Ameri( an 1500 Wilson Boulevard
A B M A Boiler Manufacturers Arlington VA 22209

Association

United States Division of Power Systems
DO E Departmen t Energy Technology Branch

of Energy Washington DC 20545

U.S Environmental Protection Agency Industrial Environmental Research EPA-600/7-80-064h
E PA Office of Research and Development Laboratory April 1980

Research Triangle Park NC 27711

Field Tests of Industrial
Stoker Coal-fired Boilers
for Emissions Control and
Efficiency Improvement —
Site E (Data Supplement)

Interagency
Energy/Environment
R&D Program Report




RESEARCH REPORTING SERIES

Research reports of the Office of Research and Development, U.S. Environmental
Protection Agency, have been grouped into nine series. These nine broad cate-
gories were established 1o facilitate further development and application of en-
vironmental technology. Elimination of traditional grouping was consciously

planned to foster technology transfer and a maximum interface in related fields.
The nine series are:

1. Environmental Health Effects Research

2. Environmental Protection Technology

3. Ecological Research

4. Environmental Monitoring

5. Socioeconomic Environmental Studies

6. Scientific and Technical Assessment Reports (STAR)

7. Interagency Energy-Environment Research and Development

8. "Special” Reports
9. Miscellaneous Reports

This report has been assigned to the INTERAGENCY ENERGY-ENVIRONMENT
RESEARCH AND DEVELOPMENT series. Reports in this series result from the
effort funded under the 17-agency Federal Energy/Environment Research and
Development Program. These studies retate to EPA’s mission to protect the public
health and welfare from adverse effects of pollutants associated with energy sys-
tems. The goal of the Program is to assure the rapid development of domestic
energy supplies in an environmentally-compatible manner by providing the nec-
essary environmental data and control technology. Investigations include analy-
ses of the transport of energy-related pollutants and their health and ecological
effects; assessments of, and development of, control technologies for energy

systems; and integrated assessments of a wide'range of energy-related environ-
mental issues.

EPA REVIEW NOTICE

This report has been reviewed by the participating Federal Agencies, and approved
for publication. Approval does not signify that the contents necessarily refiect
the views and policies of the Government, nor does mention of trade names or
commercial products constitute endorsement or recommendation for use.

This document is available to the public through the National Technical Informa-
tion Service, Springtield, Virginia 22161.



EPA-600/7-80-064b
April 1980

Field Tests of Industrial Stoker Coal-fired
Boilers for Emissions Control and
Efficiency Improvement — Site E

(Data Supplement)

by

J.0. Burlingame, R.A. Parker, W.M. Jackson,
and J.D. Demont

KVB, Inc.
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422

|AG/Contract Nos. IAG-D7-E681 (EPA), EF-77-C-01-2609 (DoE)
Program Element No. EHE624

Project Officers: R. Hall (EPA) and W. Harvey, Jr. (DoE)

Industrial Environmental Research Laboratory
Office of Environmental Engineering and Technology
Research Triangle Park, NC 27711

Prepared for

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Research and Development
Washington, DC 20460

U.S. DEPARTMENT OF ENERGY
Division of Power Systems/Energy Technology Branch
Washington, DC 20545

and

AMERICAN BOILER MANUFACTURERS ASSOCIATION
1500 Wilson Boulevard
Arlington, VA 22209



ABSTRACT

The Data Supplement is a compilation of test data presented in greater
detail than was practical in the Final Technical Report. It is intended
to provide the necessary details to other researchers who are interested
in performing their own analysis. Readers are referred to the contract
final report for information as to objectives, description of facility
tested and coals fired, test equipment and procedures, interpretations
and conclusions. The Final Technical Report also contains data summaries
not found in this volume. The Supplement contains panel board data for
each test, detailed particulate, O,, CO3, NO, SO; and SO3 data, particle
size distribution data, modified smoke spot data, chemical analysis of
the coal and coal size consistency data.
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FOREWORD

The purpose of this Data Supplement Volume is to document data
in greater detail than was practical in the Final Technical Report.l It
is intended to provide the necessary details to other researchers who are
interested in performing their own analysis. Readers are referred to the
contract final report for information as to objectives, description of
facility tested and coals fired, test equipment and procedures, inter-
pretations and conclusions. The Final Technical Report also contains data

summaries not found in this volume.

The data in this volume are arranged by type (i.e., Panel Board
Data, Particulate Data, etc.) and within each type by test number. Data
summaries where they exist are at the front of each section. The boiler
tested is referred to as Boiler E; as it is the fifth boiler tested under
the program entitled, "A Testing Program to Update Equipment Specifications

and Design Criteria for Stoker Fired Boilers."

lgabrielson, J. E., et al, "Field Tests of Industrial Stoker Coal-
Fired Boilers for Emissions Control and Efficiency Improvement - Site E."
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To Convert From

CONVERSTION

FACTORS

ENGLISH AND METRIC

in
in
ft
£t2
£t3

2

1b
1b/hr
1b/10°BTU
g/Mcal

BTU
BTU/1b
BTU/hx
J/sec
J/hr

BTU/ft/hr
BTU/ft/hr

BTU/ft2/hx
BTU/ft2/hr
BTU/ft3/hr
BTU/ft3/hr

psia
IIH20

Rankine
Fahrenheit
Celsius
Rankine

Pa
Pa

Celsius
Celsius
Kelvin
Kelvin

FOR TYPICAL COAL FUEL

ppm
ppm
ppm
ppm
ppm
ppm

*Federal
thus NO

@

[CNCEONNG]

3%
3%
3%
3%
3%
3%

(s05)
(S03)
(NO) *
(NO3)
(co)
(CHy)

ng/J
ng/J
ng/J
ng/J
ng/J
ng/J

(1b/10%Btu)
(1b/106Btu)
(1b/106Btu)
(1b/106Btu)
(1b/10%Btu)
(1b/10°Btu)

UNITS TO SI UNITS

Multiply By

2.540
6.452
0.3048
0.09290
0.02832

0.4536
0.1260
430
239

1054
2324
0.2929
1.000
3600
0.9609
3459
3.152
11349
10.34
37234

6895
249.1

5/9
5/9
C+2
= 5/9

I

AAOQO

0.851
1.063
0.399
0.611
0.372
0.213

R-273
(F-32)
73

R

(1.98x1073)
(2.47x10"3)
(9.28x10"4)
(1.42x10™3)
(8.65x104)
(4.95x10"%)

environmental regulations express NOx in terms of NOj;
units should be converted using the NO2 conversion factor.
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CONVERSION FACTORS

SI UNITS TO ENGLISH AND METRIC UNITS

To Convert From

cm
cm?
m
m

2
m3

Kg

Mg/s
ng/J
ng/J

J/kg
J/hr/m
J/hr/m2
J/hr/m3

W

1]
W/m
W/m2
W/m3

Pa
Pa

Kelvin
Celsius
Fahrenheit
Kelvin

FOR TYPICAL COAL FUEL

1b
1b/hr
1b/108BTU
g/Mcal

BTU

BTU/1b
BTU/ft/hr
BTU/ft2/hr
BTU/ft3/hr

BTU/hr
J/hr
BTU/ft/hr
BTU/ft2/hr
BTU/ft3/hr

psia
IIH20

Fahrenheit
Fahrenheit
Rankine
Rankine

ng/J
ng/J
ng/J
ng/J
ng/J
ng/J

Ppm
ppm
ppm
ppm
ppm
ppm

3%
3%
3%
3%
3%
3%

[CRCNECN NG

vi

(so2)
(S03)
(NO)
(NO3)
(co)
(CHg)

Multiply By

0.3937
0.1550
3.281

10.764

35.315

2.205
7.937
0.00233
0.00418

0.000948
0.000430
0.000289
0.0000881
0.0000269

3.414
0.000278
1.041
0.317
0.0967

0.000145
0.004014

1.8K-460
1.8C+32
F+460
= 1.8K

oo
]

1.18
0.941
2.51
1.64
2.69
4.69
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Multiplication

Factor

1018
1015
1012
10°
10°
103

102

10-3
10°©
1079
io-12
10-15
10-18

*Not recommended but occasionally used

SI PREFIXES

Prefix

exa
peta
tera
giga
mega
kilo
hecto*
deka*
deci*
centi*
milli
micro
nano
pico
femto
atto

vii

SI Symbol

[oe P ST = BN O

o

O MO ST 3 0Q
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TT1A

EMISSION UNITS CONVERSION FACTORS
FOR TYPICAL COAL FUEL (HV = 13,320 BTU/LB)

Multiply . . rains .
o py | * Weight in Fuel 1bs/106Btu grams/108cal (bry Zpg% 0y (Diy @léfxgzz)
Cbtain S N S0 NO2 S02 NO2 SOx NOx S05 NO3
/ 7 / /
S / ' / -4/
ah 0.666 //:::2:::/ 0.370 //i:::;//, 13.2x10 ///i::;// 1.48 ///////.
e 1 ~ | /// 7 I A Y /
N 0.405 0.225 /::;E;;;// 5.76x10'4‘/j:::/// .903
| /// /// . /. o ///
S0, 1.50 /::/// (.556) /;:;::;//IIQ.leO‘q ,/j::i::;/ (2.23) i:::j:://
1bs/108Btu : : //i: L ) ///f, / Z
// 7/ 7/ //
NO, ////// 2.47 //// (.556) ///// 14.2x10™4 //// (2.23)
/ e // P
) e () w7
S0, 2.70 (1.8) ///// 35.6x10° //// (4.01) //////
grams/10°cal //ij: ya 1 - £ ///
7 % / g
NO, 4.44 / (1.8) /25.6x10 (4.01)
/ / / /
77 7 - o
758 505 281 ,
PPM oo ﬁ / % 1 — //
(Dry @ 3% 05) / /s
- ZNOX / / 1736 / 704 // 391 / 1566
g% / / . £
D0 o 00 o [ et ]
.676 (.448) (.249) / 8.87x10 /
Grains/SCFsoz ,//i: / ; - 1
(Dry @ 12% CO3) / // 7 //
NO, /////// 1.11 //i:j::>// (.448) J////’ (.249) l//i:::: 6.39x104
£ /) / /
NOTE: 1. Values in parenthesis can be used for all flue gas constituents such as oxides of carbon,

oxides of nitrogen, oxides of sulfur, hydrocarbons, particulates, etc.
2. Standard reference temperature of 530°R was used.
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SECTION 1.0

PANEL BOARD DATA

1.1  CONTROL ROOM DATA SHEETS PaGE 2
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ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr
Load, %
Coal, 1lb/hr
TEST NO. /
Moy s
DESCRIPTION wite o, 2 Nuds
v T
coaL Keat Gt | etz e
DATE ]
STEAM INTEGRATOR x 200 lbs. Tc0ieT
TIME 1424
CHART RECORDERS
~ STEAM FLOW X 100,000 1lbs/hr (red) lo
RELATIVE AIR FLOW (green) [
STEAM TEMPERATURE, °F (blue) {32
STEAM INDICATOR X 1000 1lb/hr /o7

DRUM LEVEL (red) -1
OXYGEN, % (green) “{)’ '
SMOKE x 0.5 RINGLEMAN  (blue) 37
DRUM INDICATOR X 1 inch -7
ECON GAS IN, °F (red) Sie
ECON GAS OUT, °F (green) "5-{.'2
ECON WATER IN, °F (blue) 517
ECON WATER OUT, °F (purple) 214




Sheet 2 of 4

KVB
TEST NO. /
STEAM HEADER PRESS, psig /110
DRUM PRESSURE (black), psig /{i
FEEDWATER PRESS (red), psig /6%
DRAFT GAUGES

WINDBOX,  "H,O A
FURNACE,  "H,0 =,k
BOILER OUTLET, "H,0 -.%
ECONOMIZER OUTLET, "H,0 -3

-5-1
COLLECTOR OUTLET,  "H,0
OVERFIRE AIR FRONT, "H,0 L%
OVERFIRE AIR REAR, "H,0 ¥

CONTROLS
FUEL FEED 27
STEAM FLOW/AIR FLOW (AUX) b+
F.D. DAMPER -
STEAM FLOW/AIR FLOW T
OVERFIRE AIR a5
FURNACE DRAFT 4
ID FAN AMPS sy
FD FAN AMPS —
|




Sheet 3 of 4

TEST NO. /
GRATE SPEED, REL. 2.8

_ _—
GRATE PRESSURE, PSIG _ 25
GRATE #1 FEEDER LENGTH, REL, b
GRATE #2 FEEDER LENGTH, REL, A%
GRATE #3 FEEDER LENGTH, REL, 20
GRATE #4 FEEDER LENGTH, REL, )4
FRONT OVERFIRE AIR
(upper/lower) "H»0
REAR OVERFIRE AIR
(upper/lower) "H20
REINJECTION AIR, "Hy0
ASH BED THICKNESS, inches 3"
COAL SCALE #1 x 200 lbs 77’}’”
COAL SCALE #2 x 200 lbs 37196
TIME COF READING 1y 4§
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NOTES

TEST NO: ¢ .

TEST NO: . T A

TEST NO:

TEST NO:

TEST NO:
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ABMA TEST SITE E
BOILER NO, 2

CONTROL ROOM DATA SHEET

Steam, 1b/hr 77 222

Load, % .7
Coal, 1lb/hr </§%¢.
—
TEST NO. 7
PN —
DESCRIPTION wty bowes
—
—
COAL Kot {at Tt { s
DATE I-le -6
- V4 o
STEAM INTEGRATOR X 200 lbs, b1 161574 3%
TIME ["flﬁ‘}' - [6®l 11 9v
CHART RECORDERS
~ STEAM FLOW X 100,000 lbs/hr (red) 0 qv 9% 2l i-’”» ot
RELATIVE AIR FLOW (green) [ & of l.vy [t ’
STEAM TEMPERATURE, °F (blue) | 422~ § 30 e % -
STEAM INDICATOR X 1000 1b/hr L o o 01,00 ¢
DRUM LEVEL (red) ~|.v ~ -1 1‘
OXYGEN, % (green) éu’ 5( g 3/
SMOKE x 0.5 RINGLEMAN  (blue) - 74 2% 14 A
DRUM INDICATOR X 1 inch ~| ¢ -1 '
ECON GAS IN, °F (red) Ehe Shi gl
ECON GAS OUT, °F (green) 133 330 3
ECON WATER IN, °F (blue) 71e e 105
ICON WATER OUT, °F  (purple) Mo 27 L7
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KVB

TEST NO. 2
STEAM HEADER PRESS, psig [ jerv I
DRUM PRESSURE (black), psig |4 1to e
FEEDWATER PRESS (red), psig | 2 7L 'd
DRAFT GAUGES
WINDBOX,  "H,0 Db 06 o
FURNACE,  "H0 - b -3 -4
Z
BOILER OUTLET, "H,0 Je -, 6> R
ECONOMIZER OUTLET, "“H,0 3.7 5 3%
COLLECTOR OUTLET,  "H,0 ry o g.e < 4
OVERFIRE AIR FRONT, "H,0 ﬂf L% 7 23
OVERFIRE AIR REAR, "H,0 1;/ T 30
CONTROLS
FUEL FEED 47 LC v
STEAM FLOW/AIR FLOW (AUX) Jolt Jeo+ v re
F.D. DAMPER — —_ -
STEAM FLOW/AIR FLOW &= ¢ fe b
OVERFIRE AIR o< b &2
FURNACE DRAFT < 4 d<
ID FAN AMPS pe> i o
FD FAN AMPS . —_ - —
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TEST NO. Vv
GRATE SPEED, REL. o0& |9
-
GRATE PRESSURE, PSIG 20 38
GRATE #1 FEEDER LENGTH, REL, Y L
GRATE #2 FEEDER LENGTH, REL, ’L"’ 14
GRATE #3 FEEDER LENGTH, REL, 10 2
GRATE #4 PEEDER LENGTH, REL, 70 79
FRONT OVERFIRE AIR 2y
(upper/lower) - pyl Mﬁ
REAR OVERFIRE AIR ' |
(upper/lower) bl It ‘
. i
REINJECTION AIR, Rl |
ASH BED THICKNESS, inches 3
Yoot (e G 02 75 ka
COAL SCALE #1 x 200 lbs 272027 | 41 o3
COAL SCALE #2 x 200 lbs TS LK a3 1
TIME OF READING 229 L4y
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ABMA TEST SITE E
BOILER NO, 2

CONTROL ROOM DATA SHEET

Steam, 1b/hr 9 ¢ 64
Load, % X4
Coal, lb/hr 720
TEST NO. 3 > =
T ad
DESCRIPTION b
CcoaL Kot ¢ ¢
DATE Ji- 1%
, T EIE s, i
STEAM INTEGRATOR x 200 lbs. Reel) T4 18 5914
TIME ,‘ :'U 'L U M,l}
CHART RECORDERS
i iy
 STEAM FLOW X 100,000 1lbs/hr (red) %4 71 % i Keceo
7
RELATIVE AIR FLOW (green) /;o )5 Lt
STEAM TEMPERATURE, °F (blue) | 430 430 dgc
STEAM INDICATOR X 1000 1b/hr 7 47 T4 3) g1 coc
DRUM LEVEL (red) ~|v -0 SO
OXYGEN, % (green) LY b{ e
7. ”
SMOKE x 0.5 RINGLEMAN {blue) ;’4 3 ’7 739
i Ve
DRUM INDICATOR X 1 inch - [0 - D> S
Lpp
ECON GAS IN, °F (red) oty J:r,( S
ECON GAS OUT, °F (green) 310 37 %)
)
ECON WATER IN, °F (blue) ML ] 247
ICON WATER OUT, °F (purple) ?L/é Zlylf lL‘l/
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TEST NO. 3 3 3
STEAM HEADER PRESS, psig 1§71 184 14t
DRUM PRESSURE (black), psig 185 141 94
FEEDWATER PRESS (red), psig 245 294 97
DRAFT GAUGES
_WINDBOX,  "H,0 -1 -1 -2
FURNACE, "H20 =il - .l
BOILER OUTLET, "H,0 _ a4 ’-ff" -
ECONOMIZER OUTLET, "H,0 _1¢ -10 -2°
COLLECTOR OUTLET,  "H,0 -1 -3¢ -4
OVERFIRE AIR FRONT, "H,0 2 1< 245
OVERFIRE AIR REAR, "H,0 2§ { 26 ¢ 744
CONTROLS
FUEL FEED 3 317 23
STEAM FLOW/AIR FLOW (AUX) —_ - =
F.D. DAMPER . {c 4o
STEAM FLOW/AIR FLOW 51 < 2
OVERFIRE AIR 5¢ be b
FURNACE DRAFT B 32 3
ID FAN AMPS 086 159 )
FD FAN AMPS 15 1 e

10
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TEST NO. 3 Eg 3
GRATE SPEED, REL. z2.¢ 1V (A
~ i .
GRATE PRESSURE, PSIG 35 Yo ofv
GRATE #1 FEEDER LENGTH, REL. v 3 13
GRATE #2 FEEDER LENGTH, REL. 15 b S0
GRATE #3 FEEDER LENGTH, REL, 2% » 1% 9%
e ¢
GRATE #4 FEEDER LENGTH, REL, 77 29 Z
FRONT OVERFIRE AIR _/ —_ o
(upper/lower) "H-0 [rspsi 4 iy
REAR OVERFIRE AIR R 4 '/;y |
(upper/lower) "H0 /</1¢' s '% /
. v ,
YA /
REINJECTION AIR, "H0 ! 70 o5, /»
ASH BED THICKNESS, inches 3 7 3"
COAL SCALE #1 x 200 lbs 3811 by 89
COAL SCALE #2 x 200 1bs 2754 17324/
e
TIME OF READING 138 PR
L

11
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ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET
Steam, 1b/hr /075309

Load, % o7

Coal, 1b/nr __ 1380%

TEST NO. ‘ 4 L{ 4 4

Wy ona? ;
DESCRIPTION witl st s
COAL Kentrndery
DATE H—Zojﬁ
STEAM INTEGRATOR x 200 1bs. $06 240 g0700F | %0778 45 9L
TIME 1318 - i%: 37 1573 7284

CHART RECORDERS

' STEAM FLOW X 100,000 1bs/hr (red) TN h? 0. 3 110,00
RELATIVE AIR FLOW (green) T4 166 [ v
STEAM TEMPERATURE, °F (blue) fi 4}&- 430
STEAM INDICATOR X 1000 1lb/hr |15 (1{ h s { 121,000
DRUM LEVEL (red) 30 B ] 0 T
OXYGEN, % (green) | 17" 4% R
SMOKE x 0.5 RINGLEMAN  (blue) - 30 1317 2%
DRUM INDICATOR X 1 inch 1. +.8 0
ECON GAS IN, °F (red) En ¢/ Lot
ECON GAS OUT, °F (green) s 104 b0 3lo
ECON WATER IN, °F (blue) 217 21% 28
ECON WATER OUT, °F  (purple) 217 277 27
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TEST NO. 4 4 4
STEAM HEADER PRESS, psig i1 141 162
DRUM PRESSURE (black), psig 20 21 Jot
FEEDWATER PRESS (red), psig 1.{( 140 J4v
DRAFT GAUGES
WINDBOX,  "H,0 IR 2 29
FURNACE, "H,0 o7 214 01}
BOILER OUTLET, "H,0 e 042 2 90
ECONOMIZER OUTLET, "H,0 y17 4< 41
COLLECTOR OUTLET,  "H,0 7.4 1.9 1V
OVERFIRE AIR FRONT, "H50 1%.¢ i%-9 18-
OVERFIRE AIR REAR, "H,0 19.v e ot
CONTROLS
FUEL FEED 3% 43 oy
s et
STEAM FLOW/AIR FLOW (AUX) -jp< 09 (s W
F.D. DAMPER - - ~
STEAM FLOW/AIR FLOW b8 72 32
OVERFIRE AIR Ly 14 s
FURNACE DRAFT Le be be
ID FAN AMPS ny ous o
FD FAN AMPS - — =
L

13
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TEST NO. ‘-{ ‘—, 4
GRATE SPEED, REL. 7c 7 1.V ;
GRATE PRESSURE, PSIG do- 4o Ao :
GRATE #1 FEEDER LENGTH, REL, 71 27 22
GRATE #2 FEEDER LENGTH, REL. 14 27 27
GRATE #3 FEEDER LENGTH, REL, P o Te '*-;t
GRATE #4 FEEDER LENGTH, REL, 2 24 4 1}
FRONT OVERFIRE AIR w,?;/ T
(upper/lower) "H,0 17 ?sr
REAR OVERFIRE AIR 731‘/ —
(upper/lower) “H20 RET 4
REINJECTION AIR, "H20 (% ps,

t
ASH BED THICKNESS, inches S-d
COAL SCALE #1 x 200 1lbs 174bot 21403
COAL SCALE #2 x 200 lbs 1959 37) 477
TIME OF READING ,1‘15/ il 1%
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ABMA TEST SITE E
BOILER NO, 2

CONTROL ROOM DATA SHEET

Steam, 1b/hr 92,33
Load, % 573
Coal, 1b/hr /. viT
TEST NO. 5 5 {
fews leeed
DESCRIPTION with paact
COAL Kt wc€y Tk e
DATE -zv ¢
TR
STEAM INTEGRATOR x 200 1bs. 2012 gosil g1l
/
TIME 11 <8 .2 [b-u
CHART RECORDERS
 STEAM FLOW X 100,000 lbs/hr (red) 2 4§ jev
RELATIVE AIR FLOW (green) )b ub Jit
STEAM TEMPERATURE, °F (blue) W3o U0 LER
STEAM INDICATOR X 1000 1b/hr [0 jof jo7
DRUM LEVEL (red) ~11 - b +1
OXYGEN, % {(green) 3{ " 14 s bS
i o
SMOKE x 0.5 RINGLEMAN  (blue) 14 1 M 1o
DRUM INDICATOR X 1 inch -2 - b r.v
ECON GAS IN, °F (red) §Lv 1% ge
ECON GAS OUT, °F (green) Jbo 755 1¢S
ECON WATER IN, °F {(blue) 11t 214 121
ECON WATER OUT, °F (purple) 2% 244 1‘11
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KVB
TEST NO. 5 g g
STEAM HEADER PRESS, psig 194 134 \lo
DRUM PRESSURE (black), psig o 47 1@<
FEEDWATER PRESS (red), psig i AN IRy
DRAFT GAUGES
WINDBOX, "H,0 64 9 >y
FURNACE, "H0 - 0 — 8.0 ~010
BOILER OUTLET, "H,0 -0 Hp - 0q? -0
ECONOMIZER OUTLET, "Hy0 -1y -y -4
COLLECTOR OUTLET, "H,0 -] -6 %
OVERFIRE AIR FRONT, “H,0 7% %2 2%0
OVERFIRE AIR REAR, "H,0 Jot Ji-e X +
CONTROLS
FUEL FEED b? o 1.4
STEAM FLOW/AIR FLOW (AUX) [Uo+ 35 'l
F.D. DAMPER - ~ -
STEAM FLOW/AIR FLOW b L bz
OVERFIRE AIR 4 %4 X
FURNACE DRAFT bt g{ S
ID FAN AMPS i) s ol
FD FAN AMPS _— - -

16
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KVB

TEST NO. 5 y
GRATE SPEED, REL. 2¢ Iy 72
GRATE PRESSURE, PSIG 4o oo Ho
GRATE #1 FEEDER LENGTH, REL. % A 70
GRATE #2 FEEDER LENGTH, REL. 2¢ 2 )
GRATE #3 FEEDER LENGTH, REL., 1§ e 4
GRATE #4 FEEDER LENGTH, REL, 2 ks ¥ 32
FRONT OVERFIRE AIR 1 lait
(upper/lower) "H50 s
REAR OVERFIRE AIR 3/ '
(upper/lower) "H20 4 "/\ A
REINJECTION AIR, "H,0 \ Vi

¥
ASH BED THICKNESS, inches x 3
COAL SCALE #1 x 200 lbs 115341 s
COAL SCALE #2 x 200 lbs 411§ T Rk
TIME OF READING 4. il

- 17
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KVB

ABMA TEST SITE E
BOILER NO, 2

CONTROL ROOM

DATA SHEET .
Steam, 1b/hr 77 453

Load, % Sé 1
Coal, lb/hr 2 SN
TEST NO. =
Pt~ lna s
DESCRIPTION foww OFA
COAL = J&_g, (bdat Ont)
DATE (2 (2-78
STEAM INTEGRATOR x 200 1bs. Q1§32 4144 4791+
TIME i4-00 i§:de 1111
CHART RECORDERS
STEAM FLOW X 100,000 lbs/hx (red) Log Jov [01,
RELATIVE AIR FLOW (green) (24 1.1( 1<
STEAM TEMPERATURE, °F (bluel | 435 49 U3
STEAM INDICATOR X 1000 1b/hr lio [oh | o7
DRUM LEVEL (red) -1.¢ o -0
OXYGEN, % (green) 4o 1 ¢5
SMOKE x 0.5 RINGLEMAN  (blue) z% .0 %;M 14
DRUM INDICATOR X 1 inch 70 s .4
ECON GAS IN, °F (red) 480 549 Lo
ECON GAS OUT, °F (green) %4 £144 354
ECON WATER IN, °F (blue) 2le 7_o{ 2el
ECON WATER OUT, °F (purple) 208 1% 210

18
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KVB

TEST NO. =

STEAM HEADER PRESS, psig 11 140 i9e
DRUM PRESSURE (black), psig 144 140 1%
FEEDWATER PRESS (red), psig 194 219 774

DRAFT GAUGES
WINDBOX,  "H,0 +0.b Tof +og
FURNACE, "H»0 <031 - ,0%% -0
BOILER OUTLET, "“H,0 - 0o -0-85 | -~ %
ECONOMIZER OUTLET, "H,0 ~31 - 36 -37
COLLECTOR OUTLET,  "H,0 ~b0 -5 -{.o
OVERFIRE AIR FRONT, "H,0 1%.0 26 o 73°
OVERFIRE AIR REAR, "H50 \$$ 220 12>
CONTROLS

FUEL FEED [0 70 o
STEAM FLOW/AIR FLOW (AUX) 45 85~ 8
F.D. DAMPER —_ - -
STEAM FLOW/AIR FLOW b b b
OVERFIRE AIR L (o o
FURNACE DRAFT 50 5o v
ID FAN AMPS 005 pos 02%
FD FAN AMPS — -

19
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KVB

TEST NO. &
GRATE SPEED, REL. 15 75
GRATE PRESSURE, PSICG Yo b
GRATE #1 FEEDER LENGTH, REL. | 23 13
GRATE #2 FEEDER LENGTH, REL. 30 %
GRATE #3 FEEDER LENGTH, REL, 1» 30
GRATE #4 FEEDER LENGTH, REL, 1% B
upper /lower) 30 11
megﬁxég Aigzo Vgry%pjr:w
REINJECTION AIR, "Hy0 | ke psi
ASH BED THICKNESS, inches ST . 3.3’
ash had s
c\id-«‘\j
COAL SCALE #1 x 200 1bs 240447 { 001 154
COAL SCALE #2 x 200 1bs 9] 2144 730 > 8
TIME OF READING N4 1730
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NOTES

TEST NO: & - ek ree }AA a[»*—z"u/(u.. Wl peer o fFA g /8S THeo

dos o saeta OFA ows Jarsed e o’

ot /5 35 parsAL  He zz'

TEST NO:

TEST NO:

TEST NO:

TEST NO:
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KvB

ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr /0/ 206’

Load, % 56.2

Coal, lb/hr /3 385

TEST NO. 7 7 7
- gk Vppe Yoy
DESCRIPTION Vayy OM Jye
CORL Kt Todutid
DATE 2418
STEAM INTEGRATOR x 200 lbs. Ry | 475455 | 41804 s
TIME ‘ WS - tod 536 1737

CHART RECORDERS

 STEAM FLOW X 100,000 lbs/hr (red) 41 . [e gt
RELATIVE AIR FLOW (green) | ) 2¢ e l2s
STEAM TEMPERATURE, °F (blue) | 430 4o Y
STEAM INDICATOR X 1000 1b/hr (o4 l1e Joi
DRUM LEVEL (red) 1< 3 _).0
OXYGEN, % (green) >/b /¢ 20
SMOKE x 0.5 RINGLEMAN  (blue) - 4.t 4.4 e
DRUM INDICATOR X 1 inch +0.3 410 4+ /0
ECON GAS IN, °F (red) 5%0 574 34
ECON GAS OUT, °F (green) Jbo 3 Sle
ECON WATER IN, °F (blue) 2lo 1t 2l
ECON WATER OUT, °F  (purple) 1 240 206
GASLOUS n-

i I
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TEST NO. Vi 7 7
STEAM HEADER PRESS, psig {40 14 (49
DRUM PRESSURE (black), psig A% T 1nd
FEEDWATER PRESS (red), psig 2o 28 29+
DRAFT GAUGES
WINDBOX,  "H,0 0% XS e
FURNACE, "H20 »p.n( AL, | -oi]
BOILER OUTLET, "H,0 ~04 -0.9 -0
ECONOMIZER OUTLET, "H,0 9 -y.o | e
COLLECTOR OUTLET,  "H,0 5% 40 ~b
OVERFIRE AIR FRONT, "H,0 1% ¢ 20 Ue
OVERFIRE AIR REAR, "H,0 lo-° poc 200
CONTROLS
FUEL FEED % 2C Joe
STEAM FLOW/AIR FLOW (AUX) (00t (oo + _ hee
F.D. DAMPER - - =
STEAM FLOW/AIR FLOW bo b b
OVERFIRE AIR {g 4 Go
FURNACE DRAFT g e 5y
ID FAN AMPS — - -
FD FAN AMPS — -~ -
L

23
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TEST NO. 7 7 7
GRATE SPEED, REL. 2. 25
GRATE PRESSURE, PSIG b Ao -
GRATE #1 FEEDER LENGTH, REL, I$ 2§
GRATE #2 FEEDER LENGTH, REL. 1_( 27
GRATE #3 FEEDER LENGTH, REL, 27 2o
GRATE #4 FEEDER LENGTH, REL, 20 3z
m‘T:sr
FRONT OVERFIRE AIR K v /7;//'
(upper/lower) "H50 / /xl’:"
REAR OVERFIRE AIR 5 /)
(upper/lower) "H20 ya/‘}ﬁpf 7 /% b
REINJECTION AIR, "Hy0 [Ty s gs.
ASH BED THICKNESS, inches ¥
X
{ 4
il
Tap Tz fo'€ 9 °.
R« 32
COAL SCALE #1 x 200 1bs 13100 287 (22 = {1
COAL SCALE #2 x 200 lbs 398414 32 )% 126
TIME OF READING 1) 17;1»/
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ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr ‘//ﬁzl-f‘)
Load, % 507
Coal, 1lb/hr (. £¢63
TEST NO. = g g
DESCRIPTION dop 26 | it Tt | Fomes
Spps e
P
COAL Kot o ey (I.»J—d’n»é)
DATE (2158
STZAM INTEGRATOR X 200 lbs. 91970 qy0Lt7 9i3c) Gy 8
TIME 13.03 M. % .00 (b2
i CHART RECORDERS
STEAM FLOW X 100,000 lbs/hr (red) 240 s4d 00
RELATIVE AIR FLOW (green) 171 A (11
STEAM TEMPERATURE, °F (blue) Ui 431 433
STEAM INDICATOR X 1000 lb/hr 95 [ev [oX
DRUM LEVEL (red) - 16 «/.\/ -1.4
OXYGEN, % (green) 70 /¢ >l
SMOKE x 0.5 RINGLEMAN  (blue) 3.3 1% 14
DRUM INDICATOR X 1 inch teg + 4 + 0
ECON GAS IN, °F (red) §5» 3% 54
ECON GAS OUT, °F {green) 3 2 440
ECON WATER IN, °F (blue) )| ny AL
r;con WATER OUT, °F  (purple) h23% 243 zg/
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TEST NO. g % 4
STEAM HEADER PRESS, psig 144 [0 G0
DRUM PRESSURE (black), psig Jat v 19¢ S
FEEDWATER PRESS (red), psig 290 79 280 i

DRAFT GAUGES

WINDBOX, "H,0 0b 0.7 07

FURNACE, "H0 ~b24 ~b.1f ~0,l4

BOILER OUTLET, "H20 ) ~of -0%

ECONOMIZER OUTLET, "Hp0 -Ho 31 | 7

COLLECTOR OUTLET,  "H,0 K 5% =<t

OVERFIRE AIR FRONT, "Hy0 1§e 14° 2¢.¢

OVERFIRE AIR REAR, "H30 18:0 13+ 1%-°

CONTROLS

FUEL FEED % % 70

STEAM FLOW/AIR FLOW (AUX) [oo+ [0+ N Ladhe

F.D. DAMPER -, - -

STEAM FLOW/AIR FLOW . 8¢ 44 114

OVERFIRE AIR #b ge reid

FURNACE DRAFT 5¢ 4o )°

ID FAN AMPS - - -

FD FAN AMPS - - -
T
———— ‘
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TEST NO. b’ g S
GRATE SPEED, REL. 2.z 2t 7.2
GRATE PRESSURE, PSIG o - Yo o
GRATE #1 FEEDER LENGTH, REL. I 12 21
GRATE #2 FEEDER LENGTH, REL. 26 76 70
GRATE #3 FEEDER LENGTH, REL, 7 20 2¢
GRATE #4 FEEDER LENGTH, REL, 20 74 2%
FRONT OVERFIRE AIR | :
-(upper/lower) "H,0 WA?S‘
REAR OVERFIRE AIR 2
(upper/lower) “H20 Y
REINJECTION AIR, "H30 Lot
ASH BED THICKNESS, inches 2-3'

' L] q'a

it 3%

COAL SCALE #1 x 200 lbs v444r5” D54 Cor 7
COAL SCALE #2 x 200 lbs 1575y 24911 Te
TIME OF READING h1% [, 21
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KVB

ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr 25 o/ i

Load, % 472
_ Coal, lb/hr__ /2575

TEST NO. 2 9 Vi

DESCRIPTION | 2 .

Pronsss

COAL Kostiuky Gonll - ZocheiTiiot Mins.

DATE 28 T%

STEAM INTEGRATOR x 200 lbs. 4400 (4 99/737 Y2327 Y344
TIME 308 - | Z¥2> Ib:s3 {2

CHART RECORDERS

STEAM FLOW X 100,000 lbs/hr (red) 35 .86 40

RELATIVE AIR FLOW (green) Lg /. 2 (10

STEAM TEMPERATURE, °F (blue) ) Farl o

STEAM INDICATOR X 1000 1b/hr %o 76 44

DRUM LEVEL (red) -0 — /.Z _ 13
:;(YGEN, * (green) >0 )/'0 >0

SMOKE X 0.5 RINGLEMAN  (blue) n 6.4 34

DRUM INDICATOR X 1 inch 44 +_9 409

ECON GAS IN, °F (red) 5o &4 AL

ECON GAS oUT, °F (green) 30 RAS %4

ECON WATER IN, °F (blue) 114 /8O (g

ECON WATER ouT, °F (purple) 292 72\ 4§40 247
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TEST NO.

STEAM HEADER PRESS, psig W< /g 9 139
DRUM PRESSURE (black), psig [50 /90 149
FEEDWATER PRESS (red), psig 2% -4 s 217
DRAFT GAUGES
WINDBOX,  "H,0 07 Q0. Z» 0.6
FURNACE,  "Hp0 - 040 —7, 6 ~0.{0
BOILER OUTLET, "Hp0 -0k -7 6 -0
ECONOMIZER OUTLET, "H,0 30 3.0 -3
COLLECTOR OUTLET,  "H,0 44 — 7‘ B -4
OVERFIRE AIR FRONT, "H,0 %0 24 28
OVERFIRE AIR REAR, "Hy0 24 2, ?/ 24
CONTROLS

FUEL FEED bo 65 LY
STEAM FLOW/AIR FLOW (AUX) - T -
F.D. DAMPER g¢ LS 5y
STEAM FLOW/AIR FLOW - 4 S 2. £
OVERFIRE AIR 14 S8 4

FURNACE DRAFT

a2

ID FAN AMPS

FD FAN AMPS

/S
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TEST NO. 9
GRATE SPEED, REL. P 2. 24

GRATE PRESSURE, PSIG Yo 40 llo |
GRATE #1 FEEDER LENGTH, REL, 1% 2. 7°
GRATE #2 FEEDER LENGTH, REL. 723 2. ‘/ 24

GRATE #3 FEEDER LENGTH, REL, 20 2 7/ 77

GRATE #4 FEEDER LENGTH, REL, 20 RO 1°

F('RONT OVERFIRE ‘AIR 15/

upper/lower) "H-50 P“

o oo TR 2

REINJECTION AIR, "H0 ‘}ég—\
ASH BED THICKNESS, inches 3" %
COAL SCALE #1 x 200 1bs Holq7 s5ojad =N
COAL SCALE #2 x 200 1bs 143122 248 194 : 27
TIME OF READING 1348 17
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KVB

ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET
Steam, 1b/hr -/

Load, % 2

Coal, lb/hr /jéxe

TEST NO. L il

DESCRIPTION jiee S O

COAL Lt A

DATE S

STEAM INTEGRATOR x 200 lbs. -/ S

N

TIME PR A B

CHART RECORDERS

STEAM FLOW X 100,000 lbs/hr (red)| / /¢ £ S
RELATIVE AIR FLOW (green) PSRN /o /i
STEAM TEMPERATURE, °F (blue) | =~ 7./ B 4
STEAM INDICATOR X 1000 lb/hr S 75 73
DRUM LEVEL (red) - L. -l VA
OXYGEN, % (green) RS /e e
SMOKE x 0.5 RINGLEMAN (blue) o

DRUM INDICATOR X 1 inch

ECON GAS IN, °F (red) Ty 5 :
L_ﬁf:CON GAS OUT, °F (green) ST R N4
ECON WATER IN, °F (blue) o Y
ECON WATER OUT, °F  (purple) R
L
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TEST NO. /¢
STEAM HEADER PRESS, psig 7 Gl
DRUM PRESSURE (black), psig 200 )
FEEDWATER PRESS (red), psig 27¢ 265

DRAFT GAUGES
WINDBOX,  "H,0 / 0§ o5 a5
FURNACE,  "H,0 —, /5 —0.04% | -, /5 —. /5
BOILER OUTLET, "H0 — & —, — % - Y5
ECONOMIZER OUTLET, "H,0 -/ — 4.0 -4 L - 7.3
COLLECTOR OUTLET,  "H,0 -¢./ —¢ -6 2 ~¢. Y
OVERFIRE AIR FRONT, "H,0 2y 25 2% 27
OVERFIRE AIR REAR, "Hp0 2.4 26 > 30 /3

CONTROLS

FUEL FEED GO 60 Vx¢ Lo
STEAM FLOW/AIR FLOW (AUX) G ¢ P ¢
F.D. DAMPER G2 30 3¢ 20
STEAM FLOW/AIR FLOW 55 57 55 g
OVERFIRE AIR &0 eO 2 A
FURNACE DRAFT /7 14/ /5 L
ID FAN AMPS -—
FD FAN AMPS iy /A ] 6.5

32
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TEST NO.

GRATE SPEED, REL.

GRATE PRESSURE, PSIG

GRATE #1 FEEDER LENGTH, REL.

GRATE #2 FEEDER LENGTH, REL.

GRATE #3 FEEDER LENGTH, REL,

GRATE #4 FEEDER LENGTH, REL.

WS

FRONT OVERFIRE AIR

(upper/lower) "H50

REAR OVERFIRE AIR
(upper/lower) "H>0

REINJECTION AIR, "H5O

/ ;vc(

ASH BED THICKNESS, inches

COAL SCALE #1 x 200 1bs

COAL SCALE #2 x 200 lbs

TIME OF READING

33
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ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr

i3, 447 o,

Load, %

519 A

Coal, lb/hr___ /2,219 Y

—
TEST NO. /[ i 17
—
DESCRIPTION low 0L
o ——
COAL Kenrvekd - | TnpwsRi AL
o ————
DATE 12-(8-18
e
STEAM INTEGRATOR x 200 1bs. oiz442 ol 35¢4 01432 o173
e ———
e 1y.3¢ k¢4 b3 (73>
— ]
\
CHART RECORDERS
—
- STEAM FLOW X 100,000 1lbs/hr (red) 04% 09 01,4
R
RELATIVE AIR FLOW (green) 12§ I 114 -
STEAM TEMPERATURE, °F (blue) Y410 Yo $ 3 e
e
STEAM INDICATOR X 1000 1lb/hr /03 e Joo .
—
DRUM LEVEL (red) -1 17 -
T —
OXYGEN, % (green) 2lo- >/0 >/0
SMOKE x 0.5 RINGLEMAN  (blue) - 49 4. ¥s ]
— ]
DRUM INDICATOR X 1 inch 404 wd )
T ——]
ECON GAS IN, °F (red) 550 144 4l
e ——
ECON GAS OUT, °F (green) 1144 354 e
—
ECON WATER IN, °F (blue) 24 24 214
RCON WATER OUT, °F  (purple) 270 271 246
—
—
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TEST NO. /! I T
STEAM HEADER PRESS, psig /40 1% 190
DRUM PRESSURE (black), psig 41 14 148
FEEDWATER PRESS (red), psig 270 7Le 201
DRAFT GAUGES
WINDBOX,  "H,0 0.8 09 fio
FURNACE,  "H0 - 1% -.10 | T
BOILER OUTLET, "H,0 - 35 - %o - 0.%
ECONOMIZER OUTLET, "Hy0 -3 471 37
COLLECTOR OUTLET,  "H,0 €8 -§1 .S
OVERFIRE AIR FRONT, "H,0 2% 1%°¢ 2345
OVERFIRE AIR REAR, "“H,0 2 g §.°
CONTROLS
FUEL FEED %7 <o 9
STEAM FLOW/AIR FLOW (AUX) [vs ¥ Joo + LA
F.D. DAMPER - - -
STEAM FLOW/AIR FLOW 4% €4 St
OVERFIRE AIR Jo o 3°
FURNACE DRAFT Jo o 1
ID FAN AMPS -~ - -
FD FAN AMPS - o -




iheet 3 of 4

KVB

TEST NO. N ] /1

GRATE SPEED, REL, 2.5 25 28

GRATE PRESSURE, PSIG 4o 4o 4>

GRATE #1 FEEDER LENCTH, REL, | 5 1 { 73

GRATE #2 FEEDER LENGTH, REL, 27 27 74

GRATE #3 FEEDER LENGTH, REL, sl 21 | 20

GRATE #4 FEEDER LENGTH, REL, 23 ) 2<

FRONT OVERFIRE AIR [FV

(upper/lower) "HoO l'f%"

o R T " ke

REINJECTION AIR, "H,0 “;(4‘?9«'

ASH BED THICKNESS, inches 2 7" 3"

COAL SCALE #1 x 200 lbs 572 hy Jo}
COAL SCALE #2 x 200 1bs 74} %74 31
TIME OF READING 13 > 17:0
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ABMA TEST SITE E

BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr 48 6.3/
Load, % 42(,
Coal, lb/hr /2,9 4%

TEST NO. /Z

DESCRIPTION '/’q;;:/_f_?::i

COAL Cyv 5/4J

DATE [Z-22-7%

SYEAM INTEGRATOR x 200 lbs. o3 ve) p;,;p"nf DH(!" 034"77
kTIME D20 - lo: K Jp;{( (14
- CHART RECORDERS
- STEAM FLOW X 100,000 1lbs/hr (red) /00 /‘05’ 167

RELATIVE AIR FLOW (green) /:16 [1L LZL

STEAM TEMPERATURE, °F (blued | Yo 4 430

STEAM INDICATOR X 1000 lb/hr Y Jjv I

DRUM LEVEL (red) - 1.0 -1p

OXYGEN, % (green) >Iv i >le >/ 0
r—— it Ty

SMOKE x 0.5 RINGLEMAN  (blue) 4% 40 1% 1,{

v .

DRUM INDICATOR X 1 inch b +v 4+

ECON GAS IN, °F (red) 15 181 g4

ECON GAS OUT, °F (green) 19 131 %L

ECON WATER IN, °F (blue) 2T 2 2

ECON WATER OUT, °F  (purple) 7244 174 27

—
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TEST NO. /L 12 )2
il
STEAM HEADER PRESS, psig /90 140 (4o
DRUM PRESSURE (black), psig 144 Zoo 49
FEEDWATER PRESS (red), psig 710 247 208
DRAFT GAUGES
== —
WINDBOX,  "H,0 09 0.9 0.8
— ]
FURNACE, "H20 - 04V -0%6 - 04§
—_—
BOILER OUTLET, "H,0 =0 -01 =69
—_—
ECONOMIZER OUTLET, "H,0 -7.% -3 % 4o
COLLECTOR OUTLET,  "H,0 -beo ~G° -6 4
\
OVERFIRE AIR FRONT, "H,0 10 (234 YARd
—
OVERFIRE AIR REAR, "Hy0 150 5.2 2§ |
—_—
CONTROLS
e ———
FUEL FEED 0 1 10 ‘
STEAM FLOW/AIR FLOW (AUX) Jrot [eo ¥ lco +
— ‘.\q
F.D. DAMPER ~ -
b ]
STEAM FLOW/AIR FLOW e "4
—
OVERFIRE AIR b0 bo (e
FURNACE DRAFT &0 {1 gv
\
—

ID FAN AMPS

FD FAN AMPS
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TEST NO. [1 2
GRATE SPEED, REL. 3G 7L 30
GRATE PRESSURE, PSIG 4o oo 4o
GRATE #1 FEEDER LENGTH, REL, 373 3% e
GRATE #2 FEEDER LENGTH, REL. 32 12 77
GRATE #3 FEEDER LENGTH, REL, 12 33 17
GRATE #4 FEEDER LENGTH, REL, %0 3h A
FRONT OVERFIRE AIR i/
(upper/lower) "H»0 [ ps1
REAR OVERFIRE AIR
(upper/lower) “H20 %6 r)/ '-%1.7,,
i
REINJECTION AIR, "Hy0 Jpsi
1

ASH BED THICKNESS, inches <Al

?@’E@ AF

=5 36

COAL SCALE #1 x 200 lbs wY 59% = (¢!
COAL SCALE #2 x 200 lbs 163 <! . B
TIME OF READING q."JL 173
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NOTES

TEST NO: ] __blugre  at 715( 1

_ 7% '
A A L Lj - 9.29 _,%‘:;" o bl
ek~ B4 giv A Mt
Sid e J S
A9,  hdd '
TEST NO:
TEST NO:
TEST NO:
TEST NO:
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ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr 72, 420
Load, % 40.¢2;
Coal, 1b/hr 1413

TEST NO. /5 I3 i3

DESCRIPTION ..,[\.(“, ';z %....

CORL AR

DATE l2-20-28

S1£AM INTEGRATOR x 200 1lbs, 03¢ ¢4 ollgo | 07(,47,‘/ 3733

TIVE 12! My | |1 Ny

CHART RECORDERS
 STEAM FLOW X 100,000 1lbs/hr (red) o1 01t 01°

RELATIVE AIR FLOW (green) Al 2 12l

STEAM TEMPERATURE, °F (blue) | 430 Y10 3

STEAM INDICATOR X 1000 1b/hr 37/ 41 ¢

DRUM LEVEL (red) -3 -1 1 NK

OXYGEN, % (green) > ® v >/0

SMOKE x 0.5 RINGLEMAN  (blue) 4 e (<

DRUM INDICATOR X 1 inch o 44 4

ECON GAS IN, °F (red) £40 Y $3¢(

ECON GAS OUT, °F (green) 34 14 74(

ECON WATER IN, °F (blue) Ly liz 217

ECON WATER OUT, °F  (purple) 117 117 174
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TEST NO. 13 3 [%
STEAM HEADER PRESS, psig 149 1$1 1849
DRUM PRESSURE (black), psig ke - 2L Yo
FEEDWATER PRESS (red), psig 16§ W 1%
DRAFT GAUGES
WINDBOX, "H,0 0-% 0.7 iy
FURNACE, "H90 -9 - 4% | -ag
BOILER OUTLET, "H,0 ~-0.25 "{'7( ~0€
ECONOMIZER OUTLET, "H,0 -4 | 3 1 3
COLLECTOR OUTLET,  "H,0 4z <6 -<q
OVERFIRE AIR FRONT, "H,0 719 21 L1-#
OVERFIRE AIR REAR, "H,0 e K- 20
CONTROLS
FUEL FEED ¢ W 5o
STEAM FLOW/AIR FLOW (AUX) 4( i L
F.D. DAMPER - ” -
T —
STEAM FLOW/AIR FLOW 4o 43 ‘K
OVERFIRE AIR {0 o Lo
FURNACE DRAFT - (7 Lo
T
]
ID FAN AMPS - - -
FD FAN AMPS - h - T
.
T —

- 42
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TEST NO. /3 1. 1%
GRATE SPEED, REL, zeo 2.0 2.0
GRATE PRESSURE, PSIG 4o o Yo
GRATE #1 FEEDER LENGTH, REL, 2b /A 2¢
GRATE #2 FEEDER LENGTH, REL. 2 1{ 2
GRATE #3 FEEDER LENGTH, REL, 2{ 70 2L
GRATE #4 FEEDER LENGTH, REL, 1% 2‘{ 24

FRONT OVERFIRE AIR
(upper/lower) - "H»0

REAR OVERFIRE AIR
(upper/lower) "H30

REINJECTION AIR, "H30

ASH BED THICKNESS, inches

COAL SCALE #1 x 200 1lbs

14¢

(i<

COAL SCALE #2 x 200 1lbs

9e1

T

TIME OF READING

2:1)

Ao
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NOTES

TEST NO:

¢
g)’\f" \ __Low), StkLg!

2,19 ‘ﬁ‘ - %4 S e -t - ds ‘%,,
tepren ﬁ-\nllbéﬁo PR /06, /%2 ‘%/
Ut g e i - 5
TEST NO: /3. MAM_M_% A/ J‘:; o) fyioe
whe o pui «\]w»' —\¥ yo - §o (4? b t2.0
btk et K o 20 mavie g led off
TEST NO:
TEST NO:
TEST NO:

44
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ABMA TEST SITE E
BOILER NO, 2

CONTROL ROOM DATA SHEET /5 8%
Steam, lb/hr___ o
Load, % $7y
Coal, 1b/hr |4 [uS
TEST NO. [4
DESCRIPTION H\ )‘TR{;M
1
conr, Crvshik
DATE -0
STEAM INTEGRATOR X 200 1lbs. 7g0q+f 14155 i 324 1,740
TIME Bol - 1% )0 i 26
CHART RECORDERS
STEAM FLOW X 100,000 lbs/hr (red) l-I’I/ (0 |
RELATIVE AIR FLOW (green) {,’L’I /_rf1 AR
STEAM TEMPERATURE, °F (blue) 45, ¢ W
STEAM INDICATOR X 1000 1lb/hr \.0 110 170
DRUM LEVEL (red) -1 - 14 76
OXYGEN, % (green) ‘ %% 4% 86
SMOKE x 0.5 RINGLEMAN  (blue) {1 ¢.1 1
DRUM INDICATOR X 1 inch -1 - _¢
ECON GAS IN, °F (red) %0 595 Let
ECON GAS OUT, °F (green) %7 Jue 33
ECON WATER IN, °F (blue) U, n4 1\4
ZCON WATER OUT, °F  (purple) 2¢y W] e

45
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KVB

TEST NO. \4 H' W
STEAM HEADER PRESS, psig Ko (4t .
DRUM PRESSURE (black), psig ol 700 P
FEEDWATER PRESS (red), psig %1 27 294
DRAFT GAUGES
WINDBOX, "H,0 04 01 0%
FURNACE,  "H20 - 0] (4 _ fC
BOILER OUTLET, "“H0 ~ 40 - 40 - %% ) ‘
ECONOMIZER OUTLET, "Hy0 -1.% -39 "
COLLECTOR OUTLET, "H,0 -<3 - Lo -
OVERFIRE AIR FRONT, "Hy0 11 17.0 2
OVERFIRE AIR REAR, "Hy0 2§-e 760 1y
CONTROLS
FUEL FEED %1 41 J¢C
STEAM FLOW/AIR FLOW (AUX) foot foo + [ect
F.D. DAMPER - - ~
—_—
STEAM FLOW/AIR FLOW s w LS
OVERFIRE AIR (o Lo e
FURNACE DRAFT Se 44 9 o
T ———
ID FAN AMPS - - -
FD FAN AMPS - - -




Sheet 3 of 4

KVB

TEST NO.

GRATE SPEED, REL. 3.5 4 1<
GRATE PRESSURE, PSIG l{o Yo o
GRATE #1 FEEDER LENGTH, REL. 7% 14 27
GRATE #2 FEEDER LENGTH, REL. 0 ] 14
GRATE #3 FEEDER LENGTH, REL, 1% 14 e
GRATE #4 FEEDER LENGTH, REL, o Fi 7]
FRONT OVERFIRE AIR \
(upper /lower) “H»0 . {ps'
REAR OVERFIRE AIR s ! 17
(upper/lower) "H20 /ﬂyg
fop
REINJECTION AIR, "H,0 L o
—
ASH BED THICKNESS, inches 3
T%@Afxgv'thngi 43°F
1
Rt 345
COAL SCALE #1 x 200 lbs N 714 Nt
COAL SCALE #2 x 200 lbs (N L Vi
TIME OF READING 00 (124
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KVB
NOTES
Boila | 4teos :
TEST NO: Kw - (48 b2o09 .2k % s Y
» 3 81 ‘ﬁﬂ"} g oL4v( "L"A
(@t L4 '
) 23, “'/(/L
TEST NO:
TEST NO:
TEST NO:
TEST NO:




Sheet 1 of 4
KVB

ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, lb/hr /o ‘/, % 'ff;

Load, % S8.2.
Coal, 1lb/hr /hed3  aor
TEST NO. /5 5 Y4
DESCRIPTION v nil o
“r oy
Ea57e R kT
COAL 22 oo
DATE /-5
STEAM INTEGRATOR x 200 lbs. 11860 11Lg2- s M3 2o
TIME QJL § i j[zg/ %0
CHART RECORDERS
' STEAM FLOW X 100,000 1lbs/hr (red) (5 1o w
RELATIVE AIR FLOW (green) 117 X! ja
STEAM TEMPERATURE, °F (blue) {30 3 3¢ 4
STEAM INDICATOR X 1000 1b/hr 120 (1o 14
DRUM LEVEL (red) A b 2%
OXYGEN, % (green) S/e >v > o
SMOKE x 0.5 RINGLEMAN  (blue) 313 7. §1
DRUM INDICATOR X 1 inch -k X .
ECON GAS IN, °F (red) 600 o2 24
ECON GAS OUT, °F (green) k7 71 31
P—;CON WATER IN, °F (blue) 20 224 229
icon WATER OUT, °F  (purple) 23 276 2%
[_
N

49
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TEST NO. 15
STEAM HEADER PRESS, psig [4% 195 (4o
DRUM PRESSURE (black), psig L8 20f 72¢
FEEDWATER PRESS (red), psig 21% 111 17¢
DRAFT GAUGES
WINDBOX, "H,0 18 ¢ c‘ |-v
FURNACE, "Ho0 - Do -0V N
BOILER OUTLET, "H,0 -3 -4 - |0
ECONOMIZER OUTLET, "Ho0 -4 -1 - 44
COLLECTOR OUTLET,  "H,0 T -1 -t
OVERFIRE AIR FRONT, "H,0 24 2% 2%
OVERFIRE AIR REAR, "H,0 ch L 2
CONTROLS
FUEL FEED & 47 g
STEAM FLOW/AIR FLOW (AUX) v+ v * fov 4
F.D. DAMPER - - -~
STEAM FLOW/AIR FLOW by kt g)
OVERFIRE AIR L { R0
FURNACE DRAFT [t ke Kkt
ID FAN AMPS - - -
FD FAN AMPS - _ —
T ———
T ———




Sheet 3 of 4

KVB

TEST NO. 15 15~
GRATE SPEED, REL. 29 11
GRATE PRESSURE, PSIG do §,
GRATE #1 FEEDER LENGTH, REL, 2b Y 28
GRATE #2 FEEDER LENGTH, REL. 28 11 2\
GRATE #3 FEEDER LENGTH, REL, 24 25 <
GRATE #4 FEEDER LENGTH, REL, 20 24 1
FRONT OVERFIRE AIR I
(upper/lower) "H,0 st
REAR OVERFIRE AIR 7
(upper/lower) "H0 W o5
REINJECTION AIR, "H,0 ! /e ps
kj* '4'-’ v I le—
ASH BED THICKNESS, inches '~ 5 3- s . <t
oK Cilys .
¥3 Joov- ik
Teme PABT AR AN 'F 1o
Radbue dopdy % 32
s
, coil sakas —
COAL SCALE #1 x 200 lbs 293727 5 beg Pypwgpj 15 st
AR
COAL SCALE #2 x 200 lbs k2R forvegt | - 3¢
TIME OF READING 4-5¢ (3o
L

o1
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NOTES

TEST NO: s -

‘v,"c{/ 4249 'f" \,‘/.f c»\\ L‘M‘q'tt(\LJ)

”

nk

AN
&vxib-l Sl v Gal

v"' i M‘Q ‘TL\X o { S t'l{ LA Cv'l:vij‘\_yé D")\U'L
1 i} ;

TEST NO:

TEST NO:

TEST NO:

TEST NO:

o<
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ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr 43, #@Ag
Load, % §f§
Coal, lb/hr /4 o(‘/
ri'rEs'r NO. (- ly b /L
T:ESCRIPTION SASS M son
COAL Egslive Ko, 1
DATE |- 67
STZAM INTEGRATOR x 200 lbs. NS 170414 111347 172049
TIME . 126 ez 17 4
CHART RECORDERS
~ STEAM FLOW X 100,000 1lbs/hr (red) lco [o0 e a%o
RELATIVE AIR FLOW (green) J7 127 I8y
STEAM TEMPERATURE, °F (blue) dyo Y 450
STEAM INDICATOR X 1000 1b/hr oy, /29 1
DRUM LEVEL (red) -3 =24 o
OXYGEN, % (green) Y LY %0
SMOKE x 0.5 RINGLEMAN  (blue) 2«7 31 3
DRUM INDICATOR X 1 inch -09 - e n
ECON GAS IN, °F (red) 987 592 5490
ECON GAS OUT, °F (green) 701 %3 3
ECON WATER IN, °F (blue) 726 223 224
2CON WATER OUT, °F  (purple) 1% 4 270 274
I

53




Sheet 2 of 4

TEST NO. A [t I
STEAM HEADER PRESS, psig (9@ 140 4
DRUM PRESSURE (black), psig 149 44 /Gt
FEEDWATER PRESS (red), psig 174, 184 1)
s
DRAFT GAUGES
WINDBOX,  "H,0 s 4 0.3
1 orerd
FURNACE, “H30 ~10 =, L)
BOILER OUTLET, "H20 - Ao - 09 - 035
X et —
ECONOMIZER OUTLET, "H,0 -1 - ¥ -4
o —————mpt
COLLECTOR OUTLET,  "H,0 2| ~62 - o
—_
OVERFIRE AIR FRONT, "H,0 27 17 27
OVERFIRE AIR REAR, "H0 22 22 yAR
T t———
D
CONTROLS .
—Qw
FUEL FEED b £o T
st
STEAM FLOW/AIR FLOW (AUX) 70 70 7o
- N
F.D. DAMPER - - : :
i T —
STEAM FLOW/AIR FLOW b [ §¢
OVERFIRE AIR ¢ Ifd ¢ :
IR S
FURNACE DRAFT 1e £ 59
e ——]
—
ID FAN AMPS — _ -
e ——
FD FAN AMPS - - -
—_—
[ ——
T ——

4
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KVB

TEST NO. Ik /4 [k
GRATE SPEED, REL, 33 3.3 3.3
GRATE PRESSURE, PSIG %0 : ,_l_ o 4
GRATE #1 FEEDER LENGTH, REL, 27 20 2%
GRATE #2 FEEDER LENGTH, REL. 20 1 21
GRATE #3 FEEDER LENGTH, REL, 2 2/ 29
GRATE #4 FEEDER LENGTH, REL, 20 D 2
FRONT OVERFIRE AIR 28"/
(upper/lower) "H-0 - 28"
REAR OVERFIRE AIR e
(upper/lower) "H30 /(égu
REINJECTION AIR, "H0 It
ASH BED THICKNESS, inches 3" v

M
COAL SCALE #1 x 200 lbs 245717 by )“""{ /10
COAL SCALE #2 x 200 lbs YooYk e |- 200
TIME OF READING 1.3 “.ljy
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NOTES

TEST NO:

o L o6y b b ek i ie b o

TEST NO:

TEST NO:

TEST NO:

TEST NO:
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KVB

ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr__ 92 ¢ ¢7
Load, % S

Coal, lb/hr /(. = &7

TEST NO. L
DESCRIPTION St

COAL Kud

DATE [= 1074

STCAM INTEGRATOR x 200 lbs. 190 34 mids 162:3¢ 147430

TIME .2 - e N:ef (¢

CHART RECORDERS

STEAM FLOW X 100,000 lbs/hr (red) 248 041 T
RELATIVE AIR FLOW (green) Xe 121 .11
STEAM TEMPERATURE, °F (blue) i3 439 e
STEAM INDICATOR X 1000 1b/hr /p{ 94 Jo
DRUM LEVEL (red) -4 23 -3L
OXYGEN, % (green) i 47 {7
SMOKE x 0.5 RINGLEMAN  (blue) 4y < (o
DRUM INDICATOR X 1 inch -1 ~L -1.4
ECON GAs IN, °F (red) fot 595 G
ECON GAS OUT, °F (green) 240 30 39
ECON WATER IN, °F (blue) 2] 224 12%
ECON WATER OUT, °F  (purple) 2L 27+ 27,

o7
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KVB
TEST NO. |7 {7 i 17
STEAM HEADER PRESS, psig v k= 52
DRUM PRESSURE (black), psig 20% 2p0 20
FEEDWATER PRESS (red), psig 294 25 76§
DRAFT GAUGES
WINDBOX,  "H,0 04 49 0 Y
FURNACE, "H0 -7 -030 | -6.4
BOILER OUTLET, "“H30 ol L - (l | -y
ECONOMIZER OUTLET, “Hy0 4§ -4 | -y¢
COLLECTOR OUTLET,  “H,0 4 a2 Y
OVERFIRE AIR FRONT, "Hy0 76-© Y’ 290
OVERFIRE AIR REAR, "H0 1fo 12§ 130
CONTROLS
FUEL FEED b0 ¢c ¢
STEAM FLOW/AIR FLOW (AUX) 3o 8% . 8%
F.D. DAMPER - ” -
STEAM FLOW/AIR FLOW 4% 5¢ <y
OVERFIRE AIR §1 7 ¢
FURNACE DRAPT 44 e §5¢
ID FAN AMPS T - -
FD FAN AMPS - - - N
] —_—
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KVB

TEST NO. /7 i1 (7
GRATE SPEED, REL. 20 2. 2e
GRATE PRESSURE, PSIG b 4. 4,
GRATE #1 FEEDER LENGTH, REL, 22 17 1%
GRATE #2 FEEDER LENGTH, REL. 23 2% A
GRATE #3 FEEDER LENGTH, REL, 7L 26 21
GRATE #4 FEEDER LENGTH, REL, 24 24 26
FRONT OVERFIRE AIR 5/
(upper/lower) “H-»0 3
REAR OVERFIRE AIR 7!’
(upper/lower) "H20 23"
it
REINJECTION AIR, "H0 2
ASH BED THICKNESS, inches 7 30
does +A
COAL SCALE #1 x 200 lbs 24 3127 Ao 180 ,4
!
COAL SCALE #2 x 200 lbs 49 e do3m2 136
TIME OF READING {ﬁ L’ /;t”
[
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KVB

ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET
Steam, 1b/hr 4] yYo&

Load, % sH3
Coal, 1b/hr_f7eceli] e T~
1223

TEST NO. ' 1

DESCRIPTION ‘JW*\‘ Dy

COAL Xt

DATE 11219

STEAM ISPEGRATOR x 200 1bs. 212055 ' 21 215

TIME 492 - £E

CHART RECORDERS

STEAM FLOW X 100,000 lbs/hr (red) o Lo! at [0

RELATIVE AIR FLOW (green) 27 )18 %2

STEAM TEMPERATURE, °F (blue) 1o

STEAM INDICATOR X 1000 1b/hr Jot e 144 ik
_ DRUM LEVEL (red) )b ot .1k -3.0

OXYGEN, % (green) 4’}' 4’-5 Lo L5

SMOKE x 0.5 RINGLEMAN  (blue) - 31 2, (

DRUM INDICATOR X 1 inch Aob ~4 24 = [

ECON GAS IN, °F (red) 567

ECON GAS OUT, °F (green) %

ECON WATER IN, °F (blue) 21

ECON WATER OUT, °F  (purple) L7




Sheet 2 of 4

TEST NO. 14
STEAM HEADER PRE3S, psig K1
DRUM PRESSURE (black), psig 161
'FEEDWATER PRESS (red), psi
» PSig /34
DRAFT GAUGES
WINDBOX, "H,0 04 D <
%4 O
FURNACE, "H0 "7} 79 ‘
- ~.2% -2
BOILER OUTLET, "H,0 - 03 09 4 4
. - 0'
. . - - ol
ECONOMIZER OUTLET, "H - /
' 20 ~ "!,o 4,’]/ : -7 s
COLLECTOR OUTLET,  "H,0 59 bl .} |
- b /(’. rL‘
OVERFIRE AIR FRONT, "H,0 11.¢ '
2z
OVERFIRE AIR REAR, "H,0 iy ¢
24
CONTROLS
FUEL FEED
S

STEAM FLOW/AIR FLOW (AUX)

F.D. DAMPER

X%
fe « | wo

STEAM FLOW/AIR FLOW

OVERFIRE AIR

FURNACE DRAFT

iDp FAN AMPS

FD FAN AMPS

61
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TEST NO. ]{4
GRATE SPEED, REL. 720
GRATE PRESSURE, PSIG ‘[0 :
GRATE #1 FEEDER LENGTH, REL, I
GRATE #2 FEEDER LENGTH, REL, 24
GRATE #3 FEEDER LENGTH, REL, 12
GRATE #4 FEEDER LENGTH, REL, \$
e SNSRI |
(upper/lower) "Hz0 2
REAR OVERFIRE AIR 197 ]
(upper/lower) "H20 fad [
REINJECTION AIR, "H,0 3o*
¢ IR §
ASH BED THICKNESS, inches 3 ] r ]
o ——d.
; —
:
1 : R FSR §
N ¢
; 1 .
i :
4 K N
COAL SCALE #1 x 200 1bs ™ el £ ol :
COAL SCALE #2 x 200 1bs § A Qmé».
TIME OF READING 44 ng%/
e ——
N'

62 -
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ABMA TEST SITE E
BOILER NO, 2
CONTROL ROOM DATA SHEET

Steam, 1b/hr 45072
Load, % 529
Coal, lb/hr 13720 oc1T
TEST NO. z0
DESCRIPTION ':‘,:‘; ’:i
COAL Kau
DATE I=14-19
STEAM INTEGRATOR x 200 lbs. 174733 274%29 | 194w 280272
TIME 220 339 Xy 53
CHART RECORDERS
STEAM FLOW X 100,000 lbs/hr (red) R Lo Jo§”
RELATIVE AIR FLOW (green) N2 ) ]2 N
STEAM TEMPERATURE, °F (blue) | e 3o S0
STEAM INDICATOR X 1000 1b/hr = - -
DRUM LEVEL (red) -4 -1l -3z
kOXYGEN, % (green) >/,," 210 So
SMOKE x 0.5 RINGLEMAN  (blue) - 4.0 45" 4
DRUM INDICATOR X 1 inch 6 +4 ~z
ECON GAS IN, °F (red) s8¢’ 58! $BL
ECON GAS OUT, °F (green) 13, 6% 340 -
ECON WATER IN, °F (blue) 19 21 21l
ECON WATER OUT, °F (purple) u( 2% 2‘(
-
L
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TEST NO. 20 20

STEAM HEADER PRESS, psig |90 1% 10
DRUM PRESSURE (black), psig 147 140 141
'FEEDWATER PRESS (red), psig 289 177 174

DRAFT GAUGES -
WINDBOX, "'1:120 o-f 0% 04
FURNACE, "H20 r.z( =7\ -.17
BOILER OUTLET, "H0 - e —[© =)
Econonxzﬁ;lé' OUTLET, "H0 AH 4= -8
COLLEc'rdg ou'IjLE'f, "H,0 -6t -¢$ ~1T
OVERFIRE AIR FRONT, "Hp0 e bz A
OVERFIRE AIR REIl\R, "H‘ZO 26 { % e
CONTROLS .

FUEL FEED 17 ‘f 12 bo
STEAM FLOW/AIR FLOW (AUX) 3¢ i L 0
F.D. DAMPER } -

STEAM FLOW/AIR FLOW 4] [ <4 44
OVERFIRE AIR L by b
FURNACE DRAFT §o g Yo
ID FAN AMPS - - —
FD FAN AMPS - - -

64
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TEST NO. 20 2 o
GRATE SPEED, REL. 3% 43 .2
GRATE PRESSURE, PSIG ‘i" ,‘0 4_”
GRATE #1 FEEDER LENGTH, REL, 70 2 <2
GRATE #2 FEEDER LENGTH, REL. 12 24 2
GRATE #3 FEEDER LENGTH, REL, 09 o —
GRATE #4 FEEDER LENGTH, REL, 1 4 22

22
FRONT OVERFIRE AIR v/, .
(upper/lower) "H,0 A2
REAR OVERFIRE AIR 4"
(upper/lower) "H0 13’
REINJECTION AIR, "Hp0 kid
ASH BED THICKNESS, inches 3 e

N
7
COAL SCALE #1 x 200 lbs . g%w
AY

COAL SCALE #2 x 200 1lbs
TIME OF READING

65
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NOTES
TEST NO: 2 ged EI""‘*’ A /‘?/,’qy ,e\f?(m'ff(e/' ,A«r "L't 2y f(:
- ] v e
welee éwl étj /)/44‘5//4
~ 4 ] P ————
“Teit o Do 17 et fef T i Supe ¢
a8 'f“ﬂ zC K Agb% -’7L "éwk 2 '7L‘¢'—/c ;
. . 4 éb . et
5 wsed )3 7o S v : |
TEST NO: | ' ‘
—
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‘N‘
TEST NO: %
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SECTION 2.0

- PARTICULATE DATA

2.1  PARTICULATE DATA SUMMARY
2.2 PARTICULATE DATA SHEETS
2.3  PARTICULATE LAB WORKSHEETS

67
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72
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LOCATION: fBMp TEST SITE €

PARTICULATE DATA SUMMARY

PART

1

BLROUT~- 5'7"x17'8"=98.64-
ECONOUT-4'2"x17'8"=73.61

Stack- 5'6"x7'=38.50

Tptal |Dry Gas |Liquid Baro. Static Piﬁot OrificelStack Gas|Excess [Sampling| Nozzle| Pitot| Fuel Flue Gas

TEST| Mass |Volume Coll. | Press. | Press. Ap AH Tamp. 02 Time Dia. | Factor ] Factor MW

NO. | mam. £t3 ml. "Hg "H90 "H20 "H0 °R ) min . in. n.d. |SCF/108TUlg/g mole
58R | 29545 | $2.04 75 2975 —e® 6-953 o5é fg2 Fv ﬁ 72 8.506 | 4.837 G| 299
S heed| 3860 'L%?j ! 2575 | 126 "53| o5t 750 IN 3 o | “ % | 0837 %) | 292/
6LBLR| 32499 53200 | 87 2529 | -0-8 o054 | /ot 72 16 72 oyos | 0837 4564\ 29,7
tmeat 4416 (P TFenl 8o | 2629 [ «ie | sl 038 | s g1 | 4 M| ewyt 964 | z9.57
18R | 70,8357 | 5917 39 2920 | -9¢.8 0.07 13 465 &2 72 058 | »€37 G2 | 2960
7 Mecd 5’1394 F"%g, 2 26.20 +2.0 158050 | odz 7996 7.0 3"/55— T 6.937 do6z | 29 4L
tHR | 72954 | Stel ' X4 2940 -8 | 0059 .10 %S 68 72 .50% 2857 Yo 2444
Shect| 2859 | ¥ Dgeal 2900 | +22 | TX.| e3¢ 768 77 ¥4 | q | oww %1 | o
FBR | (409, ¥ 21 705 2%. 8¢ -0.8 0.06 09/ Gl 27 72 0505 8837 X0 | g4z
abed| g9 | 59 oo | =03 | Milpr| ,Zeg | 7Lk | 3 3% fo | 2500 | p.w37 g0 | 29.04
/0 BR | ChSeaus b

o e} Cifemng T

ngg | 73737 sz | W5 2% oo ~oF o0o5% | ray U=z 6.5 79 o.cor— | 2837 L | 297G

o weed| 2emc S % %] 9257 | 29 +.9 V%4 ed4s| 770 67 %% |84 | orny ‘' 2947
zegl| (sxe | 577 87 28 de Rk ©.059 lt VAl 59 7z J-sor— | 0837 Ges2 2944
puecd| Sies” | * 08| g0 2dy | 22 | | 4o 775~ ¢ | ¥ha | P S97| 0937 sz | 2547
seg|Sipgs9 | SN, | P 2833 | <o |*°S7 o] | G 9.2 7z 0535 | 4. ¢37 Pebo | 24.29
i3 wizd| 1945 “7‘1'%41“ 75 2633 | +1.9 ".%( 0.53 244 47 | 3% |"Zadt | o 937 L Yo | 292/
Wpe| oz 3952 €b-8%| g5 233 | —+% | 0013 131 246 77 7% 0505 | 6,837 | 2949
14 Mgy Wiy W}ﬁ?‘oﬁ /02 253y Hy N | 0B 77% g | s | ey | 0937 Vv 73%| 2547
8 #15900 rev.




PARTICULATE DATA SUMMARY

PART I
LOCATION: ABMA TEST SIE =
Total |Dry Gas |Liquid Baro. Static Pitot |Orifice|Stack Gas|Excess [Sampling Nozzle Pitot Fuel Flue Gas
TEST Mass |Volume Coll. Press. | Press. Ap AH Temp. 02 Time Dia. Factor | Factor MW
NO. | mgm. ft3 ml. "Hg "H20 "H50 "H20 °R % min . in. n.d. scp/}oéafru g/g mole
wael /33| 616 9 29¢3| -o% 0,077 |, 1430 o7 57 72 0525 | ng37 Al 29T
M 3 N P s
omed 8| o | g 2.9 | H9 | "] o me | ¢4 %50 | e os37 gy | 2453
M 2080~
/'@(4 . ‘ —
2 sl Jtrns | e t% 2465 | -0% | 00X | 1466 | 927 70 72 "",,f‘/ ¢-£37 ‘ﬂ«-eo 25 ¢
i3 Oc2 . | Gl .
zbed| By ) s2ugg | 74 296 | +00 Vizs | 6377 742 2° % /4?7 o657 ;/'fé Z49 1]
3,275 L :
4 /ﬂ? i
zsem | et 4428 | 21X | 2967 | -ed 0.3 | &2 953 2¢ 603 0381 | 0837 7o) 2947
A T A 2767 | -o0& | 0ol Xl 779 | S U] 625 | o937 nSe | #ie
.
352 | 21090 | 341 | 2337 | -0¢& 0.7 | € 276 | 2% A 0527 _L 0§37 Gedd | 2445
: 73 ) xy(z e . o/ |ek7 “*,“‘ 0837 Ay
e | 1348 ‘%u/z by 2977 . o5 028 T4e 5.9 <% 245 52, ‘ .37
ove | st3rs | S67 Jo 29 3k ~0-8 0.0k %m kA 7. 72.25 | o525 | 0 %37 AT | 2942
7% & ; ; L 24/ T Y] 26 4f
youeg| 3729 [P 50w 4c 243 | 417 P lecne | 714 2¢ &/ %’ 62571 v’% 29,45~
#15900 rev.



0L

PARTICULATE DATA SUMMARY

PART II
Location ABMA TesT SITE € B ovT
TEST LOAD 02 EMISSIONS Moisture S\;:eafc]»(cict?ys Staf?l].(ovf = Isokin.
NO. % % CONDITIONS 1b/106BTU| GR/SCF LB/HR % Ft/sec | SCF/sec %
2 3ded )01 625 619 13.99 759 ¢
3 29%e 124 o3y sé2 1158 é84 89
4 €972 23¢¢ 1204 9.e4f (%47 G54 oy
s~ €158 2%7 (128 6.4/ /7.53 g 98
[ 2.0¢0 ¢.9¢6/ 4s¥ 732 176§ 927 /00
7 $.23¢ 2 %48 /556 é70 9%z J06 2 3,
3 4.493 2203 /o9& 6% /849 69 g3
9 3984 /824 926 Go7 19.47 957 gz
li 4316 2.160 /4R 6of 17294 443 a8
1z 3T /%23 Gor ¢9¢ 1% 70 F5K 2
/3 3 630 /4 7% 723 527 182 753 wiid
j&} b. 49 3,5524} 2673 7.47 2100 sese T2
15 5 350 Z goi /SgI 698 2 25 | sk ters
2o 4795 2.309 1327 477 2033 1017 7
2 Eol | 296 | 1319 | 58 | 635 | 58 | Sz | 75

#15900 Rev.
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PARTICULATE DATA SUMMARY

PART II
Location AZMA TEST S7EF & - D ovT  (TTAC (::\)
TEST LOAD 09 EMISSIONS Moisture V‘;alcokc iGtayS StaFcfowGaS Isokin.
NO. % % CONDITIONS 1b/106BTU] GR/SCF LB/HR % Ft/sec | SCP/sec %
3 033 | oo 59 So2 | 3549 g5 |13, Jos
4 019 | 0952 71 6¢9 s871 | /2 1159 /04
5 0-27i o o4 K2 ¢ .24 59.19 /S //232 Jez
L 0.33% o./50 /03 69/ $2.42 1334 Z,é 9
7 1524 0 §¥o 63 6d2 539 1354|954 103
< o.190 0,089 ée .25 $2.63 /300 //00/3 7z
g 0. 641 ©.2%4 {70 $e7 4502 ez ;FJ’ Qe
T )55 | 0745 | ss3 692 | sYi0 | iz99 |53 /03
7 1852 | 0976 | 638 ¢ 8 SZ0 1338 |4% 99
13 /.40 0578 4od ¢to s2.06 | 1357 |59 9¢
4 3&43 | 2218 | jges— 772 5Y¢ 2r¢ |'ad /%
/5 /- 74e 0505 (53 645 5299 /397 |77 112
2¢ 2408 | rniz | 549 sog | swere | s, |SeE 107




PARTICULATE

DATA Leak Check Rate ISOKINETICS = _7_5_75 TEST NUMBER 2
SampTTey Fie sne g £c¥/min E - Lo~lo-7m
Per Point, Min Before ::z*m“ N !+
3 After - = |
prces Locarion ZRD AT
Sample | METER CONDITIONS _TE”EMTUR?iél;Eus o lva
Point APg | AN [Meter Reading| Stack |Probe ‘| Oven Te T oot ] Meter 2’ €.
Poer g\ \ |.03 |./8 | 396).79 | 5%e 230 | 290| , | 75| &2 /2]
2| | loz|.12 | 3P°2.56 530|252 320 | ) | 25| o5 /. o
2 ) |.oz /2 | 39032 34| So0 | 760 | 280 Q o | Fo /.T
d [ |.03]|./8 | 3904.27| /65| 292 | 250 | | | 25| 7° 7
iw:' .06 | .36 | BF05 .56 520 | /60 | 2o \ 87| 75 /,7
2 23| /8 | 32906 46| 525 |3ev | 290 | | | 78| 77 2
2 2d| .74 | 3907 s 500 | /92 [ 252 | | | & | sov /3
d j .05 | Bo| 2908.70 /957 330 | 280 ) 75" | yov /. <
! 4( e 1\{—- :
2zl | | P2 |— y A
3| | |.e3|,/8 |39¢7. 6o | 480|280 262 | [ | 72 | fog , 2 |
4 05| .30 | 3970 .80 | 46° | 340|290 | \ | € | fos /S
W’% : o 1 —
2 p | —T1— - |
3 ,o5 | .30 | @9// #5490 | 170 | 295 77 | /e / 5
4 .04|.2d4| 39/2. 96| #/® 320 | 3/0 go | s/0 /. 2
1| . eg| .r6 | 393 92| 522 | 170 | 3¢2| \ | y®@ | 12 3
2| |.02| .12 |39/-6/ |s25 | 200 | 330| | | @2 | 472 .9
3 02| .12 |29/5-2/ | /80 | /éo | 300 K Fo | z/)o /‘7
4 | |Lea|./8 |39/6 22| ##e® 290|300 | ) |72 | - P
! 09 |.54 | 39/7. 85| sye| 170|282 [ [ &3] y° /e
2| | [.o2|./2 | 398 65| 520|352 [ 300 \ | &= | 1/0 =
3 03| .18 | 39/7. sX| 480 | 17° | 29° 7o | /7° /o
4 _o4f| .24 | 3920.58| #45| 3/° | 29° &0 | /)2 / 2]
_ [
Average| -o3s7| -2/ — 493 —
\ErER VoL sz" . -mﬂge:—ﬁﬂa . Imp, Vol.(End)  Vol. (F art)  Avol.(m1) ‘
| 378146 A no {29 - /6P . 2ze
SAMPLE VoL fed . ] A:m ] 02 /0 . /0 o
Eazv sk et | e | T e W g @ -0 . o
. = 21 27. \:20 - Noz (Actualj= 1,,1;,0 A* Total
Percent Op = . # g(End) g(Start) bgrams
Uk )sB ST, /43 . 2 S
Total Vol. Hyo0 27%
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PARTICULATE

Leak_Check Rate ISOKINETICS = _ﬁ?fé TEST NUMBER 2
o e T e s 7e
?a‘n';lxnc Tame in. Hg ft7/mn OPERATOR ?M
Per Point, Min Befare -
After - —_— e
PROBE LOCATION ZECOA. oUT™
sample | METER CONDITIONS TENPERATURES, °F ' 1
P:inﬁeﬂlme APS‘{ AH XMeter Reading| Stack }Probe T Oven IT:@TQEQ: Meter 02 ' vac
1 r Reading| Stack |Probe | Oven |Tin TOuf |
M’FI M’ 07! . 467[ 36/? 35| 3/ | Zé°e =Lz 4 So y/r- l ¢3
2 05| 33| 362/.33 | 320 | 265 | 36 28 | ss0 ] |3e
3 Lo4| .27| Bé22. 751320 | 3o | Zov %5 /O 32
—a
o 02| ,/3 | 323,83 32° | 3/°| 3sv [ s | 27/ 2.2
/ 5 0‘/ L, 27| 3625, 37| 320 | 27| 295 ‘ —o V74§ 3. 2|
2 o |.27| 3626.74 320 | B2 | 275 vo | y20| \ |=z.4
3 03| ,2/]| 36 28./9 320 | 3/0 | 28 7o | /22 [ z2.e
4 03| .2/ | 3627. #4320 270 | 278| | | 7/ 22| | 2=
T ./o | . 69| 363/. 7o/ 3220 | Z52> | Zep 2/ | 28] ) =
2 ,07| .4#8| 36 33. 64 320 | 2657 3o5 -/ | r2e| [ oo
. 3 ,o5 | .34 | 3625 35T 320 | 302 | 3o~ 2o | /29 =z &
%\L_ o o5 | . 34| 3636. 95 220 | 320 | 3/5” ze | 73/ Z. 7
i ', L/ |- 76 | B639.¥3| 3/0 | Zée | 295 7o | /32 6.3
H{ 2z L) .76 | 36 S4/.83| 3/57| 260 | R0 Ze | /33 ( 6.3
3| | l.o7].48 |3¢45. 73| 320 |30 | 305 zo ls3s| \ |44
.4 ,08 | .55 |36+5. 85 220|370 |3/0© 72| /36 s o
| ] ,03 |.2] | 3647 2/ — |2sp | 240 7% | /30 , @
L2 ol |.o5 |47 | — | 250 | 260 78 | /128 2 o
( LO7|,48 | 3649.70 —— | 252 | 255" 72 | 1286 </
L2 o2, )d |3652. 8| T |22 | 27 o | 128" 2. 4
e ,/° | .79 3653.27 T 252|290 7o | 25| é. o
L2 o5 | .34 3¢s4. €2 — |Z28o | 27° ze | )26 = e
Al | o |, 70 | 657 syf| — | 27 | 285 s | /28 62
T2 I .76 2659 .70 — |28s| 292 \ 7o |22 | (166
- l )
_‘KF ——
| Average| .26 ol B 8.7
“WW o575 nemograph secur
R VOL _;,;_@ P _ ¢ N Imp. Vol.{End) vol., (Start} Avol. (ml)
METER VO coanr BRI o . " /14E& . /60 . &8
&vmiL:it bress. Tmeter = ap = e /0‘ " _/‘D = é
In. Hg-Gauae AHg = Noz (1deal)= #: o - o = (~4 .
tHO = Noz (Actual)= Z“”x”’—d Total __‘zi
percent 02 _ ¢4 _af(end) a{Start) Aorams
stes b4 .y 9
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PARTICULATE
DATA ’lﬁa}‘f{“ﬂ” Kate 1SOFINETICS = A@_) TEST NUMBER
Sami1ing Time L“—a—”i £e/ms orTE L"’Z:_Z_’
Befor :Z::"m" —=Td
Afrer —_———
PROBE wcm@r
Famp]_.e rim METER CONDITIONS TENPERATURES, °F —T
lpoint | -7 Arg | Al{_!Meter Reading Stac)_c_LPrr_o}_)je__ l _Oven T - Vt’eter 02,\ Vae,
P!l | | od | 4b]| 393/. 88| yos| 300 | 2 | oo - =4
2 / ,02 | , 34| 3933.29| 472 |5 | 262 # So | &£2 j’—ﬁjg
2 03| ,51| 3934. 14| 425 | 250 | 22| [ | #o| o5
W:I 045 76| 3936. €7 360 | z7o |22 |\ | o/ | &
A et ].19] 2737.86 ybo |zgs | z70| | | & 7/
2| |.el| .19]| 393¢8. 84 ybo | 300 | 290 \ | 79| 9/
3| |,03| . 55| 3940.48 yso| j6o | 20| | | &0 | 72 .
d ob| 4.1 | 3942.8/ 380 zgo| 25| \ | 72| o5
il ,015| .28 | 3943.72 45> | 2/0 | 2ge g/ | o2 )
| 2 0%, 34| 3995. 07| Héo | 270 | 270 78|\ 2| \ |3
3 03| ,55| 394, 7/ ds55 220|270 | | @/ | Jop
oo L0323 . 55 334/7, /]| o/ov| 320| 30O \ &/ | oo
, 0 ] —— -
2| | Lot .4 | 3946 68| év 300 | 37| (| 90| oo "
| 3[\ o3[ .5 s¢5v.33| o | 18°] 28~ %__,_d;/_ L0 <2
4 (03| 5X| 3952.00| 350 | 3/° | 29°| ( | &e| 0| | |3
P N\ o3| o< 3753.6/ sgse, — |25 \ 75| s | | |
2| | l.o2s 46| 3755 /2 b0 /90 3w ] | [7/ | s0 | \ 1z
3 02|, 37| 375642 4o 3w (20| | |7/ | sm| ) o
J 028 ,if6| 3957.9) Bbo|Bo® | Bew| \ | 7/ | o5 | |\ >
il ,o45 93| 3957 90| /80| 320 | 280 | | |72 | sos ﬂ&‘
' 2 .22\ ,37| 296/ 257 475 | 29+ | >2P° ( 72 | foz Z e
3 | l,08| 53| 3962.89 dbo | 262 | 260 ) |73 | ;v | | )
A V.oz| .37\ 3764.79| 360|225 265 ( | 72| s02| ) I2g
= ) m ——
gAVeruge 027 .47 —— /3¢ ~ ‘
MeTER vor, —END /7 P, SM-“: - Ime. Vol.(End)  Vol. (Start) Avol. (m1)
START] oo meres ) 0 /38 - /60 . 23
SAMPLE VOLf 9 :S“Ckg Z:tac" " /6D . T
Cpator i';?::-zgz. B:;zm?____—i:i? A::ter = Noz(ldeall= . o L4 * e :
‘:f.z:i 02.-'40 to 2 -’ 1Y H:O = Noz(hctual)-?'a,'zyo-‘ it) . )Total «—31
: o 539 _1487. =2

Tetal vol. H.0 _ggif
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PARTICULATE Wﬁp
DATA Leak Check Rate ISCKINETICS = L‘i'ﬁ TesT womer
ety e o R o el
S | e N
PROBE LOCATION /A M-0n
[ : TEMPERATURES, °F
i:l:glée Time Ap:_mizncorﬁiinieaaigg Stack ngt;g_mpre_r;‘_t—j—'{‘ﬁ—m—f'_ié—ig{,MeterJ‘l Oyt | Ve
18y 47| .22| 366). 27 | 290 | 280|250 | | | 52| s | | |z
2 ,57|.26| 3669 . 05280 | 280 | 27°| | | 52 | 57 —_—
3 2| 34 | 2666.43| 280 | 280 | 250 sz | é° 3.7
4 g5 | .,40 | 3648, 73| 280 | 280 | z 00 s> | #0 X
S )10 | .50 | 367].67) 280 280 | 27° Sv | 68 Je
¢| \|,20l.55| 3674.59| 200 | 260|352 [ | 52| 7o =
! ( V65| , 27| 3678.64 282 | 260 | 212 ) =v| 7° / —_
2l Y1,44 .17 3678./7 282 | 290|300 | ( | 52| 68| [ |z
3,1#‘;.«94 ,02| 56789/ |20 | 257|260 \ | 52| 70 | | 2.
4| "1, o2 / —
sl [ |,re|./4 | 3680 .42 28 | 2g0 | 270 sz| 72 | \ lzy
6 24| ,33| 3662. 62 280 | 300 | =80 <o | 2/ }r ae
! -, 63
2 -3 Y )
3 o4 |, 03 | 2483.28 | 280 | 270 | 260 sz | 72 s 2 o
y J2 | .17 | 366d.8/ | 280 | 285 262 sz | 72 2.3
s . 23|.32|3C87./° | 282 | 299 | 27¢ s2 | 75 3e
,B3| .46 | 3659. 6/ | 280 | 290 | 27° s> | 76 42
{ —~e7 \ \ I
2 -, 05| —~ \ ‘
3 .00
4 09| 12| 269/. 09| 282 | 270 | 250 s2| 78 2. 2/
st ,22|.32| 3693.37| 282 | 300 | 27° S$2| @o EXa
6l ¥ . 29|43 32¢76.064 282|290 | 270| [ |s2| 82 | [ |43
W i
Average'ﬁ,ﬂ - '4'1,2?;22/ —
METER VOL. _E_Np_j P ter %"1’10—919%5—“—“2 . Imp.  Vol.(End) Vol. (Start) avol. (ml)
B s < o S 2 P27
y tric Tmeter = &p = * (92 - /oD - Z
[ i el o . e . _ o
'gse{ ; ;t_h 27. VHO = Noz(Actual)= | /&7 Toral __ZL
Percent 0y -— . . 24‘4 g(End) g(Start) Agrams
siler ysg.0.  y4f8.S. 2S5

7S

Total Vol. Ho0 4[ 4.1.



PARTICULATE

DATA }_f_i’%}f,ﬁ:j_ﬁg_gg ISOKINETICS = __Z‘i, TEST NUMBER -
Sami 1ing Time ) imowg 6 mn PATE _H-2=-pe
Fer Point, Man Before OFERATOR —LD\
3 After FUEL
SITE [ =4
PROBE LOCATm( N
lsample o METER CONDITIONS TEMPERATURES, *F
Point | ¢ APy ] AH IMeter Reading| Stack ]Probe Oven % Meter 02'\
! : robe | Oven [~—¥n T O ]
W, [ |.03]|.85 | 400l 89 |S530 | 52 | 250 r ( 7oT o5~ (
5 03| .55 ooe3. 99| s¥0| 240 | 295 | \ | 75| sos
3 .09 )7 | #450b. 26| S| 207 | 270 go | Jos—
4 o751 1.4 | 4008.80 | 420 | 590 | 275 7/ | fos
P2 /
' 071/, 3| #°/. 24 | 5o | /72 | 28 72 | soo
2 07|/ 8 | #0/3. 72| 557 | 260 | 282 7o | Jov
3 ,o5%1 ) © | #os5. 88 | gyje | /o | 26 &e | sfob
d o8B | /S| for8. S2 s20 | 270 | 270 77| /ov
FORT*A 2/
! /08| 2.0 Y02/.89 | boP | 2¢0| 25w &o /00
2 075 /.o | #024.63|58°| 280 | 2/s” £7| 971 \
3l | |.os| .25 #e24.79 sb0 | 1 P2 | 220 89| 95| |
g\ |08 /s «029.«/| 460 25v| 232| | (o | 95| |
/ .07 | /4 | 375 79 |58 | 33° | 26° \ g/ | 90 [
2 .025) , 68 | 3977.832 5“75'5 3so | 28 ‘ 78 | o
3 ,0bl 42 | 2979.89 | s5¢c sbo | 260 | [ (8o | 9o
4 ,06 | /2 | 3982.257 3«7; 270 27° 73 | %o
"] .ol 11 | 3984.59 530 280 | 280 g0 | 9¢
2| \ |.o8| 15| 2987. 2/ | 580 | 300 | 295 Fo | 98
| 3] Vlestsro | 3987.4/ 590|220 | 28c &o | /oo | )
Cdl [ 1,06 1) | 399 7/ | 320 | Bo> | 290 7< | /oD T
—2 | |.03|.55| 3995.2/| s¥fo | 262 | 2 o | so/ |2 <
3l l.oe| 4t | 3997.80| 530 220 | 270 &o | /o5~ <z
4 ) [Le71 43| 4yovp.28| 4o | 320 | 282 70 | sos 6.0
I _l.o62| 117 — S| - ]
| Average|.@62| /.77 675‘[ —
4’” q’ ﬁo__mqg_r_aph Setun o
wereR voL. B __- ’ . . c imp. Vol (End) vol. (:tart) AVol. (ml)
w«%&ﬂ }k ) . " /51 - /9% - s/
SAMFLE Vi :-ﬂc ] A:r.ack ] . /25_ ) /O'D . 25\
{ . OL1 “éé;)’i h::;% tx.::tcr Noz{Ideal)= 13 @ - e = ° :
63 T ’ —; L2RE2 ] VLG = Noz(hctuall= , sos” Total Lé
' ’ e sy o e - 1
Total Vol, Hyo __&
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PARTICULATE fio ROTOO

Leak Check Rate ISOKINETICS = / /. % TEST NUMBER
o e e
] e oromren B 2.2
{ After :‘Ii: —_—
PROBE LOCATION MGl ary
- , TEXPERATURES, °F
ﬁgte Time APsmEZRHCON:izZN}SReading Stack |Probe '| Oven Ir;:m eri Meter 0y ]Vac.l
N3l p0 | 14 | 3697. 89| 330 270 | 2957 | | <42| 52 | | .
2 57| .75 37°/.39 |230 | 265|305 ) | #o| =2 & 2
I 73|, 96| 370529 235 | 2457 | 2z92| \ | #2| 5= g.o
4 b5 87 | B3708. 85335 260 | 292 | ) | 42| 5@ 2./
T s 42| .58 | 37//. 83| 335| 26w | 29 \ 2| 6o o é
667 04| 02| B372. 73| 330 25w 292 | | | 42| 62 2
Jf_""’;,_T L8| ./0 Z2s5| 252 | 295 ) | o | 68 ¥z d
2|'yH-.02 ( [
3| | |.e7|.09| 37/4.// |33\ 252 | 300 oo | 68 | | Lk=zo
4 ./ |./3 | 37/6.78| 330 | 25> | 30D do | s@ \ |=z-
s \|.o6|.05| 37/7. 74330 | 250 | 3o» o| 62| [ ke
6 L os|.0d | 3//%. 6/|335 | 2m5| 3os 42| 7o | \ kad
/ /5| /8 | B720.35] 335" | 250 | 26° 42| 7o ] =
T 2 53| ,64| 3723.451335 | 260 | 265 4z | 7o [ |—
3| | |.¢s| .55 372 420|335 | 272 | =7 ¥2| 7/ | \ W=
68| .92 373°.86|335 | 200|275 [ | 45| 72 ] 4.8t
sl | |.48| .52 | 3732.8°| 335 270 | 29° 5| 75| [ |«
¢ ,38| 46| 3735 4571335 | 260 | 300 o5 | 76 \ [z
WF‘,’ | | £ 3| , 52| 3738-32| 330 | 250 | 252 42 | 76 / =3
2| 29|.78 37/- 64| 335|252 | 270 #4272 | [ &2
3|1 2.5 sos| 3795 55l 335 270 (280 | ( |42 72 [\ |e.d
4] z.40|, 98| 3749. 44| 3o | 220 (200 | \ |5 |2 | ) e
s | |2e|.62|3752.87| 342 | 26s" | gow| (|45 | 25| \ |ze
é /. 70| .70 | 37256.082 340|270 | Bov | | |47 | 78 ] |72/
ar- e f ~ > -
| Average[ 74| - 7% T | 5sk
l.087& Nomogzaph Setup
ool B2SB | o8© . . . . Imp. Vol.(End)  Vol. (Start) Avol. (m)
HETER VOL- mm%- 302 o ) W /M s . _P6
saMpLE VOL P :t3 _ :m::': ] ;‘“" i V2 s/ .y . /o
Lt T e T
percent Oy = . 244 g(End) g(Start) Agrams

SN IS . s¥7 - ud
Total Vol. Hy0 _7;_'&
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PARTICULATE

DATA

Leak Theck Rate

qe &
ISOKINETICS = 7»‘ Y

TILST NUMBER

e )

—W\&
—r D

L Tk o

. P
] e croron
Afrer FuzL
sive =
PROEE loca'rmr
s
cample | . METER CONDITIONS 'fE’J’E”‘TYUR?:“;_A;gHS I ] o
Pcinc OPg | AH_ [Merer Reading] Stack |Probe | Oven o~ “eur— Meter | 72
Y g0 | ) Be| 4039 12 | sto | 300 2ec Tes [/, T 7
z ) [ 30| dodl. o] | 5¥ | S| pyo &/ 7S
2 O8 | Gy | GodR. 77| S| a2 | Zro \ g5 143
4 =71 /] 30 4’/&‘»/41.2'7 Wd® | 20| 270 ( &2 757
o 5 Lods] ,¥5 | wjod€. 3¢ | 530 |60 | 200 f g9 &4
¢ 075 fdo| Hosv 99| s30 | 280 | 28<| [ | 7| e
7 .odS| .95 | fes3. 05| sy0 | [8e | 270 \ €7 9/
8 ot | [ | goss 39| 36 295 270 | 160 42
fr's 9 o35 .65 | 4957 23570 [ /o5 |zp0 | | &9 ] 93
/9 od | 75| Yos5G 46 | 520|275 | 275 ) g8 G~
i 06| e gotl. 52| 49517 | 2es| [ | g2 | 95
12 Lo | J.50| dotd 24| 270 | 290 2725| \ | 75| 95
Y cods|  gs | gebb. 27| s2r | 70 | 270 [ | @z -
,4 od | 95 | foké. 2/ (520 265 28c| b\ 176 | o4
5 0S| .95 | Yoo e ser (240 | 270 | | 20| 43
/o o5 | 95| 4972.69|.39< | 3% | 2757 L | o | 42
sy | es | 95| 4o 79 szl gdv ] 27e] ] a5 92
e , 085 / 6o gde 77 57 SHe | p 70| 2¥¢ —[ 7 2/
/9 0G| g5 | 4679 75 sve (/eS| 252 | 74| 92
2¢ ob | g | ges2. e8] per | 2oo| 260 | ] [ oo g2
L, o2 |,38| yeszd7| sm2 [ ope | 2esT] U [ eo | 9y
22 €2 ].398 — |sweo | zselzps™| | | 72| 49/
21 Los5| 29 | 4086 of \swv | yqe o] [ ey F/
24 L0S| . 95| 4o88.2[ | 37° | Sev | 260 | =2 /4
T : ~ - | _
.Averaae ,053 -‘/‘/ s 522 R
A : Nomograph_Setup ‘J\J
e viij_;@;’ e e - et s
e ;:"::_2:::: B:;:::—:-:; ::“"- Noz(Ideal)= 3 ¢ - o - _T
_»_ﬁ]_J' s ¥ "piz_f 2‘7' 7‘); . :20 = Noz(Actual)= o 5°‘5’ Total L
Fercent 0, = ) W _em ey e
M 4SE L Y r_z:
Total vol. Hno li.;]

78



PARTICULATE

Leak Check Rate

/02-?

ISOKINETICS = e l5 \

TEST NUMBER___ D)

79

DATA vac , DaTE [1=-23-78
e i W
5 ren febdaed
PROBE LOCATION_MEC A
- - TEMPERATURES, °F
’i:rite Time AﬁTZRHCONz::ZSNZeading Stack |Probe L Oven IT:eréig Meter Ot | Ve
orr 258 1.2 | so | 3759. 4 | 830|285 | 295 | | | 52| é5 ( |«st
A )| . #]| 3762 48330 295|305 | | 52| 62| | 16-3
87 3 5./ .0/ 1376597330 295  30s| |\ | 52| ¢s| \ |29
' 4 2.2|.95| 2769 5¢| 330 |20 {320 f £2| 7o ] 2. A
S| 2.-/1.8] | 3773 .0v | 330 | B¢ | 20 r s=2| 72 \ 7./
6 /-7 | 65| 32776.12] 335130 |3/57| \ | 52| 7s [ |4
; 7] S %m | T
¢ 0.ov — 1
7 ,071.069 1 3777233330252 | 290 V| 33| 20| [ L2214
10 07| 09| 2779. 44 230 290 | 290] [ | 52| 20| | le=zp
/" .08 |.,0 | 3779. 69 330|302 | 295 \ | 52| &/ e
1 hes| ——— -\
A0 24 2] .29 | 378/). 59| 250 280 |25v | [/ | 52| &/ { 123
4 50| .66 | 3784 69330 (290|250 | | | 52| 8/ ) |s3
/5 59| ,77 | 3786 . 08| 230 | 2r0 | 280 \ s3| ¢8 ( 6.2
> 19] ,67!| .88 | 379/. 557|332 | 3/0|285| | | ss| €8 7. o
/7 42| .55 | 3794.39| 330 | 290 | 295 <s| 90 & 6
e /3| 17 | 3795 .85(325 (=295 3/0 55| 9/ 2.9
bott®2p |- 20 | ,37(3798./7 325 | 250 |z90 <7 9/ [ 3.2
‘ 20 21|,29 |39 12 325 250|285 | | |éo| 92| \ |29
f 2/ 33| .44 | 3802 58| 225 | 270 | 285 =< | 9/ P
\ 22 43| . 64 | 3805 6/|330 | 270 | 290 43| 493 | &5
\ 23 49| . 65| B808.62{330 | 275 | 300 60 | 95 I 50
N7 Y4| .58 | 38/ .49 230 | 295 | 300 s8 | 77 I |48
—— )
Average[ g 52 |20 ] — — T
exoBEA -4 @52)55@ O somoycacn sevup Imp. Vol.(End)  Vol. (start) Vel (ml)
HETER VOL- START) 375‘ -850 pmetez: : : (31 /56 /o® . 56
T Sy O R 7 S 7
BT ] T e P A 2
percent Oy = e > i“ .zd * _g(End) a(Start) Agrams
s /59 /48 . /]
Tota1 vor. wo 8 _m



PARTICULATE

DATA —%—“a*v::"“ Rate ISOKINETICS = .i"f_': TEST NUMBER “_é\ ,
e N gl
PROBE wcuron_m".
Sample .. METER CONDITIONS .TEMERATUR‘E?E;;E;HS o - 15
Point AP | AH  IMeter Reading| Stack |Probe | Oven T Muwij Meter 9 Vae. |
11| o8 | .85 |42/ £9 [s80 (370 | 270 | \ | 0w | 9?0 ( |z=
2 ( .03 | 55| 4/63. 34 | S0 | B25 | 27 i 79| @0 ) z.5
3| ) |.o3| .55 | dfoSie> | S20 s/ |29 | ) |2 | 90 \ =
4 of | A | 4ffob. 93| oféo (275" | 2ep | \ |72 | 7/ BREyS)
; S| [,20] 4f09. 3 |520 [ /90 (240 | [ [8° | 93 <=1
21 [ |2 /90| 4H2.27 |53c 280 260 | \ | 65| 96 Py £
3 \ PS5 | 95| /Y. ¥4 | s70 | s80 | 260 [ ge 28 ) v e
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3 05| . 9| H75. 43 /50 | pew 55 50
y Jo Lo | o707 56 399 | 2-2¢ 55 X
7 0G| 11 | Y223.95 | 500 | /A0 | 22¢ 55 55
2 wd ) .75\ 20503 | Sed| /30 | 22¢ 5y Y,
B I | z.o| /20727 250 | 2 3¢ Lo 2|
o 20 |17 | 42/2-35 350 | 2/ Lo oy
z o4 |20\ Yy 35 | §ro|s20 | 2 3¢ L0 Y7
2 O 75 YD1, 35 | 590 | )9 | 2 3¢ V7 2,5
3 SOV LG | y) )98 15¢ | 23 YA ey
o S| 2.2 g2 -5/ 20| 2% ol 7i0
A V) B, 20| 540 | 1/0 | el 7 P
2 oA\ T g2y /O] B /30| 2t Y2, Y,
3 06\ J/ & ) 3. gt /70| 2 el Lo & o
Ly O | /7| Y713355 v 260 & “ﬁ“;j; |
ek 0| 17| H73¢66 | 560 s/ | 250 lo Ex
N 0?27 | y)3156 | 8550 Jéc |\ 250 le Ry
3 /i 2| yr42.89 /e | 2 B L Lo "‘7;"5‘
L 73 | 2. [ Yo+, 3¢ 3| 25 40 I VrY
Pverage| D074 /- 76 521 ]
Nomograph Setup
\ETER VOL. ENDW 30 Precer - c . Imp.  Vol.(Emd)  Vol, (St»un) Vo1, tmy)
s 4C 51, 6/ Perack * Temask ° SL L A
SAMPLE VOL O £e . _ . . 2 /72 Y20 - /L
e e el B .oom o .
537 - 82 29. 65 e rox1dead rons BEC
vercent O -‘ tro oM YNoz(Ajtual)- #48 g (End) a(Start) ‘ Lorams
siies o ) /49485 L



PARTICULATE

-

99

DATA Leak Check kate SORINETICS = r TEST Nivern ¢
‘ ng 68 /mn wes AL
e ] merore T2
s e ETT
PROEE LocaTIoN L MEXL M
R ITION i TEMPIRATURES, °F T a
ii?ite Time APsh\d.ARHCOTieZZSNiead;Qg“J Stack |Probe 179?'_‘,‘11‘,; ‘;;‘igfeé‘i‘g“: Meter ﬁ) 02" ivac"\
&}{,, 26| /] |, 22 | 42463 | Tt | 260 |30 | 4o / -
A (16 [ o1 Tuzg6.52 | ' lz2e0 | 290 F0 | 43 R
3| [ 130 | 47429932 [ | 265 | 290 0 |45 | | e d]
T 4 \ L3 57| 4302.29 l Z7v | son |2 |5 \}. 2
is / 38 | sv | foS. e/ J 2720 | Zos 3 SO ; G
(| Va7 9 droz.95|  |270 | 35 s4 st | e
prt | o3 |.od |43 9.7d4| ) | 240 | 3 2 ls2 | [ lked
AU, o7 e {ep3r 0t 24 255 | 3o Se (s 2 | 2. o
aBsolayl | 4340 66 320 | 220 | 32 3 lss | [ l2.2
| /3 | 171 4303. 40 270 | o2 32 | 5% | 2 <
51 | o8 | 10| 43/d.53 ) 270 | 32+ I 32 | s® / 2.0
6] Vo2l . 09laz3i5. 26| \ |270 30| | 32 [sv [ [ Lo
F"Qﬁ// l/ , /L/ /€ //;/ ].53 / 2so | e ’ So | 5B \l &
2| 22,95 432/ 3 \ 275 3@ 55 I8® / /2.0
g 3190, 84 | 52| yzzass | | zds |30 73 _|s® Vet
| | gl |.3) 4325 73| | 27 |29 Iz |58 L
5| | g6 /7]4322.4/| ' lz7s |3 32 |52 E
G ] oG | 021 43z29.0d | 336 (270 |30 3z |éo v <
e s~ | 57| 453/, 06| | |26a |3/0 32 | 6o ) |2/
o | 1.8 |67 43426 ] | 1270 [3s0 | \ 52 ]s | [ laoe
3| [lrc | 75T 433257 | |z7e |30 | | |33 | 60 T g
| Vz-1 .60 434/ 08 |\ 225 |30 | | |35 | ée I s
A1 0z.0 | 75 | fzd62] | 270 |20 | | |32 |62 | | 3
LV a Lot Ae7.26d | |z70 [3es| i 2w [ 63 | » [é.c
| _ — S S i
Average '@/i‘ﬁ y 36115?3)?%—"3 i
) Nomouraph Setup
_SML 7 igd LK Petack = stack = N ”;/4" el - S :,
[Z,L_M_ﬂ Tl | e 4 wescaesns S A S N
%%‘11?5 N ‘:«20 « 47 toziactual= 4 —€ ot 67
e —_ WOETER CORR - /87 '4‘. —glknd) - ciStary) ferams
Y c246 NN USS - g P - ,_’;7_
Total voi. wyo _ 29 &)



PARTICULATE LAB WORKSHEET

B ouv

TEST NO. 2 (Inlet, Outlet) LOCATION < 4% E
Date /- 17-78 Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vvic
. ACETONE DRY FILTER BLANK —
CONTENT | HpO RINSE RINSE FLASK NO. NO.
BOTTLE NO. N - S /

BEAKER NO. \ Z 7 / - \ /
DATE WT. I\ / — | = //-r7-78 /

TARE WT. 104. B522| 4F. 6407 . €7 6
/04. 3578| 49. é4°2| , 675/
0. 3579 47. 6402 .6 750 / N\

| il I T 7 N
| ave. / /04). 3579 /9. 6 #odl| . 6749

POST TEST WTS.

J04). 4760 5. 499)] . 74470

[

N

1
2 | N\__/ |re9. 4763 s/ 49951 . 242/ | "\ 7
3 /04, 4768 s1. S0 | dpf ><
4 — — —
AVG. / \ 0. 4268|557, /997 | . 724 1] / \
A wr. 0.7299 | /. 8593 |0. 0éé2
AVic = ml LOAD k1b/hr
A Dgv = fe3 0y %
A mn 20%50.4/ mgm REMARKS :

8830-5 rey

100



PARTICULATE LAB WORKSHEET

Ecsnom:zer
TEST NO. 2 (Inlet, Outlet) LOCATION SHe E
Date Box No. Eng.
Test Description
Dry Gas Meter vol (ft3) Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A DgV Initial
A vlc
— ACETONE DRY FILTER BLANK
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. N — — <
BEAKER NO. \ / & 2 - \ /
'DATE WT. \ / — - //~17-78 \ /
TARE WT. | 1 \/ 9s. 571/ | s®. /589| . 9930 \
— 1 2 /\ 95 57/4| sv./5¢4| . 793/ AN
3 / N\ | 95 s7/4| 52 ss89| . 293/ / \
s |/ \ — _— —_ 4 N
AVG. / \ 75. s7/3| s0./5¢7| . 793)
POST TEST WTS.
_L_XY Is. 6597 53. 7064 . 9201 [\
2 / | 95 65%8| 53. 7073 . 9194 | "\ e
3 \/ 95,6587 S53.707¢{| —42/
4 /\ -— S A
T ave. /N | 95 6591 53. 7070| . 9197 ) ~
» . 1/ \_0.0878| 3.5¢83| 0.1266
A Vic = ml LOAD kib/hr
A DGV = ft3 05 %
A Mn R762.7 mgm REMARKS :

101

8830-5 rev.




PARTICULATE LAB WORKSHEET

BLRUr

TEST NO. 3 (Inlet, Outlet) LOCATION S -k &
Date Box No. Eng.

Test Description

. —=
Dry Gas Meter Vol (ft3) Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
CONTENT Hy0 RINSE A%ESEE Frx).?slx o ron
BOTTLE NO. \ — 3 3 .
BEAKER NO. \ / s //-19-78] — N
DATE WT. \ S - — —_
TARE . | 1 \/  |/02. 1463| &4.5806| . 6€38 N
2 102. /465| 44.5908| .6839 . ]
s |/ \ |rez. 1465t 64. 589| . 6839 /S N\
: — — | — 1/
AVG. / /02 ./464| b4. SFoE| . 6239 S
POST TEST WTS.
1 N /N sez. 27898 67. 068/ |, 7729 \.
AN / | ye2. 2781 67.0688 | . 722/ N ;
3 N/ _|se2.2787 67.06%8| . 7232 >@
4 [\ - - -
AVG. / \ lyoz.2784 67.0¢66 | . 722/
A WT. b.)3z0| 2.4878 | 0. 089 E
A vic = ml LOAD k1lb/hr
A Dgv = £3 05 %
A Mn 27©9.© mgm REMARKS :
102 8830.

S xev.



PARTICULATE LAB WORKSHEET

MECH o T
TEST NO. (Inlet, Outlet) LOCATION  Sidke &
Date Box No. - Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT Hy0 RINSE RINSE FLASK NO. NO.
r_Bfo'r'rma NO. / — _ é
EECEN\NYANY 4 | — I~ 7
DATE WT. \ / -_— /)—19-78 — \ /
TARE WT. \/ | %5 297| &=.. , 857/
/\ 95292 3. s50)| L @572
\ 75 cv93| 63. ssv3| . &s// / \\
‘ AVG. \ 9S. 09| 63 s=o/| , #s /)
POST TEST WTS.
N /| 5. 15 | 63. sw22| . 1736 N\
\ [ 75. /5943 | 63,58/9 -7732 \ /
B \/ | 95 ss4°| ¢3.58/4 . 9732
i AVG. 9s. /s¥/2| 63.58/9| , 9733 /
[ awr. N\ _o. 48 | 6. 0318 l0. /222 \
L Vic _ oml LOAD k1b/hr
A Dgv ft3 0y %
A Mn 288.6 mgm REMARKS :

103

8830-5 rev.



PARTICULATE 1AB WORKNSHEET

o BLR T
TEST NO. 4 (Intets—Outtet) LOCATION S.de €
Date _ Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (m1)
Final 1 2 3 Total
Initial Final [ ]
A pgv Initial e
Avic | __—T T
ACETONE DRY FILTER BLANK ——
CONTENT #20 RINSE RINSE FLASK NO. NO.
| BOTTLE NO. — —_—
BEAKER NO. \ J /3 7 S \ /]
DATE WT. \ / /2-4/-78] —— — N\ /]
TARE WT. | 1 \/ 95 6498| ¢4 oc24| . 66/9 %
2 /\ 25 pST2| 44 0628  Gé/9
3 /] \ | 75 6509| 6o 627| 6620 7 N
A7\ — 7T
[ ave. 95, 850) | 440626 4609 BN
POST TEST WTS.
1 957 7943 | 72 /93 . 733 A
AN 95. M35 72 . 4% . 7927 | \L s
3 N/ | 95.7933| 72 /78] . 7940 >< -
. 4 /\ iy T N
AVG. / N 1957937\ 7z a0 | . 7937 | 7 | N_
 p 0,436 | 6 3564 |0./2/8 ~
A Vlie = ml LOAD klb/hr
A Dgv = £t3 0y %
A Mn ‘863). 8 mgm REMARKS :

104



PARTICULATE LAB WORKSHEET

ect
TEST NO 74 (Inlet;—-Outlet) LOCATION Sode £
sate Box No. e Eng
rast Dzscription
Cry Gas Meter vol (ft3) Impinger Water Vol (ml)
Final 7 1 2 3 Total
Initial Final \\>< —
A DgV L Initial ]
. A Vie '_/
B ACETCKE DRY FILTER BLANK
COWTENT H20 RIRSE RINSE FLASK NO. NO.
[ 30TTLE NO. - — -
| SZrXER NO \\ / ref o & ‘\\ //’
DATE WT \\ z{, —— —_ — \\\ ///
| 1RE WT | 1 \/ G5~ F788 | 6F 00t 2 | | eft-O
— 2 /\ I 9792 | b9cocd | | ge/sg
3 / \ I G979 | 69 s | L Ey6/ / \
y N\ —1 — 1 — 171X |
AVG 95.9790 | 69 cvéd|. 8460
- '~ POST TEST WTS.
[ 61091 |67 2402 | Lodst [\ /
2 G- 1EC | 670403 | [ ooy /]
3 76 1/ 89 | 47,0399 /462 |
4 i —— e e
T ave. ge.yg0 | 49.049jodez | S~ |\
- A WT. , 0,/390 O0.0337 |0, 202
A Vlie = ml LOAD k1b/hr
A DGV = £t3 0y %
s Mo 272.4 mgm REMARKS : B

105

8830-5 rev,



PARTICULATE LiB WORNSHIET

106

- BLR o T
TEST NO. 5 (Intet,—Outlet) LOCATION sk €
Date Box No. Eng. -
Test Description -
Dry Gas Meter Vol (ft3) Impingsr Water Vol  (ml)
Final 1 2 3 Total
Initial Final ]
A Dgv Inzt;icl: %g
CONTENT Hy0 RINSE |  RINSE FIASK o Bl [
BOTTLE NO. - - —_
BEAKER NO. X / s // 7 \
DATE WT. \ / — — — \
TARE WT. | 1 \/ | 927 777| 67 53598 .67¢3
2 I\ 97 m8/| 25825 | 4762
s | / \ | 97 w724 ¢9.s208] 6762 7
ST/ N — 4
AVG. 97. 7077 | £9. sto4 L0762
POST TEST WTS.
1 P7 I243| 77 2277 . 8966
2 | N\ /| 929246] 772274| 827/ | \_
3 N/ | 97 92451 77 2282 , o070
VAN —
AVG. / N\ 1979245 772279, 2069 /
A wr. V /568 76674 | ./307
A Vic = ml LOAD X1b/hr
A pgv = £t3 05 %
A M \79.5"/. 9 mgm REMARKS :
T

8830‘5




TEST NO.

Cate

Test Description

-~

PARTICULATE Lx® WORKSHEET

BlECH cUT
(*fmlet,OQutlet)

Box No.

LOZATION

Eng.

Dry Gas Meter Vol (ft3) Impinger Water Vol {ml)
Final _ L1 2 3__|Totel |
e e e el
Avie | _—T T
ACETONE DRY FILTER BLANK T
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. — — — Z
BEAKER NO. \ [ /e /2 it \ /
| oats wr. N/ | — — - A4
TARE WT. | 1 \/ 47 ozgol| 67 8369 .s¢y/0
2 /\ 97 vz7¢d| 67 €37/ . 844/ o
3 / \ | 970268 67 6373 . 843 /
« |/ N\ — — | =1/ AN
[ ave 47.0274 | 67.€371 | . 84/
'~ POST TEST WTS. L
1 77. 4969\ 67 8507 | 4 ove/ [\ /|
2 |\ /| 97 767\ é7 8527 10489 | "\ ]
3 N/ 77./970| 67 85 75| J, c45¢
_ 4 /\ - —
AvG. /N | 977869 | 678523 | Jogsd | .
l:;_wcr. 0./595 10.22/2 |0, 2073 _____\
A Vlie = ml LOAD kX1b/hr
A DGV = £t3 0y %
A Mn 3y9¢.0 mgm REMARKS :

107

8830-5 rev.



TEST NO.

Date

Test Description

6

BLR out”
(Frlet,—Outlet)

PARTICULATE LAB WORKSEHEET

Box No.

LOCATION

Eng.

Sk E

Dry Gas Meter Vol (ft3) Impinger Water Vol {ml)
Final 2 3 Total
Initial Final L ]
A Dgv_ - Initial ——
A Vvic ~ ot
ACETONE DRY FILTE BLANK ]
CONTENT H20 RINSE RINSE FLASK NO. NO.
w;OT'I‘LE NO. —_— — -— 127
BEAKER NO. \ / 77 23 g \ /
| DATE WT. & / —_— ' — —_— \ /
TARE WT. | 1 \7 /04 354) | s0./588 | . 6696 >< -
2 /\ so0d. 3594 | s0./59/ |, 669/ ]
3 [\ /0435044 | 50./592| 4495 /LN ]
4 N — [ — [ — 1/ T°X
AVG. ro. 3543 | 0. /590 |, b6 94 \
" POST TEST WTS.
1 /04, 998 | 8. os=" |, 828/
2 \7/ 1044989 | =3 joss | . 928 N\ P
3 rd.d990| =8, 060 | ,8277 ]
A e i W R 4
_AVG. / \ Jod 4962 | 56 . pat | L9 28] / \
| A wr. 0,/44b | 7.946b |0, /587 N
A Vlie = ml LOAD klb/hr
A DgV = ft3 05 %
A M 9249, 4 mgm REMARKS :

108

8830-5 rey.



PARTICULRZTE LhB WORNSHEET

o ,47_6(“* -
TEST NO. (Inlet, Outlet) LOCATION
cate Box Ko. Eng.
Test Description
Dry Gas Mster vol (ft3) Impinger Water Vol {ml)
Final L 1 2 3 Total
Initial Pinal |
A DgV Initial e
Avie |  __—T T
[ ACETONE DRY FILTER BLANK
CONTENT 120 RINSE RINSE FLASK NO. NO.
BOTTLE NO. -— — —_—
BEAKER NO. \ / /8 2 12 \ /
DATE WT- \ / - — — AN /
[ rare wr. | 1 \/ 9501z | 49 é41/ | . Bso2
2 /\ d5.0127 | 49.644 | . 6492
3 / \ gs.0128 | #7.¢é4/135 | . 8503 / \
4 / \ - / \
E AVG. l 9570075 | d9.6d13 gsof
T ' POST TEST WTS.
1 95,3942 |S2. 47491/ 1277
2 |\ / #3995 | 524748 | 1. /279 |\ /
3 953943 | s0.d7s0 |, 1279
P AN B I
AVG. / \ 953943 | sv. d I . 1275 / ‘ \
A WI. 0.38/8 | p, 8336 | (=5
.24
A Vlic = ml LOAD X1b/hr
A DGV = £t3 Oy %
A Mn 4976 mgm REMARKS :

109

8830-5 rvev.



PARTICULATE L2R WORKSHEET

o BLR ouT
TEST NO. 7 (Imlet;—Outlet) LOCATION <ide E
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol {ml)
Final 1 2 3 Tota)
Initial Final
A pgv Inztii’t /;><:
\
CONTENT Ho0 RINSE A%:SEE rx‘igx PR Brlq'é}?x
BOTTLE NO. —_ —_ —
BEAKER NO. \ [ /9 21 /1 \
DATE WT. \ / — - "“' \
TARE WT. | 1 \/ g5 5738 | é4. 592¢| 6832 I
2 /\ J5.5738 | ¢4. sH28| - 6826 X\“
3 / \ | 9ss5740| ¢4.5%79| 6835 /
VNl ot 12N
[ ave. 455739 | 645828 | »683Y |
'~ POST TEST WTS. . |
1 95.77/] 175 0436 | . 66/8
2 /1957902 | 750426 | . 8619 N\
; N/ | 957695 | 260489+ . #6/9
AT — 1 — 1T —
AVG. / N\ |95.7703| 7520436 | . 8619 / N\
A wr. 0,964 | ro.q6c8 | 6.1785 | Q
A Vie = ml LOAD k1b/hr
A Dgv = ft3 0y %
A m  _ /09357  ngm REMARKS

110

8830‘5 (i



PARTICULATE LAB WORKSHEET

e g e ¢

mecH ouv
TEST NO. 7 (Inlet, Outlet) LOCATION Side E
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (£t 3) Impinger Water Vol (ml)
FPinal 1 2 3 Total
Initial Final
A Dgv Initial ]
A Vic
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
[ BOTTLE NO. \ —_— — —_—
BEAKER NO. \N /| =ze 22 74 N\ /
DATE WT. \ / - - N \ /
TARE WT. | 1 v r22. /49| 63. s®27| . 7526 \
2 I\ | se2./493| 63. s52/| . 7529 N
3 / N\ | s02./494| 63. 5525t . 7528 AN
AN il = I 7 AN
r/AVG. / /22./49d| 63 .5525| . 7528
POST TEST WTS.
1 N 102 610/| 659574 L/ 87 [N\_
2 |\ [ lsez.ere)l b5 257/ 1. 1177 | O\ e
3 N/  |/02. /| 5. 952 1. 1/68
4 /\ —_ l - —
AVG. Z \ /22 . 6/0/ 65 2573\ /. 1/77 / L
b wr. \| o-4407 | 2 4048 0.3649
A Viec = ml LOAD k1b/hr
A DV = ££3 05 %
L Mn 3 230-4 mgm REMARKS :

111

8E30-5 rev.




PARTICULATE LAB WORKSHEET

BLRUT
TEST NO. & (Inlet, Outlet) LOCATION S,k E
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT H0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. \ —_ —_ —_—
BEAKER NO. \ / 29 2% /3 N\ /
DATE WT. \\L // —_— L — — ‘\\ ///
TARE WT. | 1 \/ 97. 7687 | 67.58/7| ., 6029 |
2 /\ 77. 7688 | £9. s56/8| , 6030 B
s |/ N\ | 272.787| 69. s6/7 . 6027| /| \.
s |/ N\ — — | — | / N
AVG. / 1. 7688 | £9.5%/8| . €027 S
EOST TEST WTS.
N /| 97- 6997 7é. 5926 . 756/ e
2 |\ /| 97 894/ 26. 5932 . 2469 \_ yan
s | \/ 77. 6753 _24. 5933 , 74s/
4 ,/\\ - - N ]
VG, 7N\ | 27.9747| 76 .593d . 7457 N
£ wr. \| o./2859| 7. o03/2| &6 7428 |
b Vie = ml LOAD klb/hr
4L Dgv = £t3 0o %
L Mn 72,7-7 mgm REMARKS :

112

8830-5 rey.



PARTICULATE LAB WORKSHEET

MeeH

resT no. & (Inlet, Outlet) LOCATION S, 4 £

Date Box No. Eng.

Test Description

Dry Gas Meter Vol (£t3) Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
L Vie
) ACETONE DRY FILTER BLANK
CONTENT H70 RINSE RINSE FLASK NO. NO.
BOTTLE NO. \ . — N

BEAKER NO. L / =0 26 /5" N /
DATE WT. \ / — D — —_— \ /
TLRE WT. | 1 \/ P5. 3797 64. 0é24| . posb \
”’" /\ §5. 9805| 64. 0637 498 .
s | / N\ | 95 9804 64.0629 . 75%8| /| \
s |/ \ — — — |/ .

[ e / \ 75 9827 44.0628| . 7587
PCST TEST WTS.
AN gb. 09/8 | b4f. 0726 , 672 I\

N\

2 LN\ [/ | 76. 0018] ¢d. 0729 . 7667 |
3 \/ P6- 08/F| 4ef. 0724 9661

4 _— |

l AVG. / \ 76, 08/8| 6¢4.0726| , 7667 / \
L’:’mw. \ 0. /0/6 |o. ov28 | p, /780

L Vie = ml LOAD k1b/hr

& Dgv = ft3 05 %

L Mn 289.¢ o REMZRKS :

113 8830-5 rev.



PARTICULATE LAB WORKSHEET

_;TP:‘-ST NO. i BLA T LOCATION Sk E
Date Box No. Eng. o
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
I-"ix?al . 1 2 3 Totai—‘{
Initial Final - Iy
4 pgv Initial — —
AVie | __—T '\*"
CONTENT H20 RINSE Ag::ggE Figx T Bk %
BOTTLE NO. ﬂ'\ — —_ —_ :
Y A T S TR N R
DATE WT. \ / e — ‘ — \ 7\
TARE WT. | 1 95, 6512 | 69, 9072 | ,6/47
2 95.¢5/%| 69 v 74| . 6/47 ﬁ
3 / \ | 956517\ 69 o095 . é/4% / T
e S~
AVG. IG5 6516 | 6F.0cv 74y . 6/47 _
" POST TEST WTS.
1 95 792674 8236 . 7¢ 72 \7
2 | \ /| 9579251 74 32 4/1 . 7665 | \U i
3 >< 95> 7923| 74 8243 . 746% #
. _ —_
AVG. / \ IS 7925 | 74. 8240 | 72669 / ) \ R
A WT. e. /469 | 5.8/66 | 0. /52/ S
A Vie = ml LOAD klb/hr
4 Dgv = £i3 02 3
& m %109.6 __ wgm REMARKS :
114‘ 8830-.5. rev.



PARTICULATE LAB WORKSHEET

.. MECH
TEST NO. ¢ LOCATION Sk E
Date Box No. Eng.
mest Description
Dry Gas Meter Vol (ft3) ’ Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final L o
A DgVv Initial e
AVic |  _—T “f‘
— ACETONE DRY FILTER BLANK
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. —_ N
BEAKER NO. \ VAERE 28 2/ N /|
DATE WT. \ / — — AN /
TARE WT. | 1 \/ 97 0273\ ¢ 729299\ - 7353 X
2 N\ | 972027t 47.839/| 7359
3 / N\ | 97,0278 67. 839/ . 235y / 1|
s |/ N\ — / AN
AVG. 770275 | é7.63¢4] | . 7354
POST TEST WTS.
1 97 3243\ 68. /73571 . 9626
2 |\ /197 3243 66./73d . 9621 | \U /
3 g47. 3240 68./727| . 9b24
AN =
AVG. / N\ | 77.3242| 6931733 | . ge24 N
A WT. .27 | 0. 53 4. 2270
A Vie = T oml LOAD k1lb/hr
A DgV = £3 0, %
A ™ ‘g57.9 mgm REMARKS

8830-5 rev



PARTICULATE

116

8830-

5 rey

LAB WORKSHEET
- . . g“’mr =
TEST NO. // LOCATION = S/l &
Date Box No. Eng.
————-"_\*—.
Test Description
’X
Dry Gas Meter Vol (ft3) Irripinqer Water Vol  (m1)
Final 1 2 3 | Total
Initial Final - ]
A pgv Initial e
A vic [~ S
{ ACETONE DRY FILTER BLank |
CONTENT | 220 RINSE RINSE FLASK NO. NO. ‘
BOTTLE NO. —_— — - 7
BEAKER NO. \ /1 ze 29 z2 /
DATE WT. \ / L — — | N I/
TARE WT. | 1 97 2670 | 63 553/) &/28 T
2 97 7672 £3.5533 ,6//° |
3 / \ 1 972727/ 6355351 .¢172o | /| \\
4 [ \; —— / \
[ AVG. ' 97.767] | 63.5533{ .6/09 |/ .
"~ POST TEST WTS. )
1 972 9218 | 70. 6o48| . 7803 ' - /)
2 N\ /| 97 9205| 70 6034\ . 280 N\ S
3 >< 47.92/4) 2o.6026| . 7823 ><
4 ' — —
AVG. / N\ 197971279 6036| , 7802 / N
A wr. Vv ¢./549) | 7093 | . 1693 |/
A Vic = T oml LOAD klb/hr
A Dgv = £e3 0y s '
A M \7 373.7 mgm REMARKS :



PARTICULATE LAB WORKSHEET

. e
TEST NO. // LOCATION .S, fc £
pate Box No. Eng.
rest Description
pry Gas Meter Vol (££3) Impinger Water Vol (ml)}
Final 1 2 3 Total
Initial Final L
A DgV Initial e ]
A Vic /"T’ o
— ACETONE DRY FILTER BLANK
CONTENT d20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. — — —
BEAKER NO. \ / =7 SO =3 X /
DATE WT. \ / — . - ' — \ /
| TARE WT. | 1 \/ F5 9285] 69 <t26| . 7724 ><
2 /\ g5 9783 69.562)|. 7926
s | / \ | % 976l 47 5428 , 792¢ / 1\
AVG. I 47¢5| 69.56¢25 | 7926
" POST TEST WTS.
1 6. 62067/ 2452/ |\ /. 1273
s LN/ 19661961 5129570 126/ N_ | 7
3 6. ¢208 7). 2458| 4. 125F
4 ———— @ . ——
avs. /N2 bzez] 7). 2456 j0zed | 7 |\
o N 6. 6497 | /. 4v93) | 2.223¢8
A Vie = ml LOAD klb/hr
A DV = £t3 0y %
A Mn é(g‘u’f@. b mgm REMARKS :

117

8830-5 rev.



PARTICULATE LAB WORKSHEET

118

" ' LK NT
TEST NO. /Z B LOCATION S ke £
Date Box No. Eng. o
Test Description o
Dry Gas Meter Vol (£t3) ImpingeX Water Vol  (ml)
Final L 3 Total
Initial Fina N — ¢
A pgv Initial |
4 vic '4:—\ o ] )
ACETONE DRY ILTER =
CONTENT H,0 RINSE RINSE FLASK FiNo. BLANK
BOTTLE NO. — —_ —_ A
BEAKER NO. \ /| == =/ zd \\ 7
DATE WT. \ / C— |l — | — \ 7
TARE WT. | 1 \/ 47 0259 | 64 583 . 5987 ]
2 /\ 47, 0260 | bef, 5943 5989
3 '/ \ | 970z60| p4. 5043 . 5788 / N
4 / \ . — v o—— / . \ ~—
AVG. 9).0269 {44.5%Y) | .59¢8 ‘ Y
" POST TEST WTS.
1 77,748 | 7¢- 6226, 7390 | 7
3 X 97./743| 70.82/t| . 7395 ; g“*
4 ———— ————
ave. /N1 9724795 70.v223] . 7562 | 7 T C
A wr. p./48S | ¢.2382] 2. /394 A
AVic = ~oml LOAD klb/hr
A Dgv = £t3 02 Y
A ™ 04261 mgm REMARKS :

88 30- S re!



PARTICULATE LAB WORKSHEET

- MEeHt )
TEST NO._ /2 LOCATION Sk E
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol
Final 1 2 3 Total
Initial Final [ ]
A Dgv Initial e
Avie | _—T T
- ACETONE DRY FILTER BLANK
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. N -
BEAKER NO. \ [ 39 32 25 \ /
DATE WT. \ / —_ _ ' —_— X /
TARE WT. | 1 \/ 95, v097| ST. 1595 7852
2 A g5, wg8 | sO./592| . 7857
3 / \ I5- v 76| 5. 18594 . 7B / L
1/ \ 7 1N
AVG. 75029 | sV, 1594 | . 7855
POST TEST WTS.
1 P 9563 | 52 2022 / 1745 \
2 |\ /| 25 9553l sz 2028|247 | 0 /
3 \/ 95 75551 s2.20v2| /. 1136
A 4 /\ — —
t AVG. / N\ | 9szms7| 5220/ | 14/43 / N
A WT. £.)4bo Z.oYl7 |, 3,98
A vic = T oml LOAD k1b/hr
A DgV = £t3 05 %
A Mn ‘316,35 mgm REMARKS :

119
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ega ¥ Xalls

]

¥FEi ¢

L fT A

o7

PARTICULATE LAB WORKSHEET

TEST NO. /32 LOCATION S, /e £
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (£t3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final [ —
A pgv Inzt;;i /./r’>—<
CONTENT H50 RINSE A§§£g§E ngéx FILGER RO O
BOTTLE NO. —_— _— - ;;ﬁ
BEAKER NO. \ / o 33 26 A\ 7
DATE WT. \\ 1/ ~ A —_— | “\\» /
TARE WT. | 1 95" p70 | 49 ¢8| . 6 S48
2 oI5 649 | 49, 6425| . 6452 ><
3 / \ | 25 ¢493] 49.0429] 645y AN
s |/ \ — — — / AN
AVG. 95264 G) | 49.6422] . 6450 N
POST TEST WTS.
1 95. 7827| 5. 536¢| . S o/ Nz
2 N\ / | 95, 7623| 54 5354 . goz3 AN 1
3 X ¢s- 7627 Sh539¢ ., 80/9
4 et e mt———
AVG. / \ P58 | $¥4.5357| + 80/ P . \
A WrT. &./335 | . 89385 | 0./569
AVic = T om LOAD k1b/hr
A Dgv = ££3 (%% LY
A M \5‘/5'3. 9 mgm REMARKS :

8830-5 rey,



PARTICULATE LAB WORKSHEET

"r}-:s'r Nno. /3 Al LOCATION
pate Box No. Eng.
mest Description
Meter Vol (££3) Impinger Water Vol (ml)
Py G:inai - 1 2 3 Total
itial Final [
I“ZtEZv Initial —— ]
A Vlc / e
— ACETONE DRY FILTER BLANK
CONTENT #20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. e _—
_;E;J;—R'NO. \ 4 3¢/ 27 \ /
— — —_— e
DATE WT. . \ / ' A \ /
TARE WT. | 1 \/ I 5920 | 64 © 5‘_// . 7375
— | 2 N\ o5 swe| 4 ot38 . 2380 /|
3 /[ \ | #s52,3| 649429 - 7379 / \
AVG. 75. 577V 64 26321 .737%
" POST TEST WTS.
1 9b. /343 65" /75_/ /. (,0/0/
s LN/ [ge./336| 650759 fosee| N_ |
3 jé"/BS’Z 65~ 1749 /. o/0/
4 /\ — —
AVG. / \ I /337 65774511/ 03 / _ \
A WT o 5122 (.02 . 2925/
A M Y49 mgm REMARKS :

121
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TEST NO. /4

Date

Test Description

our

B

PARTICULATE LAB WORKSHEET

Box No,

LOCATION

Eng.

sk E

H

Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final - R
A Dpgv Initial e
A Vlc - “*-5
ACETONE DRY FILTER BLANK R
CONTENT H20 RINSE "RINSE FLASK NO. NO.
BOTTLE NO. S —_— 7
BEAKER NO. \ /1l 42 /4 28 A\ /]
DATE WT. \ Z | — - - \ /
TARE WT. | 1 Joif. 362/ ) s5B. 2977| . oo
2 o). 35/6| 5. 297K . 69/0
3 ] \ | /o 25/0| 52.2976| - 69029 7 T
s |/ — — — / -\
AVG. M /9¢).35/8 | 50.2277| , boo ¥ . S
' " POST TEST WTS. )
1 ,64. 6092 63./689|, €737 , /)
2 | \__/ /04 609s] 63. 1669 . € 736] 7]
3 > < sod. 629/ 63. J¢ 7| . 8726 >< |
. ~ ;_
AVG. / \ lyed.cos9| 631676 | . ¥736 jd \L
4 #.257) 112.%699 lv. 2728 |/
AVic = om LOAD klb/hr
A Dgv = £e3 05 s :
A ™M /%3EF??.3 mgm REMARKS :

8830-

S rev.



PARTICULATE LAB WORKSHEET

. : ek
TEST NO. /4 : LOCATION 5k £
pate Box No. Eng.

Test Description

Dry Gas Meter Vol (£t3) ) Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final - .
A Dgv Initial el
ACETONE DRY FILTER BLANK
CONTENT d20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. —
BEAKER NO. \ 43 5 29 \ /
DATE WT. \ / — 4 — — \ /
| TARE WT. 1 \/ /02 . /b3 S5b.305A 7909
2 /02, )5I| sp. 3062 , 79)2
s |/ N\ _|sz2qel| s7.2063 , 794/ RN
1/ N — 1 — [ =17 AN

| AVG. /0274 €[\ sv.306/ < 791/

" POST TEST WTS.

1 03.3192| 56.4989| /2 €93 |\
2 N\ /[ 03 3/6/| 5% ./98/ /., 2372 \_ /
3 \/ /03 3/9/| st./999 ). 285%™
| 4 /\. —
AvG. / N\ lw3.38] 56997 ) 263 | ~ N\
D WT. 117271 | 58926 | 0. H92

A Vie = Toml LOAD k1lb/hr

A Dgv = £t3 0, Y

A M Y46l 5 mgm REMARKS :

" 123 8830-5. rev



PARTICULATE LAB WORKSHEET

BLR euT

TEST NO. /5~ (Inlet, oOutlet) LOCATION . S74& £
Date Box No. Eng.

Test Description

Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final -
A Dgv Initial e ]
A Vie " e
ACETONE DRY —
CONTENT H20 RINSE RINSE FLASK FI%J‘gE.:R BI%NK

BOTTIE No. |\ — — —
BEAKER NO. \\ /] 45 A8 3/ \\ // a
. V -

TARE WT. Jodf. Jood | sv. /582 | 6976

soi 45459 | so./5W0 | . 6977 ><

/[ N\ _l/edueod | 501587 | 6975 // N\

AVG. N /2 o60] | 50./583).67 76 \N
POST TEST WTS.

o) 7995 | 6/ v |, €76

\ /et . 9950 \6f. cov2 | . 96853 N\ /

04,7973 | /. o012 | . BE76
|

‘AVG. / \ e 7976 6/fveqd | 4678 ) \

o iw IN|+-

o jw v |-

A wr. i/ 0.3375 V0. 8426 | o /702

A Vi = T 0m LOAD x1b/hr
A Dgv = ft3 09 s

A ™ /350, 3 mgm REMARKS :

124 5830-5 rev.



rEST NO. e

PARRTICULATE LAB WORKSKEET

LOCATION K E
cate Box No. Eng.
rmest Description
pry Gas Meter Vol (f£3) ) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final L )
A DgVv Initial e gl
A Vlc / B
— ACETONE DRY FILTER BLANK
CONTENT 50 RINSE RINSE FLASK NO. NO.
SOTTLE NO -
BOTTLE NO. T S
| —— _ . .
SEAKER NO. N . A7 vz N /
e \_/ e I N N 74
DATE WT. T ) .
@r. 1 \/ 2572/ 23) G pifol | el
3 / \ Jos 21 TN A ) 7 vef / \
s |/ \| — — - / N\
f”—z;c o5 2f2] | #1.eded | 7706
' POST TEST WTS.
1 tosT G| S0 o33 | o o sr05
2 \ / JesE Ay | 50 el /0¥ \ /
3 yos B sof| S e gz | [ /S
. B - -
VG /N | wmvsew \az.em36 | /oo AR
A WT. ei /1] | 22327 | ¢ 375¥
A Vi = ml LOAD k1lb/hr
A M Yg#l. 2 mgm REMARKS :

125

8830-5 rev.




PARTICULATE LAB WORKSHEET

- BLER onv
TEST NO. 229 LOCATION Sk
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final L -
4 pgv Initial e
A Vic [ ——
ACETONE DRY FILTER BLANK ]
CONTENT H0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. — — — 7
BEAKER NO. \ 7 S22 S? E£ \ /
DATE WT. -\ / — — — \ /|
TARE WT. | 1 o2 503 | #9 ¢43 | . EHS ‘
2 2.t A o)) | L5/ ; s
AN A AN ANy A RN
4 N\ — [ — a1 /7 N
AVG. JR2 S | 4G etz | (¥ /e : 3
POST TEST WTS.
1 Jp 2. 3083]| 59 8387 . £9/7 | :
2 |\ [ lwazi¢gpeseé| e7id | N_ | /7Z
3 \/ 02 2dSE| 58 5389 | LF/5 > < !
4 /\ - | R
AVG. /N lwz o] |sessez|.sy5 | 7 | T
A WT. J .. 2/63 ) 9. /j]{‘1 Gy 2[0S J/ ; N
Avic = ~oml LOAD klb/hr
A Dgv = £t3 Oy 3
A ™ Y624 3 mgm REMARKS :

8830-5 rev.



PARTICULATE

LAB WORKSHEET

6] 307). 9

- - it CH
TEST NO. =& LOCRTION < S F
Date Box No. Eng.
Test Description
pry Gas Meter Vol (££3) ) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final | ]
A Dgv Initial e
A Vvlc / B
ACETONE DRY FILTER BLANK
CONTENT H30 RINSE RINSE FLASK NO. NO.
BOTTLE NO. —_— - - /
BEAKER NO. \ Z 54 s/ = \ /
DATE WT. \ / —_— — \ / .
TARE WT. 1 \/ 757 Jez22) s7. oyvg |, % 3¢
2 /\ g 95/ 5o wqsz | L Sraz
3 / \ 957 F814| 57 2482| . gade / N\
| AVG. P 8/ 7 | 32 292 L Fode
" POST TEST WTS.
1 F6 1 /]| S=. 39N/ 2522
2 N/ V96 17el ) s2. 2994/ 252¢ N /
3 76. 760% | s 599<| / 25 2¢
4 —— ——— . v——
AVG. / \ 9 780l |s2 2997142527 / N
A WT. 0.7289 | 2. jos” | 0.4 257 .
4 o, q»,ov’ /! — Lem [ave "u:;"r_;l.'i'((.:
N T [l o2 .T!‘br
A Vlie = ml 3. “LbaD klb/hr
A DgvV = £i3 Os LY
A M »3\—??“}"‘, ~/ mgm REMARKS :

b Vrg

8830-5 revy



SECTION 3.0
GASEOUS DATA

3.1 GASEOQUS EMISSION SUMMARY
3,2  GASEOUS EMISSION DATA SHEETS
3.3 SOx DATA SHEETS

128

129
131
149



GASEQUS EMISSION SUMMARY

Location: _Site. I
Fuel:
Rerle - Cut le T Syt b Ot
02 | co,| col no[wo,] uC Joy [co,] col wo | so, | soj
TEST LOAD % % ppm| ppm| ppm| ppm| % % ppm| ppm ppm ppm NOTES
NO. DATE % CONDITIONS pry | Dry| Dry | pry | wet | wet |pry | Dry| bry | Dry | Dry Dry
p Nleloe | ST e Serpd Genel gt iz e (peC A I kel B Aol A
3o die e 8 /vmi‘» “i rily VEAL I el 592 VYD el 31751y )
oV oferhzl e | as Found 72 2.5 3|42 m.el el 53398
S ///2‘..//','{c, 7 7 13 '{f‘ilﬁ:j 9.9 0.7\ 3477 STen Fcke] N IR Locid e ed
& izl s | few CFA q.011.77| £ 2. |45¢ £ 0 izo7| 57 |%te
o inlial 56 | hiah wr OFA |S2[i39]m7|367 70 | 12.%) 1705 | 392
E 12/ 57 | hiah ©FA 6.6|/2.518¢2 (367 2.5 /2. =90
O estifw|y7 | as feand 776  |aes a./|nal |39
10y 2 ool e | SOS| Alah ap OFA |24 424
b Lo wee biased o FA] 7 6 e
¢ nan TFA J6.0{9), ¢ 439
a “pper b osedord B2 //_/ Y
& Jewe CFA 8511 4357 A
S e eS| o OF4 6.5z 557 6.7 |i2.9 335t | Keatuck y {7,
/2 /2/,»_0/45 356 | as "me(/ 5291/2.9 293 ¢-31.2.7 “0°) Crushe,dk
/3 |2/ec bl wo | as feand azlie. 447 o.5100 |#89 ’
NOTE: All parts per million (ppm) figures are corrected to a 3% Oy constant dilution factor

#15900




GASEQUS EMISSION SUMMARY.

Location: Sl‘-t =2 E__
Fuel:
Roi Jer outlet Stk
02 Jco,J co| no[wo,] HC Jo2 Jco,[ co] no | so, | so;
TEST LOAD b % | ppm| ppm| ppm| ppm| % % | ppm| ppm| ppm ppm NOTES
NO. DATE hd CONDITIONS Dry | Dry | Dry | Dry | Wet | Wet }Dry | Dry| Dry| Dry Dry Dry
/4 | rsohe| 61 | as foundd BOYAS] |44 5-8|/3.7 498 Crushed
(5157959 as found [5:9]135]  |389] E. Kentucky
R | >
/6 //8/79 S 6 Q_ﬁ_ﬁm ﬂ//.O 369 E. Ke.ntuikl
/7| 1/0/79| 56 | g5 found  16-2]/3.4 389 Kentuchky |
/84 ///2/79 S | vary as rlew)|B4- 2 858
/ i L)
b Med 9.0 |12.6 %2/
c Arah 9.8 |00 4351
d Hed 9,3|/20] 8
20|1/18/9lsC |as feund 70|23 |4as

NOTZ: All parts per million (ppwm) figures

S S Y .

|

are corrected to a 3% 03 constant dilution factor

#1%9200n




KvB

GASEOUS EMISSIONS DATA

- - - . 1 T
TEST SITE A FUEL Nend .. Sedst. Y
N N N ‘l X —
TEST NO =) LOAD Moo _zoocd S e o0t Sl
DATE /- 1L T CONDITIONS % J
DATA TAKEN BY s
’3‘\‘ o2 COy CO - NO HOT LIKNY SAMPLES, FPPM (WET)
Probe € ] opm(dry) pomicrv) NCx NO N HT REMARYS
Fositior | Time [(drv) J(dry)} unc cor unc cer unc cor unc cor unc cor unc cor A_
r- 5 (2438 H S 3F a7 X famt ALw
R KR EE] R I E Rae 1o
A BN e R e sl B A VA R T
(7 39|t e G | 25355 Rovie mot
f{ 5'/3 \;{ ’/“-" 7( /.\l\. ; 7‘}./‘ ”/".’ vidw Knh_;
o w3 e |22 ax )| 24 3 1 )
1-3-15HEN 53|/ Y LT |00 Boe] 4] o 1=l BRL 2
--¥ |58 Tl | A s it P EAY 71:5£L:w;ﬂj
R EERIEEE e N a0
N R B R B N RE EX 3] - Nt KK
5 'j é.é-){» 74( /" C T '/C.) 2% j'f'/ /{:/ CHant 44
:;’;\L/C’"L"n‘.c
I._ .'\‘ ,‘9:.-.»!"
I
I—
I
- —f— = —j e S
I . SRS S S S SR,
EVERAGES
A e SV TV A
77 o Z e £ WS BEEEE 50075 hmmms aassmsss SRR — ]
A 04 Vi -
V4 2507 117 T
A 9 PVA 1 I 1T

131

NOTE: Parts per million (ppm) figures ax'*e corrected to 3% (O~

15900



KVB

GASEOUS EMISSIONS DATA

TEST SITE E FUEL
TEST NO A 3 oAb 75 K
DATE -1y 75 CONDITIONS Amt A
DATA TAKEN BY s
prove | AM TV | comicry) | pomtarn | mer T T e s |
Fosition | Time | (dry) J(dry) ] uwnc cor unc cor unc cor unc cor unc cor unc cor
)-8 s §.511 4] 0519+ [252]3¢7 RH 420_7'4
2-5 |25 g2 £5]95 |26 | 35/ —
g (13831 991¢c]ior 122596 —
g a ) (10|40 6o | 245 3T —
2 i g 6177 65 124613¢/ ]
S s £ AL 70 | 103 | 249 365 —
 (npodgalioglre] 164128037
5 12 92102 25|13 |2 583576
v-§y 22 3|09 §01123(289] #PN —
g 1A red a2 o7 2/8038< ]
I 12 NI 265197 | 270]93 T
| /S /5] 5.89)10) 701103 |3249|1355 Recal
oy e gs| 7 70 {27 |235]337 ]
A I R M S i€ 1239337 T
- .. —y - T ——
T 1 —
Y KV ARY 7 s _ V7 ]
Bin ) wi 3_3_'t-i;?%27 A._~.2¢//,___~ ]
Sheck 1113 27)9.57 i e —
‘ 11 1 7

NYIE: tarts per million (ppm) ficures are corrected to 3% Op

15300



TEST SITE
TEST NO
DATE

]

Probe
Fos:tion
| Pos:LI100
|
-5

L]

P

KvB

GASEOUS EMISSIONS DATA

FUEL

LOAD e

CONDITIONS

DATA TAKEN BY

FEMARYS

<

4

NO HOT LINE SAMFLES,

pom(drv) NOX NO ]
unc ] cor unc ] cOor unc ccr
235354
35| ciz]
217 He A
20

-3

2 Y51 35

Reca /

35|+ 35
2153 x¢

e

" BN ‘

o P2 O [N e

30| ¢f2]

~

o e

315] ¢/

—.

o

3195

~
—

2[5 Ll

@ ™A

1)
|t
v

i

2e)o]o5d

—_— 1 ——
FVIRLGES
5'? 2ZZ7C, Li)! 52??/
50 VA0V
53 VA3 VA
20 VA X Vi

25v%fcnrchfpxaj

(ppm) figures are corrected to 3% O-

15900



KvVB

GASEOUS EMISSIONS DATA

TEST SITE E FUEL ken?
TEST NO HH LOAD FC /s
DATE /11-2)-28 CONDITIONS A s
DATA TAKEN BY MJ
[¢ 5] coy CcO - NO HOT LINE SAMPLES, PPM (WET) T
Poy:::on Time ld:ﬂ ld‘r)) u‘:::.(dxco)r \::upc-'drcvc)r \mcno,coz untnocor uncno-,cor uncm: cor REPARKS v:l
-5 nolpslgd3sles |239] 46
/-5 11:00] 105 G5 1971 5/ 1278543 Vv cal.é
ji /"3‘ 4 q{ /5 3'3 5/‘% Lo;«c (<
g [13q/0.01/0.1 70111513001 JOK vpRew
10 |28 53] 8335 2] 20 2]
J-5 23 0l[401s5 14/ 25915
7-& (2859474151254 323|52¢
g 30151 |04 50 |25 | 335|520 ]
/S 1.4 40| .6 | IS4 15 A £06/C Ry o]
-5 13.59 £.5]1 /.2 65 |99 |320(¢k X
- ‘__% .
IS
T ——
I R
R ]
1 -
S - -
AVERAGES I
[gilot [ [99] 47 oIV, 7 7 % T
Bkt [9.7]|7 18V71s 7 277 |
hok | T75]43 sy 7 7 Z 7 R
ol 13-V 350 FV A T o v
- NoFcorrectec/Ler 3L 5 XE —————
NOTE: Parts per million (ppm) fiqurm corrected to 3% O

15900



KVB

GASEOUS EMISSIONS DATA

TEST SITE E FUEL ‘\’,;,, S T e !
. - ’ T
TEST NO 7 ¢ LOAD R N
DATE /- s CONDITIONS L.t o F 4
DATA TAKEN BY NT
—
F"’1 02 (e} CcO - NO HOT LINE SAVPLES, FPM (WET)
Probe Y 1 opm{dry) pom(drv) NCx NC N~ HC REMARYS
$esstion | Tame {dry) | (Sry)] unc cor unc cey unc cor unc cocr unc cor unc cor
p—————— - T =
/5% 32009/ | O 125201415 Tne S e ot
2’5’ 330 —7:3 /5.5 5‘3 é(‘ 325 L/IQS ki’\,u T fe
4 PIo|25115 0351 HE |35 11451 CE e
10 8] e 202 | X4 Hiwn Frebz:
/-5 ¥ Y qa0)| 2235|577 1305|957 7%
7-8 |438 2o /P35 |30 %
9 ¢ ‘Afj Pl L/; P T A ES »
10 Y3551 14% .5 2/-“,'/{;','— ¥ A
F-3% |50 5,912 /5| &7 |2 |en s 1
-y |5 /5) sz el | g7 scd|s1d
—J0 832 /4 i 20} Mg bl
S
P
I _ ]
p— ——— —
T ] —_— — e ———
3 S SEESII U
SN R - N SO
S S S _ N A 1] —
b1 - — et con il auet e
[ — 4y
l ——— — - g — — ~—y
AVERAGES
fLit ! [FvH A 1Ny R e/ Rz R ]
B! Y ESAT 012 VA < 1 VA Vi A o 1~ e
e k |2 S N AWA T A V24 1224 L4 1 7
B A s N SVA AT 4 Y 577 IR Sy REtiaii aocer S B _—
;nﬂ"J/r ) Rt B ////% ~Lr ’//% -/ ////,///» e R

135

NOTE: Parts per million (ppm) figures are corrected¢ te 3% O-



TEST SITE
TEST NO
DATE

rH -

£

KVB

GASEQUS EMISSIONS DATA

#7

/2-/3-7%

32°%

-

FUEL

iTéhfL«:ty _thl M e

LOAD

Jof.2 K145 fhe

CONDITIONS

high wpper of A

DATA TAKEN BY

maT

Probe
Feosition

02
)
{dry)

PM

Time

oz
[}
{dry)

co -
_ppridry)

NO
_pom(dry)

HOT LINE SAMPLES, PPM (WET)

NOx

NO

09

HC

REMARYS

unc cor unc

cor

cor unc

unc

cor

unc

cor unc

cor

J+5

2:301 6./

/3.0

150115/

339

39

My

2.:50] ¢.0

/2O

124 147335

Hor

¥ 9

301727

/.6

Jd 140( 31

43/

]0

795

3:30

&

110

-
[

2

/5

R A K]

J4 2

12y 136] 330

3¢9

/5

59 49

/794

122 /36

—F

24

45 |50 |35

39

-//

23|26

h Iy

ne o~
L3 vcﬁ

23

27

=L/

4l ¥
y [alP 1Y ¥4

242

2/

27

—3.9

Recal b ratect

ay|#3| !

6

T

N

A EY

hSed O~too

36

LYo 137

2

-4/

Scafe

3714137

</

401 (.5

/2.

134

353

7y¥ 4. 1]

130

1521310
/21 /*74#340

L 753

455 )97

-6

1O

A

510 ¢ §

4.4

136

333

5:2d 6.3

124

/2 /50

35X

——

/9

/.0

100

Z

P

L]

AVERAGES

bRt/

AVO| S 2

/3.9

T 14~

hsut 2
6f§ckm-

A | 3

/2.9

A ' SOV

/)l.)

///////

/H//'j 25
FY AR

'}H’?’/

¥

288

3¢7
370
7

A3 Y

NOTE :

X
7
Z
Wz

A K. 7

N

Mot covrec Ao/ R
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Parts per million (ppm) figures are corrected to 3% 0Oy
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KVB

GASEOUS EMISSIONS DATA

TEST SITE FUEL  fentuc k., Jod 777 ne
TEST NO >3 LOAD T RS,
DATE SIS 08 CONDITIONS & n" l.v ~ b h 574
g 350 DATA TAKEN BY 7.
— | o7 | coz co - NO HOT LINE SEMPLES, FPM (WET)
obe [Y [} opm{ary) pom(dry) NOx NO N0 HC REMARKS
p;,tjon Time | {ary) | (dry)| unc | cor | unc | cor unc_| cor unc cor unc | cor | unc | cor
=—,_ 5 |/ 35 7.%]/- 7] ¥ 2 7 357 ¥ Beofon
=7 (75 A 2595311
- sl U:z) ’ 2‘( &
EZE PaE >
7 (22 725020 |38
— = |2 3] 20025 273y
—3 27| 0] 37 200 | 3600
77 [2.50| 7.0/ 29| 348
=% (3 a5 641230 B0 | Zn
—7 |3 20 751/2.¢ 250 g0
"7*;—;’—3:4:{7"'/ 1.+ 2rolded
’7’2’3.—55 5 5|r3 300|356
-5 |4 8651727 25385] 115 | 280 121 | 5g] -3 | -3g
|1 | JAN A3 123 1%. 8- 7 | S.9
] 2120523 ol o
"/—j"‘ 3ola051 .8 O
EVERAGES
77 179 3 V58 ) I N2 N N
O P . 7 T 7 D = > e ——————
VA VAN 1 IV V7 w4 Va4 |
V77 V245007 V74 Y4 V4 |
N2 W 72 A T
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rarts per million (ppm) figures are corrected to 3% O
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KVB

GASEOUS EMISSIONS DATA

TEST SITE _ [ FUEL Arntiie Ay e duddisloa ' p7 e
TEST NO -y LOAD £
DATE I B PO AN CONDITIONS ¥ . Mouress [ il o 500 25,00
PR Y e RN DATA TAKEN BY 2
PP1 0z coz co - NO HOT LINE SAMFLES, PPM (WET) )
Probe . LY . oom({dry) pom{drv) NCOx NO N0 HC REMARY.S
Fosition | Time | (drv)J{dry){ unc cor unc cor unc cor unc cor unc cor unc cor
/'\5- /15 Zf% 110 2551365 » Leacl ehun -
7- 5 1730 72|12 2y0[ 327 e T
)-5 [/l 7.6107/6 250|277 —
7-2 227120 2904 2 76
N 20515117 2742773 —
JA {238 7% /¢ 2636 10 1 -3 3]-LS Cal T A
)23 3[dxd 23K %72 = 5| =7 3 ,‘,&,o'fn*
XA Ve IR X A et
2ot Y ot 124y AL o | —z S
IR AR R —
- ] IT-%1 B2 It A P T A |
pasfrusleasdros o o
T 120,57 1 78 et -
B _ 0 25. 0/ 2R 0 T2 -3 —
s 7] g 23502y A
-5 |07 7] e PR IENN VI FRX ) ] A el N2 —
- 305 302 250037 T
7-8F |38l ]n.3 Fii K2 T
| -5 32020 2557 a1 T
|7 35 2/ A I 251 ERE1 N R S e T
| /-5 |Yaqd ]/ I ERE] KR D R ] T
T
SRR N N I P | ]
T ———
~~~~~~ A S s I N e N I A
R R e s S
B e
e . i — _ I S ]
] B I . s N S ]
] -1t 1T"1t-1t1 1111 11 1T
EVERAGES
V% __%_ﬂé /Rt B
VA VA3 Vg 3 N T
W - —,;/// é::." :4///// »_ /;‘?,////,/ o -
V7 7 7% s T
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NOTE: Parts per million (ppm) fjgureé are corrected to 3% Oy
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KvB

GASEQOUS EMISSIONS DATA

TEST SITE____E FUEL _ A-ritunky T/ ,-
TEST NO = J0 LOAD
DATE J 1T - CONDITIONS ¢ fHn,e ar A
DATA TAKEN BY s
02 co2 Co - NO HOT LINE SKMPLES, PPM (WET)
Probe LY L} ppmidry) pom(drv) NOX NO N{1o HC REMARKS
Yesition | Time {{dry) | (dry)| unc cOor unc ToY unc cor unc cor uric cor unc cor
/-5 1z 7y | 2 320 H4! tapeer bow
/- g 75/ e 3L | 75| 285 Jeo) 2| A Jowocr Al n
7 V6> 77| M e
-5 |2:0 761106 30| 0 Vi ks
-5 |27 /o2 248|¢j25| 9 on e Gus) ear] O “ERST L
- B B P R
R A NS Wi K It
AUE> AN v
| 2~
-5 2:30) & 3| /0 R I AR A VA VA e wpper H.
/”5 254 ;‘ra} /2 3“7-'." ol /;',Wt-' Low s
AVE > FAAV A H3
e
-5 {28 s s\ 1 20 L
5 |3kl d ang| e 3\ AN e H A 1e | & wpp e v
| s~ " -
AV §2.50 /045 435 Tower Jew
L______,______.
(S RN S S S S N —1- SO S
| ~
1 [ S O
EVERAGES
— ] 0 77 W4 T3 77, 4
T i 7R/ R/ R/ »
I 778 T4 V773 Yz }
: G 7z Y% Vo G 7 ]
NOTE: Parts per million (ppm) figures are corrected to 3% 05
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KvVB

GASEOUS EMISSIONS DATA

TEST SITE yd FUEL

#7 )/ LOAD S0

TEST NO
DATE /2 1y 78 CONDITIONS

DATA TAKEN BY B

0 coo Cco - NO HOT LINE SKMFPLES, PPM (WLT)
Probe L ! | oom{dry) pom(drv) NOx NO NQO HC REMARKS
Fesition | Time [(dry) [ (dry) | unc cor unc cor unc cor unc cor unc cor unc cor

RV B e W R LosrtFume,

5 (1451281 /iC 251353
7,8 [2/0 0 d2 24125

]

Lt
—

o (2 2000y s

RS PR 3/ 372
2 3] 5 A3 §] 7 2] 37 —
3 Rals 275 2 ] 359
~ s 571738 2 330
AR A VR PRAKE ]
aq Bsdr3lri] 3] 359 B
;-5 v A o5 sx] | | ]33 —
g Jeasiecls ] 1 [29] 3
7 = dl _J23%
VRN L2k B
ISR I R DR DRSO AU SO RS RSN AN S S

o4y 4o+ 44441 -

- - ~ - — —— - g e -1 ] e

NS S I S S N N N

R . JoqyJd 4414 4 ]

I N T s s R B B B R
L . . FVERRGES

[ 2ot ] i ] Y - Y77 ]

PYRA W Ir I g 2 N4 A | B

EEREFRN] TN BN 2. - V] . 7 2 T

0
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Vorte per million (ppm) ficures are corrected to 34 Cp
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KvVB

GASEOUS EMISSIONS DATA

TEST SITE E ruer (_rushed
TEST NO. ﬁ’z LOAD g0 A
DATE 1d-20-75 CONDITIONS Mo .
DATA TAKEN BY WS—
02 COo, co NO HOT LINE SAMPLES, PPM(WET)
probe * % | ppm(dry)} ppm(dry) NOx NO NO2 HC Remarks
position rime } (dry) ] (dry) | unc | cor] unc | cor| unc {cor| unc | cor| unc {cor}unc Jcor
. |loo2]4.2]13.01\ 3457 4S
_7__,_:_3__#1010 5./ 113.9 __13¢ i
5 lmpol Lol | 1A
o loxlrels | | /ls |~
4-5__,J0—46—~4-¥4~+“rj 7 3%
o e [s7(izol/ [ L3iclan 180 pr | 853 i 12,2 -2 Reea.
g |ngle. S | L3toiby
—g__n3olc.8lR31 W 1ZAlds
o W 4eN9.q4 .7 o -
— _&¢ {nsele.3 /& 320
g 12006 | nd 3¢ | tas
—o w4 | 5K 5| -
:—:?:— 12245169 |33 | 38| Uiy
| '/ |
4 -
— %
r—""‘"_"——'—'———f /ﬂ'
/,——— \.\\
o ae e | 194] 6 7
ﬁ ave. | 749 1129 f’j/,//"///( /// W %:/,,/{// (01 ,f;;v;{f,/,i o\ 7/,;/,;{ ~2 |7/
e P I LS 7 A U/ R G 17/ 1/
VP BN KA R T B T Y/ N VR v
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parts per million (ppm) figures are corrected to 3% Op
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KVB

GASEOUS EMISSIONS DATA

TEST SITE ’ FUEL e T e
ET AN 7o i y 2/ .
TEST NO Y LOAD /L T
DATE A CONDITIONS A
DATA TAKEN BY e
’
02 | coz co - NO HOT LINE SKMPLES, PPM (WET)

Probe Y 1 ppmidry) pom(drv) NOx NO NO 5 HC REMARKS
Position | Time | (dr (dry)| unc | cor | unc | cor | unc | cor unc f cor | unc | cor [ unc | cor

5 2 )

)
lﬂ ”7, " ' ";;’f. L/ ’. )
_} “f:

24 R 5w

SR K e D22 VA K BN -/

|

1

{

|
7 B ';‘ /,{ 5 '/\7..'_‘/' T
\
T

[
[
/
/
—
/
[T==
|2
T Ton s
f
[
|

; e N A B
A Nz
3 ] B A v R
o A 77T 295
5 s sql 1 R e SEE—
A IVARE R i Y T
S-5 |so = A
I S a5 vel/n RN Relrda
ZAIZEENEE ] ——
/5 gl as e I ER——
B

B

EVERAGES
ol sl L 1 W 7 1/,5;';/"/ A V2, . 77
PR R Vatiod v I B BRI 7 VA 211V 7@ 7% Y
Do & A4 Z

5
Lo b | A/ v ] & VP A S V4 %7 2% g | T
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NOTE: Parts per million (ppm) figures are corrected tc 3% 05
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KvB

GASEOUS EMISSIONS DATA

TEST S.;ITE E’ FUEL CY‘U‘:‘\Q (\
TEST NO. __ 14 LOAD  jres Shmsf
DATE j2-20-78 CONDITIONS Yoy une /
DATA TAKEN BY _ijof3
- 02 Cco, co NO HOT LINE SAMPLES, PPM(WET)
probe % % ppm(dry){ ppm(dry) NOx NO NO2 HC Remarks
position | Time (dry) | (dry) ] unc | cox| unc [ corj unc jcor| unc| cor| unc jcor func |cor
-5 | K3zo)] 37 ] 18 |\ 1) 4o | 4iL
78 gxe| 3¢ | Kt [ o
| D
4 AR 40| 45
— o |reledloe] W =]
S \wrz] 37 M4 \ | o | &Y
L B
7L fo3s] 32 |z [ I\ | 42 |ars
10 nse) j2o | 07 / /.
I A N N |54
I——
P____i
P
[,:
.——-—”:f
4 14s 44
pp ) f W6 ST WS i T TR S -
al>  lave | 34 K3 {/////// /AT ST N Ve /7 R /7))
= P I YA O/ A3 e e e W 7 R U/
" it e |ave. | 871 97 M Vi e Vi L YL Y
NOTE: Parts per million (ppm) figures are corrected to 3% 05
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KVB

GASEOUS EMISSIONS DATA

TEST SITE E FUEL
rest No. | § LOAD
DATE Jan S 19 CONDITIONS
DATA TAKEN BY \[»S
02 | co, co NO HOT LINE SAMPLES, PPM(WET)
Probe Am % % ppm(dry){ ppm(dry) NOx NO NO2 HC Remarks
Position | Time { (dry) | (dry) ]| unc | cor| unc | corj unc jcor}] unc| corj unc |cor junc | cor
-5 10148 lI4s / 1330363 -
2.2 N ]48 [rs| X [340[378 —
(0 [/0=e.3]. 8
1-S o) ¢e |r30N_| | 320l40g T
2:8  l2s]s.c [13.6] Y 13033 —
q pwl—F+—~ = S T 1Pl |
I-S i) 69 (30 31038 LA
(= 11260 4.0 L13.6] A o |B 20 B4.4] 9 [ NM
| < 3 RO RSBL] O (> NG Sane Ar WO |
><\ 25 10 P[0} 0 | oMy i ffene |
FS (904 Fs150.0] & | > Aecavdy
1-s s 6.6 1128 N\ |320[398 Nox €an
0 n¥laec]. g N1z Pl 3
17:3  |1Rz0l4.8 [iy.s 3501389 ]
- Inyssc i3 ><\ 230396 T
)
i - ]
AN —
N —
X ]
AN T
/ T ——
PN ]
S tack d N , : , L {"om
ah ot | |ave. 169 W35V V1388 .2/183st - Bast7/L o 7)) ]
ERESN I G TR 7/ AT 72 e A 7/, R /) ]
ot e Vv (204 | o 77 Loihvobrid L VL Y T
NOTE: Parts per million (ppm) figures are corrected to 3% O,
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KVB

GASEOUS EMISSIONS DATA

rEST SITE__ £ FUEL Ly st
rest No. /b LOAD i £ f
DATE /=8-79 CONDITIONS _ 4¢
DATA TAKEN BY SE
02 | €O, co NO HOT LINE SAMPLES, PPM(WET)
probe % % ppm(dry)| ppm(dry) NOx NO NO2 HC Remarks
position | Time] (dry) (dry) | unc Jcox] unc | cor| unc {cor| unc|cor] unc [corfuncfcor| _
e |30l 201 /e | oo 235 314 Retet
2346 | 2 8o |tz |ou z70| 3% PP
10 ol M5 06 [ 2% g ot St
I_ pao| 43 | 146 | e %o |3
J/__;gsr 52 | 37 | g o 410
2340 | Mee) 82 | U2 fo0s LA
o |as s |0 0
$K] sz | 3¢ |ex 3| 39
__,1,1;2: | 17.00] 4S [ 120 |ox 20 | 2z
i;——‘“’_—— Il =4
: —— % wug  owt &: -
1 A bl
F—T'_*—*_—Ak__i | -t Lun»ﬁ'Yﬂ
L%————~_~— -:’ AL :»J aly
:::::::::::—~—~ i WAt
I
_______————"—'\
|
i
._-/—"._’——
ﬂ&f— 44 | 47 - 3%
w | 47 ) 04 ox | 3
T PO 6 VR 7/ 7 7 R 1
i T2 AVG. 47 /Ho /////// ovs /’////, 352 '///( e ////// //////
{5,’;\6\4 avG. | ced p //// 0 an ; // " /////

NOTE :

parts per million (ppm) figures are corrected to 3% Oy
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KVB

GASEOUS EMISSIONS DATA

TEST SITE £ FUEL /o foti A T/ A<
f - . . EP N
TEST NO 2,77 LOAD [/
DATE /=L T CONDITIONS AT
DATA TAKEN BY N
1]
02 co2 cO - NO HOT LINE SAMPLES, PPM (WET)
Frobe t 1 ppm(dry) pom(drv) NOx NO NQO > HC
Fosytion | Time | {dry) | {dry){ unc cor unc cor unc cor unc cor unc cor unc cor REMARXS
PRV A TE -‘:? 283 Y
& s B H 14 3348357 Sy 7ot
P VA% Pl FoX2 el I '
2.3 350078 SN2 AL )
I | RS e a //
2,35 030570010 S5 3+
1Yl G a1 147 g9 327
R 35 ) N e
3,5 6 sy 57 3w ‘ -
i /5980007 /2L
‘Z l,l)j"}{,\ 5’7' ,/_f, K ,_;,"‘l;" i =z ./},
e —
— - it ——r——
]
U —_— ]
EVERAGES
s Ele g s SV - Ve V3 Lz ]
i Twild A B2 a8 VA v 1 R
A RN RN NI 7/ AR 7/ A7/ 7z A V4
s S VA o - 7 %z P77 B .
NOTE: Parts per million (ppm) fiqures are corrected to 3% 0>
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KVB

GASEQUS EMISSIONS DATA

L

TEST SITE e FUEL | a2
TEST NO. \% LoAD___ 9 84
DATE o AL —19 conprTIoNs_ Yarviy @~
DATA TAKEN BY  {w \
<3
g Q2 CO5 CcoO NO HOT LINE SAMPLES, PPM(WET)
probe % % ppm{dry)i ppm(dry) NOx NO NO2 HC Remarks
position | Time | (dry)(dry)| unc|cor} unc | cor unc {cor] unc | cor| unc {cor Junc Jcor
5 —S  Jods 8.4 |12 20|58 fod O2
| AT
2 -5 {19 1106 23|42/ Moo Oz
.5 [12°]7.8 100 220 Y35 Al o
Y
. s 120093 |lg.0 280428
= y ]
—
I
A
I—
|
L
P
<
b ; _,.v,':"‘
R A
— |ae 7 L O V77 O e R 77/ R V/
. 77 TR 77, 77777
ave. 0/ /AR 7 I e R /A
AvG. Y/ L VR S/ /A v/
— .
NOTE: Parts per million (ppm) figures are corrected to 3% 0y
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KVB

GASEOUS EMISSIONS DATA

TEST SITE € FUEL Koot~
TEST NO. 2¢e> LOAD_feo
DATE (—R-19 CONDITIONS__ herwsfl
DATA TAKEN BY
PH > 40% o —
02 | COy co NO HOT LINE SAMPLES, PPM(WET)
Probe % t+ | ppm(dry){ ppm(dry) NOx NO NOZ HC Remarks
Position | Time | (dxy)](dry)| unc |cor] unc | cor] unc {cor{ unc| cor| unc |€Or Junc [cor
2-¢ [ 27 | g4 |32 3te| 370 %
. 2% | 24 | «c4 30| 377 S .
5 1 3] e4] o €30 | 407
4 22 | oo | 48 260 | 4in
% 3 24 It z90| 390 i ]
2 Y 40 | o 200 | d$1
-t |4r | g | 24 30| in N
2-6 == Lo | 12 20| oz ]
! T
| BR ot |ave. | 20 | 23 W el e/l Uil Wi V7 ]
: T/ 7 Y S 1 R / . ; 5 ————— e
— AVG. '7/// , //f/ ! e S ///L / /,
577 I T 7 7
AVG. ///:'/. S [ //// ///// /////
NOTE: Parts per million (ppm) figures are corrected to 3% 05
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local s.4& E
SOx DATA SHEET
pate )~ 8-79 Probe Location & Probe Length 2—’
mit # 2 Fuel Load
Test pescription:
{—T_e-s_i’——— Box | Sample Meter I Meter Meter |(p)Baro. Purge
¥o. No- Time Temp .(T|{f)Press. Reading] Press. Port Time - 02
12: 48 /5" —o— | o 0 o . .
s -t 1 : 29.28 2 mq &9 ¥
/2o { |/ oo . ! >
——_'—— t m
2 /3: 00 /20 ( o. 6T 3ominl g.© a
- 2
16 /22 ) |/ oeo N
r‘"; mpwed ;4 5D ge ) &. ove {_ Z/ 3O, g. .o &
76 - ‘6 9‘/ )‘ /. 620
I E—
Test # /6-) Test # /é- 2 Test # /4-3 ”‘:2’0
$02 s03 SOx S02 s03 SOx s02 so3 .| sox
— .
Noxrmality N | o/é® . o/eP
——-—_-“"'—-’f
pilution e |25 / 25 / S s~
ractor
ﬂ e
plank B I = e
/——-—' -
Averages )
— 78 | .9 7Zé | .= 2s | .4 ]
M1. of N 7.7 7.6 2s | 4, 4
ritrant 7. 8 7.6 | 2s — o
o
Averages 7. -1 . 7 ﬁ 7v ‘ Ps q 25- -_— 8
b 3
460 + T ST.S| sNS s8! | se/ sdz <
vl b[::
sample loo/ | Jov/ /. oo /.cpe B
vol. v -
P+ P 29.28 , —ﬁ — T
Rl
A-B 78 .9 76 . 8 !
L‘-/___——
7.8 ""’1-5 s8! A i
(A-B) (N) (F) (460+T) (24) sop = L2 (P )24 soz = LI (o) (5) (45 24
so2 = V (P+p) s (.oP( 29.28 (10) (2928
(7") (";’( 35) (51)17:4 s02 = 502 =
= - ¢S
soz = (o (128 )
¢ o s¢ . c
- COHOOCC ) )24 2 L)y (6 ) 692 24
s02 = s03 S03 (1) (278 503 7o) (5.8
94 &%,
CYC )¢ )24 - e _ g
co2 @ 3% 02 =_ 42715 S02 @ 3% 02 = /255.7 S02 @ 3% 02 = 79,
03 @ 3% 02 = 6. S03 @ 3% 02 = %.7 S03 @ 3% 02 = 12
sox @ 3% 02 = 1285.© SOx @ 3% 02'= 2 1 soxe3o02=__7«<% 449

gE30% Key



Local Sk E
SOx DATA SHEET
Date /- /0-77 Probe Location & Probe Length 2 d
Unit # - Fuel Load
Test Description:
Test | Box | Sample Meter Meter Meter |(p)Baro. Purge
No. | No. Time Temp.(T|(f)Press.| Reading| Press. Port Time - 02 N
PA1EAbD ;oD —o— | o ;
/E | /. oD _ ] >
: ®. oD . /
: l2e /, 6vD , &
/7¢ z /2 .3e /S ) o. o0 2 1 éo Fe &
115 ¥ e
mEWe0"4
Test # /7/% Test #_ /78 Test # /7¢
502 sS03 SOx W 502 503 SOx u 502 503 | SOx
. ]
Normality N 0/ | e || o |,
Dilution
Factor “F s 25 / 235 /7
Blank B
Averages —" H
"~ 257 | .7 sés | . & e [ .9 X
. of I — —
Titrant A zs.3 3.7
25.3 57 i — — .
Averages Z25.2 -/ .7 . 81 H 6.5 -9 2
5]
460 + T s78 | 578 57 |s7 1] S75 | 575 g
Sample S
Vol. v | /@ " &
P 21.60] - T
A-B 2s5.2| ./ S 7 . 8 ' 6.5 -7
7 #1%25 51 S0P o u
cor - BB s 2 | o F () Phaa o2 o LT (5N
- V(P+p) (1) (29%° (1) (2060
1{‘ , I 2 = O =
o2 - BACH N | 5o 02 = [ 759 ]
, 8 ,a"' 519 . ,ol"" 575
_ ¥ YT )2e 0 )24
= = 3 =
so2 = [ 4 ] so3 $03 P 503 YRET 1=
1)) (s) 679 24 so3 = 3.7 S03 = .o
S03 = (/‘,)(y{)
s02 @ 33 02 = 481 so2 @ 3% 02 = _738.¢ s02 @ 3%+ 02 = __ 793
S03 @ 3% 02 = 2.7 S03 @ 3% 02 = P SO3 @ 3% 02 = dz
SOx @ 3% 02 = L €5 SOx @ 3t 02= __g4z.0 J sox e 302 - —7972z 150
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local 5,'& &
SOx DATA SHEET
Date /-/°-79 Probe Location & Probe Length o
Unit # ra Fuel Load
Test Description:
Test Box 'Sample Meter Meter Meter (p}Baro. Purge
No. No. Time Temp.(T) (f)Press. Reading| Press. Port Time - 02 N
MESHD . —_— -
7 -4 |10 1352 | 112 o= loew | 0] o 3 | £3 | X
—_— — — /. 60P >
)
fa)
¢33
5|
gt
<
v
ME/HO
Test # /7-4 P74 Test # Test #
S02 S0o3 SOx 1‘ 502 S03 SOx u 502 S03 | SOx
Normality N e O/ | ——Pp "
Dilution
Factor ‘F s
Blank B
Averages \.\
3.0 | .2 ‘1
Ml. of 30. 3
Titrant A _19: 3 N
Averages 3.2 2
4 m
3
460 + T 572 | §72 2
&
Sample o o
vol. v /- /. o%P
P+p 29. 60
K— B 80.2 .2 |
|
(A-B) (N) (F) (460+T) (24) ( YO Y Yy Y24 ( YO YO ) )24
= S02 = =
soz v (Pp) () s02 T )
(10) (296) .
( YC YO )Y )24 C YO Y ) a4
= 700 = i sS03 = =
s02 so03 RI) 503 L
_ LYy (s) ey 24 _ N
so3 = (70 (46) S03 = J: s03 =
S02 @ 3% 02 = 405 S02 @ 3% 02 = S02 @ 3% 02 =
S03 @ 3% 02 = 353 SO3 @ 3% 02 = SO3 @ 3% 02 =
SOx @ 3% 02 = 40% SOx @ 3% 02 = SOx @ 3% 02 = __ 151
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KVB

BRINK CASCADE IMPACTOR DATA REDUCTION

TEST NO. /] LOAD 83, 400 Ibs /)

TEST SITE E__ $ Oy i ?0
! ]
TEST DATE P /s @ FUEL <\ ' D

SAMPLE LOCATION Eempm. Onlt SPECIAL CONDITIONS _ Aow, . F. A.

pp - Density of particles_2.J§ g/cm_3_ Vm -~ Dry gas volume 2.003 scr
u - Viscosity of flue gas X/I%ise Mn - Total particulate mass 48,3 mgm
MWs - Molecular wt. flue gas 29,4 g/g mole Cn - Total concentration L—r:égs
API - Pressure drop across impactor Z&§ inH>0 I ~ Percent isokinetics 3(2.2 %
pPs - Bbsolute stack pressure 2&,92 in.Hg Vs - Gas velocity /A7 ft/sec.
Ts - Bhbsolute stack temperature Qégz °R Dn - Nozzle diameter (O, “9 in.
QOs - Actual flow rate at stack conditions , O8 :Z ft3/min
Stage Number CYCLONE 1 2 3 4 5 Fl;i;l};i
Dj - Jet Diameter, cm 0;2"10 O, 1778 O, [395 0,09% 06723/
Fj - Press. factor, n.d. 0.0210 |0.0273|0. OSQSJQ 0903 O.32497
Ds 5 stokes diameter, um 3_2 3 /. qo /. 2 7 046 2_ . 36
— perodynamic
DA'5O diameter, um 5:32 @.Ia 2./2 /. 09 0.68
= Aerodynamic impac- -
Da1, % tion diameter, Um 5,6 3 3. 33 2,32_ /- 29 o. 87
Mn - Particulate mass, mgm 53, 8 720 2. é / 9 2.2 oW 0.8
4 - Percent of Total 7TO.7 /B2 4.0 2.8 < o ‘7 /.2
Cumulative percent 2_’, 8 /). & 7. é ;{ 8 /& /.2
o = o herSeE O 4 0.054| Cozo|0.015 |0.017 |0.002]06.006
cumulative concen- —
tration, grains/SCF O. L//lf 0-468 0'768 O.85cRO.S2010.-T22 0.6—28

153 #15900



KVB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. // LOAD 5 29 93} OO /bS/Ar..
TEST SITE E % 0y 7 Z.

TEST DATE /2. / 18//78 FUEL _ Kentuc K 3 (I'hn’/«S'th‘laJ>
SAMPLE LOCATION F con. Oq’t SPECIAL CONDITIONS AGW CQEA.

GAS VELOCITY DETERMINATION

PITOT TUBE AP 0.0 4 BAROMETRIC PRESS in.Hg, Ppay 2 9.2 2
GAS TEMP. °R, Ts 960 GAS STATIC PRESS in. Hp0 — 4]
PITOT CORRECTION FACTOR, Cp GAS STATIC PRESS in.Hg abs,Ps __ 2@ Q2
MOLECULAR WT. FLUE GAS, MWg 2.9. 1-}
i Ts Ap % 4
Vs = 85.48 Cp (Ps MWs) / .97 ft/sec
IMPACTOR FLOW RATE DETERMINATION
NOZZLE DIAMETER inches, Dn o.119
NOZZLE AREA ft2, An 97.72 X JO ST An = T(Dn/24)%

On = Vs An 60 = Q.0 6% ft3/min at nozzle
i . .
Qc = Qs (-Ei’—s—%wf:-) : = O.0569 ft3/min corrected to calibration conditions
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE /fYZ\S in. H20
OPERATING VACUUM (corrected for static pressure of duct) / 9— é) in. HZO

ISOKINETICS DETERMINATION

SAMPLE METER METER Wpo=__ 6.0  »
TIME (0) |READING (Vm)| TEMP (Tm)
INITIAL | 2.%4Opn] ©.00c0 4 1= 1-667 Ts Vm Ppar = 90.2
5 $H20 e
FINAL 3.39.§d 2.00% o2 Tm Vs Ps An{l- 100
A $9.9 Z2.00871 o3
154 #15900



KVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

TEST No. 1 LOCATION =k E
TEST DATE [2-(9-78 ENGINEER
TEST DESCRIPTION
PRE TEST WEIGHTS (GRAMS)
PLATE NO. CYCLONE 1 2 3 4 5 :IIE;ELR
DATE WT. 12-20-78 12 -18-78 ~ -
TARE WT. , 3979 |3.5/17|3.2939 | 3.9825|35.78/7(3.9024| -2v66
— | 3.5//6 |3 09¢0| 2. 98251 3.79/8 |3 Yozs| . w¢67
AVERAGE 2979 |3s51/7 | B oj¥o| 2 9825 3.78/8 | 39025 | . 0467
POST TEST WEIGHTS (GRAMS)
DATE WT. jz20-79 ~— ——— I—
GROSS WT. L ds17 |3,5187]3.0965| 2 984tf| 5 7ed2 | 3. 9027 |, 0/75™
—— | 3.5786 | 3.0966 |3 99443 7838 |3 1027 | . o475
AVERAGE 517 | 35787 | 3 0%6 | 2.9844 | 3 7840 3. 7027, 0475
NET TEST RESULTS (MILLIGRAMS)
NET WT. , 0538 9] 0070 9|, 0026 O] 0019 9| vozz 9| .00v2 9| .p008
PERCENT 79,1 /0.2 4.0 2.H 3.2 o.F /.2
TOTAL NET WEIGHT 68 .50 ngm
155 #15900




SAMPLE LOCATION é con C?ut

TEST NO.

KvVB

BRINK CASCADE IMPACTOR DATA REDUCTION

/{f

LOAD

TEST SITE

% 0o

TEST DATE /2 4'2 / 78

Uo kibs /he

ﬁo 3 7@

FeeL _ C rushed
SPECIAL CONDITIONS HO[ ZZIQ l

Pp

MWs

Ps
Ts
Qs

- Density of particles_2_ , § g/cm3

-~ Viscosity of flue gas 2. é;s xp/o?se
- Molecular wt. flue gas Zﬁ.ft g/g mole

Cn -

- Pressure drop across impactor 2.6 inH0 I -

- Absolute stack pressure Min. Hg
- Absolute stack temperature 960 °R

Stage Number

Dj - Jet Diameter, cm

Fj - Press. factor, n.d.

Ds, o

Dp, 55

DAI,_;;)

Mn - Particulate mass, mgm
% - Percent of Total

Cumulative percent

Cn - Concentration,

Cumulative concen-
tration, graing/SCF

Stokes diameter, um
Aerodynamic
diameter, um

Aerodynamic impac-
tion diameter, um

grains/SCF

Vs -
bn -

Dry gas volume 2.OO scr
Total particulate mass 2/6, 4 mgm
Total concentration é ‘Z:M
Percent isokinetics ZQZ %

Gas velocity Mft/sec.
Nozzle diameter erx.

- Actual flow rate at stack conditions O, 839 ££3/min

CYCLONE 1 2 3 4 5 F‘;g’gﬁ
Q2490 |0.17757 ©- 1306 | 0. 05| ©. 073)
0.0£10 |00273|0.6395TO. 0903 0. 32777

404 |2.35|/.58|0-79 | O.417

6.8 | 3.832.6]1 | /.37|0.8¢

6.72 405 | 2.82| /.87 | 1. 07
/98.8| §.0 7 2.4 o6 o7 | 3.4
%2.9| 2.3| 2.6 /.1 o3l o.3| &

8.2 5.9 83| 2.2| 7.9 ]| , &
LS3| ©.04| o004 |ooz |o.oo | o] |oc.0O
/). S3l /8572 /6/ | /63| /63 /.6%|/.66

#15900

156




KVB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. /7 LOAD
TEST SITE = % 0y
TEST DATE /2.,/2//2&

SAMPLE LOCATION K o~cp, Oyl

///Cj /</£>541/6HY"

3.9 %0

rees _ Crus hed

SPECIAL CONDITIONS

Aahmq/

GAS VELOCITY DETERMINATION

PITOT TUBE AP . BAROMETRIC PRESS in.Hg, Ppyy 2.3 8
GAS TEMP. °R, Ts 9460 GAS STATIC PRESS in.H20 — A 2
pITOT CORRECTION FACTOR, Cp_O. 837 GAS STATIC PRESS in.Hg abs,Ps _ Z.&_07
MOLECULAR WT. FLUE GAS, Mds 29 _ 4
Ts AP, %
vs = 85.48 Cp (g 24402 ft/sec
IMPACTOR FLOW RATE DETERMINATION
NOZZLE DIAMETER inches, Dn O.077
NOZZLE AREA ft2, An 3.23%4 X/o=$” An = T(Dn/24)2

Qn = VSAn60 = 0-0%23
oc = ©s (?b;%z)% = 0.0 384

PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE

OPERATING VACUUM (corrected for static pressure of duct)

ft3/min at nozzle

ft3/min corrected to calibration conditions

2.3
/C/, 7/ in. HZO

in. H2O

ISOKINETICS DETERMINATION

SAMPLE METER METER

TIME (6) |READING (Vm){ TEMP (Tm)
INITIAL /000 C.O0 /63
FINAL 577 2.00 s ¥
A 77. 2.00 /OO

157

%HZO =

&. 3"

%

1.667 Ts Vm Py

$H20O
6 T™m Vs Ps An(l- loo)

= /00,98 4

I =

#15900



KVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

TEST No. /4 LOCATION  Side =4
TEST DATE 12-21- 18 ENGINEER
TEST DESCRIPTION
PRE TEST WEIGHTS (GRAMS)
PLATE NO. | CYCLONE 1 2 3 4 5 FFII&;I;Q
DATE WT. 72-w-78
TARE WT. 24l |3.57/6 3 0934]3,1823 |3 783 |5 9017|0375
T 13.5W6 |3.09343.9922{3.79/13 [3.20/7|. 0372
——/ [ e
/ —/,___‘_/—-'~~ -_—t '——-— SN S - ]
AVERAGE . 3911 3506 |3.0934 3. 98223 28132 4907 |. o372
POST TEST WEIGHTS (GRAMS)
DATE WT. 3
GROSS WT. S99 |3.5/16615. ©993| 3, 9847 |3, 7622 | 3. Foo,f L2406 |
—— |3.5767 |3.0990| 3. 98¢b6|3 76/9 3 902e|. ocpo
___ I
AVERAGE 5897 |3, 5'//(7 3099/ ::75"/(: 3 7807 2. jozd ¢C’l/0?
NET TEST RESULTS ( Sr‘amc>
NET WT. 0.1948 | s0gD 0987 ro2q4 J.oreé 207 1,003
PERCENT 9 2. 2.3]2.0% /1.110.2.8 C.31| 7.6
TOTAL NET WEIGHT 7. /b, b mgm

158

#15900



Test 16 10u
3u
1p

Filter

Total

Test 17 10u
3u
lu

Filter

Total

SASS GRAVIMETRICS

45.4120
9.9770
5.5753

61.9966

38.6439
7.1962
3.8166

50.4003

SITE E

1.0323

0.7436

159

26.75% Passing
10.66% Passing

1.67% Passing

23.33% Passing

9.05% Passing
1.48% Passing

KVB 15900-531



SECTION 5.0
FUEL AND ASH ANALYSIS

5.1 COMMERCIAL TESTING ANALYSES
5.2 COMBUSTIBLES ANALYSES
5.3 COAL SIEVE ANALYSES

160

161
223
225



F-464

%Jl/f/

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601

AREA CODE 312 726-8434

Lik

“

’ KVB, INC.
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422

Kind of sample  Kentucky Coal
reported 1o us

Sampie taken at

Sample taken by KVB, Inc.
Date sampled ————
Date received 2/23/79

Analysis report no.

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

March 7, 1979

Sampie denthicatior

“¥  KVB,

oy

Inc.

Test #2
Test Site: E

71- 28210
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 4,63 XKXXX % Moisture 4,63 XXXXX
% Ash 5.89 6.18 % Cardon 74.94 78.58
7 Volatile 36.78 38.56 %Z Hydrogen 4,99 5.213
% Fixed Carbon 52,70 55.26 % Nitrogen 1.51 1.58
100,00 100.00 Z Chlorine 0.20 0.21
% Sulfur 0.86 0.90
Btu/1lb, 13651 14314 % Ash 5.89 6.18
9 Sulfur 0.86 0.90 Z Oxygen(diff) 6.98 7.32
100,00 100.00
Respectfully submitted,
COMMERCIAITESTING & ENGINEERING CO.
. _/ \
RAH/ br 16
Origér(\)a" $§S’ypvrvg::c(?\q:r:ked 1 R. anager, Midwest Divislo

Charter Member

SO. HOLLAND, tL + BILLINGS. MT * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV « CLEVELAND, OH + DENVER, CO » GOLDEN, CO
HENDERSON, KY * MIDOLESBORO. KY « MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA «PIKEVILLE, KY * VANCOUVER, B.C. CAN.



Fase f( uj) c’

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
¥ 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

’ KVB, INC. March 6, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample fger ti o
Attn: J. Burlingame = KVB, Inc.
Kind of sample 5,7 Test #3

reported to us

Sample taken at

Sample taken by KVB, Inc.

Date sampled 11/18/78

Date received 2/23/79

Analysis report no. 5, _ 98914

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 6.52 XXXXX %Z Moisture 6.52 XXXXX
% Ash 8.68 9.29 Z Carbon 70.87 75.81
%Z Volatile 34,51 36,92 Z Hydrogen 4,75 5.08
% Fixed Carbon 50.29 53.79 %Z Nitrogen 1.29 1.38
100.00 100.00 % Chlorine 0.17 0.18
X Sulfur 0.96 1.03
Btu/1b, 12546 13421 Z Ash 8.68 9,29
X Sulfur 0.96 1.03 %Z Oxygen(diff) 6.76 7.23
100.00 100.00
Respectfuily submitted,
RAH/ br
Original Copy Watermarked 162 R. A. HOUSER, Manager, Midwest Division

For Your Protectio Charter Mombay

SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO » GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY » VANCOUVER, B.C. CAN.
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F-464
C/
COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 31{.726-8434 i
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
‘ : OFFICE TEL. (312) 264-1173
’ KVB, INC, March 6, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway . o
Minneapolis, Minnesota 55422 Samp'e identification
¥ KkVB, Inc.
Kind of sample  Kentucky Coal Test #4
reported to us Test Site: E
Sample taken at  ____

Sample taken by  xyp, 1Inc,

Date sampled ————

Date received 2/23/79

Analysis report no.

71- 28218
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Molsture 5.77 XXXXX % Moisture 5.77 XXXXX
Z Ash 6.71 7.12 % Carbon 72,97 77.44
% Volatile 35.44 37.61 % Hydrogen 4,89 5.19
% Fixed Carbon 52,08 55.27 %4 Nitrogen 1.47 1.56
100,00 100.00 % Chlorine 0,09 0.10
Z Sulfur 0.74 0.79
Btu/lb, 12942 13734 % Ash 6.71 7.12
% Sulfur 0.74 0.79 %4 Oxygen(diff) 7.36 7.80
100.00 100.00
Respectfully submitted,
COMMERCIALAESTING & NGINEERING CO.
RAH/ br 3
Original o ed . 163 R. A HOUSER, Manager, Midwest Division

SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH + DENVER, CO * GOLDEN. CO
HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA + PIKEVILLE, KY *» VANCOUVER. B.C. CAN.

Charter Member



464

v

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601

ARCA CODE 312 726-8434

’ KVB,

INC.

LIk

Nl F 19

A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota

55422

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

March 6, 1979
Sample identification

Y kvB, Inc.

Kind of sample Kentucky Coal Test No. 5
reported to us Test Site: E
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled  11/21/78
Date received  2/23/79

Analysis report no. . _ 28222 |

PROXIMATE ANALYSIS ULTIMATE ANALYSIS

As Rec'd Dry Baslis As Rec'd Dry Basis
% Moisture 8.13 XXXXX % Moisture 8.13 XXXXX
% Ash 10.24 11.15 Z Carbu.n 67.74 73.74
% Volatile 33,03 35.95 Z Hydrogen 4,59 5.00
%7 Fixed Carbon 48.60 52,90 Z Nitrogen 1.31 1.43
100.00 100.00 % Chlorine 0.14 0.15
Z Sulfur 0.85 0.93
Btu/lb, 12021 13085 % Ash 10.24 11.15
Z Sulfur 0.85 0.93 % Oxygen(diff) 7.00 7.60
100.00 100.00
Respectfully submitted, e
COMMERCIAI:,]'ESTING & ENGINEERING CO. . /,-\ ;:,,‘v_‘_\
i \. ALY a
¢ ;343!'!‘9
RAH/ br T

R. A"HOUSER, Manager, Midwest Division

riginal Copy Watermarked
For Your Protection Charter Member
. + CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
. ND. IL - BILLINGS. MT * BIRMINGHAM, AL « CHARLESTON, WV
s P:«oELNLt;‘ERsON KY + MIDDLESBORO. KY » MOBILE, AL + NEW ORLEANS, LA - NORFOLK, VA ¢ PIKEVILLE KV« VANCOUVER, B.C.CAN.



/

%ﬂ/c
COMMERCIAL TESTING & ENGINEERING CO. -

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, Ii. 60473
OFFICE TEL. (312) 264-1173

P «xvs, INC.
A Research-Cottrell Company

6176 Olson Memorial Highway
Minneapolis, Minnesota 55422

March 5, 1979

Sample identification

b  KVB, Inc.
kind of sample  Kent Coal Industrial Test #6
reported to us Test Site: E
Sample taken at  —w—ao
sample taken by  KVB, Inc,
Date sampled  12-12-78
Date received 2-23-79 P.0. #323-15900
Analysis report no. 7T1- 28226
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
4 Moisture 6.70 XXXXX % Moisture 6.70 XXXXX
¢ Ash 9.71 10.41 % Carbon 70.15 75.19
¢ Volatile 32.53 34.87 % Hydrogen 4,60 4.93
¢ Fixed Carbon 51.06 54,72 % Nitrogen 1.25 1.34
100.00 100.00 % Chlorine 0.1l2 0.13
% Sulfur 0.85 0.91
Btu/lb. 12417 13309 % Ash 9.71 10.41
4 Sulfur 0.85 0.91 % Oxygen(diff) 6.62 7.09
100.00 100.00
Respectfuily submitted, .
COMMERCIAL TESTING & ENGINEERING CO. CLE
RAH/ br

L Watermarked 165
iginal Copy :
or gpo.- Your Protection R.A.
SO. HOLLAND, IL * BILLINGS, MT « 8IRMINGHAM, AL « CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH + DENVER, CO * GOLDEN, CO
HENDERSON, KY + MIDOLESBORO, KY * MOBILE, AL « NEW ORLEANS, LA » NORFOLK, VA « PIKEVILLE, KY s VANCOUVER, B.C. CAN.

nager, Midwest Division
Charter Member



F-464 ‘?&1)%/

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

% PLEASE ADDRESS ALL CORRESPONDE :
TR 16130 VAN DRUNEN RD., SOUTH HOLLAND, 'I‘chol%
ﬁn OFFICE TEL. (312) 264-1173

’ KvB, INC. March 5, 1979
A Research-Cottrell Company ,
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422

Jampie Ao e

poRy

KVB, Inc.
Kind of sample oy Coal Industrial T
reported to us ndu a est #7
Test Site: E
Sample taken at
Sample taken by KVB, Inc.
Date sampled 12/14/78
Date received
2-23-79 P.0. #323-15900
Analysis repart no.
71- 28230
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd D
AS hec'd ry Basis
% Moisture 4,81 XXXXX % Moisture 4,81
. XXX
% Ash ) 9.89 10.39 4 Carbon 72.43 76,33
¢ Volatile 32.97 34,64 % Hydrogen 4,67 4,91
4 Fixed Carbon 52.33 54.97 % Nitrogen 0.94 0.99
100.00 100.00 % Chlorine 0.10 0.11
% Sulfur 1.01 1.06
Btu/lb. 12957 13612 % Ash 9.89 10.39
§ Sulfur 1.01 1.06 % Oxygen(diff) 6.15 6.45
15’6.66 106.66
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO,,,
RAH/ br
OnginaIYCopyPWaltee;'(\;rktEd i
For Your Protection ' ' Charter Member

SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, O
HENDERSON. KY * MIDDLESBORO, KY » MOBILE, Al *+ NEW ORLEANS, LA « NORFOLK, VA * PIKEVILLE,KY * VANCOUVER, 8.C. CAN.



F-464

e

u

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601

AREA CODE 312 726-8434

Kind

L

KVB, INC.

A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422
Attn: J. Burlingame

of sample Kentucky Industrial Coal

reported to us

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RO, SOUTH HOLLAND, (L 60473
OFFICE TEL. (312) 264-1173

March 6, 1979

Sampie ideni! ~aton

by
KVB, Inc.

Test No. 8
Test Site: E

Sample taken at e
Sample taken by KVB, Inc.
Date sampled 12/15/78
Date received 2/23/79
Analysis report no.
71- 28234
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 4,65 XXXXX % Moisture 4,65 XXXXK
% Ash 5.80 6,08 % Carbon 75.98 79.69
% Volatile 47.67 50,00 % Hydrogen 5.01 5.25
% Fixed Carbon 41.88 43,92 Z Nitrogen 1.20 1.26
100,00 100,00 % Chlorine 0.15 0.16
%Z Sulfur 0.73 0.77
Btu/1lb, 13519 14178 % Ash 5.80 6.08
% Sulfur 0.73 0.77 Z Oxygen(diff) 6.48 6.79
) 100.00 100.00
Respectfully submitted, e
COMMERCIAL s AN
. “'v - ll': ‘;
Ly ﬁ
RAH/ br -

Original Copy Watermarked

For Your

Protection

167

R. A. HOUSER, Manager, Midwest Division

Charter Membar

$0. HOLLAND, iL » BILLINGS, MT *» BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH *» DENVER, CO * GOLDEN, CO
HENDERSON, KY « MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN. ’



F-464

W"

’JL

PLEASE ADDRESS ALL CORRESPONDEN :
16130 VAN DRUNEN RD., SOUTH HOLLAND, IEEOI?S
OFFICE TEL. (312) 264-1173

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 AREA CODE 312 726-8434

Lk

——

March 6, 1979

’ KVB, INC.
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identification

b  KVB, Inc.

Kind of sampie
reported to us

Test No. 9
Test Site: E

Kentucky Industrial Coal

Sample taken at

- ———

Sample taken by

KVB, Inc.
Date sanipled 12/16/78
Date received 2/23/79

Analysis report no.

71- 28238
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
X Moisture 5.27 XXXXX % Moisture 5.27 XXXXX
% Ash 10,25 10.82 Z Carbon 71.53 75.51
Z Volatile 32,77 34.59 % Hydrogen 4,58 4.83
%X Fixed Carbon 51.71 54.59 Z Nitrogen 1.44 1.52
100.00 100.00 % Chlorine 0.09 0.09
% Sulfur 0.77 0.81
Btu/lb, 12666 13371 % Ash 10.25 10.82
% Sulfur 0.77 0.81 % Oxygen(diff) 6,07 6.42
100,00 100.00
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. " N >
R ‘ X .- }l
RAH/ br s

Original Copy Watermarked
For Your Protection

Charter Member

SO. HOLLAND., IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO

HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY « VANCOUVER, 8.C. CAN.
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W
COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
) OFFICE TEL. (312) 264-1173

’ KVB March 6, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 EFWW arntiisi
7 KVB
Kind of sampie Kent Industrial Coal Test No. 11

s
reported to U Test Site: E

Sampie taken al  _ ____
Sample taken by KVB
Date sampled 19 /18/78

Date received 2/23/79

I — cromiomeoiem el
Analysis report no.
nalysis report no 71- 28242
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 5.23 XXXXX % Moisture 5.23 XXXXX
% Ash 10,19 10.75 % Carbon 71.43 75.37
% Volatile 33.73 35.59 % Hydrogen 4,70 4,96
% Fixed Carbon 50,85 53.66 Z Nitrogen 1.49 1.57
100,00 100,00 Z Chlorine 0.17 0.18
% Sulfur 0.89 0.94
Btu/lb. 12790 13495 % Ash 10,19 10.75°
¢ Sulfur 0.89 0.94 Z Oxygen(diff) 5,90 6.23
100.00 100.00
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
RAH/ br
Jriginal CoPY Watermarked . 169 _ . :
(gFor Your Protection R. ATHUUSER, Manager, Midwest Division

Charter Member
SO. HOLLAND, IL + BILLINGS, MT - BIRMINGHAM, AL * CHARLESTON, WV - CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO » GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA » NORFOLK, VA * PIKEVILLE, KY » VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 606801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPOND .
16130 VAN DRUNEN RD., SOUTH HOLLAND,E?LC 501?5

« 4 . OFFICE TEL. (312) 264-11
F e, ®

} KVB, INC. March 6, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 DT ‘ :

o KVB, Inc.

Kind of sample  Crushed Coal Test No. 12
reported to us Test Site: E

Sample taken at

Sample taken by KVB. Inc
F) L]

Date sampled 12/20/78

Date received 2/23/79

Analysis report no.

71- 28246
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basisg
% Moisture 6.09 XXXXX Z Moisture 6.09 XXXXX
Z Ash 8.76 9,33 % Carbon 71.65 76.30
% Volatile 33.00 35.14 Z Hydrogen 4,72 5.03
% Fixed Carbon 52,15 55.53 Z Nitrogen 1.44 1.53
.100,00 100.00 Z Chlorine 0.21 0.22
%2 Sulfur 0.78 0.83
Btu/1lb, 12793 13623 X Ash 8.76 9.33
% Sulfur 0.78 0.83 Z Oxygen(diff) 6.35 6.76
100,00 100.00
Respectfully submitted,
COMMERCIAL
RAH/ br
Original Copy Watermarked 170

For Your Protection R. A. HOUSER, Manager, Midwest Divislon

Charter Membe,
SO. HOLLAND, IL ¢ BILLINGS, MT + BIRMINGHAM, AL « CHARLESTON. WV * CLARKSBURG, WV « CLEVELAND, OH « DENVER, CO * GOLDEN, ¢O
HENDERSON, KY » MIDDLESBORO, KY + MOBILE, AL + NEW ORLEANS, LA » NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

} KVB, INC.

A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota

Kind of sample Crushed Coal

reported to us
Sample taken at _————

Sample taken by KVB,

Inc.

Date sampled 12/20/78

Date received 2/23/79

55422

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

March 6, 1979

Sampie identification
by  KVB, Inc.

Test No. 13
Test Site: E

PROXIMATE ANALYSIS

Moisture

Ash

Volatile
Fixed Carbon

8 38 e e

Btu/lb.
% Sulfur

RAH/ br

Original Copy Watermarked
For Your Protection

Analysis report no.

As Rec'd Dry Basis

5.93 XXXXX
10.35 11.00
33.38 35.49
50.34 53.51
100.00 100.00
12565 13358

0.68 0.72

€ M 3¢ O e 3 e e

71~ 28250

ULTIMATE ANALYSIS
As Rec'd Dry Basis

Moisture 5.93 XXXXX
Carbon 70.56 75.01
Hydrogen 4.61 4,90
Nitrogen 1.31 1.39
Chlorine 0.14 0.15
Sulfur 0.68 0.72
Ash 10,35 11.00
Oxygen(diff) 6.42 6.83

100,00 100.00

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING. G"QW

t
\

%3

L
e
<

{
A

v
¢
est Mvis
Charter Member

$0. HOLLAND, fL « BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV « CLEVELAND, OH + DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY » VANCOUVER, B.C.CAN. '



COMMERCIAL TESTING & ENGINEERING CO. /

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

NCC 8om

’ KVB, INC. March 6, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identitication
by KVB, Inc.

Kind of sample Crushed Coal Test No. 14
reported to us Test Site: E
Sample taken at _————
Sample taken by KVB, Inc.
Date sampled 12/20/78

Date received 2/23/79%

Analysis report no. 71- 28252

PROXIMATE ANALYSIS ULTIMATE ANALYSI1S
As Rec'd Dry Basis As Rec'd Dry Basis
%2 Moisture 5.04 XXXXX 4 Moisture 5.04 XXXXX
% Ash 8.13 8.56 % Carbon 73.64 77.55
% Volatile 34,12 35.93 Z Hydrogen 4,82 5.08
% Fixed Carbon 52.71 55.51 X Nitrogen 1.32 1.39
100,00 100.00 Z Chlorine 0.08 0.08
Z Sulfur 0.67 0.71
Btu/lb. 13135 13832 % Ash 8.13 8.56
% Sulfur 0.67 0.71 Z Oxygen(diff) 6.30 6.63
100,00 100.00
Respectfully submitted,
COMMERCIAL INEERING CO
Boe }
Jriginal Copy Watermarked R. A. HOUSER, Manager, Midwest Divislon Cnarter Momnar

SO. HOLLAND., IL * BILLINGS, MT » BIRMINGHAM, AL » CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY « MOBILE, AL - NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE . KY * VANCOUVER, BC.CAN,
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COMMERCIAL TESTING & ENGINEERING CO. /
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHIQAGO. ILLINOIS 60601 - AREA CODE 312”‘7"‘:6-84:_!4’. ‘
hi PLEASE ADDRESS ALL CORRESPONDENCE TO:
oh ks ey 16130 VAN DRUNEN RD., SOUTH HOLLAND, L 60473
‘%@, OFFICE TEL. (312) 264-1173
£ i3 M,
’ KVB, INC. March 6, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 XA
KVB, Inc.
Kind ot zample Eastern Kentucky Coal Test No. 15
reporled e s Test Site: E
Sampie te<en al ————
Sampie taken oy KVB, Inc.

Date sampled 1 /5/79

Date received 2/23/79

Analysis raport oo, 71- 28253
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
¥ Moisture 5.04 XXXXX Z Moisture 5,04 KXXXX
% Ash 8.41 8.86 % Carbon 72.59 76.45
% Volatile 34,92 36,77 % Hydrogen 4,80 5.06
% Fixed Carbon 51.63 54,37 %Z Nitrogen 1.39 1.46
100.00 100,00 % Chlorine 0.09 0.10
% Sulfur 0.81 0.85
Btu/lb., 12958 13646 % Ash 8.41 8.86
% Sulfur 0.81 0.85 Z Oxygen(diff) 6.87 7.22
100.00 100.00
Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.
RAH/ br
Original YC:;VP""’:{:C'{}“:;“"“ 173 R. A’HOUSER, Manager, Midwest Divislon

Charter Member
SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND,OH DENVER,CO * GOLDEN, CO

HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY - VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO. ‘

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

% i 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL ok
£ E OFFICE TEL. (312) 2641179
gt -

’ KVB, INC. March 5, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample nerti
‘¥ KVB, Inec.

Kind :’::atmp'e Eastern Kent Coal Test #16
reported to us Test Site: E

Sampie taken at

Sample taken by KVB. Inc
, L]

Date sampled 1/8/79

Date received  ,_53_ng P.0. #323-15900

Analysis report no - Tl- 28257

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis

¢ Moisture 7.57 XXXXX % Moisture 7.57 XXXXX
§ Ash 8.01 8.67 % Carbon 70.02 75.75
% Volatile 34.02 36.81 % Hydrogen 4,60 4,98
¢ Fixed Carbon 50.40 54.52 % Nitrogen 0.86 0.93
100.00 100.00 % Chlorine 0.07 0.08
# Sulfur 0.74 0.80
Btu/lb. 12486 13508 % Ash 8.01 8.67
$ Sulfur 0.74 0.80 % Oxygen(diff) 8.13 8.79
100.00  100.00
Respectfully submitted, -

COMMERCIAL

RAH/ br
Original Copy e marked 174 R. A. HOUSER, Manager, Midwest Divislon

CHarter Mompqe
$O. HOLLAND, IL » BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV ¢ CLARKSBURG, WV * CLEVELAND, OH » DENVER, CO « GOLDEN, co
HENDERSON, KY * MIDDLESBORO, KY « MOBILE, AL * NEW ORLEANS, LA * NORFOLK. VA * PIKEVILLE, KY » VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO. 4

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

’.. . 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
ﬁ OFFICE TEL. (312) 264-1173

’ KVB, INC, March 6, 1979
A Research—-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Edmﬂ'e igentfication
Attn: J, Burlingame Y KVB, Inc,
Kind of sample  gentucky Coal Test No. 17

reported to us Test Site: E

Sampie taken at _————
Sample taken by  gyB, Inc.
Date sampled 1/10/79

Date received 2/23/79

Analysis report no.

71- 28261
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 7.11 XXXXX % Moisture 7.11 XXXXX
% Ash 8.07 8.69 Z Carbon 70.66 76.07
% Volatile 33.81 36,40 % Hydrogen 4,65 5.01
% Fixed Carbon 51.01 54,91 % Nitrogen 1.19 1.28
100,00 100,00 % Chlorine 0.08 0.09
Z Sulfur 0.82 0.88
Btu/lb. 12530 13489 Z Ash 8.07 8.69
% Sulfur 0.82 0.88 % Oxygen(diff) 7.42 7.98
100,00 100.00
Respectfully submitted,
COMMERCIALIESTING & ENGINEERING CO.
RAH/ br
Original Copy Watermarked 175
For Your Protection R. A. HOUSER, Manager, Midwest Divislon

Charter Membe
SO. HOLLAND, IL * BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH + DENVER. CO » GOLDEN, CO

HENDERSON, XY *MIDDLESBORO, KY » MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY s VANCOUVER. B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60801 AREA CODE 312 726-8434

KVB,

INC.

——— e .

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL. 60473
OFFICE TEL. (312) 264-1173

LIk

NCE Tena

March 6, 1979

A Research-Cottrell Company
6176 GClson Memorial Highway

Minneapolis, Minnesota

Attn:

Kind ot sample
reported to us

Sample taken at
Sample taken by
Date sampled

Date received

Sample identification

55422
by kvB, Inc.

J. Burlingame

Test No. 20
Test Site: E

Kentucky Coal

KVB, Inc.
1/19/79

2/23/79

Analysis report no. ;4 _ 5g89¢5

PROXIMATE ANALYSIS ULTIMATE ANALYSIS

As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 8.61 XXXXX % Moisture 8.61 XXXXX
Z Ash 8.33 9.11 Z Carbon 69.89 76.48
Z Volatile 32.38 35,43 % Hydrogen 4,58 5.01
X Fixed Carbon 50.68 55.46 X Nitrogen 1.19 1.30
100.00 100.00 Z Chlorine 0,08 0.09
Z Sulfur 0.99 1.08
Btu/lb, 12460 13634 Z Ash 8.33 9.11
Z Sulfur 0.99 1.08 2 Oxygen(diff) 6.33 6.93
100,00 100.00
Respectfully submitted,
COMMERCIAL TING & ENGINEERING CO.
RAH/ br

Jriginal Copy Watermarked
For Your Protection

176

SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL « CHARLESTON, WV « CLARKSBURG. WV *CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA » NORFOLK, VA « PIXEVILLE, KY * VANCOUVER, BC. CAN.

R. A. HOUSER, Manager, Midwest Dlvis:;n\-'
Charter Member
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
k OFFICE TEL. (312) 264-1173

SINCE 1908

P xus, InC. March 6, 1979
A Research—Cottrell Company

6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Kind of sampie by  KvB, Inc.
reported to us  Eastern Kentucky Coal

Sample taken at  —===- Test No. Composite

Test Site: E
Sampie 1aken by  KVB, Inc.

Date sampled = ~=——-

Date received  2/23/79

Analysis report no. 71— 28271 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
% Moisture 2.44 XXXKX Moisture 2.44 E—
% A§h 8.26 8.47 Carbon 74.26 76.12
% Volatile 36,17 37.07 Hydrogen 4.90 5.02
% Fixed Carbon 53,13 54 .46 Nitrogen 1.35 1.38
100.00 100,00 Chiorine 0.09 0.09
Btu/ib. 13224 13555 Sulfur 0.77 0.79
% Sulfur 0.77 0.79 Ash 8.26 8.47
% Alk. as Na,0  yyyyx 0.14 Oxygen (diff) 7.93 8.13
SULFUR FORMS ' , MINERAL ANALYSIS OF AsH  10000Queight i3RRePBasis
% Pyritic Sulfur 0.15 0 Silica, SiO,
% Sulfate Sulfur 0.01 O.éi A|Umina: Alzoa gg.gg
% Organic Sulfur - "¢y 0.63 Titania, TiO, 1.63
WATER SOLUBLE ALKALIES Ferric oxide, Fe,0, 5.19
% Na,0 = Lime, CaO 2'07
% K,0 = x:xxx XXXX Magnesia, MgO 0' 88
KXXXX XXKX Potassium oxide, K,O 2‘07
FUSION TEMPERATURE OF ASH Reducing Oxidizing Sodium oxide, Na,O 0'25
- Initial Deformation 2700+ °F °F y
H s Cone Heght Softening (H=W) 2700+ °F °F Sulfur trioxide, SO,
W s Sene Wodh Softening (H=1%2W) 2700+ °F ' °F Phos. pentoxide, P,O,
Fluid 2700+ °F °F Undetermined
v EQUILIBRIUM MOISTURE = —
HARDGROVE GRINDABILITY INDEX = 37 SILICA VALUE =
FREE SWELLING INDEX = 4 1/2 BASE: ACID RATIO
* ) T,:, Temperature =
These ignited basis results were used °

to calculate undetermined value above

%ZStrontium oxide, STO .eeeeveceecncess 0.08
%Barium Oxide, Bao se0evseesresrcccnss 0-11
7Manganese oxide, Mn304 etecssesesesss 0,01

Respectfully submitted,
COMMERCIALJTESTING & ENGINEERING CO.

FRHfal gpoy Watermarked . 177
or Your Protection 7. A’HOUSER, Manager, Midwest Division

SO. HOLLAND, IL * BILLINGS, MY « BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV + CLEVELAND, OH * DENVER, CO + GOLDEN, cO
HENDERSON, KY * MIDDLESBORO, KY « MOBILE. AL » NEW ORLEANS, LA » NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.

Chi;lcv iAelhbor
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRE .
16130 VAN DRUNEN RD., SOUTH H(?LE%%.E'I‘LOEOOI%
‘: E OFFICE TEL. (312) 264-1173
’ KVB, INC. March 8, 1979
A Research—Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
Kind of sample by KVB, INC.
reported to us  Crushed
Sample taken at = =——- : Test No. Crushed Composite

Test Site: E
Sample taken by KVB, INC.

Date sampled 12/20/78

Date received 2/23/79

=
Analysis report no. 71- 28270 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
.
% Moisture 2.49 | XXXXX Moisture 2.4
% Ash 8.10 8.31 . Carbon 75.73 m
% Volatile 35.05 35.95 ’ Hydrogen 5.02 5.15
% Fixed Carbon _54.36 55,74 Nitrogen 1 g0 1.03
100,00 100,00 Chlorine 0.14 0°1‘
Btu/lb. 13508 13853 Sultur .76 0.7
% Sulfur 0.76 0.78 Ash 8.10 8.3:
% Alk. as Na,O XXXXX 0.17 Oxygen (diff) 6.70 6:86
SULFUR FORMS MINERAL ANALYS!S OF ASH 0% eignt I&r?i?e'?ﬁ...
% Pyritic Sulfur 0.08 0.08 Silice, 8i0, _7?
% Sulfate Sulfur 0.00 0.00 Alumina, Al,O, 33, 59
% Organic Sulfur 0.68 0.70 Titania, TiO, 1.66
WATER SOLUBLE ALKALIES Ferric oxide, Fe,O;
% Na,0 =  ____ —_ , Lime, CaO 3.34
% K,0 = ——— — Magnesia, MgO 1.95
Potassium oxide, K,O 1.08
FUSION TEMPERATURE OF ASH Reducing  Oxidizing Sodium oxide, Na,0 2.56
Initial Deformation 2700+ °F - °F 0_‘ 32
H is Gone Height Softening (H=W) 700+ °F  —— °F Sulfur trioxide, SO, 0
W is Gone Width Softening (H= % W) 2700+ °F -— °F Phos. pentoxide, P,0O, 0'76
' Fluid 2700+ °F  ——xv °F Undetermined -49
% EQUILIBRIUM MOISTURE = — ) JL-OE*
HARDGROVE GRINDABILITY INDEX = 4 SILICA VALUE = 1gg-°0
FREE SWELLING INDEX = ¢4 1/2 BASE: ACID RATIO .14
*These ignited basis results were used Taso Temperature =
to calculate undetermined value above
ctfully submitted,
IStrontium oxide 9 STO ceecenrcescscess 0.00 mERC'IyAL ESTING & ENGINEERING CO.

XBarfum Oxide, Ba0 seeeeescesvcncnsess 0.13
AManganese oxide, Mn30 eesscccssssses 0,03

178

gnwl W. ked
r ouryProat':crt'i':)sn' ° R. A. HOUSER, Manager, Midwest Divislon

SO. HOLLAND, IL * BILLINGS, MT » BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV + CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY » MOBILE, AL * NEW ORLEANS, LA  NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

P kv, 1N, March 8, 1979
A Research—Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification

Kind of sample by KVB, INC.
reported to us  Kent Coal

Sample taken at  —=== Test No. Composite
Test Site: E
Sample taken by  KVB, INC.
Date sampled  1/19/79

Date received 2/23/79

Analysis report no. 71- 28269 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
% Moisture 2,03 XXXXX Moisture 2,03 XXXXX
% Ash 10.35 10.56 Carbon 74.33 75.87
% Volatile 34'12 34.83 HydrOQen 4.78 4.88
% Fixed Carbon 53.50 54,61 Nitrogen 0.92 0.94
: 100,00 100,00 Chlorine 0.11 0.11
Btu/lb. 13193 13466 Sulfur 0.95 0.97
% Sulfur 0.95 0.97 Ash 10.35 10.56
% Alk. as Na,0 XXXXX 0.16 Oxygen (diff) 6,53 6.67
100,00 100,00
SULFUR FORMS MINERAL ANALYSIS OF ASH % Weight ignited Bas
% Pyritic Sulfur 0.18 0.18 Silica, Si0, 52,67
% Sulfate Suifur 0.00 0.00 Alumina, Al,O, 31.68
% Organic Sulfur 0.77 0.79 Titania, TiO, 3.71
WATER SOLUBLE ALKALIES Ferric oxide, Fe,0, 6.22
% Na,0 = — —— Lime, CaO 1.64
% K,0 = ——— —— Magnesia, MgO 0.77
' Potassium oxide, K,0 1.88
FUSION TEMPERATURE OF ASH Reducing Oxidizing Sodium oxide, Na,0O 0.26
Initial Deformation 2700+ °F ———— °F
H is Cone Height Softening (H=W) 2700+ °F w——= °F Sulfur trioxide, SO,
W is Cone Width Softening (H=v2W) 2700+ °F ——== °F Phos. pentoxide, P,0O;
Fluid 2700+ °F - °F Undetermined
% EQUILIBRIUM MOISTURE = ———
HARDGROVE GRINDABILITY INDEX = 47 SILICA VALUE =
FREE SWELLING INDEX = 7 1/2 BASE: ACID RATIO
*These ignited basis results were used Taso Temperature =
to calculate undetermined value above
ZStrontium oxide > SI0 seeececoseccnses 0.00 Respectfully submitted,

COMMERCIA| STING & ENGINEERING CO.

ZBarium Oxide, BaO ®90c0c0sesccssssene 0.14
ZManganese Oxide, Mn304 eecssssessnses 0.01

BAdhh! bapy Watermarked 179
For Your Protection - R. A. HOUSER, Manager, Midwest Division
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

siNCe 1908

D «&vs, 1NC. March 2, 1979
A Research-Cottrell Company
‘6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Bottom Ash Test#2
reported to us Test Site: E
Sample taken 8t =0 —cwwa
Sample taken by KVB, Inc.
Date sampled =@  ccewa
Date received 2/23/79 P/0# 323-15900

Analysis report no. T71- 28211

Dry Basis

’Ash..oo..t-l-co.oo...o.otoo.ot‘.'.'oo.. 92.00

’co.bustible...........l.'...‘......l... 8.00

- Respectfully submitted,

COMMERCIAL/ESTING & ENGINEERING CO.
RAH/ br 1
Original C Wat ked .
';'0, Y:E,Vp,;,:g{?:,: € R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND, il » BILLINGS, MT « BIRMINGHAM, AL » CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO + GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY « MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO. Kw

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c E OFFICE TEL. (312) 264-1173

SINCE 190R

' KvB, INC. March 2, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by gvB, INC.
Kind of sample Economizer Ash Test#2

reported to us Test Site: E

Sample taken at ————

sample taken by KVB, Inc.

Date sampled

Date received 2/23/79 P/0# 323-15900

Analysis report no. o4 _ 28213

Dry Basis
’Ash.......Q..l..‘.......l.ll..'...‘.... u7l29

’Combustible..‘o.o...Ool-o........'o.c.o. 52.71

Respectfully submitted,
COMMERCIAL TRETING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked 181

For Your Protection R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND, IL * BILLINGS, MT ¢ BIRMINGHAM, AL + CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN co
HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN '
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L

COMMERCIAL TESTING & ENGINEERING CO. f

GENERAL OFFICES; 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1908

' KVB, INC. March 6, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 gample identification
Y KVB, Inc.
Kind of sample Multi-clone Ash Test No. 2

reported to us Test Site: E

Sample taken at

Sample taken by

KVB, Inc.
Date sampled ————
Date received 2/23/79
Analysis report no. 71- 28212
Dry Basis
zABh.......'.......l.................-... 49.15
zCOIBustible.....a...o--............-.-.. 50.85

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br . 182

Original Copy Watermarked
For Your Protection R. A. rManager,

idwest Dlvislon

. RKSBURG, WV » CLEVELAND, OH « DENVER, CO » GOLDEN, CO
. HOLLAND, IL » BILLINGS, MT + BIRMINGHAM, AL + CHARLESTON, WV < CLA )
* HENDERSON. KY « MIDDLESBORC, KY * MOBILE, AL + NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY + VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1308

} KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway o
Minneapolis, Minnesota 55422 gamp'e identification
¥ KVB, Inc.

Kind of sample

renorted to us Economizer Collector Test #3,
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 11/18/78
Date received 2/23/79 P/0# 323-15900

Analysls report no. o9 _ 58517

Dry Basis

’Ashoaaoo..noaoc.l'.o'oltn.".tc"o.....oco.-.' 3“'75

’Combustible..oo..0-..0...o.....o.l....'ool... 65.25

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked
For Your Protection

Charter Member

SO. HOLLAND, IL « BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH * DENVER, O

» GOLD
HENDERSON, KY « MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER e

B.C.CAN.
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COMMERCIAL TESTING & ENGINEERING CO. /%Jj

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SinCE 1908

’ KvB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Samople identification
Attn: J. Burlingame by xvB, INC.

Kind of sample Dust Collector Ash Test#3

reported to us Test Site: E

Sampie taken at ————

Sample taken by KVB, Inc.

Date sampied 11/18/78
Date received | 2/23/19 P/0# 323-15900

Dry Basis

“’h.‘..’.‘....'..C....‘....O...’....... hu.53

’co.bu‘tible.O.......‘0..........‘..’... 55'“7

RAH/ br

miginat Copy Watermarked
For Your Pratection

SO. HOLLAND, IL “ BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON WV * CLARKSBURG. WV *CLEVELAND, OH » DENVER, CO « GOLDEN, CO
HENDERSON . KY * MIDDLESBORO KY « MOBILE AL - NEWORLEANS LA« NORFOLK. VA « PIKEVILLE _KY * VANCOUVER, 8.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1908

4 KVB, INC.
A Research-Cottrell Company
6176 Olson Memorial Highway L
Minneapolis, Minnesota 55422 samMeMemmcmwn
Attn: J. Burlingame Y kvB, INC.

March 2, 1979

Kmet?Tmt Bottom Ash Test#3
reported 1o U Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled
Date received 2/23/79 P/O# 323“15900

Analysis report no.

T71- 28215

Dry Basis
’Ash......l....0...l.................'.. 9”.32

’Combustible.o.ovﬂoil...-0.0........-.0. 5.68

Respectiully submitted,
COMMERCIALTIESTING & ENGINEERING CO.

RAH/ br

Original Copy watermarked 1&

KT Your Protection R. A" HOUSER, Manager, Midwest Division

SO. HOLLAND. iL « BILLINGS, MT * BIRMINGHAM, At * CHARLESTON. WV » CLARKSBURG, WV * CLEVELAND, OH * DENVER. CO - GOLDEN. CO
HENDERSON, KY » MIDD1.ESBORO, KY ¢« MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE KY * VANCOUVER, 8.C. CAN.
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U
COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREETY, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

5:NCE 190N

’ KVB, INC. March 2, 1979
A Research-Cottrell Company ,
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 gammewemmcmwn

Attn: J. Burlingame Y KVB, INC.
Kind of sample Bottom Ash Sample Test#4
reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 11/20/78
Date received 2/23/79 P/0# 323-15900

Analysis report no. 79 _ 28219

Dry Basis

’Ash'.......0.............‘......'."... 91.76

’combustible.oo.-.oot'.0..00.'...'...... 8-2“

Respectfully submitted,
COMMERCIMRTESTING & ENGINEERING CO.

RAH/ br . 186

» ’
Ol Ry rtion R. A. HOUSER, Manager, Midwest Divislon

$O. HOLLAND, IL * BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV « CLEVELAND, OH « DENVER, CO * GOLDEN, CO
HENDERSON, KY + MIDDLESBORO. KY * MOBILE. AL * NEW ORLEANS. LA * NORFOLK. VA ~ PIKEVILLE, KY » VANCOUVER, B.C. CAN.

Charter ‘Momb:'
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COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 . AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173
’ KVB, INC,. March 2, 1979
A Research-~Cottrell Company
6176 Olson Memorial Highway ‘
Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by  KvB, INC.
Kind of sample Dust Collector Ash Test#4
reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 11/20/78
Date received 2/23/79 P/0# 323-15900

Analysis report no. 71. 28220

Dry Basis
$Ash.......I............'....l....."". 57"[‘l

’Combustibleo.hcooooo.oo.oooo-..bo.o.... u2026

Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked 1
For Your Protection

R. A. HOUSER, Manager, Midwest Divislon

$O. HOLLAND, IL « BILLINGS. MT +» BIRMINGHAM, AL « CHARLESTON, WV « CLARKSBURG. WV * CLEVELAND, OH » DENVER, CO *» GOLDEN, CO
HENDERSON, KY « MIDDLESBORO, KY * MOBILE, AL « NEW ORLEANS, LA ¢ NORFOLK, VA « PIKEVILLE, l’(V . VANCOUV’ER,B.C.CAN. '
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 728-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SiNCE 1308

" KvB, INC, March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KvVB, INC.
Kind of sample Economizer Ash Test#4
reported to us Test Site: E
Sampls taken at -
Sample taken by KVB, Inc,
Date sampled 11/20/78
Date received 2/23/79 P/0# 323-15900

Analysis report no.  71_ 28221

Dry Basis

"sh..'.'..l....I...........‘..l..'..... 58'”2

’combustible.“.....'..'........l..'.... "1058

Respectfully submitted,

RAH/ br

Original Copy Watermarked 1&

For Your Protection

R. A. HOUSER, Manager, Midwest Division

" &
Charter Member

SO. HOLLAND. IL * BILLINGS. MT « BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND. OH < DENVER, CO *» GOLOEN, CO
HENOERSON, KY » MIDDLESBORO, KY * MOBILE, AL - NEW ORLEANS, LA < NORFOLK, VA * PIKEVILLE, KY *« VANCOUVER, B.C. CAN.



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1808

’ KVB, INC. March 9, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification

by kvB, Inc.

Kind of sample Economizer Test #5
reported to us Test Site: E

Sample taken at ————
Sample taken by KVB, INC.
Date sampled 11/21/78
Date received 2/23/79
Analysis report no. 71~ 28225
Dry Basis
zABh.‘.OOl.tl.......0.00..0'.'........ 55.86

zcombustiblecootooa..o..t.'.ooco.o...o 44‘14

RAH/ br

iai Watermarked
Or-gér;'fgsrv‘,wtecﬁon R. A. HOUSER, Manager, Midwest Divislon

e > .-
+ygé:

Charter Member
SO. HOLLAND, 1L » BILLINGS, MT * BIRMINGHAM, AL + CHARLESTON, WV * CLARKSBURG. WV « CLEVELAND, OH » DENVER, CO « GOLDEN, CO

HENDERSON, KY * MIDOLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA « NORFOLK, VA < PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8424

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

GINCE 190R

’ KVB, INC. March 2, 1979
A Research-Cottrell Company

6176 Olson Memorial High;gﬂzz Sample identification

Minneapolis, Minnesota by
Attn: J. Burlingame KVB, INC.
Kri:d :::‘:;‘pl: Bottom Ash Test#5
po Test Site: E
Sample taken at
Sample taken by KVB, Inc.
Date sampled 11/21/78
Date received 2/23/79 P/0# 323-15900
Analysis report no. 71- 28 223
Dry Basis
"ah..............'......'..........'... 93.25
’CO-bustible.. ® 0 6 000 0P OO POOOE L BEEEPDLOSINPPODS 6.75
Respectfully submitted, T
COMMERCIALESTING & ENGINEERING CO. 't 7/«'“'*&:%
:l'*e i "i‘.l
RAH/ b g i ?
r . oVl
L. ) 3@ .
Original Copy Watermarked - 130 R. A. HOUSER, Manager, Midwest Division ==

—,
Charter Member
SO. HOLLAND. IL  BILLINGS, MT » BIAMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV » CLEVELAND, OH * DENVER, CG + GOLDEN, CO

HENDERSON, KY + MiDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY + VANCOUVER, 8.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SQUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SiNCE 1808

) «xvs, 1Nc. March 2, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, Minnesota &5422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Dust Collector Ash Test#5
reported to us Test Site: E
Sample takenat = mewaa
Sample taken by KVB, Inc.
Date sampled 11/21/78
Date received 2/23/79 P/0# 323-15900

Analysis report no. Tl- 28224

Dry Basis

’Ash.....’..ll...-..I".O'.....OQ.Q.'... 61'7u

’Combustiblelacoc.ooooo'o...n...-c..t... 38'26

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING OQ“

RAH/ br

Original Copy Watermarked
For Your Protection

SO. HOLLAND, 1L *+ BILLINGS, MT - BIRMINGHAM, AL + CHARLESTON. WV « CLARK!

SBURG, WV « CLEVELAND, OM « DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY » MOBILE, AL * NEW ORLEANS, LA * N

ORFOLK, VA « PIKEVILLE, KY + VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1908

’ KVE, INC, March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KvVB, INC.
Kind of sample Bottom Ash Test#6
reported to us Test Site: E
Sample taken et -
Sampls taken by KVB, Inc.
Dete sampled 12/12/78

Dste received 2/23/79 P/0# 323-15900

Analysis report no. 7). 28227

Dry Basis
"'h’.........00.0.D.............l..l..‘ 89.“9

’co.buatibl‘...‘..‘......I...O.".‘l.... 10'51

- Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Onginal Copy Watermarked
For Your Protection

. ND., IL * BILLINGS, MT « BIRMINGHAM. AL *+ CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OM « DENVER, CO » GOLDEN, CO
s ':::';:r:snsou KY *MIDOLESBORO, K'Y » MOBILE, AL * NEW ORLEANS. LA - NORFOLK, VA * IKEVILLE, KY * VANCOUVER, B.C. CAN.
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PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 726-8434

SINCE 1300

P «kvs, 1nc. March 2, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame bY  KvB, INC.
Kind of sample Economizer Ash Test#6
reported to us Test Site: E
sample taken at e m——
Sample taken by KVB, Inc.
Date sampled 12/12/78
Date received 2/23/179 P/0# 323-15900

Analysis report no. 77 _ 282529

Dry Basis
’Ash...OI..O.Q..I.I.l.....‘............. 52.30

’Combustible.;...............o.......... n?.?o

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING Q%

RAH/ br

Original CopY Watermarked ’ 193

For Your Protection R.ATH

“vge

Charter Member
SO. HOLLAND, iL « BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON. WV * CLARKSBURG, WV « CLEVELAND, OH * DENVER, CO » GOLDEN, CO

HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER 8.C.CaN
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCF Y9UR

" KvB, INC. Mareh 2, 1979
A Research~Cottrell Company
6176 Olson Memorial Highway o
Minneapolis, Minnesota 55422 Sample identification

Attn: J. Burlingame %  gvB, INC.
Kind of sample Dust Collector Ash Test#6
reported to us Test Site: E

Sample taken at o e am
Sample taken by KVB, Inc.
Date sampled 12/12/78

Date received 2/23/79 P/0O# 323-15900

Analysis report no. o, _ 5g,g

Dry Basis
’A‘h....0..QlOOIl...l..'........l'.l".. uz.l?

’Combustible.............-.............. 57-83

Respectfully submitted,

RAH/ br ,
Original Copy Watermarked 194

e Your Protection R. A. HOUSER, Manager, Midwest Divislon

$O. HOLLAND, IL * BILLINGS, MT » BIRMINGHAM, AL * CHARLESTON, WV » CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
" HENDERSON. KY * MIDDLESBORO, KY + MOBILE, AL - NEW ORLEANS, LA * NORFOLK. VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1308

D xvs, 1NC. March 2, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Bottom Test#7
reported to us Test Site: E
Sample taken at = oaoaaa
Sample taken by KVB, Inc.
Date sampled 12/14/78
Date received 2/23/179 P/0# 323-15900

Analysis report no. 71-. 282 31

Dry Basis
,Ash.......O..............l..‘.".."... 89‘90

Scombustibleoot.Q.o.....o.....oc...t.'.. 10.10

Respectfully submitted,

COMMERCI
RAH/ br
Original Copy Watermarked
rlgF";: Your Protection R. A. HOUSER, Manager, Midwest iviems

Charter Member

SO. HOLLAND, IL * BILLINGS, MT » BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH » DENVER, CO » GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN. ’
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 680473
OFFICE TEL. (312) 264-1173

SINCE 1308

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
- 6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample Identification
Attn: J. Burlingame b KvVB, INC.
Kind of sample Dust Collector Ash Test#7
reported to us Test Site: E
Sample taken at - ——— |
Sample taken by KVB, Inc.

Date sampled 12/14/78
Date received 2/23/79 P/0# 323-15900

Analysis report no. 71~ 28232

Dry Basis

’Ash....'...................'...'....... 57.02

’Combu’tible.....I................l'.... u2.98

s Respectfully submitted,

RAH/ br

orig}.’;'&:&v P‘C’:{:{({‘;ﬁ""" R. A. HOUSER, Manager, Midwest Division

. « CLEVELAND, OH * DENVER, CO + GOLDEN, CO
. BILLINGS. MT » BIRMINGHAM, AL » CHARLESTON, WV « CLARKSBURG, WV , , ,
s r:-005';‘:-(;\E':wl’s'c;; Kav + MIDDLESBORO, KY * MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE. KY « VANCOUVER, B.C. CAN.

Charter Member
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
‘: k OFFICE TEL. (312) 264-1173
' KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Economizer Ash Test#7
reported to us Test Site: E
Sample taken at  eema
sample taken by KVB, Inc.
Date sampled 127147178
Date received 2/23/79 P/0# 323-15900
Analysis report no. 71- 28233
Dry Basis
’Ash'.............'...0......'.........' 55.66
’COmbustible.....'.Q....'............... uu.3u
Respectfully submitted, . Q@"ﬁik .
COMMERCIAL TESTING & ENGINEERING GQ,
RAH/ br

- .
SN Seenraergr

-

Original Copy Watermarked

Py
For Your Protection

Charter Member
SO. HOLLAND, IL * BILLINGS, MY « BIRMINGHAM, AL » CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO

HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL + NEW ORLEANS, LA « NORFOLK, VA * PIKEVILLE,  KY « VANCOUVER, B.C. CAN.
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Pt
COMMERCIAL TESTING & ENGINEERING CO. /

GENERAL OFFICES: 228 NORTH LA SALLE STREET. CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, iL 60473
. OFFICE TEL. (312) 264-1173

N

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Bottom Ash Test#8
reported to us Test Site: E
Sample taken at —-————
Sample taken by KVB, Inc.
Date sampied 12/15/78
Date received 2/23/79 P/0# 323-15900

Analysis reportno.  71. 28235

Dry Basis
ush......I'...............'..-......... 93'03
’Co.bu‘tible.........'.................‘ 6.97

Respectfuity submitted,

COMMERCIAL TESTING & ENGINEERING CO.

Mm‘

SO HOLLAND 11 « SILLINGS MT - BIRAMNGHAM AL *CHARLESTON WV * CLARKSBURG. WV « CLEVELAMO, OH » DENVER_ CO » GOLDEN, cO
MHENODERSON KY « MIDDLESBOAD KY * MOBILE AL *NEWORLEANS LA - NORFOLK VA » PIKEVILLE KY * VANCOUVER BC. CAN, '

RAH/ br 198

Oniginal Copy Watermarked

Foi Your Protection R. A ROUSER. Manager,




- {M/‘
COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET., CHICAGO. ILLINOIS 60601 - AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
E OFFICE TEL. (312) 264-1173
’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by gkvB, INC.
Kind of sample Dust Collector Ash Test#8

reported to us Test Site: E

Sample taken at _____
Sample taken by KVB, Inc.
Date sampled 12/15/78
Date received 2/23/79 P/0# 323-15900
Analysis report no. 71~ 28236
Dry Basis
’Ashl..'.....l.......O...O....l....l.... 57'30
’Combustible.'..'.....l'................ u2.70
Respecttully submitted,
COMMERCIALIESTING & ENGINEERING CO.
RAH/ br

Original Copy Watermarked m

For Your Protection R. A. HOUSER, Manager, Midwest Dlvis

SO. HOLLAND, IL + BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON. WV « CLARKSBURG. WV * CLEVELAND. OW * DENVER GOLDEN. CO
HENDERSON, KY « MIDDLESBORO, KY * MOBILE. AL * NEW ORLEANS, LA - NORFOLK VA * PIKEVILLE XYV o VANC;JV’!CIO;.C C;'l '
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

18130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

nange e

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KyB, INC.
ot
Kind of sample Hopper Ash \} Test#8
reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 12/15/78
Date received 2723779 P/0# 323-15900

Analysis report no. 74 _ 28237

Dry Basis
"‘s’h..‘a...-.o.o.oon.ooo..oot.otccco.o.-o 52.0“

’combuetible............O.'....‘...l.... u7.96

Respectiully submitted, .
COMMERCIALIESTING & ENGINEERING CO.

RAH/ br 200

Onqinal Copy Watermarked
For Yo Protection

R. A" HOUSER, Manager, Midwest Division :
Charter Membar
- ; e ] V « CLARKSRURG, WV * CLEVELAND, OH » DENVER, CO * GOLDEN, CO

SO HOLLAND, 1L « BIL | INGS. M1 + BERMINGHAM, AL * CHARLESTON, W
HENDERSON, KY » MDDI ESIOIRQ, KY « MOHIL L AL » NEW ORLEANS, LA * NORFOLK. VA « PIKEVILLE, KY « VANCOUVER, 8.C. CAN.



-@ W

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

EERVE SR T

' KvB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sampie identification
Attn: J. Burlingame by  KVB, INC.
Kind of sample Bottom Ash Test#9

reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 12/16/78
Date received 2/23/79 P/0# 323-15900

Analysis report no.

71- 28239

Dry Basis
%Ash...............................'..'. 83.07

’Combustible...oo.O'...Doiol.coco.....oo 16093

Respectiully submitted,
COMMERCIALLTESTING & ENGINEERING CO.

RAH/ br 1
Original Copy Watermarked 2‘ '

For Your Protection R.

. HOUSER, Manager, Midwest Division

Charter Member
SQ. HOLLAND, IL « BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV » CLEVELAND_ OH * OENVER, CO « GOLOEN, CO

HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60601 . AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, iL 60473
OFFICE TEL. (312) 264-1173
’ KVB, INC. March 2, 1979

A Research-Cottrell Company _
6176 Olson Memorial Highway _ o
Minneapolis, Minnesota 55422 Sample identification

Attn: J. Burlingame by KvB, INC.
Kind of sample Dust Collector Ash Test#9
reported to us Test Site: E
Sample taken at ——ne-
Sample taken by KVB, Inc.
Dato sampled 12/16/78
Date received  2/23/79 | P/O# 323-15900

Analysis report no. 71— 28240

Dry Basis
"sh....“.....0...0..I..'.'..ll.'.'.... 51..1

’Conbu’tible...lo.l.lo...l.........oo.'l “8.59

Respectiully submitted,
OQMMERCI STING & ENGINEERING CO.

RAH/ br 202

Onginal Copy Watermarked R. A. HOUSER, Manager, Midwest Division
For Your Protection

. GHAM, AL * CHARLESTON WV » CLARKSBURG. WV * CLEVELAND, OH « DENVER, CO * GOLDEN, CO
SO b:)el;‘t:ibt‘o, 1% -xu:llg;:" .lgﬂ'l(':  MOBILE. AL * NEW ORLEANS, LA * NORFOLK_ VA * PIKEVILLE. KY * VANCOUVER, B.C.CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-3434

PLEASE ADDRESS ALL. CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND. IL 60473
OFFICE TEL. (312) 264-1173

S NCE 1e0R

" KVB, INC. March 2, 1979
A Research=-Cottrell Company

6176 Olson Memorial Highway o
Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame bY  KVB, INC.

Kind of sample

Economizer Hopper Ash Test#9
reported to us

Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 12/16/78
Date received 2/23/79 P/0O# 323-15900

Analysis report no. 77 _ 5goyy

Dry Basis
’Ash...........‘.I..II............Q‘.... 69.05

’combustible‘..Oiloooooco.ooo..ool.o.... 30.95

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING Cony

RAH/ br

Original Copy Watermarked
For Your Protection

§O. HOLLAND. IL * BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON WV + CLARKSBURG . WV « CLEVELAND. OH + DENVER. CO * GOLDEN CO
HENDERSON, KXY « MIDDLESBORO, KY * MOBILE, AL - NEW ORLEANS, LA * NORFOLK, VA * FIKEVILLE, KY » VANCOUVER, BC CAN
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 © AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDEN :
16130 VAN DRUNEN RD., SOUTH HOLLAND., ILC 501%
OFFICE TEL. (312) 264-1173

SINCE 1908

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
- 6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by  KVB, INC.
Kind of sample Bottom Ash Test#ll
reported to us Test Site: E
Sample taken at —mmo—
Sampie taken by KVB, Inc.

Date sampled 12/18/78
Dats recsived 2/23/79 P/0O# 323-15900

Analysis report no. 7. 28243

Dry Basis
"sh.'.ot....‘...l..............l...'... 8!‘.16

’Conbu’tibleo..-0.....00.0......0.00.... 1508u

-~ Respectfully submitted,
COMMERCIALZESTING & ENGINEERING CORY

RAH/ br

Original Copy Watermarked 204

For Your Protection R. A. HOUSER, Manager, Midwest Division

WV + CLEVELAND, OH « DENVER, CO * GOLDEN, CO
SO. HOLLAND, I » BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON, WV *+ CLARKSBURG, . R
HENDERSON, KY * MIDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KXY « VANCOUVER, 8.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601

AREA CODE 312 726-8434

P ks, 1Inc.

LIk

SINCE 40R

A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota

55422

Attn: J. Burlingame

Kind of sample
reported to us

Sample taken at

Dust Collector Ash

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

March 2, 1979

Sample identification
by  kvB, INC.

Test#11
Test Site: E

Sample taken by KVB, Inc.
Date sampled 12/18/178
Date received 2/23/79 P/0# 323-15900

Analysis report no.

T1l- 28244

Dry Basis
’Ashooo-oooo.folonouocooooo.o..-o'l.t.oo 65079
’Combustibleoo.l‘..........O..oo..to..!.o 31‘.21

Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.

RAH/ br

iginal Copy Watermavked
Ong;m Your Protection

205 R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND, iL * BILLINGS. MT + BIRMINGHAM, AL *» CHARLESTON, WV * CLARKSBURG, WV + CLEVELAND, OH « DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY » VANCOUVER, B.C. CAN.

Charter Member



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRES! :
16130 VAN DRUNEN RD., SOUTH HOE&%%F?E%OI%
OFFICE TEL. (312) 264-1173
’ KVB, INC. March 2, 1979

A Research-Cottrell Company
6176 Olson Memorial Highway :
Minneapolis, Minnesota 55422 Sample identification

Attn: J. Burlingame by  KVB, INC.
Kind of sample Economizer Ash Test#ll
reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 12/18/78
Date received 2/23/19 - P/O# 323-15
-15900

Analysis report no. ‘71. 28245

Dry Basis

’Ash.........'........'..'.....'...'.... u8.23

fCombuStible..eeceeescsccosocscsscnsonsnas 51.77

Respectiully submitted,

cotaysrme & ENGINEERING CO.
RAH/ br : '

Original Copy Watermarked
For Your Protection

SO. HOLLAND, IL * BILLINGS, MT « BIRMINGHAM, AL ¢+ CHARLESTON, WV « CLARKSBURG, WV + CLEVELAND, OH » DENVER, CO » GOLDEN, CO
HENDERSON, KY * MIODLESBORO, KY * MOBILE, AL » NEW ORLEANS, LA » NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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;
COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 806801 AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLANC, IL 60473
‘: h OFFICE TEL. (312) 264-1173
’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sampile identitication
Attn: J. Burlingame by  KVB, INC.
Kind of sample Bottom Ash Test#12
reported to us Test Site: E
Sample taken at e e
Sample taken by KVB, Inc.
Date sampled 12/20/78
Date received 2/23/79 P/0# 323-15900

Analysis report no.  71. 28247

Dry Basis
%Ash...'.t........l......'...‘...'...... 88.“7

’Combustible..----o.-.-.-...-........o.. 11-53

Respectfully submitted, vy
COMMERCIA STING & FNGINEERING CO.

RAH/ br
Original Copy Watermarked
gFor Your Protection 207

SO. HOLLAND, IL * BILLINGS. MT « BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH » OENVER, CO » GOLDEN, CO
HENDERSON, KY < MIDDLESHORO, KY + MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.

R. A. HOUSER, Manager, Midwest Divislon

Charter Member
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F-464
COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
E OFFICE TEL. (312) 264-1173
’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway o
Minneapolis, Minnesota 55422 ﬁamp'e identification
Y KVB, Inc.
Kind of sample Dust Collector Ash Test #12, 13 & 14
reported 1o us Test Site: E
Sample taken at -
8ample taken by KVB, Inc.
Dato sampled  12/20/78
Date raceived 2/23/79 P/O# 323-15900
Analysis reportno. -4 _ 5gong
Dry Basis
’Ash‘...l...’...'.....".....I.‘I.l........... u6.1u
’co‘bustible.....'.............l.............. 53.86
- » Respectfully submitted,
COMMERCIALIESTING & ENGINEERING CO.
RAH/ br
Original Copy Watermarked R. A. HOUSER, Manager, Midwest

For Your Protection

AL ¢« CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO « GOLDEN, CO

. + BIRMINGHAM,
SO. HOLLAND, IL * BILLINGS, MT * B ILE, AL » NEW ORLEANS, LA < NORFOLK, VA » PIKEVILLE, XY * VANCOUVER, B.C. CAN.

HENDERSON, KY * MIDDLESBORO, KY + MOB

e
Charter Member
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 19308

’ KVB, INC. _ March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identification

by  KvB, Inc.

Kind of sample

Economizer Hopper Ash Test #12, 13 & 14
reported to us

Test Site: E
Sample taken at

Sample taken by KVB, Inc.
Date sampled 12/20/78
Date received 2/23/79 P/0# 323-15900

Analysis report no. 71_ 28249

Dry Basis

’Ash.'....l...."......l..;'............'..... u6002

’Combustible.oyoo.-.00.-.o.oo'.oo.ooo..o.o..ooo 53098

Respectfully submitted, ,‘c;\-ETT}.‘:\;;\\;
COMMERCIAL TESTING & ENGINEERING CO. U e

RAH/ br

iginal Copy Watermarked
Or Your Protection R. A. HOUSER, Manager, Midwest Divislon

SO. HOLLAND, iL * BILLINGS, MT * BIRMINGHAM, AL + CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY » MIDDOLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA ¢ PIKEVILLE, KY * VANCOUVER, B.C. CAN.

Charter Member



COMMERCIAL TESTING & ENGINEERING CO. f&l/

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPON 2
18130 VAN DRUNEN RD., SOUTH HOLLAN%F'I‘LCSOISI)S.
c E OFFICE TEL. (312) 264-1173

SINCE 1908

P «vs, 1nc. March 2, 1979
A Research-Cottrell Company
6176 O0lson Memorial Highway

Minneapolis, Minnesota 55422 Sampta identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Bottom Ash Test#13
reported to us Test Site: E
Sample taken 8t = swwe-
Sample taken by KVB, Inc.
Date sampled 12/720/78
Date receivad 2/23/79 P/0# 323-15900

Analysis report no. 71~ 28251

Dry Basia

’Ashio......'.......Q.........'......... 92'30

’combustible....Oo...o...c..tocl..".." 7070

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked o o %.
'g;;m Your Protection R. A. HOUSER, Manager, MT(ﬁest isl

ND. L + BILLINGS, MT + BIRMINGHAM, AL + CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND. OH « DENVER. CO * GOLDEN, CO
so. D:‘OEI'-J-DAE“D L .xv  MIDDLESBORO, KY * MOBILE, AL » NEW ORLEANS. LA + NORFOLK, VA « PIKEVILLE, KY « VANCOUVER, G.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 7268-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1908

' KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification

Attn: J. Burlingame by KVB, INC.
Kind of sample Bottom Ash Test#15
reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 1/5/79
Date received 2/23/79 P/0# 323-15900

Analysis reportno. 71. 28254

Dry Basis

’Ash.o't.l.IQ..Ol..loo.c..o.l...l....... 87.37

%Combustiblelool.o....ol.l‘o....lctooobco 12.63

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked

For Your Protection R. A. HOUSER, Manager, Midwest Division L
Charter Momber

SO. HOLLAND, IL « BILLINGS, MT « BIRMINGHAM, AL + CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH « DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY « MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY + VANCOUVER, 8.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60801 - AREA CODE 312 728-8434

PLEASE ADDRESS ALL CORRESPQND :
16130 VAN DRUNEN RD., SOUTH HOLLAND.E'I‘IPEOI?é
OFFICE TEL. (312) 284-1173

SiNCE 1908

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame y KVB, INC.

Kind of sample Dust Collector Ash Test#15

reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inec
. ’ *
Date sampled 1/5/79
Date received 2/23/19 P/0# 323-15900

Analysis report no. T1- 28255

Dry Basis

’Ash........O...ll.‘.‘...l'......."l... u2.85

’conbustible.............I........l..... 57.15

-~ Respectfully submitted,
COMMERCIA| STING & ENGINEERING CO.

RAH/ br
Original Copy Watermarked 212

For Your Protection R. A. HOUSER, Manager, Midwest

. RG, WV * CLEVELAND, OH * DENVER, CO » GOLDEN, CO
SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL »* CHARLESTON, WV ¢ CLARKSBU s s
HENDERSON. KY » MIDDLESBORO. KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY « VANCOUVER, B8.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434
- PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c k OFFICE TEL. (312) 264-1173
P «xvs, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample Identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Economizer Hopper Ash Test#15
reported to us Test Site: E
Sample taken at ——————
Sample taken by KVB, Inc.
Date sampled 1/5/79
Date received 2/723/179 P/0# 323-15900
Analysis report no. T1- 28256
Dry Basis
’Ash..C..........C..l...ll.............. 28.80
‘Combustible......I.......'.l.l'.I.Il.‘. 71.20
Respecttully submitted, e TS
COMMERCIAL TESTING & ENGINEERING CO. 4\
RAH/ br ALY
Orgal oy e eaton <13 R. A. HOUSER, Manager, Midwest Division aEEe

SO. HOLLAND, IL  BILLINGS, MT * BIRMINGHAM, AL « CHARLESTON, WV « CLARKSBURG, WV » CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDOLESBORO. KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE,KY * VANCOUVER, 8.C. CAN.

Charter Member



COMMERCIAL TESTING & ENGINEERING CO. 4

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

T 16130 VAN DRUNEN RD., SOUTH HOLLAND. -
c E OFFICE TEL. (312) 264517

SINCE 1SON

P xus, mic. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KvVB, INC.
Kind of sample Bottom Ash Test#16
reported to us Test Site: E
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 1/8/179
Date received 2/23/79 P/0# 323~15900

Analysis report no. 77 _ 28254

Dry Basis

’Ash............'.....'.C........'...... 89.5“
’combustible.........‘...............l.. 10.“6

’sulrur.......................l....-.... 0.08

Respectfully submitted,
COMMERCIALIESTING & ENGINEERING CO.

RAH/ br .
Original Copy Watermarked 214

For Your Protection R. A. HOUSER, Manager, Midwest Divislon
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)
COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, [LLINOIS €0601 +  AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173
’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KvVB, INC.
Kind of sample Dust Collector Ash Test#16
reported to us

Test Site: E
Sample taken at

Sample taken by KVB, Inc.
Date sampled 1/8/779
Date received 2/23/79

P/0# 323-15900

Analysis report no. 71— 28259

Dry Basis
‘Ashl..ll'.....................I........ u3.05

’Combustible.....5.0.....‘...........l.. 56.95

’Sulfur..'l...l....'.............O...... 0039

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked
For Your Protection

SO. HOLLAND, IL « BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-3434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

ance 1908

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Economizer Ash Test#16
reported to us Test Site: E
Sample taken at = _ ____
Sample taken by KVB, Inc.
Date sampled 1/8/79
Date received 2/23/79 P/0# 323-15900

Analysis report no. 71. 28260

Dry Basis

’Ash...ioQ'..0000000...000-’.......0..0. 52.11
’Combustible...I'll.l.l.'.............l. u7.89

’Sulruro.opotuo...o..o.o....lloo.lcno.oo 1.00

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br 216

Original Copy Watermarked

For Your Protection R. A. HOUSER, Manager, Midwest DiVision
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1908

' KvB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Bottom Ash Test#17

reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 1/10/79
Date received 2/23/79 P/0# 323-15900

Analysis report no.  71. 28262

Dry Basis
’Ashno.....'............l.......'....-.. 93.61

%Combustiblen.0.000000.00....0.0...0..00 6.39

%SUlfUY‘........oo-o-.o....--....----.... 0.11

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Original CopY Watermarked 217

For Your Protection

R. A. HOUSER, Manager, Midwest Division RSl
Charter Member
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESP :
16130 VAN DRUNEN RD., SOUTH HOSLS\?I%,E'I‘IFEO.Iga

OFFICE TEL. (312) 264-1173

SINCE 1908

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Dust Collector Ash Test#17
reported to us Test Site: E
Sample taken at = _____
Sample taken by KVB, Inc.

Date sampled 1/10/79
Date received 2/23/79 P/0# 323-15900

Analysis report no. 73 _ og 263

Dry Basis

’Ash......00000nlt'oooooootuooc...o.oulo 66.98
’Combustible....................-..-.... 33.02

’sulfur.......'l..l.....C...l....'....'. 0.25

RAH/ br - 218

Original Copy Watermarked
For Your Protection

R. A. HOUSER, Manager, Midwest Division
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COMMERCIAL TESTING & ENGINEERING CO. '

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RO., SOUTH HOLLAND, IL 60473
‘ E OFFICE TEL. (312) 264-1173

SINCE 1908

' KvB, INC. March 2, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, Minnesota 55U422 Sample identification
Attn: J. Burlingame by KVB, INC.
Kind of sample Economizer Hopper Ash Test#17
reported to us Test Site: E
Sample taken at -—————
Sample taken by KvB, Inc.
Date sampled 1/10/79
Date received 2/23/19 P/0O# 323-15900

Analysis report no.  71. 28264

Dry Basis
’Ash.l...l.‘..vD‘C..l........'..l.I..... u8.32

fCombustibles.cscecsscaceecseneancacsaonca 51.68

%Sulfur.l.......l‘....O.....l........... 0.65

Respectiully submitted.,
COMMERCIL ESTING & ENGINEERING CO.

RAH/ br
Original Copy Watermarked 219
For Your Protection - R. A. HOUSER, Manager, Midwest Divislon =
Charter Member
SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV « CLEVELAND, OH = DENVER, CO * GOLDEN, CO

HENDERSON, KY « MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY » VANCOUVER, 8.C. CAN
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,

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPOND! H
16130 VAN DRUNEN RD., SOUTH HOLLANDF'I‘LCEOIQQ
OFFICE TEL. {312) 264-1173

SHCE 1908

’ KVB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identitication
Attn: J. Burlingame by KvB, INC.
Kind of sample Bottom Ash Test#20
reported to us Test Site: E
Sample taken at = _ _ ___
Sample taken by KVB, Inc.
Date sampled 1/19/79
Date received 2/23/79 P/70# 323-15900

Analysis report no. 7. 28266

Dry Basis

’Ashl.............l.........‘....l...'.. 91.93

’co‘bustible...Q..............‘....'.... 8'07

- Respectfully submitted, .
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked
For Your Pratection
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)
COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD.,, SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173
4 KVB, INC.

A Research-Cottrell Company
6176 Olson Memorial Highway

March 2, 1979

Minneapolis, Minnesota 55422 Sample identification
Attn: J. Burlingame by KvB, INC.
Kind of sample Dust Collector Ash Test#20

reported to us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 1/19/79
Date received 2/23/179 P/O# 323~15900

Analysis report no. 71- 28267

Dry Basis
%Ash....l....'Q..D.....O.Q...'..l....'.. 51.51

%Combustible.oo‘Ool.nooo-.o.oooot.oo.... usol‘g

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked
For Your Protection

Charter Member

SO. HOLLAND, IL * BILLINGS, MT » BIRMINGHAM, AL + CHARLESTON, WV * CLARKSBURG, WV *» CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY » MIDDLESBORO. KY « MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, 8.C. CAN.



F-464 f //
COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 «  AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
k OFFICE TEL. (312) 264-1173
’ KvB, INC. March 2, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway o
Minneapolis, Minnesota 55422 gample identification
Attn: J. Burlingame Y KVB, INC.
Kind of sample Economizer Ash Test#20
reported 1o us Test Site: E

Sample taken at

Sample taken by KVB, Inc.
Date sampled 1/19/79
Date received 2/23/79 P/0# 323-15900

Analysis report no. 77 _ 28268

Dry Basis

xAsh...........l..l.'....‘l..l...’.....' 53.76

’Combustible'oioo..'oltl....oooo-.....c. u6.2u

Respectfully submitted, u
COMMERCIA GINEERING CO'W!

RAH/ br

Original Copy Watermarked ' R. A. HOUSER, Manager, Midwest Division

Charter Member
. . ELAND, OH * DENVER, CO * GOLDEN, CO
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COMBUSTIBLES DATA SHEET

" SITE E
Crucible Crucible & Sample %
Crucible} Sample Weight Sample Weight|Weight Post 750°C Aweignt} Combus-
Number Origin grams Post 110°C gms} grams grams grams tibles
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COMBUSTIBLES DATA SHEET

" SITE ==
. o1 ] . Crucible Crucible & Sample %
rucible ample Weight Sample Weight] Wei os ° i
‘=Number Origin grgms Postp110°C gm; V‘grg:s: ’ 91’:3;20 ° A;reatngsht :cifl]?::-
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KVB

SIEVE ANALYSIS TEST REPORT

TEST NO. - DATE SAMPLE TAKEN e

TEST SITE . ¢ TEST PERFORMED BY el
SAMPLE IDENTIFICATION Kew ¢ Cimt -7y givitocod .

CUMULATIVE PERCENT PASSING
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CUMULATIVE PERCENT PASSING

KvVB

SIEVE ANALYSIS TEST REPORT

TEST NO.___ > DATE SAMPLE TAKEN //-18-7§
TEST SITE € TEST PERFORMED BY P&
SAMPLE IDENTIFICATION {(wmlaj Coud
s $
> » 3 o 3 & b 8
e £ o L T g TR RN Moo o
[ o L m-ﬂ‘- SA 9 ~ ';—g,'v"v‘ N O~ g@u:
28 | 598 | B | s38 | 5% |GgE% | BEic|aisE
aaa A G x> zZE~ 4 O=xa O & o R
36 Lo
op /?57 2134 3721 4,4 %4369 J00. 0 > 3
N /52498 _
)" 1174, 24869 298 oo 4.7 95 ¢ -
/23 6
4" [0 1 240603 79t 55718 6.1 2
1Z738 :
» Jos0) 14491 18 3u78 309 =
g \ 141 % V351 76 1608 f 121 2
W ) /o940 1853 /17 4155 114 2
' No. No. No. No. No. No. No. No. No. No. Na. No.
100 4° 3I°/72" % Vv ¥° %y W 4 8 10 16 20 30 40 50 80 100 200 328 °
\
. \ .
\ \\\ =
7 c
0
0 N 3 w 5
\ \ a
m
«© \ B\ -
. »
» N \ \ » E
» N =
0 O
N
1 ~. S
\ N-\\ ]
47 3°25°2° W 1° X° KT % W N No.No. No. No. No. No. No.  No. No. No.  No. 100
4 8 10 16 20 30 40 50 80 100 200 328
' SIEVE OPENING
226 15900



KvVB

SIEVE ANALYSIS TEST REPORT

TEST NO. 4
TEST SITE =

DATE SAMPLE TAKEN //~J¢ 7%

TEST PERFORMED BY e s3

SAMPLE IDENTIFICATION oo ool
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CUMULATIVE PERCENT PASSING

KVB

SIEVE ANALYSIS TEST REPORT

TEST NO.___ 5 DATE SAMPLE TAKEN //- 2/-78
TEST SITE _E TEST PERFORMED BY W5
SAMPLE IDENTIFICATION ku‘fu:ﬁ Coed
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CUMULATIVE PERCENT PASSING

KVB

SIEVE ANALYSIS TEST REPORT

TEST NO. & DATE SAMPLE TAKEN  /Z-/2.-78
TEST SITE = TEST PERFORMED BY ~o®
SAMPLE IDENTIFICATION Kkivtecky -~ Lo tfoshriol
[V] [ ]
> -4
-y ot [ =1
o ] FE R ]
A - 0 % : 5. |=z28. | =55. |83z
228 | 892 | 838 | 358 | 5% |E%u8b | Enuc|ssiz
D+ ® [ N O Q0 o [} Q M~ ] ﬁ:gv
wn A BE - O Z oz~ B Oz & O nw
Gr7.4 ¥ 1%
To® 24 5215 4193 13 1[ Joo -© 3
" i2:d T 71458
I \ 593 20540 291 8bo *
p Gt s 381/-<
3 $25< 15714 224 517 3
i e (o114 47 231¢ 378 2
[ 3
| 4 <o 4302 6 150¢ ¥ 19.1 3
" 4 1842
I Go1.q 8714 121 2718 127 3
No. No. No. No. No. No. No. No. No. No. No. No.
00 4 3°2%"2" ™ 1" %" L Ko 8 10 1€ 20 30 40 S50 80 100 200 326 °
9 \
90 ‘\\\\ 10
0 \ N »
N
70 \\ \\\ %
80 \ \\ p 40
50 \\ \\ 50
® \\\ \\ 1)
so NN < ,,
\ N
10 \ \k %0
*\\\- ‘\“-,
\»\,‘,\' L\\
0 4" 3*2%T2" MmT 1T - L R %" No. No. No. No. No. No. No. No. No. No. No. No. 100
4 8 10 % 20 30 40 50 80 100 200 325
SIEVE OPENING

229

15900

Q3NIV1I¥ LINIO¥Id FAILVINAND



CUMULATIVE PERCENT PASSING

KVB

SIEVE ANALYSIS TEST REPORT

TEST No._ [ DATE SAMPLE TAKEN /2-/#-1%
TEST SITE _E TEST PERFORMED BY o3
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