN. H20: .29
. TS) STACK GAS TEMP., DEG F: 421  DEM) PARTISLE DENSITY. GM/CC: 1.00
' PMV) MOISTURE % BY VOLUME: 12.3  VOF) VISCOSITY CORR. FACTOR: 1.291
DCF) DENSITY CORR. FACTOR: 1.000 MD) MCL WT. DRY LB/LB-MOLE: 2%.42
' ISOKINETICS. % 107.9 SONCENT.. GR/DSCF: 2.2035
' - PARTICLE DIAMETER -~ SATCH ©  PERCENT SuM. %
STAGE (microns) WEIGHT OF TOTAL LES5 THAN
NO. FROM GRAPH AERODYNAMIGC (mems) () GIVEM BIA
' PraSer 9.36 12.73 S4,60 3.3 St.1
. o 11.23 14.%0 11.44 10.2 40.%
1 7.08 9.10 10.29 9.2 31.7
l 2 4.70 .07 .10 2.1 23.6
3 3.26 3.21 7.94 7.1 16.5
. , 3 2.06 2.66 7.66 6.2 9.7
. s 1.05 1.36 6.25 S.s 4.1
| 6 - 0.64 0.83 3.06 2.7 1.4
. 7 0.43 0.56 0.52 0.5 )
FILTER < 0.43 < 0.56 1.06 0.9
|
TOTAL CATCH 111.94
|
l
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PARTICLE SI1ZING FIELD DATA

RUN 31B

%

RESULTS TABULATION

SAMPLING LOCATION:

Calciner #4,

START=-FINISH TIME: 1412-1412
5R) SAMPLING RATE. ACFM 0.380%
S7T) SAMPLING TIME. MINUTES: 1.50
F8) BARO. FPRESS..IN.HG.: 27.50
P2I) STATIC PRESS., IN. H20: -2.25
T5) 3STACK GAS TEMP., DEG F: 554
PMV) MOISTURE %4 BY VOLUME: 12.3
DICF) DENSITY CORR. FACTOR: 1.000
ISOKINETICS, % | 109.0
- PARTICLE DIAMETER -~

STAGE (microns)

NQ, FROM GRAFH AERODYNAMIC
PreSge P37 11,23
Frelme .14 10,21

1 5.325 6.76
2 3.44 4,24
z 2.21 2.79
4 1.31 1,465
o Q.37 1.10
& Q.54 0. &8
7 Q.21 0.3%
FILTER < 0.3 DO e

TOTAL CATCH

Multiclone Inlet

pate: I

VOLUME METERED. ACF: 0. 565
NOZZLE DIA., INCHES: 0,246
Y) METER CAL. FACTOR: 0,957
TM) METER TEMP.. DEG Ft 24
DH) DELTA H AVG., IN. HZ0: L3
DEN) PARTICLE DENSITY. GM/CC: 1.00
VCF) VISCOSITY CORR. FACTOR: 1,263
MD) MOL WT, DRY LE/LE-MOLE: 29.42
CONCENT., GR/DSCF: 2. 2539
CATCH FPERCENT LM,
WEIGHT OF TOTAL LESS THAN
(mams ) (%) GIVEN DIA

155,20

4%,

1]

19.7

Qe
0.2
Q.0

C’ - "&'

e~ -y

.
o




RUNS <iA,518

TER_IEST DATE. [0ATE, (MWODYY)

I'é

00 YOU WISH TO RRVISW ALL RUNS IN & TEST? SMTIR v 02 N7
N

DO QU WI3H TOQ CC}:F-‘&EE SEMERGL RLMS? SMNTER Y aR N -

'3 4

INTE® DiAMETER OZTIMITICN CIl=mPUYSICAL, 2=aB8R00NaMLc, ImAZIACOVMAMLD [MBalmicoNn,
»2
THE TELD ASRODTMSIIZS 3LaM, WiLL BE yess

3 YOU WANMT STATIZITICS Fom i=CMDLIGD, 2allM, MASS. Oa IWOUM, L Ma3Et

3

oS STRAST/. . MINIMM, SND MAAIMUM OF THE CUM. % wads WiLL 32 BarNTID
$y7ER THE NO. OF 3TD. O8U. TO 3E USED TO OENTIFY FOTDTIAL SUTL 73,
>3
DNTER INDIZE3 OF ALNS TC 35 COMPARED 3EPAAATED 9y SLAWKS R
SITER IN TQ CCMPARE ALL INLIT AUNS (M THE TEST op
ENTIR UT TQ CCMPARE ALL OUTLET ALMS IN THE T23T
o2
*TTM ZMICR_ SUSPPOGRAM ISORT ARGUMENT LIST OCEIM'T Ma™2d 2-__z=

SICAT  ATFSRIMCED AT LM, 143 QF GQoMPaRr
FULLIWING ARGLMENT TYPES 00 MOT MaTIH:

ARGLMENT NO. 01, CALLERS TYPE: INTE3ER FUSPROGRAMS T(PE: 38 ed
#e MASS ON STAGE { IS =iGH
#om MAS3 N 3TAGE 2 IS Hice
Res SMILING DUSATION 2.9032009 I3 SHCORT
*ve JTACK TEMOZIATYRS 6231 .00009 I3 KisH

*en [M3QCTCR TEMB., TIMP, IWOULD S€ ¢ S00
AIUCE CaTA FOP AN l
SHPLING AT 03,1 % gF ISOKINETLC RATE

ten LINZAR INTIEPALATICON USED SETWEDM + 30520479 842383
ew MA3T GM 3TA2E I IS HIGH

e MASS OM STRSE 2 I3 HIGH

#tw Ma3S3 IN 3TR2ES 3 I3 «IGH

s M&3I3 ON ITRSE 4 [3 «IGH

e MSIS OGN STAGE 3 Is LW

tee TAMPLIMG DYFATION 1.%5Q8029Q0 [3 SHORT

*ee FTalX TEMPERaTURE =4.00900 [3 HIGH

sud [MEACTOR TDMR,, TIMP, SHQULD B8 ¢ Sag
BEDCE DATS SOR 3UN 2
IAMPLIMNG AT 109.2 % oF [SOKINETIC PATS

¥ee LINZAR [NTIRPOLATICN UZZD z=THEDM -341344393 SR T et
s+ L.NEAR [NTERPOLATION USED SETWESNM L.14731.3 2.0%944751
#ow JET YELOCITY > %000 o320 \

ETAGEE

3
VALUE  5753.01

SIA fiégi

TEST sI17 [

TZ3T CaTE 4172a 41724
BLM MLMESR 1 2
PLM DRTE 41734 31734
STmPT TIte 1329 tay2

TCTaL Mass $.3748+03 2.0202+04

STO. otaM, cum. % M&33 ¢ 0%0

3 L83 1.49 .59
S .29 3.4t .53
5 1.3% 4,33 .99
7 2.3 10.2¢ 2,93
L3 5.00 2.2 13,951

W

—

S
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R A A Y A APV NV O GV A N N SR A SN S NN

10.00 42.05 =2.30
19 18.909 5T.78 0 .79
14 20.a0 43.-3 723
DATA ComMPARISON FCR 2 INLET PRUNS 8Y BENT
STD. Olam. NO. OM/DLOGE CUMULATIVE CM. % Ma33 ¢ 050 :
CMICRCNS) RUNS (MG/DNCM) MASS ¢ D=a G, STo. LBV, MIN, Mim s,
4 .53 2 1.59E+02 1.042+02 .99 37 %14 1.4Q
-] 1.00 2 S.53E+92 1 .84E+02 .15 2.07 .83 .ol
é 1.25 2 TLaPERQ2  2,.47Se0: 2.589 2,38 .¥0 a,22
7 2.%50 2 2.7SE*J3 5.242-92 5,99 S.13 2.°3 12.2%
8 $.00 2 P.828+03 2.87E+02 20.13 2.3% 13.%1 Z1.84
? 193.40 2 1,382+04 S.572-03 42,43 -3 82.24 +2.29
10 1S5.00 2 1.272+9= 3,008+023 $92.35 2.2s S7.7a % . 9%
1y 20.00 2 1,08E+04 ».37E+33 70.28 2.82 ad.43 T2.13
00 YOU WANT TO PLOT CM 2 MAS53? ENTER Y OR N
»Y
COMPARISON OF CUM. % MASS FROM 2 IWNS AT STD. DIAM.
16 INPUT POINTS. 0 WERE OQUTSIDE LIMITS
\ ~ -~ » -~ -~
\
\
N
\
AN
N
\
\
N\
20.00 >
AY
\ ;
N\
\ 1
\
N\ 4
\
\
\ .
&0.00 >
\
N\
\
\
N\
N
hY
~
N\ 2
40.00
AN
N\
\
N
N
~
\
AY
N
20.00 >
A
\
\
! N
N t
\I
i \
. N .
N t 1
20 2 11
AY - - ~ ~ - -
=1.200 -.400 =-.220 . 290 . 320 1.339 MR D
. LOGLO DIAMETER,
) 0.1 9.:% 0.3 0.62% 1.9 2.9 5. 1. 2.
. DISMETER (MICPOMSY
NEAPSY PIIMNTS Mer S COMS!NID
DO vSU LISH TO REFEAT THE COMEARIICM SMCLUDING IoM2 2UnN3? ENTER Y 2F N
»




PARTICLE SIZING FIELD DATA & RESULTS TABULATION
RUN $2A '
et
SAMPLING LOCATION: Calciner #4, Multiclone Injet DATE:-
START-FINISH TIME: 1751-17%3 l VOLUME METERED, ACF: 0.4630
SR) SAMPLING RATE, ACFM _ 0.710 NOZZLE DIA., INCHES: 0,291
SAMPLING TIME, MINUTES: 2.00 Y) METER CAL. FACTOR: 0.997
BARQ. PRES3S3., IN.HG.: 29,50 ™) METER TEMP., DE3S F: 24

P3I) STATIC PRE3S., IN. H20: -2.25 DH) PDELTA H AVG., IN. H20: 0.2%

--'---,-';"-T
L R
w -

T3} 3TACK 343 TEMP., DES F: 6332 CEN) PARTICLE DENS3ITY, GM/C2: 1,90
PMY) MOISTUURE 2 BY VDLUME= 12.2 VCF) VIZCOSITY CORR. FACTOR: 1.294
DICF) DENSITY CORR. FACTOR: 1.000 MD) MCL WT. DRY LB/L3-MILE: 2?.4é
ISOKINETICS, % 103, 9 CIOINCENT, s GR/D3SCE: 25112

= PARTICLE DIAMETER = ZATCH PERCENT UM, %

STAGE {(mizrons) WEIGHT OF TOTAL LESS THAM

i, FROM GRAFH QAERDDYNAMIL (mgms) (%) GIVEN DIA

PraZas 10,032 12.60 20,30 20.3 T2

0 11.42 14,20 23.51 234 55.5%

1 7.17 P27 12.035 12.1 +23.9

2

4.72 ' b.17 11.20 11.2 2.2

71

3.31 4,27 7.74

7
4 2.09 2.71 3.47 3.
5 107 1.39 7,59 7
.

Q.43 0.34 4,69 4,

FILTER

'4Y

0.44

N

0.57 2.31 2.3

TOTAL CATCH LAY

' 7 0.44 0.57 1.22 1.2 2.

J

'
| WO

L L
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION
RUN s2B
PLANT:
SAMPLING LOCATION: Calciner #4, Multicione Inlet DATE=~'
START-FINISH TIME: 1844~1247 VOLUME METERED, ACF: 0.528
SR) SAMPLING RATE. ACFM 0.232 NOZZLE DIA., INCHES: 0.251
ST) SAMPLING TIME, MINUTES: 1.%0 Y) METER CAL. FACTOR: 0,997
PB) BARCO, PRESS., IN.HG.: 29.5%0 T™M) METER TEMP., DEG F: 101

PSI) STATIC PRESS.. IN. H20: -2.25 DH) DELTA 4 AVG., IN. H20: 0.42

TS) STACK GAS TEMP.. DEG F: 529 DEN) PARTICLE DENSITY, GM/CC: 1.00

PMV) MOISTURE % BY VOLUME: 12.2  VCF) VISCOSITY CORR. FACTOR: 1.27g
DCF) DENSITY CORR. FACTOR: 1.000  MD) MOL WT. DRY LB/LB-MELE: 29,42
ISOKINETICSs % 106.7 CONCENT., GR/DSCF: 2. 1902
- PARTICLE DIAMETER - CATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LES3 THAN
NO. FROM GRAPH AERODYNAMIC (moms ) (%) GIVEN DIA
PreSem 9.20 T 11.76 41.80 37.1 62.2
Prelme 8.01 10.24 41,70 . 27.1 25.7
: 5. 2% 6.71 a.26 3.3 21.9
2 2.38 4.32 4.%0 4.0 17.9
3 2.17 2.77 S, 42 4,3 13.1
4 1.29 1.65 3.52 3.1 10.0
5 0.86 1.10 2.27 2. 3.0
6 0.53 0. 68 1.48 1.3 6.7
7 .30 0.38 1.27 1.1 5.6
FILTER < 0.20 < 0.38 6.31 5.6
TOTAL CATCH 112.53




BUNe ©2A.228

cE
er OATE, I[0ATE, MMDOYY)

00 YQU WISH TO REUISW ALL 2UNS IMN A TEST? ENTER Y GR M? ,

N

O3 YOU WIsH TO COoMPaRS SEVERSL AUNS? BNTER Y OR N |

*Y - & -y
ENTER OI~AMETER DEFINITICN (1=PHYSICAL, 2waSRCOYNAMIC, FELTACIVMaMT

>2

THE TGLD AZR00TMAMIC LM, WILL 3€ UsED -
DO YOU WaNT STaTISTICS FaR 120M/0LAGO, 2=2id. MAS3, OR ZaciM. % MAS3T -
>3
THE STD.ON,, MIMIMLM, ~NO MAXIMUM OF THE CLM, % MASS wWi.. 38 FRINTED
ENTER THE NO. QF STD. OE. TG SE USED TQ IDSNTIFY POTSNT:AL QUL IERs.
>3
EMTER IMDICES OF RUNS TO ag CCMPARED SZPARKTED SY BLAN-Z o3 o
ENTER IN TO COMPARS ALL INLET RUNS IN THE TE5T OR
ENTSP OUT TO £CMBORS: ALL QUTLET RUNS IN THE TS3T

*>2 3
+FTN SRRACR  SUSPR0GARAM 3SORT ARGLMENT LIST CIZIN‘T Ma™cm Py S
SSORT RIFIPSICZD AT LN, 143 9QF CcoMPAR
FOLLZWING AASLMENT TYPE3 50 MGT MATCH:
ARGLUMENT NOQ. 01, CALLERS TVvPE: INTEGER SUSPROGPAMS TYRS: 2 ws
dae MASS CN FTASGE 1 IS HIGH
*ae MA33 ON 3TASE 2 I3 HIGH .
e MAZS N STAGE 3 I3 HIGH
e SAMDLING QUSATION 2.0090000 I3 SHORT
#ee STACK TEMPERATURS 4$332.000GQ0 [3 HIGH ?

*ee [MEQLTOR TER,, TIMO, SHOULD BE < 309

REDUCE QaTA FIR AN 3

SAMPLIMS AT 122.3 % oF [SOKINETIC RATE
#aw LINZSWR [MTIRPOLATION USE:

D SETWEIN 21334342 .$402:%229 .
*ee MASS CN 3TAGE I I3 HIGH
*ae SAHOLING DUPATION  {,$000000 IS SHERT
»a+ STACK TEIMPEFATURE  £3%,00000 13 W1GH

a4 [MPQCTOR TEMP,, TIMP, 3HOULD 3E ¢ %09
REDUCE CaTa FOR AuM 4
SAMPLIMNG AT 13s.7 % OF [SOKINETIC RaTES

*ea LINZSR INTERPOLATION UsSEd SETWESN 1.134371% 2.072.%55%
*ea LINSAR [NTIRPILATICON USES 38TWEEM 4.3725773 %,3453:29)

2% JET VELOCITY > SQ0¢ oM zEc
STAGE g
VaLUE 5»72.74

SZA  &23
ceE

TEST stTg -4 g '
TEST CATE 41724 41734 ;
RUN NLMEER 3 a B
RUN OATE 31734 41734
START TIME 17w 1344

TOTAL MASS 4.0342+02 7.2748+03

ITO. OL&1, M. % maSS ¢ D=g i

¢ .63 3.3+ 6.31

S 1.00 a2 7.54

4 1,2% 9.03 3.37

7  2.%¢ 15.36 . 12,43 y
3 .90 23.7a3 2¢.%50

9 10.03 43,14 52.42

10 1%.00 37,48 76.74 !
11 20.98 7.3 93.10

L




r
I

DATA COMPARISON FOR

28

2 INLET PRUNS BY aNT

STD. DIAaM. NO., DOM/OLOGD CLMULATIVE CM,. % Mass ¢ D%
(MICRONS) RUMS (MG/DNCMD Mas3s < 0% AVG, sTD. MIN,
4 .33 2 3.94E+02 3.322+02 4,37 2.02 3.44
S 1.00 2 B.P7E+Q2 3.93E+(2 7.38 .12
é 1.29 2 S.7SE+02 S.M32E.02 .73 $.37
? 2.%0 2 1.87E+03 9,47E+02 14,41 2.73 12.42
3 6.00 2 3.P08+03 1.4%E+92 25.12 S.12 21.%590
¥ 10.90 2 ?.73E+03 3.3%52+02 $8.29 5.39 53.42
10 1S5.09 2 7.328+03 5.342.02 3z2.22 7. 76.7a
it 20.00 2 3.P28+03 S.148+03 72,41 &, 32,10
00 YOU WaMT TO PLAT CUM % MASS? DNTER Y QRN
Y
CCMPARISON OF CLM. % MASS FRGM 2 RANS AT 57D. Dlam,
15 INPUT PQINTS, 0 WERE QUTSIZE LIMITS
\ .Y Y .Y s -
\
N\
N\
N\
N
AN
\ !
N\
AN
80.00 >
N\
N\
N
N\
N
N\
\
\\
N\ 1
40.00 >
N\
N
AN
AN 1
N
AN
\
AN
AN
40.09 >
AN
AN
N
\
N\
\
N\
\
N
20.00 >
\
\ ! .
N\ ]
N\ 1 |
N
N 2
\ 1 2 \
\
\ 1
.00 »
\ Y Y - LY -~
-1.000 -,500 -, 200 200 890 1.200
LIGL0CDIAMETER)Y
0.! 0,19 0.3 0.32% 1.9 2.5 10.

DISMETIR (MISROM3)

HE=28Y POINTS Mar SE COMBIMES

S 70U WISH T PEFERT THE COMBAR[IeM ECLUDING 3IME RN

PP ////////A/////////A//////////\/////'/////\//////////



PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN S3A
SAMPLING LOCATION: Calciner #4, Multiclone Inlet - oate: S

|
\ START-FINISH TIME:  1401-1403 'VOLUME METERED. ACF:  0.503 '
SR) SAMPLING RATE, ACFM 0.546 NOZZLE DIA.. INCHES:  0.246
ST) SAMPLING TIME, MINUTES: 2,00 Y) METER CAL. FACTOR: 0.997
PB) BARD. PRESS.,IN.HG.: 29.60 TM) METER TEMP.., DEG F: 92

PSI) STATIC PRESS.», IN. H20: -2.20 DH) DELTA H AVG., IN. H20: 0.19

TS) 3TACK GAS TEMP., DEG F: S93  DEM) PARTICLE DENSITY. GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 11,6 VCF) VISCOSITY CORR. FACTOR: 1.282
DCF) DENSITY CORR. FACTOR: 1,000  MD) MOL WT» DRY LB/LB~MOLE: 29.43
ISOKINETICS, % 102.2 CONCENT., GR/DSCF: 4.1671
- PARTICLE DIAMETER -~ SATCH PERCENT CUM. %
STAGE (micrans) WEIGHT OF TOTAL LESS THANM
NQ. FROM GRAPH AERQODYNAMIC (mams) (%) GIVEN DIA
PraSep 11.51 14.76 32.40 64,3 3%5.7
) 13.07 16.75 6.74 5.3 30.4
T 3.13 10.49 S.05 3.9 26.5
2 s.47 7.01 7.37 5.3 20.7
3 3.79 3.38 S.11 4.0 16.7
4 2.39 3.06 9.50 7.4 7.3
s 1.23 1.53 .11 4.2 a.s
& 0.75 0.96 3.93 3.1 1.4
7 0.51 0.65 0.67 0.5 0.9
FILTER < 0.51 < 0.65 1.10 0.9
TOTAL CATCH 127.93

[

[




——
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN 33B
SAMPLING LOCATION: Calciner #4, Multiclone Inlet DATES-
START-FINIZH TIME: 143234~1424 VOLUME METERED. ACF: 6.484
SR) SAMPLING RATE, ACFM 0.936 NOZZLE DIA., INCHES: 0.251
ST) SAMPLING TIME., MINUTES: 2.00 Y) METER CAL. FACTOR: .0.?97
PB) BARD. PRES3.. IN.MG.? 29.60 T™) METER TEMP.. DEG F: 2

PSI) STATIC PRESS.s IN. Hz20: =-2.20 DH) DELTA H AVG.. IN. H20: 0.17

TS) STACK GAS TEMP.. DEG F: 413  DEN) PARTICLE DENSITY, GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 11.6 VCF) VISCOSITY CORR. FACTOR: 1.2I90
DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT. DRY LB/LB-MOLE: 29,43
ISOKINETICS. % 105.6 CONCENT.» GR/DSCF: 2. 3625
- PARTICLE DIAMETER - CATCH PERCENT SUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN
NO. FROM GRAPH AERODYNAMIC (mems ) (%) GIVEN DIA
PreSem 11.62 14,99 41.80 49,4 S0. 6
Prelme 10.12 13,09 7.00 §.32 42.%
1 6. 64 3,57 .29 6.2 26.1
2 4,23 S. 46 5. 28 .2 29,9
3 2.72 2.51 4.43 5.2 24,7
4 1.61 2.08 3.38 4.0 20.7
S 1.07 1.38 3.24 3.8 16.%
6 0.67 0.386 .60 Y 3.1
v 0.39 0.50 3.97 4.7 4.4
FILTER < 0.39 < 0.50 3.71 4.4

TOTAL CATCH 34.70




2iNe 234,528

CE
EN

TER 'I"i'a‘T CATE, ILATE, (MMOOYY)

00 YOU WISH TQ REVIZW ALL ALMS IN A TEST? ENTER Y OR N7
b a :

0J YOU WIsSH TO CCMPARE SEVERAL RUMS? ENTER Y QR N
™

L]
00 YOU WISH TO CALIULATE PERMETFATION AND EFFICIZNCY? ENTER Y OR M

r -
ENTER DIAMETER DEFINITION (1=PHYSICAL, Z=oSRCOYMAMIC, 3mASR0DYMAMIC IMFLITICM) -
>3 o

THE TOLD AERCDYMNSRMIC OfAM, WILL 3 USED
00 YQU WANT STATISTICS FOR (=CM/OLIGD, 2wCUM, MASS, OR 3miLM, % MASS?
>3
THE §TD.OB/., MINIMUM, AND MAXIMUM OF THE CUM. % MASS WILL 32 PRINTZD
ENTSR THE NO. OF 37D, DEV. TO 3€ USED TO (DENTIFY PQTENTIAL JUTLIERS.
»3
SMNTER INDICES OF AMS TO SE CCMPARSD SEPARATED 8Y BLANKS QR

ENTER IN TQ COMPaRZ all INLET RUNS [N THE TEST OR

ENTER QUT TQ CCMPaRT ALL OQUTLET RUNS [N THE TEST
b3- )

«FiN ERROR SUIPRQGRAM ISORT ARGUMEMT LIST DOEEN‘'T MATCH CAL.ZR
SS0RT REFIRENCED AT LN, 143 OF COMPAR
FOLLCWING ARGLMENT TYPES 00 MOT MATCH:

ARGUMENT NO. 0L, CALLERS TVPS: IMTEGER SUBPROGRAMS TYPE: REaL+4
e S2HPLING QURATICN 2.424090000 S SHORT
*aw STACK TIMPERATURE $93.00000 [S WIGH
e [MPACTIR TIMP,, TIMP, $AJULD 3E ¢ %00 .
REDUCE DATA FOR RLNM ]
SAMPLIMG AT 102.4 % OF [SOYIMSTIC PaTe
#ee LINSAR IMTERPOLATICN USED BETWESNM 37933733 73317593
she TRMPLING DLUPATICN 2.0000Q00 15 SHCART
s STACK TEMPSRATURE  §13.00000 I3 HIGH
e [MIACTOIR T24P,, TIMP, SHOULD SE ¢ %00
RESUCE DATA FOR RN &
SARMPLIMNG AT  1035.7 %X OF [SOKINETIC RATE
2A >
TEST SITE cz
TET OATE 41734 41734
RLMN NUMEER S é
RLN DATE 4133< 41334
START TIME 1401 1424

TOTAL MA33 9.S03E«03 4.531E+03
STO. DIAM, CuM. X MASS < 0%0 5

4 .43 1.23 3.74 ._}
s 1.00 2.72 ?.44

65 1.2% 4,2% 1a,17

7 2.%0 3,41 29.08 !
8 4.00 13.02 31.53 : ‘
? 10.00 26.%3 41.08 4
19 1%.30 35.79 0,44

11 29.90 44,71 $3.%3
OATA COMPARLAON FCR 2 IMLET RUMS SY SNT
57D. OIAM. NO. OM/DLOGD CUMULATIVE CUt, % MAS3 ¢ 0%0

(MICRCNS)Y RS (MG/ONCM) MASS ¢ D50 AVG. STD. DEY. MIN. HeX .

4 53 2  4.07E+02 2.13E+02 2.99 2.48 1.23 &, 75

s 1.00 2  2.09€+02 4.47Z02 é.18 4.1 2.92 .54

4  1.2% 2 LL.PNESD3  4.4%E+02 ?.21 7.02 4,29 12,17

N
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7 2.59 2 1.73E+03 L.04E~03 14,24 2.2% 5.41 ii.eE
] 4.00 2 1.79€+03 1| .8PE~-Q3 24.30 @.8° 13.02 .%o
. ¥ 10.00 2 4,11E+03 2.40E+03 33.81 10.29 22.53 4. .38
10 15.00 2 4.57E+*03 3.238E~03 43,32 10,39 25.98 MY T
11 20.00 2 &.328+02 4,04E+03 S1.44 ?.81 4,71 H :
l CO YOU WANT TO PLIOT CUM Y MASE? ENTER Y OR N
Y
COCMPRRISCN OF CUM, % MASS FROM 2 RUNS AT STD. DIaM.
l 16 INPUT PQINTE. 0 WERE OUTEZIDE LIMITS
N, ~ ~ - ~ - *
N ~
\\ -.‘.
- AN .
N g
AN .
N
N\
. N .
N
30.00 > N
~ N
AN *
\\ "
N
AN .
\ A
. .
' \ -\
\ \\
&0.00 > <
N . b
\ .
N
N
AY 1 ~
\\ \|
. . \ : \
CN N
40,00 > \
\'\
l ".‘
"~ | N
AN i N
N, N
' N 1 N
g N N
\\ \|
20.00 > \ :
N 1 ~
. , AN
. 1 ~
\" .
] ) N
" 1 1
‘ 5, 1 b
. N .
.00 V t S
v % . A - - - ~ -
=-1.000 -.&00 -, 290 . 200 . 400 L9 L=l
LIOGIOCDIAMETER)
0.1 0.15 n.2 0.52% 1.0 - 2.9 s.0 10, zl.

N .

f
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APPENDIX 7.1.2.2

I.D. PAN INLET EAST AND WEST




BUNS 24A S4B, 554,558,
S6A, 568

SITEZR TIZT DATE, IDRTE, (MMODYY)
! v0<i28d .
50 QU WISH TO 2EVISW Akh RUNS IN & TEST? ENTER Y GR WP

D'D TOU WIsSH TO COMPARE SSUERAL RUNST EINTER Y OR N

EN4=R DIAMETER DIFINITION (I®PHYSICAL, 2eafRODYNAMIC, F=aSSifirhiaMll IME-ITION
BT TBLD AZRODYNAMIS DI&M, WILL SE USED :
R 3moUM. % maiit

S4TSR IMDICES OF RUNS TO 28 COMPHRED SEPARATED BY BLANKE OR
ENTER [N TO COMPARE ALL INLET RUNS IN THE TEST OR

SITER OUT TO COMPARE ALl OUTLET RUNS IN THE TEST

31223489 46

=FTH ERER0OR SUBPS0GRAaM, SSORT ARGUMENT LIST DOSSN'T MATIM C~lLIR
280RT REFERENCED AT LN. 133 QF COMFPRR
SFOLLOWING ARGLMENT TYPES DO MNOT MATCH: ]
ARGUMENT MO, 01, CALLERS TYFE: INTEGER SUBPEROGRAMS TYPE: REAL~=
wax MASS ON STAGE {1 15 HIGH
= MASS ON STAGE 2 1S HIGH
»an MASS ON STAGE 2 IS HIGH
axs MASS ON STAGE 4 I8 HIGH
= MASS ON STAGE S IS WIGH
#wn MAGSS ON STAGE 4 1S HIGH
s MEES ONM ST@lE ? 1S HIGH
=% RUN DATE, 24 B=-ORE TEST DATE, 41384
o STACK T:?‘!P":-ATUR" 561 00000 15 HIGH

ans IMPACTOR TEMP., TIMP, SHOULD BE < %00
PEDUCE DATA FOR RUN
SAMPLING AT 98.9 X QF !°0K!NETIC ‘RATE

#as _INEAR INTERPOLATICN USED BETWEEN 29354857 ., 61393420
%% MASS ON STAGE 1 I8 HIGH

#«e MASS OM STAGE 4 1S HIGH

waw MASE ON STAGE S IS HIGH

waw MAES OM STRGE é 15 HIGH

aws MRES ON STAGE 1€ HIGH

www RUM OATE, 784 BE"ORE TEST DATE, 41384

#ea STACK "EﬂPEPA.UP': S«2.00000 1$ HIGH

nwx IMPACTOR TEMP., TIiMP, SHOULD BE ¢ %00
REDUCE DATA FOR RUN
SRMPLING &T 109.2 4 OF IEOKINF’IC RA&TE

s#% LINEAR IMTERPOLATIIN USED BETWESN 41150601 LL13%1 237
#%s LIMESR IMTERPQLATICN USED BETWESM 7.8292451 15.50995¢
e MASS ON ZTSGE 1 18 HWIfGH
wxe MASS OM ITAGE 3 IS HIGH
www MEEE ON STAGE 4 IS HIGH
==t MAES N STAGE S 15 HIGH
waa MAST ON STAGE 6 IS HE3H
w%e RUM DR, 41784 BEFORE TE:ZT DwTE. 41284
%% SAMPLING DURATION 2.0000000 IS SHORT
sue STm(CK TEMPERATURE €SE.00000 I3 HIGH
wss IMPLOCTOR TEMP,, TIMO, SHOULD BE < 500
STLUCE DatTa FOR QUM 2
TEMPLIMNG =T 100.2 ¥4 OF IZOKINETIC RATE .
#ua _TMEA® INTERPOLLTILMN USED SETWESN 27455420 L8199 E]
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see 333 ON STAGE 3 IS MIGH
#ee MA33 0N STAGE $ I3 HIGH
e BM DATE, 41724 IEFCRT TE3T CATE. -1334
e TAMPLING OUPSTICN 2.399¢0940 I3 sSHCAT
e STACK TEMPSPATLRS 31700000 I3 MIGH
*+» [MPACTOR TEMP., TIiM®, SHOULD 38 ¢ 300
REDUCE 0ATA FOR RLN 4
SRMPLING AT 111.3 % OF [SAKIMNETIC RaTE I
e LINEAR INTSRAOLATION USSR SZTWESM « 43305473 35237922 4 iy
e TMPLIMG DURSTICM 2.00094a00 IS 3HGRT |
see STACK TEIMASRATURS 342.00000 I3 H4IGw .
s [MPACTOR TEMP,, TINP, SHQULD 32 ¢ sag -
RIDUCE QaTa soR N 3 )
SPLING AT 118.5 % ag [SOKINETIC RATE
s LIMZAR IMTIRPOLATION USSD IZTWSE=N - 35255204 T IES
Foe LIMSAR INTERPOLATIOM USEY TTWEN 7.%133238 L3.32335090
e o33 ON 3TAGE T [3 HiGH
* MOIZ CN STAGE $ [S HIGH
ee SEMPLING DUBATICN 2.3033200 [S SHORT
a4 STACK TIMPIRATLAS Jé2.30309 I3 =3+
ree [MBACTIR TEMP,, TIMP, SHIULD 28 ¢ Saa
BEJUCE CaTa FCR AN 4
SNPLING AT 111.3 % OF [SOKIMNETIC RATE
*oe LINERR INTEZRPOLATIOM UsSSH SETWEEN «310343%0 c543TPisT
e LIMNSRR INTERPOLATIOM UYsED ITTWESN 4..1-.‘033636 $.421 2527
- ; ' S5A SSB S S
TSV siT= (o I c= cs cx oS
TE3T CaTs 4133+ 41334 41334 41334 4i324 47332
A NUMESR 1 2 3 3 L E]
ALY CAaTE 41734 41734 41724 21732+ 1238 <3234
t~ARAT TIiME 12432 12%3 {72y 733 131 [a24
TavAe Ma33 3.5%52003 3.9738+03 7.2935+93 ?.5075=03 3.31+2+33 E - 3-3- L
5T2. SlAM. CuM. ¥ mA3s3 < DEa
& 53 1.13 4,32 2.37 3.1? 3.33 2.4%
3 .22 $,2% 3.353 3.383 45.%3 T2 3.27
) 1.33% 3.37 1t1.38 7.23 ?.33 ?.23 7.7
? 2.%¢ 13.01 3.2 14,73 {17.71 172.2¢ 13,73
8 5,00 23.3% 39.40 30.32 26.0% ar.e? 22.22
? 173.92 47 .37 34,31 %2.39 43.33 3T.57 27.%2
10 13,29 44,91 $32.17 49 .22 35.%5 44,22 48,52
1t 20.%9 3%.25 70,74 24,37 72.77 47,53 73.%%

CATA COMPARISCN FOR é OUTLET RLNS 8Y avT

3TJ. DisAM. MG, CMrOLAGD CLMULATIVE CLM. % ™a33 ¢ D%

(MICACNS)  RLMS (ME/ONCM) MASS ¢ 0%  AuGg. STD. OSJ.  MIN. MR ‘
4 .43 6 2.351Ted2  2,355+92 2.3% 1.13 1.13 4.52
S  t.00 4  2.11E+03 %.708+02 6.33 1.47 4,28 3.53 '
& 1.2%5 4  2,138403 7.77%+92 8.42 2.11 2.37 11.33 .
7 2.% 4 2.3sE+03 |.%0S-93 15.53 2.3 13.01 21.21 J
8 4.00 4 3,335+03 2.725+03 30.14 8.42 29.03 23,40
$ 10.30 4 S.32€+93 3.75E+03 41,79 8.43 27,852 20,37
10 1%,29 4 1.02E+03 S.03E03 $3.72 10.51 23,33 59,22 S
11 20.90 & 1.77S+03 &,.97Ee03 75,07 7.97 87.5% 35,47

Q0 YU 'LNT TO PLOT Cl %

LN

COMPRRIINN QF CuM, X MASS

MASS? EMTESR Y CR M

FROM & AUMS AT STD. OIamM.
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¥ INFUT POINTS, 0 WEPE OUTSIDE LIMITS °

gn.00

PP

s

A
hY
A
\i
N\
N\
A
AY
N\
N\
>
\\
N
\ -
A )
N\ 1
N\ 1
N 1 1
AS
Ay

&0.00 >
AS
AY
hY 1
N, 1
AY 1
\-
AY 2
\ 2
AY 1

40.00
N !
\ 1
AN b
N\
hY }
AN 1
AN 1 1
N\
AS

20.00 1 1
AY 1
hY 1
N 1
N\ 2
N 1
N i 2
N 2 2
\ 1 2 1
N 4

R0 1
\ ~ -~ "~ ~ ~ -~
=-1.000 - 400 -.200 .200 400 1.000 1.409
LOG 0D IAmMETER)

-~ -~ - - ~ -~ - -~ - - -
6.1 0.1% 0.2 0.£625 1.0 2.5 6.9 10. 20,

DIAMETER (MICRONED
NESREY POINTE MY BE COMEINED
OO YOU WISH TO REFEAT THE COMP~EIZON EXCLUDING SOME RWNE®
>

ENTER ¥ OR N
L}
|

//\/////////A/////////'.*.;"////////A///.’///./f"ﬂ/'.f/‘_-".
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN S4A

vt

SAMPLING: LOCATION: Calciner ¥4, 1.0. Fan Inlat, East Side DATE: -

START-FINISH TIME:  1243-1247 VOLUME METERED, ACF: 1.431 a
SR) SAMPLING RATE, ACFM 0.770 NOZZLE DIA.» INCHES: 0.251
ST) SAMPLING TIME. MINUTES: 4.00 Y) METER CAL. FACTOR: 1.004
PB) BARO. PRESS..IN.HG.: 29,50 TM) METER TEMP., DEG F: 97

PSI) STATIC PRESS.. IN. H20: -35.80 DH) DELTA H AVG.», IN, H20z 0.45

-4
v}

STACK GAS TEMP.., DEG F: Sé1 DEN) PARTICLE DENSITY, GM/CC: 1.00Q

PMV) MOISTURE % BY VOLUME: 13.1 VCF) VISCOSITY CORR. FACTOR: 1.256

DCF) DENSITY CORR. FACTOR: © 1.000 MD) MOL WT, DRY LB/LB-MOLES 29.32 i

1SOKINETICS, % 98.6 CONCENT.,» GR/DSCF: 3,7968

[N—}

STAGE (micrans) . WEIGHT OF TOTAL LES3S THAN
NOQ. FROM GRAPHM AERUDYNAMIC {mams) (4 GIVEN DIA !

PraSer ?.62 12.13 143.60 44,0 56.0

o 10.95 13.36 32.37 7.8 46.2

-

6.33 3.71 20.24 Y 40.1
4.%9 5.31 36.30 11.0 29.1
3.13 4.03 28.03 3.5 20.6
2.01 2.%54 29.26 8.9 11.7

1.03 1.30 23.54 . 7.1 4.4

o W N

0162 * 0-79 11-63 3-5 1.1
7 0-42 0053 2.39 0.7 004 -
FILTER < 0.42 < 0.53 1.18 0.4

[

TOTAL CATCH 330.61

-

I - PARTICLE DIAMETER -~ CATCH PERCENT cuM. %
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II' PARTICLE SIZING FIELD DATA & RESULTS TABULATION
ll RUN 34B

ey

SAMPLING LCCATION: Calciner #4, I[.D. Fan Inlet, East Side DATE=-

START-FINISH TIME:  1258-1302 VOLUME METERED. ACF:  0.908
SR) SAMPLING RATE. ACFM 0.479 NOZZLE DIA.. INCHES:  0.252
3T) SAMPLING TIME, MINUTES: 4.00 Y) METER CAL. FACTOR: 1.004
PB) BARC. PRESS.,IN.HG.: 29.50 TM) METER TEMP., DEG F: 97
PSI) STATIC PRESS.. IN. H20: -5.80 DH) DELTA H AVG.. IN. H20: 0.14
T5) STACK GAS TEMP.. DEG F:  S42 DEN) PARTICLE DENSITY, GM/CC: 1.00
PMY) MOISTURE % BY VOLUME: 13.1 VCF) VISCOSITY CORR. FACTOR: 1.257
DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT. DRY LB/LB—M&LE: 29.42

ISOKINETICS, % 109.0 CONCENT. . GR/DSCF: 2.9022

- PARTICLE DIAMETER - CATCH PERCENT cuM. %

STAGE (microns) WEIGHT OF TOTAL LESS THAN
NO. FROM GRAPH AERODYNAMIC (mems ) (%) GIVEN DIA

0 13.97 17.5& 13.29 . .2 47.7

1 8.73 10,97 3.908 1.4 446.3

(]

S5.85 7.39 8.51 4.0 42,3
4,05 S.09 11.33 S.3 37.0
2.955 3.21 28.57 13.3 22.7

1.31 1.65 22,63 10.5 13.2

—

0.31 1.02 16.08 7.5 S.7

R I ¢ I - T 1

% 7 0.55 0.69 6,39 ' 3.0 _ 2.7

FILTER < 0.35 < 0.69 S.86 2.7

TOTAL CATCH 215.44

v
l _ PreSem 12.32 " 1S5.50 99.70 46,3 53,9
|!

1




=
En're.a TEST DATE, IDATE, (MMOOYY?
041384

\
DO YOU WISH TO REVISW ALL

™

00 YOU WISH TO COMPARE ‘.SEUERAL RUMS? ENTER ¥ QR N

Y

2

THE TGLD ASRODYMAMIC DIAM. WILL 3% USED
00 YQU WANT STATISTICS FOR 1=0M/DLOGD. 2=CLM., ™MasSS, OR 3I=CUM. X MAsSS?

>3

PUNS S4A , 248

RUNS IMN A TEST? EMTER Y OR N?

TE2R DIAMETER DEFIMITICHM (1=PMYSICAL, 2=RERQOYMAMIC, 3IMAERQDYMNAMIC IMESCTIIND

THE STD.0SJ ., MINIMUM, AND MaXIMUM OF THE CLM. ¥ Ma33 WILL SE€ PRINTED
EMTER THE MO, QF STD, OBV, TO 3E USED TO [DENTIFY POTENTIAL OQUTLISRS.

23

EMTER INDICSS QF RUNS TO SE COMPARED SEPARATED v BLANKS CR

EMTER IN TO COMPARE AlLL INLET RUNS IN THE TEST OR
ENTER QUT TO CIMPRRE ALL OUTLET AWMS [N THE TEST
> 2

*€TM SRROR  SUBPROGRAM 230RT ARGUMENT LIST Q0Z3N‘T MATIH CALLIR
BS0RT REFZIRENCED AT LN. 143 OF CCMPaR
FOLLOWING ARGUMENT TrPES 0Q NOT MaTCH:

ARGLMENT NQ. 91, CALLERS TYPE: I[MTEGER

SUBPROGRAMS TYPE: REALed

s MAS3 ON STAGE { I3 WIGH
e MASS UM STAGE 2 1S HIGH
e MRS5S CN STAGE 3 IS HIGH
»ee MASS 0N STAGE 4 5 HIGH
s MAS3 QN STAGE % 1S HIGH
aee MAS3 OCN STAGE 5 13 HIGH
. mae MASS CN STAGE 7 15 HIGH
e RUN CaATEZ, 41734 PEFIRE TEST CATE, 41334
»an. STACK TEMPERATURE %41 .,03040 IS HIGH
ave IMPGCTOR TEMS,, TIMP, SHOUI.D 88 ¢ %00
" REDUCE 0ATA FOR RUMN
SAMPLING AT 9.7 4 OF ISOKINETIC RATE
snw LINEAR INTERPOLATION USED SETWESM 2938487 51292429
s MASS M STAGE 1 I3 HIGH
»ew MASS QM STAGE 4 I35 HIGH
ses Ma3535 ON STAGE 3 IS MIGH
swe MAH3S M STAGE 4 [3 HIGH
e MaZS OM STAGE 7 1S HIGH
#ae RUN OATE, 41734 8EFIRE Te3T DATE, 41384
e STACK TEMPESRATURE £42.00000 13 HIGH
saw [MPALTOR TEMP,, TIMP, SHOULD 3 ¢ 300
REDUCE DATA FOR RUN
SAaMPLIMNG AT 109.2 4 OF ISOKINEI"" R&TE
*»3 LINEAR INTERPOLATION USED BETESN 411304018 .813891 337
»un LIMEAR IN"I'ERPQLAT!O;I USED SETWEEN 7.3293351 15.500000
TEST SITE ce CE 5
TEST OATE 41384 41384
RUN NUMEER ) 2
RN CATE 41733 41734
START TIME 1243 1238
TATAL MASS 9.456E+03 3,395£+03
§TD. DIAM., CLM. ¥4 MASS < D0%0
) a3 1.13 4.52
-1 1.00 4,23 8.463
é 1.23 3.87 11.388

D (R

-
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. 7 2.2 13.0¢ 2:1.21
I 8 4.00 29.:29 29.50
? 10.00 47 .39 <6,31
10 15.00 44.98 53,17
. 11 20.00 9%.2s 70.71
' DATA COMPARISON FOR 2 QUTLET RUMS BY ENT
STO. DIAM. MO, DMCOLZED  CIMULATIVE CUM. % MASS ¢ 0%9
(MICRONS) RUNS (MGE/DNCM) MASS ¢ DO AVG, 5TD. DR), MIN. an,
a .43 2 8.1P2Z+02 2,528+02 2.3% 2.37 1.3 &,%2
S t.o00 2 2,228+03 8,38E-02 &.44 3.10 4,2% 3.53
, & 1.2% 2 2,232.353 7.828+02 8.37 4.2% 5.37 15,38
7  2.%0 2 2.97E-03 1.51T+03 17.11 5.30 13.01 2.2
8  &.00 2 4,19E+03 2,94E+03 33.43 7.3 29.32% 23.49
: 9 10.00 2 S,25E+03 4.12E+03 45.9% .90 46.31 iT.%9
' 10 1%5.09 2 8,31E+03 $,268+03 55,79 9.4% 52,17 55.21
1t 20.00 2 1.S2E+04 §.84E+403 77,59 10.2% 70.71 3=,24
DO YOU WANT TO PLIT CLM % MASS? EMTER Y OR N
Y '
'_ COMPARISON OF CUM. % MASS FROM 2 RUNS AT $TD. DIAM,
16 IMPUT BOLIMTS, 0 WERE OUTSIDE LIMITS
\ - Y - rY ]
' A
l N
_ N\
“
. “\
'. \
. hY
. \ 13
AY
80.00 >
l N
] ~
N\
\
| N |
N
. N 1
AY
Y
7.00 >
| :
AN
) b
AY 1
i \
1 \
\ 2
AN
' N
40.90 >
. b 1
A
hY
| N
» . \
N, 1
Y
~
hY
[ ‘ 20.08 > 1
- .
"\
1 \
' { N 1
_ N X
A t
I N
~ 1 1t 1
(- ~N
N - . A - - - ——
-1.299 -222 - 200 ",230 .808 1.029 (LY
L""’ - 1] - .-Jlgl IJ ( D :‘-“!5755 , - - -
l 0.1 0.:%  &.3 D.22% 1.0 2.5 5.0 12 2z,
'S

AN S S

NS S A S s

PV AP ARV AV S OV & SN V4




41

IS

'PARTICLE SIZING FIELD DATA & RESULTS TABULATION
RUN S3A

SAMPLING LOCATION: Calciner #4, I.D. Fan Inlet. East Side DATE: Ay

START-FINISH TIME: 17451747 \ voLume METERED. AcF:  o0.707 !
SR) SAMPLING RATE. ACFM 0.765 NOZZLE DIA.. INCHES:  0.248 -
ST) SaAaMPLING TIME, MINUTES: 2.00 Y) METER CAL. FACTOR: 1.004
PB) BARD. PRESS.,IN.HG.: 29.50 TM) METER TEMP.. DEG F 94
PSI) STATIC PRESS.. IN. H20: =-5.80 DH) DELTA H AVG., IN. H20:  0.42
TS) STACK GAS TEMP.., DEG F: 553 DEN) PARTICLE DENSITYv GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 13.4 VCF) VISCOSITY CORR. FACTOR: 1.264
DCF) DENSITY CORR. FACTOR:  1.000 MD) MOL WT> DRY LB/LB-MOLE: 29.43

[ISOKINETICS. % 100.6 CONCENT., GR/DSCF: 4,03%4

STAGE (microns) WEIGHT QF TOTAL LESS THAN
NQ. FROM GRAPH AERODYNAMIC {mams) (%) GIVEN DIA

PraSem 2,63 12,20 72.00 41.32 53.3
0 10,99 13.89 : 20.92 12.0 446.3

1 6.71 3.73 P.?P7 3.7 41.1

]

4.50 5,31 14.90 9.7 31.4
3.19 4.03 14.12 3.1 23.3 i
2.02 2.55 . 17.29 9.9 13.4

1-03 1-30 12.72 7.3 6. 1

o A & W

0.4623 Q.80 6.463 3.3 2.3
7 0.42 Q.33 2.05 1.2 1.1
FILTER < 0.42 < 0.53 1.93 1.1

TQTAL CATCH 174.53

L—

'. - PARTICLE DIAMETER - CATCH PERCENT cuM. %

=1




55A  SSB

SITER TIST DATE, IDATE. (M=OOYY)

-

00 YOU WIdH TA REVISW AL ALNS M A TEFT? ENTER Y OR N?
™

00 YOU WISH TQ COMPARE SEMWEFAL RUNST SNTER Y OR N ‘

>

SMNTER DIAMETER DEFIMITION (1=PMYILCAL, 2=aEROOYMAMIC, 3=aIR321MaMIS [MPAITIOM:
>2
THE TGLD AERA0DTNAMIC DIlsM, WILL 28 USED

00 YOU WaNT STATISTICS FOR L=CM/DLOGY. 2=mCUM. MASS, 0R IaluM, ¥ MASE?
>3 ’
THE STO.08V ., MIMIMUM, AND MaXIMLM OF THE CUM, ! Ma33 WLl 3S 2RINTED
EBI?ER‘ THE NO. OF 3TD. O&V. TJ BE USED TQ I[O=2TIS¢ POTENTIAL JUTLIERS.
>

ENTER INDICES OF RUNS TO 2 COMPARED ZZ3RPATED SY 3L-NK3 CR
ENTER IN TO COMPARE ALl [MLET RUNS IN THE TEST R

INTER QUT TO CCMPARE ALL QUTLET RUMS IN THE TE3T

»3
«F TN ERPCR  SUBPROGRAM 3EQRT ARGUMEMT LIST D0SIMN‘T MATCH CaLLER
3S28T REFIRSNICED aT LNM. 143 OJF COMPaR
FOLLIWIMNG ARGLMENT TYPES3 20 MOT MATCH:
ARCUMENT NO. 05, CALLIRS TrPE: [NTESER SUBPROGRLMS TV AS: REiL+4
e MRIS QN 3TAGE 1 I3 HIGH
s MOST OM STAGE 3 IS WIsW
e Ma33 ON 3THGE 4 IS HIGH
see MA33 ON STHIE S I3 WIi3H
ss4 MAZS ON STAGE § I3 MIGH
s+e BN CRATE, 41794 QSFORE TEIT CATE. 41333
sew IEMPLING DURRTICN  2.0003000 1S SmORT
www STALCK TEPESPATURS  5%3.30000 15 HIGH
tee [MPACTIR TR4P., TIMP, SHCULD 82 ¢ %22
REZDUCE CATA FOR RLM 3
IAMPLING AT  1C0.3 % QF [2CKINESTIC RaTE -~
»i# LINEAR INTERPOLATICN USED 2STWESM . 2949%230 51579221
4ae MA33 ON 3TAGE S I3 HIGH
ser MASS OM STAGE 4 [3 HIGH
s=e AN OATE, 41734 9EFIRE TI3T DATE, 41334
wee TAMPLING OURATIAM  2,0000000 15 5HOPT
see STACK TEMPSPATURE  S17.09000 IS5 HIGH
ree IMPACTIR TEMP., TIMP, SHOULD BE < 300
REDUCE DATA FOR RUM 4
SAMELING AT 111.4 ¥ OF [SOKIMNETIC RATS
see LINEAR éxrrrsapomncw USED BETLE=M  .4330:473 35227930
TEST 3ITES c?A CE
TEST DATE 41224 31324
RN NUMSER 3 4
AN CATE 1734 41724
START TIME L 4% L7

TOVAL MaASS 9,2023+03 7.45072+93

§70. DiAM. CUM, 4 Mas33 ¢ 090

3 63 2.37 3.1%
S t.349 5.43 6,33
é 1.23 7.24 ?.344
? 2.%0 13.79 1?7.71
a é.04 2n.32 34.498
? 10.39 50.3%9 43.32
19 15.09 $7.32 “3.%5




NP I I AP N AR S AP PN W S e S N O S AV e e

VAV VAP A S e

e

l 11 20.00 86.47 72.79
DATA COMPRRISON FOR 2 OUTLET RUNS BY ENT
§TD. DIAM. NO. OM/OLOGD CUMULATIVE CUM. % MASS ¢ 090
CHICRONS)Y  RUNS (MG/DNMCMY  MASS ¢ DSQ AUG. 3TD. DEU.  MiIM. M
. 4 .53 2 P.42E+Q2 2.52E+02 2.72 .23 2.37 3.1
5 1.00 2  2.1TE+d3 S.7SE+02 $.11 .51 5.53 Ts.3%
6 1.2% 2 2.29E+03 7.34E+02 3.34 1.5% .24 2,34
l 7 2.50 2 3.47E+03 1.535+03 17.33 3.30 13,78 1%.7
8 .00 2 4,728+03 3.14E+032 32.29 3.7t 30.%52 35,37
$ 10.00 2 4.21%+03 4.402+03 ds.39 3,58 43,38 3,37
10 1%5.00 2 1.045+04 S.852+03 $2.39 ?.66 -t s2.22
: 11 20.00 2 1.548+04 7.33E+03 .83 ?.38 TR.7% 92,47
l DO YOU WANT TO PLOT CUM % MASS? EMTSR ¥ 3R N
Y
CCMPARIZON OF CUM. X MAS3 FROM 2 RUMS AT STD. DIsM,
' 15 INPUT POINTS, 0 WERE OUTSISE LIMITS
) \ -~ r.Y - ~ .
, \
\
N\
" \
\
\
N
' N
80.00 >
\
\
\
| \
\
N\
N\
' N
\
$0.00 »
\
I \
\
\
\ 1
: \
l N
A
N 1
40.00 >
\
N H
L N
‘ \
\ !
' N
‘ N\
. \
' 20.00 >
. N 1
N )
L \ t |
N\
l \
A 1 N
) N 1t
| “ ‘
N\ 2
.00 >
N ‘\ . [ Y - ~ ~
=1,900 -,500 200 .200 .500 1.000
I . -Jul""ul-ﬁ_ g=)
: 0.1 0.1% 0.3 0.52% 1.9 2.5 s 19,
DImHE™ER (M2
l SARSY POINTS Ma¢ S CCMSINID



-

435
PARTICLE SIZING FIELD DATA & RESULTS TABULATION
RUN S6A

eeant:

SAMPLING LOCATION: Calciner #4, I.D. Fan Inlet, East Side DATE: -

START-FINISH TIME: 1414-14156 VOLUME METERED. ACF: 0.506
SR) SAMPLING RATE. ACFM 0.3528 NOZZLE DIA.s INCHES: Q.138
ST) SAMPLING TIME, MINUTES: 2.00 Y) METER CAL. FACTOR: 1.004
P8) BARQ. PRESS..IN.HG.: 29.460 ™) METER TEMP., DEG F3 106

PSI) STATIC PRESS.s IN. H20: =5.40 DH) DELTA H AVG., IN. H2O0: 0.18

T3) STACK GAS TEMP.. DEG F: S62 DEN) PARTICLE DEN3ITY, GM/CC: 1.00

PMV) MOISTURE % BY VOLUME: 11.8 VCF) VI3SCOSITY CORR. FACTOR: 1.266
DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT, DRY LB/LB-MOLE: 29.43
ISOKINETICS, % 110.3 CONCENT., GR/D3CF: 3.51482
= PARTICLE DIAMETER - CATCH PERCENT suM. %4
STAGE (microns) WEIGHT OF TOTAL LESS THAN
NOQ., FROM GRAPH AERCDYNAMIC (mems) (%) GIVEMN DIA
ProSep 11.71 14.32 40,10 _ S6.3 42.7
0 13.29 16.393 ?.65 9.0 34.7
1 2.31 109.352 : 2.64 2.3 32.2
2 S.57 7.05 2.78 2.6 29.6
3 3.35 4.37 3.15 2.9 26.7
4 2.43 3.08 2.36 8.3 138.4
S 1.23 1.58 8.97 3.4 10.9
6- Q.76 Q.76 6.19 S.2 4,2
7 ' Q.32 Q.46 2.82 2.6 1.6
FILTER < 0.52 < 0.66 1.467 1.4
TOTAL CATCH 106.33
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN SéB

reant: A

" SAMPLING LOCATION: Calciner #4. I.D. Fan Inlet, East Side oate: SEIP
l START-FINISH TIME:  1424-1426 VOLUME METERED, ACF: 0.6%0
SR) SAMPLING RATE. ACFM 0.718 NOZZLE DIA., INCHES: 0.252
l' 3T) SAMPLING TIME. MINUTES: 2.00 Y) METER CAL. FACTOR: 1.004
PB) BARO. PRESS.,IN.HG.: . 29.60 TM) METER TEMP.. DEG F: 107
I PSI) STATIC PRESS.. IN. H20: =5.60 DH) DELTA H AVG., IN. H20: 0,31
TS) STACK GAS TEMP.. DEG F: 562 - DEN) PARTICLE DENSITY. GM/CC: 1.00
' PMV) MOISTURE % BY VOLUME: 11.€ VCF) VISCOSITY CORR. FACTOR: 1.266
l DCF) DENSITY CORR., FACTOR: 1.000 MD) MOL WT, DRY LB/LB-MOLE: 29,43
\ ISOKINETICS, % 111.1 CONCENT.,» GR/DSCF: 4.23743
. - PARTICLE DIAMETER - ZATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN
I _EEL_ FROM GRAPH AERODYNAMIC ¢ Tffii % GIVEN DIA
l PreSep .98 T12.63 112.50 63.46 36.5
) 11.35 14,3 14,49 2.2 28.3
' 1 7.13 9.02 5.78 3.3 25.0
- 2 4.76 6.02 7.96 4.5 20.5
l 2 3.29 4,17 4,30 2.4 12.1
- 4 2.08 2,632 8.59 4.9 13,2
! 5 1.06 1.324 11.59 b6 6.6
' 6 0.65 0,82 .23 4.1 | 2.5
. 7 0.44 0.56 2.42 1.4 Y1t
I FILTER < 0.44 < 0.6 2.01 1.1
i TOTAL CATCH 176.83
|




N Ser
47 EuséA

cE
ZTIR TEST DATE, IDATE, (MMODYY)
2331334

=20 You HIEF‘ T3 REJMIW ALL RUMS IM & TEST? ENTER ¥ OR N?
N

09 U U!':H TO COMPARE SEUERAL RUMS? EMTER ¥ QR N
13 4

TENTER D[.-W’T=? DEFINITION (1=PHYSICAL, Z=aER00YMAMIC, S=AERODMNAMIT IMSACTICMD

2
THE TELD &ERQ0Yre=MIT DIAM. WILL BE USED
02 75U WANT STATISTICS FOR 1atM OLQGD, 2=CUM. MAa33, QR Z=mClit, L Ma3s?
3
THE STD.OEM,, ¢ MM, AND MAXIMUM OF THE CUM. X Mas3 WILL 3SE PRINTEZD
E}MTER TRE NQ. G? STD. OEV. TO BE USED TO IDEMTIFY POTENTIAL QUTLIERS.
>3
24T '-.:?, IMOICES OF PUNS TO 35 COMPARED FEPARATED IY SLANKS IR
TSR IN TQ CCMPARE ALL INLET RUNS IN THE TEST QR

:."l"-'-'ﬂ QuUT TQ COMPARE ALL CUTLET RLNS IN THE TEST

>5 e

«FM ZRA0R SU3SACGRAM BSORT ARGLMENT LIST DREIN'T MATCOH J-Llz?
2£30RFT REFIREMNCED AT LM, 143 OF COMPaR
FILLIIMG ARGUMEMT TYPES DO NMOT MATCH:

ARGUMINT NQ. 01, CALLERS TYFS: INTESER SUBFROGRAMS TrPS: RERLed
s SAMPLING QURATTOM 2.00000049 I3 SHCRT
s STRCK TEHPS2ATURE 542.30000 13 HIicH

sws [MPACTOR TEMP,, TIMP, SHOLLD S£ ¢ 300
ARDLCE DaTa FIR ANM 3
TAPLING AT 110.5 % QF [SOQKIMETIC RATE

*ae LIMNESR INTZRPOLATION USED SETWEEN « 32585804 gt
sae LIMERR INTERPCOLATION USED BETWESN 7.3154231 1+4,329200
++e MASS CN FTAGE i IS HIGH

e44 MASS CN 3TROE & IS HIGH

] 'SMPLIHG QURPATICN 2.0000000 I3 SHART

see FTACK TEMPIRATLURE S$42.00000 IS WIGH

e lMPACTGP TEMP., TIMP, SHOULD 8 < %40
RETUCE DATA FOR RUN
AMELING AT L1113 4 OF ISOKIMETXC RATE

s++ LIMEAR [NTIRPOLATION U3SZD SETWEIM . 31034330 833557487
e LIMESR ’NT"‘?POLATI aM USED SETWEEM 1,243246384 6.,421343%
TEST SITE _9 éC%.
TEET CATE 41'334 41324
BN NIMBER s )
MM SATE 41334 41324
TaAT TIME 1513 1434

TOTAL MASS 9.0142+03 9.79SE+03
5TO. OlAaM, CUM. % MASS ¢ 0%0

+ .43 2.33 2.43

-] 1.99 7.33 $.37

4 1.23 ?.%3 7.79

7 2.50 17.21 13.73

2 5.129 27.47 - 20.03

? 10.29Q 25.97 27.32

19 15.00 44,03 45.5%52

11 20.90 37 .53 73.35%

TyaTa TOMPARIZEN FOR 2 QUTLET RUME BY ENMT

3TH. 01aM. MO, CM/OLOGD OQUMULATIVE CuM. ¥ Mass < 030
(HIIE0MS)  RUMS (MGOMCMY MASS ¢ DT0 ARG . STL. OEJ. MM, P,




. G R  -E -an

e

18

2.33g+02 2.9 39

+ 1\33 2 7.725*02 2.4% 2.:d
3 1.08 2 1.93E+03 S.353E+02 &.43 .52 %.87 T3
é 1.23 2 2.00E+03 7.351E+902 2.44 1.24 R ?.53
7 2.%0 2 2.138+03 1.3:5E+03 15.50 2.43 13.7 172
8 5.70 2 1.228+03 2.03E+03 23.7% 3.27 29.03 27.4%
$ 10.00 2 T.33E+03 2.77E+03 31.5% 5.8% 27.52 .57
1¢ 1%5.00 2 1.198+04  3,.98E-02 44,78 1.0% “a.03 <%.%2
{1 3%.00 2 2.17E+08  4,30E+03 70.40 .17 &7 . 8% T2.%8
SO YOU WaNT TO FLOT O X MASS? EMNTER Y OR N
Y
COMPARISCN TF CuLM, X MAS3 FROM 2 RUNS AT STD. DiamMm.
13 INPUT POINTS, 0 WERE QUTSILE LIMITS
'\ ] r - ry ~ - \
N\ N
N S
AY N
\ AN
N Y
N AN
\ AN
N\ N
\ \\
80.00 » ¢
N AY
AY N
N ~
\ 1 N
N N
N AN
“ L ~
. A"
AN N
&0,39 > <
N =N
N N
N ~
\ AN
N N\
N AN
~ N
N\ ] AY
AY N
40,00 > “
hY .
\ N
N 1 N
N\ A
N N\
N\ N
N\ 1 1 N
AN \
N ~
20.30 > 1 4
N N
\ 1 *
N\ ~
N 1 ~
*\ N
N ] . hY
N\ 1 1 A
., 1 N
AN 2 N
00 > . <
\ -~ ) - rY [ QP ---___‘\‘
-1.000 -.400 -,200 . 200 .400 1.030 1.400
LIGLIO(DIAMETER)
.1 0.1% 0.2 2.525 1.0 2.9 o.0 19, 22
DIsMETER (MICRGM3)
MI<FDT CQIMTS Mar 2E COMRINED
DO LU WISH TO RESSAT THE COME=2IZCM S.CLUDING ICME RpNS® TR Y IF




49 TN® &7A, 584,588, S9A

4
24TER TEST CATSE, IDATE, (MMDOYY)
341334

A
€0 YOU WI3H TO REVIZH ALL RUNS IN A TEST? EMTER Y OR N?
SN

20 YOU WISH TQ COMPARE SS/ESaL F!‘..-.“a"? ENTSR Y QR N

TUTZR DIAMETER DEFINITION (1eFHYSICAL, 2waZR0DYNAMIC, ImOER00YMAMIC IMPACTIOND
y2
THE TGLD AERODTMAMIC CIAM. WILL SZ USED
20 YOU WANT STATISTICS FOR =2 0LIGD., 2=CiM. MASS, OR 3molM. % Mass?
>3
THE STD.OSV., MINIMUM, AND MAXIMUM OF THE CLM. % MASS WILL 3€ PRINTID
ENTZR THE NG. OF 5TD. DEV. TO 3€ USED TO [DSMTISY POTENTIAL QUTLISRS.
>3
SNTER INOICES CF RUNS TO 3E CCMPARED SZPRATED 3Y BLANKS CR

ENTER IN TD COMPARE ALL INLET AUMS IN THE TE3T AR

ENTER OUT TG COMPARE ALL OUTLET RUNS IN THE TEST
57 8 9 10 .

*FTN ERROR SUBFROGRAM 2S0RT ARGLMET LIST QQSI‘T MaTCH CAuLLER
S3CRT REFSRIMCID AT LN, 143 QF COMPaR
FILLCWING ARSLMINT TYPES 00 NQT MATOM:

ARGLMENT NC. 0!, CALLERS TYPE: INTE3ER SUSPROGRAMS TYRPE: RTAL<S
saw MR35 M SVAGE 2 IS HIGH
e MASS ON STRGE ? I3 HIGH
»oe M CATE, 41734 3EFIRE TEST OATE, 41324
aie SOMPLUING DUSATICN 1.3003¢00 IS SHIRT
wewe FTALK TIMOPERATURE 3&0.,0C%a0 I3 HIGH '

PEDUCE DATA FCR ALM
EAMPLIMG AT  109.3 % OF [30KIMETIC PATE

*od IMPACTOR TaMP,, TIMP, SHOULD BE < 500
7

ew IMESR INTIPSQLATION USED SETUESN S 20710 L PRATTILS
s LINERAR [NTERPOLATICMN USSD SSTWEEN JPBRAT7PAE 1.3034373
4% JET YSLACITY > %5000 CM/3EC
STANZE 2
VaLUE ?7%77.32
e MAS3 CM STAGE { I3 HIGH
b MAS3 ON 3TAGE 2 IS HIGH
e MASS 0N STAGS 3 IS HIGH
»4a MAS3 OMN STAGE 4 [S HWIGH
»+» RLM CATE, 31734 SEFIRS TEST DATE. 413534
*a4 SAMPLIMNG DURATIOM 2.00030¢0 I3 SHQRT
e STACK TEMPSRATURE %83.00000 IS HIGH

ane [MEACTGR TEMP., TIMP, SHOULD BE ¢ 300
PEDUCE CATA FOR RUM 3
SAMPLING AT  109.4 % OF [SOKIMETIC RATE

nee LINEAR INTERPOLATION J3ZD SETWESN 7?3095 1.3012038 .
s#e JET VELOCITY > 5000 Cw/38C
ITAGE - 8
VALUE 7392.71
a2 MASS CN STAGE 4 I3 HIGH
e MASS QM STAGE ? 15 HIGH
»se RUM DATE, 41734 2EFQRS TE3IT DATE, 41324
o+ SAMPLING QURATION  2.0000Q000 IS SHORT
»e% ITACK TEMPEPATURS 339.20000 {5 MIGH

aan [MPACTOR TZMP., TIMP, SHOULD 8E < %00
REDUICE DATA FCR RLM ?
SAMPLING AT 112.7 % OF [SOKIMETIC SaTE

»ae LIMERR [MTIFPALATION USED 227uEsM 1.3340004% 2.4103%27

- sl

=

-

——

L.

[ SR,

|




o BN BN I R

e SAMPLING QURATION
*#w STACK TEMPERATURE
*%e [MPACTCR TEMP., TIMP

REDUCE DATA FOR RUM
103.5 % OF ISCXIMNETIC PATE

SMPLING AT

#ws LIMEAR IMTERPOLATIOM UZESD SETIWEEM

TEST $ITE
TEIT DRATE
RUM NUMEER
RLN DATE

START TImE
TOTAL MASS

STA

A

4
1

1384
7

1734

359

<S8A
41333
9
41750
1833

Zee

41384
?
41732

L1357

IS SHORT
IS HIGH
b

S.10320
S9A
CE

413234
10

41334

1454

$.1P15+03 S.1142-93 7.357E+03 5,2728+03

STP. DiaM. CUM, % Ma3SS < D%
3 83 32.12 6.014 15.42
S 1.00 32.39 3.73 13.0¢
& 1.2 34.17 10.27 19.5%54
7 2.%50 49.5% 21.22 2%.39°
3 $.80 %$?7.10 39.32 446,02
? 10.00 71.59 *3.233 S2.377
10 135,028 RB3.99 75,70 63,45
1l 20.0¢ £3.38 90.49 81.23
Dava COMPARTSCN FOR 4 OUTLET RLNS 87
3TO. DIAM, MNO. DM/DLIGD CUMULATIVE
CHICRCMNSY RUNS (MG/TMCM) MaS3 ¢ DS)
4 82 4 £.9°S+Q02 P.70E+02
-1 1.00 4 1.072+03 1.12E+9Q3
& 1.2 q 1.158-92 1,232-22
7 2.5 <+ 3.27E-03 1.7%E-03
3 &.02 4 2.4655+03 2.312+03
¥ 10.00 4 3.42E+03  3.422-22
10 15.90 4 T.74E-02 4,228-02
11 2¢.090 L3 7.528~03 S.12E-93
20 YCOU WaMT TO PLOT CLM ¥ Ma3s»

8.44
12.54
15.10
23.43
40.48
% .79
$8.385
77.30

ENT

23

7.P243338

CLM. % Mass ¢ DBD

AG, 3TD. DEV.

135.30
13.34
20.33
28.70
44,39
37.11
70.7S
85. 30

SNTER Y 02 N

11.738
10.45
10.17
1.2

8.7+

10.86

11.82
7.54

MiM.
4.01
38.%3

10.2°

21.32

37.32

a%,9?

$2.3%

TT.30

Fa‘ -

3212
22.3°
=17
45.5%
L
TLLEa
$3.7F
F3.2

w




bi g

00 YOU WANT TG PLOT CUM % MASS? ENTER Y ORN™~— ~

COMPARISON OF CLM. %4 MASS FRCM 4 RINS AT STOD. OlaM.

32 INPUT PGINTS, 0 WERE

QUTSIDE LIMITS

—

N\ N
“\ N
A Y N
N \
A Y 1 “
\ H N
N N\
A S hY
A Y N
\ t hY
20.93 > ] 4
\ N
\ t 1 N\
N\ A
N N\
N t AN
AY A
N\ \
N A
N 1 ~
43.30 > [4
\ 3 1§ 1 ~
A A
\ AN
\ l \\
AN .
N\ ~
h Y A ~
Y t t hY
A -
"').0!3 > M M
A 1
by .
hY . .
\ 1 1 N
. S
A ~
~ hY
AN { AN
AN L AN
20.09 > 1 )
hY 1t 1t ~
N L N
N 1 b
hS 3 AN
AS 1 A
A 13 3 hY
hS 1 AY
N\ N
AN hY
.20 » (¢
\ s~ -~ ~ -~ - ~ N
-1.999 -.453Q -.2%9 .200 -590 t.2490 1.<23
. . LOGLIOCDIAMETERY
.1 0.13 g.3 3.52% 1.0 2.5 4.3 19. 2.

MEARSY POINTS MAY BE COMAIMED

S0 YCU WISH TQ REPSAT THE COMPARISCM EXCLUDIMG SCME RUNS? SMTIR Y QR N

>

DIAMETER (MICRCNS)

el o el



32

PARTICLE SIZING FIELD DATA % RESULTS TABULATION
RUN 57A

l PLANT: w
l SAMPLING LOCATION: Calciner #4, I.D. Fan Inlet, West Side DATE: -

START-FINISH TIME: 1350-1352 VOLUME METERED. ACF: 0.

(N

~

Y

SR) SAMPLING RATE. ACFM 1.060 NOZZLE DIA.. INCHES: Q.

Ky
)

=
-

ST) SAMPLING TIME. MINUTES: 1.50 Y) METER CAL. FACTOR: 1.004
PR) BARO. PRESS..,IN.HG.:! 292.50 TM) METER TEMP.., DEG F: 100
PS81) STATIC PRESS.. IN. H20: -=-5.80 DH) DELTA H AVG., IN. H20: Q.47
TS) STACK GAS TEMP.. DEG Ft 560 DEN) PARTICLE DENSITY. GM/CCI 1.0Q
PMV) MOISTURE % BY VOLUME: 13.2 VCF) VISCOSITY CORR. FACTQR: 1,265
DCF) DENSITY CORR. FACTOR: 1.000 MD) ™MOL WT. DRY LB/LB-MOQLE: 2¢¥.42

ISOKINETICS. % 109,23 CONCENT.. GR/DSCF: 2.7132

~ PARTICLE DIAMETER - CATCH PERCENT cum. %

STAGE (microns) WEIGHT OF TOTAL LESS THAN

I NO. FROM GRAPH AERODYNAMIC (mams) (%) GIVEN DIA

PreSep 2.14 10.30 33.20 27.7 72.1

Prelme 7.09 2.%7 7.61 _ &,

(3]

&8.9

1 4.465 S.38 10,463

0
~

= o
-t sk

+J
w
<
o

2.30 5.72

N b

N N

1.93 2.44 9.43

1.45 PP

%
]
L
L
v 3

0.76 0.%6 4.94

> A4 » w
Fy
-
u

a
9.47 0.59 ‘ 0.40 0.3 2.2
7 0,27 0.324 N 7.61 6.2 25,0

FILTER 7 L 0.34 31.70 26.0

™
O
[

. | TOTAL CATCH 121.91




RUN ST7A

[r)
m

#‘T OATE, [DATE (MMROYY>, CR RETURN TO USE CURRENMT vaLuE
= THE RUM NUMBER, IRUN

e
~

sas MASS ON STAGE - 2 [S HIcH

e MASS ON STAGE ? I3 HIGH \

#2% RUM DATE, 41754 SEFQRE TE3T LATE, 413384 ' 2y
e SAMPLING ODUPATION  1.5000000 I3 SHART .
»ea STACK TEMPEPATURE  350.00000 15 HIGH '

v [MPACTOR TEMP., TIMP, SHOULD BE ¢ 500 !
00 YOU WISH TO LIST THE DATA FOR RUN? ENTER Y GR N -

N
0Q YQU WISH TO MODIFY ANY RUN CONDITICNS? EMTER Y OR N
N
WANT TOQ RETRIEVE ANOTHER RUN? EMTER Y OR N
N
D3 vOU WISH TO TO REDUCE THE DATA? EMTER Y R N
Y .
PARTICULATE DATA REDUCTICN AND SMTRY SYSTaM Qs/17/34 14:22:2

DATA FOR TE3T BY COMTRALTOR 2MNT , AT SITE CE , oM DATE 41882, RLN MI. 7
FTAMPLING AT 107.5 X OF ISQKINETIC RATE

WaT T SEE RESULTS USING CLASSICAL (3TOKES) OSF, oF DIAM.? ENTER Y I M
>N

ene LIMERR [MNTSRPCLATICM U3ZD SETWESMN 541320918 .9{52?7?43 ;
e LINSRA IMTERPOLATICN USED SETWESM JPRA2TTPES 1.3034373
»ae JET VELCCITY » 3000 CM/38C

STAGE - a

UALUE 7%77.32
WANT TO SEX REIVULTS USIMG THE THOLD CEF. OF AERO. DIAM.? SMTER Y QR M
Y .

Run 374, [.D. Fan Inlat, West Side

TOTAL MASS  1.1832+300 2.7953«300 2.7977+003 4.1711+003 tMaxa  29.0 ,
GRAACF GR/ONCF MG/ &M MG/ OMEM MIIPONS
STAGE MASS MAZ3 CUM. MASS 030 GED. MEAM CM/OLIGD  LM/DLICD
(MG (MG/UMCM) (MG, SNGD (MUZROMS) (MICROMS) (MG ONCM) «M0/0MOMD)
CYCLOMNE 33.30 1714.4% 4474.36 19.30 17.33 3.70+303 1.30+007 i
i 7.3l 384.44 40239.10 11.03 13.46 =1.31+004 -2,05+3119
2 13.45 340.93 3547,23 3.348 7.33 1.32+903 7.25+007 .
3 3.73 292,33 32%3.72 3.25 4.,4% 1.52+002 2.28+3214 .
4 ?.43 472.39 2772.32 2.44 3.37 3.47+003 2.43+011 i
S ?.7? %07.33 2267 .50 1.31 2.13 3.09+0032 5.47+011 -
& 4.94 220.97 2016.82 .72 1,33 9.47+002 7.,54+911
7 .0 29.31 1995.31 -1 77 1.10+302 3,.13+31: )
3 7.61 384.44 1607.3% .34 .47 1.41+0032 2.53+912
FILTER .70 1307.35 .24 F.33+002 7.25+314 1

#»+ CUT PAINTS FOR STAGES 6 1 ARE SIMILAR OR [MVERTED

MEASURED DaTA FOR STAGE, 1t WITH 0S0= 11,03 OMITTED FRCM INTISPCLATION
#»e CUT POINTS FOR STASES 3 4 ARE SIMILAR OR IMVERTEI

MEASURED CATA FOR STAGE, 4 WITH DS0=  2.s4 QMITTED FRUM INTERSILATICN

»ee LINEAR INTERPOIATION USED BETWEEN 44130914 PR2ATTV43 *
#en LINZAR [MTEFPOLATICN USED 3BETWESM 98277748 1.8094393
INTERPOLATED TO 370. INTE®J/ALS: (VALUES AT DlaM, MAPKED WITH < ARE E(TSA30LATED)
1983.33 53 3.39+902

2023.77 1.00 $.03+Q82 J




v
T e
[

54 211%,357

1.25 P.47+002
2219,75 2.50 3.4Q0+0032
3658.70 4.00 3.29+023
45329.03 10.00 3.59+003
S199.29 15.00% 4.90+003
5781.30 20.00~ 2.04+002
l¢=N1' TO PLOT CUM. ¥ MASS? ENTER Y OR N
»
37 INPUT POIMTS, 0 WERE QUTSLIOE LIMITS
N :
N
\
N :
\
N\
N
N\
N 1
80.90 »
N
N
N\
R 2
N 1
N\
N
\
\ +
40,00 >
. N\ 1
N\ 2
\
\
N
N
N
N 1
N
40.00 >
\
N 2
\ 1 .
N 12 3
AN
N
N 2
N
N
20.00 >
\
\
N
\
AN
N
N
AN
hY
.00 51 1 1
“\ -~ - -~ A ~ A~
-1.000 -.4600 -.200 .200 . 600 1.000 1,239
LOGLOKDIAMETER)
- L] -~ - - - - - . o~ - e
0.1 0.1% 0.3 0.52% 1.0 2.5 s.0| 10. 33,

{ IMTSRPOLATED POINMTS 2 MESJURED POINTS
e JET VELOCITY > S000 oM, 322 e

STHGE 8
VaLUE 7377.82

DIAMETER (MICRONS)

3 NESRSY POINTS

WANMT TO SEE RESULTS WSIMG MERCERS DEF. OF AERQ. DIaM.? 24TER « 5 N

4

NS S PSRN S PR S NSNS S SN S
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN S8A

e S

SAMPLING LOCATION: Calciner #4, I.D. Fan Inlet. West Side DATE: SN

L START-FINISH TIME:  1833-183% VOLUME METERED, ACF: 0.978
SR) SAMPLING RATE, ACFM 1.062 NOZZILE DIA.. INCHES: 0.251
ST) SAMPLING TIME, MINUTES: 2.00 Y} HETER CAL. FACTOR: 1.004
PB) BARD. PRESS.» IN.HG.: 29.50 TM) METER TEMP., DEG F: 93

P3I) STATIC PRESS., IN. H20: -5.80 DH) DELTA H AVG., IN. H20: 0.70

TS) STACK GAS TEMP., DEG F: 933 DEN) PARTICLE DENSIVY, GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 13.9 VCF) VISCOSITY CORR., FACTOR: 1.262
DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT. DRY LB/LB-MOLE: 27.43
[SOKINETICS, % 109.2 CONCENT., GR/DSCF: 2.243%
= PARTICLE DIAMETER ~- CATCH PERCENT CuM. %
3TAGE (microns) WEIGHT OF TOQTAL LESS THAN
NQ. FROM GRAPH AERODYNAMIC {(mams) (%) SIVEN DIA
PraSer ' 8.13 10.26 54.230 40.7 3%.3
Prelme | 7.08 2.93 14.03 10.3 43.8
1 4.44 J5.36 ) 13.72 11.3 37.0
2 3.00 3.7? 10.47 7.8 29.2
3 1.73 2.44 15.03 11.2 13.0
4 1.15 1.45 7.3% 5.5 12.5
s 0.75 0.%96 5.03 3.7 8.3
6 0.47 T 0.359 3.%9 2.7 b1
7 0.27 0.34 3.28 2.4 3.7
FILTER < 0.27 < 0.34 4.97 3.7
TOTAL CATCH 124.54
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN 33B

SAMPLING LOCATION: Calciner #4, I.D. Fan Inlets West Side DATE:

START-FINISH TIME: 1857~-1859 - VOLUME METERED. ACF: 0.572

SR) SAMPLING RATE. ACFM 0.4615 NOZZLE DIA.» INCHES: 0.243
ST) SAMPLING TIME. MINUTES: 2.00 Y) METER CAL. FACTDR: 1.004
PB) DBARO. PRESS..IN.HG,: 29,350 ™) METER TEMF.. DEG F: 0

PS1) STATIC PRESS.., IN. H20: -5.80 DH) DELTA H AVG.. IN, H20: 0,22

TS) STACK GAS TEMP.. DEG F:  S3% DEN) PARTICLE DENSITY. GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 12.9 VCF) VISCOSITY CORR. FACTOR: 1.256
DCF) DENSITY CORR. FACTOR! 1.000 MD) MOL WT. DRY LB/LB-MOLE: 27,48
ISOKINETICS. % 110.5 CONCENT., GR/DSCF:  3.2639
- PARTICLE DIAMETER - CATCH PERCENT cUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN
NQ. FROM GRAPH AERODYNAMIC (mams ) (%)  RIVEN DIA
PreSes 10.32 . 13.59 45. 60 39.7 60,2
Prelme 5.42 11.82 s.20 a.s 5.7
1 6,13 7.76 7.81 6.3 45,7
2 3,94 4,95 7.29 6.3 42.5
3 2.54 3.19 14.92 13.0 2%.64
4 1.51 1.90 | .93 5.9 23,
s 1.00 1.26 4.36 3.8 13,9
i s 0.62 0.78 3.21 2.8 17.1
‘ 7 0.36 0.45 2,92 2.5 13.4
FILTER < 0.36 < 0.45 16,54 14.6
TOTAL CATCH 114,98

H




BUNS 22A, =88

cE
ENTER TEST DATE, I[DATE, (MMOOYYY
>J=1384

00 QU WiSH TO REMSW ALL RUNS IN & TE3T? 24TZR v 0’ N?
N

00 vyQU WISH TO CGP{PQRE SEVERAL. RIMS? EMTER Y OR N
»w
SNTER DIAMETER DEFINITION (laPMY3IcAl, 2wmafmadYMaMIC, FEAERMIMNGMIC (HBIITIONN
>2
E TGLD =SRO0OTMAMIC DIAM, WiLL 92 ys=d
00 YQU WalNT STATISTICS FOR 1=CM/DLOGD. 2wilM, MAS3, OR 2=ilM, ¥ MassS?
?3
THE STD.OBV., MIMIMUM, AMO MAXIMM OF THE CUM. % MR33 WILL 3E PRINT
ENTER TH= MNQ. OF 3TD. 08V, TQ 8E US:D Ta lD"NT;FY POTENT Iak UUTLIE.Q
>3
ENTER INQICES OF RIS TO SE 2CMPARED SE2adaTsSD ay SLAMKE SR
ENTER IN TJ COMPARE aLl [MLET ALNS IN THE TS3T ae
. ENTER QUT T CCMPARE Al QUTLET ALMNS [M THS 75T
>3 ?

# T SARCR SUSPROIGPAM 3SCET ARGUMEMT LIST ONEEN‘T MATCH Cau 23
S30RT REFIPDMCIZD AT LM, 143 0OF COMPuR

FOLLAWING ARGLMENT TYPES 09 NMOT Ma "'-i'

ARGUMEMT NOQ. Qt, CALLERE TYFS: IMVES SUSPRCGRAMS TVPE:; REAL w4

e MAS3 OM 3VAGE
e MA3Z ON STAGS
sas Ma3S OM STAGE HIGH
s Ma33 ON $TRGE oA
=2 AN DATE, 41754 BEFI2E TEIT OWTE, 41334

l #ee SAMPUIMNG DURSTICM 2.0000:}30 [2 3=9AT

HISH

3
I3 HIGH
4
s

W
(LY YT ]

see STACK TIMPSRATURE £2.59999 IS 4IGH
*we [IMPACTOR TaMP,, TIMP. SHOULD 28 ¢ %99
REDUCE DaTA FOR RUM 3
SEMPLING AT  10%.4 X% OF [SONIMETIC PaTS
e LIMEAR lNT'ﬂF"‘LAT.C'N 'JSED 3ETWESN PTP207TL 1.30132023
*ew JET VELICITY > S000 O1/SER
STaGE
VaLUgZ 7392.71

o M35 OM STAGE 3 I3 HIGH
s+ MASS ON STAGE ? 13 HIGH
e AN CaTE, 41734 3ESLRE TEST QeTE, 1334
ree SAMPLIMG DUPATICON 2.0003¢87 I3 SHCRT
»ee 3TAClK TEMPERATURE 327.9¢9430 I3 HI[GH
*os [MPRCTOR TEMP,, TIMP, SHOULD BE < Sd0
REDUCE DaTA FAR RUM
SAMPLING AT 110.7 % OF XaOKtNEFIc PaTE
=4+ LIMEAR éN‘I"-.-‘.RPOLATIm USED SETWESN 1.3240008 2.49103%529
TEST SITE CE CE 8
TEST CATE 31334 41324
RUN NU™EER a ?
RUM DATE 41723 417394
START TIME 1333 1357
TOTAL MA33 S.1148+93 7,3472-03

STD. DIAM. CUM. ¥ MASS ¢ 0%9)
.43 4.01 15.44
1.0¢ 8.72 13.431
1.2% 10.29 1?7.%54
2.%0 21.32 2%.0?
$.19 37.32 44.32

NS




N N R Em EE SN ER Em Mmoo

? 10.Q0 £8.33 S2.39
10 135.04 745.70 63.4%
11 20.00 90.40 81.33
OATA COMPARISON FOR 2 OUTLET RUNS BY ENT :
$TD. DlaM. NGO, OM/DLOGD CUMULATIVE CuM. % =435 ¢ DZ0
(MICRCNS) RUNS (MG/ONCMY MASS ¢ D50 G, 5TD. 0. MIM., s,
4 .43 2 8.388+02 7,.228+02 13,722 &.58 6.01 1Z.2a
3 1.00 2 ?.33E+02 8.72E+02 13.47 §.42 2.73 15,2
& 1.2% 2 PL2iE+¥02 9.33E+02 ie.?2 - i6.3% L. 5w
4 2.5 2 2.38E+03 1.a7Ee02 23.20 2.é8 21.32 22,39
3 6.00 2 3.298+Q03 2.71E-03 <2.92 4,28 37.32 da,52
? 19,00 2 3.77E+03 3,43E+Q3 53.44 4,05 $2.57 23,33
10 15.00 2 4,30E+03 4.308+03 70.07 ?.37 53.45 Ta.r
11 20.0¢ 2 8.33E+903 §,.312+03 35.34 6.41 91.33 76 .40
OO YOU WANT TO PLOT CUM % MASS? EMNTER Y OR N
»
COMPARISON QF CUM, % MASS FRCM 2 RUNS AT STD. DlaM,
14 INPUT POINTS, 0 WERE OUTSIDE LIMITS
\ ~ M ~ -~ -
AN
N
N\
hY
N :
N\
hY
N
’ AN
20.00 > H
N
N\
\
N
\
AN
\
AN
\
40.00 > *
hY 1
\
N
hY 1
N\
hY
N\
N
AN
49.00 >
AN
AN
N
N
AN
AN
AN
\ 1
N
20.00 » 1
N\ 1 1
N\
N\ 1
. N
{ AN 1 ——
N\ 1
AN 1
\ N\
: \
.00 >
-1.000 -,300 -.200 .200 . 200 t.000 1.3
LO310(OIaMETER)
Jg.1 0.1% 9.3 0.52% 1.2 2.7 5.7 10. 5.
DIMMETER (MIC20Ns-
MERESE POIMTS Mar 52 CCMSIMED :
DO rOU WISH T FEFEAT TRE UM 2TER o2 M

H

a8

'////.’A/////////A/////////A/.’//-/////r\////////-"/

R S

COMPARIION TOCLUDIME ZI%2




PARTICLE SIZING FIELD DATA % RESULTS TABULATION

RUN S94

} _
SAMPLING LOCATION: Calecimer #4, I.D. Fan Inlet, West Side DATE: ‘

]

_ START-FINISH TIME: 1454-14356 VOLUME METERED. ACF: 0.507
SR) ZAMPLINDG RATE. ACFM 0.522 NOZZILE DIA., INCHES: 0.252
3T) SAMPLING TIME, MINUTES: 2.00 Y) METER CAL. FACTOR: 1.004
PB) BARQ. PRESS.IN.HG.: 27.60 TM) METER TEMP., DEG F: 109

#3l) STATIC PRESS3.. IN. HIO: -5.40 DH) DELTA H AVE., IN. H20: O.id

T3) STACK GAS TEMP., DEG F: $34 DEN) PARTICLE DENSITY, GM/CC: 1.00
PMV) MQISTURE % BY VOLUME: 13.6 YCF) VISCOSITY CORR. FAGCTOR: 1.254
DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT,» DRY LB/LB-MOLE: 29,33
ISOKINETICS, % 103.4 CONCENT. , GR/DSCF: 2.2114
- PARTICLE DIAMETER -~ CATCH  PERCENT UM, %
3TAGE (microns) WEIGHT oF TOTAL LESS THAN
NQ. FROM 3RAPH AERODDYNAMIC (mams) (%) 3IVEN DIA
Preder 11.79 14.73 27.10 a1.6 53,4
Prelme 10.26 12,37 2,92 14.2 3a,2
L .73 3.44 1.47 2.1 2.1
2 4.28 5.37 .25 2.6 3?.5
3 2.7% 3.45 b.24 3.9 20.6
4 1.64 2,06 4,33 6.2 24.4
= 1.09 1.37 3.29 6.1 13.3
& 0. 42 0.25 a.23 5.1 12,2
7 0.3% 0.47 2,91 4,2 3,0
FILTER £ 0,39 < 0.49 S. 50 2.9
TOTAL CATCH 69,99




an ma

HE N IS N N SE I N EE e

3

ENTER TE5T OWTE. IDATE (MMODYY), OR RETURM TO USE CURREMT UALUE
3041834

SNTER THE AN NQ,, IRUN, OR RETURN TO USE CURRENT VALUE

10

san SAMPLING DURATION 2.0000000 [S SHORT
~ee STACK TEMPERATURE 53<4.00009 IS HIGH

#ee [MPACTOR TEMP., TIMP. SHOULD BE < 500
00 YOU WISH TO LIST THE DATA FOR RUN? SMTER Y OR N

N
DO YOU WIZH T MODIFY ANY RUN COMDITIONS? SRY ORN
"™
WANT TQ RETRIZVE SNOTHER RUM? ENTER Y OR N
N .
0O YOU WIZH TO TO REDUCE THE DATA? SNTER Y OR M
>y
PARTICULATE DATA REDUCTION AND ENTRY SYSTEM AS/17/34 fa:ll;
BaTA FOR TIZT Y CONTRACTOR ENT , AT SITE CE , OGN SATEZ <1323, Ao nz,

SAMPLING AT  103.5 % OF [SQKIMETIC RATE

_UM 594

WANT TO SES RESVLTS USIMG CLASSICAL (STOMES) DEF. OF DIlAM.? BENTER r 22 M

N
®ee LINZAR INTERPOLATIGN USED BETWESN  5.103202% T.I25TRIR
WANT TO $ES RI3ULTS USIMG THE TGLD DEF. OF AZRO. DIAM.? ENTER Y GR N
>Y
Pun 8%A, [.0. Tan Inl2t, West Siga
TOTAL MASS  1.0344+000 2.3041¢000 2,3475+003 5,2727+333 DMax= 20,0
GR/ACF GRITNCF  MG/ACM MG, DM M1 IRONS
STAGE MASS MASS  CUM. MASS oS0 GEQ. MESN DMODLITY  [M/DLIS0
(MG)  (MG/DNCM) (MG/DMCM)  (MICRONS) (MICRCMS) (M3, SN (NG, DNCMD
CYCLCNE 29.10  2192.2%  3030.a% 14.78 21.08  7.124083 1.43+099
1 ?.92 747.22 2333.12 15,34 15,22 =3,0Z~2303 -1.48+0190
2 1.47 110.74 222.32 7.93 11,13 3.75+002 $.19+002
3 1.85 139.37 2033.01 s.10 §.36  7.27+002 S.31.907
4 6.24 470,09 1s512,92 3.30 4,30 3.60+07% 3,29¢010
] 4,33 325.20 1284,72 2.83 3,18 2.02.232  1,22611
é 4,29 323.19 953,53 1.35 1.96  1.27+923 9.23+01
? 4,23 322.43 &41,10 .73 1.172  1.8%5¢333  2.08+012
8 2.1 217.22 421,88 .55 W74 B.86%302 4.25+0:2
FILTER 5.50 421 .33 .39 1.30e303  4,434013
wwe CUT POINTS FOR ST&GES 0 1 ARE SIMILAR OR IMVERTED
MEASURED OATA FOR STAGE, 1 WITH OS0= 15,464 CMITTED FRCM IMTIRFOLATICN
##e CUT POINTS FOR STAGES 3 4 ARE SIMILAR OR INVERTED
: MEASUSED DATA FOR STASE, 4 WITH DSO= 3.80 CMITTED FRCM [NTERPCLATIGCN
*ee LINSAR INTERPOLATION USED SETWESN  5.103202% 7.7245333
INTERPPOLATED TO STD. INTERUMALS: (VALUES AT DIAM, MaRKED LiTH * ARE S/TRAPOLATI))
443,18 .82 S.51+302
$51.40 1.00 1.73+022
843.77 1.2 1.80-002
1246.16 2.50 2.314903
2134.2% 6.00 7.204002
2425,11 18.00 2.70+052
3102.78 15.00% S.05+0G3
4075, 57 20,00+ $.780002
WAMT TO PLOT CLM. % MASS? EMTER Y OR N

Y
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3T 1PUT POINTS, 0 WESZ ouTsicd LIMITS

AN -
N 20~
AN * ~
~ ke
\' .
~ i
\_V .
~
~
N

30,90 > :
h S N
\ i AN
N N
\ .
hY \
AY N
N
hY AN
AN s

40.00 > 4
AN ? -
AN ~
hY A
AN BN
N AN
\\ \\
N\ N\
AS 1 ~
\ 2 N

40.00 » 1 L4
Ay 2 N
N\ ~,
\ N
hY ~
N ~
N N
AN \
AN 2 ~
N\ 1 ~

20.00 3 ‘
N\ 2 \
\ 1
\ .I
AY 3 \
AN ,
AN 21 N
AN ~
AN N
\ ‘\

00 > 1 1 <
\ £ ) -~ - ~ -~ \‘
-$.000 -, 4090 ~-.200 . 200 -Dl] 1.000Q 1.423
LOGLO{DISRMETER)
iy -y -y -~ -~ -y L - ~ -~ ~
0.1 0.19 0.3 0.42% 1.0 2.5 $.0 19, 20,
CIaMETER (MICROMS)
I IMTERFQLATED POINTS 2 MEAZURED POINTS 2 MERRBY P2INTS

WRMT TQ SEZ REZULTS USING MEACSRS OEF., OF AERO. DIAM,? EMTEP ¢ 3P N
>

R

—
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APPENDIX 7.1.3

NITROGEN OXIDES
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NITROGEN OXIDES FIELD DATA AND RESULTS TABULATION

rieec: Y

Testing Personmnel: Gerard M. Carty Date of Sampling: “
------ SAMPLE = - - = - -
PARAMETERS PER RUN (OR SET OF SAMPLES) - m LOCATION OR CONDITIONS
Qsd Alr Flow Rate, Dry SCPM*: 29,060 10A #4 Scrubber Stack
108 #4 Serubber Stack
10C #4 Scrubber Stack
10D #4 Scrubber Stack
PARAMETERS PER SAMPLE: 104 10B 1o¢ 10D
Time of Sample : 1005 1035 1210 1240
Va Volume of Absorbing Sol., ml 25.0 25.0 25.0 - 25.0
\'24 Volume of Flask, ml 2,080 2,027 2,092 2,066
Vse Volume Sampled, Dry Std.* ml 1,977.4 1,926.2 1,989.0 2,012.2

INTTIAL FLASR PARAMETERS:

Pbar(i) Barometric Pressure, in. Hg. . 29.40 29.40 29.40 29.40
Pg(i) Evacuated Pressure, in. Hg. -28.3 -28.1 -28.3 -28.8
Pa(i)  Absolute Pressure, in. Hg. 1.10 1.30 1.10 0.60
ts(i) Temperature, Degrees F 60 60 60 60

FINAL FLASR PARAMETERS:

Pbar(f) Barometric Pressure, in. Hg. 29.92 29.92 29.92 29.92
Pg(£) Gauge Pressure, in, Hg. 0.00 0.20 0.00 0.20
Pa(£) Absolute Pressure, in. Hg. ©29.92 30.12 29.92 30.12
ts(f) Temperature, Degrees F 68 68 68 68

METHOD 7 NOx RESULTS AS NO2:

m Mass Absorbed, micrograms - 1,027.0 1,013.1 999.2 971.5
ppmd} Concent., PPM Dry by Volume 271.6 275.0 262.7 252.5
Lb/Hr Emissions Rate, Lbs/Hour 56.5 57.2 54.6 52.5

\

* 68 Degrees F -- 29,92 inches Hg.
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NITROGEN OXIDES FIELD DATA AND RESULTS TABULATION

e G

Testing Persounel: Gerard M. Carty Date of Sampling: -
m == == = SAMPLE = = = = ==
PARAMETERS PER ROUN (OR SET OF SAMPLES) ID LOCATION OR CONDITIONS
Qsd Air Flow Rate, Dry SCEM*: 29,920 11A #4 Scrubber Stack \
11B #4 Scrubber Stack
l1¢ # Scrubber Stack
11D #4 Scrubber Stack
PARAMETERS PER SAMPLE: 11a 118 11c 11D
Time of Sample 1515 1545 1615 1640
Va Volume of Absorbing Sol., ml 25.0 25.0 . 25.0 25.0
vE Volume of Flask, ml 2,075 2,046 1,953 2,033
Vsec Volime Sampled, Dry Std.* ml 1,993.1 1,964.9 1,861.8 1,973.1
INTTIAL FLASR PARAMETERS: _ _
Pbar(i) Barometric Pressure, in. Hg. 29.40 29.40 29.40 29.40
Pg(1) Evacuated Pressure, in. Hg. -28.2 -28.2 - -28.4 -28.9
Pa(i) Absolute Pressurz, in., Hg. 1.20 1.20 1.00 0.50
ts(i) Temperature, Degrees F 60 60 60 60

FINAL FLASK PARAMETERS:

Pbar(f) Barometric Pressure, in. Hg. 29.92 29.92 29.92 29.92
Pg(f) Gauge Pressure, in, Hg. 0.40 0.40 0.00 0.00
Pa(f) Absolute Pressure, in. Hg. 30.32 30.32 29.92 29.92
es(£f) Tamperature, Degrees F 68 68 68 68

METHOD 7 §Ox RESULTS AS NO2:

a Mass Absorbed, micrograms 1,138.0 1,110.2 1,138.0 1,251.8
ppmd Concent., PPM Dry by Volume 298.6 295.5 319.6 331.8
Lb/Hr Emissions Rate, Lbs/Hour 64.0 63.3 68.5 71.1

* 68 Degrees ¥ —— 29,92 inches Hg.
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NITROGEN OXIDES FIELD DATA AND RESULTS TABULATION

ra:

Testing Personnel: Gerard M. Carty Date of Sampling: !
- == = = = GCAMPLE = = = = - =
PARAMETERS PER RUN (OR SET OF SAMPLES) D LOCATION OR CONDITIONS
Qsd Air Flow Rate, Dry SCFM*: 30,430 124 #4 Serubber Stack
128 #4 Scrubber Stack
12¢ #4 Scrubber Stack
120 #4 Scrubber Stack
PARAMETERS PER SAMPLE: 12a 128 12¢ 120
Time of Sample 1215 1245 1315 1345
Va Volume of Absorbing Sol., ml 25.0 25.0 25.0 25.0
vE Volume  of Flask, ml 2,032 1,948 2,047 2,007
Vsec Volume Sampled, Dry Std.* ml 1,925.7 1,883.6 1,845.5 1,914.9 ‘

INTTIAL FLASK PARAMETERS:

Pbar(i) Barometric Pressure, in. Hg. 29,40 29 .40 29.40 29 .40
Pg(i) Evacuated Pressure, in. Hg. =-28.2 =28.5 =27.6 -28.6
Pa(i) Absolute Pressure, in. Hg. 1.20 0.90 1.80 0.80
ts(i) Temperature, Degrees F 68 68 68 68

FINAL FLASK PARAMETERS: _
Pbar(f) Barometric Pressure, in. Hg. 29.92 29.92 29.92 29.92

Pg(£) Gauge Pressure, in, Hg. 0.00 0.30 ~-0.80 -0.20
Pa(£) Absolute Pressure, in. Hg. 29.92 30.22 29.12 29.72
ts(£) Temperature, Degrees F - 68 68 68 68

METHOD 7 NOx RESULTS AS NO2:

1} Mass Absorbed, micrograms 1,110.2 1,057.5 1,332.3 1,140.8
* ppmd Concent., PPM Dry by Volume 301.5 = 293.6 377.5 311.5

Lb/dr Emissions Rate, Lbs/Hour 65.7 63.9 82.2 67.9

A

* 68 Degrees F —— 29,92 inches Hg.

l S E N -El




151

TBACE METALS CONCENTRATIONS & ANALYTICAL RESULTS
| Method 5 Filters and Impinger Reagents

I.D. Fan Inlet West
w=—=— Run 8

I.D. Fan Inlet East
==—— Run 5 ~-——

Element g, ppm ng. Dpm
Alumimm (Al) 511 597 .504 26.98 527.238
Beryllium (Be) 0.020 0.0700° 0.016 0.0566
Calciwm (Ca) 12.6 9.918 12.5 9.947
Chromium (Cr) 0.440 0.267 0.392 0.240
Fluorine (F) . 0.0 0.0 0.0 0.0
Iron (Fe) 44.8 25.306 39.7 22.672
Lead (Pb) 0.292 0.0445 0.270 0.0416
Magnesium (Mg) 5.00 6.489 4.34 5.69
Manganese ‘(Mn) 0.088 0.,0505 0.056 0.0325
Mercury (Hg) 0.0098  0.001541 0.0132 0.00210
Nickel (Ni) 0.376 0.202 0.428 - 0.233
Silicon (S1) 0.0 0.0 0.0 0.0
Titanjum (Ti) 6.90 4,564 4,50 2.996
Uraonium (U) 0.0 0.0 0.0 0.0
Vanadium (V) 0.760 0.471 0.700 0.438
Zine (2Zn) 0.332 0.160 0.430 0.210
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TRACE METALS CONCENTRATIONS & ANALYTICAL RESULTS
Method 5 Filters and Impinger Reagents

Multiclone Inlet Scrubber Exhaust Stack

-—— Run 2 ~—— —=- Run 11 ==
Element ng. bpm ng. prm
Aluminum (A1) 774 816.9 8.3 2.843
Beryllium (Be) 0.018 0.0569 BDL BDL
Calcium (Ca) 18.0 12.788 2.07 0.477
Chromium (Cr) 1.580 0.865 0.020 0.00356
Fluorine (F) 0.0 0.0 0.0 0.0
Iron (Fe) 69.8 35.588 0.88 0.146
Lead (Pb) 0.431 0.0592 0.0276 0.00123
Magnesium (Mg) 5,49 6.431 0.22 0.0837
Manganese (Mn) 0.162 0.0840 EDL BDL
Mercury (Hg) 0.0318 0.00451 0.0030  0.000138
Nickel (Ni) 1.170 0.567 0.028 0.00441
8ilicon (Si) 0.0 0.0 0.0 0.0
Titanium (Ti) 9.13 5.428 0.27 0.0521
Uranium (U) 0.0 0.0 0.0 0.0
Vanadium (V) 1.110 0.620 0.056 0.0102
Zine (Zn) 4,430 1,929 0.067 0.00947








