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1.0 INTRODUCTION

In order to assist in the Compilation of Air Pollution Emission
Factors from anthracite coal-fired boilers, the National Air Data Branch
of the Environmental Protection Agency contracted Scott Environmental
Technology to perform source sampling tests for nitrogen oxides and parti-
culate emissions at the RCA - Electronic Components plant in Lancaster,
Pennsylvania.

The power plant at RCA consists of three anthracite coal-fired
boilers and one boiler equipped to operate on either gas or oil. The
latter is run continuously. In the winter the coal-fired boilers are used
intermittently for peak load periods and are otherwise kept banked. They
are not in use during the warmer months.

The coal-fired boilers are rated at 12,500 1lb/hr (Boiler #1)
and 25,000 1b/hr (Boilers #2 and #3), and are fired by Combustion Engineering
travelling grate furnaces. The combustion products are ducted through
rectangular breechings to a single 150 foot stack. Each duct has a fall-
out trap immediately before the stack. In addition, the ducts and the base
of the stack are cleaned periodically.

The original task order called for three one-hour (minimum) tests
to be performed on Boiler #1 and Boiler #2. However, preliminary traverses
conducted on Boiler #1 indicated very low flows (AP < 0.01 in. H20). This
raised the problems of suitable nozzle sizes and the possibility of "settling-
chamber” effects in the duct (48" x 84"). Hence, in mutual consultation
with the EPA Project Officer, it was decided to test Boiler #3 instead.

Three sixty minute tests were conducted in the outlet duct
(48" x 84") from Boiler #2 and three one hundred minute tests in the outlet
duct (48" x 72") from Boiler #3. The particulate samples were obtained
according to the EPA Method 5, "Determination of Particulate Emissions from
Stationary Sources'. A cyclone assembly was included in the glass train,
and water-wash and acetone-wash of the back half of the sampling train was
also included in the sample analyses. During each run, two NOX samples
were recovered according to the EPA Method 7, "Determination of Nitrogen Oxide
Emissions from Stationary Sources". Also, several grab gas samples were
extracted during each test for analysis of carbon dioxide, oxygen, carbon

monoxide, excess air and dry molecular weight. The analysis was performed
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using an Orsat apparatus. In addition, carbon monoxide levels were
determined using an Ecolyzer Model 2800. However, the gas concentration
was greater than the maximum detectable range of the instrument (600 ppm)
and no results could be obtained with this unit.
During each test run, four coal samples were taken as the coal
entered the travelling grate. A proximate analysis and calorific value
of the coal was determined from a composite sample of the coal used in
each test run. One ultimate analysis on the coal sample used in each boiler
was also determined.
Particle sizing on the samples obtained from each boiler were
analyzed thus:
1. Particle sizing on the cyclone catch from a composite of
three test rums.
2. Particle sizing on the acetone front wash catch from a
composite of three test runs.
3. Particle sizing on the cyclone + acetone wash from a
composite of three test runs.
1nhe relarive dililerential and cuuwulalive welighi perdént VErsus
equivalent spherical diameter graphs for these samples are presented in
Appendices D1 and D2. The samples were dispersed by Type IIA dispersant
in 50/50 Isoton/Glycerine electrolyte and ultrasoniced for 60 seconds.
The analysis used a Model TA Coulter Counter.
During each test run, periodic monitoring of the steam flow rate
and coal feed rate was also performed.
The test team was comprised of three Scott employees. Three
corplete tests were performed on Boiler #2 on February 11, 1975. Boiler

#3 was tested on March 11 and 12, 1975.
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2.0 SUMMARY AND DISCUSSION OF RESULTS

A summary of test results on Boiler #2 is presented in Table 1
(British Units) and Table 2 (Metric Units). Results on Boiler #3 are
summarized in Table 3 (British Units) and Table 4 (Metric Units). Tables
5 and 6 sujmarize the carbon monoxide and nitrogen oxides emissions from
Boiler #2 and #3 respectively.

Runs 2 and 3 at Boiler #2 showed reasonable replication. However,
the particulate catch in Run {#1, especially with the cyclone and acetone
wash (see Appendix C) was much higher than the corresponding catches for
Runs 2 and 3. Visual inspection of the samples indicated no discrepancy
in the nature or type of sample collected from one run to another. No
conclusive evidence for this variation in Run 1 could be established.

All three runs on Boiler #3 showed good replication of particulate
loading. However, during Run 3, the coal feed rate and the steam flow rate
were slightly lower than in Runs 1 and 2. This is also reflected in the
lower volumetric flow rate obtained in Run 3.

Although both boilers are normally operated at 40-50 percent
excess air, Orsat analysis of gas samples obtained at the test points
indicated an average excess air value of 108% for Boiler #2 and 74% for
Boiler ##3. A probable explanation for this could be due to leaks in the
breeching of both boilers. The breeching on Boiler #2 is only partially
insulated, while the breeching on Boiler #3 is not insulated at all. Both

breechings could very likely have ambient leaks into the gas stream.
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TABLE 1 SUMMARY OF PARTICULATE RESULTS - BOILER #2
(British Units)

Run Number: 1 2 3 Average
Date 2/11/75 2/11/75 2/11/75

Volume of gas sampled - DSCF 41.85 39.89 39.97 40.57
Percent Moisture by Volume 3.2 3.5 4.7 3.8
Average stack Temp. - °F 362 368 359 363
Average Stack Velocity - fpm 837 816 822 825

Stack Volumetric Flow Rate - DSCFM 14540 14010 14110 14220
Stack Volumetric Flow Rate - ACFM 23444 22842 23016 23101

Percent Isokinetic 98.7 97.4 97.3 97.8
"Percent Excess Air 105.5 103.5 114.8 107.9
Coal Feed Rate - ton/hr 1.265 1.382 1.368 1.338
Coal Calorific Value - BTU/1b 12145 12332 12382 12286
Coal Ash Content - weight % - 8.18 8.68 8.05 8.30

Particulate - probe, cyclone
& filter catch

ng 333.4  135.7  106.8  192.0
gr/DSCF 0.1227  0.0524  0.0412 0.0727%
gr/ACF 0.0761  0.0322 0.0252  0.0447%
1b/hr 15.28  6.29 4.98 8.85
1b/ton feed 12.08  4.55 3.64  6.76
v nitiien o 0.497 0.1R5 0.147 0.276
Emission Factor® — 1b/ton 1.486  0.524A  0.452A  0.819A

Particulate — total catch
mg 395.9 . 173.7  126.2  231.9
gt /DSCF. 0.1457 0.0671 0.0486  0.0878%
gr /ACF 0.0903  0.0412 0.0298  0.0540%
1b/hr . ' 18.15  8.05 5.88 10.69
1b/ton feed "14.35  5.82 4.30 8.16
1b/million BTU 0.591 0.236 0.174 0.334
Emission Factor ™ - 1b/ton 1.75A°  0.671A  0.534A  0.985A

Standard conditions: 70°F; 29.92 in.Hs.

(a) 'A' is the ash content expressed as weight percent
* Veighted averages

P
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Run Number:

Date 3
Volume of gas sampled - Nm
Percent Moisture by Volume
Average Stack Temp. - °C
Average Stack Velocity - m/sec
Stack Volumetric Flow Rate —-Nm
Stack Volumetric Flow Rate - m
Percent Isokinetic

Percent Excess Air

Coal Teed Rate ~ Mton/hr
Coal Calorific Value - kcal/kg
Coal Ash Content -~ weight %

Particulate -~ probe, cyclone
& filter catch

mg

mg /N 3

mg/m

kg/hr

kg/Mton feed
kg/tillion kecal
Emission Factor

(a)

- kg/Mton

Particulate - total catch

ng
mg/N@3

mg/m

kg/hr

kg/Mion feed
kg/million kcal( )
Erission Factor

e ) R
TABLE 2 SUMMARY OF PARTICULATE RESULTS - BOILER #2
(Metric Units)
1 2 3 Average
2/11/75 2/11/75 2/11/75
1.184 1.129 1.131 1.148
3.2 3.5 4.7 3.8
183 187 182 184
4.32 4.21 4.24 4.26
/min. 411.5 396.5 399.3 402.4
/min. 663.5 646.4 651.4  653.8
98.7 97.4 97.3 97.8
105.5  "103.5 114.8 107.9
1.148 1.253 1.241 1.214 X0 -
6752.6 .6856.6 6884.4  6831.2 - -_
8.18 8.68 8.05 8.30
333.4 135.7 106.8 192.0
280.7 119.9 94.27 166.2%
174.1 73.67 57.66 102.3%
6.93 2.85 2.26 4.01
6.04 1 2.27 1.82 3.38
0.895 0.333 0.265 0.498
0.738A  0.262A  0.226A ° 0.409A
395.9 173.7 126.2 231.9
333.4 153.5 111.2 200. 8%
. 206.6 94.27 68.18 123.6%
.8.23 3.65 2.67 4.85
7.17 2.91 2.15 4.08
1.062 . 0.425 0.313 0.600
0.877A  0.335A 0.267A  0.493A

- kg/Mton

Standard Conditions: 21.1°C and 76 mm Hg.
(a) 'A' is the ash content expressed as weight percent

* Veighted averages.
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TABLE 3 SUMMARY OF PARTICULATE RESULTS - BOILER 3
(British Units)

Run Number: 1 2 3 Average
Date 3/11/75 3/12/75 3/12/75

Volume of gas sampled - DSCF 76.27 79.26 59.68 71.74
Percent Moisture by Volume _ 3.2 3.7 5.0 3.97
Average® stack Temp. - °F 454 440 408 434
Average Stack Velocity — fpm 626 650 481 586
Stack Volumetric Flow Rate - DSCFM 8465 8864 6700 8010
Stack Volumctric Flow Rate - ACFM 15017 15593 11544 14051
Percent Isckinetic 101.4 100.4 100.7 100.8
Tercent Excess Air 76.3 71.7 73.5 73.8
Coal Feed Rate - ton/hr 1.587 1.599 1.512 1.566
Ccal Calorific Value - B1U/1b 12042 11936 12028 12002
Coal Ash Countent - weight % - 8.69 8.67 8.50 8.62

Particulate - probe, cyclone
& filter catch

mg 876.2 898.0 541.5 771.9
gr/DSCF ~0.1769  G.1745 0.1397 0.1656%
gr/ACF 0.0997 0.0992  0.0811  0.0944%*
1b/hr 12.84 13.25 8.02 11.37
1b/ton feed 8.09 8.29 5.30 7.23
it/million BTT 0,226 0.7 2,000 2.201
Emission Factor® - 1b/ton 0.931A 0.956A 0.624A  0.837A

Particulate - total catch
mg . 895.9 925.7 565.3 795.6
gr/DSCF 0.1809 0.1799 0.1459 0.1708%
gr/ACF 0.1020  0.1023  0.0847  0.0974%
1b/hr - 13.12 13.66 8.38 11.72
1b/ton feed 8.27 8.54 5.54 7.45
1b/million BTU () 0.343 0.358 0.230 0.310
Emission Factor - ]_b/ton 0.952A 0.985A 0.652A 0.863A

Standard conditions: 70°F; 29.92 in.Hg.

(2) 'A' is the ash content expressed as weight percent
* Weighted averages

. = {]
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TABLE 4 SIUMMARY OF PARTICULATE RESULTS ~ DOILER #3
(Metric Units)

Run Number: 1 2 3 Average
Date 3 3/11/75 3/12/75 3/12/75

Volume of gas sampled - Nm 2.158 2.243 1.689 2.030
Percent Moisture by Volume 3.2 3.7 5.0 3.97
Average Stack Temp. - °C 234 227 209 223
Average Stack Velocity - m/sec 3.23 3.36 2.48 3.02

Stack Veolumetric Flow Rate -Nml/min. 239.6 250.9 189.6 226.7
Stack Volumetric Flow Rate — m”/min. 425.0 . 441.3 326.7  397.7

Percent Isokinetic 101.4 100.4 100.7 100.8
Percent Excess Air 76.3 71.7 73.5 73.8
Coal Feed Rate - Mton/hr 1.439 1.450 1.372 1.420
Coal Calorific Value - kcal/kg 6695.3 6636.4 6687.6 6673.1
Coal Ash Content - weight 7% 8.69 - 8.67 8.50 8.62

Particulate - probe, cvclone
& filter catch

ng 3 876.2 898.0 541.5 771.9
mg/Ng 404.7  399.3  319.6  379.0%
mg/m 228.1 227.0 185.6 216.1%
kg/hr . 5.82 6.01 3.64 5.16
kg/Mron feed 4.04 4.14 2.65 3.61
kg/Million kcal(a) . 0.605 0.625 0.396 0.542
Emission Factor - kg/Mton 0.465A  0.478A  0.312A 0.418A

Particulate ~ total catch

ng 895.9  925.7  565.3  795.6

ng /g3 413.9  411.6  333.8  390.7%
mg/m 233.4 234.1 193.8 222.8%
kg/hr '5.95 6.20 3.80 5.32
kg/liton feed 4.13 4.28 2.77 3.73
kg/million kcal(a) " 0.615 0.644 0.414 0.558
Emission TFactor - kg/Mton 0.476A  0.493A  0.326A  0.432A

Standard Conditions: 21.1°C and 76 mm Hg.
(a) 'A' is the ash content expressed as weight percent
* Weighted averages.
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3.0 PROCESS DESCRIPTION & OPERATION

The power plant at the RCA Electronic Components plant in
Lancaster, Pemnsylvania is comprised of three anthracite coal-fired
boilers and one boiler equipped to operate on either gas or oil. The
coal-fied boilers are rated at 12,500 1b/hr (#1) and 25,000 1b/hr (#2
and #3) of steam, and are fired by Combustion Engineering travelling
grate furnaces. They are normally operated at 40-50 percent excess air
and are typical of heating plant boilers in use throughout the country.
No control devices exist on these units and the combustion products are
ducted through rectangular breechings to a single 150 foot stack (see
Figure 1). Each duct has a fall-out trap immediately before the stack.

During testing, the coal fecd rate and steam flow rate were
monitored on integrating counters. In addition, the steam flow rate was
also monitored on cicular recording charts. Tables 7 and 8 depict the

coal feed rates and steam flow rates during the testing of Boilers #2 and

#3.

1
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FIGURE 1 BOILER BREECHING LAYOUT

RCA ELECTRONIC COMPONENTS
Lancaster, Pennsylvania
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4.0 LOCATION OF SAMPLING POINTS

The test location for Boiler #2 was located on a 48" x 84"
insulated duct which ran outside the heating plant builidng, about 15
feet above ground level. The straight portion of the duct is 35 feet long
and the testing plane was chosen about 28 feet from the nearest upstream
distrubance. Twenty traverse points (5 ports, 4 points each) were selected
for testing. Figure 2 depicts the test plane location and duct cross-
section for Boiler #2.

The breeching from Boiler #3 runs vertically upward through the
plant building to the roof and then through a horizontal duct (48" x 72")
to the stack. The test location for Boiler #3 was selected on the longest
straight duct section on the roof, about 117 inches from the nearest
downstream distrubance. Twenty traverse points (5 ports, 4 points each)
were selected for testing. Figure 3 illustrates the test plane location

and duct cross—section for Boiler #3.

[ PEIRN
igsg}SCOTTtuvaNMfNYALHCHNOLOGYJNC.



SET 1488 01 0475

NN

SN

AN

\\\\\;::?\\

STACK

/

N

\\\\\\ \\\\

-14—

FIGURE 2 SAMPLE PLANE LOCATION - BOILER #2
RCA ELLCTRONIC COMPONENTS, Lancaster, Pennsylvania
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5.0 SAMPLING AND ANALYTICAL PROCEDURES
The sampling and analytical procedures for particulate emissions
were done in accordance with EPA Method 5, "Determination of Particulate

Emissions from Stationary Sources,'" as published in the Federal Register,

Volume 36, No. 247, Tuesday, December 23, 1971. The only modification to
this procedure was the retention of impinger catches for particulate
gravimetric analysis.

Briefly, the method consisted of withdrawing a sample isokinetically
from the stack through a heated probe into a filter and impinger train as
shown in Figure 4. The sample volume is measured with a dry gas meter
and isokinetic conditions were maintained by monitoring the stack gas
velocity. After testing was completed, the train was thoroughly washed
including the probe. A water and acetone wash were used and collected in
separate containers. These washings were evaporated, dried and weighed
along with the filter and summed to obtain the total weight of particulate
matter collected.

Nitrogen Oxide emissions were sampled according to EPA Method 7,
"Determination of Nitrogen Oxide Emissions from Stationary Sources'. A
two-liter round bottomed flask was filled with 25 ml of absorbing solution
and evacuated to about 28 inches of mercury. The flask was then attached
to a heated glass lined probe containing a glass-wool filter, and the lines
purged prior to extracting a gas sample for about 15 seconds. After
collecting a sample, the flask was shaken for about 5 minutes and set
aside for at least 16 hours. Final flask pressure was then monitored and

the sample analyzed in the laboratory for NOx concentration.
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P

APPENDIX A

Complete particulate results with

example calculation.

F O™ .
‘;} S {E' SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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Kun No.
Test Date

Sampling Time, 24 hour clock

SAWTLING DATA ~ BOILER #2

1 2

3

2/11/75

2/11/75
1116-1245 1438-1555

Dn Sampling Nozzle Dizmeter, in. 0.500 0.500
T Net Time of Test, Min. 60 60
P Barcuwetric Pressure, in. Iig 29.76. - 29.75
Absolute
P Aversge Orifice Fressure ] 1.489 1.387
: Drop, in. iL0
Vm Volune of Dry 3 Sampled &t 41.02 . 39.56
lieter Conditicns, DCY
T Avevcage Gas Ioier Tempersiuic, 58.5 64.5
m oy
¥
v Voluse of Dry Cas Samwpled 41.85 39.89
std Standard Conditions™,
v, Total H,0 Coliccted in T 26.9 30.7
gars and silica Gel, ui
Vw Volums of Watory varor Lol PR A
gas ot Standazd Condition:
7 M % Meisture in Stoack Gas, by 3.15 3.51
Volume
Ih Mole Fracticn «{ Dry Gas 0.86¢9 0.965
% €0, Voluua % Dry 8.5 9.10
Z 02 Volune 4 Dry 106.490 10.80
5 CO0  Volume Z Dry 0.70 0.27
FA! Veluze Z Dry 9.33 79.83
My Molecular Weight of Stack (rs, 29.451 29.89
Bry Basis
M Molccular Weight of Stack Cus, 29.44 29.47
Vet Basis
Cp Pitet Tube Confficient 0.85 0.85
T, Average Stack Touperature 362.2 367.6
s oy
Np Ket Sampling Muints 20 20
Pct Stoiie Pressuie of Stack 0.52 0.52
- Cas, in. l,(\
HS Stzsh Gas Prooruve, dm. I %2;12w’“' 29.71

Abcclure

SCOTY T

IXGRMENTAL & OO0

2/11/75
1654-1815
0.500

60

29.80

1.422

39.86

39.97

42.0
Le26

4.73

0.953
8.83
11.33
0.15
79.69

29.87
29.30

0.85
359.0

20
0.52

29.76
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SAMPLING DATA - BOILER #2 (contd)

Run No. 1 2 3

v
s

Z1
%0

an

an

aun

av

Stack Gae Vclocity at Stack

Conditions, fpm

Stack Area, in.

Dry Stack Cos Volumetrric Flow
Rate at Stgndard
Conditicns™, DSCEY

Stack Gas

at Stacl Conditiorns, ACFM

Gt ity

at = Total, vy

Particul

% Impinger Catch

xaftLCLL<‘T - Prﬁbc, chlone,
and ilter » 8%/ /SCE
Tarticulote —~ Totel, ro/SCF

Particulars — Probe, Uvelono,
and Wilter, gx/AC

Porticulots - TI'o
and il tor

articulats - (uihr

Particulatr -
and

Probe, Cyclone,
it/ fecd

Total. It/toz

g T S
FraUe Ty, Ll

Particulare ~

Volumatric Flow Rate

)
(W)
o
I~
I~

15.8
.1227

-1457
(3.6761

.0903

feed 14.35

a Doy standard cubic feet ot 7G°F,

b St

¢ Dry standard c¢vi®

tendard

congr

SO RRVIRO L T

tions at

¢ feet

-
FELIN

Deroasinute at

2%, G
29. 9? il;.

I in. Hg.
-
u’g »

815.8

4032
14010

22842

197.4

1.382
135.7

173.7
21.9
0.0524

0.0671
0.0322

0.0412
6.29

8.05
£.55

5.82

Hg.

822.0

4032
14110

23016

87.3

1.368
106.8

126.2
15.4
0.0412

0.0486
0.0252

0.0298
4.98

5.88
3.64

4.30
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SET 1488 01 0475

SAMPLING DATA — BOILER #3

Run Ko. 1 2

3

Test Date ’ 3/11/75 3/12/75

Sampling Time, 74 hour clo-z A537-1732 0843~1037

Dn Sampling lczzle Dis oter, in. 0.626 0.626

Tt Ret Tim> of Test, It 100 100

P Rarometric Pressure, inm. Hg 30.10 30.03
Absolute

P Average Uriiice Prec.ure 2.078 2.205

Drop. in. !
v Volume of Thy Gas So onled ot 76.14 78.78
Mercr Conditicn::, DCF V
T Average (zc Meter 'Wooneraturce, 75.0 71.6
a :

F

v Volume of Dry Gas Cowvled at 76.27 79.26
m ., ) L o

std Starndard 2

AY Totzl HVD Caollected "o Impin- 53.7 65.2
geri and Silics .3, ml

e e - PO .. P . [N - A 2 NQ
v VOLUIND OGh weall QL Vi ol LiGL L e e i
v - s e b

gas at Stendard Coo lZions™, L7

7% H % Moisture din Stachk iz, by 5.22 3.74
Voluua

M Mole Fraction of Dry Tas 0.968 0.963
% €O, Volume ¥ .y 11.53 11.70
% 0, Volume 7 hry 5.13 8.83
% CO  Volume ¥ DLy 0.00 0.00
% N, Volume % Duy 79.34 79.47

MW( Molecul: » teight of Gvack G, 30.21 30.23
L . =
Dry Lacis

M Moleculz: Veipght of “toel Cuo, 29.82 29.77
Wet .osis

C Pitot Tuin Coefficig;t‘ 0.85 0.85

Average Stack Tewmpo.: ture 454.3 439.7
20 20

Dinci 0.43 0.43

oL fe 50.07 30.00

5

AR
TN crrr paa e - .
A‘-‘g\'ﬂ)’ SCOTTERVIID U0 r Al YEQHIT . LR Lo

j

3/12/75
1307-1503
0.626

100

29.96

1.279
59.?9
75.2

59.68

66.6

(0
;_l
i~

0.950

11.43
8.97
0.00
79.60

30.19
29.58

0.85
407.6

20
0.43

29.93
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0475

SAT’L’L Y D[‘A'J:l\X

Eun No.

\)
8

Stacl: Cas Velozity at Stack
Conditions, Ipm
2
Stack Area, in.
Dry Stack Ges Volumetric Tleow
Rate at St
Conditions",

LM

srie Flow
Jicions,

Stacl: Gas Volue:
&0 GCaC (_,

Percont Isokinozic
Percent Opacity

Unit: Yeced Rate-oon/hr

Pari{iculate - {'rote,
and Filter, g

Cyclone,

-

Particulate - "Toral, mg
% Twwinger Catch

Particulate - Prahe, Cyclonsz,
and Filter, ¢r/SCF

Particulate — Toial, gr/SCw

Particulate —~ Yuohny
and Filter

Cyclepe
v/ ACT

i

Particulate - Joial, gr/ACT

Particulate - Trube, Cyclone.
and Filter, ib/hr

Pariiculate - ool

Pari¢iculate - ¥
rud Filter,

"1 -2

~ BOILER #3 (contd)

649.7

3456
8455 8864

100.4

1.599
898.0

G.1800 0.1799

G.0G%7 0.0992

C.1023

12,84 13.25
P32 13.66

G 8.29

Prt Particulate -~ red 27 8.54
a Dry standard cubic izt ar 7077, 29.%0 ia . iz

b Standaxd

¢ Dry

conditicere sz 76°F, 22.92

stonderd cubic Cook

CLTLOCY, D

481.0

3456
6700

11544

100.7

1.512
541.5

565.3
4.2
0.1397

L1459

0.0811

0.0847

8.02

8.38
5.30

5.54



SET 1488 01 0475 A-5

PARTICULATE CALCULATIONS
(Izample for Run #1 - Boiler #3)

1. Volume of dry gas sampled at standard conditions - 70°F, 29.92"
Hg, ft.3 ‘

: e
7 bl — 3 - . v 2 30 (f_,‘ -j- [:\’i.vf’]
17.7 kv (v 4P - red L e ( 2
v = 13.6 . B
Poed (1S TUe0)
st -
tn 400 = .21 bb

2. Volume of water vapor at 70°F & 29.92" g, Ft}3

. ) (i~
\Y = 0.0474 X v, = Ft.3 = o7 x §3, 1= Q.04 C“"\*

as

3. % Yoisture in stack gas

100 X Vv ) sy
‘.;?,B,S = Z _ _’_‘:_O 72> = 3.22 %%
2R T6.27 9 Q.50 )
std pas
4. Mole fraction of dry gas
2 - . &
M, = 100 - 2 P R A © 9675
106 le o

5. Average molecular veight of dry stack gas

MW = (%00, X 44 ) + (70, X 32 ) +(IN, X 28 ) + (70 X 28 )
100 100 100 1060
= (s rewg) (213x 0.3 ¢ (19.34x0,28) + (—o=) = 30..2

6. Molecular weight of stack gas

= J ‘¢ ’ -}
MU MW d X Md + 18 (1 Md)

= 3¢.21% 0,978 +4£'('f-o,‘76'7§> = A7 52

= mm——— e

yfi]
i»>’SCO?fﬂfVHONmrHTALuCHNOLOGTJMQ.
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SET 1488 01 0475

7. Stack veloeity & Stack conditicns, fpm

< 1/2

] = R jar X (v 460 PooX = = 695 b
V= 4350 A\ﬂls X(T, +400) | b XMW fom = 625, 7 (P

o

~ ‘-.\- -" <
: C'M’Lg Loy ol 20 \«/: (AR ")

~~,
i
¢

8. Stack gas volume @ standord conditions, SCIT

0.123 X v X A XM, XP PR L
Qs = %mmf_: S d s = 5OIRD 7w B R OTGTE K 2T e
(i + 4060) T
5

9, Per cent isokinetic

1032 X .(’J‘S + 460) XV
A1 = C Tstd = 7 o en CAeenged ceks

V X T, XP XM, s ()2 RS
s t s d n

10, Tarticulate - probe, cyclene, & filter, o
3 J ¥ 7’ <

C = 0.0154 X £ = i /SCF . Q.S P IR

an N ST R e —

11. Particulate totsl, gr/SCF

_ L e ISR R Y . Py G . ",' i
C = 0.0154 ¥ t = p1 [SCP f L G S Y SR } Y By

12. Particulate - probe, cyclene & [ilter, g7/CF at stock conditions.

Jl7arxce oxpox, gk 0T 20T R G e

at e il L4 - e

(i + Ae0) o

4 Ll STy
- p) 7 g O
Ot / M ':/,' t



SET 1488 01 0475

13. Particulate - total, gr/CF @ stack conditions

17.7XC__ XP_XM .74 x 0,19¢F « 30,87 x ©,9678
= ' ao s d = gr/CF = T

au (r, + 460) : Gl

c

= Q0RO 9’0’/ wf

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

Cy - L p L - -
c_, = 0.00857 X C, X Q = 1b/br. . ©,00857 % O \v’) <9 x 5 ies

s

15. DPlarticulate - total, 1b/hr.

i r
- . - " ¢
Cax = 0.0_08‘57 X Cao X Qs = 1b/hr. - 0, COSSY X G 15T % RN
- 1% l'\.si:bn"
16. % excess air at sampling point
g wh = 100X %0, g “’{iﬂjﬁ_;’?_,_ww . 76,3 ol

0.266 X Z N, - pA 0, é:-,zec; 2 19.3%Y - Y

17. Particulate - probe, cyclone, and filter, 1b/ton feed.

Ptf =>Cm«! = 1b/ton feed . ) ‘\q [};,1 FEIN g**"[{
'.[‘ - e anaad

c i.387

—~—
S
('\.
~L
J

18. Particulate - total, 1b/ton feed.

= = . 27
P, = C,, = 1b/ton feed L 130 8
T, .5&7 :

BN

AT
L‘ %‘l SCOYT DINVIROTIMENTAL TECHNQOQLOGY, INC.



SET 1488 01 0475

APPERNDIX B1

Field Data - Boiler #2

FlOSCOTT ERVINOMNMENTAL TECHHNOLOGY, INC.
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TRAVERSE POINT LOCATION & VELOCITY DATA BY -
(TRAVEEC(] A=FRACTION | B-AxI.D.  |C-B+NIPPLE | vtLoomy STACK [{f: J
POt | OF 1.0, 0=, |HIPPLE= HEAD  |TESPERATURE
RUNLER JAR A 4 (pg), inHy0 (T °F o
——— " = AT — n
1 /0 (03 35T 9
2 12 o (¢ z
3 P (€Y Sy~ s
4 12 Lk Sl g
N : b4
AE Tas ";,:rr g o
¢ LA 559 >
’ 2y ey >
& s L5 2
s G 3T | o
{ 10 o 3 ..) L ‘1"‘ 8
- 0D | b =
12 , (\,1/ ] %
[P i3 A Uy
|16 .03 13) =z
13 £ 3 15T E
16 4 ERRe |
Et 1 NP Yo
15 , 4\5 —55‘/(
19 ¢} 1457
0 i LE
2 3 :
BECER — %3 £
21 L | 747 |
2 | , P haaal DIAGDAM OF STACK, DTS, & TRAVERCE
zs L POINTS (indicate dircction of flow)
26 !
27 INSIDE DIHED!/SIONS OFlSN".‘PLE PLARE ';’
Cit " ¥ ks
23 _ £
39 STACK GAUGE PRESSURE in. HoO 52 ;", :
—“::,“1 NEAREST UPSTREAM DISTURBANCE p——
n ! NEAREST DOWNSTREAM DISTURBANCE
N PROCESS & CONTROL EQUIPMENT .
3 DESCRIPTION :
TR L
N o
33 - /)43( — {-
o W 12109 .
-;o ! P .
1 N
42
43
w | S
45 ;
46 | —
42 . / ;
43 :
LAt | {:S:} SCOTT ENVIRONMENTAL TECHNOLOGY, INC. o

T ——— A s s I
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SET 1488 01 0475

FIELD DATA

\Fe B ’
}‘OX FLASK

Project ¥o. [HED ren # o

af o1
Date: . &GUITS Time: /f‘}:‘b

C S o . - ftyy oy ‘ — .
Initial flask vacuum "H7 VENA

Initizl flask temp. °r

_ . . 5
Inltial Baromctric Pressure S § » 7(7

Flask volume - ?’/’;ci: & c705 e 2 e

Final Flask Vacuum "lig P b2
. ~ o] -1
Final flask temp. F 1
AR . & [ R}
Tinal Baromctiic Pressurc Je 2
-
Oparator /,}f
¥ 0

s“t\—
Ef‘)j‘} SCOTY ERHVIRONMENTAL TICHNDSLOGY, INC.

t
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SET 1488 01 0475

FIELD DATA

Q
NOX FLASK

Lo l»
Project ¥o. /('71’, b = Run # / J{l

b cA AN :
Location: FQ\” ;’f/‘tél)‘, (j:': s

S

!

Date: _-__j‘gi’ i } 7S Time: [ A2 v
Initial flask vacuun "Hg ((7 . 5‘
Initial flask temp. °F 2o s L
Injitiel Darometric Frocssure :7? 9’ 7(9
Tlask volume (D‘ Ao L;f 9 S
Final Fiosk Vacuum "J',L:; ,']
Final flask ﬁcmp. U 7‘3
Finél Rovometric Fressure ol ?4‘2/
Operator o
i t/ T

W eeos
{*@J_J SCOTT ERVIRONSMIHNTAL TECHNOLOGY, 1MC.
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L AL
Preject Wo. il
[

B1-10

FIELD DATA

7 ;
LOX FLASK

Location: A

- / —
Datc: ,J.f((f7 <
7

Initial flask vacuum "Hq

Initial flask tomp. O

Initizl Barometric Pressure

26. 7

—~
Flazk volume =

Fiual Tlask Vacuunm "Hﬂ

.1

Firal flosk temp. °F

PR
{ijECOTTENvaAmriALWCHNGLocnth

. d
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FIELD DATA

NOX FLASK

e
Prcject Ho. /4§ @
Locztion: /2 C:"ﬁ( Bcﬁ Zﬂ)‘p »‘3’—

Run #

52 /z -

Dates: : ({/7 > Time:
. - -
Iuiilal flask vacuum "Hg ;,29'(,)
/

Initial flask tewp. »oF F7) 4 K

’ -~

Initial Barometric Pressure R §7(>

—

Flrol volume /- Qﬁ/@ L3 o

Tinal Flacgk Vacuum "Hq L&
Final flask temp. CF 7(‘}
Fincl Darometric Pressure ol T2
Opevator oy

U

¥
f .’J SCOTY ENVIRGC IUMAERTAL TECHROLOGY, INC.
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FIELD DATA

NOX FLASK

-
Project No. /Q’ ?( Run 30{'/

Lccation: ;g' C‘&'& QZ#Z@Z g 2—
<

Dete: .- _ftff/7 B ] ; -
—f Time: /70%

Initial flask vacuum "Hg _22,{,1—{

Initial flask temp. T 37 g

Initizal Iiaromefric Pressure é’:?;, &G, QQ

Flask volume (‘, &@' f (7 . (7: -
I

Final Fleosk Vacuur "lg OW'e)

as - G

¥inal fiask temp. F ‘Jo

Final Barometric Pressure R G4

Operator O’)
: /

ij‘\:—] LOOTT [ AAY [ATNAA NN g
‘m,»"] SCOT IVIRONAIHTAL TECHHOLGGY, INC.

i R
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FIELD DATA

NOX FLASK

Project Yo. }Q gg/ Run # %

Location: Q C [L\"‘\' ;\sz;t (QW {j\\/ L

9

I /
ate: O g if \\7 > Time: f 7 %0

Initial fla<k wvacuum “iig ;Z’Ih <t

kS

. c o
Initial flovk tewp. T A7 A

. o
Initial Rarooetric Pressure C‘Z 7 ¢ gﬂ)

¥Tlask volure l"' ; ((} £2.7 (,-_,

Final Flask Vacvum "Hg ary

Finnl flzsk temp. OF o

Final Barcemetyic Pressure 2 7L
Opcrator 8

¢

}?E:]
\ R ST Y - -
IN\,} SCOTU I RIVIRONMENTAL TECHNOLOGY, 1HC.

k]
“



SET 1488 01 0475

APPENDIX B2

Field Data — Boiler #3

L5l | SCOTT EHVIRGNMENTAL TECHNOLOGY, IHC.



SET 1488 01 0475

{S} SCOTT ENVIRONMENTAL TECHNOLOGY, INC.

(455-23Test NumBeER _/ FIELD DAT/, SHEET

ProyecT NUMBER

FYRITE ANALYSIS

PROBE LENGTH & "YPE

A

Do

, Maos

B2-1

A

3». -3 . ; .,' t (}Qf . . 54. ‘r
TRAVERSE POINT LOCATION & VELOCITY DATA BY
TRAVERSE gzrmcnon ?;Axl.D. ,<C=B;NIPPLE VELOCITY STACK
POINT 1.0. =207 15, INIPPLE= HEAD TEPERATURE]
KUKDE "f{—/’J, g, ), in 11,0 ), °F
1 NeNyi AH25
2 cL “3S
3 00 4O
4 (e A0
5 ¢ ~ 7 ¥ 3—
[3 ,[LO L4 {
7 G0 | 44
8 L7 40
b4 X 1%
10 PR o AY
un a2y
1 ety f MO
13 2% ~3jeo
14 Az L3
15 6 f2 22
16 NaR% 2
17 N2y PV &)
18 X 12 2L 20
19 nan A0
20 219 H D
21
22 ers A L
R | Jf e
24 ! DIAGRAM OF STACK, PORTS, & TRAVERSE
25 POINTS (indicate direction of flow)
26
27 INSIDE DIMENSIONS OF SAMPLE PLANE
28 A X S5
29
30 STACK GAUGE PRESSURE in. Ho0 #3
3
3; NEAREST UPSTREAM DISTURBANCE
= NEAREST DOWNSTREAM DISTURBANCE
3% PROCESS & CONTROL EQUIPMENT
35 DESCRIPTION
36
37
38
39
40
41
¥}
43
44
45
46
47
48
AVERAGE

SCOTT ENVIRONMENTAL TECHNOLOGY, INC.

WY\ e g i

DML o’ kot g
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SET 1488 01 0475

FIELD DATA

NOx FLASK

Project No. /qﬁ | Run # ,/ A’

Location: Iéc,é/ #3 AMC/‘}.STE'@' ﬁé‘-

ﬁate: 3"“"7 5’ Time: /& 43

Initial flask vacuum “Hg pINLY

Initial flask temp. Oz S’C'

T
Initial Barometric Pressure 30,] é‘f? -

VA
Flask volume /‘g‘ 20 Lo, SZ ¢ e

Final Flask Vacuum '"Hq /11, 7\.(
Final flask temp. °p (9.9
Final Barometric Pressure 2.9, )7[4[

Operator \/‘-’F ym.ﬁ:ﬁ{‘/

@- SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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© SET 1488 01 0475

FIELD DATA

NOX FLASK

Project No. /(17/(@ Run # /g
Location: /@% % Z@V%/f/e %f

D'ate: 3‘//’75’— Time: / 7 %’

Initial flask vacuum "Hq 2?{;—

Initial flask temp. °F \7,

Initial Barometric Pressure 30 ‘?S'- /é%ﬁ'

Flask volume /36 20‘/2— S e ‘L—— E /
7

Final Flesk Vacuum "Hq 30 !

Final fiask temp. °F 70, '

o~
Final Barpmetric Pressur 2 7‘)7’.9
Operator <)

Ml 00 ekl
o 7

{:S} SCOTT ENVIRONMENTAL TECHNOLOGY, INC. - ' -
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FIELD DATA

I\TOx FLASK

Project No. /W Run # {7,\7 /4’

Location: {C/J {23 @WC/WF{ %

'
Date: . =2 “{2"75" Time: &?/é/

Initial flask vacuum 'Hq Q7

(.
Initial flask temp. °F /_,LZ?

7

‘ ' 144 éz
Initial Barometric Pressure 30 0"; /

Flask volume@ 2.0 /é? 94* CE_

Final Flask Vacuum "Hq ./5’—

-~

Final flask temp. F /0

Final Baxfml’ rirc Pressure M L q"ﬁ{ 7
Operatov \/,,%4’1/ ) '7774[//

{S} SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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b et D

FIELD DATA

NOX FLASK

S

Proje-c.t; No. / gﬁ) Run # ﬂ

. +Z ~
Location: »Z[/!//d 9 Aﬁﬂ/@%?‘?\i //g

Dater . 3—f 21 Time: 0QUE
Initial flask vacuum "Hq “ Ag /-
Initial flask temp. °F S0

Initial Barometric Pressure 20,085 [

Flask volume ](f/‘ /j p 7&9 f/f?..— ﬂ

Final Flask Vacuum "Hq 670

Final flask temp. °F 70

o

Operator ’L 773 ’/J*—/ {5 1/

/

. -
Final Barometric Preiye } ((f "f 'L7

YS}‘ SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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FIELD DATA

NOX FLASK

Project No. /SLW Run # .3 Yy\

Location: 7‘6074 . 45%/04577:/‘&/ /ﬁ,

Date: 3 7\“73‘ Time: / j /0

Initial flask vacuum "Hq 27.55‘”

Initial flask temp. p

T
. n
Initial Barometric Pressure 2?«61’4' W

Flask volume ( ° 2039, 2- /Ce,,

‘Final Flask Vacuum "Hg ' ¢ G

= e e o_ 70°
Tinal fiask temp. F T
Final Barometric Pre sureq 29, }/j/
Cpcrator X7 /11 ;\ j

%

.,

by { SCOTT ENVIRONMEINTAL TECHNOLOGY, INC.
At
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FIELD DATA

NOX FLASK

Project No. /448? | Run # Qfg 5

Location: K C/g" 3%2) 4(7"/5’7' Smﬁl ﬁ,

.ﬁate: 5’7, L—7~)/ Time: ,3 57

Initial flask vacuum "Hq 27,;

Initial flask temp. % f),s

Initial Barometfic Pressure (Z’ﬁr X«S——

Flask volume D 260 é'/-?. g ce

Final Flask Vacuum "Hq . 5/

Final flask temp. p >70. o9
Final Barometric Pressure _ ' 7_“{, '7/*/
Operator /( i\[/ )04 e

'@l SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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APPENDIX C

Laboratory Report

«}t@ SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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_ TABLE C1
PARTICULATE WEIGHTS SUMMARY (milligrams)
RCA Lancaster - Boiler #2 - 2/11/75

Run 1 Run 2 Run 3
Front Total Front Total Front Total
Catch % % Catch 7 % CCatch % %

Cyclone 70.2 21.1 17.7 18.6 13.7 10.7 12.0 11.2 9.5

Acetone 205.2 61.5 51.8 71.5 52.7 41.2 42.9 40.2 34.0
Front

Filter 58.0 17.4 14.7 45.6 33.6  26.3 51.9 48.6 41.1

gggg; 333.4 100.0 84.2 135.7 100.0 78.1 106.8 100.0 84.6
Back Back Back
% % _ %
Acetone 39.9 63.8 10.1 5.9 15.5 3.4 1.9 9.8 1.5
Back
Water
Back 22.6 36.2 5.7 32.1 84.5 18.5 17.5 90.2  13.9
gaCk 62.5 100.0 15.8 38.0 100.0 21.9 19.4 100.0 15.4
otal
Total 395.9 100.0 173.7 100.0 126.2 100.0

{g} SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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Cyclone

Acetone
Front

Filter

Front
Total

Acetone
Back

Water
Back

Back
Total

Total

TABLE C2
PARTICULATE WEIGHTS SUMMARY (milligrams)

RCA Lancaster - Boiler #3 - 3/11/75 - 3/12/75

Run #1 _ Run #2 Run #3

Front Total Front Total Front Total
Catch % % Catch pA A Catch % %

267.2 30.5 29.8 310.9 34.6 33.6 130.0 24.0 23.0
449.6 51.3 50.2 423.8 47.2 45.8 276.9 51.1 49.0
159.4 18.2 17.8 163.3 18.2 17.6 134.6 24.9 23.8
876.2 100.0 97.8 898.0 100.0 97.0 541.5 100.0 95.8

Back Back Back

% 7 A

1.0 5.1 0.1 4.4 15.9 0.5 0.9 3.8 0.2
18.7 94.9 2.1 23.3 84.1 2.5 22.9 96.2 4.0
19.7 100.0 2.2 27.7 100.0 3.0 23.8 100.0 4.2
895.9 100.0 925.7 100.0 565.3 100.0

I'i-g} SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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-~

TABLE C3 COAL SAMPLE PROXIMATE ANALYSIS

Run No:

Wet %

Moisture 9.40

Vol. Comb. Matter 4.57

Fixed Carbon 77.85
Ash "\\ 8.18
Sulfur 0.57

BTU/1b 12145

’{3} SCOTT ENVIRONMENTAL TECHNOLCGY, INC.

BOILER #2

Dry % Wet Z Dry %
- 7.60 -
5.04 4.61 4.99 |
85.93 79.11  85.62
9.03 8.68 9.39
0.63 0.59  0.64
13405 12332 13346

3
Wet 7 Lry %
8.10 -
.4.561 4.58
79.27 86.26
8.05 8.76
0.58 0.63
12382 13473



SET 1488 01 0475

TABLE C4 COAL SAMPLE ULTIMATE ANALYSIS
BOILER #2

(Analysis Performed on Composite of Samples from Runs 1, 2 & 3).

As Received Dry Basis
(%) (%)

Moisture 8.30 -

Carbon 77.72 84.75
Hydrogen _ 1.86 2.03 ,

ydrog e
" Oxygen 2.45 2.68
Nitrogen 0.77 0.84

Sulfur 0.59 0.64

Ash 8.51 9.06

BTU/1b 12313 13428

,@ SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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TABLE C5 COAL SAMPLE PROXIMATE ANALYSIS

Run No:

Moisture

Vol. Comb. Matter

Fixed Carbon

‘Ash -

Sulfur

BTIU/1b

ﬁ{‘?} SCOTT ENVIRONMENTAL TECHNMOLOGY, INC.

BO;LER #3

Wet % Dry % Wet 7 Dry 7

9.60 - 9.70 -

4.42 4.89 ‘4.73 5.24

77.29  85.50 76.90 85.16

8.69 9.61 8.67 9.60
- 0.58 0.64 0.56 0.62

12042 13321 11936 13218

| 3

Wet %2 Lry %
9.30 -
4.54» '5.12
77.56 . 85.51
8.50  9.37
0.56 ~ 0.62
12028 13261
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TABLE C6 COAL SAMPLE ULTIMATE ANALYSIS
BOILER #3

(Analysis Performed on Composite of Samples from Runs 1, 2 & 3).

As Received Dry Basis
KD )

Moisture 9.50 ) -

Carbon 76.54 84.57

Hydro en_ 1.86 2.05 )
[yArog -
Oxygen 2.13 2.36
Nitrogen 0.77 0.85

Sulfur ' 0.57 0.63
Ash 8.63 9.54

CBTU/1D ' 12013 ' 13274

@ SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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APPENDIX D1

Particle Sizing Analysis - Boiler #2

R
‘W; ; SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
L



SET 1408 OL G440 i
CE# 2133 A
N ® T o T :
’@U' COULTER COUNTER® Model 7 & T, Worksheet
A C)
SAMPLE ) 488-021 Acetone Wash
ELECTROLYTE DISPERSANT
Isoton IIA
ECUIPMENT SERIAL oo Aner. Ser |CALIBRATION| - Parr. w l+1al A
ORGANI(ZATION Scott Res. Labs
OPERATOR © 1. PATE  3/10/75 400 |21382 |Micros. [18.04 | 6 |3.2]142
Boiler #2 - Composite of Acetone Wash 100 |22105 |Micros. 9.53 110 13.21190
catches from Runs 1, 2 & 3
Az _ (g2 )3 2 Wiz - Wi &0, Model T
32w 1A b.2 [3.2 Sl L
k=dq A caLis. A 1 . 22 (81) 2 Wz-Wad 5 pmoger T4
. 10501 60.5% 1 \da
FOR MODEL T APERTURE DIA.} 400} 100 SAMPLE DATA
Geometric Mean}-t3 Volume }13 Diamater M Channel (W} Cunm.%IDif.%
.00575 .004091 198
0115 008181 250
0221 01636 .315
.0462 .03272 .397
0925 06545 500
.1851 .1309 630
.3702 2618 794
.7405 5236 1.00
1.481 1.047 1.26 100.0 - 06 ;
2.962 2.094 1.59 99.9 . 09 |
5.924 4,189 2.00 99.8 .3
11.85 8.378 2.52 9.6 .5,
23.70 16.76 3.17 99. 1 .8
47.39 33.51 4.00 98.3 1.2
94.78 67.02 5.04 97.1 1.7
189.6 1340 6.35 95,4 2.3
3791 268.1 8.00 S3.1 3.2
758.3 536.2 10.08 86.6 5.1
1516. 1072, 12.7 84.8 7.1
3033. 2145, 16.0 77.7 110.0
6066. 4288. 20.2 67.7 1311.5
12.13 x 103 8579, 25.4 s56.2 1121
24,27 x 103 17.16 x 103 32.0 44.0 [ 10.5
48.54 x 103 34.31x 103 40.3 33.6 3.8
97.18 x 103 68.63 x 103 50.8 24.7 7.0
194.4 x 103 137.3x 103 64.0 17.7 4.9
388.7 x 123 274.5 x 103 80.6 12.8 4.9
777.4 x 103 549.0 x 103 1016 7.8 2.1
1.555 x 106 1.098 x 105 128. 5.7 3.6
3.100 x 106 2.196 x 106 161, 2.1 2.1
6.219 x 108 4,392 x 106 203.
12.44 x 106 8.734 x 108 256,
24.83 x 106 17.57 x 10° 322,
49.75 x 106 35.14 x 106 4086,
99.50 x 106 70.27 x 108 512,
199.0 x 105 140.6 x 106 €45,
393.0 x 106 281.1 x 108 £12.
795.0 » 108 562.2 x 10° 1024. J

4222303
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SET 1488 01 0475

CE# 2133 B D1-4
g
{Gma COULTER COUNTER® Hodel T & T, Worksheet
¥ k X B N 4 b i
LB ATER™ rmodel | & 1, Worxsnes
.j@ t
SAMPLE
"~ #1488-02 Cyclone -
ELECTROLYTE . DISPERSANT
Isoton/Glycerine I1A
EQUIPMENT SERIAL Aper. Ser, CALIBRATION]| Part,

TA 1180 Dia. No. DATA Dia. Woltial A
ORGANIZATION Scott Res. Labs. =
OPERATOR DATE _ - L

E.H. 3/10/75 800 Latex 89 |10 3.2 (125.5p

Boiler # 2 - Composite of cyclone dry
catches from Runs 1, 2 & 3 -
el 3 A\ -
35w I -2: = (%lz) 2 Wz -Wh) For Model T
: A 3.2 A T3
= i = 2 _tds Wa-wWy) -
k d'\ A CALIB. A 169 Y —("‘;) 2 1 For Model Ta
FOR MODEL T APERTURE DIA| 800 SAMPLE DATA
Geometric Mean A2 Volume M |Diameter id Channel (W) Cum.%  Dii.%
.00575 004091 .1s8
0115 008181 250
.0231 01636 315
0462 03272 397
0925 06545 .500
.1851 11309 630
3762 .2618 754
7405 5236 1.00
1.481 1.047 1.26
2502 2.004 1E0
5.924 4.189 2.00
11.85 5.378 252 .
23.70 16.76 3.17
47.29 33.51 4.00 7
94.78 67.02 504
129.5 134.0 6.35
379.1 268.1 8.CO
758.3 £35.2 10.08
1516. 1072, 12.7
3033. 2145, 16.0 100.0 .9
6053. 4283, 20.2 99.1 2.0
12.13 x 103 £579. 25.4 97.0 3.7
24.27 x 103 17.16 x 103 32.0 93.3 9.8
48.54 x 103 34.31 x 103 40.3 83.51{ 16.8
97.18 x 103 £5.63 x 103 £0.8 66.71 19,7
194.4 x 103 137.3 % 103 540 46.9 1 16.1
385,7 x 103 274.5x 103 £0.6 30.81 11.5
777.4 x 103 549.0 x 103 101.6 19.3 G.Z2
1.555 x 106 1.098 x 106 108, 10.1 6.8
3.109 x 106 2.196 x 106 161, 3.2 3.2
6.219 x 108 4392 x 10° 203.
12.44 x 106 8.784 x 108 258,
24.88 x 108 17.57 x 10® 322.
2975 x 106 35.14 x 108 4086,
©9.50 x 106 70.27 x 108 512,
199.0 x 106 140.6 x 108 645
393.0 x 106 281.1 x 106 312,
7950 x 106 £62.2 x 10% 1124,

al7l0ce
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D1-6
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SET 1488 01 0475

D1-7
CE# 2133C

»@,3» COULTER COUNTER™ Model T & Ty Worksheel

e (D)
P -
SAMPLE Mixture (1-1)
ELECTROLYTE ] DISPERSANT
Isoton/Glvcerine IIA
EQUIPMENT _. SERIAL Aper. Ser.  JCALIBRATION] Part.
TA 1180 Dia. No. DATA Dia, WolElal A

GiiGANIZATION Scott Res. Labs.

D -
OPERATOR p 1p ATE 3/10/75 | 800 Latex g9 | 10)3.2 [125.1

Boiler #2 - Composite of acetone wash | 140 23856 |Micros. 18.04] 1113.2 l158

& cyclone catches from Runs 1, 2 & 3

%1 = (%1 ) rz Wz - Wi For Model T
3 2w t1a 3.213.2 bl
k= d¢\/ e " Lz (dry* oWz - Wi £oivodei Ta
A CALIB. A 1691112.5 1 ‘da
FOR MODEL T APERTURE DIA]800 |140 SAMPLE DATA
Geometric Mean/L13 Volume }vls Diemeter A4 Channel (W) Cum.% | D1f. %
.00575 .004091 198
.0115 .008181 .250
.0231 01636 315
0462 03272 .397
0925 06545 .500
1851 .1309 630
.3702 .2618 794 |
.7405 5236 1.00
1.481 1.047 1.26
2.302 2.001 1E0
5.924 4,189 2.00 100.0 .3
11.85 8.378 252 99.7 .0
23.70 16.76 3.17 99.1 1.1
47.39 33.51 4.00 97.9 1.5
94,78 67.02 5.04 96.4 2.2
189.6 134, 6.35 . 94.2 2.8
379.1 268.1 8.00 91.4 3.6
758.3 535.2 10.68 ' 87.7 4.5
1516, 1072, 12.7 83.2 4.9
3033. 2148, 16.0 78.3 5.7
60686. 4289, 20.2 72.6 6.6
12.13x 123 8579, ! 254 66.0 6.6
2427 x 103 1716 x 109 | 320 59.3 8.7
4354 x 109 3431 x 103 40.3 50.7 11.6
97.18 x " 03 68.63 x 102 50.8 30.1 12,9
194.4 x 103 137.3x 103 54.0 26.2 11.9
388.7 x 103 "2745x 109 R0.6 14.3 8.0
777.4x 103 5349.0 x 104 101.6 6.3 3.9
1.555 x 10© 1,098 x 109 128. 2.4 2.1
3.109 x 100 2.196 x 10° 161. .3 .3
6.219 x 106 4,392 x 10% 203.
12.44 x 10© 8.784 x 108 236.
24.83 x 100 17.57 x 10° 322,
49.75 x 10° 35.14 x 108 | 4Ch.
99.50 x 106 70.27 x 109 512.
1920 x 100 1206 x 100 | 045,
398.0 x 100 281.1 x 160 612,
796.0 x 100 £62.2 x 105 1024,

42270
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SET 1488 01 0475

APPENDIX D2

Particle Sizing Analysis - Boiler #3

E‘- .
{S}! SCOTT ENVIRONMENTAL TECHNQOLOGY, INC.



SET 1488 01 0475

CE# 2143 B D2-1
! % 3 ® A .3
(@ COULTER COUNTER® Model T & T, Worksheet
SAMPLE 1488-031 3
ELECTROLYTE DISPERSANT .
70% Isoton/30% Glycerol Type IJA, 1 min., ultrasonics
EQUIPMENT SERIAL Aper. Ser. CALIBRATION| Part. w o |+1al A
TA 1180 Dia. No. DATA Dia.
ORGANIZATION o .+ Research 560 Micros. |18.04| 6 |3.2]345
OPERATOR & PATE 5 /n5/75 200 B4921 [Micros. |18.04{10 |3.2231
Boiler #3 - Composite of acetone wash
catches from Runs 1, 2 & 3
- -
327 1A 3.213.2 Af=() 2 2 ™ pormal T
k=da/ — = Bz _(d1)? o Wa-Wib £ mogel Ta
A CALIB. A 1241164.5 A \dp
FORMODELT APERTURE DIA| 5601200 SAMPLE DATA
Geometric Mean}-&3 Volume #3 Dicmeter M Channel (W) Cumn.% | Dif.%
- 00575 004091 .198
0115 .008181 .250
0231 01636 315
0462 03272 .397
0325 06545 .500
.1851 1309 630
.3702 .2618 .794
.7405 5236 1.00
1.481 1.047 1.26
2.962 2.024 150
5.924 4,189 2.00
11.85 8.378 2.52
23.70 16.76 3.17 100.0 - 9
47.39 33.51 400 99,1 1.7
©4.78 67.062 5.04 97.4 2.6
189.6 134.0 6.35 94.8 4,1
379.1 258.1 8.00 90,7 5.4
756.3 538.2 10.08 85.3 6.4
1516. 1072, 12.7 78.9 7.l
3033. 2145, 16.0 71,9 7.3
6066. 4289, 20.2 64.6 7.5
12.13x 103 8578, 25.4 57.0 7.3
24,27 x 103 17.16 x 103 32.0 49,2 8.3
48.54 x 103 34.31 x 103 40.3 40,9 7.5
97.18 x 103 G5.63x 102 50.8 33.1 73
194.4x "03 137.3 x 103 54.0 25.8 6.0
283.7 x 103 274.5 x 103 £0.6 19.2 5.9
777.4 x 103 54G,0 x 103 1016 13.3 5.1
1.565 x 106 1.098 x 106 128. 8.3 4,9
3.109 x 106 2.196 x 106 161, 3.4 2.3
6.219 x 106 4.392 x 108 203, 1.0 i,0
12.44 x 106 8.784 x 106 256, 0 0
24,88 x 108 17.57 x 10° 322,
49,75 x 106 35.14 x 106 405,
©5.50 x 106 70.27 x 106 512,
1722.0 x 106 1406 x 106 645,
353.0 x 106 231.1 x 106 812,
793.0 x 106 £52.2 x 10° 1024
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SET 1488 01 0475 ‘ ' B SRR,

CE# 2143 A D2-4
\(" " -
AT Ty O . : .
&3 COULTER COUMTER® Model T & T, Workshaet
R
SAMPLE § 100 03 -
ELECTROLYTE DISPERSANT
50% Isoton/50% Glycerol Type IIA, 1 nmin. ultrasonics
EQUIPMENT TA SERIAL 1180 /;pl:r ieor: CALISZT/_\;\HON ‘:;a;t.' w |+1a] a
ORGANIZATION ¢ tt Research 800 Latex 89 | 10{3.2{139
OPERATOR  payra Bisnow'©  3/25/75
Boiler #3 - Composite of cyclone dry
catches from Runs 1, 2 & 3
3 5w o " f\—lz=(-g-f~ ? 2(Wz-W|) For Model T
k=dq A CALIB. A 1237 Qf:(%i )* 2 W2 Wi or pocer Ta
FOR MODEL T LWPERTURE DIAL 800 SAMPLE DATA
Geometric chnﬁls Volume .U-:’ Diameter A Channel (V) Cum.% | Dif.%
- .00575 004091 188
0115 .002181 .250
0231 01036 315
0462 03272 297
0525 05545 .500
.1851 .1308 630
.3702 2618 .734
7405 5235 1.00
1.481 1.047 1.26
2962 2.094 153 1
5.924 4.183 2.00 |
11.85 8.373 2.52
23.70 16.75 317
47.39 33.51 4.00
94.78 67.02 5.04
189.6 134.0 6.35
379.1 268.1 8.00
758.3 536.2 10.08
1516. 1072, 12.7 100.0 .8
2033, 2145, 16.G gg. .2 1.8
6066. 4284, 20.2 g7 .4 1,9
1213 x " 03 8579. 25.4 95. 4 1.9
24,7 x " 03 17.16 » 103 320 93,5 2.0
4B.54 » 104 34.31 x 103 40.3 89,7 6.0
97.18 x 103 68.62 x 103 50.8 82.8 10.7
194.4 x 103 132.3% 103 64.0 72.1 11.9
388.7 x 103 2745 x 109 80.6 60.2 17.9
777.4» 103 5490 x 102 101.6 42,2 18.8
1.555 x 106 1.098 x 106 128, 23.5 15,2
3.109 x 108 2,185 x 106 161, 8.3 5.8
6.219 x 106 4.297 x 108 203. 2.5 2.5
12.44 x 10° 8.784 x 108 256, Q 0O
24.£8 x 105 17.57 x 10° 322,
49.75 x 10° 35.14 x 106 4086,
©9.50 x 10 70.27 x 106 512,
1990 x 106 140.6 x 68 645,
298.0 x 100 281.1 x 1069 812,
796.0 x 10° 562.2 x 105 1024, ]

£422100%
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SET 1488 01 0475
CE# 25 43 C

D2-7

@‘_S:‘é}; COULTER COUNTER® Model T & IA Workshaet

ELECTROLYTD

DISPERSANT

530% Isoton/50% Glycerol Type ITA, 60 sec. ultrasonics
EQUIPMENT SERIAL Aper. Ser.  |CALIBRATION| Port. w |+1a|l a
1180 Dis. No. DATA Dia.
ORGANIZATION Scott Research 800 Latex 89 10 |3.2 (139
GPERATOR DATE 5 /n6/75 200 $4921 [Micros. |18.04[10 |3.2 [|231
Boiler #/3 -- Composite of acetone wash &
cyclone catches from Runs 1, 2 & 3
2w 1A 3.2(3.2 %\f:(ga) 2 erttada]
k= dﬁ\/ A CALIB. A 1871164.5 K’f:(%') z(wz ) For Mol T
FOR MODEL ¥ APERTURE DIA|EC0 [200 SAMPLE DATA
Geometric Maan /.&3 Volume ;»13 Diamaeter A Channe! (W) Cum.% | Dif.%
00575 i 004091 .183
o015 | oosis 250
0231 01636 315
0462 03272 397
| e | 06545 500
.1851 1309 630
3702 .2618 794
7405 [~ 5228 1.00
1.481 1.047 1.26
2 0OR% B J I NGA 1 R0
5924 | 4189 2.00
11.85 8.378 2.52
23.70 " T16.76 317 100.0 .6
4733 33.51 4.00 99.4 | 1.0
94,78 17 6702 504 98.4 | 1.4
189.6 134.0 6.35 97.0 1.9
3791 268.1 B.0O 95.1 2.5
759.3 536.2 10.08 92.6 2.8
1516, 5072, 12.7 89.8 2.1
3033 2145, i6.0 86.7 3.6
6086, 4209, 202 83,1 3.6
12ux10J ] {“’/‘9 25.4 79.5 3.6
24.27 % 107 17.16 x 103 32.0 75.9 5.3
| 48,54 x 103 34.31 x 103 40.3 70.6 7.5
97.18x 103 69.63 x 103 508 63.1 9.2
104.4 x 109 137.3 x 103 64.0 53.9 3.0
338.7 x 103 2745 x 103 £0.6 45.9 |1 10.9
7774 x 103 549.0 x 103 101.6 35.0114.4
1.555 % 100 1.098 x 10° 128, 20.6 111.2
3.109 x 106 2,196 x 106 161, 9.4 5.9
6.218 x 16° 4.392 x 106 203. 3.5 3.4
12.44 x 10¢ 8.784 x 16° 288, <1 1
24.88x 105 | 1757 x10v 322. 0 0
49,75 x 100 35.14 x 106 406,
99.60 x 106 70.27 x 10° 512.
192.0x 10° 140.6 x 10t (45,
3080 106 2311 x 109 312,
798.0x10° | 562.2x 106 1024,

4221000
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APPENDIX E

Test Log

SCOTT ENVIRONMENTAL TECHNOLOGY, INC.



SET 1488 01 0475

TEST LOG

On February 10, 1975, the Scott test team arrived at the
RCA-Electronic Components plant in Lancaster, Pennsylvania and set up
the necessary equipment for EPA Method 5 and Method 7 testing on Boiler
#2. No testing could be performed on this day due to some changes that
had to be done on the traverse railing. However, an initial traverse of
the stack was conducted for stack velocity and temperature conditions.

On February 11, 1975, three EPA Method 5 tests, each for a
duration of sixty minutes, were conducted. In addition, NOX samples,
Orsat bag samples and process conditions were obtained. No critical
problems were encountered during the three tests. Preparations for testing
Boiler #1 the next day were made. '

On Tebruary 12, 1975, a quick preliminary traverse of Boiler #1
showed negligible or almost undetectable flow in the stack. In addition,
a severe snowstorm prevented any testing possible. In mutual consultation
with the Project Officer, it was decided to test Boiler #3 instead on a
later *date. The Scott team returned to Plumsteadville on February 12, 1975.

On March 11, 1975, the Scott team returned to RCA to conduct
tests on Boiler #3. Test equipment was set up, a preliminary traverse
performed and the first test conducted. On March 12, 1975, twd more tests
were conducted. No undue problems occurred during these tests, except
that a high line vacuum near the end of Run.3 required a filter replacement.

The Scott team returned to Plumsteadville on March 12, 1975.

[‘:{‘ Tfr' SCOTT ENVIRONMENTAL TECHNOLOGY, INC.

—
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APPENDIX F

Project Participants

')\L! ::}} SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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