merican 1500 Wilson Boulevard

Ame

Boiler Manufacturers Arlington VA 22209
Association

U S

D

nited States Division of Power Systems
t E

DO E ep:;r en nergy Technology Branch
of Energy Washington DC 20545
E P U.S. Environmental Protection Agency
‘ \ Off

]

ndustrial Environmental Research  gpa_gop 7-80-082b

l;oralor April 1980

|
ice of Research and Development La Y
Research Triangle Park NC 27711

e

ey

Field Tests of Industrial
Stoker Coal-fired Boilers
for Emissions Control and
Efficiency Improvement —
Site G (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 to 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 Technoiogy

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 resuit from the
effort funded under the 17-agency Federal Energy/Environment Research and
Development Program. These studies relate 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 reflect
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 Technica! Informa-
tion Service, Springfieid, Virginia 22161,



EPA-600/7-80-082b
April 1980

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

(Data Supplement)

by

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

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

IAG/ Contract Nos. IAG-D7-E681 (EPA), EF-77-C-01-2609 (DoE)
Program Element No. EHEG24 :

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 OFf 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, Oj, COy, CO, NO, NOp, SO, and SO3 data,
particle size distribution data, chemical analysis of the coal, coal size
consistency data, and combustible analysis and overfire air traverse 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.1 It
is intended to provide the necessary details to other researchers who are
interested in perfofming 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 G; as it is the seventh boiler tested under
the program entitled, "A Testing Program to Update Equipment Specifications

and Design Criteria for Stoker Fired Boilers."

lrangsjoen, P. L., et al., "Field Tests of Industrial Stoker Coal-
Fired Boilers for Emissions Control and Efficiency Improvement - Site G."
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To Convert From

CONVERSION F

ACTORS

ENGLISH AND METRIC UNITS TO SI UNITS

in
in2
ft
ft2
£ft3

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

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

BTU/ft/hr
BTU/ft/hr
BTU/ft2/hr
BTU/£ft2 /hr
BTU/ft3/hr
BTU/ft3/hr

psia

IIH20

Rankine
Fahrenheit
Celsius
Rankine

Kg
Mg/s
ng/J
ng/J

J/kg

W/m
J/hr/m
W/m<
J/hr/m
w/m3
J/hr/m

Pa
Pa

Celsius
Celsius
Kelvin
Kelvin

FOR TYPICAL COAL FUEL

ppm
ppm
ppm
ppm
pPpm
ppm

*Federal
thus NO

(CEONGEGE O]

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

(s03)
(s03)
(NO)*
(NO>)
(Cco)

(CHy)

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

2

3

(1b/10°Btu)
(1b/106Btu)
(1b/10%Btu)
(1b/10@Btu)
(1b/108Btu)
(1b/10°Btu)

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

ARONO
I

0.851
1.063
0.399
0.611
0.372
0.213

R-273
(F-32)
73

R

(1.98x10"3)
(2.47%10~3)
(9.28x1074)
(1.42x1073)
(8.65x10"4)
(4.95x10%)

environmental regulations express NOx in terms of NOj;
units should be converted using the NO, conversion factor.

KVB 15900-540



CONVERSION FACTORS

SI UNITS TO ENGLISH AND METRIC UNITS

To Convert From To Multiply By
cm in 0.3937
cm? in? 0.1550

m ft 3.281
m2 £t2 10.764
m3 ££3 35.315
Kg 1b 2.205
Mg/s 1b/hr 7.937
ng/J 1b/106BTU 0.00233
ng/J g/Mcal 0.00418
J BTU 0.000948
J/kg BTU/1b 0.000430
J/hr/m BTU/ft/hr 0.000289
J/hr/m? BTU/ft2/hr 0.0000881
J/hr/m3 BTU/ft3/hr 0.0000269
w BTU/hr 3.414
W J/hr 0.000278
W/m BTU/ft/hr 1.041
W/m2 BTU/ft2/hr 0.317
W/m3 BTU/ft3/hr 0.0967
Pa psia 0.000145
Pa "H,0 0.004014
Kelvin Fahrenheit F = 1.8K-460
Celsius Fahrenheit F =1.8C+32
Fahrenheit Rankine R = F+460
Kelvin Rankine R=1.8K

FOR TYPICAL COAL FUEL
ng/J ppm @ 3% O, (S03) 1.18
ng/J ppm @ 3% 0, (SO3) 0.941
ng/J ppm @ 3% O, (NO) 2.51
ng/J ppm @ 3% O (NO3) 1.64
ng/J ppm @ 3% 02 (CO) 2.69
ng/J ppm @ 3% Oy (CHy) 4.69

KVB 15900-540
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SI PREFIXES

Multiplication

Factor Prefix SI Symbol
1018 exa E
1015 peta P
1012 tera T
10° giga G
106 mega M
103 kilo k
10 hecto* h
10! 1 deka* da
10~ deci* a
1072 centi* c
10-3 milli m
10-6 micro u
10-9 nano n
10-12 pico o}
10-15 femto £
10718 atto a

*Not recommended but occasionally used

KVB 15900-540
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EMISSION UNITS CONVERSION FACTORS
FOR TYPICAL COAL FUEL (HV =

13,320 BTU/LB)

to | VT, e, |y | SR
NO, ///// ///j (.556) ‘////:4.2)(10‘4///4 (2.23)
NN ENZ e B/ B
(Dry € 30 05) / 7/ / //
W//// 7| | i
et 7 2 A 7 4

NOTE :

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

viii

1. vValues in parenthesis can be used for all flue gas constituents such as oxides of carbon,

KVB 15900-540



SECTION 1.0

PANEL BOARD DATA

1.1  CONTROL ROOM DATA SHEETS Pace 2



Sheet 1 of 3

KVB

PANEL. BOARD DATA
ABMA TEST SITE G

Steam Flow, lb/hr
% Design Capacity

Coal

A

¢9,1§3

912

TEST NUMBER
DATE 70N
DESCRIPTION pay 0FK
INTEGRATOR 34 %57 L ut
STEAM FLOW
_('nms OF READING 131 1£3¢
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr . b3
AIR FLOW, RELATIVE ° i
FLUE GAS TEMP, °F S0
STEAM HEADER PRESSURE, PSIG (3%
OPACITY, % .005
DRAFT GAUGES
WINDBOX PRESSURE, ."H,0 4P B
UNDERGRATE PRESSURE, "H,0 s )0
FURNACE PRESSURE, "H,0 0
{ LER OUTLET PRESSURE, "H,0 -0
PRIMARY COLLECTOR
OUT PRESSURE, "H,0 -§

N




Sheet 2 of 3

KVB

TEST NUMBER ’ : [

PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG 1%
STEAM PRESSURE, PSIG . ,3%
CONTROLS
COAL/AIR RATIO s
BOILER LOAD Jo -
COAL FEEDER BIAS -1 (3.
FD FAN 41
OFA FAN £6
! ID FAN DAMPER 1l
I FEEDWATER ' by

OVERFIRE AIR TAPS

FRONT UPPER OFA nows

FRONT LOWER OFA 227

REAR UPPER OFA 22"

REAR LOWER OFA gy
FURNACE

ASH BED DEPTH, INCHES |4 1"




Sheet 1 of 3 ' KV B‘ Steam Flow, lb/hr 63,150

% Design Capacity |5
PANEL BOARD DATA Coal A
ABMA TEST SITE G

TEST NUMBER A

DATE , 1--%

DESCRIPTION ko oo 1bé

nay oFk
25//
INTEGRATOR
STEAM FLOW 72,21 23 1¢p '}b’%{‘l 27 47
TIME OF READING 4.0% j.°8 .0 47
CHART RECORDINGS

STEAM FLOW x 1000 lb/hr i WY bo

AIR FLOW, RELATIVE LY b

FLUE GAS TEMP, °F 4t fre gev

STEAM HEADER PRESSURE, PSIG 137 134 I

OPACITY, % as el 05

DRAFT GAUGES
WINDBOX PRESSURE, "H,0 ,"7 1 %
UNDERGRATE PRESSURE, "H,0 c‘r i.0 %
FURNACE PRESSURE, "H,0 - ~p.1 -0
LER OUTLET PRESSURE, "H,0 e -7 ~l¢

PRIMARY COLLECTOR s ’<‘( (o
OUT PRESSURE, "H50 v '




Sheet 2 of 3

’
TEST NUMBER o ]

PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG I 142 17+
STEAM PRESSURE, PSIG 13 %9 (7%

CONTROLS -
COAL/AIR RATIO 7 2| 29
BOILER LOAD e - f&g {2-
COAL FEEDER BIAS e Lo (2
FD FAN <2 qeb qa
OFA FAN SZJ 13" 34
ID FAN DAMPER £y 2% 7k
FEEDWATER b <8 1

OVERFIRE AIR TAPS

FRONT UPPER OFA pone o W
FRONT I.DWER OFA 23" 25” 2301
REAR UPPER OFA 22 23" 2
REAR LOWER OFA 23 23 23"

FURNACE

- , L
ASH BED DEPTH, INCHES &) KA [
‘L«wg g""’* U‘:
R 5
—




3 ' ,
Sheet 1 of KVB Steam Flow, lb/hr 59 77
% Design Capacity 79 ¢
PANEL BOARD DATA Coal s
ABMA TEST SITE G
TEST NUMBER <
DATE Z_I’_'F’
DESCRIPTION beexo s
G CFf
INTEGRATOR
STEAM FLOW v dte 417 f2.4
TIME OF READING i 14 I.2% 24 1757
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr . be b2 &
AIR FLOW, RELATIVE ° Lo o Lo
FLUE GAS TEMP, °F g Gt Jsc
.4 P
STEAM HEADER PRESSURE, PSIG 1% (A 134
OPACITY, % vt wS oo
DRAFT GAUGES
WINDBOX PRESSURE, "H,0 4 1 3
UNDERGRATE PRESSURE, "H,0 ¢ q 7
FURNACE PRESSURE, "H,0 ~ 13 - ( -~ Jc
{LER OUTLET PRESSURE, "H20 Lo -0 “ o
PRIMARY COLLECTOR ¢ A4 tf
OUT PRESSURE, "H-»0 4 '




Sheet 2 of 3

KvB -

TEST NUMBER

PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG i1 137 ,g,/
STEAM PRESSURE, PSIG ) 3% (19 134

CONTROLS -
COAL/AIR RATIO 08 Co Bo
BOILER LOAD [y 4 i “7
COAL FEEDER BIAS 1w 5% 22
FD FAN 9e a, Go
OFA FAN 14 i1 2
ID FAN DAMPER 1v e qv
FEEDWATER To 70 e

OVERFIRE AIR TAPS
FRONT UPPER OFA s
FRONT LOWER OFA Ita
REAR UPPER OFA i
REAR LOWER OFA [2
i

FURNACE

ASH BED DEPTH, INCHES (%" P 7




h e s | ‘ $7.557
Sheet 1 o KVB Steam Flow, lb/hr

% Design Capacity 767
Coal A’

PANEL BOARD DATA
ABMA TEST SITE G

TEST NUMBER [
DATE : | 24t
DESCRIPTION Sw'm}
INTEGRATOR
STEAM FLOW | fhot g7 14" Lt
TIME OF READING ;-{w ﬁ,,-,/ (ko] /350

CHART RECORDINGS

STEAM FLOW x 1000 lb/hr . {1 b 70
AIR FLOW, RELATIVE ° o bo L9
FLUE GAS TEMP, °F 4o S 1o
STEAM HEADER PRESSURE, PSIG h W o
—-OPACITY, % ' s ) 7%

DRAFT GAUGES

WINDBOX PRESSURE, "H,0 ot 2l . 22

UNDERGRATE PRESSURE, "H0 b " v

FURNACE PRESSURE, "H,0 L 2| 4l
LER OUTLET PRESSURE, "H,0 09 ‘04 - |a

PRIMARY COLLECTOR ]
OUT PRESSURE, "H-0 44 4 4.)

L




Sheet 2 of 3

KVB

TEST NUMBER : 4 ¢4 Y

PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG J7¢ 1{ iy
STEAM PRESSURE, PSIG » 14 ) j4
CONTROLS -
COAL/AIR RATIO oz 74 2
BOILER LOAD 10 "¢ L)
COAL FEEDER BIAS = BT | b 4
FD FAN &4 95 %
OFA FAN 2 4 73
ID FAN DAMPER 70 11 22z
I FEEDWATER . 6o bl b'-,[

OVERFIRE AIR TAPS

FRONT UPPER OFA

e
FRONT LOWER OFA 22 H
REAR UPPER OFA 370
REAR LOWER OFA 1y
FURNACE
ASH BED DEPTH, INCHES ' 1
Tt {1f
. N e 1
iy 7% Lo 24 of
: \] .-)’ .
< b3y




Sheet 1 of 3 KVB Steam Flow, 1lb/hr b2y
b2’
% Design Capacity Jel 7
PANEL BOARD DATA Coal &
ABMA TEST SITE G
TEST NUMBER h L
DATE 2-11-7%
DESCRIPTION 74 por \bs
w"i,« V&w)‘«*
INTEGRATOR
STEAM FLOW bhsil Al 9t
TIME OF READING 440 ZA AD
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr 77 1%
AIR FLOW, RELATIVE ° b7 L1
FLUE GAS TEMP, °F Rle §(o
STEAM HEADER PRESSURE, PSIG %4 (7%
OPACITY, % ibt o5
DRAFT GAUGES
WINDBOX PRESSURE, "H0 Y 47
UNDERGRATE PRESSURE, "H,0 +1.0 toY
1 —
FURNACE PRESSURE, "H,0 -ole ~b-le N ]
‘LER OUTLET PRESSURE, "H,0 - v 6V
PRIMARY COLLECTOR 44
OUT PRESSURE, _"H,0 <1 ]

10




Sheet 2 of 3

KVB
TEST NUMBER ‘ : b
PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG 1y 119
STEAM PRESSURE, PSIG : (%0 134
CONTROLS -
COAL/AIR RATIO 32 44
BOILER LOAD Joo - 3¢
COAL FEEDER BIAS - 34 . 16
FD FAN 7% g%
OFA FAN 9 g4
ID FAN DAMPER x 29
FEEDWATER ' %32 4v
OVERFIRE AIR TAPS
FRONT UPPER OFA M
FRONT LOWER OFA 23"
REAR UPPER OFA 72!
REAR LOWER OFA 22"
FURNACE
ASH BED DEPTH, INCHES 24 L
thv ki 1D
O Toup | b
o 327




Sheet 1 of 3 ) KVB Steam Flow, lb/hr fés Ot

% Design Capacity S$7 5‘

PANEL BOARD DATA Coal &

ABMA TEST SITE G

TEST NUMBER b
DATE 1111
DESCRIPTION o4 o0
INTEGRATOR
STEAM FLOW el ‘]nL Tub 747
TIME OF READING i-{o 17:12 {80! 18- 57
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr . LH, ‘k, Ut
AIR FLOW, RELATIVE ° W T4 L
FLUE GAS TEMP, °F o 43c 43
STEAM HEADER ’RESSURE, PSIG T Bl [uz
OPACITY, % . g0 i
DRAFT GAUGES
WINDBOX PRESSURE, "H,0 + s *17
UNDERGRATE PRESSURE, "H,0 1t 1% +d
FURNACE PRESSURE, "H,0 ~ 1 ST T
LER OUTLET PRESSURE, "H50 -4 b Y
PRIMARY COLLECTOR 4
OUT PRESSURE, "H,0 e . ‘3. i

12




Sheet 2 of 3

KvB

TEST NUMBER : : L

PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG F Y% 14) i9)
STEAM PRESSURE, PSIG : ne g 14!
CONTROLS
COAL/ATR RATIO < 7 {}
BOILER LOAD e - §2 o i
COAL FEEDER BIAS ' S L »\ﬁ}
FD FAN e | e b
OFA FAN 5l §3 f(
| 1D FAN DAMPER 14 ﬁ[ N
FEEDWATER ’ 51 4, <Y

OVERFIRE AIR TAPS

FRONT UPPER OFA v
FRONT LOWER OFA 1%
REAR UPPER OFA 76"
REAR LOWER OFA 18

FURNACE

ASH BED DEPTH, INCHES 111 s

Tonp £ - Ty KF

To-t” 1 ¢




Sheet 1 of 3 KVB Steam Flow, lb/hr /3 a5~

% Design Capacity /2.3

PANEL BOARD DATA Coal E
ABMA TEST SITE G
TEST NUMBER 7
DATE 22574
DESCRIPTION [(ooo b
conl 5 4

INTEGRATOR
STEAM FLOW 31100 3zl }‘]M( 57'\('
TIME OF READING 4%7% )0 43 Vit Ak 1253

CHART RECORDINGS

{ {

STEAM FLOW x 1000 lb/hr . ) 1% ]
AIR FLOW, RELATIVE ° {4 11 1%
FLUE GAS TEMP, °F ' ';us/ o w{
STEAM HEADER PRESSURE, PSIG nfo e M
OPACITY, %

DRAPT GAUGES
WINDBOX PRESSURE, "H,0 : 0l 01 _ 0
UNDERGRATE PRESSURE, "H,0 A Av "
FURNACE PRESSURE, "H,0 o 17 AT

LER OUTLET PRESSURE, "H,0 ' Y -ty -0.3

PRIMARY COLLECTOR
OUT PRESSURE, "H,0 -4 ans 'l?

14



Sheet 2 of 3

TEST NUMBER ' ’ gl ]
f

PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG 1 174 ik
STEAM PRESSURE, PSIG : pho Iy 1

CONTROLS
COAL/AIR RATIO 20 b Y
BOILER LOAD 70 -5 T boe
COAL FEEDER BIAS - 7o s bo
FD FAN 77 77 3¢
OFA FAN Zo I8 10
ID FAN DAMPER 7 1 3

r.—
FEEDWATER Ys 1) o
OVERFIRE AIR TAPS

FRONT UPPER OFA e
FRONT LOWER OFA (" §"
REAR UPPER OFA { i
REAR LOWER OFA (v i’

FURNACE
ASH BED DEPTH, INCHES " A

,Iﬂé% c(ﬁ‘/—“j UfhK"‘
/ L
hwp FP ﬁ‘ Ty = 256
{ 7
Tud = 587

iz Yi% 15



Sheet 3 _of 3

KVB

NOTES

TEST ryo: 2 S0k pous J;ﬁ 4o bFK Was \'a"cu’- ¥ \n xt‘ %4
bt sk At 4T owy v
‘bw(k ' . » j
TEST NO:
TEST NO:
TEST NO:
'1.‘£s'r.no:
|

16 -




Sheet 1 of 3 KV B Steam Flow, 1lb/hr 724 (490
% Design Capacity 79 &
PANEL BOARD DATA Coal B
ABMA TEST SITE G
TEST NUMBER <
DATE z2-2¢M
DESCRIPTION 71 c0es
et B
INTEGRATOR
STEAM FLOW 37, 14 21194 72141
TIME OF READING (-7 1107 %1V
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr L 1%
AIR FLOW, RELATIVE X4 L3
FLUE GAS TEMP, °F fiv 4o
STEAM HEADER PRESSURE, PSIG 14 o
OPACITY, % bos 005
DRAFT GAUGES
WINDBOX PRESSURE, "H,0 Dl ol
UNDERGRATE PRESSURE, "H,0 10 74
FURNACE PRESSURE, "H,0 ~oe coil
'LER OUTLET PRESSURE, "H0 o oy
PRIMARY COLLECTOR [
OUT PRESSURE, "H,O ¢ -4

17




Sheet 2 of 3

_
TEST NUMBER g
PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG (19 197
STEAM PRESSURE, PSIG 4o Pl“

CONTROLS .
COAL/AIR RATIO 40 )
BOILER LOAD 1% ~
COAL FEEDER BIAS y (1
FD FAN jov Ag
OFA FAN 99 1
ID FAN DAMPER 20 1%
FEEDWATER % "4

OVERFIRE AIR TAPS

FRONT UPPER OFA o
FRONT LOWER OFA 2"
REAR UFPER OFA 22
REAR LOWER OFA e

FURNACE -
ASH BED DEPTH, INCHES 7 ; '

! /‘ Aan ;/J ’ Iy 7LZ1

18




Sheet 1 of 3 KVB Steam Flow, 1lb/hr ‘;L{;lz‘-’
% Design Capacity 723
PANEL BOARD DATA Coal i
ABMA TEST SITE G
TEST NUMBER 7
DATE 2-1¢-1
DESCRIPTION 5}\55
ceal  fr
INTEGRATOR
STEAM FLOW 2,70('45( 774 71.{ g 374‘749
TIME OF READING [j.ov 1410 Gl 12, v
CHART RECORDINGS
STEAM FLOW x 1000 1lb/hrx % () Lh, T2
AIR FLOW, RELATIVE Lo ¢s fo ]
FLUE GAS TEMP, °F Sy 4‘6“ d(e Y,
STEAM HEADER PRESSURE, PSIG 4 134 179 [3<
OPACITY, % 605 S o 7S
DRAFT GAUGES

WINDBOX PRESSURE, "Ho0 2 o) v
UNDERGRATE PRESSURE, "H,0 o 0o v o
FURNACE PRESSURE, "H,0 - 508 0 0% ~ 00

LER OUTLET PRESSURE, "H,0 r Ao v
PRIMARY COLLECTOR , /
OUT PRESSURE, "H-0 5% '%( -39

19




heet 2 of 3

KVB
TEST NUMBER 9 q
PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG 174 11% he
STEAM PRESSURE, PSIG 134 o 1%¢

CONTROLS -
COAL/AIR RATIO 9y N Lo
BOILER LOAD 2% ¢4 - N
COAL FEEDER BIAS ; 8 | o4 Yo
PD FAN [0 9 T
OFA FAN 1‘, 19 Al
ID FAN DAMPER b 1s (4
FEEDWATER % w 57

OVERFIRE AIR TAPS

FRONT UPPER OFA NV W
FRONT LOWER OFA 227 22"
REAR UPPER OFA 7" 33"
REAR LOWER OFA Y 120

FURNACE
ASH BED DEPTH, INCHES z -3 134" »

Tm',, 2 irh. 7%F

) 3o




Sheet 3 _of 3

KVB

NOTES
esT 8o: & fud iy Al e
4 1
-3 - I ope
T
238 - 0{\/ ooy ‘/.MM(L
T
B-1d b LCoe.
H-', 17 g/b;';oa, v
TEST NO:
TEST NO:
TEST NO:
TEST NO:

21




OUT PRESSURE, "H»O

Sheet 1 of 3 KVB Steam Flow, 1b/hr 4'{“%3{
% Design Capacity {7
PANEL BOARD DATA Coal Kk
ABMA TEST SITE G
TEST NUMBER o
DATE 3-2-719
DESCRIPTION i s load
po vl
INTEGRATOR
STEAM FLOW 2615 | 13 Y7 314 &
TTME OF READING 10:3% n‘-»b/ 1901~ 13°3¢
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr 7o o Lo
AIR FLOW, RELATIVE ° 1§ 4 9%
FLUE GAS TEMP, °F 530 9p7 gr
STEAM HEADER PRESSURE, PSIG 13b 3¢ (}"r
OPACITY, % 005 9o 00
DRAFT GAUGES
WINDBOX PRESSURE, "H0 0./ 2.0 01
UNDERGRATE PRESSURE, "H,0 0 o 10
FURNACE PRESSURE, "H,0 - odl -0 -0l
LER OUTLET PRESSURE, "H,0 -M -l.0 =1
PRIMARY COLLECTOR 4
e -39

2




Sheet 2 of 3

KVB
TEST NUMBER 10
PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG j70 114 119
STEAM PRESSURE, PSIG /38 1% 54
CONTROLS ]

COAL/AIR RATIO 9o S 90
BOILER LOAD 34 - g4 gy
COAL FEEDER BIAS 34 4 93
FD FAN J60 /60 q¢
OFA FAN /oo % qe
ID FAN DAMPER 24 2 7,4/
FEEDWATER 1% ol 14

OVERFIRE AIR TAPS

FRONT UPPER OFA

Pone
FRONT LOWER OFA "
REAR UPPER OFA Ta
REAR LOWER OFA X
FURNACE
ASH BED DEPTH, INCHES 3y W
f.0 1, .
j;m lt@g\L ’ﬂm_r $°fF
fodt LLF
2y 314

23




Sheet 1 of 3 )
e KVB Steam Flow, lb/hr _ @ 18
% Design Capacity 1.9

PANEL BOARD DATA Coal 4
ABMA TEST SITE G

TEST NUMBER i
DATE | : 3-3-19
DESCRIPTION 32.2::5
INTEGRATOR
STEAM FLOW Jrxal 3770 31771L 3217¢5 3777 i’g
TIME OF READING 3<4 4, rv g, 34 lo. 24 )ox ‘/a

CHART RECORDINGS

STEAM FLOW x 1000 lb/hr (A ! 6o lbb

AIR FLOW, RELATIVE ° 9] 44 L Yo

FLUE GAS TEMP, °F M U Ypo d{o

STEAM HEADER °RESSURE, PSIG )36 s 117 3¢

OPACITY, % oo ot b rs N

DRAFT GAUGES

WINDBOX PRESSURE, "H20 . 01 ) ' o L )2
UNDERGRATE PRESSURE, "Ho0 ,,.Z 0] o'{ -,,{
FURNACE PRESSURE, "H,0 -3 - S -t
4
‘LER OUTLET PRESSURE, "H,0 MR -04 - o1 b

PRIMARY COLLECTOR N ]
OUT PRESSURE, "H,0 | Mo =3¢ -1-9

T ——

<4




Sheet 2 of 3

KvB

TEST NUMBER ' 1

PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG I7e ) 1B 112
STEAM PRESSURE, PSIG 134 % fo e
CONTROLS :

COAL/AIR RATIO 72 2 A( 71/(; [ o

BOILER LOAD 7 A A

COAL FEEDER BIAS -1 72 R / (& Lo

FD FAN €2 | 20 (A 10

OFA FAN 1€ b3 5( 2%
}‘ ID FAN DAMPER 21 14 1{ )*

FEEDWATER L4 W At v

OVERFIRE AIR TAPS

FRONT UPPER OFA ‘ hone
FRONT LOWER OFA v
REAR UPPER OFA ow
REAR LOWER OFA oo
FURNACE
ASH BED DEPTH, INCHES 3" 3" '5" 3:{

¥7 C(q&f&

Sde i ,lj;fggr“hrn.

25



Sheet 1 of 3 KV B Steam Flow, lb/hr 7% 7073

% Design Capacity 9%.3%
PANEL BOARD DATA Coal A
ABMA TEST SITE G
o
TEST NUMBER | iz
DAt >3
9Spor
DESCRIPTION jdspons
INTEGRATOR
STEAM FLOW 377 3% y7Me7 171176 379043 1405 5L
TIME OF READING 12 Mot ly: 13.27 | 57
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr . " 1 194 4
) ) - .
AIR FLOW, RELATIVE ° bl L3 g SS So
FLUE GAS TEMP, °F 4§30 qio 410 0
STEAM HEADER PRESSURE, PSIG 3% v 1 I+
OPACITY, % ub ovy w® prys
DRAFT GAUGES
WINDBOX PRESSURE, "H20 o1 o1 " b2
UNDERGRATE PRESSURE, "Hz0 b b b 4 kg
FURNACE PRESSURE, "H20 . 0as -0 .o p-09
LER OUTLET PRESSURE, "H30 -1 Y -0 X
PRIMARY COLLECTOR i T
OUT PRESSURE, _"H20 ,4,3 -§.0 44 - “['“ ]
IRE——




Sheet 2 of 3

KVB
TEST NUMBER %
_PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG 16 1 " e .
STEAM PRESSURE, PSIG 1% 134 (34 %9
CONTROLS .
CORL/AIR RATIO 97 s '/SL 40/ o Qe A' 3
7
' BOILER LOAD (e 7 T ”(
COAL FEEDER BIAS L™ 7.f .,* 74
FD FAN g4d qd (% %P
ID FAN DAMPER 2t 15 ot 20
FEEDWATER 74 17 2 1
OVERFIRE AIR TAPS
FRONT UPPER OFA ot
FRONT LOWER OFA 2
REAR UPPER OFA 17"
REAR LOWER OFA 9
FURNACE
ASH BED DEPTH, INCHES ¥ 3" 3 37




Sheet 1 of 3 KVB Steam Flow, lb/hr 5{57[
% Design Capacity ,87*
PANEL BORRD pATA 4l A
ABMA TEST SITE G
TEST NUMBER l{
DATE 21k
DESCRIPTION skoS
lef':n] (okd
INTEGRATOR
STEAM FLOW |00 n, % [4:2° his>
TIME OF READING %0447 w1054 B4l 74k 3414v°

CHART RECORDINGS
STEAM FLOW x 1000 1lb/hr | bo § 15
AIR FLOW, RELATIVE ° 5% 'Y 4
FLUE GAS TEMP, °F % i 10 4950
STEAM HEADER PRESSURE, PSIG 1% \% 1%
OPACITY, % | ) N 4 [
shektry brose ks G4y bunr
DRAFT GAUGES
WINDBOX PRESSURE, "H20 b3 ,.1/.' 073
UNDERGRATE PRESSURE, "H50 b 0b o
FURNACE PRESSURE, "H,0 e .08 “olr
LER OUTLET PRESSURE, "H50 | ~).0 I
OUT DRESSURE, . “Hg0 4] 4 5
R S




Sheet 2 of 3

KvB

TEST NUMBER : : ¥ ( ‘ |

PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG 174 179 7€
STEAM PRESSURE, PSIG : 140 3% 137
CONTROLS -
COAL/AIR RATIO 74 1 4
BOILER LOAD v T W - ¢
COAL FEEDER BIAS 9o 7> 2%
FD FAN 44 94 lee
OFA FAN ‘P 92 94
ID FAN DAMPER o 2l 2k
FEEDWATER Ly 73 5

OVERFIRE AIR TAPS

FRONT UPPER OF
NT UP A \
FRONT LOWER OFA 2
REAR UPPER OFA 2¢
REAR LOWER OFA . 1;'1
FURNACE

"

ASH BED DEPTH, INCHES Hx s 4

<9



Sheet 3_of 3

KVB

NOTES

TEST NO:

,w«}- -1z Joﬂ(.ov"

11~ \% w)ﬂ’b
13- 1§ by oo
,1{,'.( L{,W’

TEST NO:

TEST NO:

TEST NO:

TEST NO:




Sheet 1 of 3

KVB

PANEL BOARD DATA
ABMA TEST SITE G

Steam Flow,

lb/hr (Z jfj

% Design Capacity _[fg

Coal

/i

TEST NUMBER b .
DATE 3-i1-79
DESCRIPTION 15
INTEGRATOR
STEAM FLOW 24194 39141L 39419 91593
TIME OF READING 3:50 1o3e (izzz‘ I 5/*/
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr {(} |( 1'%
AIR FLOW, RELATIVE 1% 1 1
FLUE GAS TEMP, °F 320 Z,z[ g
STEAM HEADER PRESSURE, PSIG Il 13% Y
OPACITY, % oo % 85
Deswe v frew
DRAFT GAUGES

WINDBOX PRESSURE, "H0 N o | 0.1
UNDERGRATE PRESSURE, "Hy0 np Av AT
FURNACE PRESSURE, "H,0 -1 ~at -1

‘LER OUTLET PRESSURE, "Hp0 "4 -1 -5
PRIMARY COLLECTOR %
OUT PRESSURE, "H,0 ’/'}_ . A

31




Sheet 2 of 3

KvB
-
TEST NUMBER | b
PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG 177 1% l12
STEAM PRESSURE, PSIG 148 174 124
CONTROLS -
COAL/AIR RATIO 17 19 : /6
' BOILER LOAD To - 1% T 43
COAL FEEDER BIAS 10 w |
FD FAN %% 24 z4
OFA FAN 1% Lo |
ID PAN DAMPER 74 |7 L
FEEDWATER o o 1
OVERFIRE AIR TAPS

FRONT UPPER OFA e

FRONT LOWER OFA &

REAR UPPER OFA I

REAR LOWER OFA M '

FURNACE
ASH BED DEPTH, INCHES 2" 1 1"
dJukng




Sheet 1 of 3 : ’
ee © KVB Steam Flow; lb/hr 973 26%

% Design Capacity 917
PANEL BOARD DATA Coal A
ABMA TEST SITE G
TEST NUMBER 17
DATE 3114
DESCRIPTION K‘”
WI(P"'(
%‘@
INTEGRATOR
STEAM FLOW #1577 | 3quel ze]L
_THME OF READING (ds S I ¢ g 02
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr 77 .‘.7/ %
- ;
AIR FLOW, RELATIVE L7 b( m
FLUE GAS TEMP, °F e %2 5
STEAM HEADER PRESSURE, PSIG ,}( ,7\/ : ,-53/
OPACITY, % Y b9 po3
(shglh)
DRAFT GAUGES
WINDBOX PRESSURE, "H,0 Y 61 o
UNDERGRATE PRESSURE, "H,0 il ho 4
[
FURNACE PRESSURE, "H,0 o 04 Y
LER OUTLET PRESSURE, "Hp0 - ¥ A
PRIMARY COLLECTOR _ ] ‘
OUT PRESSURE, "H-0 ~5k §.u J{




Sheet 2 of 3

TEST NUMBER

I

PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG Y 176 (19
STEAM PRESSURE, PSIG M 130 137
CONTROLS -
COAL/AIR RATIO Gz 92 - 4p
" BOILER LOAD by Y ¥
COAL FEEDER BIAS 4% Y | Y1
. —
FD FAN [et le0 Joo L
OFA FAN 44 qu 92 5
ID FAN DAMPER 28 19 1 o
FEEDWATER 1k 14’ Te
, e
OVERFIRE AIR TAPS B
FRONT UPPER OFA A
FRONT LOWER OFA 74" ﬁ
REAR UBPER OFA 24
REAR LOWER OFA 2" B
- : ' *
FURNACE ‘
ASH BED DEPTH, INCHES 3 b 4 ]
Toup 2 B -4 B -
1 [
Tt k34

27%




Sheet 1 of 3

KVB Steam Flow, lb/hr /7

% Design Capacity i

Coal A

PANEL BOARD DATA
ABMA TEST SITE G

TEST NUMBER |'$
DRTE 31814
DESCRIPTION 16 w0 (oD
INTEGRATOR
STEAM FLOW 1414473 %4279 J/ 2474i%
TIME OF READING 1o IOL\D (5> 2 e
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr . 14 (4 14

AIR FLOW, RELATIVE °

FLUE GAS TEMP, °F

€17 (1( ﬁ*/

STEAM HEADER PRESSURE, PSIG ”5/ J4. 12 (s
OPACITY, % o, % ts
Qd\h
8 "-'ﬂ' N/rﬂ!
DRAFT GAUGES
WINDBOX PRESSURE, "H30 0% 0.7 02
UNDERGRATE PRESSURE, "H,0 I 1o N
FURNACE PRESSURE, "H,0 _ o _0-04 AT
LER OUTLET PRESSURE, "H,0 - 1.1 A
PRIMARY COLLECTOR ¢ RE! /%
OUT PRESSURE, "H,0 i J 57

35




sheet 2 of 3

KVB
TEST NUMBER ' : [%
PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG 17 17b 176
STEAM PRESSURE, PSIG : 177 /38 134
CONTROLS -
COAL/AIR RATIO | 1 g 5;} : 37
' BOILER LOAD 78 - 17 - o
COAL FEEDER BIAS e /A 1Pk | Jo
FD FAN 49 9 a9
OFA FAN Y 4 %9
ID FAN DAMPER 2% 2 26
FEEDWATER ' ' T 4 10
OVERFIRE AIR TAPS
FRONT UPPER OFA s
~ FRONT LOWER OFA 2)"
[ REAR UPPER OFA O
' REAR LOWER OFA AR
FURNACE
ASH BED DEPTH, INCHES 4 7
TMP £ ‘@ ﬂn;; 75/ ‘+
' /Eur 5(’ {;
;2,,'} 247,




Sheet 1 of 3 )
KVB Steam Flow, 1b/hr 7 449

% Design Capacity 6. ¢
PANEL BOARD DATA Coal 4
ABMA TEST SITE G
TEST NUMBER /L/
DATE 51314
DESCRIPTION 15,00
I N m
INTEGRATOR
& yyre. 7 a s
STEAM FLOW 2 17 e 349977 7] 0r
. S [ 4 .
TIME OF READING g (1§ 7 LS ,,“,,;,J(
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr L ) i
T . ” 5
AIR FLOW, RELATIVE " § ‘4 “1
kL -
FLUE GAS TEMP, °F 20y G 70,
STEAM HEADER PRESSURE, PSIG 1 Lol Il
OPACITY, % e 2 0>
L'l‘;w b7, [{r ‘*\-":u// A h"”“;" ,(’/"
S /
DRAFT GAUGES
WINDBOX PRESSURE, "H,0 . pi I _ Lei
UNDERGRATE PRESSURE, "H,0 Ak - -
/ .
FURNACE PRESSURE, "H,0 R . i 0
LER OUTLET PRESSURE, "H50 o0 - -4
PRIMARY COLLECTOR N o
OUT PRESSURE, "H,0 - Lo -

37



Sheet 2 of 3

-
TEST NUMBER
PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG |12 1 (92
STEAM PRESSURE, PSIG . /1/‘« /3¢ 144
CONTROLS ‘
COAL/AIR RATIO ” e I
'BOILER LOAD 57 = L0 - 5%
COAL FEEDER BIAS SZ— ‘ 54 A
FD FAN 22- 3p 0
OFA FAN /(- )7 (7
ID FAN DAMPER w %7
&
FEEDWATER U ;1 6 40
OVERFIRE AIR TAPS
FRONT UPPER OFA o
REAR UPPER OFA £
REAR LOWER OFA e
FURNACE
ASH BED DEPTH, INCHES 2% o 1 .
J}«-J{/w
Iky
fog £ 2o do 1 om
¥ ! "-\
.
Tul | 43 F

B 364 38




3 .
Sheet 1 of KVB Steam Flow, lb/hr J3¥§ 28¢
A
% Design Capacity 777

PANEL BOARD DATA Coal :D

ABMA TEST SITE G

TEST NUMBER 20
DATE 3-11-14
DESCRIPTION SRSﬁjjc-x
T
INTEGRATOR Y
STEAM FLOW LT 24¢437 | »TETC ;%‘5,{
TIME OF READING [0 04 1A REES 1d: 4
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr | ds G L'o
AIR FLOW, RELATIVE ° $% (h 5
FLUE GAS TEMP, °F s 10 43
STEAM HEADER PRESSURE, PSIG % 3" 1<
OPACITY, % . e 05
Al | whads s
DRAFT GAUGES

WINDBOX PRESSURE, "H,0 ) oy ¢ 2
UNDERGRATE PRESSURE, "H;0 ¢ I o
FURNACE PRESSURE, "H,0 i,y gy AT

LER OUTLET PRESSURE, "H,0 -f -/ K
PRIMARY COLLECTOR Py E o
OUT PRESSURE, "H»0 ild ' 1




Sheet 2 of 3

KVB
TEST NUMBER
PRESSURE GAUGES
FEEDWATER PRESSURE, PSIG 175 /7_; - 17 _/
STEAM PRESSURE, PSIG 174 11 114
CONTROLS i
COAL/AIR RATIO évé' g(o : 17
' BOILER LOAD 74 - <3 (d
COAL FEEDER BIAS 7o %2 H
FD FAN 'y 44 qr
OFA FAN 70 40 Yo
ID FAN DAMPER 4 17 AR
FEEDWATER ) o b
OVERFIRE AIR TAPS
FRONT UPPER OFA Harrd
FRONT LOWER OFA 14
REAR UPPER OFA 14
REAR LOWER OFA . MI '
FURNACE
2l ' L
ASH BED DEPTH, INCHES ‘71 pi 3// 3 d‘*.
FD f'r ’ﬂr,y BF
| Teet SFF
£ dp




Sheet 3_of 3

KVB

NOTES

: 4
TEST NO: o zruﬁ /b{p'/_ﬂ,z - lo L,(l,wb )%,w

(74 1330 = Seon P

%0 g e - é,f/»-’)ajmv “,:4

— 7

Hesu - 500 1%

N

TEST NO:

TEST NO:

TEST NO:

TEST NO:

41




Sheet 1 of 3

KVB Steam Flow, lb/hr _ ) 760
% Design Capacity 87_4'
PANEL BOARD DATA Coal B

ABMA TEST SITE G

TEST NUMBER 22
DATE 3-23 -1
DESCRIPTION PheT - Ses s ok
LoD
INTEGRATOR
STEAM FLOW %%lz( Y4219 ,,ﬁnp'»{
7 T &
TIME OF READING le:z- e f:(o 121<”

CHART RECORDINGS

STEAM FLOW x 1000 lb/hr .

AIR FLOW, RELATIVE °

FLUE GAS TEMP, °F

7
STEAM HEADER PRESSURE, PSIG 139 134 134
e
OPACITY, % mf R4 o
whdt ity S
DRAFT GAUGES
WINDBOX PRESSURE, "H20 2V 04 ‘ o
UNDERGRATE PRESSURE, "HZ0 1 [ b
FURNACE PRESSURE, "H,0 - I8 - .b4 - 0o
ILER OUTLET PRESSURE, "H,0 -/ b - lg ~P
PRIMARY COLLECTOR %/ T
OUT PRESSURE, _"H,0 Ao -4{'7 -




Sheet <2 of 3

KVB

TEST NUMBER
PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG /14 /7{ 174«
STEAM PRESSURE, PSIG ' 126

1# ¥ 124

CONTROLS .
COAL/AIR RATIO % 25 L7
BOILER LOAD b2 ~ I /0
COAL FEEDER BIAS A4 7o o
FD FAN 7’4/ 47 &é
OFA FAN g‘}_ 90 75 _
ID FAN DAMPER s 27 v
FEEDWATER (2 K0 (;é
OVERFIRE AIR TAPS
FRONT UPPER OFA powe Ml Hows
FRONT LOWER OFA 2" " "
REAR UPPER OFA 2 2 2
FURNACE
ASH BED DEPTH, INCHES 1, i 1.4y 3'{"
y \
(fm]c fppe T, | ISP
Tt | LIF
R e




Sheet 1 of 3 KV B Steam Flow, lb/hr ﬂéﬂ

% Design Capacity 7((

PANEL BOARD DATA  C°3l p
ABMA TEST SITE G
TEST NUMBER 23
DATE : 3-4-11
DESCRIPTION 200
INTEGRATOR
STEAM FLOW 144459 Vil l( 399039
TIME OF READING 440 14 ? /034}
CHART RECORDINGS
STEAM FLOW x 1000 lb/hr (o §4 g4
AIR FLOW, RELATIVE ° 5 114 !
FLUE GAS TEMP, °F ' 410 ﬁm Y1p
STEAM HEADER PRESSURE, PSIG (% )3l 11e
OPACITY, % )8 w5 oth
Wtz
DRAFT GAUGES
WINDBOX PRESSURE, "H,0 : oV oy vV
UNDERGRATE PRESSURE, "H,0 04 o4 04
FURNACE PRESSURE, "H30 019 -0/ ~D-to
LER OUTLET PRESSURE, "H,0 - .9 AN
PRIMARY COLLECTOR v —
OUT PRESSURE, "H,0 "f{ ‘H ‘\*5/




Sheet 2 of 3

KVB

TEST NUMBER

PRESSURE GAUGES

FEEDWATER PRESSURE, PSIG il 17 [0
STEAM PRESSURE, PSIG V%4 Iz4 179
CONTROLS -
COAL/AIR RATIO 7 9y 1
BOILER LOAD Oe - K §7
COAL FEEDER BIAS 6o ¢ (%
FD FAN Xo o N4
OFA FAN 76 7 1
ID FAN DAMPER 22 Ze 20
FEEDWATER { Go bb
OVERFIRE AIR TAPS
FRONT UPPER OFA ot
FRONT LOWER OFA /9' 410 14

REAR UPPER OFA

Y

(7"

REAR LOWER OFA

|

I

FURNACE

ASH BED DEPTH, INCHES

Z}r’)q d\/

2%

T P Ay Ty

e

6S'F

Twé f
R

BL%

45




KVB

I'F 5 Leao SEET0 T,
K B
PeL BeARD WTH o P
AWML TEST SitE &

, ]
TesT  NumegR 24 ]
DRTE 32419 ]
~tescp, P Tien) Gowso Y ]

low bfk

INTEcRATOR . R
Stehm_ELaw vt | 744U | 9% | v 9%7 —
| Ting oo pettae 42 I(ze (L% iz g ]
| CAKRT BECORD NG5 I

SEAM Flow x toop 1Bk 2 A 1
ne FLdw r' RELKTVE 54 4 % I
FLUE Ghs TEMP ¥ M Ifl( Lf%o ]
SteaM HEXDER ﬁé““lé; e N 137 137 o
onci Ty gru‘g\ W ]
R
.'PRM;‘\' CRUEES A
WINDBox ~ PRESE-RE " 4,0 (X% bl o, | o
uNDERER pTE TRESLURE "o 0% A [ J

] Fuendce Ig,gss;.n;ér "o -0l -4l A0l A

BolLeR OUTET PRESS e, o o[ -t.° ~ Iy A

R T R A )
. , )
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Sheet T of 3
KVB
TRESSURE  GAVGES
|_feenwhrter Peess , Wiel /7 ¢ H(
|_Steam Pressupe |, Pie| 134 '3y 59
CoNTRoLS
__CokL /AR RBATO Te 7o o
BoILER  oaD bl 62 bt
| Cohi FEEDER BiAS ot 4 ¢4
| €D_fan e 87 4%
| OFA FAN 40 “o Yo
> FAN DpvPER [, 4 4z
FeeDkTER s 'Ad o
S
| OWERERE MR TS
PRoNT OF & ol |
| REAR UPPER oEdr 1!
REKR.  LWER OFN 0
_FuRMACE .
| As\ Ren DePramass| ¥ ¥ A
] o 8 a "ty
T4
| Tenperaruee Fo €An | M| .
S Tox] B ¥ B N ;
L 0 51% |
L o
S . _
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5000
INTECEAT-R
STea _Flow 3497 | 399412
| TiMe oF ReaD (D& 14 %29
CHRT  2E<cPD M6
STEMA Elow x 1000 P 71'! 194 4 14
ke Flow ,' PELATIVE | o 2] 50 ‘Z/"
FLUE Cks TEMP °F o$.d £ (4 Kol
Stean HEADED PRESS Ple 137 |, Ty 137
OPALTY b,k
— )
DRAFT  EAVCES '
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KVB
i PRESS. _ CpVEES |
feenwater  WReSe  Tsic 1732 5 173 173
STeam  TRES i, ¥ 157 134
ColTROLS
<o /AR BhTio & W % qf/)o
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TANEL “BeARD RTA tok> 58 36|
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é0,000 —
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€ Remd/6 440
‘T(MF ) ! {{ ”"7\_1
| crheT REZRDIKS
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SECTION 2.0

PARTICULATE DATA

2.1 ParRTICULATE DATA SUMMARY
2.2 PARTICULATE DATA SHEETS

2.3 PARTICULATE LAB WORKSHEETS

52
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PARTICULATE DATA SUMMARY

PART I
LOCATION: /fi:244 o 1 4. £%
Bodee DuHeF Area = 38.42 =
Total |[Dry Gas |Liquid Baro. Static Pitot |OrificefStack 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 "H20 "H20 °R 3 min . in. n.d. |sCF/108TuUlg/g mole
o I zzoagl 2o 3025 | ~-0.8 0.2% | ~z 7 waidl o - s ez W R2T G705
- SR IE BRI B P EENS - 9wt 5092 Gro 2= e PRI 4279 -
gy & ok -9 2 oW > e 9530
\A‘ vl I 5 B Bz e S T &= 220 AT joid7 -
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PARTICULATE DATA SUMMARY
PART I

LOCATION: _ ABF h T2t S.b. &
MvH’-c‘o-.‘_ OV*(L" ﬁwe //-0¢$- ﬁ"

Total IDry 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. £t3 ml. "Hg "H20 "H20 "H20 °R s min . in. n.d. [scF/108BTuUlg/g mole
2 (oL \22- Zihre 30 17 r 0752 | g s 9 72.35% o140 | e 970 28
3 237.1 4744 LYz Zeor ° € NE A 966 52 2 ~n2dz 03"} 4279 o
Y 243.0 257 43 2006 014 0.632| 4 o0 735" o2 | s | 4520 2=
S~ 1852.71 1877 2+ 2 a9 o 6727y A5 Ter i 3) s 182 | 287 70197 29.<6
§ 1494.9 A sl w 7 -~ ¢ Yr2 ¢ 17% T4 to ¢ ol Ao 4141 el
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PARTICULATE DATA SUMMARY

PART II

Location  ABME Tzs: So: o

5. lev Ootiet

TEST LOAD Oy EMISSIONS Moisture Elt:ealzkci(::rs StaFclltawGas Isokin.
NO. % % CONDITIONS 1b/106BTU] GR/SCF LB/HR N Ft/sec | SCF/sec %
AR R T T gen | e | 76w 49 | 2169 | g3 | o

3 9.6 < e ~{F : 4332 1t 2 A T cie 99

y 757 - g n Taad 740% 77 116 <% 25 4 G .
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PARTICULATE DATA SUMMARY

PART II
location  £2MA Tes* Soe &
Moificlone Dut.et
TEST LOAD Oy EMISSIONS Moisture svteal‘:;:iiays Start‘::owcas Isokin.
NO. $ s CONDITIONS 1b/10°BTU| GR/SCF LB/HR N Ft/sec | ScF/sec %
IS 5> 44 hyan Ak & cop pu | O C22 9-0€%< /8 437 ¢3.2! Yo~ Je7
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- 17.3 g Vevnoi by 0 ) edt ©.453 o.20% 26 2.68 Y% 239 Is
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PARTICULATE

57 .

DATA Leak Check Rate ISOKINETICS = ) TEST NUMBER 7
e vetocity ToéretsE T Z]
PROBE LoCATION LA M Breur
Fﬂ\p]‘.e Time METER CONDITIONS - TERPERATORES, °F
Paint APs | AH |Meter Reading| Stack |Probe | oOven I?ﬁm e&s& Meter 0,08 | Vac.
I__|B/6] .ol N 526 | | 1 { " t
2 . 4° ( Sxv ) / ) /
3 15 ) 528 { \ { A (
4 /8 ( s \ B 7 1)
5 of ) lseql ) | | \
(4 { |.o5 J Syo L J [ )
7 52 \ s27| | Vi ( )
8 R 4/ | | [ ) [ 1]
9 .av srs | ) A\ L 1\
/° ) | .02 96| [ | \ ]| / \
J | [ ].sx1 | 49 ) \
/12 k 12 K o725 l ! / \
3| ] 3 s20| \ / (
/4 [\ .03 / s=z6| [ \ JRED) (
/5] )| .ee \ s23| 1 [ {
/6 | [ .12 ) lae] ( [T )
7 [\ o (= Y71 ]
/8 .02 \ 27| [ | \ / \ 1\
/9 , bo 7 / S27 L j T )
20 0z | { (
2/ o/ ] \ | N )
22 « &0 i \ \_ / I |
23|\ |, 24 C1yY 1) T ) T\
24 IS [ 1] ( Y / .
HERISN 1
Average
: Nomograph Setup
METER VOL. —EX0 Ppnrer * c - Imp. Vol.(End) Vol, (start) Avol. (m1)
e e .
. ;;; In.Hg-Gavge p'ﬂL-l Ang Noz (Ideal)= ” TM:I
pexcent 0= e e g gam
Silics
Gel —_
Total Vol. Hy0 ml



PARTICULATE

DATA Leak Check Rate ISOKINETICS = _ TEST NUMBER 7
‘Vac 3. DATE RO~
e I e 200
After VELoCITY THRWOERSE ::: ——%‘
PROBE LOCATION_SYACK
Sample |, METER CONDITIONS - . TE“PERATUR??TF O_\ ‘]
Point APg rAH Meter Reading| Stack |Probe | Oven hl}r?\:L Cieé:t Meter 2’ l_v::
ReTA 85| X svo i’ , f (
z .37 \ e / ) | (
3 , 38 | o { \ 1
4 47] \ [ s ) [ ] ) T\
s s71 | 1) see| | | (| (][] (
) 72| { [ e [ [ ) [ )1] A
7 /, 20 A STP X 7 i \ /
g AL ST / X _) k
9 /4o seo| \ [ )
/° /. 4o S0P | \ /
i ane o [T \ 1] ( \
/2 Pt svo | [ / 1 \
N C ) RN
\ 1/
) [ 1\
\

)
[

NN

|
A T

e

Average|.428

Nomograph Setup
END| . Imp. Vol.(End) Vol. (start
METER VOL. —— Prater ™ c - i 28 ol. (start) Avol. (m)
START "
SAMPLE VOL 3 Pstack ™ Tgrack =
€72
Coitot stack Press. | Barometric Tmeter ae
P In. Hg-Gauge Pressure '}
Alg - Noz(Ideal)=
0 3 Total
s HO = Noz (Actual)= —_——
° .|
Percen € 02 . 7] g(End) g(start) Agrams

Silica

ﬁ Gel

Total Vol. Hy0 __ w1



PARTICULATE

1SOKINETICS = 47'7 [\

: FEL )
heter siTE G
PROBE LOCATION _BLC revw™
: TENPERATURES, *F .
iZTite Time APsmTZRHCONZIe:Z:Nieading Stack ]Probe ‘I Oven Ir;nmqeri Meter 02'\ Vac.‘\
! | =] .o | — | 435497 | 522 |
z |3 |.#4|. 48 | 435548 | 533|370 | 260 | | |20 | 78 35
2 |3 |08 |, 09| 4256.20 | 570|370 1260 | \ |zzs] 77 /.0
4 |3 |.76]./8 | 43s7.12| — |37° 280 | | |232] 98 | \ |zo0
s | B |.os| 06| 4357.63| 560 | 290 270 | | |2¢0| 72 | [ |.oe
6 |2 |.5%|.6/]| 4359 47| S50 | 360|270 | | |250] 29| \ |so
7 13 |12 .73 | d3é0.38| stgo| 365 | 290 | |\ l2sto| soo| | [z
A { |
9 |—l|.e» 524 ) -\
2 | T, e® ’”4 ' / /
W |3 |.s¢].57 | 436196 | 560|340 |3 | ) |230| voo | | | 44
2 | 3.1 sz | ygez.7e| — [ 370|370 | ( |23e| vev | \ |/
13 |7 |, ¢° ) :1
o | — |, @ <€3 [ £
/s | 5| ,6/ | .67 | 43és5. 58| SYB | 360 | IaD \ 23e| /o \ Y
%6 | 51,12 .13 | 4366 . 9/ | 528 | 380 | 31° 230| yov J zo
17 |=—— .60 —
L1 |, o2 \\ _\)
/9 | s 64| .70 | 4349 90 |37 | 35D | 3/0 F 230 /0O / S o
2o | S |.r0| ./ | 4372/ 20| — | 270 | B/° \ 220 | /oS ( 20
2/ |— |.6® 2ZZ _ l’
22 | 5 | 4#6).52| #373. 82| 555|340 | g0 | \ |2#0| sos5| oo
22| &6 | .24 | .26| 4375 64| $25 | 370 | 320 / 260 | /oS ( 3.0
24 | 5 |.72|./3 | 4377. 02| — | 370 | 320 z3s| /o5 ) |ze
<9 - ' —
Average| .27 |-3/7 s3/
METER VOL. o] #4377 ”ﬂﬂfgs_i‘;lff fmpiﬁt—ua . Imp. Vol.(End)  Vol. (Start) AVol. (mi}
srart| 48 5. 17 meter " 20 . 400 . 20
sawpre voLl 23 ./8Pec>— LS :st"": Z:cack ] v 1.5 . /P . 1.5
': i sl R o -_o -_p°
'.837 “l.e W32 30.75 V Hy0 = Noz (Actual)= .M Total ___Zlé
Fercent Oy = i " __g(End)  __ nistart) _bgrams
sie g9.d . 45 . H44
59 Total Vol. Hy0 25 M
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ISOKINETICS = M' 1\

60

Total vol. Hy0 é / ml

DATA FesShesk fase TEST NUMBER
e B oorn 50
E A
PROBE x.ocxnou_ﬂ
TEMPERATURES, °F
ii?ite Time APs}mTZRHCON:::Z:N;eading Stack |Probe ‘| Oven Ir;\gm %: Meter Oyt |Vae.
inhd ( |.35| .74 | #4779. 451490 23 | 3¢ 23
2| ] [.46]./9 | 4790.53] sov 2/ | 3/ 2.5
3 H9|. 20| 478/. 7/ | s e | 32 Zo
4 52| ,2] | 479294 | seo | | 3° |35 | \ |ze
Vs 60|, 25| 47¢9. 25| 50 | | 3. | 38 Ry,
/3 , 80| .33 | 47%5. 48 |sT™P \ 25 | 4~ \ 3e
7 1.2 | .52 | 4797 37 | 34° 75 | 72 | | las
g /.3 | .55 | 4789. /] | s¥D \ Jo | 4o So
9 /.3 | .s5| 4790. 90| 530 | | \ | — 1 — iy
/0 .3 | 55| #4792.5/| s%P \ _ - -
Iy /.2 | ,sD 4jf¢/./7 <o } 3o | s?® ¢ s
/2 [l | 46| 4795 67| 4@ | [ [ |32 | 52 P
" .{4s| /85| 4796. 38| sT© ] / 3° | €S 2.5
2 5| 185 | 4797.35 [ 1] [ 2=
3 . 5b|.22 | 4795.49 \ (1] 2o
v4 . 62|,23 | 4799. 65 \ 3 3.2
s 45| .29 | 4800 9| ) / ( —
6 . gs| . 25| 802 27| [ [ \ ]
7 Bl . 47| q) | 4803. 9/ \ [ 1\ % ¢
s , 757 40 |4/ 8% 07 / | leo
7 97| . 4/ | 4G6.4/6 | —
/0 90| .38 | 4&07. 20 [ o o
/" .90 |. 23 | 488. 72 i 3:.
2 , 33| . /3s] ¥/ 8°9. 63| [ | \, —
4
80 °F
| Average|.752| .33/ P
eno] #8509, :{3/ R %M&:w . Imp, gcgfﬂ)_ Vol. (start)  Avol.(ml)
TR VO soer] #4778, mecer ) e . .
e £ L~ Sy A N
% e ey e ¢ teeens = o 26
percent 02 '1___‘ ' HZO ) NOZ(AjtuA”- ‘/,004 g (End) _g(Start) Agrw
a3 /48 . 5



PARTICULATE

Total Vol. Hy0

DATA Leak Check Rate ISOKINETICS = _ﬂ;‘f_\ TEST NUMBER____ 3.
Sampling Time Q\j;g €23 min DATE _2=tI~79
er Poinc,mn|  befors oreraroR g J
after e __ A
SITE é
srose socxtion_ AL
sample | . METER CONDITIONS TENPERRTURES, TF o v |vac
Point APs | AH |Meter Reading| Stack |Probe | oOven I;\%nqe&s‘t Meter 2! \
( ! | |, O
2 1 .34 | .37 H279. 44 | 30 |2é0 | 360 | 230 f /oD { 2.7
3 / Jo | L/ | 43¢0 64| 527 | 350 | 3ro | 242 T s/ ) .
4 12 .18 | 4382.,0| 452 | 30 | 370 |21\ |10 | | |.5
5 N I J—
oL T T
o o5 | .ob | 4363, 0 S35 | Bevo | 272 (23| \ | sas | [ | —
7\ || . v/ | 285 s2sx0| 250 | 270 |250| [ | res~| | |z.0
g | 2 | 43 | 4386. 73\ 475 | 37° |B7° | 26° K /re F —
9 ¢ s> / { —
o\ |.ov _| s70 ! -
(| V| oo |.5¢ |4369. 257 580 | 3 | 300 | 260 | | | w2 P
2| | l.s0] .11 | #390. 47| S¢o| 252 | 320 | 2¢0| \ | /7 =
/3 .o s3° y \
/4 .o S5 | It Al
/5. 50| 55| 4393 .00 53| 325|320 | 280| ) | o | [ 26
/b / 12| .13 | w4394 39 S22, 250 | 320 | 290 T t/° L /. ?
71\ |.o® svo | — } \
yZ \ .o® — S¥s5| \r IL
/9 46 | .50 | /296 8/ 560 (230|330 |270| \ s | ( |z
20 o8 |.07 |4397. €4 528 | 340 | 3¢? | 3| | | o | \ re
2/ Lo s20 | — t Y-
22| | |4 | 45| 4400 .36 580 | 340 | B4 |200| \ | ys=| [ |20
23 ,30|.33 | ¥#°2.39 sus| 260 | 340 |290| | | s~ \ |2
| 2/ | sl | .72 ]| ¥¥/°3. 53 #sv| 370 | 340|200 } 7/s~ 17 /.57
Average|-247 273 — ::;
- Nomogragh Setuf,
\ETER VOL. sm%i N . N mp. Vol/. (zar;)s_ vol. /(*:c;c) AVo; (;1:5,_
sran ¥ 377, " .57 . .
s v 2 “3'1_7'56:5&: il . sr2.ss  Je° . 2.5
Cpator | Jroth 1ot | Cpeessure. T e . . o .
F3TOEE [ 3070 ] T e 2; am.l 3z
Percent 03 = L___J ? jtua " " g(End) a(Start) Agrams/
Silica i ‘.
61 e 1364. >3 ﬂ
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DATA Leak Check Rate 1sokineTIcs = /< T TEST NUMBER -
'Vac 3, . DATE m
::':pll‘;::trlnmien Before et e OPERATOR H‘“\j%'“
y ' After TOEL -
2 € SITE )
PROBE LOCATION i‘i‘l
sample |, METER CONDITIONS _ TENPERATURES, °F
Pol.n; Time AP | AH IMeter Reading| Stack |Probe | Oven Ir;\%xggézt Meter Oprt Vacj
Port® Ll 50 | dgr). 49 | 5200 o 30 | Yo 3.2
2 YY) S0\ g 23, /7| — ” M 3.5]
3 ' SY | LS55 | YEId. g0 - | 7 - - 3>
+ Yl L5\ yp 2625 520 72 551 Lo o 2]
< 65| HE2rE 77| 50| So H3) co S.0
( 27| P wpsass | s00| g0 g2\ go s 2
-7 $F0 1 .77 | Yg32..85 | 500 57 S| Lo SZZ
5 85 PSS N ugsy 58 | Boo| To gr| &/ 5:
g B0 | .90 | yg 3o/ | Sro| 7 Ly | Lr 5,7/‘
/0 G| 76 | YF3F .0/ | 500! Hl | 43 < i1
/! 55| 62| e ) | Beo | Do 50| 2o o o
/i He | 50 | wgdr, | — | 70 50| 79 2 5
A 30 | .34 |ypyd.89 520 | 5C 35| 65 35
2 o | HS Yy us 6 | Lo | so > o oo
3 O Y5 | ys Yoo | 529 €5 tfe | €5 o
o | 5L ypupcs 20| 7¢ Y| £ & @ 5]
5 5/ |, 57 | tpsuvys | 520 72 S| 7o 5
¢ 201279 | desn v | sro | 2 HO | 7o s
9 [ {12 | eSS b | E2zo| Gl YO | T G 4~
& L3149 | yesoos | S20| 97 37| 7 /e
9 I3 |15 | Ypoe? | 520 95 39| 7o /1
/o I3 1 L8 | 45¢3.2/|52¢| 7% 35 2 /1
J/ 12t | YgESs.8¢ | B¢ | 28 3¢ | za '
/L 10 | )] | g4pcg.09 | 38| ¢ 30 | 7 2.5
72 .
s 506 3
Average|s. 7737, 3/ i Gii"R
) Nomograph Setup
enpl HX¥O 5] O - - Imp. Vol.(End) Vol. (Start) Aval. (m1)
He O sl g 20) 70 e : W ML . _Joo . /1
snere vofl 7 7. 99 £e3 :uﬂ A:n“ P Jro - JUo a2
Cpito Stack Press. | Barometric meter © - .
";3‘7 nfgese { frpmse | mg - wer(zoesd- ’ 4 -_¢ - ‘: =
L'" L H0 = & 3 NozlActual)= , 2H1- Total
Percent Op = l—————— Us= 62 7¢'F}/)’gt- s g(End) g(Start) bgrams
, siller 153.0. /37 7 . /3.3
o2 Yy - o
ey n BT Total Vol. o /7. 3m
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DATA Leak Check R-te 1sokINETICS = /% W TEST NUMBER =/
Vae 3 DATE 2/5°77
Sampling Time in, Hg  ft/min T Ay T
Per Point, Min Before OPERATOR -
5- After FUEL /'L
SITE
PROBE LOCATION A7 ¢/
Sample |, METER CONDITIONS TEMPERATURES, °F
Point APg | AH [Meter Reading stackw Probe '| Oven Ir{\gmq%it Meter 0,s% | Vac. ‘l
/ o (/o507 ghl l
2 3| .31 v er. 3y 50350 (30 | 235 775 7.2
3 oG 0 sy | Sod | 3701 350 | 1ys 10 R
o A IS yed.s3 | Ted | BSI | 3w | 2yE Hie? L
%) 2 t/ 2
A 05| O |t/ ap | BHo | 340 | B30 | 245 120 .50
2 5¢| L HY 13,50 555 355) 320|255 /20 30
¥ /LIS | G933 | 575 | 350] 330 | 2ee /21U 45
9 - 50
/¢ 1 5
// GBS )5 sge | 30| 310|135 /25 3
/2 SC 1 epi ey | soo | 350 Boo | 2 /25 )
/'3 1Z) S'ZCJ
e z Y )
15 S ss | oyyog gl 536|310 | 300 | 290 /36 30
/¢ AN 2.y | Yoo | 3y | 30O | 240 /25 g
/7 1 50
v % 5 30
¥4 |530| .56 ,59 | 425,41 S0 | i 3/0 | 240 DX Y 3.0
20 09 1 - / Lfef 26 Y5 | 500 320 3 | 2 /30 , G
2 0 Lqe
l L ’, L/U ; L/I"/ ‘/L/Ly‘ (,C, 56\5 3(_)0 3 /d 2-5() [’ L/L) 5/6'
23 25| .37 | ¢gy30. 96| S0 | 32¢ | 205 | 235 430 2.0
24 21,73 “Hef32. 70 500 325 1305 )| 220 /3¢ L5
75.4 | :
. & ln’
Averoge JLe6) L322 :;5/,‘10};
- 7
- . Nomograph Setup )
METER VOL. polH932) /- . . c . Imp. Vol.(End)  Vol. (Start) Avol. (m1)
smamie/ e, |07 meter " /3¢ /70¢ - 3.
sampLE voLi 2 7.49] 3 Pstack = Tstack = ; ;
. 2 /0'3 /04) = \3
Cpitot :ta;k };e:s. B:rometzic meter = b - - ( o
n. Hg-Gauge ressure - 2 -
[#37 3027 Mg = Noz(1deal}= » 33
VH0 = ¢ 5 Noz(Actual)= Total -
Percent 02 -L‘—_‘ - 4 g(End) q(Start) Agrams
S’/ s /J’:we’ “ /57'(/( leé:: /5‘}7 5 - /52' 7 - —_ 5. e’
j ' Total Vol. Hy0 jL‘(‘“_l

63
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Leak Check Rate ISOKINETICS = s TEST NUMBER
DATA Lot Chech fate  — . _
vac 5 DATE 2-/6"7
Sampling Time in. Hg  ft7/min OPERATOR

Per:’;;int, Min :::::e FUEL !
SITE &
ProsE LocaTIoN S FAC AT
TEMPERATURES, °F
&’:Tﬁze Time AﬁmTZRHCONZZ:ZSNieading Stack {Probe | Oven ITﬁm e;\slt Meter A M
riA .35| .3¢C | o55).74 |90 | o | s20 Ho| 5o 32
2 35 30| yg¥3.79 ) o | go | /30 | 5o 3.2
3 351 .30 | Ypsd.ss | wis| §3 | 750 /| 52 3. =
Lol o | e LYY | ysse 19| 55| F | J60 5| 52 35
b 5 |*mn 55| 4T | 4588,3¢ | 50 | S0 | 200 “o| so Ly
Y 5| 55 \usqo. 1 |50 | 70 | 220 45| 50 "y
~ L/ 95 | ysa2.%0 | 50 | g0 | 270 “c| s 6. 2
& L3 L N gsay. 7 | B0 | g0 | 270 50 50 2.3
., e 22|10 |4896. 95 500 | 0 | 270 57| S0 s
e 2 1.3\ 00\ Y5 a929 |90 5o | 240 Yy | So 20
T J 2| % Vgg0l5) | — | 50 | 250 g So é 5
JL .53 .83 | 9903 .67 (w50 | 50 | 250 So| 50 o
Fort3 35 | 3| g0y, 01| YED | g0 | 260 <45 5/ 3.5
5 ] | H906.57 | HFO | FO | 275 75 | 5o 3¢
3 (B 53| 97| Yeus | Y5 | go | 250 52 | s¢ Yo
L/ 57 .50 epg 0,08 | 180 o | 250 5o 2 7 2]
z o |5 | ygs Y50 | g0 | 290 s/ | 85 Y5
A LT 60 | YHer /55 ¥ (2490 57| S & Y 5
- LIL| 65 oG et | FL | 30d sh| 55 5./
5 L7 .60 | 497 Yo | 5O | 300 Fo | 58 495
a 75| L 6€ | &gy oan | Fo | 300 o | &9 5.0
o 5| 4 | <14 500| §0 | 3o oo | 60 5.0
/1l ,éf el [ 4922.01 — | 75 300 &0 & =
iz 75| €6 | y523.85 | — | 70 | 300 go_| & S/
Average| . 7/7| €32 e
i Nomograph Setup
o] #923|55 Imp. Vol.(End)  Vol, ‘Start) bvol. (m1)
. 1)L I X 4 Teter T €T w ME - /20« _jgo
sampLe voLB 7357 £¢3 Pgtack = Tetack = . / y/A _ Jod - 1L.0
o | i | e | L e w25 -0 .25
F37 3226 \H0 = o Y Noz(Actual)= 24/ L Total icg—
Fercent 0y = #4 ° _ g(End) g{Start) bgrams
V6252 - sies y8/ 4 j39/ . Jly
c2in ! LArve;d Lren Total vol. w0 L% S m
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DATA Leak Check Rate 1sokINETICS = /L 8 TEST NUMBER
Vac 3 DATE 2-/2-77
Sampling Time in. Hg  ft7/min OPERATOR 2.C.
Per Point, Min Before Y7
= FLEL '
4 After ——
SITE (=
PROBE LOCATION {27 L%t *
)
Sample |, METER CONDITIONS TE“PEW‘TU”I:S' F 0% |vac
- 3 - . . mpingers v »
Point AP | AH  'Meter Reading| Stack {Probe | Oven 7o T %o Meter 2
/ 3 2 L177
2 | 5| Lty A By 30,00 | SYE | B | Bl | 2ce £ 3¢
3 Y A3 i o |53 | 350 3| 2/ sk /§
Iy Sy E | 33,378 | 350, 370 | 2k s Lx
A, -
5 < 52¢
c & Het
. 2,° . -, ) . L - N
7 . ‘/. €’ /. Ly |_/‘1_,’I ‘. L7 2. L,[ /'; 3..1(,’ 3 / ,6 2 s{/ /L"L') l—/ I
i AEHN e spegers e | 82001320 | 334 | 2 2z Ry
o ] — | = .
/i - - - . - i -
/¢ LSS | L (15 8 | 575 3ew |3 | 230 P 35
’2 .13 el | ered L G B | Beo |35 |25 /e .5
/3 o S
v 2 535
,3 e LT gy bee | Bl 320 ] 3 | 2ve e s
/i A i E | S s a B3 | 36w |33 |25 S5 Ax
27 Iy
- g
/G 79 Jep/Bey 53 | 6491320 | 3k 2¢ec S e
20 01l gy S5, 27 By | 350 [ e | 2.5 /7 /.5
1
2/ V4 5o ;
22 4
2.3 V2| 230 | s s | S |70 | B30 | 230 /2 2.¢
24 L0 | iy Sups | 524 | 3i0 | 38 |25 i L&
L A
2, >
Average| 327 . 3Z g4
Nomograph Setup
o) AL S 28 Imp. Vol.(End) Vel (start) Avol. (ml)
METER VOL. Preter = c = - L 2
START *1 ] 5/ - iz - 2
campLe voLd 26.9Y £e3 Pstack * Tstack .2 3 Ly . 3
T, - AP -
T Steck Fress. | Barometric Meter -
pitot ln.‘Ha-Gauge Pressure an - Noz (1deal) = %3 o) - o) = - .
;537 X 6‘7\5 ° . Total 3
— S HO = 4 «/ Noz(actual)=
Fercent O = l — T, 5 . #4 q(End) g(Start) fgrams
5 T silica o iAr 5 52
_ ey 18, - 2.
’ ) /! ! 1
’ DR Aeza 3700 Total Vol. Hyo =27 47ml

65



PARTICULATE

leak Check Rate

v .
ISOKINETICS = C// A

&

66

DATA TEST NUMBER
&5_ £e3/mi DATE mi
mpl . 3 n o !
::IPP:?:L:.;";! Before OPERATOR 3 /"‘
_3 After FUEL
SITE
PROSE wcurw_‘_gk
%amp;e Time METER CONDITIONS TE”ERﬁU”I::\'l;F o1 ~
Point APg | AM [Meter Reading| stack |Probe '| Oven %qeéﬁt - Meter 2’ Vac.
ry 8 .59 .55 493797 | 500 | - - |- .5
2 |t .47 .55 | w947+« So | zod 20| 2w o 5]
3 |73 | 25| L0 | wadd ) > | 200 15 s vE
</ Y LT |\ Y95/ Lo | 200 20| 2 S
5 VA A EE LD so | 2¢e/ 20| 2o S o
A &5 Lo | ST791M0F o | /70 /% /7 g
) fo | . T5|Y65),3 7 Y
& o | 75| e83,¢5 N
7 L0 | B | w5595 63 _|/2¢ 20 | 20 ‘o]
2 Lo | -55
!/ \
2
ey
—]
—
—
R
——
,"
N“1
31
. oo
Averqse oLl - 753 R
. 955 ?‘5 Nomograph Setup
enpl Y955/ . . Imp. Vol.(End)  Vol, (Start) Avel. (m1)
TR V0L e 975 Y /7 Faecer ¢ 2
sanpre voLB /5 75 ] 02 :ltack - Z:tuck . Jo0H Yo . 2/
% Press. ic texr = = .
o | | e | T Y . Lo .
’537 /7 Hy O 3('-‘/.5 i B oniicer J 7
h l \ HO = i 7 Noz(hctual)w Tora1 7
percent O = y é;' 5 - 4 g (End) g(Start) Agramsg
ho€S.§ r,z[) s“é:: /5 Y. 5. 2. <t/
;250 M/,,,:_?‘ A Total Vol, Hyo 177 m



PARTICULATE

67

Total Vol. H 0 _/LL'E

DATA Leax_check Rate ssoxmzrics « /%5y ossrwowen &
s 3 /i DATE _2-17-77
] serore ormon_BC.
s e
- 1
sampe || METER CONDITIONS TENPERATURES, *F o Iy
Point APs | AH |Meter Reading| Stack IProbe | oven IT‘:ln eé‘si‘{- Meter 2’ ac.‘\
/ o> +
z 22| .24 | 44é) 2] | 499 | 320 |32 | ( ( | /o7 A
3 o5 | 06| 4462.1) | 477 | 33y | 3,5 ) \ | o } -
4 b | 17 | 4e63. 57| 482 | By 2257 | /zo | ) |—
s , o ; —
b .6 — —
7 .20 H465.35| #8° | 370 | 25 | | Zalhumrr.
g ,22 ddbz.05 | 452330350 | [ Lo | { |—
9 @0 f -~
Z3v +
/° . o0 : T )
/l . 2) |.23 | 4d68.76 | 60 | 320 | 360 | | vl |\ 1.9
12 171 .19 | 4470.32| 452 | 3¢ 260 | /< —
/3 oo | —
/4 .60 | T
/S .27 .30 | H4f72.26| 490 | 370 | Z6o /22 /
/6 /.2 | /.3 | 4/473.52 45? | 350 | 25D 2¢° —
/7 Lo | — (
/8 L ov L .72 \
/9 ,27|.32 | 4475 58| 550 | 230 |ISD \ | szo /
20 .06 | .07 | 4476 .5¢| 4sP | 3fo | 2SO /20 -
2 . ov ‘
22 .00
23 || |.29]| .32 | 4478. 58 | 490 | 340 | 25D )20 ]
24 | |06 .07 #4s0. 64| 45D | 2350 | 342 //S~ /
| Averagel./77|, /95 ‘g::g
METER VOL. ﬂ%"j Preter fww};—s.&m . Imp. "°‘-“Z” "°1-/‘50‘:;°’ A""l/"‘;l’
START, . i - -
swrre voL i 2/, 28 ¢ Fstack = Tetack “ ;{m . )00 . O
(i | e T oyremmerie] o™ 7 T . e e .o .
937 1e"ho | 3e.98] ¢ T U s _ /Y
Percent Oj -‘ . ? oz“jmm. % g(End) g(start) Agrams
st o of )23 . 4/



PARTICULATE

DATA Leak Check Rate ISOKINETICS = _‘_fi_\ tesT vomeer G
SampiT i :&s 243 /min DATE 2777 :
Per Point, Min Before oremron S U4 kg
3ands Afrer ::: e
PROBE LOCATION _SFe ¢ A
Famp;e rime METER CONDITIONS TERP E”T”Rﬁ")l;g e P
Point APg | AH |Meter Reading| Stack |Probe | Oven TR Out Meter 2’ C.
At 33| .3/ |ws2i9% | wFo] 50 | 30 33 | 70 7.0
L .37 | 3851 w473325 ¥ | /90 35 | 25 25|
3 A7) 35| w87 eSs ¢ | 200 35 | »>¢ 2.p
Y : 37| 385 s 2g Lo 20 25 Fo 25t
5 L] o | ye 77,2/ | 55 | 228 35 So 2.5
¢ 239 | 371 Pl 55 | 2o 4 go 2.9 |
3 59 | -85 | w9 pu.23 $5 | 250 | | g 7.6 |
& So | .y | 9852 30 50 | 230 351 8o 2.5
< S0 |47 | H9§3. 8 5% 255 75 | 8¢ 2.5
70 3| o | hes 33 | 6Y | 2¢0 25 | &9 28
1 35 | -3¢ |45 8¢ 55 [ 270 35 | 8¢ 2.5
/L o | 28 {y4s88.l0 5 | 2¢5 35 | go 2.y
Pﬁk S| .2/ 20 | I8 5L 7% | 200 Lo 55 2.0
L 2/ | .20 |4491.55 45 | 200 35 | 85 2.0]
3 24 | 2z | H9A 3.1 o | 240 34 | 55 2.0
o 27 | .25 [s5g 50 £é 1235 34 | 90 2.5
5 35| 33 (997,71 o | 235 32 | 0.0 2.5]
p L | e | riir 10 o5
7 90 | 7o | svet 2y o5
¥ 4|77 | 5949 % o £
4 55| .85 | 583/ HY.g
79 £7 | 82 §oll. 73 W
y L7122 | Seid. g¢ yp]
L X | L3 | 501799 4,5
— ]
Averd qe parl | 0.45¢ tf50”
249 HamOSALR Seup Imp. vol. (End) Vol. (Start) Avol. (m1)
i s‘r:jg’w“‘, Teter T € ) f_ AN
sampre vor§ Y23/ Vg3 Patack = Tstack = . v s/ Y . =9
e Il Il R S
.%30 XYY g = y Noz(Ideal}= rota1r 76
rercent o, 'l VHO =/ Noz{Actual)= . wtets iseart) Agrm'—
Voo 506 T Sildes 520 _/52.6 | e

oo, . -
g1 /4"0768 Total Vol. Hy0 <2+ m



PARTICULATE

DATA Leak Check Rate 1sokmverIcs = 74 4 TEST NUMBER 7
vac 3 DATE 2-23%5-95
Sampling Time in. Hg  ft°/min T
Per Point, Min Before OPERATOR /5 L -
5 After FUEL B
SITE &
PROBE LOCATION ¢F/7 Ou F
Sample Time METER CONDITIONS TENPERATURES, °F o v
Point OPg | AW [Meter Reading| Stack |Probe | Oven ITsmqegit Meter 2’ ac.
l () 3“,7(”’
L A (7 . 53’ LAY 4 Lf-, f{\ L,’Vg ,}:’.O 5 o /‘»,:’L’ /t) I jC'
o/ 3| x| 5T ¥ 3 s | 350 38 | ) Jue
\5 A AL 50 1 2¢ 39, BLfe A/ Ferg e -
g 4 350
¢ 07 s Y5924 7 | yud 320 330 Fre rze
K of | gh ) HGeS Y | WUC | By | B2 | e ro 3.5
s era IV YB00.3F | 250 | Do | 39 | 220 G -
A ¢ 350
% < 2,
- ’ . - * . -
YN (5% 07| sv |4504. 17 |ed | 3/ | 33, | 200 110 35
-t 2 . . - ,
/L S| 35 | sy | 20 Sojo | A3 | 225 /5 3¢
/ N N - U N VA N 33¢ | 330 | 2ew Do 35
/6 65 | L35 |5 b ) /5 250 3o |2 YA 3o
/7 2
'y o 2y | esy?7¢s | qr |34l | B |22 /o 30
/Y D | 55 /520 3¢ | Ye | 350 | 3¢y | 250 /20 oo
20 O | 2y | 1522 2a | ) | Befu | 39w | 25w ho 30
. Y Ze lws2s 75 (35 g2 | 336 | 230 j2u 0
23 0L e 051e INTRY 32 33, | 2 /1 50
2 05 | L35 |48rx 55 {/5¢e 3ve | 330 {295 /1c s
)5'0 '/1,
) . Ll
OS5I 3l ;
Average|-¢5/¥| )¢ e
Nomograph Setup
WETER voL. —END Y5858 s . c . Imp. Vol.(End)  Vol. (start) Avol. (ml)
START|Y 79564 . meter " 7L 7 /L
savpLE VoL 3¢:7e | £e3 panett Fstack = Tseack 5 - 2
"2 e Joe - Z
Coitot Stack Press. | Barometric Tmeter = &p = h 5
P In. Hg-Gauge Pressure Al ¥3 Cr - 4 - C'J
y37 3oy s " Roz(1deat)= /
. <
| A H,0 = 2 X Noz(hctual)= total __ /Y
percent 0 = g -~ 1628 - 4 g(End) g(Start) Agrams
Y AN B>
vl Total Vol. Hy0 <2< Zm
22T e



PARTICULATE

Leak Check Rate 1S0KINETICS = T &y Test nwmer 7
DATA .VBC 3 . DATE m
) oremaror T 0, 295
5 After FUEL 'J\
SITE G
PROBE mcu-m
‘\
TEMPERATORES, °F
Sampl‘e . METER CONDITIONS : o, .
point |1-7° APg | AH |Meter Reading| Stack |Probe | Oven IT’;’,” e&s‘t Met?r 2 |Vac.
I 1o | o 5033.¢5 4o | zoe s5J | &5 -
2|01} 0 ]
2ol o ]
o s .)].35] 503585 60 | rae 45 | &S 3.0
5 | Y1 | o383 Ju | oo 95 | 25 3.2 |
6 g | 41| Sore. 95 70| xer 9 | 8§ v
9 10| 72 soud, 17 75 | le Y5 | 55 53
5 25| %5 | S0 55 | 228 “45 | 55 Co
g 301 1/ 50S5/.49 ) 220 ) 55 72
/v 25| 92| 595573 co | 225 H5 | 55 20
T 1| 36 | 5957-35 C5 | 230 vy | §S Yo |
2 15| 53 | 5ok /5 co_| 239 vy | §5 v.9
/3 3¢ 1o 50€3 8/ w4 250 g 55 o
/4 L1861 .53 5066, 45 77 27/ yy 55 S.g
/5 o | LY | Bucg Pe o | 27 50 55 by
/C .30 ,/ 5d 723, <45 50 290 50 &S' 7‘01
/7 O .35 | 57545 75 | 2<e uf 5¢ ..
1§ gLl .37 |SerroL Jo | zeo “& | &5 v J]
/2 5| &5 | s 6k - - Py
20 LL8 | 9Y | 5088 72 - - - to_g
2/ (50| LK | 557 €€ - _ >
212 Yo | 14 | 59r+t0c 79 | 280 Hr | 55 12 o)
23 L35 1125 | 509202 70 | 250 Yy 55 lod
24 25 | /25 |870/55 7o | 150 g | £5 lo.g
loS
Average| 24| 336 Feo X I
: Nomograph Setup '
\ETER VoL enolSal-75 . ] . - 1mp. Vol.(End)  Vol. (Start) AVol. (ml)
" smarti5037.45 netex " iy - tfee - /5
sowpre vorl] 651 ) e :stack ) Z:t'Ck . "2 e - Y .- ot
Cpitot Stack Press. | Barometric meter = . ¢ <
In. Hg-Gauge Pressure - Noz(ldeal)= ¥3 ¢ = -
.01 oy fﬂzzo 2 20 wostrerual)e, 3¢ Total _J‘L
Percent Op = | . ¥4 g (End) g{Start) Agrams
G=3mee sites (52 453/ 2./
4% Fuigrn Total vol. #o U~/ m
7. 53 -

7?0




PARTICULATE

Leak Check Rate

1l

DATA 1SOKINETICS = TEST NUMDER %
vac - DATE 2 _;’__5__7__’
gzr:pi1r;qt7x:e s in. H fr/min orcrator A < -
oint, Min efore '—‘7';'
FUEL 2
5 After c1tE ’—‘;' —
PROBE LOCATION /i/A </
B TENMPERATURES, °F
Sar.ane Time METER CONDITIONS ‘ - e CLTYas T 0.\ Vac.
Point APg | AH ]Meter Reading| Stack |Probe | Oven 7 T &gk Meter 2
/ o
2’ ,L/él 45/ L/S"/ 7'/1’, gj'cj _%2C‘) 280 f,l€ ’»";C) }
3 | A HSYL e gae | 309 | e | e e -
.'_/ 2,1—/ .2¢ Li55w 3/ 2 (o 33;) 3/ 200 6/5 2
4 d
¢ APV L vyes) 5G| g5u 3 | ¢ | 2 e -
- 57|56 | wis59Y ) | 500 | 328 | 330 |2, G 3
¥ A i85y | 2de 2585 | 3y |asg S —
9 J 550
/- %
/f L | He | ¢55¢. /1 590 | 425 | 35 ¢ | 200 Ges 3
1z ¥ |- U555 €8 | e 24y | 359 |27 oo -
/< &
i &
/4 (34 | 3% | UB6h 93 | Cle | 3f0 | WO | LG Jo0 3
iz L A3 5328 | 2o | 350 {350 | 250 /0 -
/7 o
V74 oY |.05 Y5 A s | S | ) 3¢o 2 Jou —
- 7 L, o .. »
/9 A5 | Y | /5{¢.50 | que | 335 | 358|269 Yoz 3
2 N L)X /8¢, 7 1250 gl | 349 | 2¢0 7z
2/ 2 _
Lz 50 |57 (U5 7o d | 7 133 Y | 25¢ ;e Y
23 cr | 22| W54 | ele 335 | 3y | 2% w3 2
P ATy e TRg | see | 320 | 33D | 250 s )
§01(7
" 525/
Average|. 2k | 25! Y
Nomograph Setup
veren vou, _ENDIHI24EC b . c . Imp. Vol.(End)  Vol. (Start) Avol. (ml)
 smanal Y5777 N w739 Jerd 39
SAMPLE VOL 9.2 g3 ot ’ Pstack = Tsrack - Loy ) o . L/
Chs stack bress. Barometric Tmeter = ap = B \
patot In. Hg-Gauge Fressure AN - Noz (Ideal)= 3 a - 14 = C/
L5487 e 2d 9 L/j
l $ R0 = 7.4 Noz(Actual)= . L% Total 72
percent 0z = U 23593 . LE] g(End) g(start) Agrams
S':J 71 s;)ic? S35 Y /.;/,5 L e 7
Total Vol. Hy0 79 m




PARTICULATE

BRSO o Ta38
8
) Prope Location Steqig
TEMPERATURES, °F
f’:;ite Time APSFTTZRHCON:Z:ZSNieading Stack |Probe | Oven I?ﬁln?eéit Meter 0y v“c"
i 6 |58 (811930 — [ 130 ~ [¢r 4.0 ]
2 R TRE — | — — |2 40|
3 L 1 5C15013.70 -~ | = | #5 49
y L3 (62 Is1ay (4 - - ELY 30 |
S JC| A0 1S123,63 — | _ - |3 S~
6 S5 8 sieses” ~ | 200 LY 50
? ] 28 61909 -~ | = - | 3T 70
3 90 | 89 [S131.47 80 | 219 45| 3¢ 1.9
1 g |84 [5134.a8 80 | 4§ 4y | 2 %0
\e Al [ 8V [5137.98 2~ | 230 LI 2 20 |
\\ 85 | 39 [$]39.38 8 |30 91| 30 (. f]
h F5| 30 [sitp.23 FE |10 WM )
\3 b1 | .§F |S144.62 O (130 4o |75 40
4 b2 | 5% [§14¢(.94 70 1130 4o | #§ 42
i\ S5 (18139 .23 v (130 e 75 a3
s NN R 5 | 130 4o | o
it B3| F [Si154.78 8y |11 4| HT T
8 96| /Yy |s157.21 3| 13S 95~ 2§ €.
A [2 L1 [Sigo. 2%} —~ | — — |35 30
20 L2 |} [S163.33 ~ 1 = - 1= 25
K| 1.2 | $1¢6.3% - — il R ?‘E
u LI 1V |S169.43 | - - — = 2.4
13 {1110 SR (2 - | = ~ | — 29
Y LV ILO [5(725.63 1.8 |
96 -

Mverage| +841] 10 Geoh L]

enol SIS Hemodrefh Sk Imp. Vol.(End)  Vol. (Start) avol. (ml)

METER VOL'MW.VS' Y "...euz: i : " IIL (0% . 52

SAMPLE VOL Y g3 C-JT :stack- A:tack ] . lﬁ:" i "oa . -

o | RGN L TR e L s 0 LS =

;:Z: ;—:@ * e -fS’ ror et 2 7 g(End) gls:an)To“l Aa‘r/nms

R S e P

(-

Total Vol. Hy0

M4
94.lm



PARRTICULATE

DATA Leak Check Rate 1sokinerics = X TEST KUMBER VA%
vae 3 DATE 32777
Sampling Time in, Hg £t /min R OPERATOR H.C.
Per Point, Min Before b
FUEL A
After SITE '1.
PROBE LocATION LK
Fample rime METER CONDITIONS TE“PERATUR?S- °F 0.\ |vac
s : . mDLNGEers ' .
Point AP AR |Meter Reading| Stack | Probe Oven Ta Sut Meter 2
/ 2 Ao 8
2 F35 | Lys | 585¢ sz e/ve | 3200 | 3ei, | 2zo yEye 2fe
3 i3 i | oesa s | S3e | B | R0 | 28 s _
o 25 00 [ yses s [ Buo | 3ue | 2en |25 E 2.0
4 4 Gl
<.,: LR 29 | wbsy s/ S/ 36 Tedi 220 ‘1 2.0
) A Y A oShET S S 3¢ 2L 240 R 3.5
7 el S vEsgcn s 3o | Bl |29 ioF —_
5 c -~
7 J =3¢
/i L3¢ vy Y5 1 530 23,5 | 350 [ 2cw S22 3.0
/2 S L3 | whGL e | Bad | 340 3201230 S o
3 o L/é’. o) -
7 s L/§0 -

/ 210 23 | by s | Y | Dev | R | /2 2.¢
/¢ g9 L2 wyEGe o | 12 | 31p | 3oo 275 /25 2.¢
2 & -
7% s B3 LA | WS9x.sY (520 | 3wl | RGOS | e J3w Ge.

JP U IS | w599 4 UL BSu | 350 | 336 [22é S .
2/ 4
1) il LN L esegir 2t | B350 B35 | 3w | 20 /o 2.0
. - , a2 . F G N X n I3
27 R P A A5 58 | YsO 340 316 | 2y JS £, &
2/
l"/ 1/6 , ..-"( L/,') :."L."' .‘7"7 Aﬁ‘dé’ 3'.._ ’Ll ‘.3/<': 1(_/'“) /,40 2 <
75
_ ge2F
Ave ra S e 0,273 £, 8. g2 V.4
Nomoyraph Setup
END} .,/_;al.{ga c Imp. Vol.(End) Vol. (start) Avol . (ml)
vor. - P - - R ; .
HETER sTaRTi#/S 7245 merer . n /32 - Joe . 32
sampLe VOLH 2 12y fged e Fsrack = A:""’“ 02 V2R Ry . 2
Tmeter * =
. stack Press. Barometric P N
Cpitot 1n. Hg-Gauge ::/ezs:x;e aug - Noz(Ideal)= [X) ¢ - - ‘C;
E,, 3 vl N 3
557 L—‘[ v E0 = O Noztactual)s L 245 Total = 7
Fercent Oy = v - 5366 . ;:Hc. g (End) - 'c(-sr.art) Aar-ams
9,0 Wi/ Jd. 20 S r .

Total Vol. W50

27 m




PARTICULATE

DATA

Leak Check Rate

1SOKINETICS =

T

/¢
————
._2-7(1

TEST NUMBER

Vac 3, DATE
Sampling Time in. Hg  ft/min - OPLRATOR /‘VJf’
Per P;mt.. Min Before Lowd \f,'?‘:.. - '— FUEL A
J After LS YE SITE o~
—_
PROBE LOCATION - Fe.o A
: TENPERATURES, °F :
Sample |, MCTER CONDITIONS - ' Ty — 0, |vac,
Point APg l AB 'Meter Reading | Stack |Probe Oven Tn_ | Out
/ g5 .dr 522592 | seo | G0 | 200 55 | 7o
2 A Ly | 5207 45 Joe | 20¢ 54 L
3 S0 | 256 | 5209./5 /48| 2ac §¢ 72
1, CE5 | el | srsd. 88 718 | 240 55 e
5 7L €7 | §Lr0d 1) | 208 55 | 74
6 ¥ |70 | S20d.¢6H J1ed | 200 55 | 75
7 J | 52 7(.67 2 SO gy Zo 77 T
- : ]
£ 1.3 1/2 | &52/9.28 /v | 45 55| 75
g /7 |2 V g22). 65 /00 | TES €0 | 78
. R
Joi I Ly | 5223497 760 | 190 e | 75
. - . —— o B
J/ 63 | .5 | Br2c.05 /e | 144 66 75
iz d0 |79 | 52276/ 75 | 24 co | 79 ]
/3 g | 37 | 5229.27 g9 | S et Fo
- 2 . T —
Y Lo |50 | 523027 50 | 200 70 | 79
" N G A
15 o | .56 | 523255 ¢ | zoo 4 Yo
. - - . g o
le 2| ey | 52347 /o | 230 ¢5 e
/7 751.73 L3627 J0d | 240 L5 | <o ]
1§ 3¢ | re | S13%..4 /'3 | 25¢ 0 | S ]
/5 55 |58 | 52 3 /d | 2£0 7o | Ko
26 F6 | 50 | s, g e | 240 50| ¥% R
- \ Sy . ——
A/ 581 -85 | g2t 2 Yo | 25¢ (5 | x3
B .. - - T e—
22 LFe | | s sy, Jeu| 27¢ o |1 8%
23 77| .7 [ 520043 ZaEr: 5 | §3 1
2y o | 3T | Sy 2 /e | Z7¢ 1o hge} F\
R
72
Ave rage .79 0.2 Koo<F
S
. Nomograph Setup
n vor b4 . Imp, Vol (End)  Vol. (Start) Vol . (m1)
ME . ” P - -
START; M—EV} meter ) / ‘({)’ ,"-"\-" - L/,"
SAMPLE VOL L/-S»E_; 3 Perack * Tntack e ’ ) F -
- ap - 2 e - LI - =
Coicor | Stack Press. | Barometric Tmeter -~ ) i
pite 1n. Hg-Gauge Pressure ang - Noz(ldeal)= 3 v - = - hd
237 3o.¢Y /7
l VE0 =5 3 Nozlactual=, 242 Toral
Fercent O3 = l}'j‘- 7 6 Gup . 4 c{End) _q(start) Agrams
N MU/ IAeiS
"’,’-07“4 Total Vol, Hy0 5% rl

74




PHRRTICULATE

DATA Leak Check Rate sopweTIcs »  J0 S 8 1581 womr__ "G
Vac DATE I-7 7 G
m in. Hg te 3 min — -
Per Point, Min Before - OPERATOR /5. <
4 After FUEL ~ .
SITE 2
PROBE LOCATION /')1‘-/?
Sample [ METER CONDITIONS TEMPERATURES, °F
Point APg ‘ AN ]Heter Reading| Stack |Probe Oven h:':lnqeéit Meter 02" Vac.
yA 5207 6 LN I TANTAR Y, Iad| 20 R 72 .
3 bt
~f LR I A RSNV 350 | 3. e | ) 720 ]
5 44 #o
¢ 14, L//f
A S : . . -
7 Ge |2 ifs) 27 320 | 270 | 229 /o) -
i 2o |2y | e 250 250 | 2 S0 IERE s
: {
¢ &
/] J
) & . .
s/ 09 |65 | 1 /T oy 300 | 260 |29 J20 EN
42 h Ve N
a o8 | -3¢ e 20 17
/I)’ V)
o B
& e |07 Bo | efi o ey i) 350 250 | 220 /30 5,5
3 2 —t s s -
/e a5 | -3¢ fi2¢.60 3¢ | z0e | 22¢ /30 2.
’7 V7 g
by Vi
- 7~ . v . .
79 SOV TE el L84 3o | 3y. 2k /50 3 X
2¢ &
2/ A
)’ < ¢ 2 PN . i
21 R Al B AR T 330 | Boe | 220 /50 3.
R 3 * B B N . )
23 05 1.3¢C (-3 S 3/0 3l | 2y 152 2.5
o, 32 4 YA N j .
Y 78 p /\_- )<5 &5 326' 330 2 ) »/551 —
2
Averagel|.s567 3 $63R
Nomour aph Setup
TETRY Nomour aph _Se
METER VOL. —2i :zj;i Proter c - Imp.  Vol.(End)  Vol. (Start) Avol. Im1)
START} 10 97 % .
[ 21 /7 ) - L
swiprs oL 2% Jged ;«'\;::;’ Pstack = T cack N, < . 5
Y. I /-..- ..-vl _ ,y '/ R
Ceitot ctack Press.| Barometric Tmeter © or = v - 4 - hd
F 1n. Hg-Gauge Pressure an .3 d ~ e
% 1) 3 L JU- S/( g - Noz(ldeal)= -
] vio = 3 X noz(hctuan-. 323 w1 /S5
Fercent O * e -
vy = ¢.63 . a glErd) alstart) Aorams
filica - 5 -~ . .
Fosae g EUSL3 L JUTS L o
Total Vel. K30 /e vym!



PARTICULATE

DATA Leak Check Rate 1soxiNeTIcs =/ ¢ . TEST NUMBER /é’
Sampling Time .’1._:3 £t /min - DATE M
Per Point, Min Before OFERATOR id ﬂ
5 After FUEL A
SITE G
PROBE m‘fm
Sample |, METER CONDITIONS TENPERATURES, °F —
Point AP | AH [Meter Reading| Stack {Probe | Oven I?ﬁm?eézt Meter Oget | Vac.
ok 40 | 3¢ ) 526289 | 3¢0 | yg0 | 100 65| &° ]
5 | 39| 52625 | 3¢5 | /8¢ | 220 g5 | €r ]
3 AL LS B2cE 7 3¢5 | /50 220 (51| €5
tf ALy Ay | Brg 28 | 3¢5 | /59 | 220 62 | 65
5 23| .| 5acp. 03 | 365 | /50 | 240 6L | ¢¢
6 A3 -S| 527029 [ 3¢5 | 152 | 250 ¢/ | 7o
7 20| .70 | 27275 | By |24 | 25 6f | 79
g 23| L |Ea7d. 20| 220 | /79 | 250 50 | 70
i 25 | .90 | 527630 | 370 | /184 | 255 6l | 2o
/Y 25 | g0 | 52784/ | 370 | 350 | 220 68 | &%
V2 23 | gL | segey? | 300 | 240 | 230 A 20
2 Je | 40| 525237 | Ji0 | 13J | 262 ¢/ | 79
A =7 .
/ A2 | ¢F | 5283 74| — | "T° - 74
P AL | .3 | 5255 28 0
3 73| .o | 52FESE 70
’ ' , L_/
"{ 24 | 50 | 5E8E g =0
5 5 s | g0 /5 =0
¢ A5 | 5% | 529/ 78 7¢
p) 21 | 7€ | 527872 26
P 24 |, §5 | 52952 70
9 2 | .25 | 5299259 2y
yy, 22 | .2€ | 5279.57 =0
/7 , 21 75 53 or. 5¢ -0 —
' 29 | 6 | B3edrd 2 =0
7k
Averagefc. /T | 204 225K
- . Nomoyraph Setup
weTER voL. —END 5).)'.3_.;,D e - c . Imp. Vol.lEnd) vol. (Start) Avol. (m1)
STAR1‘52V’":""’ er n 19% - oI - i'd
SAMPLE VOL o2 fe3 Patack = Tseack ;
.2 Vi T - ¢/
Critot Stack Press. | Barometric Tmeter * op =
r__-———5 37 1n. Hg-Gavge 3:;“;’(:" AHg - Noz (ldeal)= 1 2 - c - g
£ - 72
o _] VHO =) ) wNozikctuall= 346 Toral
) '_,{ L2 .57 - M, a(End) a(Start) Agrams
v .05} 76 RV G4 Y S 9.¢
Tatal Vol. M50 2 / ( ml




PARTICULATE

77

Total Vol. Ks0

37 ¥m

Leak Check Rate 1SOKINETICS = /N resT noner__ /)
DATA Leak Check Rate A _
vac , DATE 2 /177
Sampling Time in. Hg  ft /min OPERATOR < -
Per Point, Min Before A
g . FUEL
. After SITE G
PROBE LoCATION ALK
L]
sample | MCTER CONDITIONS TE"PER"TUR-‘I:S' F 0.7 |vac
3 - . mpinaers ! :
Point DPg r N H ‘Meter Reading| Stack |Probe Oven In 1 Out Meter 2
2 A5 L | et 3 K5 Lo L 240§ 250 | p/e /3¢ 2.5
3 v C AR i | P 295 |23 -
ef 4 2o | efiefL 27 320 | Boo | 25¢ 7 h /
5 ¢
. Sa | L (Wi 55 | gg0 | 2aa | 30 | 250 3. 3
. . ’ P . - . . -
7 3 | [T a w5 | 210 | 2de Sl 2.5
[ - Sy - — . ]
< A TP LB 852 sy | 2o | 33¢ | 250 ] i )
L7 {)
‘/'4)' [
v ey Lade e 5355 300 | i | see /3¢ S
I3 T 55 7). 3¢ ThHa | o sC VaeYy, R
13 Ve
/< z
- T - . 2, -~ \ -/ . e
5 | |65 [T S g S | See | /0 | e | 2eC /50 )
— | 2 oo o Cogn -
i L35 |37 | hid 73 35 | 3Y8 | 270 /5 2.5
v , . P B - - . -~ .,
23 o7 7/ A & 325 REG | p X! or e
3. N TN Yl 28
24 R N LA RE X 360 | 350 | 29¢ /5 2.0
|
<3
Average| “3x | =7+ 1047 R
Nomour aph Setup
Enp| L7 32 c Imp.  Vol.(End) vol. (start) Avol. (ml)
voL. i L 2 o =
HETER STARTM B ’ metex I'PY 7/ 3 </ - /L’ Vi = 2Y
- 2, LT Pstack = Tstack R .,
sawpLe voLd ¢ 2 el e e A: * ) ) V2 R
c i I stack press. Barometric Tmeter /’v 2 <
pito 1. Ho-Gauae Pressure tug - Moz (I1deal)= ’3 = - © =
20 §( S
v Hy0 = 5¢ Noz (Actuall= Tora
Fercent 07 * NP N . #4 ¢ (End) cl(Start) Lorams
* silica FIL N X i
1 /8.8 e X




PARTICULATE

e
Total Vol. Hyo 27 emi

DATA Leak Check Rate ISOKINETICS = idd . tEsT NomER < 7
Sampling Time ixfcﬂg £t3/min _ DATE b _ R,
Per Point, Min Before OPERATOR J 4
3 After FUEL
SITE :
PROBE LOCATION_ /&« Ac
'—L'%-
Fample Time MCTER CONDITIONS TERPERATURES, °F )
Point APg | AH |Meter Reading| Stack |Probe ‘| Oven Ir;urz:xnaeézt Meter 02' V| Vae,
1r’f‘1 1éz- ’ 57 530‘7‘/’6 S’._/? <€‘C: ™
2 €3 | By | 531" b7 o —
v .
3 €3 |.5%|53/3.27 =5 —
4 75|70 | 53,545 & 0 —
-7 . / g . ]
74 7 749 3/7¢.72 ¢
¢ £7 (.53 | §3/7/2 50 —
i P | .5y | 832/ /2 y —
2 R
¥ /f’ )/ | 5323.39 o
7 /30 | /2 | 5325 78 §0 ]
ki . .
// LFol /| 5330,99 50 —
/2 0| 685 | 533235 s —
r.,,;ﬁ 62 .57 | §334.05 5o —
2 LF| .8 53355/ %0 —
3 D3 1.6y | 5337463 o T
L/ i) . 5)'3 7 /3 (50 —
5 57 V.52 | 53945/ %0 —
7 %5 |.57 | 534352 %0 —
) L2 .92 | 534567 =0 —
7 Jo |-z | 537752 % —
t,” 145 ’ 5 7 5‘ .5 sr'(’,,f,"’ 4 80
/0 .95 .87 | 5352 .00 %0
]! ,9v | 5Y | 5354.05 =y
/3 3| .36 | 5355 54 Py
72 T
Average|053/ | 2820 1027 % n
- Nomouraph Setup
HETER VOL. —= 535% Imp. Vol.(End]  Vol. (start) Avol. tml)
sTarTRIVY 32 Preter = € ) Sivd ‘aet o
snere voLB /752 £e2 Pstack = Terack " /'j . - =7
e o -
Coirot stack Press. | Barometric Tmeter = ap - 0”2 ‘ - /e = w
P 1n. Hg-Gauge Pressure " / - o /
, 7 ﬂ’ 5’"5 AHq - Noz(1deal)= - A
pescent O .l S HO = 5 2. woziactualls Tora) 7L
) ,{S =& g. 75— - “. ‘ S(End) q{Start) borams
Fare 78 2 TwlHL oMY .



PARTICULATE

DATA Leak Check Rate 1sokINETICS = /ST TEST NUMBER 2
Vac N DATE .
Sempling Time in, Hg  ft’/min _ OPERATOR .
Per Point, Min Before N
FUEL
‘5 After -
SITE 3
PROBE LOCATION .3
[
sample | MCTER CONDITIONS TE“PERATUR‘f’_;lnEeIS I o n Vac.j\
Point AP, | AH [Meter Reading| Stack |Probe Oven T T Out Meter ' 2
/ 4
s Al Y | e 73S Sife (290 V270 7 Fe. 3
2 SN g azed | 520 (33¢ 250 |20 /o) _
of Llo |2 | 425 WY | Boe | B2O [ 300 | 230 /o 2
S “
6 ¢ L6 | 476,42 |5t |00 | Z | 240 e </
—~ A NS LT g (BB |3 205 V2 2 —
$ LY 5 oo xo 7?2 Y/ 2/0 3 30 2506 Sl
g 7
Zi 4
/7 LEE | S ys 259 | 50 | 300 | 330 |20 /25 3.5
2 e | g ST | s | B30 | 235 | 260 /3 -
/3 ¢
Y4 <
/5 D | Y g p .90 | 560 | 316|320 | 255 /30 V¢
JC 30 e | yLETY .33
/7 g
15 4
/ > . Ly PN Jog .
15 \5h|.?24 | - FL \weql 72 |575 | 30 | B0 220 ) A5
2o LR VDR PPAS LAY 230 | B2e | 240 /=0 —
2/ 0 - 3.5
22 LS| 5 | yeqt. ¢ 8 | 5a¢ | 315 | 315 |24 /el
23 28 |3 |YL9% 721|550 (320 | 310 |24/ /ero 2.5
24 A3 Lo e/ Dad s 52d | 23¢ | 222 |2y /el -
2 ‘
Average|.32 | -3 531
PIZEER £ AR Nomouraph Setup
END lerhir c Imp. Vol.(End)  Vol. (start) avol. (ml)
L4 OL. = P, - = 5
HETER YO ARt Y 3 mecex n 35 . YA - 3
sampLe voLY 34592 £3 Ce v Psrack = Z:""k . Jo ; e . Ly
. - -
stack Press. | Barometric meter . "
Cparot 1:i;c-ca:7e Precsure Ang - Noz(ldeal)= LE] (4 - a - © .
237 | Lo #el a0 51 y
. 337 L o - ./ Noztrctual)= Total ~
Fercent Oy -‘ Vizwidos Y] g(End) alStart) barams
cz e = e .y . .
s q L4 R AL/ S

Total Vel. Hy0

Al m



PARTICULATE

g

e
i oo R RP_
3 o - T
PROBE wcmxm_m
= - TENPERATURES, °F
roine [Time APst‘EARHCON:ZIZS'NZeading Stack |Prove | oven [—TRMMEEE ] wever | Ot JVac.
9:30|,67|.72 |s362.27 | — MersR rempst. our b. <7
4-2 .72 |99 | 53¢, 07 576 . / * 17.6]
3 78 |. 90 |5366./6 | ) { ( / \ -
4 |#5 .96 | /.0 |5308. 63519 [ 1) / 7. &
5 96 |10z |s37/ 09 | — ) [ \ so |
é 1.1 | /23 |5373.4¢2] — / X L /9. 3]
7 /15 |/ 32 | 5378 .00 | — \ X ( { /|
8 S0 {238 |s5379.42 — ] L ) \ ve-e
7 /1 | /.22|5380. 62 | 577 [ ( ) 0.9
/0 Jos | [20 |53%3. 26 | — [ X / /071
/! fos| /)20 | 5395, 67| — ) \ ——
12 .32|.36 | 5367, 080 — \ ) [ ) .2
E-( Yo!26],48 | . 55 |£3688.-720 | — \ I ( 1 \ 'fi
-2 53| .59 | 5390.42|5/9 [ L 7 ) st71
3 64 |, 72 | 8839231 — [ A{ 67
4 6z | .70 | 5394 45| — \ \ [ \ é.6
< 58 | .76 |s96.07] — | | P LN/ Zo
¢ a3 | 92 |sz98.20| — | | [ 1/ §.2
7 |2 |/.32 |Sye?. 63 | 579 \ * 'T#z:
o | /2o |/32|s%es. 4 | — /1) /2
7 [ 20| | 82|5¥os 52| — (V17 \ 1,3
/o (25| .27 |se 7. 04519 | YLy /20|
v de )27 s32| s41.3) | — | [ { (| . /4.7 ]
2 Jos| fis | SH13. 6l —| ¥ i - /9.6
.Averuge ,90 | /-2l |S2.536 579 =
em|S4h3 o 1l nonaiash S Imp. Vol.(End)  Vol. (Start) * st:S A‘AM”
METER VOL. S - e Preter * ¢ = N o . o i <o <6
sapLE voLBSZ 5383 Pstack = Tyeack = " 106 . g0 . 70
TR Il Al R 2 MU
7?7)———":'_; ’4? Bo.o0 Aug - Noz(Ideal)= roral
Fercent 03 'l——:z—v Mo by werirenans '245:4 g(End} glstart) Agrams

. .- 165
widf Ve sum el d e . g
80

Total Vol. Hy0 ”%l




PARTICULATE

81

DATA leak Check Rate 1SOKINETICS = ‘7‘ ) b\ TEST NUMBER /7
vac 5 DATE 3-—/8-79
Sampling Time in. g ft7/min - OFERATOR R. 4P
Per Point, Min Before ———
FUEL D
s” Hver SITE G
PROBE LOCATION A e
lample 5 METER CONDITIONS TEMPERATURES, °F o A
[&S’oinl: ime APg I—YAH T,Meter Reading| Stack |Probe Oven Li_r;_lrb\x_ng_e(r“s‘_t_ Meter 2’
iﬁ,; 7 23] . ,S% | 4714 54| 420 |520 | 260 10 | s28
kz ——— |00, —
3 03 |,20 | 47/% 7 | y4o> (320 |2/5 78 | /30
q .03 |, 20 47/6 . 84| 38c | 330|320 \ f /30
T s & °v T [ \ —
6 0.0l .07 | 4717, 14| 4e5 | 220 | 320 | | | | /35
7 |, 75| 4720498 (oo | 320 (325 | | | | | 140
e 03 |20 | 472]. 99 | 390 (320 | 325 \ /42
*% 1 oo Bl
[0 Lol .67 4722 .85 (4o | 320|308 ( / /<8 l
0 09 |. 62| 4728 63 |etes | 320|352 | \ |\ | /50
2| lLed |l 274727 43|395 330 |32 | [ | | | /52
'g » oD ~r /"‘"\J__\___
4 . , 07 | f728.26 | 46D (320 | 305 /55
74 L/ .78 1 4731, 251 4z0 | 330 | 30 /5%
o Joof | . 27| 4733, 20~ ) 1]
; e
"L &, 6 -
% 03 |,22| 4734.83 |¢/20 370 | 302 | | ) /6o *
R| .09 |, 74 | 4737 84 420|320 (g2 | | | | |/ée
» Jod | .8 w737 971 395 1326~z | | | /62
s 21 o.0v {
1 2] |.07].56 | 74277 40> |35 | 309 | | /63
23 84|, 22| 4745 2T /o | 320 | 3o /66
P ,os | 40 | H747.495|380 | 320 | 3o5 /68
. \ r
v
Average|. #s~ |.367 4o3
MEFER UBR - /.05 mouraph Setup * AOMO ERAPIH Cha(y .
N aN‘!.qJ‘—"’ c . Imp. Vol.(End} vol. (Start} avol. (ml}
MEER VOL- starT@b 7. 1€ 2 Troter © r [ l ('z - /60 - /2
were voLB3 2. S Jerdi~ CURK.,  Fstack © stack f
— L - /FD . 2.
E:um I stack ¥ress. | Barometric Treter = hw - :.23 ‘[L o R
: 1n. Hg-Gauge Pressure an . oz (ldeal)a - =
C | 3o d g —2—
.§37 3 z 3 ¢ o -1-6 Noz (hctualye -3_’:/ Total _____[i_
percent Oz = . #3 G(End) a(start) berams
Yo 103 . 26 R D=y S e A R v B

ki
Total Vol. H,0 4"__1"_1




PARTICULATE

DATA Leak Check Rate 1soxmweTacs = /25 8 vest women_
] I sl e R, ]
3 After ::: —-C-;_\
o oo SR
: TERPERRTURES, °F -
e e PNy P gy = o s R el
o g2 |.y3 5915 45| 389 35
2 g2 Y3 5912 3/ 35
3 50 | 54555 e
e . 7 5«/’u ;, 3. x
5 |12 || 25 Y2
¢ |I”% , 55 SHLL/.;«/ A5
= s 7L | 524 23 ]
5 (22|80 | 528 20 o
G 22| -Fe &t 1¢f ]
/o ‘ K¢ | S952./2 T
// 200 |78 | sy 3o R
L .50 | 5435 55 N
1 A e | B5Y30.0) ]
2 A2 3| /38, 5O T
3 3| SS e s R
¢f J3 |7 59/»//..5.5‘ ]
5 A gyd357 ]
A S5 BS | syyd? ]
2 27 | .75 | sywe.lo ]
¥ 23 |5 | Bw16.56 R
7 27| 3¢ | 5490, 93 _
) 22 | 5¢ | 5Y5L.9¢
7 12| ge
L 03 | ./ |5455% .
B
Average c5h7 ) of e 32 ]
E nomouragn Stisk Imo. Vol.(End) Vol (Start) avol. tm1) T
peren vor, RS 7938 .. . Ims. Vol : ol. (m
NS i P e o nooLl - L -2
- - 1] - Sed - _2
e | e el N S D 2
VH,0 =2.0 woz(actualls - VL Total 7
Fercent Oy J_____ 4 'JS :2 5 :;, " u:.t wee ;:““ 'g(Ené) g(Start) Agrams
V=,53 82 o 91 p
Total Vol. M0 '5‘" / rl



PRRTICULATE

i S

83

Silica .
st

DATA lesk Check Rate ISOKINETICS = //-‘ Sy TEST NUMBER 27
vac DATE pra
[Sampling Time in. Hg £ 7 ‘mir =
Per Point, Min Before OPERATOR
b After FUEL /l‘
SITE -~
PROBE LoCATION /& A’
isample Time METER CONDITIONS TENPERATURES, °F
int ; ) O_,\ Vac.
Point AP | AH |Meter Reading| stack ]Prcbe Oven lr;:)‘m?eézt Meter 2’ a
2 T LD [ Y7EXEY | Sere Bl | 2du | 232 a5 -
3 L A3 L4)hér vy f Lo 3/ 200 i3 ’ js -
&f VA Woga 8.5 570 | 324 LI /3o S -
5 )
< o
- > e - -
7 57|47 [ yveiea|sae 315 |35 [rsa gy 3
- '
5 . Ly - - -
5 3 | | s 335] 32525 3, =
vi o
A 2
) 4 < : . Ty —
i cXe |y | L0089 | 830 | 2w | 345 | /3 "5 3
‘- A3 207 o | By | B2e | g3 Ny _
73 -
2 Vo,
,’“/ o/
g -5 3 |83 5L (330 320 | 24 4t 3
A5 12 w2 38 | 53 1350 | mes | Y /52 2
‘ ’ J
A ¢
Vi 23158 e e 5% |30 /9 | P Jees y
2o AR YV Y 500 | 350 | 3¢/0 | 73 150 -
2/ 4
& )
12 &
P
23 /35 1.y | 405427 | 550 | B30 | Boc |13 /e 3
" o T - ) .
24 '/5 (G “o Sle 350 . Y 130 /<0 2
6o
asdh) .'.r
30 3 3¢/ 5327
Average| 23 | 23 iR
—_-T Nomour aph Setup
perEn vou, —ENDIY 2844/ » . c . Imp.  Vol.(End)  Vol. (Start) Vol . tm1)
sTART|7 JSB S P meter " i3 S 22
SAMPLE \'OLQ”,‘/zﬂ fed eV Psrack Tstack - - - -
. . . "2 /¢y . seo o3
Ceieot crack press. | Barometric meter - " p -
- $37 S ‘;:e)s?-'/' tHg - Noz(Ideal)= » cal - 4 - =7
| VHO = ¢.L Noz (Actual)= Total _________5 3
Fercent 02 7 - 4 ¢ (End) aiStart) borams

,/_,'.\-/' 7 - ~_ . '5

Total Vol. H,0




PARTICULATE

ISOKINETICS = l”p\

DATA Leak Check Rate TEST NUMBER @ 2-
T, SO ——
3.0 2
PROBE LoCKTION IV 7ICHC
. TENPERATURES, °F
i:ri'.\f:te Time APstTZRHCON:z:ZSNFSleading Stack {Probe | Oven I?ﬁlilgeéit Heter 02,\ vac-
pekleiio|, 49 |, 53 lsure se |sev | — |270 | ( | 4o | 42 J e
2 53,57 |s474 25 |so5 (250 |280 | { |5w | 62 de |
3 el | 67 | Sdr6. 18 (sve (2685 | 285 L bo 'Y ;:
4 b8 | 75 | sy 7€, ) | s0S" | 290 | 285 L éo 632 =
£ .80 | .87 | sy e 25| s25 | 290 | 290 L bo s 6.2
¢ 82 | .87 | 482 .34 |sve |29 | 295 ) Ead és~ r s
7| |90 | 15 | sveq.s2|s57° 270 295 | | |s9 [ 4| | R.=
o .82 | .87 | s4gb, 63 | Ss70 |27° | 295 \ 57 | 63 ) 6—‘5
9 73 | 17 | swes, 62 [uss |zo5 | 295 | |59 62| [ e
2 S| 6o | S Fo. yo| — | 290 |29° \ Y3 62 \ o
1 635 | M | 492, 35| — |29 |285| | |s 62 | Ise
12 97 | 92 | 5494, o2 |570° | 290 |25 | \ |5 | 42 ¥ <
. 47 1.5 |5y96.30 |sve |~ |252 | ) |42 | é5 .7
2 5) | 85| S498. 07| 505 | 260 | 252 / s 48 r o
3 51 | .85 | 5%99.75 | sps”| 262 | 25® \ 55| 68 o
4 67 | 72| s5321. 62575 |29, | 25w = | 48 é.o
qd 176 | .81 | 5322 .69 | 570 |29° |25 57 | 6% €.
3 81 | . q5 | 5525, 84 |52 | 299 | 26° 57 | ¢ce / 7>
7 1.2 |30 | smv9.d] |520 |290 | 270 7162 | { o
8 120 |).30 | s%/0.93 |s20 (205 |275 o | 7o ) %9
9| 1.257]13S | 5573, 50 |70 |30 |285” ¢ | 70 .0
vo 138 |1 ds | 556, [6 |~ |2 |290 6o | 79 /.o
" 1.22 |30 | §5¢8, 6 | —— | 3/0 |B0sD 60 | 72 Pe
12 95 |l.o2 | S5z Joo| — | 285 | 295 c | 7= g2
1%
Average O%‘f' 0. 954 a‘;; ]
veren vor, E2| 557 B . fﬂ.ﬂpfw i Imp.  Vol.(End)  Vol. (Start)  fpvol.(ml)
sam|sy7l 222 mater " i - Jee . 2t
spere vorN 446 %] ee3 :stack: ::tack : . 4 - /o0 >
LJL/]—_— o \HO = Noz (Actual)= Total —14—-
Fercent 0p = . #4  __g(End) alStart) barams
R ey i &

84

Total Vol. M0 _‘KL&



PARTICULATE

Leak Check Rate

ISOKINETICS = iz AJ

2=
TEST NUMBER

DATA
vac R DATE ;5 Zﬂ 79
Sampling Time in. Hg  fr/min OPERATOR B«
Per Point, Main Before FUEL 2
After SITE
PROBE LOCATION gztr, gz\
.l - : TEMPERATURES, °F |
METER CONDITIONS L
Sa’f‘Ple Time a —— . Impinders Met j 02" Vac.
Point NP T AH—IHeter Reading| Stack |Probe Oven In_ | Out eter l
/o ] |
d . S~
2 SB0LBZ B0, 48 S¥0 300290 Y20 /2D

&0/ 65

S oo

METER VOL.

ETART]

END!

e

SAMPIE \'OLE

“pitot

L0y

Percent

22 [ ¢:3 COYT

sStack bress.
In. Hg-Gauye
| Tn. HGZOabde

baromceric
Fressure

24, yli

LD/ 2STR2ND P2d 2.0 —
< 2 /3 803 .0 oo 32 nRo0 230 2.0 —
i_\S"' 0
4 o
39| 93805, %2 S3n200 | 250200 X 2
& L0 1] 18046 SBIIDO 260 Pao /o 2 =
9 o |
7
Pie, O
V74 S3ILSR|809.32 N2 | 36029~ /A 0 /(3@ =
/2. o _|/2AE/0, S22 326 B4DIZ00n 230 /30 —
=3 D
/ <3
YA SOLSTTB8/3./F S=20o 232030 o 3> =3
Lo L)/ B/ 2= s s20|3/0.220 30
L}
/DB O
/) b L6718, 12 12T F/0 13)0 28 36 =
r Ol Lodlgio @ 28 [¥90 520 |3/ 230 /30 —
©
o [
> L[l | [7 18/ SUSZL 200320 26 30 —
Py . FEINZ e | B0s RANEZZO /36 —
"
Average| adb | .2 ;'7;{1!;%_

Nomograph Setup

Preter © €

Ferack = Tet

Tmeter = &P

ORg - Noz

% Hy0 -{«9 Noz
V)’ 3?'0/4

ack

(Ideal)=

{Actual)=

Imp. vol. {End) Vol. (Start) Avol. iml)

n /28 - 0o 2£

02 (.S - & - s

#3 o - (®) = e
Total 11

[T c(End) cfStart) Lgrams

silica , oy o . _ ,g

1. Hy0 ipq

Total Vo



PARTICULATE

ISOKINETICS = lo 5 \]

-4

DATA Leak Check Rate TEST NUMBER =3
T T vm—— i:acu 3 /min DATE 3-24- 7¢
] wetore orn R G
g o After FUEL ———L
SITE G
PROBE wcm@x
sample | METER CONDITIONS TENPERATURES, 7% ] T
poinc [T DPg | AH  |Meter Reading| Stack jProbe ‘| Oven IT?““&L Meter Oprt | Vac.
-] |#£3¢) 3| Bz | s52/ o |H€O0 | 26 | 25> . 57/ | 58 ?
2 .37 |,29 | 5502.,8 470 290 |250 | | |8 | 5% P
3 Lofef | He | SZ2Y, 43| ef 757|295 | Zée Y s éo do
4 st |.59 | s52£, 25]yfo 295 270 | | | 57| 4- <
— | ——
£ o) | .43 | sm27., 72id8° (295 | 273 s/ | éo .
6 67 .91 | 5529.66| 490 |275 | 285 s2 |60 =2 |
— T —
7 L] |Jis | s532,194F0 3@ |Z29S 52| é- s )
]
8 115 | 120 | S5z éd e |z |25 [ |52 | ¢4 7.3]
7 /5 | 1. 20| 5537, 2/142° 290 [295| | |ss |6z oo
‘ [ —————
/° ) 15| S32e. 63— |27 | 305 [ |5w | é= #.2]
1/ 10 45| ssgz.02l— (295|370 |\ 4o | é5 PN
12 .87 |. 92 | sz 3sT— |290 | 270 | | |[¢o |63 7o
. T
Y T ——
s~ | 50 |.52 | 554599\49 |22 |zs0 | | | — | 62 7 2.
2 53| . 55| I5d7.70/ 490 (295 | 270| [ | —| ¢2 %>
2| | 58|.62| s59¢9.55 4% |28 |20 |\ | —| ¢= P
4| . g6 .70] st 949|490 (295|295 ] | — | 4= 2]
[ [ ——
S l10:54 .77 | .81 | §S53, 490 | 290 | 352 — 6z 4.0
\ —=2: 92
6 .83 | .87 | 3555 64| 490 | 285 | 3/0 — | &3 é.3
7 .79 | .8Y | 837, 77| 490 | 27 | 3/0 7\— _ és” :?
£ 67 |-72 | S559. 72| 45 | 265 | 315 — | == 5o
. ———
1 b2 | .65 |S5¢/ 5t 485 | 260 | 3IS — | s= ey
0 .68 | .62 | 5562 40| — |240 | 3r0 — | 42 :
i .§7|.-6° | s365./9| — |260 | Bso — | & :T;'
12 5/ |.5¢ | S5éé.078| — | 265 | 3Bis - | 46 |« 5]
' oS | 07 dg¢ ¢ o
Average|osd| o73% e ]
Nomour aph Setup N
WETER VOL. E‘ND%” : . ) ;i } Imp. Vol.(End)  Vol. (start) AVol, (m1)
START] 0|07 " meter 149 . (oD -
SAMPLE vox.E oY § £e3 :n.ck: ::uck : :z /o . jov i ‘:z
Cpitor | T awie |  Pressmes o . [ - o . ]
- ag - Noz(ldeal)= )
;‘37 27' 79 ‘o = “‘ Noz (Actual) .24; Total ___‘LL
Percent 02-‘ 4 ‘O‘l* . ,7{ " __g{End) a{Start) fgrams
Vo 2S5 - 4.3 - |12

86

Total vol. Hpo ¥ m1




PARTICULATE

<r.
Leak Check Rate ISOKINETICS = _  © . TEST NuMBrR 1
DATA e _ -
vac s DATE
Sampling Time in. Hg £27/min - OPERATOR
Per Point, Min Before FUEL 2]
After SITE ‘1.
PROBE LOCATION /7Lt =uc #
— ]
sample | METER CONDITIONS - . ERPERNTRES 2 rs —| 0,V IVac
R - - Imoinae .
Point DPe ‘ AR ‘Meter Reading| Stack |Probe Oven in_ 1 Out Meter 1 2
—

7

29 |0 Y52, 96 | ey | 2as EN 25 Sl -
| I sy ae (350 (320 [Rea 2o /25 -

OL 00 Y 5945 (520 | 300 | 290 | 2 725 —
M| e L yyg 57 3Y 153G | Beo | 290 | pec J 30 2.
DA N qr S5 e | 320 | 3¢ [ D /30
V2
2 ‘ ¢ ]
/7 | Be | 1/5das? | By | 3ed | B | ) gy Jeo 25
= 2L A /A L/5/é’ 2,2/ Yoor | 320 F 2005 3 -

/\5 ,‘/7 5L L/{%L/.gcf- 5/-’-‘ 3(""—) .3\/5' 24 Il U —
A o 1 YREA 53 1350 [0 (30 | 250 I —

Q

% &
L
. ’ P . - s . - —
[ S| b2 |Hpeese 520 305 | oo |2 e 3
> A9 A JSRCG5F |2 S¢ | 3 200 |25 80 P
7/ C7
—
22 4
B 3|3 | kT 58 | 520 | 305 |3 274 7 %0 >
214/ X 0d {wveT72.57 | Yo 370 LV 2/ s 8¢ -
(5"
14 )y 51/ K
22 24/ v
Averagej -223|.2¢¢ 57
HNomouraph Setup
r vo exle’y 7 23] 27§05 . . Imp.  Vol.(End)  Vol. (Start) Avol. (m))
T L. g 27 e - . L. e
" sTarTi#3 5/ 7 merer " /27 - /o0 » 27
) - T -
sapre voLR2 O M L ged v Terack stack 'P) S /o - 2
Stack Press. Barometrac Tmeter © ar = A - ) o
1n. Hg-Gauge ::ssure‘ g = Noz{Jdeal)s 23 ¢ - 4 - :
; pr "/z( 7 )_ rotal 2
s Hy0 =/ Noz (ACtual)= —
vercent Oy * o 45 2% - L] ¢{Erd) oiStart) hgrams
R sl 23 /35 . 43
87 $33

Total Veol. H,0 N



PARTICULATE

Leak Check Rate

ISOKINETICS = t 0{\

o

T

DATA - TEST NUMBER X
i T
3] e - e
PROBE !ocrx'!m_é&&
- TEMPERATORES, °F 1 \
i:?ﬁte Time ApsmTZRHCONﬁIeZ:N;eading Stack |Probe ‘| Oven ITﬁ‘“feéﬁt Meter 0, 0% V:
~ | Wize| .56 | .55 | 565 6 | 490 |220 | zs s | 72 42]
z 6l |.60 $i7¢.359 Yoo | 260 | ZsO é° | 72 4.5
2| |61 |. 675572 44|49° |B/0 | 25° 53| és <o |
¢ 77.].75 | 557442490 |0 (250 | | |s¥ |49 P
s 176 1,71 | 5576, 43 |40 |29 |2sx| [ |sx | és 7]
6 62 | 8] |5578. 49 |490 |285 (260 | | |53 | 62 .0 |
7 .68 | 6] |s5B2.38 | 490 |295 | 265 Y 57| 62 S/
8 b2 | 6] |5582. )9 |40 | 295 | 27° fo | 2 £e
9 5% |, 5¢ | <583, 87| 405 | 280 | 275 ( | b5 Py
/0 6] | b0 |smesicg |— |z70 |2g0 ] | és Lo
il 47 |, 46 |5592.2] | — |295 | 285 Iz N
12 Y | 4o | s58.72 — |28 | 285 43 Q,_J
iy 33 |.32 | 5590.06 | 4#0 | 220 | 220 62 2 g
Fz 2| 2d | s/ 1482|270 [230] | | | 62 2.y|
3 27 | .26 | 592,79\ #/8 (260 |240| | | | | 4= > e
4 Al .47 s<9<. 20\ 4@0 (292 | 25 ( éo 5
5 41 |, 46 | 5595 851480 | 290 | 250 ) é/ iL
¢ .59 |,51 |53597. 5% |¥49° | 29° |zs5 ] 6/ 4.7
1 [ 1 _|[e% |SFop. 0> 485 | 200 | 265~ \ [ ¢= PN
8 [} |lo8 | 5692 28| y8s | 28 | 265 é2 8o |
q (15 | L14 | SCodf &/ |yge | 275 | 270 é2 7.2
I S5\ 1Y | 5607. 29— |270 |27 62 8.3
N (15| frd| 56°9. 71| — |275-| 275 (| é3 73
L] qelles|lo3 | SC/2./62] — |270 |270 7 ¢3 ?
Average| *?|.af | P ‘
METER VOL. ENDF:__—_—-" » t—%!!—?fjgt—ua - Imp. Vol.(;:d) Vol. (Start) Avol. (ml)
st §e1 Mg eter nw 48 . _4g0 .
B R~ S S
Eret —_— Hg-Gayas th“:l‘ge tHg = Noz(Ideal)= "3 2 - e = v
:E[c?;o, -( _J ) Hi:,’ 2‘1%‘ Noz“‘itm”- T G{End) a(scamm“l ‘;Eg:
S e - 4367 .

Total Vol. H,0

t
4%

,.



TEST NO. %

pate

T =43

PARTICULATE LAB WORKSHEET

(Inlet, Qutlet)

Box No.

LOCATION  Bui”

Eng.

Test Description e S¥ & /g eco mgég,

Dry Gas Meter Vol (ft3)

Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
CONTENT Hy0 RINSE | "RINSE FLASK TR PR
BOTTLE NO. #3 > =, j
BERKER NO. '
DATE WT.
L;rﬁ}: WT. | 1 9S . Agu7 S 24985 6 XL
2 1¢ 2G04 47 2983 0 806z
3 ¢ G4 Sr 27%i o % 0|
4
[f AVG. 96 480 ge 2983 D 8063
POST TEST WTS.
1 16 t2c% 22547 0 44719
2 . b2cg §2 257P 044G
3 PR PAT 512543 0 9407
4
AVG. 46 v10% 52 2387 | p 442
A WT. 0 edot 1954 0149
A vie = ml LOAD k1lb/hr
A Dgv = £t3 05 %
L M™n z7371 mgm REMARKS :

HE30=5 resw .



PARTICULATE LAB WORKSHEET

TEST NO. 2 {Inlet, Outlet) LOCATION STACHE
Date 2179 . Box No. Eng.
‘Test Description waw. o .F-& Lo, 008 twfi
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A pgv Initial
. A Vic
ACETONE DRY FILTER BLANK o
CONTENT H0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. vy ¥z ")
BEAKER NO.
DATE WT. o
TARE WT. | 1 roz. o | 49,422 | p444l o
2 10z (1437 Ha-edhe 04597 ]
3 loz- {435 4oL | o 4g9o ]
" —_—
AVG. [02 i 37 4Hq.¢413 09642 :
POST TEST WTS.
1 Joz.15$4 49. (469 .0140 ]
2 lor 1458 44468 | /. 01€2 ]
3 10115 H4¥88 | 4 07€7 R
p _—
AVG. 1021485 4.4 | 0296 T
A WT. Do51g 8008/ 0./193 ]
A Vlie = ml LOAD klb/hr
A DGV = £t3 0o %
A M /76,3 mgm REMARKS :
90
8830~

S rey



Date

TEST NO.

Test Description

2

Prup o0

(Inlet, Outlet)

Box No.

Lo, 000 W oFp-

LOCATION

Eng.

I LAB WORKHEET

BLR

9

BE30-4

Dry Gas Meter Vol (f£t3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A vic
CONTENT H0 RINSE AI?IZESEE FII?.?S{K R By
BOTTLE NO. "9 - -4
BEAKER NO.
DATE WT.
TARE WT. | 1 jo4.3525 503073 0. 8o
My o 3525 503077 oo
3 /24 3534 50374 o Fido
4
[ v o 3526 | 59.37¢ | o.qaso |
POST TEST WTS.
1 red 3% | s338e | g oigd :
2 ) o4, eK6 5322163 10072
3 rod 18 S8~ 53357 | 4.00719
4
AVG. [0 486K 63 2oz JRY 14
A WT. ¢.33%32 3. 0087 o 1o
A Vie = ml LOAD klb/hr
A Dgv = ft3 0y %
A Mn 35159 mam REMARKS :

1o



PARTICULATE LAB WORKSHEET

TEST NO. 3 (Inlet, Outlet) LOCATION STAhAC

Date - Box No. Eng.

Test Description  écoco M\, i ofp—

Dry Gas Meter Vol (ft3) _ Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A pgv . Initial
A Vic
ACETONE DRY FILTER BLANK |
CONTENT H>0 RINSE RINSE FLASK NO. - NO.
BOTTLE NO. i -1 2 “¢
BEAKER NO.
DATE WT.
TARE WT. | 1 2557132 | 50-159& 07382
2 9455135 | $5.4597 07385
3 45512\ $0.645 | p.7392
4 .
| ave. ~ %5133 | Sorsar | o1382
POST TEST WTS.
1 WStz | o8 | o0.4242
2 9< St So ®S) 0-926%
3 956567 | go-184€ | 69243
' 4
AVG. 9¢ ¢fet | 501848 ©.92(3
A WT. 0-0%3) 0.025% o /%8)
A Vic = ml | LOAD klb/hr
A Dgv = ' £t3 05 %
A M 247) mgm REMARKS :

8830-5 rey,



PARTICULATE LAB WORKSHEET

TEST NO. ff (Inlet, Outlet)

LOCATION FHLE

Date 2-le-79 Box No. Eng.
Test Description 1wu;§:j34)
Dry Gas Meter Vol (ft3) Impinger Water Vol {(ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vvie
CONTENT H)O RINSE | ' RINSE FLASK o BTN
BOTTLE NO. g *16 *7
BEBRKER NO.
DATE WT.
TARE WT. | 1 97. 0248 49 eios 06955
2 91.028% 45 edod | 0 6952
3 G7.0243% 4% odop | 0 oq5H
4
AVG. 97 029% Yh oS | 0.0954
POST TEST WTS.
1 41-34€7 4,219 0 87R)
2 97.4245 | <uz2me 081!
3 97. 4183 o 8™
4 97.4058
AVG. 21 -Yih §d.272)7 0.573%
A WT. 2,382 4.6312- | pr¥34
A Vie = ml LOAD klb/hr
A Dgv = £t3 0y %
A Mo 51674  mgm REMARKS :

8830-5 rev.



TEST NO.
Date

4

Z2-16-79

Test Description ﬁuﬁ;3§.9;

PARTICULATE LAB WORKSHEET

(Inlet,

Outlet)

Box No.

LOCATION

Eng.

TR

94

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 o
CONTENT Ho2O RINSE RINSE FLASK NO. NO.
BOTTLE NO. #1323 ol 8
BEAKER NO.
DATE WT. ]
TARE WT. | 1 Jod- et 50-297% 0- 790!
2 jod f6A 59-2917 | o748
3 1oY-fgto 59 2913 o Hob
4
r AVG. So-297¢ 0. 7904
POST TEST WTS. o D
1 (45163 $p.323L | 09035
2 jodsead | sozazc | o-%3s
3 1od- U883 | co3237 | 0.9¢37
. ,
AVG. Io'/,ﬁ‘i‘) §0-323( 0.5¢.37
o
A WT. 0- %437 00260 0.17373
A Vle = ml LOAD k1lb/hr
A DGV = £t3 05 %
A M 243.0 mgm REMARKS :

8830-5 rev,



PARTICULATE LAB WORKSHEET

TEST NO. & (Inlet, Outlet) LOCATION BLR

Date 2-17-Y9 Box No. Eng.
Test Description 4¢ goo "°7/A, pith verlezto.
N}

Dry Gas Meter Vol (£t3) Impingexr Water Vol {ml)
Final 1 2 3 Total
Initial Final
A Dpgv Initial
A vic
ACETONE DRY FILTER BRLANK
CONTENT H>0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. * *20 4
BEAKER NO.
DATE WT.
TARE WT. | 1 47 2704 §0.3060 | o0.6423
2 971.710% 50.30u4 2 6
3 9. 17084 g0 . 30632 6 o413
4
r AVG. G7 7704 So 3064 | 5Lty

POST TEST WTS.

1 91%4 5. 7083 0 8318
2 97 Fpd3 57086 08323
3 0-8 324
4
AVG. ’ 47 1045 §5 7088 o8322
A WT. 0./44! $402/ 01848
A Vi = ml "~ LOAD klb/hr
A Dgv = f£t3 0q. %
A M 5981 o mgm REMARKS :

8830-5 rev.



PARTICULATE LAB WORKSHEET

TEST NO. 5 (Inlet, Outlet) LOCATION _ STRK
Date 2-N-M . Box No. Eng.

Test Description 9<eco l%,. _,_&_L,%@&,

|

Dry Gas Meter Vol (f£t3) _ Impinger Water Vo (m1)
Final 1 2 -3 Total
Initial Final
A Dgv Initial
A Vlc
*—\
ACETONE DRY FILTER BLANK ]
CONTENT Ho0 RINSE RINSE FLASK NO. - NO.
BOTTLE NO. e 2 * /o
BEAKER NO.
T —
DATE WT.
TARE WT. | 1 9Coud 50 . 154! 01432
2 G¢$. 042\ 5o- (88 o:74ido
3 45 0133 | Se-t99i 07437
4 —]
[ ave. - 50 140 | 07434 ,
POST TEST WTS.
1 a4 .49 - leis 0.-82%3
; 444952 | So.j7e3 | 038283 R
3 a4 981 Sa 1704 | o0.8284
EEE ——
4 sl kol g
i Wer Wt —
| avs, o 0413 go-1teZ | 58282
A wr. ~ g.06¢ o6l 0 0847
‘Sf\wﬁ o ———
Avic = ml LOAD k1lb/hr
A Dgv = £t3 03 %
A mn 150.9 mgm REMARKS :
8830~

S revw,



PARTICULATE LAB WORKSHEET

TEST No. b (Inlet, Outlet) LOCATION TR

Date 2-17-1 Box No. Eng.
Test Description  4§,000 Msf,

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 H20 RINSE RINSE FLASK . NO.
BOTTLE NO. *q Alo *))
BEAKER NO.
DATE WT.
TARE WT. | 1 Jouk3536 45444946 0.bbb2
2 194.5{13 4{"qﬁ7 0 bbb
3 10433 | 45 | o oot
4
[f AVG. jod. 3539 95 4% 0.66673
POST TEST WTS.
1 ot K73 %7.%037 o e
2 [od). &S19 478031 0-76%d
3 474134 o634
4
AVG. /°‘/‘14;4‘ 97.8036 0. 7488
A W 0./007 2. 1S40 8. 1025
AVic = ml LOAD klb/hr
A DgV = ££3 0y %
A Mn 23572 mgm REMARKS :

8830-5 rev.



PARTICULATE LAB WORKSHEET

TEST NO. ¢ (Inlet, Outlet) LOCATION STACK
Date Z2-11-~19 Box No. Eng.
‘Test Description 4§ ,eco
Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 1 2 3 __|Total
Initial Final
A pgv Initial
A vic
e ——
ACETONE DRY FILTER BLANK |
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. ¥)4 1 o,
BEAKER NO.
DATE WT.
TARE WT. | 1 4< .40 0§ 204% o749
2 q< 4320 10672100 ¢ 24468
3 #4905 | o5z | eaded
4
r AVG. 9. 1812 & 2jco 01469 —
POST TEST WTS.
1 960254 | Jos2/39 0 8517
2 66 0183 1052133 0-8573
3 [eS2i27 0-8§513
e —
4
AVG. 96014 | 405" 2133 08571
A wr. 0.0334 0-9033 0.0t ]
e ————
A Vic = ml LOAD k1lb/hr
A pgv = £t3 0z Y
A M 1449 mgm REMARKS :
8830~

5 revy,



PARTICULATE LAB WORKSHEET

TEST NO. 7 (Inlet, Outlet) LOCATION BLR

Date 2-25-79 Box No. Eng.

‘Pest Description S ceo /i

Dry Gas Meter Vol (ft3)

REMARKS :

Impinger Water Vol {ml)
Final ' 1 2 3 Total
Initial Final
A Dgv Initial
. A vic
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. #22 #34) *a
BEAKER NO.
DATE WT.
TARE WT. | 1 Joz 14 g0 3618 0 695%
2 g0z 147 50 3Czi 06932
3 02 1449 So- %23 | 6.694!
4
r AVG. for- 1464 50 352/ 0 6739
POST TEST WTS. ¢
1 /022 | Y4.ed2’ | 0.6¢3
2 g w2 Yids
3 ds (d2e | o.9520
4
AVG. gzt | 41et13 | s.956
A WT. 0. /285 2.7°98 0.2577
A Vlie = ml LOAD klb/hr
A DGV = f££3 o %
A Mn /1096.0 mgm

8830-5 rev.



PARTICULATE LAB WORKSHEET

TEST NO. [ (Inlet, Outlet)

Date 2-25°149 Box No.

LOCATION

Eng.

STheE

Test Description g se0 s for

Dry Gas Meter Vol (ft3)

Impinger Water Vol ml)
. Final 1 2 3 |Total
Initial Final
A Dgv Initial
- A Vic
ACETONE DRY FILTER ANk ]
CONTENT Ho0 RINSE RINSE FLASK . NO.
BOTTLE NO. 23 *25 »pl
BEAKER NO.
DATE WT.
TARE WT. | 1 2% (18 50 oi3 0 790/
2 9§74 §0-1bo 0 7@o2
3 95 <734 o lbeg v- Moy
4
AVG. 95 8742 &0 1611 0. 94
POST TEST WTS.
1 q¢ o439 | <oged J 1764
2 9 o454 | So 1% 1.1 %K
3 $o 1887 ] 1760
4
AVG. d6-0937 | 5°-/8¢1 L1761
A WT. 2.57198 cozsd ©3857
AVie = ml LOAD k1lb/hr
A Dgv = £t3 05 %
A Mn g30.2 mgm REMARKS :
100
8830~

5 Tey



PARTICULATE LAB WORKSHEET

TEST NO. R
?—15‘?’

(Inlet, OQutlet)

B

LOCATION

Date Box No. Eng.

‘Test Description 7¢,eco ks fue

Dry Gas Meter Vol (ft3)

Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A DgVv Initial
A Vice
ACETONE DRY FILTER BLANK
CONTENT Hy0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. 3 26 e
BEAKER NO.
DATE WT.
TARE WT. | 1 G122 §0 . 3em 073
2 g0 | Sews | a3
3 KX 56 2473 013y
4
AVG. 95.0)22-| 5S¢ 374 o7z
POST TEST WTS.
1 9 2002 £2.945% 09212
2 95.2007 | 52-97e4 | p 9o
3 ¢, 2007 §2. 9700 05109
4
AVG. 9 200f 52970 0 -214e
A WT. 0. 1887 2.6627 0. 1826
A Vic = ml LOAD klb/hr
A Dgv = £t3 0 %
A Mn 30340 mgm REMARKS :

101

8830-5 rev.




PARTICULATE LAB WORKSHEET

TEST NOo. & (Inlet, Outlet) LOCATION STACAS
Date 2-28-9. Box No. Eng.

‘Test Description 7% evo 't"/b;—:

Dry Gas Meter Vol (ft3) _ Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final
A pgv Initial
‘—'__ - A Vlc
ACETONE DRY FILTER BLANK R
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. »23 ¥29 *i¢
BEAKER NO.
DATE WT.
TARE WT. | 1 oz 5] 50294z | o0.822<
2 o2 11¥4) 502940 o 229
3 IINLLA 571189 | ,.8232
4

r AVG. fo2.1¥48 80 2990 0-3229
POST TEST WTS.

1 fo2- 2404 S 3140 /. 0608 ]
2 lo2.2%¢ §o.3136 /- 060 % ]
3 foz. Z¥S 503137 T
. 4 ]
AVG. pzad | 60 3138 | f000% ]
A wr. 00546 0.0/4& 0234 ]
AVie = ml LOAD k1b/hr
A pgv = £t3 0g %
A M 3443 mgm REMARKS : ‘

102

8830-5 rev



-

TEST NO. /0 (Inlet, OQutlet)

Date

3-2-74

Test Description Sw{kg | osed

Box No.

LOCATION
Eng.

PARTICULATE LAB WORKSHEET

BLE.

Dry Gas Meter Vol (ft3)

Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A pgv Initial
A Vie
ACETONE DRY FILTER BLANK
CONTENT H,0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. | #24 *17
BEAKER NO.
DATE WT.
TARE WT. | 1 9514 49.647 | 87321
2 iy | Wbl | o7
3 ¢ 1bY23 45-6420 | p.73m
4
AVG. 9" 6320 454 | 07321
POST TEST WTS.
1 #.9¢38 | 64.089¢ 5.9/183
2 A eld Sif o490/ 09212
3 4C9428 | g¢.090C | 2528
4
I AVG. 99 9429 | $it.op 0. foof
| awr 02909 | #hl77 | 01283
A Vlie = ml LOAD klb/hr
A DgV = £t3 0, %
A M Y4269 mgm REMARKS :

103

8830-5 rev.



PARTICULATE LAB WORKSHEET

TEST NO.__ /0 (Inlet, Outlet) LOCATION i &
Date 52-79 Box No. Eng.

Test Description Soin9
4

Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
~Initial Final
A DgVv ' Initial
A Vle
ACETONE DRY LANK
CONTENT H0 RINSE RINSE FLASK Flﬁg‘?R BNO.
BOTTLE NO. =0y £3) 21
BEAKER NO.
DATE WT. ,
TARE WT. | 1 /0. fioz | 601605 oRyM%
2 (o 46K | S0.)608 | o guvd
3 VIDA (2-Y] {o./‘of 2941
4
AVG. , [of.d01| £0/00 | o.8450b
POST TEST WTS. :
1 1048450 | sosged | 4 pdse
2 /048453 | SD.asL3 | o4y
3 [0S0 | so.igld | s.pis
4
AVG. Jof 343 | S0 1644 Loutfs
A WT. 036! 0028 | 0./99%
AVl = ml . " LOAD klb/hr
A DgV = £t3 02 %
A ™ blo-1 mgm REMARKS :

104

8830-5 rev,



PARTICULATE LAB WORKSHEET

TEST No. /b (Inlet, Outlet) LOCATION &Gl
Date Box No. Eng.
Test Description ]EJJ(:,M74‘
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. o Wz 4
BEAKER NO.
DATE WT.
TARE WT. | 1 95 4509 513072 21505
2 Y9510 S 3peki e 4 30%
3 46 9509 s 3041 Q- 617
4
[— AVG. Hoggeg | Fesoe [ LS
POST TEST WTS.
1 Jp 0820 S0 G23% 25490
2 Ge0627 | 529237 | 6 &4k
3 Je.oxb 5o Geddq o R4{4s”
4
avG. G- L& i ¢ 5474
A WrT. D otz o L1 DL X
A Vvlie = ml LOAD klb/hr
A Dgv = ££3 05 Y
A M Sde S mgm REMARKS :
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PARTICULATE LAB WORKSHEET

LOCATION SR

TEST NO. & (Inlet, Outlet)

Date Box No.

(£, 020 /‘;&

Eng.

Test Description

Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A pgv Initial
} A vic
ACETONE DRY LANK E—
CONTENT H0 RINSE RINSE FLASK FI%:'SI::R Bno.
BOTTLE NO. 5o #34 5, B
BEAKER NO. ]
DATE WT. —
TARE W1. | 1 g7 %52 | $D 2488 | psisC
2 572 2% bogse | s msS
3 G1.7690 | sv.za07 | sudse
4 ]
AVG. 1740 | Se 2957 o0 guss” Bn
POST TEST WTS.
1 919457 | ooy j. ofg
- T ——
2 919967 | 50 ey (8573
3 4794(% | so 4ol /.o§6k
4
AVG. 47-949ve | 5¢ 4o 681z ]
A WT. 0124 D |nzef o.1es7 ]
A Vlie = ml LOAD klb/hr
A Dgv = fe3 (o3] ]
A Mn 53%.0 mgm REMARKS :
106
8830~
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PARTICULATE LAB WORKSHEET

TEST NO. /] (Inlet, Outlet) LOCATION #IR

Date

Test Description

Box No.,

Wz ! "/‘[f(

Eng.

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 Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. FUL il 53 £
BEAKER NO.
DATE WT.
TARE WT. | 1 4¢ 650 50 jpe0 . b4ob
2 GC8Y | goig | ¢yey
3 965ty | s0.596 | Ledro
4
r AVG. a6, 1,514 S0 1544 £. (4 v,
POST TEST WTS.
1 W | il 083063
2 GG 760 | (S0t | 08060
3 grgrel | ¢gib3 o-3057
4
AVG. A arkt | g5 ph Lo$L bt
A WT. e L15Y S, 00117 o . 1457
A vie = ml LOAD klb/hr
A Dgv = £t3 0y %
A M Fyyql-e mam REMARKS :
107
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PARTICULATE LAB WORKSHEET

TEST NO. /7 (Inlet, Outlet) LOCATION  Sijcg”
Date . Box No. Eng.
‘Test Descriptibn ] Qpbv ]_‘j&/ .
Dry Gas Meter Vol (ft3) Impinger Water Vol {(ml)
~ Final 1 2 3 Total
Initial Final
4 Dgv . Initial
— ] A Vic
ACETONE DRY FILTER BLANK |
CONTENT H20 RINSE RINSE FLASK NO. - NO.
BOTTLE NO. 4L “4y 2z
BEAKER NO.
DATE WT.
TARE WT. | 1 a3 | 44442 | 08282
2 P AR AR
3 oz Y€ | 496U | 03285
4
[ ave. R w2 194 | g1 b8l 81y
POST TEST WTS.
1 /02 .208%| 44 1oz | Jyu=4
2 oz 2672 45.9%7 | 1148
3 loz 26721 4758 | )./S2-
4
oy ez ze11 | 441398 | 7 ondy
A WT. 0:i19% 0,0982- 02867
A Vie = ml LOAD k1lb/hr
A Dgv = £t3 (o1 L
A Mn sod, L mgm REMARKS : '

108
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PARTICULATE LAB WORKSHEET

TEST NO. ) (Inlet, Outlet) LOCATION  Bi 22
Date Box No. Eng.
Test Description K ”Mﬁv
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A pgv Initial
. A Vic
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. o+ i~ * 35 P25
BEAKER NO.
DATE WT.
TARE WT. | 1 45 eizg 45 S753 | gpzee
2 g5 er7c G552 pyyd
45 0177 76747 | smze
4
[ ave. W eag | GG 5] W1z
POST TEST WTS.
1 4% 2199 5 oGze
2 95 8L 94 L3os 0.9
3 4¢ 2:%7 996744 0537
4 59,6805
AVG. d3 IR Ggef 8L O “irév
A WT. £, ey 4, 05 O NGrE -
A Vlie = ml LOAD klb/hr
A Dgv = £e3 02 ¥
A ™Mn Y33 mgm REMARKS :
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PARTICULATE LAB WORKSHEET

TEST No._ /§ (Inlet, Outlet) LOCATION ezt
Date . Box No. Eng.
Test Description 7¥ 460 ”I““%,,
Dry Gas Meter Vol (ft3j Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final :
A Dgv Initial
. A Vic
ACETONE DRY FILTER BLANK |
CONTENT Ho0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. = U5 * 3¢, " 24
BEAKER NO.
DATE WT.
TARE WT. | 1 /84.4592 97.6303 0§55
2 jod 4588 |  G70257 | 6 855
3 Job 45831 47,0048 | o.55C%
4
L AVG. 0¥ 491 57,0294 | 0.855¢
POST TEST WTS.
1 Jot, 5802 97,4283 | 1)300
2 Jo¥.SgoS N1117 | /.34
3 ey S&oo 21129 s1313
4
AVG. o4, §H0L 97:123] / 13i2-
A WT. 0-12| 0-0482 | o154
A Vic = ml LOAD klb/hr
A pgv = £t3 05 %
A Mo 44 '_{.7 mgm REMARKS :
110
8830-
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PARTICULATE LAB WORKSHEET

TEST No. /9 (Inlet, Outlet) LocaTIoN 5 &
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (££3) Impinger Water Vol  (ml)
Final & 2 3 Total
Initial Final
A pgv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. 49 27 25
BEAKER NO.
DATE WT.
TARE WT. | 1 05 udY /oS 2729 07285
2 (o5 114y (e | 0nss
pluge | ozt | oTigé
4
|ﬁ AVG. p5-2143 | 105 Uzl 07245
POST TEST WTS.
1
2 1053148 | Jo( 8400 | seps
3 1§ 348 | AV 2687 | gen3
4 /‘7{'374¥ Joy - BlrS /-efle
AVG. 183167 | 168 8403 | 099
A WT. 0. 1004 | 06474 02914
A Vie = ml LOAD klb/hr
A Dgv = £t3 0 %
A ™ (03.7 mam REMARKS :
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PARTICULATE LAB WORKSHEET

TEST NO. /q (Inlet, Outlet) LOCATION STHCH
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3j Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv ‘Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT H90 RINSE RINSE FLASK NO. “NO.
BOTTLE NO. *£ 50 #18 26
BEAKER NO.
DATE WT.
TARE WT. | 1 G5.9823% (043543 | o.g3
2 g5, 988 [o4.3550 | 0-%31
3 9481k | )N 355 | oy:e
4
AVG. q%, 7 / oq'ﬁﬂ O %37'
POST TEST WTS.
1 460323 | 043780 | [oood
2 960329 | 14.3710| JodAf
) 9.0332 | jo4.377§ /,paoi
4
AVG. 9¢-033| /”¢3777 [ove
A wWr. o-051 | p.0328 | 0 )633
AVie = ml LOAD klb/hr
A DgV = £t3 09 %
A M 2373 mgm REMARKS :

8830-5 rev,



PARTICULATE LAB WORKSHEET

TEST NO. 2Z2- (Inlet, Outlet) LOCATION BLE
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (££3) Impinger Water Vol
Final 1 2 3 Total
Initial Final
A DgVv Initial
A Vic
CONTENT H0 RINSE Aﬁ?ﬁgf F?.:ék PR PRt
BOTTLE NO. 57 57 ® 29
BEAKER NO.
DATE WT.
TARE WT. | 1 /0'/-4600 $.2995 | . 7uY
2 iof foog | 5°.2%%6 | 0725
3 jcd, Yo | 5 .2943) b.v5
4
AVG. fof 403 | 102498 | 27T
POST TEST WTS.
1 /46292 | £§3.3%e | 09838
2 toyf, (34 | €3 .31 | 083
3 jod 6304 | §3.3W3 | 0-8816
4
AVG. b3y | I3 T6 | 08360
A WT. 0-(70] 3. 063/ 0. 14dS”
A Vie = ml LOAD klb/hr
A DGV = £t3 0y %
A M™n 3433.7 mgm REMARKS :
113

8830-5 rev.



PARTICULATE LAB WORKSHEET

TEST NO. 27 (Inlet, Outlet) LOCATION Mé'cr}
Date : Box No. Eng.

Test Description

Dry Gas Meter Vol (ft3i Impinger Water Vol ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vlc
T 1 ACETONE DRY FILTER |  BLank 1
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. r<SE e Aoy
BEAKER NO.
DATE WT.
TARE WT. | 1 97. 0285 09784
2 47,0283 49.0U% 0. 78y
3 97. 0143 | 49.e4h¢ 0-9783
4 42 ol ‘
ave. q70104 | di.edie | 09784
' POST TEST WTS.
1 92149 | 497048 | 2322
2 47.4%0% | 44341 | 1.23%7
3 97-1521 4%704& )e2369
, 4
ave. 971500 | 49.7047 | /2349
A wr. 0.2t 8. 065! 0,255
Avic = ml LOAD k1lb/hr
A pgv = £t3 0, %
A wn 4.2 mgm REMARKS

114

8830-5 rey.



PARTICULATE LAB WORKSHEET

TEST NO. 23 (Inlet, Outlet) LOCATION BLR
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3j Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial .
A Vlc
ACETONE DRY FILTER BLANK
CONTENT H,0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. * v ez 29
BEAKER NO.
DATE WT.
TARE WT. | 1 95z | s021i59 | 0.720¢
2 9C5954 | 1021456 | 0.92¢7
3 4.y | s029dc7 | o mey
4
AVG. AS.SMY | fo2.ds7 | 07288
POST TEST WTS.
1 497675 | Jod 7056 | 03703
2 957631 /04.70Q£ p-8720’
3 95,7647 | fod 7071 | 08725
4
AVG. 25,7686 | (047067 | 03710
A wWT. b.193% 2.5010 | o 1451
AVie = ml LOAD kIb/hr
A Dgv = £t3 05 %
A Mn 28‘771‘7 mgm REMARKS :

8830-5 rev.



PARTICULATE LAB WORKSHEET

TEST NO. 23 (Inlet, Outlet) LOCATION vﬁeztf
Date Box No. Eng.
Test Description
Dry Gas Meter Vol _(ft3i Impinger Water Vol
Final 1 2 3 | Total
Initial Final
A Dgv Initial
A Ve
— ACETONE DRY FILTER BLaNE 1T
CONTENT Hy0 RINSE RINSE FLASK NO. “NO.
BOTTLE NO. #0 w i Koo
BERKER NO.
DATE WT.
TARE Wr. | 1 95 o113 Jow.3550 | 0.9y
2 450120 o4 35¥% | 29744
3 as 0119 | (od-35%0 | 0914
4
r AVG. 470119 IGI-SﬂPf & 9145
POST TEST WTS.
1 951014 JoY. 453 /2226
2 4.0l Jod 4327 | 42258
3 95. o7 | sed-4nd /2270
4
AVG. i<, log | N1 932y | 42257
A wr. N Y 2.0774 0.2600
AVic = ml LOAD k1lb/hr
A Dgv = £t3 09 Y
A mn 42@;0 mgm REMARKS :
116

8830-5 rey,



PARTICULATE LAB WORKSHEET

TEST NO. ZQ (Inlet, Outlet)

LOCATION B
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 Vvic
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. # o) woy €3,
BEAKER NO.
DATE WT.
TARE WT. | 1 95638 50160y O 736X
2 451 | guivis 0.136]
3 453 | 5059 21371
4
AVG. K16 | gv.tbeo 07767
POST TEST WTS.
1 458114 51.447% | o 3139
2 15 % 27 §2.44 94 o-¥bsY
3 4y . %15y 2459 | o35y
4
AVG. W30 | s2.49%1 | 0. 9b9v
A WT. o Yy 23539 0-11%3
A Vlie = ml LOAD klb/hr
A DgV = ft3 0, %
A Mn 260K ¥  mgm REMARKS :

117
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PARTICULATE LAB WORKSHEET

TEST NO. 24 (Inlet, Outlet) LOCATION STHet<
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
4 Dgv Initial
A Vic
CONTENT HyO RINSE | ~RINSE FLASK PRy T
BOTTLE NO. *oz- S 32
BEAKER NO.
DATE WT.
TARE WT. | 1 97,7696 0977/
2 471694 §v.3076 | 0.2770
3 11 %97 §0-307c 0-971)
4 su-3072
AVG. 41742 | 503073 | oF11
POST TEST WTS.
1 947-8316 50.3547 | (1828
2 41843 | so 357> | sagq
3 97.8634 | 503750 | [.I39¢
4
AVG. §1.8827 | 7> %49 /- 1540
A W 0. (135 | w4y, 0.2044
A Vlie = ml LOAD k1lb/hr
A Dgv = £t3 0y %
A Mn Jug. 0 mgm REMARKS :

118
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SECTION 3.0

GASEOUS DATA

GAseous EMIssioN SUMMARY
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SOx DATA SumMARY
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GASEQUS EMISSION SUMMARY

Location: ABMA TESTSITE 6
Fuel : JopL AgqR
Rie STACK
02 C02 co NO { NO{ HC | Og CO, | CO NO S0, 504
TEST LOAD % % ppm | ppm| ppm| ppm] % $ PPl | ppm Ppm ppm NOTES
NO. DATE % CONDITIONS Dry | Dry | Dry ] Dry | Wet | Wet |Dxy | Dry| Dry | Dry Dry Dry
2 | 2-11-79 | 850 | mar OFK  28°Hi0 | TF] /02 321 99 | 9¢ 317 coel P
3 2-11-75 Me| Yow OFA 87 | 0§ 38
4 2-16-719 2.7 Swing load Jo4| 94 484| -8 roo| 9¢ 477
5 2-11-74 {017 reineclion 10 | izo »o
¢ | 22779 514 | e Sound r0.517¥ 478 v
. Boiler S0 it
7 | 2% | 73| a5 foud He| 44 x4|-3 H&| 44 24 it b fond E
' N canl B

8 2-2511 | 996 | ,c Lamd b6 Ie 6| o 69| 12 3z

=,
q 228 | 23| muinglecd - SASS| -2 20 530 Al 123 2 622 57| cont b SPS)&
o | 2299 | Seo| suucfend 97| 92 ddz) 5 3. | 106 foz [

[ J
NAL1 33-29 | 1719 | vary 0a Lo | e ozl o | 14 | 39| /02 43
J
B ‘ 26 e 1%l o | 20
< 67 |22 360 |23 | 73| ne 2
b v 60| 128 30| 6 |24 | ¢q] ne 33
A

NOTE: All parts per million (ppm) figures are corrected to a 3% Oz constant dilution factor

#15900




Iocatit;n: ABMA- TesT s &

GASEQUS EMISSION SUMMARY

Fuel: coi A=%D
BLr SThES
02 [ co,] co [ mno[wo,THC [0p Jco,J cowo| so, S04
TEST LOAD % % | ppm| ppm | ppm | ppm| % % | ppm| ppm| ppm | ppm NOTES
NO. DATE % CONDITIONS Dry | bry | Dry | Dry | wet | wet |Dry | Dry | Dry | Dry| Dry | bDry
/2 3%39 | 8% 1 vaw Ox 72| 116 4l o139 |24 | n¢ 345 %‘ rL A
¥ 8| 22 31| o144 | 6] i2e Exll
¢ 6\ | 8 3| 0 | 35| 6|22 355 ';
b s | 12 32| o| 38 |6o| s 22 .
€ \ 5o | 132 341 o] 24| 5v| j2¢ 26 ;
fs” | B 37‘4 G 6:%—/1 = Saiad 7] 10& 40 o | = 94] 94 47| 544 | 32 -}5&‘{, [Sey
i 3477 15 a5 M 152 | 4.6 Pl o] = s 44 44
7 3 | M as feudd - m’,’.,.my A4 | < ¥z | -~ 2l ed %k J
1% | 31879 471 25 Eewa\ 16| 1 41 7 | -~ 29| n2 399 (j*L i
| 2agm | b | F!M 150 | 4 | o | - | 154]3x 37 L(
Lo | o0t J 777 | ok Sty | 72| / L L M B2 Y wiz| s | 5 SASS -Soy
2z | 3-2379 |@24 | «a J};.,J Swwy 91 |03 4| _yy 87| r7 Yoo
23 | 3-24-25 | WS | 4hql R4 8ol n2 923|-d) | — | 9o |22 fos
24 | 3-24-19 | 143 L SFH 73 g Bl 571 — g9 | e F5] v
NOTE: All parts per million (ppm) figures are corrected to a 3% O; constant dilution factor

#15900




GASEQUS EMISSION SUMMARY

Location: TEST <5ITE &
Fuel: cofL ©
BLR ouTLET STAck
02 | co,| co | NOo [ Noy| HC [0 fco,] co] Nno | so, S04
TEST LOAD % % ppm | ppm| ppm| ppm % % PpPm | ppm PpPmM ppm NOTES
NO. DATE % CONDITIONS Dry | Dry | Dry | Dry | Wet | Wet | Dxy | Dry | Dry | Dry Dxy Dry
25hk| 3-25-1 | M5 | vary O» 6o | 128 3¢ 70 | /22 37
2 \ 57 |32 388 2.0 | 1hé 87
e \ 52132 353 6.2 ) 2 ¢ 344
D v 4o | 29 bo | Ge 3r2-
2 k| 32509 | e Vary Dz go | (1.4 dez 8K | /e 3%
B 2e | w22 S8 26 /18 3ie
60 |31 3oe | se 3057
v sz |39 2571 63|28 257
NOTE: All parts per million (ppm) figures are corrected to a 3% Oy constant dilution factor

#15900




KvVB

GASEQUS EMISSIONS LATA

V) n

TEST SITE T FUEL A
TEST NO 2 LOAD (e
DATE 2-01-7A CONDITIONS Jhi oA L FA
DATA TAXEN BY BC.
o; | cos co - NO HO. LINE SAMPLES, PPM (WET)
Probe * t ppmidry) pom(dryv) NO» NO NO o HC REMARKS
fosition { Time {(drv} | (dry}| unc | cor | unc | cor | unc cor unc cor | unc | cor | unc | cor
12,5 5L 220 85| | MIA (200130 No Cod dm
7 |9:35|9.5194) ;| / | 19¢ 306 oo £
7 zolreelqg. 5] N | ) | 2001325 t Sy
[ 2355 g lpol " 1T 122023/ oo I ot
Feturn Yo |
Sf,lu # (.x/_
PAN F/("
Leroray
i X FVERKGES
BLR sl £.9 72207 78117787 IR V1A _
 MEcH | B0 2 ATV VA7 V24 V4 V7
[ RN B //// 7// % 72 _ W /l///é
- V27 Z % A V74 @iz

NOTE :

123

Parts per million (ppm) ficures are corrected to 3% 0o

15900



KvB

GASEQOUS EMISSIONS DATA

TEST SITE G FUEL /t

TEST NO =) LOAD Go,000

DATE 2-/1-79 CONDITIONS Jorw OF N
DATA TAKEN BY J.c.

02 | coa co - NO HOT LINE SAKMPLES, PPM (WET)
Probe 1 * ppm(dry) pomidrv) NOx NO NOs HC REMARYS
Fosition | Time {(dry)j{dry}] unc | cor | unc | cor unc cor unc | cor | unc | cor unc cor
7 |43 Al 4. Stack |
7 2.35d 45090 [198] ¢ | 7 1250|37% 8l Dot
[2,354515 1) 4
f255d5:00&3[w9] 7 |7 1270387 NO meFer
777 W/‘/’ not
re‘fu*n bd%
Soan e/
zcﬂ'/c'f‘
2@'/0/"'?
k4
I
| -
~VERAGES
Bk _1anls ol Vgaso Vg 7 1 Vi ]
i /"ff’_:'_it_ ,1411-__-__'_ 7/{/ 7//% L ///, %/// 7///2 7//1% ]
I I S 4 W Yy A Y7
T 1 WV V4 Vs 174 Vi % ]
124
NOTE: Parts per million (ppm) figures are corrected to 3% 05

15900



KVB

GASEQUS EMISSIONS DATA

TEST SITE s FUEL A
TEST NO Lf LOAD Saing
RN PR Y N
DATE 2ode =79 CONDITIONS A5 <o
- -
DATA TAKEN BY L
—
oo | co2 co - NO HOT LINE SHMPLES, FPM (WET)
Probe L 3 vom{dry) pom{drv) NOx NO Nl HC REMARYS
Fesstion | Tame | (arv) ) i(éry)| unc cor unc cor un¢ cor unc cor unc cor unc cor
135 28] ax|w?| | o |2%0[Ese M-
[nasclr @ polss] ) add g e fer
/iz_’j'(;', 3L J20 7§ 2455, el € rertiin
7 6/; )7 “, (s . \“"'\’) 5'5;’_1 i‘h ¢:-L e l,h‘u'/ 7/)k 1)/5:(5;‘3 L ¥
. - N 7 - "
_,}_2:';3—5; J2 IR 370183 0/ A swide e/ mainder
- /o851 g9 275 (22 | U e
71 35.] |96 [0 2450 4759] 258|445/ -9 oppase
-1 /) C;!-ﬂ_r 25s| 92 Chance
b— -} e U
I B N N
B e ——‘—“’—[-—'—~— e —1 _—
[ - 4] N IS IR RN SN SN S N
(S S SN SR I N N S N ST S
——————————— s Sl aantey Gl Sl Sanihas i — =1 — —1 —
] S 4
—— ‘—{ -—{
ettt 1" "1 "1 -
EVERAGES
Bk 1and A a-V7zA — Vaausilzg V74 1774 -+ i
T aicc i |Aval 1o SRV YWHAY 1] 27 77 v 2
- N V. Wk Vo d Vi _
0 G 7 % iz 2% %
T 125
NOTE: Parts per milliorn {ppm) figures are corrected to 3% 0Oy
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KvB

GASEOUS EMISSIONS DATA

Parts per million (ppm) figures are corrected to 3% 05

126

TEST SITE & FUEL A
TEST NO. R LORD__ 7 6en  4Tes-
DATE 2-11-75 CONDITIONS JUNE SUUEY
DATA TAKEN BY Doy
02 | co, co NO HOT LINE SAMPLES, PPM(WET)

Probe % % ppm(dry)| ppm(dry) NOx NO NO2 HC Remarks
Position | Time } {dry)] (dry)] unc |cor] unc | cor] unc {cor} unc | cor] unc Jcor Junc | cor
YAy EnrT 2e7 517 S oee,

'}: .
ﬁké’r‘" bl Heedis

l25¢ |fool oy | 54 2% | 14

6 lwze] 5] 91 70 | g AN L .1[,! |
JA [2:00] 2S 7‘; J«J <ot agt L
¢ |zzlnc]| 44 drod ' '
=
T —
T —
T —
\
T ——
— \
_——-f T
T
\
gL erdave | 20 | 2o W Viidizeliinl Vil T Vi 7
] A '// f] /77 | ,,T 2L , /1
IR P WA 22 7/ R /2 (770 W W 7/ R ]
- ave. /R R /2 R e/ O 7/ T
NOTE: o

15900



KVB

GASEOUS EMISSIONS DATA

Parts per million (ppm) figures are corrected to 3% 0y

127

TEST SITE N FUEL B
TEST NO. 7 LOAD__/( re0
DATE 2-2(79 CONDITIONS ¢ founsd
PATA TAKEN BY _bB
02 | co, co NO HO. LINL SAMPLES, PPM(WET)
Probe % % ppm{dry)| ppm(dry) NOX NO NO2 HC Remarks
position | Time | (dry)} (dry) unc | cor| unc | cor{ unc {cor| unc| cor{ unc [cor Junc |cor
- o | e | 37 ~ | | S| 24
pzase o] Al o | 01 | ed] 50
j ol g | 4z /7o | 3¢
12556 | 1ol 1B | 48 Mo | 0| )38 -4
- 120 | 48 | 1% | 381
| [23Ge L 41 { 44 M| A | 1| g 0
7 pixel pfd | 44 15§ | do3 o
r,_
|
{74 ave. | 146 | dd /4///// Vi) ad | i it T/ -3 ////J/
| W ave. | 8 | 44 i ///;% 3¢ |0/ i [////, "
AVG. /R N YR R VR
NOTE :

15900




KvB

GASEOQUS EMISSIONS DATA

TEST SITE G FUEL 3
TEST NO ¥ LORD 75,000
DATE 2-:25-79 CONDITIONS as found
DATA TAKEN BY Jog
02 Cco2 Co - NO HOT LINE SAMPLES, PPM (WET)
Probe s 1 ppmi{dry) ppm{dry) NOx NO NO> HC REMARXS
Position | Time |(dry)J(dry){ unc | cor | unc | cor | unc | cor | unc f cor { unc | cor { unc | cor
123560 /6045924 ¢ | - |2600301 1wj203)  HC (¥
7 k3scdllie Y1\ 1265|327 working
h‘l!.?sg 2046 721/71 /1 ] | 243 306] 243|306 | 243 | 3 o) 200|252 4ot doesny
7 7 74lpg] 11\ 1245324 243|306 2ero
12356117822 9] N | 11232(303|232|303[232]303 O 1170|248 Reacling s
= 700240 ] 7 | 149{3eg are hof
o (4 rrc‘cf
—
_ . AVERAGES
RAvelee e V7 30 -V 774 0 V4 234
i V)32 Z 7 T
7
7. YVZA

128

~org: Parts per million (ppm) figures are corrected to 3% 03

15900




KVB

GASEOUS EMISSIONS DATA

TEST SITE & FUEL A
TEST NO. 9 LOAD__ Jodeq
DATE 2-28-74 CONDITIONS as %p...J
DATA TAKEN BY ~Jo B
(o)) COy Cco NO HOT LINE SAMPLES, PPM(WET)
Probe ) % ppm{dry){ ppm(dry) NOx NO NO2 HC Remarks
position | Time ] (dxy}] (d8ry) | unclcor| unc|cor unc {cor| unc | cor| unc Tcor func [cor
/2364 Jr2ee | Kol lly N z2e| — Ko cai off
| zsbe fop | 1518 | el — No cet 4}
/-2 4
=
| iesfL z%e 94 | ro0 186 | 295
j2356 I3l iz e W1 370
7 4uyil oo | 74 o | zz0] 3¢t
250 159 o | 74 230|318
7 ‘ . .
”7‘ b > p-2| 92 o | 324
|
P
I
S
e \ave. | we | ae Vol Vidlsself VA Vil Vg
2 aumn s R . 7777
“The I AVG. | o1 | 1% ,-/// VAEY /1. S ////L / //
- 77, I, I -
Jliff, R ARy, ‘ / 1/7
ave. T N VA Y W Y/ v
NOTE: Parts per million (ppm) figures are corrected to 3% Oy

129

15900




KVB

GASEQUS EMISSIONS DATA

TEST SITE G FUEL A
TEST NO 10 LOAD Seeing
DATE 3-2-79 CONDITIONS s Loene S
DATA TAKEN BY v 4
02 co2 co - NO HOT LINE SAMPLES, PPM (WET) ]
Probe A 3 L 3 ppm({dry) pom(drv) NOx NO N0~ HC REMARKS
Position | Time J(dry){{dry) | unc cor unc cor unc cor unc cox unc cor unc cor
| como. YN1:70) sl 110 ] ~ | o ]325] 42 251 3¢
= {its] zclino]l [ |\ | 308 2) ]3¢
164 | 1198] 120 28] 235 yor| 2q0| 4% 10125 5¢
A X A Y R B Y 7 29 56| el 2%
/6+Y hesd 75| pno] C 1283 el 295|463 1913/ | 4%
AR IRZ RN 2¢5|3¢ 7l 250] 346 2121 /7
J-6 _[/35] sglwe] ! \_|285]377 7173
AVERAGES
BLR |A4v6| 977198V V7 11777 V7 74 3 W 37 B
Stack | A6 91| jp 6] iV . 7 7 T
7 . .
v/ % VA Y2
NOTE: Parts per million (ppm) figures are corrected to 3% Oy

15300




KVB

GASEOUS EMISSIONS DATA

TEST SITE (o FUEL &
TEST NO / LOAD /o 000
DATE 3-3-19 CONDITIONS m‘q, O
DATA TAKEN BY B
02 Cco2 co - NO - b LINF MPLES, PPM (WET)
Probe 1Y [ ppm{dry) ppm(arv) NOx NO NO 5 HC REMARXS
position | Time |(dry){(dry)| unc | cor | unc | cor | unc | cor unc feor wns [ cor § unc T cor
-6 | %13d gol 110 - | 290| 43 | 300 it 300 |t ] © | o | £ /9
2 gias] 34| p2] NI N | €] 4gs 141 21
-6 400 26| 40 3o |48 330 | 44| 330l 4] o | o | 15| 20
e |4%{ t7la2| 2go (353 l2¢s | 3| 25|27 & | o | 181232
7 45| 23|y 200 | Ze 18 |2
—_I" 2.000 go 1y 250 |0 | 2de | 2 240l 28] o 1 & 2o 24
7 s3] 69 )1k #7133 20| 26
L —
| —
S—
AVERAGES
— 77 2,/ R,
7 Y 2 V2
Z %
[ A 0 %7/ '
NOTE: Parts per million (ppm) figures are corrected to 3% 02

153900




: KVB

GASEOUS EMISSIONS DATA

TEST SITE (4 FUEL #
TEST NO 12 LOAD __ 7¢. poc
DATE 3-3-1 CONDITIONS _ vayy Az
DATA TAKEN BY @,
' 02 Co2 CO - NO HOT LINE SAMPLES, PPM (WET)
Probe - L] L Y ppm(dry) _ppm(dry) NOX NO NO5 HC REMARKS
Position | Time J(dry) | (dry) | unc cor unc coxr unc cor unc cor unc cor unc cor
b : 221 ite] 1 > |32 i 2] Rbl 2F0]366] o | o |36 |31 |
2 el 741 4] N\ 1 30|24 4R
¢ |axcl eglaz] '\ |30 |38) | 2¢0] T 3% o le |32] 4
7 fzie | $-9 | 12-¢ < L1290 37 2% |36 | #e rece.
2 |m3el bel el | | 2g0]3¢e 3o |28
-6 lszeel 611 124 V130 (B3 A |3 [ Mozl | & o |27 |35
Fresrciarrai 26 |320 | 220 201 | 220|261 | o o |32 ]
9 Wi} 60| 24 | z60]| 212 3%
b RelSo0| 3] - ) 2% ]|3c4 | 222] Y8 1 220 | 2 el o 13y
-2 34| 581 2% .| 25| 2%¢ R 1 45
}_
AVERAGES
7 7
%
7
%% —

132

- NOTE: Parts per million (ppm) figures are corrected to 3% Oz

15900



KVB

GASEOQUS EMISSIONS DATA

TEST SITE & FUEL
TEST NO 2 LOAD S0
N)
DATE Extwed CONDITIONS #eyyapd
DATA TAKEN BY B
02 COo2 co - NO HOT LINE SAMPLES, PPM (WET)
Probe LY LY ppmi{dry) ppmidry) NOx NO NO+ HC REMARXS
rosition | Time | (dry) {(dry) ] unc cor unc cor unc cor unc cor unc cor unc cor
1256 | 4ol o L 114 Yo | 472
AR IR & o ‘
5G & | a4 es | 1€ 322 | 216 | o | 29 |4od °
[ 4 1310 Z( 94 o 1487 Loz veeak
| 1390 | z28{ %0 1y S0 | 46>
7l el |9 28] 4y
1356 |45 3% | 104 3e5”] 441
[ "7 Listdl gy lmo] - o | ¥
5G| ize o | inid] A7 1) € e
E—
——
I
—
|
AVERAGES ﬁ
7 7 7 7
BR 147 L0k 7/ e o V7
e (9a (94| U0 UV 41 // 72
aEm A I 7
. Z 7R/ % 7
133
. NOTE: Parts per million {ppm) figures are corrected to 3% O

15900




KVB

GASEOUS EMISSIONS DATA

TEST SITE 5 FUEL____J
TEST NO 16 LOAD__ /5" 0
DATE 3-77-29 CONDITIONS  ASfawt
; 7
DATA TAKEN BY R, AL
02 CO2 co - NO HOT LINE SAMPLES, PPM (WET)
Probe [} LY _ppm(ary) ppn(dry) NOx NO NO> HC REMARXS
Position | Time j(ary) f(8ry)] unc | cor | unc | cor | wnc | cor | unc | cor | unc | cor | unc | cor
1—=3 [745]/850]42 ]| — | — 132|394 Paso~30.86

7- 9:sos5.91 4.6 — | — (1151|372

Pos

{ oosss |4 é | — | — lizslyb6lus 1354 wo_2epon th].
7

3 . 18145 | 44| — | — {135 46| 1is | 25 | o M

p:30/5 1 4.8] —] —|I20|370

1o s/5.2 4.8 — | — |35 |424q

4

s lw.43/50|4.8] — — /135|429
|

2

r=

S0\ Mk ] | 4.0} —]| —|1/5]429

7- u;ss\fé.ol42) —| — [125|456 Neo - os¥Y

AVERAGES

[ smec| | A

- NOTE: Parts per million (ppm) figures are corrected to 3% Oy

15900



KVB

GASEOUS EMISSIONS DATA

TEST SITE - FuEL &
TEST NO 17 LOAD__ 7§ oo
DATE 3-17-19 CONDITIONS wiifsit -’H‘MS[L 1 (ot ten
DATA TAKEN BY J°%B ( U
02 | coz co - NO HC LINE SAMPLES, PPM (WET)
Probe L LY ppm{dry) ppm(dry) NOx NO NO-> HC REMARKS
position | Time | (dry) | (dry)} unc cor unc cor unc cor unc cor unc cor unc cor
Vo)
7 |sxlgelpg i |t difhe g
T
7,‘34/5/ /KSL ‘}-1’ {l: 300 ’6
FARITEL E7VAN AL 20 [ 244
224 et 74 111G o || ‘o o | 1 90
1 14l 831104 150 | 33
T L id
—_—
. AVERAGES
gz [ W] 7 % 7 7,
staec | 37 oA
. NOTE: Parts per million (ppm) figures are corrected to 3% 05

15900




KVB

GASEOUS EMISSIONS DATA

TEST SITE & FUEL

TEST NO [2 LOAD

DATE 2 /19 /27 CONDITIONS
7 v

DATA TAKEN BY

02 Co2 Co - NO

HOT LINE SAMPLES, PPM (WET)

Probe - [ L ppmidry) ppm(dry) NOx NO NO> HC REMARKS
Position | Time J(dry) J(dry)| unc | cor | unc | cor | unc | cor { unc | cor | unc | cor [ unc | cor
7 Lo 8tlpz] —1 = 1270]378
(=5 Vil 26YLy 1 —" = 13042
7 losdz 24— | — [ 30fM/G
(=5 VoslZ4YLb) —1— 1352440
72 Ve goliog] —| — | 29|42
125 Ve Z<AHT L — - | 2490 367 517
‘ Avsmcx-:s
ee [Tt V77 A 71V ]
7 i = ////Il////.
siazg [ 12 ] / ///// 2R ///// 27
2 /MR /R,

136

NOTE: Parts per million (ppm) figures are corrected

to 3% 03

15900




KvB

GASEOUS EMISSIONS DATA

TEST SITE - FUEL 1
TEST NO /9 LOAD __ MSorc
DATE 3-/8-7 CONDITIONS 7% ‘-J
DATA TAKEN BY L.C.,
02 CO2 CO - NO HOT LINE SAMPLES, PPM (WET)
Probe ¥ LY ppmidry) | ppmidry) NOx NO NO» HC REMARKS
position | Time [(dry) | (dry)| unc cor unc cor unc cor unc cor unc cor unc cor
7 |zuole2i3 4| — | - |90 347
[m S |22 1504 2. 70| %3
7 r o 75014 0 YO\ 324
| /-5 2ess/S 4.0 /309 Y=l
e 4 2975440 — 28 3 |
[—S eyl L o] - | - /3 dogf SET 2 STl & ] @
|
F______L_
r—_
%__
—
P_i,
|
[
—
— AVERAGES
;2 k114 V7 V75 % 7 734 oV
7 7. 7 %
474K Sl 38 ¢ 7B 7/
— 2| %/ %
137
NOTE: Parts per million (ppm) figures are corrected to 3% 0j

15900




KvB

GASEOUS EMISSIONS DATA

TEST SITE = FUEL )
TEST NO 2 LOAD S e
DATE 3-21-7G CONDITIONS i :E )
DATA TAKEN BY - joc
02 | co2 co - NO HOT LINE SAMPLES, PPM (WET)
Probe s ) ppm{dry) ppm(dry) NOx NO NO» HC REMARKS
Position | Time [ (dry) | (dry) | unc cor | unc | cor unc cor unc | cor unc | cor unc cor
z
124s 1o25] 45 | Jpr) — L — | 27007 2-ASs |
V4 lloel 41 951 — | Z79 42y R
/'_f'/( I:i}h 83/ ,/I,ﬂ — | — | 2| e 4= < ¢ ]
7 VWzaiopie.8| — | — |1220| of ]
L3S bl dlpv] | — [ 260 AN AR AV KRN
> 136t 94 199 | — ] — |22 | %%
1,35 pw| 16 [we || -~ |24 | oo —
72 | 1ed 8.9 pg| —1 —|Zolxs
12C Tl gl prl — — (200 | 392 94 171 Yiz2) | ~14fl2? ]
g Jublgrimgl — 1 — 12501390 ]
————
———]
T ——
—
717 5 ///// / ARAGES ) ~
| 10 1 -1 T
////-///-'//// - ]
S12CK 9.8 ///-/// AN //// //// T
V4 _/// 4 VA V24 V77 ]
————

138

- NOTE: Parts per million (ppm) figures are corrected to 3% 02

15900



KvB

GASEQUS EMISSIONS DATA

TEST SITE G FUEL___ D
TEST NO 2L LOAD S
DATE 3-23-79 CONDITIONS s Aden
DATA TAKEN BY W A
02 COo2 Co - NO LOT LINE SAMPLES, PPM (WET)
Probe LY ) ppm{dry) pom(drv) NOx NO NO> HC REMARKS
Pesition | Time j(dry) | (dry)| unc | cor unc | cor | unc | cor unc | cor unc | cor unc | cor
)5 Elpne| - | |aer|383
= ) W2 Wl Bl X 2 TN
-5 7ol ] - - oAy 7 |/0F s |2 ~7 Y
= e ol - | = {25439
75 S T P -~ | zsobss
-
-
-—
I
AYERAGES
Rir | 111737 V7244V V77 N4 V7
oy sl ) O il 2 O V.
7 7 4 YV V4 VA

PRTICD 139
NOTE: Parts per million (ppm) figures are corrected to 3% 03

15900



KVB

GASEQUS EMISSIONS DATA

TEST SITE G FUEL 0
TEST NO 9 % LOAD 44 £20
DATE 3{[ YA '7’/ 7 CONDITIONS A7 44 A= A

DATA TAKEN BY }L//’)
u W

02 | coz co - NO HOT LINE SAMPLES, PPM (WET)
Probe s ) _ppm(dry) ppm(dry) NOx NO NO> HC REMARKS
Position | Time J(dry)](dry)} unc | cor ] unc | cor | unc |} cor | unc ) cor ] unc | cor | unc J cor
[-5 1700\ BoljlA\ — | -~ UFAA0! —
7Z 17\ A0y — | — (
[ £-5 [94pl2 Y LL] — | — W/
2 Voul|9xya gl — | — 1267H10

/-Ql&?ﬁ%&( ol =1- b2 g/ 120122113 - 4]

) AVERAGES
5 A2 7 Z
Sy Qo | 10
%
140
. NOTE:

Parts per million (ppm) figures are corrected to 3% 0>

CVE /z\ H 2932 5%)/ A 7’" m/47’ é';/ ?

15900



TEST SITE o

KvVB

GASEQUS EMISSIONS DATA

TEST NO 24

DATE B-24-7%9

FUEL

A
e

LOAD

=
L0,

T

CONDITIONS

L’ o it

U FEH

DATA TAKEN BY

K
o

A4

02 CO2

Probe [} LY
pesition | Time |{dry) {dry)

Co -
ppm{dry)

NO

pem(dry)

HOT LINE SAMPLES, PPM (WET)

NOx

NO

NC»

HC

unc

corxr

unc

cor unc cor

une cor

unc

cor

unc

cor

REMARKS

-5 |25 ¢/

258

30

RoNRo| VL

250

3/

=
;-5 132y7.2)/)c

275

557

23

- s Py
3‘1 ‘;’ " (f €t <r

/- 2 2/ 3./ J75

e A 1 R

L0353

Z

AVERAGES

7Y

3.3%

7

wryw 3R R
Q"LR =) U

/s

7
)

3.5
%

7
7

v

27

7

7

7

7

7

7

2%

2%

77

.
VA

NOTE :

141

parts per million (ppm) figures are corrected to.3% 0p

15900




KvVB

GASEOUS EMISSIONS DATA

TEST SITE G FUEL e
TEST NO 25 «26 LOAD TS, 00
DATE 3-25-79 CONDITIONS Vavry O
DATA TAKEN BY BC
o2 | coz co - NO HOT LINE SAMPLES, PPM (WET) T
Probe LY s pom{dry) pom{dry) NOx NO NO> HC REMARKS
Position | Time |{dry){(dry)| unc | cor | unc | cor | unc | cor | unc J cor | unc | cor | unc | cor
M -5 |79 ¢oli2g| — | — | 3ec] 369 Boler e F ]
7185|7212 — |~ 300| X655 S Fue A
/5 ges515 7130 - 3391354
J 200000 - 370|399
/-5 |§3A452|732] — 3/01353
<t =7 Iswsler], o4 -] - |28d3v/ ]
d | ]-5 |gooldo|rtd}] — 2501296
- \gm|tuliol - 260|3/ 24
Lloed| chankes| 7HESTE 246 4,o0p —
A -5 |awlgol M| —]| — |29)|+42] ]
7 19551 5.412/01 —1 — 1270|397
/-5 lpos| 20l/2d -——| — | 22|39 ]
g | —Z 22 261/ — | — 370 ]
/-5 ool /3L — — |250) 3 IR
Sl s s 29[ /e] —] = [230] 305
/-5 Vs 5 Y37 —| —~ 12321245 B
D 7 Viwle 3z — —l2w{257 ]
]
T
]
S ——
AVERAGES
, 7 7 N
27 ]
77 T
% T
ROTE: Parts per million (ppm) figures are corrected to 3% (o3

15900



SOx DATA SUMMARY -

ST &

Test S02 S03 SOx S02 s0O3 SOx
No. Load 02 (%) (unc ppm) (unc ppm) | (unc ppm) (corr ppm) (coxr ppm)| (corr pbm) Test Description
94 223 /00 215, 8 34 39,2 617 6 623 sher!
98 3640 2.5~ 3065~ 558 4 Coz. e tlod =6
G¢ 36t 24 3993 ési 5 £S% Shetl
IS 814 37 369 23 213 sdrd 34 sud g shesl
K& 3%0 & 342.9 572.¢ 43 SHis™ shetl
se 3572 ©.7 358 S24:0 /3 52573 el ¢
5P 30729 +> 3692 539.4 7 s4-7 Metlod T4
2 f 277 9.2 3doz /3 3d1s S20.<” 2.0 Se2.5 Mettod 6
2% 3828 +7 2745 ses7 26 5243 e led 24
Zoc 33¢ 59 3419 S,y 70 53,7 shelf ]
2 339 47 3437 518.6 7.2 $30% el
|~

8830-7




Date

2-8-19

Unit ¢

s

Fuel

A..

) k=3
Probe Locatior & Probe Length ] A

Lorcal o Sk G
———

Te st e

|+ X

Tay 3

Load &‘:'\"\ ﬂ/K‘k

13" aP-0% 24"  pP=p2

25t Description: S Ny L()Q&—-T..;T ,vZ c.lbot-T L()K Tt 2 Load LfOk

Test | Box | Samole Meter Meter Meter l(p)Baro. Purge
Nof? No. Time Tem;.(ﬂ)ﬁ??ress. Reading| Press. Port Time - 02 |
PR | o)
e 070 . T oy 08 2
I3 '3-ﬂ.r 130- \-DQ i ) (90 ‘0.0 ;
&L 2 [ 0.0 i 30 L o0 ¢ \L 8
L en | 15183 | 130 1 1,00 ; | 60 g
T
3 ] 0.0: 130 J 0.0 \’/ L &
Y
1o | 1331 | 13® v (a0 48
N= H508= 0014 Test #_| a5 Test # 4 mahe 6 Test #_3 (19)
302 S03 SOx “ s02 so03 SOx $02 s03 SOx
Normality N | 0097} 00U g .UDW
Dilution
Factor r l N l S ’ 1o
Blank B Ql N \3
Averages
FS (.7 .55 ?.3 .
Ml. of 'g'g r ‘(,3 2.8 er
Titrant -\ %:3 Y 57
Rverages
460 + T $£89 £90 $90
Sample
vol. \% l ( l
T 4+ p o
.- 5 8.3 | 35 b2 | S5~ 18.7¢% | .65
' .
con = B=B) () (F) (4604T) (24) oz = L8 (W S) (1024 oz = A @0, 5954
“ V($+p) () (g ¢ YO ) S
\
3 & = -
oz = O )(.f\‘)(\(;);s ) 24 $02 502
_ - _ - (0 Y Yy x24 D ryze
= S = e =
s02 = [3758] so3= [34 | c3 T s03 S N M
(9 @Y1 e 24
$03 = = . C 1) (g : S03 = 503 = R‘a
502 @ 3% 02 = (77 S02 € 3% 02 = so2 € 3x 02 = 6%
SC3 @ 3% 02 = SO3 @ 3% 02 = 3 SO3 @ 3% 02 = (4
cox € 3% 02 = EZ% 144 SOx @ 3% 02 = foz— J sox @ 3v02 - "ZEZ—

RER Gt D 1r

-

TITRATED BY



lLocal S G

nate 3-/[- 79 Probe Locztion & Probe Length BLR sutT Por*2 =~ Sidk &

nit # Fuel Load

ny

TTTRATVIN

Test ROX Samrie Meter | Meter Meter (BBarc. Purge
No. | Nc. Time Teng [T)MP)Press.| Reading| Press. Port Time 02
| INC
|5 A | 14,31 /o8 —o— 1980 | 4,3 2 1505
r4.857 /1y } !} SerD ; ) /5 3% =
I
58 | 2 /4.59 7ES ( o. 65D /S35 &
[8:/8 | 118 ( |r.522 o5 £
{ C )
- v
Test ¥ /54 Test # /58 Test #
s02 503 SOx 502 S03 Sox ‘ s02 503 SCs
Normality R o097 —=»
pilution 20 R 2¢ ’.7
Facior F
- i
slank B i
rverages
—— 6.3 .5 6.7 /.2
M1, of 3 é.6
S
Averages é. ‘/ 6.7 /.o
¢ o
460 + T 57/ SH.S
Sample , /. s°D YA YL
vol. V
F+p . 30.73 30.73
r - B 6.4 | .8 | 6.7 /. e
L——-—__— -
6!1 0041 o {1“b
(A-=B) () (F) (460+T) (24) son = L X DFC H24 sop = L2 N0 C H24
so2z = V{(P+p) (157 (20.913 C Y
b o0l Fel
- ) () (C )24 S02 = _(370 } SO2Z = :}
SCs = (|.5PY(30.15 .
v q1 ! s
l 09 ® 4 b
T2zd. | - 3 03 et 20 2L V()24 S0 e 24

. M i - \
2 28 ).F 1 24 s03 = | 2.9 f sSO3 =

co2 € 3% 02 = 7 1./ so2 @ 3% 02 = _ 371> $02 @ 3% 02 =
- .- P - i oy _
2@ 3% C2 = l'z SQ03 @ 3% 02 = v 3 SO3 @ 3% 02 =
fgx @ 3% c2 = ___4,1_'_’1_1_ 145‘ SOx @ 3% €2 = _‘_‘_é_L_ ;1/ 3 SOx € 3% 02 = T

SCrA e, S



}ﬂ SN ¢.6 Local S/Jle 6

SOx CZATA SHEEZT
Date 3-/" 77 Probe Locaztion & Probe Length TSR T ~
Unit # Fuel Load
fest Description: )
Test | Sox | Sample Meter Meter Meter |(¢)Earo. Purge 1
NO. No. Time Ten‘g.(T) f’\?ress. Readinag| Press. Port - Time 02 |
e 7_/ /6 .05 /2P ~o— | 0,620 20.73 2 76 !
16 15| sze \ /. a2 ) 76:3) .
6:35| (20 o, 5T S e
/50 |8-2|-LoL \ g
/6. 45| )2~ / /. 6D y — N
v v v <
w
Test ¢ é-/ Test £ é-2 Test #
S02 S03 SOx “ S02 S$03 SOx S02 S03 . SCx
Ncrmality K |.0095" —IL
Dilution i
{
Factor F 5 5 ’
=
Elank E
rverages
Ml. of L‘{ ,» 2 /7.7 . 3
Titrant A r%.6 2.2
/6. /6.9
Averages /6.6 , 2 77-/ . 3
460 + T 580 S$Bo
Sample
vol. \'4 /. oo Rk
FP+p . 3e.73 30.73
A-B 6.6 ) 127./ .3
B S 924 01070 B/AE- S0y ~"-68.10% x1075  I6/A5-50,
_ (R-B) (N) (F) (460+T) (24) _ mn(()g»n/(%u S0t yoe
502 v (P+p) sc2 = ) B so2 = T

(b () (58 24 so2 = [3LT4 ] s02

S0z (1) (g%

LGN ) 5% 24 L0
) S03 = - ) 24
_ (7 ] sos WENAL s03 T
’d
. ) (49

|

wn

Q

[y
]

soz @38 02=_ 4140 . 1 so2 @ 302= (3% SO02 @ 3% 02 =
S03 € 3% 02 = /3 S03 @ 3% 02 = 19 SO03 @ 3% 02 = —
€ox @ 3% 02 = __¢h4gy Sox @ 3% 02 = __ 54,7 J sox @ 3% ¢c2=____

(Oﬂ.r)



local J¥EST S/T&E

SCx DATA SHEET

TTTRATED RV

Date 3-20-79 Probe Location « Probe Length 3
unit # s Fuel Cohl Load Swihq
Test Description: METHOD ¢
Test Box | Sample Meter Meter Meter (p) Baro. Purge
No. No. Time Temp T|(P)Press.| Reading| Press. Port Time - 02
nds /0 ¢ o aaaidll I s
_ o
Zb| Ao 08 | frowe a 12 i2. 2
B 12:25 "3 ( Q.00 ¢ , 1237 a
- 7 36- =]
205 | €8 | |y | (00 0 # z 1252 §
7 <
193
| J
Sterc €AS AP= —eolo sowpie. @ O cfs.
Test # Z0f Test # 23 Test #
s02 $03 SOx 502 s03 SOx 'l s02 so3 | sox
Normality N | pmeo9$ >
pilution
Factor F s ! S (
Blank B
Averages
| _/eo (2 17. 8 pPy”3
Ml. of 16.© i728
ritrant A 6.2 176
Averages /6. g
460 + T 561 by %Y
Sample
Vol v /aoo Jveo "
P+ P _ 3640 . 3e 4o n
"-’— “
A-B 61 03 . 78 ' n
T3z S643 51675 14/ Cy, = $172 €65 B/ 7
_ (A-B) (N) (F) (460+T) (24) s02 = (79) o) Y.o) (513824 U0 Y )24
so02 = v (P+p) (70) D) S0z = ()
(et ) 4o (5) (587) 24 502 = 3528 soz= [
s02 = (7 ) GD
() e18] (/o) 616 24 SNERY
= 0.2 | s03 = r> s03 = Y Y Y24
('3) g (1) (5%7)24 03 = : _
s03 = (o) B 9) 1 S03 = :
g0z @ 3% 02 =_SZ5 SO2 @ 3% 02 = _ S§¢.7 S02 @ 3% 02 =
Go3 @ 3% 02 = ___2¢ S03 @ 3% 02 = 26 SO03 @ 3% 02 =
cox @ 3% 02 = 50uE 44 sox @302 - feg s ] sox e 3202 -

— oE30<¢ e *



SWELL MErHtoD Local st 6
SOx ZATR SHEET
Dzte Z—~2/)/~ 79 >orobe Location & Probe Lencth =2 !
Unit # Fuel Load
lfzet Description: ]
Test | Box | Semple Meter Meter Meter |(¢)Baro. Purge i
Ne No Time memp (TP} Press.| Readino| Press. Port Time 02
soe |2 | IBe7 | /8 | mo— |2av? | 5, 4o | PokTE
— /19 ‘ /.5 A 1 >-!
=Y
| J3'39 | n9% T 6. 57D o
200 o)
wl:03 | 1/9 Y /70 £
} W
Test § 22¢- Test #__?i?__ Test #
S02 SO3 SOx “ S02 s03 SOx l 502 S03 SOx
Kermality K |, 0097 4
Dilution o
ractcr r 2 , 2o f
Blank E
Aﬁerages _
5T 2.0 6.5 8
Mi. cf ;. 7L 2.3 "
Titrant P} <. =/ zb
Averages 57 6.5 /o3
460 + T <78 579
Sample £70
vol. v /- /.79°
(2 +p 3e.4° 30.40
5 0,44
coz = JRZE)I (O (F) (460-+T) (24) s62 = (b 1) (P (51?24 sop = L0 )0 ) Y24
s ; 0\6’ ;;+p) o Bo A7 (;299 ’ C YO )
. ' 1
con = (5 () (?%) (5 ) 24 502 = 339 $02 = E:l
S0 ‘.90) (3’*0
2 <"')'rd1\(')<511)24 C 00 ¢
soz = | 336 so3 = | 51 S03 ‘ so3 = ) 24
° e (1.7) Ccy
v ot v, 518
Lot )2 ~ _
scs (.5) (3&)"’ s03 = 503 =
soz @ 3% 02 = )/ so2 @ 33 02 = _ {IY( SO2 @ 3% 02 =
g03 € 3% C2 = fee 44 SO3 @ 3% 02 = 2 SO3 @ 3% 02 =
gox € 3% 0L = (23 1 sox @ 3% 02 = :Kl_%_—z J sox e 3 c02=_"_"_"_—



SECTION 4.0

PARTICULATE SIZE DISTRIBUTION

PAGE
4,1 Brink 150
4,2  SASS 156
4,3  Bawco 157

149



KvVB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. 5 LOAD _ 7€ 000
TEST SITE _ ASMg G r0; 7%
TEST DATE 211-1 FUEL

~

SAMPLE LOCATION Big VT SPECIAL CONDITIONS ggN\&Tioe

GAS VELOCITY DETERMINATION

PITOT TUBE AP 028 BAROMETRIC PRESS in.Hg, Ppay  30.9¢"
GAS TEMP. °R, Ts __ 4o GAS STATIC PRESS in H20 -/.0
PITOT CORRECTION FACTOR, Cp 0-€37 GAS STATIC PRESS in.Hg abs,Ps 30.g%
MOLECULAR WT. FLUE GAS, MWg 274
Vs = 85.48 Cp %:WM;)% 12.9% ft/sec

IMPACTOR FLOW RATE DETERMINATION

NOZZLE DIAMETER inches, Dn o.0€
NOZZLE AREA ft2, An J,Mtwo'{ An = 7(Dn/24)2
On = Vs an 60 = 0. 041§ ft3/min at nozzle
_ PSMWs . . .
Qc = Os (1___.3'1‘_5) % = Do ¢S~ ft3/m_1n corrected to calibration conditions
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE 235 in. H,0
OPERATING VACUUM (corrected for static pressure of duct) 248" in. Hzo
ISOKINETICS DETERMINATION
" SAMPLE METER METER ] $H,0 = .o *
TIME (6) [READING (Vm)| TEMP (Tm)
INITIAL o 0.c0 g" I = 1.667 Ts Vm Pbar = ?Z X
$H-0
FINAL 237 )00 g 6 ™ Vs Ps An(1-Z%)
1) 23] |00 8b

#15900



KvB

BRINK CASCADE IMPACTOR LAB WORKSHEET

TEST No. & LOCATION P t"s~ 1 vielis L ?W"r\
TEST DATE z2-1-11 ENGINEER MM, k. ‘Lca.éa.g‘_

TEST DESCRIPTION  EBrew & ot Bolfer  Oot

PRE TEST WEIGHTS (GRAMS)

FINAL

PLATE NO. CYCLONE 1 2 3 4 S FILTER

DATE WT. Bl 4

TARE WT. | 1 | J4sgt | 38uz | 30934 | 34985 | 24647 | 3902 | 00350

2 6Y.5%¢7 | 39177 2.09.9 ) 3. 4td2 3,920 0. 035!

3 L. SBU | 3 5tes 3.09%0 z.491¢ 3d4ldo | 3008 5,035
4 3.491%
I:VERAGE L‘l .4866 }:{"7 31547 ) 3 %l 3.4" 43 39630 6. o3(e

POST TEST WEIGHTS {GRAMS)

DATE WT. Bk }F/}

GROSS WT. | 1 | p¥7i3l | 32.5074 2.0959 2419¢ 3. 4E4 | 3930 | 0.0

2 et 19 | 3572 30195 | 3499¢ | 34048 | 3Ge2s | 00354

30 N | gend 30954 | 3.6000 | 3deSe | 39024 | 6s399

4
I AVERAGE s | 34n¢ 2,048t M | 3.4eSt | 3.9027 | 0.0394
NET TEST RESULTS (MILLIGRAMS)
NET WT. o,nc\}' 200l b.aoz( 0.0k 0. 2v0% X 00»7 0. 0049
PERCENT 251 4.0 7 M 06 oS 3.4
TOTAL NET WEIGHT 3.8 ngm
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KVB

BRINK CASCADE IMPACTOR DATA REDUCTION

TEST NO. S LOAD
TEST SITE ABMA G % 0,
TEST DATE » '/1517/ va FUEL

SAMPLE LOCATION Blr‘ ()“:t

AW »]Yo)
S 7

7

A

SPECIAL CONDITIONS

Dry gas volume _ /. OQ SCF

Total particulate mass Mmgm
Total concentration grains
Z.2]6 5

Percent isokinetics Q:Z 1Y
Gas velocity (38 93 ft/sec.

Nozzle diameter > O& in.

Pp - Density of: particles g e § g/cm_34 Vm -
Y - Viscosity of flue gas 2,78 X/gois'e Mn -
MAs - Molecular wt. flue gas 29,4 g/gmole Cn -
AP - Pressure drop across impactor 28,8 InH0 I -
Ps - Absolute stack pressure 30,88 in. Hg Vs -
Ts - Absolute stack temperature _9_6_0_ °R Dn -
Qs - Actual flow rate at stack conditions L, Q"7 £t3/min

Stage Number
Dj - Jet Diameter, cm
Fj - Press. factor, n.d.

Ds, g; Stokes diameter, pm

DA,S_O' Aerqdynam.c
diameter, um

Dp1 7 Aerodynamic impac-
tion diameter, im

Mn - Particulate mass, mgm
% - Percent of Total

Cumulative percent
Cn - Concentration,
grains/SCF
Cumulative concen-
tration, graing/SCF

CYCLONE 1 2 3 4 5 Fg’;;;
L2490 |06.)77812.1396 [0.0944 | 0.078) '
. 0210 |O.0R73]0.039810.0908|0.3277
3.04|1.75 | /./6 | ©0.56 | .32
4.92]| 2.88| /.95 | 1.00] 0.6
5./3 | 3.09/ 2.5 | 120 |0.8]
j26.4| 6.6 2.8 L6 o8| 0.7| 449
g8.1| *6| /7] /1 | 061 O0.5| a.4
/1.9 7.3 1 &.6 4.5 3.9 3.4
/,95| 0.0} C.04| b.o2| ©.01] O0|| 0.08
1.95| 2.08| 2.09|2.11 |2.12 | 2.13] 2.2
$#15900
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KVB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. /7 LOAD L ect

TEST SITE & % 0y

TEST DATE 2-/7-79 FUEL A4

SAMPLE LOCATION BLR oy v Portr®z SPECIAL CONDITIONS W-o. Rein, ecditom

GAS VELOCITY DETERMINATION

PITOT TUBE AP 26 BAROMETRIC PRESS in.Hg, Ppay 30, €0
GAS TEMP. °R, Ts 1018 GAS STATIC PRESS in.H0 ~1.0H, @
PITOT CORRECTION FACTOR, Cp_ &5 7 GAS STATIC PRESS in.Hg abs,Ps _.39.73
MOLECULAR WT. FLUE GAS, MWg 290
Ts AP .k 8,93
Vs = 85.48 Cp (Ps MWs) = 3 ft/sec

IMPACTOR FLOW RATE DETERMINATION

NOZZLE DIAMETER inches, Dn . 276
-~
NOZZLE AREA ft2, An 2,503 x/° An = T(Dn/24)2
on = Vs An 60 = L0773 ft3/min at nozzle
Qc = Os (%ib;%ss—) ¢ = ,060 £t3/min corrected to calibration conditions
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE /7.2 in. H,0
OPERATING VACUUM (corrected for static pressure of duct) /8.2 in. 320
ISOKINETICS DETERMINATION
SAMPLE METER METER *H,0 = =Lt *
TIME (6) |READING (Vm)} TEMP (Tm)
INITIAL [ & - ovP /7 I = 1.667 Ts Vm Ppay - 95 5 .
o _3H0
FINAL 34 95" | fso® j10  Tm Vs Ps An(1-755)
A 34,75 / 3o o

#15900



TEST No.

KvVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

TEST DATE

3-17-29

LOCATION Pt 2 Booler (oTiew
ENGINEER _ {vss

ac:é{aw‘i’ \ﬂqﬂ[ \’f"'*"t’A““’"‘
T \

TEST DESCRIPTION Byo &k  peit 2
{

s

PRE TEST WEIGHTS (GRAMS)

PLATE NO. CYCLONE 1 2 3 4 5 :III?&IQ
DATE WT.
TARE WT. 0.4 1501 >9%37 | 3.4414 2.4 44 3907¢ 08352
01547 | 358 | 3e43: | 24472 41 390k | ©o¥d
e 58y | 35 jerse 3497% J | 31U | s
AVERAGE 0. lS‘I? 1.5104 3L‘/3; 3 ‘1‘473 '3 e d2 J’ o \7 ©.¢25|
POST TEST WEIGHTS (GRAMS)
DATE WT.
GROSS WT. e 37 143 3 6914 3.449¢ HAL 34G02% 0 0%}
ot sUY BlarsZ 3 ¢44f 2wl | g ek r - e35)
S - g % a 7
naa i G U L TR LT T T T
AVERAGE 0317 25ur | 3 e9TA ) geagd | 36lSl | 29y | coessa
NET TEST RESULTS (MILLIGRAMS)
NET WT. e1574 docist | 0208 | g ] viced gt 0.cony
PERCENT 8.2 14 z2 Lz 274 0. 5% YA
TOTAL NET WEIGHT 174.3 mgm
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KVB

BRINK CASCADE IMPACTOR DATA REDUCTION

TEST NO. / 7 LOAD 7\5‘30 oD
TEST SITE ABMA &5 % 0y 7 o
TEST DATE 3/ /’7/ 79 FUEL A

t
SAMPLE LOCATION B/r. Q“t EQCI 2 sPECIAL conpIiTiONS M. . &e.m c, .

pp - Density of particles zus g/cm3_" Vm - Dry gas volume l! !3 SCF
(»)

Y - Viscosity of flue gas g_7§ xp'oise Mn - Total particulate mass ['Zg 3 mgm

Mis - Molecular wt. flue gas_29.0 g/g mole Cn - Total concentration _2.|30 g%é-;-‘i

AP_ - Pressure drop across impactor Z’7.2. inH»0 I - Percent isokinetics leﬁ %

ps - Absolute stack pressure 30,773 in.Hg Vs -~ Gas velocity 3€.93 ft/sec.

rs - Absolute stack temperature JO /5 °R Dn - Nozzle diameter ¢ @26 in.

Qs - Actual flow rate at stack conditions ,©&  ft3/min

stage Number CYCLONE 1 2 3 4 5 pii;?ﬁ

pj - Jet Diameter, cm 0.2490 |0.1775 | 8.1396 | 094 ¢|0.07R)
Fj - Press. factor, n.d. 2.02/0 |0.0273|0.0398] ©.0903 O.3277
ps g Stokes diameter; um 3.29 | ).89 | .26 | 6.6] | 0.85
Da 35 BeLOT N §.32| 82| 2.11| 1.08|lo.66
op 3 Pezodyenic Lmpec: 554|338 |2.83] .30 | 0.8

Mn - particulate mass, mgm /594 /3.2 4.0 2.2 A 4 /7.0 O.)
4 - Percent of Total 878 7.4 2.2 /. 2 o.781 o.56 .06
cumulative percent /2. 2_ v 8 2 - & /. 4 O. 6& Q.06
cn - concentration,

grains/Scv /#.07]| 0161 0.08| 0.03| 0.03| @.0|]| 0.06
comilative concen. | jy.09| 14.23| /4.28] /431 /4,34 1435|1088
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Test 9 10u
3u

Filter

Total

Test 15 10U
3u
1lu

Filter

Total

Test 20 10u

1y
Filter

Total

SITE G

SASS GRAVIMETRICS

13.1823
1.7872
0.5809

1.1490

16.6994

22.9985
6.1673
1.6766

0.8931

31.7355

56.4322
30.8089
25.1032

0.9585

113.3028

156

21.06% Passing
10.36% Passing
6.88% Passing

27.52% Passing
8.10% Passing
2.80% Passing

50.19% Passing
23.00° Passing
0.85% Passing



KVB
6990-01
July 12, 1979

sample No. K~23144
Description Fly Ash
G-5
2/17/79
Bahco Particle
gize Determination
% Through #100 26.1
(149 Microns)
Results: Terminal Diameter
Velocity (Microns) %Smaller
112. 29. 12.7
9. 24, 10.9
31. 15. 7.1
12.3 9.5 4.2
4.15 5.5 2.3
0.96 2.6 0.9
0.35 1.6 0.3
pensity, gms/cc (On #100 1.91
Mesh Material Only)
gcreen Sizing
ough #10 100.0
#ThroR 16 96.6
30 64.8
50 39.8
100 26.1
200 14.9
325 9.9

K-23145 K-23146
Fly Ash Fly Ash
G-8 G-17
2/25/79 3/17/79
33.3 40.3
Diameter Diameter
(Microns) 7% Smaller (Microns) %Smaller
26. 18.5 27 24.0
22. 16.2 22. 21.4
14, 10.4 14. 14.5
8.6 6.4 8.8 8.7
5.0 4.0 5.1 4.8
2.4 2.0 2.5 1.9
1.4 0.9 1.5 0.7
2.32 2.18
100.0 100.0
95.8 97.5
64.6 76.2
45.2 54.8
33.3 40.3
21.8 25.9
15.1 18.8



KVB .
6990-01
July 12, 1979

Sample No. K~23147
K-23143
Sample Description Fly Ash
G-18 Fly Ash
'3/18/79 G-4
: 2/16/79
Bahco Particle
Size Determination
% Through #100 32.6 37.2
(149 Microns) -
Results: Terminal Diameter Diameter
Velocity (Microns) %Smaller (Microns)  ZSmaller
- 112, 26. 20.5 26 21.3
79. 22. 18.2 22. 19.0
31. 14, 12.5 14. 13.1
12.3 8.8 7.5 8.7 8.0
4.15 5.1 4.0 5.0 4.7
0.96 2.4 1.7 2.4 2.0
0.35 1.4 0.5 1.5 0.8
Density, gms/cc (On _
#100 Mesh Material 2.47 ) 2.27
Only) v
Screen Sizing
©100.0
% Through #10 100.0 98.0
16 97.9 76.7
30 73.3 53.3
50 49.1 ’ 37.2
100 32.6 22.8
200 20.0 '15.8
325 13.6



SECTION 5.0

FUEL AND ASH ANALYSIS

5.1 CoMMERCIAL TESTING ANALYSIS
5.2 COMBUSTIBLES ANALYSIS

5.3 CoaL SIEVE ANALYSIS

159
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F-462

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

NG 180A

’ KVB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway
Minneapolis , MN 55422 Sample identification
Y gvB, Inc.

Kind of sample Coal ' Test No.: 2

reported to us Test Site: G 1
Sample taken at ———— -
Sample taken by RKVB, Inc.

Date sampled 2/11/79

Date received 5/3/79

Analysis report no.  71- 31076

PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 4,55 XXXXX

% Ash 9.44 9.89

% Volatile 35.68 37.38

% Fixed Carbon 50.33 52.73
100.00 100.00

8tu/lb. 12639 13242

% Sulfur 0.72 0.75

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
-4 Deformation XXXX °F XXXX °F
Setiong (H= W) °F °F H ¢
Gt ng (H o V2 W) xxxx °F XXXx °F w cg:: bv‘v'::i‘m'
‘ i XXXX XXXX
! XXXX XXxXX

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

yriginal Copy Watermarked

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

SO. HOLLAND, IL « 81LLINGS. 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.

TAH/ br



F462

COMMERCIAL TESTING & ENGINEER.NG 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

R

P &vs, 1NC. May 16, 1979
A Research-Cottrell Co.

6176 Olson Memorial Highway o
inneapolis, MN 55422 Sample identification
" posisy by KVB, Inc.

Kind of sample Coal Test No.: 3
reported 10 us Test Site: G
sample taken at _————
sample taken by KVB, Inc.
Date sampled 2/11/79
Date received 5/3/79

Analysis reportno.  77. 31075

PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 4.40 XXXXX

% Ash 5.91 6.18

% Volatite 35.79 37.44

% Fixed Carbon 53.90 56.38
100.00 100.00

Bu/ib. 13224 13833

% Sulfur 0.81 0.85

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
initial Deformation XXXX c R :F
Softening (H = V) XXXX | XXxXx 3 Gene tugn
i Y2 Wi - - = Cone Wi
Softening (i - "2V} Xxxx - XXXX ©
s XXXX XXXX

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

161

O'@Mmypyouclion R. A. HOUSER, Manager, Midwest Division
For

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

RAH/ br



F-462

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NOARTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 720-8434

PLEASE ADDRESS ALL CORRESPONDEN

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

SINCE 1808

’ KVB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway
Minneapolis, MR 55422 Sample identification
by RVB, Inc.

Kind of sample Coal Test No.: 4
reported to us Test Site: G
Sample taken at ——
Sample taken by KVB, Inc.
Date sampled 2/16/79
Date received 5/3/79

Analysis report no. 71— 31077

PROXIMATE ANALYSIS

% Moisture 5.57 XXXXX

% Ash 7.65 8.10

% Volatile 34.66 36.70

% Fixed Carbon 52.12 55.20
100.00 100.00

Btu/Ib. 12864 13623

% Sulfur 0.60 0.64

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation XXXX °F XXXX °F
Soﬂ.ening (H=W) xxxx F xxxx F H  Cone Height
Softening (H=¥%W) XXXX °F XXXX of W .- Cone Width
H - o
Fluid xxxx F xxxx T
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
Originsl Copy Watermarked ) 1&
For Your Protection R A ER, Manager, Midwest Divislon e
30. HOLLAND, 1L * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV ¢« CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO + GOLDEN, CO M "'“‘

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



F-462

COMMERCIAL TECTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60501 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, 1L 60473
‘ k OFFICE TEL. (312) 264-1173

SINCE 1908

’ KvB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway Samble identificati
i ea lis MN 55422 ample ) ification
Minneape ' by xvB, Inc.

Kind of sample Coal Test No.: 5
reported to us Test Site: G

sample taken at _——

Sample taken by KVB, Inc.
pate sampled 2/17/79
Date received 5/3/79
Analysis report no. 71~ 31074 a
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 7.56 XXXXX
% Ash 10.05 10.87
_ % Volatile 31.80 34.40
% Fixed Carban 50,59 54.73
100.00 100.00
Btu/Ib. 12036 13020
% Sulfur 0.85 . 0.92
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initial Deformation XXXX °F RXXX °F
Softening (H=W) XXXX .| XXXX . H == Cone Height
Softening (H="2 W(; XXXX Ol; XXXX :':- = GCone Width
Flui XXXX XXXX
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
L. Wwatermarked R. A."HOUSER, M Mid i
wvom Protection . A. , Manager, Midwest Divislon
For

£0. HOLLAND, It * BILLINGS. MT « BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV « CLEVELAND, OH * DENVER, CO » GOLDEN, CO
) HENDERS’ON. KY » MIDDLESBORO, KY *MOBILE. AL * NEW ORLEANS, LA+ NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.

RAH/ br



F-462 )2{/ i /7(/
")

-

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 226 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 720-8434

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

SINCE 1908

’ RKVB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification

b RVB, Inc.

Kind of sample .
Coal Test No.: 6
reported to us Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/17 /79

Analysis reportno. 41 _ 31000

PROXIMATE ANALYSIS

As Received Dry Basis
\¢
* M:s::: 3.16 XXXXX
% Volatile 3;-22 7.28
% Fixed Carbon . 38.44
52.56 » 54.28
100.00 100.00
Btu/Ib.
% Sulfur 13254 13687
0.86 . 0.89
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
tnitial Deformation °F oF
Softening (H=W) XXXX of XXXX of _
Softening (H= 12W) XXXX o XXXX of W = Cone teeant
F‘Uld xxxx °F XXXX oF
XXXX XXXX
Respectfully submitted, _
Ry
Original Copy Watermarked “ T A
For Your Protection R. A.'HOUSER, Manager, Midwest Division =
Charter Member

SO. HOLLAND, 1. « BILLINGS, MY « BIRMINGHAM, AL - CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, XY - MIDOLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA « NORFOLK, VA + PIKEVILLE, KY * VANCOUVER, BC.CAN.

RAH/ br



F-462

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
‘: h OFFICE TEL. {312) 264-1173

Qi E Tann

' KVB, INC. May 16, 1979
A Research-Cottrell Co.

6176 Olson Memorial Highway ‘
Minneapolis, MN 55422 Sample identification

by kVB, Inc.

Kind of sampte Coal Test No.: 7
reported to us Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/25/79
Date received 5/3/79

Analysis report no.  77_ 31080

PROXIMATE ANALYSIS

As Received Bry Basis
% Moisture 3.12 XXXXX

% Ash 4.57 4.72

% Volatile 39.33 40.60

% Fixed Carbon 52.98 54,68
100.00 100.00

Btu/ b, 13797 14241

% Sulfur 1.16 1.20

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Qe1(>rmaz|on XXX ﬂF XXX ZF .
Softening 5 - ‘W) N F — F 0 e .
\ N \ 4 o Fon i
Softenmg'(H - -;~ W o~ ;i- XXXX oi g
Frod XXXX XXXX

Respectfully submitted,
COMMERCIAL JESTING & ENGINEERING CO.

165
w“crmarked

B R. A. HOUSER, Manager, Midwest Divi ‘
Onr;:' ycxwoﬂ‘“m" ger, Midwest Divislon

HOLLAND, 1L « BILLINGS, MT » BIRMINGHAM, AL « CHARLESTON, WV » CLARKSBURG, WV « CLEVELAND. OH » DENVER, CO * GOLDEN, CO
so. HENDERSON, KY - MIDDLESBORO, KY « MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCQUVER, 8.C. CAN.

RAH/ br



F-462

COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDEN .
16130 VAN DRUNEN RD., SOUTH HOLLA,:JD, n?gol%
OFFICE TEL. (312) 264-1173

SiNCe 1908

’ KVB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc.

Kind of sample Coal Test No,: 8

reported to us Test Site: G
Sample taken at ———
Sample taken by KVB, Inc.
Date sampled 2/25/79
Date received 5/3/79

Analysis report no. 71— 31078

PROXIMATE ANALYSIS

% Moisture 2.91 XXXXX

% Ash 4,27 4.40

% Volatile 38.62 39.78

% Fixed Carbon 54.20 55.82
100.00 100.00

Btu/Ib. 13922 14339

% Sulfur 1.46 1.50

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation XXXX °F XXXX °F
Softening (H=W) xxxx F XXX °F H - Cone Height
Softening (H= Y2 W) xxxx F xxxx °F W = Cone Widih
Fluid xxxx F XXXX °F

Respectfully submitted,
COMMERCIALIESTING & ENGINEERING CO.

Original Copy Watermarked . '
For Your Protection R. A. HOUSER, Manager, Midwest Divislon

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

RAH/ br



F-464

COMMERCIAL TESTING & ENSGINEERING CO. v

GENERAL OFFICES: 228 NORTH LA SALLE STPEET, CHICAGO. iLLINOis> 7601

AREA CODE 312 726-8434

INC.

P &us,

i N

SINCE 180N

6176 Olson Memorial Highway

Minneapolis, MN

Kind of sample Coal

reported o us

Sample taken at

554

Test Site G

sample taken by KVB, Inc.
pate sampled 2/28/79
Date received 5/3 /79

22

May 17,

Sample identification

by KVB, Inc.
Test No. 9
Sample: A

Test Site: G

1979

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

Date taken 2/28/79

Analysis report no.

PROXIMATE ANALYSIS

As Rec'd Dry Basis

Moisture
Ash
volatile
Fixed Carbon

9P 4P OP dP

s Sulfur

FUSION TEMPERATURE OF

initial Def.,IT ===-

gof tening, ST
softening, HT
FlUid ’ FT

4.32 XXXXX
7.24 7.57
36,72 38,38
51.72 _54.05
100.00 100.00
13117 13709
0.81 0.85
ASH
Reducing
2700+°F
——— 2700+°F
—-—— 2700+°F
—-_— 2700+4°F

HARDGROVE GRINDABILITY INDEX:

. wet,ymarked
O"OF";'%V Protection

RAH/dh

41 -

167

As Rec'd Dry Basis
$ Moisture 4.32 XXXXX
% Carbon 73.76 77.09
% Hydrogen 4.90 5.12
% Nitrogen 0.84 0.88
% Chlorine 0.12 0.13
$ Sulfur 0.81 0.85
% Ash 7.24 7.57
% Oxygen(diff) 8,01 8.36
100.00 100.00
FORMS OF SULFUR
$ Pyritic 0.12 0.13
$ Sulfate 0.03 0.03
% Organic 0.66 0.69
FREE SWELLING INDEX: 2-1/2
Respectfully submitted, FEIES
COMMERCIAL JRSTING & EYGINEERING GO. 25 z,\_
::9?*‘ ) 1‘,:\
RS

71- 30996

ULTIMATE ANALYSIS

page 1 of 2

R. A

USER, Manager, Midwest Division

§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, 8.C. CAN.




F-470

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-u434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

18130 VAN DRUNEN RD., SOUTH HOLLAND,
OFFICE TEL. (312) m
KVB, INC. May 17, 1979
6176 Olson Memorial Highway
“Minneapolis, MN 55422
Sample identification
by KVB, Inc.
Kind of sample Coal ' Test No. 9
reported to us Sample: A
Test site: @G
Sample taken at Test site G Date taken: 2/28/79
Sample taken by KVB, Inc.

Date sampled 2/28/79

Date received 5/3/79
Analysis reportno. 71— 30996 page 2 of 2
MINERAL ANALYSIS OF ASH Percent Weight ignited Basis
‘ silica, Si0, 51.40
Alumina, Al,O, 32.80
Titania, TiO, 1.39
Ferric oxide, Fe,0, 6.99
Lime, Ca0Q 2.11
Magnesia, MgO 1.02
Potassium oxide, K,0 2.23
Sodium oxide, Na,O 0.52
Sulfur trioxide, SO, 0.99
Phos. pentoxide, P,O; 0.18
Strontium Oxide, SrQ ' 0.058
Barium Oxide, BaO 0.24
Manganese Oxide. Mn,O, 0.01
Undetermined 0.07
00.00
Aikalies as Na. O, Dry Coal Basis = 0.15
Silica Value = 83.55 Fouling Index = 0.08
Base' Acid Ratio = 0.15 Slagging Index = 0.13

ESTIMATED VISCOSITY at critical viscosity
Temperatur> of ————F ———e PoiSEs .
T Tenperature = 2820°F Respecttully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
QOriginal Copy Watermarked

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

BILLINGS, MT « BIRMINGHAM, AL « CHARLESTON. WV - CLARKSBURG. WV » CLEVELAND, OH + DENVER.CO « GOLDEN, CO + HENDERSON, KY » JASPER, AL
RAH/dh MIDDLESBORO. XY « MOBILE, AL - NEW BETHLEHEM, PA « NEW ORLEANS, LA + NORFOLK, VA » PIKEVILLE, KY + SO. HOLLAND, IL «+ VANCOUVER, B.C. CAN.



F-462

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS €0601

AREA CODE 312 726-8434

P kvs, INC.
A Research-—-Cottrell Co.
6176 Olson Memorial Highway
Minneapolis, MN 55422

Lk

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

May 16, 1979

Sample identification

by KVB, Inc.,
Kind of sample Coal Test No.: 10
reported to us Test Site: G
Sample: A
sample taken at ———
sample taken by KVB, Inc.
Date sampled 3/2/79
Date received 5/3/79
Analysis report no. 71—~ 31072
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 3.90 XXXXX
% Ash 8.57 8.92
% Volatile 34.89 36.31
% Fixed Carbon 52.64 54.77
100.00 100.00
B/ib. 12837 13358
% Sulfur 0.93 0.97

FUSION TEMPERATURE OF ASH

Reducing

Initial Deformation XXXX
Softening (M- W1 XXXX
Softering (H:!pﬁW) XXXX
Flua XXXX

169

ked
inal Copy Watermar
O"F'Z:lvour Protection

F
°F
°F

Oxidizing
[
XXxx
XXXX QF x ~80n8Helgh!
xxxx F one Widtn
°F
XXXX

Respectfully submitted,
COMMERCIAL IESTING & ENGINEERING CO.

R. A. ' HOUSER, Manager, Midwest Division

. KSBURG, WV * CLEVELAND, OH - DENVER, CO * GOLDEN, CO
ND, 1L » BILLINGS MT ¢ BIRMINGHAM, AL * CHARLESTON, WV * CLAR .
© “O?E‘;-DAERSON KY » MIDDLESS8ORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, XY » VANCOUVER, B.C. CAN.

RAH/ br



F-464

/a//

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801

AREA CODE 312 726-8434

2

SiINCE 1900

’ KvVB, INC. May 17, 1979
6176 Olson Memorial Highway
Minneapolis, MN 55422

Sample identification

b  gvB, Inc.

PLEASE ADDRESS ALL CORRESPON TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1178

Kind of sample Coal Test No. 15
reported to us Sample: A
Test Site: G
Sample taken 8t megt Site G Date taken 3/17/79
Sample taken by KVB, Inc.
Date sampled 3/17/79
Date received 5/3/79
Analysis report no. 71- 30992 page 1 of 2
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
$ Moisture 4.22 XXXXX % Moisture 4.22 XXXXX
% Ash 9.50 9.92 $ Carbon 71.62 74.78
% Volatile 34.95 36.49 % Hydrogen 4,66 4.87
$ Pixed Carbon 51.33 53.59 % Nitrogen 1.12 1.17
100.00 100.00 % Chlorine 0.07 0.07
$ Sulfur 0.68 0.71
Btu/1b. 12649 13206 % Ash 9.50 9.92
% Sulfur 0.68 0.71 § Oxygen(diff) 8.13 8.48
100.00 100.00
FUSION TEMPERATURE OF ASH FORMS OF SULFUR
Reducing
% Pyritic 0.05 0.06
Initial Def.,IT ----  2700+°F $ Sulfate 0.04 0.04
Softening, ST ~=——--- 2700+°F % Organic 0.59 0.61
Softening, HT ——=-—- 2700+°F
Fluid, PT ~—-————ewe 2700+°F
HARDGROVE GRINDABILITY INDEX: 41 FREE SWELLING INDEX: 2
o Respectfully submitted, .
COMMERCIALTESTING & BNGINEERING CO. TR

170

Original Copy Watermarked
For Your Protection

R. A. HOUSER, Manager, Midwest Division

$0. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL « CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO » GOLDEN, CO

s Sz
AN <o‘,~

/
Py

s

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

RAH/dh



F-470

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-0434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

wn

4 KVB, INC. May 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422

Sample identification
hy

KVB, Inc.
Kind of sampie Coal Test No. 15
reported to us Sample: A
Test site: G
gamp'e taken at Test site G Date taken: 3/17/79
Sample taken by KVB, Inc.
Date sampled 3/17/79
Date received 5/3/79
I ot - o = ST
Analysis report no. 71- 30992 page 2 of 2
MINERAL ANALYSIS OF AGH Percent Weight Ignited Basis
Siiea, Si0, 52.83
Alumina. Al O 31.52
Titania, TiO, 1.58
Ferric oxide, Fe.O. 6.84
Lime, Ca0O 1.19
Magnesia, MgO 1.09
Potar: um oxide, K.O 2.47
) Sodium oxide, Na_ O 0.48
Sutfur trioxide. SO- 0.80
Phos. pentoxide, P.O 0.14
Strentium Oxide, S1C 0.08
Barium Oxide. BaD 0.23
Manganese Oxide Mn,Q. 0.02
Undetermined 0.73
100.00
Alkalies as Na_ O, Dry Coal Basis = 0.21
Silica Valug = 85.28 Fouling Index = 0.07
Base: Acid Ratio = 0.14 Slagging Index = 0.10
ESTIMATEZD VISCOSITY at critical viscesity
,"Cp\pe"al‘dfe of ———-F = ——= Poises .
T Temperature = 2845;F Respectfully submitted,

COMMERCI ESTING & ENGINEERING CO.

Origins! Copy Watermarked

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

Cherter Member
BILLINGS, MT « BIRMINGHAM, AL + CHARLESTON. WV « CLARKSBURG, WV « CLEVELAND, ON « RENVER, CO - GOLDEN. CO « HENDERSON, KY « JASPER. AL

MIDDLESBORO, KY + MOBILE, AL + NEW BETHLEHEM, PA o NEW ORLEANS, LA » NORFOLK, VA « PIKEVILLE KY « SO. HOLLAND IL « VANCOUVER. BC. CAN.

RAH/dh



I3

F-462 4 3
| il

mn
COMMERCIAL TESTING & ENGINEERING CO. KL

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

PLEASE ADDRESS ALL CORRESPONDENCE
168130 VAN DRUNEN RD., SOUTH HOLLAND, . M

OFFICE TEL. (312) 284-1173

SINCE 1908

’ KvB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
b KVB, Inc.
Kind of sample Coal ' Test No.: /é
reported to us Test Site: G
Sample:
Sample taken at ———— P A
Sample taken by KVB, Inc.
Date sampled 3/17/79
Date received 5/3/79

Analysis report no. 27 37071

PROXIMATE ANALYSIS

As Received Dry Basis

% Mgisture 4.02 XXXXX

. % Ash 7.63 7.95

o % Voiatile 34.86 36.32
% Fixed Carbon 53.49 55.73
100.00 100.00

. Btu/ib. 12965 13508

% Sulfur 0.74 0.77

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation °F °
itial Deform XXXX XXXX .©
Softening (H= W) . F F "
O XXXX XXXX == Cone Height
Softening (H=12W) °F °F W = Cone Width
Fluid XXXX oo XXXX o
XXXX XXXX

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Jriginal Copy Watermarked 1

For Your Protection i R.A. , 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,

RAH/ br



F.462

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AREA CODE 312 726-3434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

BRI

’ KVB, INC. May 16, 1979
A Research-Cottrell Co.

6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification

bY KVB, Inc.

Kind of sample Coal Test No.: 17
reported to us Test Site: G
Sample: A
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 3/17/79
Date received 5/3/79
A—_—-’d_‘_____.__._:—':.:d"'"'”'—.::_‘ Hhradiemimen ity = bl o ——

Analysis report nc. 71~ 31073

PROXIMATE ANALYSIS

As Received Dry Basis
% Mgis’Uf: 3.88 XXXXX
%o As 7.41 7.71
% Volatile 35.33 36.76
% Fixed Carbon 53.38 55.53
100.00 100.00
Riu/ib. 13103 13632
% Sultur 0.82 0.85
FUSIOI_\J__TEMPERATURE OF ASH
Reducing Oxidizing
jnitial Deformation XXXXK z RXXX OF
Softening (H - W) X XXX : AXXX F ‘),-\a £one reight
. s : ° J Cen gt
Softening (M= “” XXXX ,F_ XXXX oi e
Huid XKXXX XXXX
Respectfully submitted,
COMMERCIAL IESTING & ENGINEERING CO.
Driginal CopvPWa:’;m;:““‘ R. A."HOUSER; Manager, Midwest Division
For Your Prot

. RKSBURG, WV * CLEVELAND, ON + DENVER, CO * GOLDEN. CO
IL » BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV » CLA . N
50 NMOE‘;:-DAENFES'DN KY » MIDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA+ NORFOLK, VA » PIKEVILLE, XY * VANCOUVER,. B.C. CAN.

AH/ br




F-462

COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPOND .
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL_ 6040
c k OFFICE TEL. (312) 264-1173

BT )

’ KVB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway o
Minneapolis, MN 55422 Sample identification

bY kKVB, Inc.

Kind of sample Coal Test No. 18
reported to us Test Site: G
Sample: D
Sample taken at ———
Sample taken by KVB, Inc.
Date 3amp|ed 3/18/79
Date received 5/3/79
Analysis report no. 71- 31079
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 5.04 —
% Ash 8.94 9.41
% Volatile 34.03 35.84
% Fixed Carbon 51'99 54'75
100.00 100.00
o 12488 13151
0.69 0.73
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initial Deformation XXX °F XXX oF
Softening (H=W) °F °F H - Cone Hei
Softening (H = %2W) XXXX of XXXX op W = Cone wiain'
Fluid XXXX of XXXX of
XXXX XXXX

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked 174 :

For Your Protection R. A

ER

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

, Manager, Midwest Divislon

RAH/ br



F-462

COMMERCIAL TESTING & FN: INEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STPLET CHICAGO, ..INC:S 301 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

3130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c E OFFICE TEL. (312) 264-1173

R

' KVB, INC. May 16, 1979
A Research=-Cottrell Co.
6176 Olson Memorial Highway Sample identificat
i apolis, MN 55422 ample identification
Minneapo v Ny RVB, Ine.

Kind of sample Coal ' Test No.: 19
reported to us Test Site: G
Sample taken at ———— Samples D
sample taken by KVB, Inc.
Date sampled 3/18/79
Date received 5/3/79

Analysis report no. 3. 30998> |

PROXIMATE ANALYSIS

As Received Dry Basis
% Moisture 4.53 XXXXX
% Ash 6.52 6.83
% Volatile 36.91 38.66
% Fixed Carbon 52.04 54.51
’ 100.00 100.00
Btu/Ib. 12989 13605
% Sulfur 0.85 0.89
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initial Deformation xxxx F xxxx F
Softening (H=W) XXXX °F XXXX °F H := Cone Height
Softening (H= Y2 W) XXX °F KXXX °F W - Cone Width
Fluid xxxx F xxxx F

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

.ainal COPY watermarked :
Onoéf;: Your Protection R. A'H . Manager, Midwest

visiol

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.

RAH/ br



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 80473
c OFFICE TEL. (312) 264-1173

SINCE 1908

P kve, INC. May 17, 1979
6176 Olson Memorial Highway
Minneapolis, MN 55422
Sample identification
by KVB, Inc.

Kind of sample Coal ' Test No. 20

reported to us Sample: D
Test Site: ¢
Sample taken at Test Site G Date taken 3/21/79

Sample taken by KVB, Inc.
Date sampled 3/21/79

Date received 5/3/79

Analysis report no. 71- 30997 page 1 of 2

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 4.81 XXXXX % Moisture 4.81 XXXXX
% Ash 6.95 7.30 % Carbon 72.43 76.09
% Volatile 36.47 38.31 % Hydrogen 4.90 5.15
$ Fixed Carbon 51.77 54.39 % Nitrogen 1.04 1.09
100.00 100.00 $ Chlorine 0.05 0.05
% Sulfur 0.69 0.72
Btu/lb. 12860 13510 % Ash 6.95 7.30
$ Sulfur 0.69 0.72 % Oxygen(diff) 9.13 9.60
100.00 100.00
FUSION TEMPERATURE OF ASH FORMS OF SULFUR
Reducing
% Pyritic 0.10 0.10
Initial Def.,IT ——-- 2700+°F $ Sulfate 0.00 0.00
sof tening, ST ==---- 2700+°F % Organic 0.59 0.62
Softening, HT ------ 2700+°F
Fluid, FT ==—=—==-=- 2700+°F
HARDGROVE GRINDABILITY INDEX: 35 FREE SWELLING INDEX: 2~1/2
Respectfully submitted,
COMMERCIAL JARSTING & ENGINEERING GO. N
176
Ongbi-r:}f::varV:::cr‘T:;ked R. A. HOUSER, Manager, Midwest Divislon »\, S o
Charter “‘M

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.

RAH/dh



F-470

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 80801 + AREA CODE 312 728-0434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
. OFFICE TEL. (312) 264-1173
o
®»  gvs, INC. May 17, 1979

6176 Olson Memorial Highway
Minneapolis, MN 55422
Sample identification

bv KVB, Inc.

Kind of sarte Coal Test No. 20
caporIet tu Ll Sampl e: D
Test site: G
Sample taken ag Test site G. Date taken: 3/21/79
Sample taken by KVB, Inc.
Date sampied 3/21/79

Date received 5/3/79

e R T LI S T T T T T

Analysis report no. 71- 30997 page 2 of 2

MISE AL S0 IS UF RS Percent Weght ignited Basis
Sinca. S10 49,62
Alumina. AL O 37.75
Triama Tl 1.88
Sre 3 X Ff*' 0 4.52
Lons i ‘ 1032
Maunesia, MgC 0.84
Dedoscien ovide, K O 1.53
T oyido. Na O 0.31
0.56
SN 0 . 15
SN 0.12
! AR 0 . 01
i l . 3 2
100.00
Albatior s Na ST T 0.10 S
" 88.13 Fouling index = - 0,03
0.10 Saagying index = 0.07
' o 2900+

Origina! Copy Watermarked

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

Charter Member
BILLINGS. MT . BIRMINGHAM, AL « CHARLESTON, WV « CLARKSBURG, WV « CLEVELAND, OM + DENVER.CO + GOLDEN,CO + HENDERSON. KY » JASPER AL

RAH/dh MIDODLESBORQ, KY « MOBILE, AL « NEW BETHLEHEM, PA « NEW ORLEANS. LA « NORFDLK VA « PIKEVILLE. KV » $O. HOLLAND, IL + VANCOUVER. B.C. CAN



F-462

COMMERCIAL TESTING & ENGINEERING CO.

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

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

’ KvVB, INC. May 16, 1979
A Research-Cottrell Co.

6176 Olson Memorial Highway
Minneapolis, MN 55422 Sarrple (dentification
LY KvVB, Inc.

Kind of sample Coal Test No,: 22
reported to us Test Site: G
Sample: D
Sample taken at ———
Sample taken by KVB, Inc.
Date sampled 3/2 3/79
Date received 5/3/79

(l.
|
{
!
Il
|
!
!

Analysis report no.  271. 30999

PROXIMATE ANALYSIS

As Received Ory Basts

% Moisture 4.69 XXXXX

% Ash 7.17 7.52

% Volatile 37.65 39.50

% Fixed Carbon 50.49 52.98
100.00 100.00

Btu/ib. 12881 13515

% Sulfur 0.78 0.82

§g§5y{jsMPERATURE§§'ASH

Reducing Oxidizing
initial Deformation xxxx | XXXX ©
Softening (H = W) XXXX °F XXXX 'F o Sare Mgk
Softening (H="'2W) xxxx F Xxxx © Yo Cere e
i ° ?
Fluid XXXX F XXXX F

Respectfully submitted,
COMMERCIAL TING & ENGINEERING CO.

. « . g
Onanzil &g‘ﬂvp\/rvoa‘!:cfm; ed R. A. HOUSER, Manager, Midwest Division

Charter "‘M
$O. HOLLAND, IL * BILLINGS, MY * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
" MENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL - NEW ORLEANS. LA * NORFOLK, VA * PIKEVILLE. KY » VANCOUVER. B.C.CAN. . .

RAH/ br



F-462

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

aNCE e

’ KVB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway T
MinneapOliS ' MN 55422 Sample identification

bY xvB, Inc.

Kind of sample

ted 10 US Coal Test No.: 23
reper Test Site: G
Sample taken at o Sample: D
Sample taken by KVB, Inc.
led
Date sample 3/24/79
ived
Date receive 5/3/79

Analysi t no. '
nalysis report no 71__ 31070

PROXIMATE ANALYSIS

As Received Dry Basis
% Moisture
9, Ash 4.56 XXXXX
% Volatile 32 . ég 3; ¢ gg
% Fixed Carbon . ¢
0 ¥ 51.46 53.92
100.00 100.00
B/l 12830 13443
% Sulfur
° 0.83 . 0.87
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
{nitial Deformation °F °F
Softening (H=W) XXXX op XXXX o M- Cons Hewght
Softening (H=1W) XXXX o XXXX ©of W Cone Width
Fluid XXXX o XXXX of
XXXX XXXX
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
0 w ked
Origina Y protection R. A%HOTSE

. 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 8.C. CAN. |

RAH/ br

LRt
Ryt

Charter Member



F-462

COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPOND .
16130 VAN DRUNEN RD., SOUTH HOLLA%DF';'EEOI%
‘ k OFFICE TEL. (312) 264-1173

SINCE 180A

’ KVB, INC. May 16, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc.

Kind of sampie Coal Test No.: 24

reported to us Test Site: G
Sample: D
Sample taken at ———
Sample taken by KVB, Inc.
Date sampled 3/24/79
Date received 5/3/79

Analysis report no.* 71~ 31081

PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 3.93 XXXKX

% Ash 7.19 7.48

% Volatile 35.87 37.34

% Fixed Carbon 53.01 55.18
100.00 100.00

Btu/lb. 12943 13472

% Suifur 0.69 0.72

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation xxxx F xxxx °F
Softening (H = W) KRAX of XXX X oF W Cone Meight
Softening (H=12W) xxxx °F xxxx °F W - Cone Width
Fluid xxxx F xxxx °F

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

180

Jriginal Copy Watermarked : '
For Your Protection R. APHOUSEN, Manager, Midwest Divislon

SO. HOLLAND, IL * BILLINGS, MT = BIRMINGHAM, AL « CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH + DENVER, CO * GOLDEN, CO
WENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL « NEW DRLEANS, LA * NORFOLK, VA  PIKEVILLE, KY * VANCOUVER, BC. CAN.

RAH/ br



Z’Lé//

F-464

COMMERCIAL TESTING & ENGINEER.ING CoO.

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

SINCE 180N

P xvs, 1nc. May 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422
Sample identitication
by KRVB, Inc.

Kind of sample Coal

Test No. Composite
reported to us

Sample: A

Test Site: G
Sample taken at Test Site G Date taken

Sample taken by KVB, Inc.

Date sampled = —cee-

Date received 5/3/79

Analysis report no. 71- 30994 page 1 of 2
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 4.00 XXXXX % Moisture 4.00 XXXXX
% Ash 10.03 10.45 % Carbon 71.40 74.37
$ Volatile 28.26 37.98 ¥ Hydrogen 4.60 4.79
% Fixed Carbon .51 51,57 % Nitrogen 0.98 1.02
100.00 100.00 $ Chlorine ¢.10 0.10
% Sulfur 0.77 0.80
Btu/lb. 12635 13161 % Ash 10.03 10.45
% Sulfur 0.77 0.80 % Oxygen{diff) 8.12 8.47
100.00 100.00
FUSION TEMPERATURE OF ASH FORMS OF SULFUR
Reducing
$ Pyritic 0.09 0.09
Initial Def.,IT -—-=-- 2700 °F % Sulfate 0.05 0.05
softening, ST —-=----- 2700+°F % Organic : 0.63 0.66
softening, HT ---——- 2700+°F
Fluid, FT ====—=—=—- 2700+4°F
HARDGROVE GRINDABILITY INDEX: 38 FREE SWELLING INDEX: 1-1/2

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

iqinal Copy Watermarked h g
Origine e Protection R. A. JOUSER, Manager, Midwest Divislon

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

RAH/dh



F-470

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-0434
| &, PLEASE ADDRESS ALL CORRESPO :
et 16130 VAN DRUNEN RD., SOUTH HOLLA?'{%F'I‘E&I%
i‘:g OFFICE TEL. (312) 264-1173
kpAewid

KVB, INC. May 17, 1979
6176 Olson Memorial Highway
Minneapolis, MN 55422
sampie e afication

0 KVB, Inc.

Kind of sampie Coal Test No. Composite
ceported 10 - Sample: A
Test site: G
“ivple aken at Test site G Date taken: -~-—---

sample taken by KVB, Inc.

date sampled -

. aie roceivec 5/3/79

fomsssepor oo 71- 30994 page 2 of 2 C

SN R T Forunnt Weaght ignned 52s:5

R 54.45
29.56
1.29

et 7.15
‘ 1.54
: 0.98

! ; 2.69
0.44

o e o 0.18
Ao 0.00
oo : 0.24
tar e o 0.03
: ‘ 0.88
100.00
Alxzles 53 Ko G 0.24

R 84.92 v index - 0.03
R A 0.15 YR ‘,.;_,n.é: [Ea%e ST 0.12

COTIMATED VISCUSITY ater FE
L elgre . e . - — ——

T. Tempe:iatu v . 2825 Respectfully submitted,

Original Copy Watermarked :
For Your Protection R. A. HOUSER, Manager, Midwest Divislon

Tew 0

BILLINGS, MT - BIRMINGHAM, AL « CHARLESTON, WV - CLARKSBURG, Wy - CLEVELAND.OM « DENVER,CO + GOLDEN, CO + HENDERSON, KY « JASPER, AL L]

RAH/dh MIDDLESBORO, KY « MOBILE, AL « NEW BETHLEHEM, PA « NEW ORLEANS, LA « NORFOLK, VA + PIKEVILLE KY « SO. HOLLAND, IL « VANCOUVER,B.C CAN



/!/B
COMMERCIAL TESTING & [ NGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE T
16130 VAN DRUNEN RD., SOUTH HOLLAND. IL 604
E OFFICE TEL. (312) 264-11

RINCE 'SON

KVB, INC. May 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422
Sample identification
by KvVB, Inc.

Kind of sample Coal ' Test No. Composite
reported to us Coal B

Sample taken at Test Site G Date taken =-==-
Sample taken by KVB, Inc.

Date sampled = oo

Date received 5/3/79

Analysis report no. 71- 3099 5

page 1 of 2
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
% Moisture 3.32 XXXXX % Moisture 3.32 XXXXX
$ Volatile , 39.20 40.55 $ Hydrogen 5.11 5.29
¢ Fixed Carbon 50.92 52.66 % Nitrogen 1.12 1.16
100.00 100.00 % Chlorine 0.18 0.19
) % Sulfur 1.31 1.36
Btu/lb. 13397 13857 % Ash 6.56 6.79
¢ Sulfur 1.31 1.36 % Oxygen(@diff) 7.81 8.06
100.00 100.00
FUSION TEMPERATURE OF ASH FORMS OF SULFUR
Reducing
$ Pyritic 0.47 0.49
Initial Def.,IT ---- 2420 °F % Sulfate 0.04 0.04
Sof tening, ST ==—--- 2650 °F $ Organic 0.80 0.83
Ssoftening, HT ------ 2680 °F
Fluid, FT ~——==———=- 2700+°F
HARDGROVE GRINDABILITY INDEX: | 37 FREE SWELLING INDEX:
Respectfully submitted,
COMMERCI
183
Oﬁ’::r‘ \IC:::'P\:”‘;':C'H‘:;""’ A. AMOUSER, Manager, Midwest Diviston

SO. HOLLAND, IL * BILLINGS, MT « BIRMINGHAM, Al * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND. O + DENVER, CO * GOLDEWN, cO
HENDERSON, KY + MIDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA * NORFOLK VA * MKEVILLE, KV * VANCOUVER, B.C. CAN.

RAH/dh



F-470

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-0434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

: 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL
k OFFICE TEL. (312) 264?:%

4 KVB, INC. May 17, 1979
6176 Olson Memorial Highway
i is, MN 55422
-Minneapol ! Sample identification
by KVB, Inc.
Kind of sample Coal ' Test No. Composite
reported to us Sampleg B
Test site: G
Sample taken at Test site G Date taken: =~---
Sample taken by KVB, Inc.
Date sampled @  mc;eea
Date received 5/3/79
Analysis report no. 71- 30995 page 2 of 2
MINERAL ANALYSIS OF ASH Percent Weight Ignited Basis
Silica. SiO, 43.26
Alumina, Al O 30.37
Titania, TiO, 1.21
Ferric oxide. Fe,O, 13.50
Lime. CaO 3.43
Magnesia. MgO 1.32
Potassium oxide, K.O 2.05
Sodium oxide. Na. © 0.61
Sulfur trioxide. SO 3.61
Phos. pentoxide, P.O 0.19
Strontium Nxige, 50 : 0.10
Barium Oxide. Bal 0.26
Mangane e Onide. MO, 0.02
Urdetermined 0.07
00.00
Atkaties as Na O. Drv Coal Basis = 0.13 .
Siica Value - 70.33 Fouling Index = 0.17
Base: Acid fat - 0.28 Slagging Index = 0.38
ESTUAATED VISCOSITY at critwai ey
Tero aialure o ———— ———— S R ull bmitted
: Te yep gii . espectfully submitted,
T Temaviant 2575 COMMERCIAL JESTING &

Jriginal Copy Watermarked

For Your Protection R. A

USER, Manager, Midwest Division ’
Charter Membee

BILLINGS, MT - BIRMINGHAM, AL « CHARLESTON, WV » CLARKSBURG, WV - CLEVELAND, OM » DENVER,CQ + GOLDEN, CO + HENDERSON. KY « JASPER, AL
U\H/dh MIDDLESBORO, KY « MOBILE, AL « NEW BETHLEHEM, PA » NEW ORLEANS. LA « NORFOLK, VA + PIKEVILLE,KY « SO. HOLLAND, IL « VANCOUVER, 8.C. CAN.



F-464 %tlxjf/
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) 2641173

SINCE YANA

P kvs, 1nC. May 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422

Sample identification
by KVB, Inc.

Kind of sample Coal

Test No. Composite
reported to us

Coal D
Sample taken at Test Site G Date taken

Sample taken by KVB, Inc.

Date sampled = ——m—a

Date received  5/3/79

Analysis report no. 71~ 30993

page 1 of 2
PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As Rec'd Dry Basis As Rec'd Dry Basis
$ Moisture 4.45 XXXXX %t Moisture 4.45 XXXXX
% Ash 7.24 7.58 $ Carbon 72.91 76.31
g Volatile 37.07 38.80 % Hydrogen 4,86 5.09
¢ Fixed Carbon 51.24 53.62 % Nitrogen 0.96 1.00
100.00 100.00 % Chlorine 0.05 0.05
$ Sulfur 0.65 0.68
Btu/lb. 12912 13513 % Ash 7.24 7.58
% Sulfur 0.65 0.68 $ Oxygen(diff) 8,.88 9,29
100.00 100.00
FUSION TEMPERATURE OF ASH FORMS OF SULFUR
Reducing
% Pyritic 0.08 0.08
Initial Def.,IT -—--= 2700+4°F $ Sulfate 0.00 0.00
softening, ST -——-—--= 2700+°F ¢ Organic 0.57 0.60
softening, HT ------ 2700+°F
Fluid, FT ----===—-= 2700+°F
HARDGROVE GRINDABILITY INDEX: 37 FREE SWELLING INDEX: 1-1/2
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
- ked > S
o"g,':?,:'ggf! ::I:tt:cr:::r: ¢ R. A. HOUTER, Tanager, Midwest Division Chlr;or‘:ombor
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.

RAH/dh



F-470

COMMERCIAL TESTING & ENGINEERING CO.

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

AREA CODE 312 726-0434

KVB, INC. )
6176 Olson Memorial Highway
Minneapolis, MN 55422

Kind of sample
reported to us

Coal

Sample taken at Test site G

Sample taken by KVB, Inc.
Date sampled 4/4/79
Date received 5/3/79

LIk

Canes vk

May 17, 1979

Sample identification
by KVB, Inc.

Test No. Composite
Sample: D

Test site: G

Date taken: 4/4/79

Analysis report no.

MINERAL ANALYSIS OF ASH

71~ 30993 page 2 of 2"

Percent Weight ignited Basis

Silica, SiO, 52.38

Alumina, Al O 36.61

Titania, TiO, 1.96

Ferric oxide, Fe O, 3.75

Lime, CaO 1.19

Magnesia, MgO 0.77

Potassium oxide, K,O 1.61

Sodium oxide, Na,Q 0.26

Sulfur trioxide, SO, 0.65

Phos. pentoxide, P,0. 0.16

Strontium Oxide, S10 0.06

Barium Oxide. BaO 0.13

Manganese Oxide. Mn,0. 0.00

Undetermined 0.47

100.00

Alkalies as Na,Q, Dry Coal Basis = 0.10

: Silica Value = 90.17 Fouling Index = 0.02
Base: Acid Ratio = 0.08 Slagging Index = 0.05

ESTIMATED VISCOSITY at critical viscosity
Temperature of ———= Poises
T,5o Temperature = 29004+ °F

——F =

Qriginal Copy Watermarked
For Your Protection

Respectfully submitted,
COMMERCIA| STING & ENGINEERING CO.

R. A. HOUSER, Manager, Midwest Division

SILLINGS, MT + BIRMINGHAM, AL « CHARLESTON, WY « CLARKSBURG, WV + CLEVELAND, OH + DENVER, CO + GOLDEN, CO « HENDERSON, KY . JASPER, A

_an/dh

MIDOLESRORO, KY « MOBILE, AL + NEW BETHLEHEM, PA + NEW ORLEANS, LA + NORFOLK. VA + PIKEVILLE, KY « SO. HOLLAND, IL »

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

VANCOUVER. B8.C. can,



F-464

CCMMERIAL TeSTING & "™ 3INEERING CO.

GENE L OFFICEG: 228 NORTH LA SALLE STREET, CHICAGC, iU 30601 - AREA CODE 312 726-8434

——

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

“NCE IROA

' RVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway o
Minneapolis, MN 55422 Sample identification

bY  gvB, Inc.

Kind of sample aAsh Bottom Ash
reported to us Test # 2
Test Site: G
Sample taken at ———
Sample taken by KVB, Inc.
Date sampled 2/11/79
Date received 5/3/79
Analysis report no. o) _ 31045 ’

gCombustible, Ary basiS.cvcevecccsscacesas 12.53

Respectfully submitted,
COMMERCIAL JRSTING & EYJGINEERING CO.

5 Copy Watermarked .
o"’é?:Your Protection R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND, IL « BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV » CLARKSBURG, WV » CLEVELAND, OH + DENVER, CO - GOLODEN. CO
HENDERSON, KY ¢ MIDDLESBORQ, KY + MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA + FIKEVILLE, K'Y « VANCOUVER, 8.C. CAN.

RAH/ br



g

=.464 S
Y
COMMERCIAL TESTING & ENGINEERING CO. Y
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 +  AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORR .
16130 VAN DRUNEN RD., SOUTH H%SLPS&%'??'EEOI%
OFFICE TEL. (312) 264-1173
' RVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
b  gRvB, Inc.
Kind of sample Ash ' Bottom Ash
reported to us Test # 3
Te ite:
Sample taken at —— Bt Site: G
Sampie taken by KVB, Inc.
Date sampled 2/11/79
Date received 5/3/79
Analysis report no. 71- 31086
‘combustible, dry basis.....'.....’..’.... 7.26
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
Original Copy Watermarked i i
R. A . , Midwest Divislo
For Your Pratection anager, Midwes viston Charter .

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 « MKEVILLE, KY » VANCOUVER, B.C. CAN.

RAH/ br



F-464

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 AREA CODE 312 726-83434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

P kvs, INC. May 14, 1979
A Research-Cottrell Company :
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample idertifirarior
by KVB, Inc.
Kind of sample Ash Bottom Ash
reported to us Test § 4
Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/16/79
Date received 5/3/79

Analysis report no. 71- 31084

$Combustible, Ary basSiS.ceccescoscccccanas 11.23

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

189

- Watermarked i i
°"9,;';‘,'$§S,ypr :tecmn R. A. HOUSER, Manager, Midwest Divislo

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

H/ br HENDERSON, KY + MIDDLESBORO, KY « MOBILE, AL > NEW ORLEANS. LA + NORFOLK, VA s PIKEVILLE, KY « VANCOUVER_ B.C. CAN.



F-464

COMMERCIAL TESTING & ENGINEERING CO.

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

AREA CODE 312 726-8434

’ KvB, INC.

PLEASE ADDRESS ALL CORRESPO| .
16130 VAN DRUNEN RD., SOUTH HOLLA':IID).E'I‘E Eol.%
OFFICE TEL. (312) 264-1173

SINCE 1908

May 14, 1979

A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, MN 55422

Kind of sample Ash
reported to us

Sample identification
%  RVB, Inc.

Bottom Ash
Test # 5
Test Site: G

Sample taken at _———
Sampie taken by RKVB, Inc.
Date sampled 2/17/79
Date received 5/3/79
Analysis report no.  27_ 37099
$Combustible, dry basis......ccceceeeeeenn 6.93
Respectfully submitted, G tee s

Original Copy Watermarked
For Your Protection

S0. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV » CLEVELAND, OH » DENVER, CO * GOLDEN, CO

= u ¥,
+ PR L ‘\\1\
NJ / Ty %“'
z L)

R. A. HOUSER, Manager, Midwest Divislon

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

RAH/ br



F-464

CCMMERCIAL TeSTING % "N SINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAG: Lo 30601

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

RV

AREA CODE 312 726-8434

} KVB, INC.
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
: “Y  KVB, Inc.

May 14, 1979

Kind of sample Coal
reported to us Test # 6
Test Site: G
Sample taken at ————
30 7ft—v~ ﬂs L
Sample taken by KVB, Inc.
Date sampled 2/17/79
Date received 5/3/79

Analysis report no. 71- 31095 g

$Combustible, Ary basSiS.esecsecceaccensccses 7.11

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. 7 ‘W\

o ked
Original Copy Watermer . ’
gFor Your Pratection R. A. HOUSER, Manager, Midwest Divislon
Charter Member
SO. HOLLAND, 1L » BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO « GOLDEN, O
8/ b HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL = NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY « VANCOUVER, 8.C. CAN
RA r '



A
F-464 ) B f (J

M

COMMERCIAL TESTING & ENGINEERING CO. S

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AREA CODE 312 728-8434

PLEASE ADDRESS ALL CORRESPOND :
18130 VAN DRUNEN RD., SOUTH HOLLANDF'I‘EEOIO'
OFFICE TEL. (312) 264-1173

SINCE 1908

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
by RvB, Inc.

Kind of sample Ash ' Bottom Ash

reported to us Test § 7
Test Site: G
Sample taken at ——
Sample taken by KVB, Inc.
Date sampled 2/25/79
Date received 5/3/79 '

Analysis report no. 73. 31096

8Combustible, dry basiS...ccccceccccocaccs 4.22

Respectfully submitted,
COMMERCIAL

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

For Your Protection A
Mombee

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. B.C. CAN.

RAR/ br



F-464

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, MN 55422

Kind of sample Ash
reported to us
sample taken at ————
sample taken by KVB, Inc.
Date sampled 2/25/79
Date received 5/3/79

y

SINCE 1ROS

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

May 14, 1979

Sample identificaticn
by KVB, Inc.

Bottom Ash
Test # 8
Test Site: G

%Combustible' dry baSiS..........-..--....

iginat Copy Watem"\arked
Or:g';or Your Protection

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.

RAH/ br

Analysis report no.

71- 31094

6.02

Respectfully submitted,

COMMERCIA

STING & ENGINEERING CO. :

a-
R
LTy
: R
NS
S

————

R. A. HOUSER, Manager, Midwest Division

Charter Member



F-464

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

Sites & 1908

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc.

Kind of sample Ash Bottom Ash
reported to us Test % 9
Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/28/79
Date received 5/3/79
Analysis reportno. 71~ 31089
$Combustible, dry basiS.cecescssccccecnnsas 7.87
%Sulfur, dry baSiS........-............... 0.09
Respectfully submitted,
COMMERCIALTESTING & ENGINEERING CO.
Original Copy Watermarked ' R. A HOUSER, Manager, Midwest Division

For Your Protection

$0O. HOLLAND, IL *» BILLINGS. M7 * 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.

RAH/ br



F-464

COMMERCIAL TESTING & ENSGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALL:S STREET, CHICAGO, ILLINu.. 30801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

SINCE 1R

’ RVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
bY  KVB, 1Inc.

Kind of sample Ash : Bottom Ash
reported to us Test # 10
Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 3/2/79
Déte received 5/3/19
Analysis report no. 71- 31088
%Combustible' dry basis.........‘.......'. 9.77

Respectfully submitted,
TING & GRGINEERING CO.

i Watermarked
Originel oy rotection R. A. HOUSER, Manager, Midwest Division

S§0. HOLLAND. IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO + GOLDEN, CO
/ b HENDERSON, KY * MIDDLESBORO, KY ¢+ MOBILE, AL * NEW ORLEANS, LA * NORFOLX, VA « PIKEVILLE, KY » VANCOUVER, B.C. CAN.
RAH r

> -
EAY 1

Charter Member



=-464 : : ) L'

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

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway )
Minneapolis, MN 55422 Sample identification
®%  gvB, Inc.

Kind of sample Ash ’ Bottom Ash
reported to us Test # 15

Sample taken at Test Site: G

Sample taken by KVB, Inc.
Date sampled 3/16/79
Date received 5/3/79

Analysis report no. o, _ 37492

$Combustible, Ary basSiB..coeecescencacecans 14.88

‘Su.lfut' dty basis..o.-.o..'lcco..!.cll.co 0009

Respectfully submitted,

COMMERCIAL JESTING & ENGINEERING CO.

195 =

riginal Copy Watermarked / " .
For yofry,rmemo“ ” & +OUSER, } .nager, Midwest Division
SO. HOLLAND, IL - JILLINGS, MT * BIRMINGH. < = Ch CN WV eCiLa 4 ¥V CLEVELAND,OH+DE  "R,CO" DL’ EN (0
HENDERSON, XY * MIDDLESBORO, KY * & Al LEANS, LA * A OLK, VA « PIKEVILLE, KY e ¥/ VER,BC

RAH/ br



F-464

COMMERCIAL TESTING & ENGINEERING CO.

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

AREA CODE 312 726-8434

KVB, INC.

Lk

BT ART Y

A Research-Cottrell Company
6176 Olson Memorial Highway

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

May 14, 1979

Minneapolis, MN 55422 Sample identiticaion
b  RvVB, Inc.
Kind of sampie Ash Bottom Ash
reported to us Test # 16
Test Site: G
Sample taken at ————
Sample taken by KVB, 1Inc.
Date sampled 3/17/79
Date received 5/3/79
Analysis repori no. 71- 31093
$Combustible, dry basiS..ceeeeeeeeceeneess 8.18

ainal Copy Watermarked
o"’é’; Your Protection

Respectfully submitted,

COMMERCIAL

R. A. HOUSER, Manager, Midwest Division

TING & ENGINEERING CO.

Charter Member

$0. HOLLAND, IL + BILLINGS, MT * BIRMINGHAM. AL * CHARLESTON, WV « CLARKSBURG, WV « CLEVELAND, OH » DENVER, CO « GOLDEN, CO

RAH/ br

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



F-464

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 18R

’ KVB, INC. , May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
by RVB, Inc.

Kind of sample Ash Bottom Ash
reported to us Test # 17
Sample taken at — Test Site: G
Sample taken by KVB, Inc.
Date sampled 3/17/79
Date received 5/3/79

Analysis report no. 71~ 31087

*Combustible' dry basis..........l........ 7.34

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked
For Your Protection

R. USER, Manager, Midwaest Divislion

Charter Mamisge
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.

RAH/ br



F-464

COMMERCIAL TCSTING & F™ FINEERING CO.

GENER.\.L OFFICES: 228 ..ORTH LA SAtL= STREET, CHICAG oL 0601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

ETEALRNY

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification

by  KvB, Inc.

Kind of sample Ash

Bottom Ash
reported to us

Test # 18

Test Site: G
Sample taken at

Sample taken by KVB, Inc.
Date sampled 3/18/79
Date received 5/3/79

Analysis report no. 71— 31091

%Combustible' dry basis........'.'.......' 13.93

Respectfully submitted,
COMMERCIAL _LESTING & ENGINEERING CO.

Original Copy Watermarked

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

SO. HOLLAND, IL « BILLINGS, MY * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV « CLEVELAND, OH * DENVER, CO » GOLDEN, CO
/ b HENDERSON, KY « MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA s PIKEVILLE KY VANCOUVER, B.LC.CAN.
RAH r

Charter Member



Lot
COMMERCIAL TESTING & ENGINEERING CO. {ﬁ

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 1908

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc.

Kind of sample ‘Ash ‘ Bottom Ash
reported to us Test # 19
Test Site: G
Sample taken at ———
Sampie taken by KVB, Inc.

Date sampled 3/18/79
Date received 5/3/79‘

Analysis report no. 71~ 31090

‘cmustible' dry basis..‘................ 8.79

Respectfully submitted,
COMMERCIAL JESTING & ENGINEERING CO.

200

Original Copy Watermarked
For Your Pretection R A”HOUSER. Manager, Midwest
Charter WMembey
$O. HOLLAND, IL « BILLINGS. MY « BIRMIN ‘M AL« - «LESTON WV s C_Arr.ounu, WV CLEVELAND, OH - L NVER, CO - GOLDEN, CO
WENDERSON, KY » MIDDLESBORO, K - DRILE i« . . W ORLEANS, LA - NORFOLK, VA « PIKEVILLE. KY - COUVER, B.C.CAlL.

RAR/ br



F-464

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 «kvs, 1InC. May 14, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification

by KVB, Inc.

Kind of sample Ash Bottom Ash
reported to us Test # 20
Test Site: G
Sample taken at -
Sample taken by KVB, Inc.
Date sampled 3/21/79
Date received 5/3/79

Analysis report no. 71- 31100

$Combustible, Ary basiS.cseeeseseccssenscas 12.32

%SUlfur, dry basis.o....oool...o'ooo..o.-- 0.08

Respectfully submitted,

2.

~

- W Ked )
Orlg;g?'fgfrypr:t‘:c't'?:r: € R. A. HOUSER, Manager, Midwest Division

"

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

H/ br HENDERSON, KY + MIDDLESBORO, KY * MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA = PIKEVILLE, KY * VANCOUVER, B.C. CAN.



F-464

COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPON .
16130 VAN DRUNEN RD., SOUTH HOLLAN%.EPI‘LC EOI%
OFFICE TEL. (312) 264-1173

SNCE 190R

’ KVB, INC. May 14, 1979
A Research~-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identitication
bY  KVB, Inc.

Kind of sample Ash Bottom Ash
reported to us Test # 22

Sample taken at Tegt Site: G

Sample taken by KVB, 1Inc.
Date sampled 3/23/79
Date received 5/3/79

Analysis report no. 71~ 310-98

‘Combustible' dry basis'...l.’.l......".. 19.09

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING TOy

Qriginal Copy Watermarked :
For Your Protection R. A anager, Midwest Dlvis‘lo

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

RAH/ br



£-464

COMMERCIAL TESTING & EMGINEERING CO.

GENERAL OFFICES: 228 NORTH LA BALLE STREET, CHICAGO, ILL v. 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 18

’ KVB, INC. May 14, 1979
A Research~Cottrell Company
6176 Olson Memorial Highway o
Minneapolis, MN 55422 Eample identification
¥ KvVB, Inc.

Kind of sample Ash - ' : Bottom Ash
reported to us : Test # 23

Sample taken at Test Site: G

Sample taken by KVB, Inc.
Date sampled 3/24/79
bate received 5/3/19

. Analysis reportno. o3 31097

‘combustible' dry baBiB.sssevecsresovsnsesi 13.12

Respectfully submitted,

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

$0. HOLLAND, IL * BILLINGS, MT * RIRMINGHAM, AL * CHARLESTON, WV ¢ CLARKSBURG, WV + CLEVELAND, ON « DENVER, CO * GOLDEN C
3 . 3 . .CO
HENDERSON, KY » MIDDLESBORO, KY » MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY » VANCOUVER, B.C. CAN.

Charter Memb:

RAH/ br



F-464

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, 1L 60473
OFFICE TEL. (312) 264-1173

SiNCE 1908

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc.

Kind of sample Agh ’ Bottom Ash

reported to us Test # 24
Test Site: G
Sample taken at ——
Smblo taken by KVB, Inc.
Date sampled 3/24/79
Date received 5/3/79
_———— —

Analysis report n0. 71—~ 31101

‘Co‘bﬂstible' dl.’y bagBiSeccosccccceccssocene 11.48

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

204(\

)riginal Copy Watermarked - A %U R

For Your Protection anager, Midwest Dision
SO. HOLLAND, iL - BILLINGS, MT BIRVING:  AL+C! < STON,WV:C.. ... . 4V-CLEVELAND,OH+D. /ER.CO LOLDEt 20
- ENDERSON, KY » MIDDLESBORO, KY +  'LE.AL - .. ... ORLEANS, LA+ LORFOLX. VA « PIKEVILLE, KY - V IVER, BC or

RAH/ br



F-464

COMMERCIAL TESTING & ENGINEERlNG 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 YROR

P «kvs, INc. May 14, 1979
A Research-Cottrell Company '

6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification

by KVB, Inc.

Kind of sample Ash

Dust Collector
reported to us

Test # 2 & 3
Test Site: G

Sample taken at —
Sample taken by KVB, Inc.
Date sampled 2/11/79

Date received 5/3/79

Analysis report no. 71~ 31082

%Combustible' dry basis...."........l.... 53.91

Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.

Original Copy Watermarked

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 » GOLDEN, CO
/ b HENDERSON, KY « MIDDLESBORO, KY + MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.
RAH r



F-464

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 6060 - AREA CODE 312 728-8434

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

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample ident‘irnton
Yy  KVB, Inc.

Kind of sample Ash Multiclone Ash
reported to us Test # 4
Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/16/79
Date received 5/3/79

e S T S s e

Analysis report no. 1. 31083

tCombustible, dry basiS.ctececseestecnsccas 56.74

Respectfully submitted,

Original Copy Watermarked .
For Your Protection R. A. HOUSER, Manager, Midwest Divislon

SO. HOLLAND, IL ¢ BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OW  DENVER, CO * GOLDEN, CO
' HENDERS‘ON KY « MIDOLESBORO, KY » MOBILE, AL + NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.

RAH/ br



F-a64

COMMGZERCIAL TESTING 8 “N 3INEERING CO.

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

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

TRNCH 1308

’ KVB, INC. . May 14, 1979
A Research-Cottrell Company :
6176 Olson Memorial Righway
Minneapolis, MN 55422 Sample-identification

bY gVB, Inc.

Kind of sample Ash

Multiclone Ash
reported to us

Test # 5 & 6

Test Site: G
Sample taken at

Sample taken by KVB, Inc.
Date sampled 2/17/179
bate received 5/3/79

Analysis report no- 71~ 31106

$Combustible, dry basiS..ccceicescsccccces 49,85

Respectfully submitted,

Origins! Copy Watermarked
For Your Protection

R. A. HOUSER, Manager, Midwest Division

80. HOLLAND, IL * BILLINGS, MT + BIRMINGHAM. AL,  CHARLESTON. WV + CLARKSBURG, WV « CLEVELAND, OH » DENVER
| . 2 \ . OH » .CO*
HENDERSON, KY + MIDDLESSORO, KY * MOBILE, AL * NEW ORLEANS, LA » NORFOLK, VA + PIKEVILLE, KY « VANCOUVER, lg“ wu.u.co

RAH/ br



F-464

-

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 Y30D

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc.

Kind of sample ‘Ash ‘ Multiclone Ash
reported to us Test # 7
Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/25/79
Date received 5/3/79

Analysis report no. 71- 31111

%combustible' dry basis................... 50'05

Respectfully submitted,
COMMERCIAL STING & ENGINEERING CO.

<08 ~'

ioi /
'riginal Cony Watarmarked 7 & “40USER, Manager, Midwest Diviston
cn-mr Mmb.,
§O. HOLLAND, IL. - BILLINGS, MT + BIRn"..4Gh At Cr TONWVe_. & Ll .o, 4V -CLEVELAND,OH*Di ER,CO*GOLNEN, CO
HENDERSON. KY * MIDOLESBORO, K * T oA HLEANS, LA * K .RFOLK VA - PIKEVILLE, KY o V IVER,B.C CAN

RAH/ br



F-464

COMMERCIAL TESTING & ENGINEERING CO.

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

AREA CODE 312 726-8434

Lk

SINCE 1908

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

Kind of sample
reported to us

Sample taken at
Sample taken by
Date sampled

Date received

Ash

KVB, Inc.
2/25/79
5/3/79

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

May 14, 1979

Sample identification
by gvB, Inc.

Multiclone Ash
Test # 8
Test Site: G

Origina! Copy Watermarked
For Your Protection

RAH/ bx

Analysis report no.

31104

%Combustible' dry basis..'................ 56.65

Respectfully submitted,

COMMERCIALIESTING & ENGINEERING CO.

<09

R. A. HOUSER, Manager, Midwest Diviston

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

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 ROD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1808

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

: : Sample identification
Minneapolis, MN 55422 by
KVB, Inc.
Kind of sample Ash Multiclone Ash

reported to us Test # 9

Sample taken at Test Site: G

Sample taken by KVB, Inc.
Date sampled 2/28/179
Date received 5/3/79

Analysis report no.

71- 31114

%Combustible, dry basis.....’............. 55.71

$Sulfur, dry basisS...ccccececrcracscsnsaes 0.44

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked

For Your Protection R. A.

Charter Momber
$0. 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.

anager, Midwest Divislon

RAH/ br



F-au

CCMM RC:AL /.STING & ENGINEERING CO.

GENEF AL OFFlu. . 228 NORTIH .4 SALL "7 :_&T, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473

a OFFICE TEL. (312) 264-1173
LN

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identitication

b  KVB, Inc.

Kind of sample Ash Multiclone Ash
reported to us Test # 10
Sample taken at ———— Test Site: G
Sample taken by KVB, Inc.
Date sampled 3/2/79
Date received 5/3/79

Analysis report no. 5, _ 31108 i

%Combustible’ dry basis.'.........'..‘.... 42.73

Respectfully submitted,
COMMERCIAL TING & ENGINEERING CO.

Original Copy Watermarked

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

Charter Member

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

RAH/ br



F-464

COMMERCIAL TESTING & ENGINEERING CO. P

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 190R

’ KVB, INC. ' May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by  gVB, Inc.

Kind of sample Ash ' Multiclone Ash

reported to us Test $ 15
Sample taken at ——— Test Site: G
Samble taken by KVB, Inc.

Date sampled 3/16/79

Date received 5/3/79

Analysis report no. 71- 31109

2Combustible, Ary basSiS.ccaccsscecccccscss 40.65

%Sulfur' dry basis...O..-................. 0.42

Respectfully submitted,

COMMER::ZEST!NG 4 ENGINEERING CO.
LU
, -

Original Copy Watermarked -
For Your Protection HANeEs  anager, Midwest MNvision
SC HOLLANL ¢ *BILLINGS, MT*F .. . TION WL iei . % Cuuve.AND,OM - "€R,C. S. DL ..CO
HENDERSON, KY » MIDDLESBU- ™. JRLEANS | CRFC - CPl - LE KVs VER

RAH/ br



F-464

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, MN

Womg b caniple

eprtaa o oaE
Jarpi aken at
campie taken by
Date sampled

Date reciived

P e — el e R )

Original Copy Waxerrparked
For Your Protection

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

RAH/ br

Ash

KVB, Inc.
3/17/79
5/3/79

55422

V.- N

%COmbUStible, dry basis.ooo-o--oo.u-ooc.-o

Analysis report ng

<13

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

May 14, 1979

KVB, Inc.
Multiclone Ash

Test # 16 & 17
Test Site: G

71- 31110

57.30

Respectfully submitted,
COMMERCIA| STING & ENGINEERING CO.

R. A. HOUSER, Manager, Midwest Divislon

g fon e

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



F-464

COMMERCIAL TESTING & ENGINEERING CO.

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

" - m———a—————

- PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL_
‘ E OFFICE TEL. (312) 264.6?:;3

N F e

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Righway
Minneapolis, MN 55422 Sample identification
by  KVB, Inc.

Kind of sample Ash Fly Ash
reported to us Test # 17

Test Site: G

Sample taken at ———— f""" ""‘j“"b"b
Sample taken by KVB, Inc.

Date sampled 3/17/79

Date received 5/3/79

Analysis report no. 71- 31115

%Combustible' dry basis.................-. 83.34

Respectfuily submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked
For Your Protection

Charter u.m
$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.

RAH/ br



F-a64

COMMERCIAL T:=5TING & EN3INEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE "7CZET, CHICAGC, .cLi:.... 30601 - 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. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identicas
®  KVB, Inc.

Kind of sample Ash

Multiclone Ash
reported to us

Test # 18

Test Site: G
Sample taken at

Sample taken by KVB, Inc.
Date sampled 3/18/79
Date received 5/3/79

Analysis report no. 73. 3 1113

tCombustible, Ary basiS..eeceeeccnscconnes 51.15

Respectfully submitted,

COMMERCIALLESTING & ENGINEERING CO. N

Original Copy Watermarked

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

SO. HOLLANQ, 1L * BILLINGS, MY « BIRMINGHAM, AL » CHARLESTON, WV » CLARKSBURG, WV « CLEVELAND, OH « DENVER. CO * GOLDEN. CO
H/ b HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK ‘VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.
RA r

Sl

Charter Member



F-464 ’ ;

COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPOND! :
16130 VAN DRUNEN RD., SOUTH HOLLAND?TSEOI%
OFFICE TEL. (312) 264-1173

SINCE 1808

’ KVB, INC. May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by  KVB, Inc.

Kind of sample Ash ' Multiclone Ash

reported to us Test # 19
Test Site: G
Sample taken at ———
Sample taken by KVB, Inc.
Date sampled 3/18/79
Date received 5/3/79

Analysis report no. 71~ 31112

8Combustible, Ary baSiS....ececececeecssss  62.51

Resbectfulty submitted,
COMMERCIAL LESTING & ENGINEERING CO.

<16

Original Copy Wetermarked R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND . i1 » BILLINGS, MT * BIR*AINGHAM, AL » CHARLESTON, WV + CLARKSBURG, WV + CLEVELAND, OH « L NVER,C. GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL * N.W ORLEANS, LA * NORFOLK, VA + PIKEVILLE, KY*\ “COUVER * - ar

Charter M.mb;r

RAH/ br



F-464

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, MN 55422

K:nd ¢! samgple
feported ¢ us

Sampie taxen @
Sample taken by
Date sampled

Date 1eceived

Ash

KVB, Inc.
3/21/79
5/3/79

Lk

Original Copy Watermarked
For Your Protection

Analysis report no

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

May 14, 1979

ver e
Saersite

KVB, Inc.

Multiclone Ash
Test % 20
Test Site: G

71- 31105

%Combustible' dry basis.'.........l....... 57'09

%SUlfur, dry basis..o.t'.....-o..o..oo.l-. 0.34

R. A"HOUSER, Manager, Midwest Division

Respectfully submitted,
COMMERCIAL

STING & ENGINEERING CO.

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

RAH/ br

Charter Member



F-464

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 e

’ KVB, INC. a May 14, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample ideniiticeot o
by  KVB, Inc.

Kind of sample Ash Multiclone Ash
reported to us Test # 22
Test Site: G
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 3/23/79
Date received 5/3/79

Analysis report no. 77~ 31102

$Combustible, Ary basiS..veeesecccsscsncas 67.03

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

218

Original Copy Watermarked -
For Your Protection R. A."HOUSER

anager, Midwest Divislon

: Charter Mempgr
50. 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.

RAH/ br



F-464

COMMERCIAL "eSTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREEY, CHICAGO, 1LLINGIS 60601 - AREA CODE 312 726-8434

’ KVB, INC.

A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422

Kind of sample
reported to us

Sample taken at
Sample taken by
Date sampled

Date received

Ash

KVB, Inc.
3/24/79
5/3/79

Lk

e T

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

May 14, 1979

Sample idert.fication
°  KVB, Inc.

Multiclone Ash
Test # 23
Test Site: G

Original Copy Watermarked

For Your Protection

Analysis report no.

71~

31103

$Combustible, Ary basSiSecsecesssscsssscnne 57.57

Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.

219

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 « MIDDLESBORG, KY * MOBILE, AL + NEW ORLEANS, LA « NORFOLR, VA » PIKEVILLE, KY * VANCOUVER, 8.C. CAN. )

RAH/ br

Charter Membt



F-464

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80801

AREA CODE 312 726-8434

’ KVB,

LIk

SINCE 180N

INC.

A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN

Kind of sample
reported to us

Sample taken at
Sample taken by
Date sampied

Date received

55422

Ash

KVB, Inc.
3/24/79

5/3/79

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

May 14, 1979

Sample identification
®%  gvB, Inc.

Multiclone Ash
Test # 24
Test Site: G

Jriginal Copy Watermarked
For Your Protection

SQ. HOLLAND

RAH/ br

Analysis report no.

$Combustible, dry basiS..ccceescscecsssess

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

220

R A

1. BILLINGS ni, - BIRN .  JHAM_ AL +CF

HENDERSON, KY « MIDDLESBOPD K« »

'LESTON, WV « CLARKSBURG, WV « CLEVELAND, O - D*
“'BILE, AL * 7 v ORLEANS, LA * NORFOLK, VA + PIKEVILLE, KY * V&

71- 31107

56.15
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'ER,CO - uC " O
WER, 117

ER,




CCMBUSTIBLES DATA SHEET
SITE 6
Crucible Crucible & Sample %
Crucible| Samzle Weight Sample Weight|Weight Post 750°C AWeight| Combus-~
Number Crigin crams Post 110°C gms] grams grams grams tibles
— s [z eee 127775 7373
0. o . P
3, ‘m'ﬁ( /0.60 /° 7_{_? »”(;4 4. 2¢/30 0.%,\‘5(‘ s
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.‘cof’a. 70- /488 | //. /24/ﬁ 4 2 2 ¢
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fw‘ 6 L&&L%’ — « 89/5 a
4o g | 12585 2. 977 | 7 éoce A
avG.| 9.2%52% 2.5/6% \ 77@;3
W"' . & /02 878 7%/ .
4l [groc [ 2 9234 | /0-3573 9@&\ 72000 |
ave.| 9. 8835 /0-3%17 [ 1486
W /@ 3‘?7 /A 334 0 O m b
Yz |geemfse- 320 L/ 2368 Dﬂﬂ /0. 7053 RO PR
ﬁ;i‘ (o 3699 (3389 /0'79%;;
e’ 9. 8302 | /0.2Z295 | /@ © R
43 M‘“{ | 7. 050/ | P.2288 | 4 | /% TP DJ%" e
rve. | 9, ¥5vz %{—zstrf b :-29448{‘
’w—l l,“a _1 . /0 —_ ;,‘_'_ k_
20 ﬂ,gof_i . Fe22) 9./07 b,}\:#’ !_'&3_ (5{?7 ¢ \
. Sm— — I —— LR ’
ave. | B Bd2x 1006 | 377
. 0 » L B “ \ /‘
2| te2 88| 29Y06 1 0 2323 | 234 %’gzj “»\é ¢\
3 AVG. | 7. ¥%ik Z /”»'3‘;7:23_0 _%86‘6;1’
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COMEUSTIBLES

DRTA SHTET

© STTE 6 — Mad
Crucible Crucitle & Sample : %
Crucible| Sample Weight Sample Weight]Weight Post 750°C AWeight] Combus-
Number Origin gram‘s Post 110°C gms| grams grams grams tibles
r (o3 [ =. 6879 [ 5. 7046 Z. 6992
| (w3 872 12 7060 | ' |2 6967 \° \
| ——— am— OO ae— 0‘0 24
AVG 3.3 3.7004 (ol
g |mt” |3.9729 | 3. 797 40 [Z: 9; 2 e\ oA
ave. [ 3472 KICTS Faiil 7500 b t
(o | B 8670 12 6928 2. é g0
2 |peM 36687 [3.¢927 | ,16]3.6779 n >
w———— om— . ap—— B 5 ]
giv% 3. 6AL 3#‘1}337 y 3.¢714
e | 3.7/°F | 3 B, 7/é60
d | # (32,27 3. 78T g8 [T b |
AVG 3. 7108 3.11%9 3. 716\ 0
W“"’ 3. ”;15;2 ES 75;3 3. 7562
f 3. 7 ° 3, 72632 3N . 757
b e £2= 9.0 = 0,00«’ 414
AVG 3- '14oz.. 3.7(3%3 31580
sl 13 753 Z 5. :'_7/: 3, 9563 )
2. 782 . o 10 . 2
7 M — — 9‘02 am— D'“‘\ 'L,%
AVG.| 3.718%9 3.9709 3. s<é
V 3.6303 2.9267 l 3, lf‘fg ,
3. 83° 3. 7270 2. £99
AVG.| 3. 4S04 3,926 2.599%
Tgﬂf 2. 7177 3. 7 aé? 1 ?
3 217 3. 7%2c a 7 %
1| me 1L - 61 i3 pp?3 2‘1-(
avg. | 3.71E 3 1104 21676
gt | L2 1719 /e- L;w \ VZ WA X
0. 20 0. oz (R o
AVG. | (710 /o-/10l (c-(38
resr B '; %// 9, 8 711 AL
. 12 : 38 1] l'l 0
35 | re — 1.¢9 p.0b% — b o8 | 280
ave. | 9, g302 4.6742 7.§762-
resr®e3 9. 9585 9. 5373 1 % e —
| zb Ao 4.4 5 85 9. % 0‘015 pdtt | 139
pve. | 44586 7323 9540 -
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SITE [~ V2N o
Crucible Crucaiple & Sar jr %
Crucible} Sample Weight Samplc Weight|Wel.ht Post 750°C L Weight] Combus-
Number Origin grams Post 1 )°C mgf grams grams grams tibles
o A /a.za?:;t /0, 25¢- 0. 24/ &
)0 .25 8 /P 286 1| Z/8-24f /. *
37 M - e 40.0" T d— ﬁ‘b‘\& 3011/
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rb,.\"v . 5 447
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AVG.
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AVG.
l\’.’i*.-L —— —




KVB
SIEVE ANALYSIS TEST REPORT )

2-u-7

JoB

DATE SAMPLE TAKEN

TEST NO.

SC,

TEST PERFORMED BY

TEST SITE

A

SAMPLE IDENTIFICATION
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KVB
SIEVE ANALYSIS TEST REPORT

2-0-79

DATE SAMPLE TAKEN

)

TEST SITE G

TEST NO.

~JO T

TEST PERFORMED BY

SAMPLE IDENTIFICATION A~
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KVB
SIEVE ANALYSIS TEST REPORT

DATE SAMPLE TAXEN Z-1{(-79
TEST PERFORMED BY _¥X%

TEST NO.

TEST SITE

s

SAMPLE IDENTIFICATION
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CUMULATIVE PERCENT PASSING

KVB

SIEVE ANALYSIS TEST Rer. RT

TEST NO. DATE SAMPLE TAKEN =.15-Y4
TEST SITE &) TEST PERFORMED BY ) oF
SAMPLE IDENTIFICATION A
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«
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SECTION 6.0

OVERFIRE AIR TRAVERSES

PAGE

6.1 OVeErRFIRE AIR DATA SHEETS 246

245



OVERE (RE AR TRAVERSE
SMOKESTACK FLOW PROFILE

TEST NO. \3 1}

LOCATION NO. TEST SITE §
DATE March \S 1979
SAMPLING LOCATION _OFA - Nain Al -~ 402Y Tape.  Stevdand p et tive.
INSIDE OF FAR WALL TO = Il v

OUTSIDE OF NIPPLE, (DISTANCE A)_/3} /4 BAROMETRIC PRESS, in.Hg 30.58
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B)_/ %% STACK PRESS.,Ps, iwg_ 22
STACK I.D. (DISTANCE A - DISTANCE B)(/Y"STK. GAS SP. GRAVITY,Gg
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE

tres = o 766 2
Tuwes = gPF
Rtt = 2i%

OFk sattag = 66

TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| & SPEED, Vs
NUMBER INSIDE WALL | ( Aps), in. HJO (Tg), °F ft/min
AP, Py
TweT
1. 3.3 03952 «+ 13K = (N} 0.1% o.g1 sl 57
2. 0.5 42414 » = pe2d L uo o. 87 /7 (
3. 9.4 2.%ed + v =369 )4 o454 ) 7
4. 3.3 Y3+ = &t 136 10 3 1 —]
5. €17 R.o394 v = quig [ 7 22 ; r —
6. 8o.6 457 * ¢ = (0.9¢¢ l.00 /.20 j )
7. &ts .25t v = (loel 7o e . )
8. 967 It 483+ 1 = 11958 08¢ )08 v ' -
9. - —_
10.
11.
12.
13.
14.
15.
16.
17. T
18.
verage {&¢ 1059 lezt
ToTAL  AVE : /.04
Average
STACK GAS, Vg = 174 Fg WA P(T + 460) 407 1.00 !
SPEED s B G




NeFIRE AR TRAVL RSE
SMOKESTACK FLOW P:.OFILE

TEST NO. £ -F
LOCATION NO. TesT STE <& b

DATE Moarein 15, 1474
SAMPLING LOCATION OFA — Beov Upper AxT
INSIDE OF FAR WALL TO . _
OUTSIDE OF NIPPLE, (DISTANCE A)_7%’ BAROMETRIC . rESs, in.Hq 30S®
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B) (‘A&

plactE -~

STACK PRESS. ,}., iwg 2%

STACK I.D. (DISTANCE A - DISTANCE B) 6%'STK. GAS SP. GRAVITY,Gg frea = 0.244 e
NEAREST UPSTREAM DISTURBANCE BA= 2%
NEAREST DOWNSTREAM DISTURBANCE OFf sextivg = €
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL| ( Ap.), in. HO0| (Tg), °F ft/min
AP APy i
Twet
1. 44 7+ 112Ce 23 2.2 83 gy
2. 147 24+ 4 = 24K 21 2.1 Z Vi
3. Aas L1990 -~ 3n z.1 2.0 Wi 'd
z. 7.8 455« «  *S%84 X3 »3 { {
5. £5'3 S8+ » > {8E3 I +3 ] g
6. 95 6 6. 453 “ " 1518 1< i3 v
7.
8. .
9. -
10.
11.
12.
13.
4.
5.
16.
17.
18.
puerace {IF k35 r29
L RRL NE : )3T
Average
1 STACK GAS, Vg = 174 FS,V' AP(T + 460y 407 1.00 ?
SPEED s g 1 G, )




NEERIPE AIE TRAVE <&
SMOKESTACK FLOW PROFILE

' A

TEST NO. 13 —1- - -
LOCATION NO. TEST <UTE & T
DATE__ Wovdn 15 K79
SAMPLING LOCATION  off:- 2 Lousen P~ mssKi s AP, - bolack \
INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A) 34" BAROMETRIC PRESS, in.Hq 30.$8 T
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B) (42" STACK PRESS.,Ps, iwg Zo
STACK I.D. (DISTANCE A - DISTANCE B) 6%4'STK. GAS SP. GRAVITY,Gg Neaa o.2iq f~1’7“
NEAREST UPSTREAM DISTURBANCE BA = Z1%
NEAREST DOWNSTREAM DISTURBANCE

OFA‘ &1’*@-5 ~ 6¥
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL [ ( Apg), in. HO| (Tg),°F ft/min
_ AP N

1. g 247 ¢0S = L7 Ml /10 €z 5K

2. 4.7 P2 = 2.492 %L 100 ) 7

3. x5 1M > 34 &3 /.0 { /

4, s $755¢ = 615%| L0 Jroe { )

5. 8513 1§58+ = 725% 10 o% { ) ]

5. qsi¢ &483r = 7463 e o3 vV 4 ]

7.

8. ~
9. -
10.
11. |
12.
13.
14.
15.
16.
17. ]
18.
Average {AC" —_ - 0t et

TorpL AVE - 098

Average —
STACK GAS, Vg = 174 FS,fA P{T + 460) (ﬂ (_1_._(_)2 L
SPEED s B G




OVEREIRE H#IR ERGE
SMOKESTACK FLO ROFILE

TEST NO. /3 By

LOCATION NO. TESI SiYE &

DATE  Marcd 15, 1979

SAMPLING LOCATION OEh~ FEAT DT~ wolaletapg
INSIDE OF FAR WALL TO A

OUTSIDE OF NIPPLE, (DISTANCE A)_ || Y4" BAROMETRIC PRESS, in.Hg 2o.S¥ T~
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B)__ /3/g' STACK PRESS.,Ps, iwg__ 2o
STACK I.D. (DISTANCE A - DISTANCE B) $%gSTK. GAS SP. GRAVITY,G
NEAREST UPSTREAM DISTURBANCE S e = @88 §r2
NEAREST DOWNSTREAM DISTURBANCE o= 21
OfFf setting = (8
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN} STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| & SPEED, Vs
NUMBER INSIDE WALL | ( Aﬁps): in. H.O (Tg),°F ft/min
AP, _ Ky
. TiweT]
1. L 29+ L3I 16 2t odo &\ s
2. 47 B =229 6. S o %2 7 ¢
3. 298 LTS3+ =3iic9 06S oy { A
4. xS 414+ - 5617 0. 70 050 -/ /!
5. %53 Sou+ 6.3 0 bl PR { {
3. 9574 ST+ = &9 6. <o bl v N
8. -
9. B
10.
11.
12.
13.
14.
15.
16.
17.
18. -
megaae ™ @153 &1
AL fNE 273
Average
STACK GAS, Vg = 174 FSV AP(T +460) 407 1.00.'
SPEED s B ‘G,




ONECFIEE ME TRAEESE™
SMOKESTACK FLOW PROFILE

TEST NO. /R[

LOCATION NO. —FEST SITE &

DATE

Mo 1S 1979

SAMPLING LOCATION

OF f- Mer. D zt'%rbq‘rﬂf)(_
5,

INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE,

INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE,

(DISTANCE A)

BAROMETRIC PRESS, in.Hg 3.5 &

(DISTANCE B)

STACK PRESS.,Ps, iwg 23"

STACK I.D. (DISTANCE A - DISTANCE B) [1711 STK. GAS SP. GRAVITY,Gg

NEAREST UPSTREAM DISTURBANCE

~—1|

b= 00552
Bxl =

NEAREST DOWNSTREAM DISTURBANCE R
OFk wetlag = Fo
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN | STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL| ( Apg), in. H. O] (T.), °F ft/min
AP, P
Twc.'("
1. 33 17261 oz 018" 8 s
2. oS 2422 3L 0-¥3 ; ,
3. 1944 3% 15 o 45 5
4. 323 il (30 168" J /
S. 1.1 9.1 1,05 120 \ /
6. £t /0. 446 687 r2e 7
7. “s 12 0v3 o Rl jiZo { 1
8. 9%-7 12. 858 oad /20 v OV -
9. ;
10.
11.
12.
13.
14.
15.
16.
17.
18.
Average SAC [e21 /020
TOTM, ANE YA-X 2
Average
STACK GAS, Vg = 174 Fg V—A P(T + 460) 407 1.00 '
SPEED s B G




OVERF\RE AP TRANEPsE
SMOKESTACK FLOW PROFILE

TEST NO. 4 -
LOCATION NO. {E$T SITE 9

DATE Mol 1= 7979

SAMPLING LOCATION _ of o~ Feac Uppa Dot - Ve e <

INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS. .Ps, iwg__ 2=
STACK I.D. (DISTANCE A - DISTANCE B) 6% "STK. GAS SP. GRAVITY,Gg

BAROMETRI PR "y in.Hg 3 5%

NEAREST UPSTREAM DISTURBANCE

Aveu ~ ©.249 FT"

NEAREST DOWNSTREAM DISTURBANCE eH= 21%
OFk settig = Fo
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL | ( Apg), in. H,O0| (Tg),°F ft/min
AP, 5P,
Twet
1. 44 a2 2.2 2.2 %4 55
2. -7 2.n7 21T 2 Id i
3. 5 316 2.1 24 D
4. xS S 8% (4 ¥ Y 9
5. 853 4 833 17 1.0 Y 4
6. 454 258 "z 1.0 v v
7.
8. -
9. .
10.
11.
12.
13.
14. -
5.
16.
17.
18.
[3%3 4.2
RTAL /.29
Average
= L
STACK GAS, Vg = 174 Fs,l/ A P(TS+ 460) (é_g) ‘é.oo
SPEED : s s




VERFIRE AR TRAVERSE
SMOKESTACK FLOW PROF

TEST NO.
LOCATION NO. 1BST Y TE &
DATE \reh 1S, 1999

SAMPLING LOCATION oFA - Batn lowes Pust AP, k. &
INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS.,Ps, iwg 2"
STACK I.D. (DISTANCE A - DISTANCE B)_{§STK. GAS SP. GRAVITY,Gg
NEAREST UPSTREAM DISTURBANCE

NEAREST DOWNSTREAM DISTURBANCE

B~ saso-g wpe

BAROMETRIC pPRESS, in.Hg 2 <&

2 E

dro

o254

RH=21%
OFﬁsetta.‘j = 9o

TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL| ( Ap.), in. H,O (T.), °F ft/min

AP, (3
TveT
1. #4 147 043 &3 B¥FE_ 54

2. Lui 244t /.0 o7 / !

3. s 3441 /il o556 N )

q. %S 6159 2T Y

5. 253 225% “l Lz (

6. 45,6 1953 02490 /5 v N

7.

8. N

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

yerage B° [oE orsz

TERL A : N [0

Average

STACK Gas, Vg = 174 Fs'l/ AP(T +450) 407 1.00 !
SPEED s ‘e, ) G )




clerfipe MR TRAVERSE™
SMOKESTACK FLOW PROFILE '

.'rss'r NO. /4 i - -

LOCATION NO. TEST SITE & 1
pATE____ Maek S, 1579

SAMPLING LOCATION _ oFA - FresT AT -whitateye
INSIDE OF FAR WALL TO v

OUTSIDE OF NIPPLE, (DISTANCE BA) BAROMETRIC PRESS, in.Hg 3 v% ~
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS.,Ps, iwg 2
- k/
STACK I.D. (DISTANCE A - DISTANCE B) $)8 STK. GAS SP. GRAVITY,Gg A(M_: A(S’K{»‘t"
NEAREST UPSTREAM DISTURBANCE _
NEAREST DOWNSTREAM DISTURBANCE ; BH = 2i
of & setbay = 9o
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL| ( Apg), in. H O] (T} °F ft/min
DR, AP, ’
/r’
1. 4o /634 o8 per k=Y ;;c
2. 147 2235 070 o165 { Q
3. 24.C 3.e9 ot o / 2
4. 205 5.$77 o.7¢ & 69 '7 3
5. 853 4386 0.0 o.ds {
6. 95 & 9 057 ok 4 ¥ (
7.
8. -
9. .
10.
11.
12.
13.
14.
5.
16.
17.
18.
yerage O.106 0. 17¢
: oM
Average
STACK GAS, Vg = 174 FSVA P(T + 460) 407 1.00 !
SPEED s B G
s s

253



SHRES R PR PR T e

TEST No. ZI —
LOCATION NO. TEST STE &3

DATE avdh 22, 1979

SAMPLING LOCATION OEA - Main Duct - dron Tupe.  USird Sl dad DHsSE
INSIDE OF FAR WALL TO v N 7 !

OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS.,Ps, iwg /¢
STACK I.D. (DISTANCE A - DISTANCE B) /% STK. GAS SP. GRAVITY,GS
NEAREST UPSTREAM DISTURBANCE

BAROMETRIC PRESS, in.Hg 30.5%

~—|

Area = 0767 f=

NEAREST DOWNSTREAM DISTURBANCE I SLany =4
RH~ 5%
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL Aps), in. HJO (Tg), °F ft/min
&P, A
TwetT
1. 2.2 21" o8 o.5¢ 8o &7
2. 10§ s o7l 065 , /
3. 194 Je¥ 2.8i 074 > ¢
4. 323 s o 079 { ]
5. 617 G.hd L0 28 ] \
6. 2.0 Jo-gdb o3 j2e 5 {
7. 815 1249 o171 420 & i
8. G967 /2185% o&l Ale v v N
9. :
10.
11. ]
12,
13.
14.
5.
16. —
17. ]
18.
o -£<9 048X
o4l AVE 093
Average
STACK GAS, Vg = 174 FSV AP(T +460) 407 1.00 !
SPEED s r. ) G )
———




OVELFRE AR TRAV:ISES
SMOKESTACK FLOW PROFILE '

TEST NO. __ 2l - g -1
LOCATION NO. TEST STE_ &
DATE _ Nurch 23 1479 —
SAMPLING LOCATION___ plA - Fear Uppes et - OlacK + - ;
INSIDE OF FAR WALL TO ”

OUTSIDE OF NIPPLE, (DISTANCE A) BAROMETR  -RES., in.Hg 3o 57
INSIDE OF NEAR WALL TOQ
OUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS.,i's, iwg /s” 4
STACK I.D. (DISTANCE A - DISTANCE B) STK. GAS SP. GRAVITY,Gg Ans -o.z,/e,fp-
NEAREST UPSTREAM DISTURBANCE P = 5%
NEAREST DOWNSTREAM DISTURBANCE
I Sdﬁ.‘j > ¢°
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM : HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL| ( A gf)' in. HOl (Tg) °F ft/min
LY
1. 44 122" ) 2o  A20 79 T;."Z‘
2. w7 2417 ~s Ao S \
3. 24.5 3.6 14 /o S )
4. s s8¢k XY = (.
5. Pl €483 033 487 / {
5. 454 15 % s.21 I 1] ‘Q
7.
8. ' _
9. .
10.
11.
12.
13.
14.
5.
16.
17.
18.
ot%f-m
RO AVE ; U
Average
STACK GAS, Vg = 174 FS,V—'A P(Ts+ 460} (4_01) (l.OOﬁ
SPEED . P Gg




oVeR FiIge MR TRAVBSE
SMOKESTACK FLOW PROFILE )

TEST NO. Z| Sy - -
LOCATION NO, TesT SIT€ €1 )
DATE fhﬂ 2t aM
- bk !

SAMPLING LOCATION  offA ~ Peur Lo
BAROMETRIC PRESS, in.Hg

NP/' W SEae TP
INSIDE OF FAR WALL TO i

OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B)
STACK I.D. (DISTANCE A - DISTANCE B)
NEAREST UPSTREAM DISTURBANCE

STACK PRESS.,Ps, iwg
STK. GAS SP. GRAVITY,Gg

‘*ﬂ¢= azm@;ﬁ#‘

NEAREST DOWNSTREAM DISTURBANCE EH= so%
A Sf‘fé‘tj - Jz_
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN|STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| ¢ SPEED, Vs
NUMBER INSIDE WALL| ( Apg), in. HO| (TQ), °F ft/min
[} Z
Touct

1. 44 477" X 78 e

2. /4'7 2.49z" 025 .40 3 Z

3. 295 24 283 2o Z 5

4. 5 4.1.59 X +3e { 7

5. 2.3 2.2 5% o P2 /4o [ {

5. q5. b 2153 077 /7ye 1 Y

7.

8. -
9. -
10.
11.
12.
13.
14.
n5.
16.
17.
18.

verage - i

t
Average
STACK Gas, Vg = 174 FSV AP(T +460) 407 1.00 !
SPEED s p, ) G, )




Néﬁlgf AR TEMNSESE

SMOKESTACK FLOW PROFILE '
TEST NO. 2i —t
LOCATION NO. TosT ST &G
DATE lonil 22, M79
SAMPLING LOCATION 6Eh - Bt Dot~ wlite tupe '
INSIDE OF FAR WALL TO ' |
OUTSIDE OF NIPPLE, (DISTANCE A) BAROMETRIC PRESS, in.Hg 3687
INSIDE OF NEAR WALL TO
OQUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS.,Ps, iwg /=¥
STACK I.D. (DISTANCE A - DISTANCE B) ///{'STK. GAS SP. GRAVITY,Gg 4m= o.rs's’frl
NEAREST UPSTREAM DISTURBANCE PH= 2
NEAREST DOWNSTREAM DISTURBANCE OFf sethe 4L
TRAVERSE $ OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| % SPEED, Vs
NUMBER INSIDE WALL | ( Apg), in. HJO (Tg) °F ft/min
: z
1. 44 /634" 033 o4t o T
2. ¥ 2.2%A 05t 24 ( (
3. 29.5 3109 0.54 55 / 7
4. »5 5517 0.56 Py ) )
5. gs3 6-3% 043 047 2 )
6. %5¢ 0992 040 0.4 J Y
7.
8. N
9. =
10.
11.
12.
13.
14.
15.
16.
17.
18.
verage W’ . _ 0.61€ 0. Bb
oA, AJE : - 065
Average =
STACK GAS, Vg = 174 FSV A P(Ts+ 46( (ﬂ (1.00 !
SPEED » Pg ) Gg
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