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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, O3, CO3, NO, SO3 and SO3 data, particle
size distribution data, chemical analysis of the coal and coal size
consistency data.
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FOREWORD

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

summaries not found in this volume.

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

and Design Criteria for Stoker Fired Boilers."

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

CONVERSION FACTORS

ENGLISH AND METRIC UNITS TO SI UNITS

in
in2
ft
ft2
£ft3

1b

1b/hr
1b/10°8TU
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/m2

J/hr/m2

W/m3

J/hr/m3

Pa
Pa

Celsius
Celsius
Kelvin
Kelvin

FOR TYPICAL COAL FUEL

ppm @ 3%
ppm @ 3%
ppm @ 3%
ppm @ 3%
ppm @ 3%
ppm @ 3%

*Federal

thus

NO

(805)
(s03)
(NO)*
(NO2)
(Co)

(CH4)

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

(1b/10%Btuw)
(1b/106Btu)
(1b/106Btu)
(1b/106Btu)
(1b/10®Btu)
(1b/10%Btu)

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

AAON
1

0.851
1.063
0.399
0.611
0.372
0.213

Multiply By

R-273
(F-32)
73

R

(1.98x10"3)
(2.47x%10"3)
(9.28x10~%)
(1.42x10™3)
(8.65x10~4)
(4.95x10"%)

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

SI UNITS TO ENGLISH AND METRIC UNITS

To Convert From

Mg/s
ng/J
ng/J

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

w

w
W/n
W/m2
W/m3

Pa
Pa

Kelvin
Celsius
Fahrenheit
Kelvin

FOR TYPICAL COAL FUEL

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

To
in
in
ft
ft2
££3

2

1b
1b/hr

1b/106BTU

g/Mcal

BTU
BTU/1b

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

BTU/hr
J/hr
BTU/ft/hr
BTU/£t2/hr
BTU/ft3/hr

psia
llH20

Fahrenheit
Fahrenheit
Rankine
Rankine

ppm
ppm
ppm
ppm
ppm
ppm

3% 0, (S03)
3% 0Oy (503)
3% 05 (NO)
3% 02 (NOs)
3% 02 (Co)
3% 07 (CHy)

e oo

vi

Multiply By

0.3937

0.1550

3.281
10.764
35.315

2.205
7.937
0.00233
0.00418

0.000948
0.000430
0.000289
0.0000881
0.0000269

3.414
0.000278
1.041
0.317
0.0967

0.000145
0.004014

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

1.18
0.941
2.51
l1.64
2.69
4.69
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SI PREFIXES

Multiplication

Factor Prefix SI Symbol
1018 exa E
1015 peta P
1012 tera T
102 giga G
106 mega M
103 kilo k
102 hecto* h
10t deka* da
1071 deci* d
1072 centi* c
10-3 milli m
10-6 micro M
10-9 nano N
10-12 pico p
10-15 femto £
10-18 atto a

*Not recommended but occasionally used

KVB 15900-535
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TTTA

EMISSION UNITS CONVERSION FACTORS

FOR TYPICAL COAL FUEL (HV

13,320 BTU/LB)

= Multipéz % Weight in Fuel 1bs/106Btu grams/106cal PPM Grains/5CF.
_ Obtain s N S03 NO2 SO» NO3 égiy . ?«%L égzy o r?f;);)
o S . :// 0.370 ;jzj:;// 13.2x10" S
oy A ///// /0 v e
N ///j/ijjzi 0.405 ::;E::i:gi 0.225 /j:;;;?::: 5.76xlo'4::2::i::;:; .903
e 1068t S0, L.50 /jzjgizzi l (.556) ?3j2::%::19.8x10"4 j:i::::;/ (2.23) ?i;;::;:;
-7 L/ /" /
NO, Egjj/j;/j:; 2.47 ;EE%E;?E:; (.556) ::E::E::;:14.2x10‘4;::££;;i:: (2.23)
% 2 v
grams/loecaioz 2.70’ i:;;;;zz (1.8) i;E:;E:EE l 35.§x10'4 :::>/:/j:/:4.01) <:;£2;E;
NO, ;E:;E:/i:j‘//4.44 ::E::;j;i: //jl.a) . jj;i:g::%: 25.6x10_4//i:;::€:j/j4.011_
. SOx ///758 /j::E::%:j>/fos | //i::;:::///zsl //::;:::; . ///iij7 //:::j::;
e /j:;E::;/ 1736 //:::;;// 704 . /j:j:;// 391 /////// 1566
NOx
¢ /,// //7 //// 7 g
?;:i};{iinzz) .676 ///j::;’//(.448) ////j;/ (.249) ///j::/i;87xl? ///// .
N0y j;;;;;&;:>/ 1.11 ::;;::;/// (.448) j;;i;:;/// (.249) :jzzfi:;// 6.39x16°4
/ (Nl Y /

NOTE :

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

KVB

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

15900-535
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PANEL BOARD DATA
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KV3

PANEL BOARD DATA SHEET

Coal Flow,

1b/hr

> o)

-Steam Flow, 1b/hr éQ‘I)dﬂ

FW Flow, lb/hr

,)__LL___

ABMA TEST SITE F (2o e F i
% Design Capac1ty__jl§:£1__4__
Evaporation . // 24 'i’:,
- b/
DES/ AP = fp 008 ! . -
% G'd 2 ngw @ /,;0?9} s LA rt 7@ v o ~ oz /é/A//
B )
TEST NUMBER / R 3 4
T
DATE N2 -TZ | [P-E - 78 | 208 jL-18-78
i B
DESCRIPTION Lase/sine A Pa Hi 0 Lo D2
ovﬂnﬁ/e o
p’?‘u’»ﬂ"ll)us ==
INTEGRATORS (o
I7 TT———
Coal Scale x 200 lbs 85243 g5 3/8 3535( 85429 B
Time of Reading VA~ /2:49 /414 1700
Steam Flow x 100 lbs 22354221223 2/28 ) 21371975 113904
Feedwater Flow x 100 lbs 747)95 | 742/957 o5 | oo. .5,
Time of Reading lorogz VBRI~ ') < | 7.0}
DRAFT GAUGES
FD Fan Pressure, "H,0 7 2 * 7 +3%.9 400
Windbox Pressure, "H0 *LO v/ 3 “+ /. 5’ ¥ 0,9
Furnace Pressure, “H;0 - -, -0,2 -0.15
Boiler Outlet Pressure, "H,0 -, 9 -/ _."Li -0.9
Economizer Outlet Pressure, "H,0 -°g -£L -3, ~2.2
pust Collector - T
Outlet Pressure, "H50 -&./ -74 - 9.3 .7
— - T B
PRESSURE GAUGES
B
Boiler Steam Pressure, psig /47 /98 Ly< fd2
Steam Header Pressure, psig /97 /45~ 143 [HD
Feedwater Header Pressure, psig /99 /95" | g2 | Q&
——e — L




- 2 T 4

LV | ;

V3
'TEST NUMEER A - S - _*;Z__,,____ .

CHART RECORDINGS N [ S

Steam Flow x 1000 lb/hr 3.0 el ol.0 6l-S .
Air Flow, % 6/ o e | A_ZJ;_O 5_.0 I
Excess Oxvgen, % 5 B8 Ci; 6.9 I

Economizer Gas Temp Inlet, °F

548

Economizer FW Temp Outlet, °F

Economizer Gas Temp Outlet, °F

377

Feedwater Flow x 1000 lb/hr £4.0 o | 550 b2.0 ) o
3 Steam Pressure,_?sig /95 N2 Jﬂ_&@_ __[&ﬂ_‘__wﬂ_w o
Feedwater Temp, °F 222 | 2oz 19 218 o
B ?ec—dwatér Header VPrress, Eisig /97 SO | 38 g
 Gwcity, v 9w ee | g | 8 s _ s —
S S S S A S I
CONTROLS o ir
| soiter wastersstoker | go | g2 | 57 | 43 |
Fuel hir Ratio 5 B2 - S L S
Forced Draft ) e | ) A -1 A
Furnace Draft co 4__%—7”56 na e 50_ o
Furnace Draft Bias -.Z ] ’_’E? ’Q.‘?“_w_*f (‘9,*2__ | .
_Awk:.-c-onomizer By-Pass 7, C 0 __‘_Q*_ 1
feterermow €Y N €3 | b | 69 |
ConGencate Flow —iq‘ - B é:oﬁﬁ ] ,_‘?:Q,_‘~ __50_ i S
Feedwater Precsure 1 o < N _0"" 1 0 ) )
'



KVB

TEST NUMBER / & 3 Y
STOKER
- e b 7 o
Front Upper OFA Press, "H,0 /3.7 /2.7 13.0 4.3
Front Lower OFA Press, "H,0 728 Vi ge 3 €6 3/ Zé
: ,0b 0k
Rear Upper OFA Press, "Hy0 Ly o L7 17 )
13 1%
Rear Lower OFA Press, "Ho0 €9 74,7 &‘( (”L{
Boiler Hopper Reinjection , h%) e
Pressure, "H20 ¢ 43 6.4 e.q 5 "‘/
. . \ 3/ ‘
Econ Hopper Reinjection ’
'3/ .
Pressure. "Hoo 86 £.6 g - 3.9
Overfire Air Fan ro8 1:30 .
|- ___Static Pressure, "H0Q J4é 359 33.2& ‘53';
Boiler Hopper Reinjection,
YES/NO yes yes les Yes
Economizer Hopper
Reinjection, YES/NO yes Vit Yes Ves
FURNACE
-
Ash Bed Thickness, inches ~ 3 -3 ~ 3 Vvl
. Clinker Formation, YES/NO 46 A4 Mo MO
Visible Smoke? Neo A /\)() [%%)
. : e e .

U




S S—
W* I -
EI ) | | —— 1 .
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KVB

PANEL BOARRD DATA SHEET
ABMA TEST SITE F

Coal Flow, lb/hr S
-Steam Flow, lb/hr =

e chmgy 1P/PX_Z2 00
FW Flow, 1lb/hr )

i L /h S0
% Design Capacity__ﬁi‘_
Evaporation -

D
TEST NUMBER K 5
T
DATE 2778 | )2-/2- 7€ L
Bosrhw e
DESCRIPTION JBrtie. Jegr [T
/'i’nuif/“ /}F““’y/"' i
cow/ L/
INTEGRATORS ‘C
A J
N
Coal Scale x 200 lbs 55878 —
Time of Reading foro \
g
4
Steam Flow x 100 lbs L4902 \
Feedwater Flow x 100 lbs C.L5. . e
Q ]
Time of Reading /foogq "
BEREEE—
N
\
DRAFT GAUGES ; \t
\
FD Fan Pressure, "H,0 1,25 § Q‘
Windbox Pressure, "H0 - \ !
Furnace Pressure, "H,0 - 1745 ‘?\
Boiler Outlet Pressure, "H,0 -, 7 }; % e
. Eb »
Economizer Outlet Pressure, "Hy0 -20 RN
Dust Collector \G ,}’v
Outlet Pressure, "H,0 -4/ 'Y
. N
. N A —
. —y T
PRESSURE GAUGES \ W
1 -]
Boiler Steam Pressure, psig /356
Steam Header Pressure, psig 136
Feedwater Header Pressure, psig 192




TEST NUMBER 1 s o o - __T B
CHART RECORDINGS B —

- Steam Flow x 1000 1b/hr Y, o -
Air Flow, % 475 1 L —
Excess Oxygen, % S & . e
Economizer Gas Temp Inlet, °F 44{{_ B i e
Economizer FW Temp Outlet, °EJ X R _ _
Economizer Gas Temp Outlet, °F Fo8 I
Feedwater Flow x 1000 1b/hr 4sTo
Steam Pressure, psig /76 L o
Peedwater Temp, °F S22 S
Feedwater Header Press, psig /G0
Opacity, % _ = _ S

CONTROLS - i N R S
Boiler Master/Stoker 27 o . e
Fuel Air Ratio = —
.Forced D_xjft S S

‘ Furnace Draft &g 2 - e
Furnace Draft Bias -5 |
Economizer By-Pass o -
Feedwater Flow $= ] e
Condensate Flow __43 ) I T
Feedwater Pressure < S

I o B NV USRS S e

P O JEN —_— —




KVB

TEST NUMBER b

STOKER

Front Upper OFA Press, "H,0 |-%¥piy '3:3

Front Lower OFA Press, "H,0 [-7é /0.D

Rear Upper OFA Press, "H0 |.,.< J,’]

Rear Lower OFA Press, "Hy0 |[.2° G !

Boiler Hopper Reinjection "
Pregsure, "H20 ’ (g-‘-

Econ Hopper Reinjection
J 7 0.b

Pressure, "H20
Overfire Air Fan 43 %.0

Static Pressure, "H20

Boiler Hopper Reinjection,
YES /NO y £21
Economizer Hopper Voe
Reinjection, YES/NO /€
).' —
-
FURNACE
.
Ash Bed Thickness, inches 25 - 5
. Clinker Formation, YES/NO /i/p
Visible Smoke? Ao

I 1
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PANEL BORRD DATA SHEET
ABEMA TEST SITE F

Coal Flow, 1lb/hr ZQ’J __
.- Steam Flow, lb/hr Y23

FW Flow, 1b/hr 3 900¢
(a\o, {r)—» ("\nr‘ﬁ) 7 o

% Design Capacity 51,9
1b 51 com

[/ Jeeaat

Evaporation

ShozT 1l oof &
_TEST NUMBER

&

DATE

lz-20-7%

l2-28.7/8

12-20- /8| )1 -20-79) 1o v

DESCRIPTION

BaseL me

A L HE

'l\{_:. L, LD OI, 1"“

e —
INTEGRATORS ~ o — ]

Coal Scale x 200 lks

Time of Reading

/2035

Steam Flow x 100 1bs

BL3gs |

Yy 3h o Y (9

13 /6 15706 L6 04

220150 ¥)

2242033

AAb 27 Y7 PR35 HO|=< . 2

Feedwater Flow x 100 1lbs

Tim2 of Reading

DRAFT GAUGES

Windbox Pressure, "Hp0

Furnace Pressure, "H,0

0.0.5.

N5, 0.0.5 O 3.

’

10 a6

12 e 15 97 lo 0,

10.6

40.'

J/\L‘

-0.15

Boiler Outlet Pressure, “H20

Economizer Outlet Pressure, "H0

~ LS

Dust Collector
Ovtlet Pressure, "H20

PRESSURE GAUGES

Boiler St-um Pressure, psig

Stexm Header Pressure, psig

Fecdwater Header Pressure, psig

ha ]

_.___EQ!Q__,_-* +0,.2 oL l
w_»"OJ;_* 1
0358 |

o 0-'3 y?szs— ,_:‘1"b

I /A 5 B 2 G

_T0.68

S I e

JHo s ey
| 40 ALY e
A0 ] ‘a8 212 et



P2 y\/
L‘\\i‘ t

TEST NUMBER b /S R S - A

CHART RECORDINGS

Steam Flow x 1000 lb/hr 43,0 0o Uy.n 420 ¥

Economizer Gas Temp Inlet, °F L/QO ng() Ugb HA

Air Flow, % 35.0 13 42D 79 D $3.0

| Excess Oxygen, % ‘3,3 2.) 6;? 0. ¥ Hi

Economizer FW Temp Outlet, °H 30§ 503 212 300 CRR

Economizer Gas Temp Outlet, oH 740 339 7% 320 S
Feedwater Flow x 1000 1lb/hr "fg 30 ,/ L{3 '?,h

Steam Pressure, psig 4 4D &b/ /ﬁl() 143

Fzedwater Temp, °F __‘Q 19 i) A1 1

Feedwater Header Press, psig 20 199 ,70 S Dol

_ Opacity, % h - N d7 P -

: CONTROLS

L Boiler Master/Stoker zs £ 14 5 <%

!-_ Fug_l Air Ratio Q;‘L__ 4 5’0 >5 é?
Forced Draft yy L7 5§D EY (sl
Turrace Draft 14 40 a; 2 =
Furnace Draft Bias =N -0.¢ - 0,20 A

Econorrié_z?r By-Pass 7 9 ] 0 0 ) O

Concensate Flow l" 3 L’S Y3 14'/‘ [ -

o — e e - —_ e e———— - oo ] ——— s

Feedwater Pressure _ 0 ) (_7 () 1 J’/ oYy

s A S S

| o ornase bra 3 Tt -~ A0 | s

Fewdwater Flow 5(«[ '7‘, 5 7 C"k o ’50 o




TEST NUMBER o Z__ . 7 A.__fd,@__ _T_____JA___A
STOXER
0.48psi- 644 049 Uk I E
Front Upper OFA Press, "H,0 133 13> 3 3. B
0}5 % Py , }/ ' .3
Front Lower OFA Press, "H;0 9.7 1 9./ - §.6 Y )
Db A, 06 't A e
Rear Upper OFA Press, "H0 /.7 l.7 |7 l.7 )
oLs 2.1 10 2% M
Rear Lower OFA Press, "Hg0 L.4 S 4 $.S oL
| Boiler Hopper Reinjection 7. oas gt 06 23 ot Bk
Pressure, "H20 5 ¢-b b9 Le bl i3
Econ Hopper Reinjection e g 0.35 4,7 152 y g 3l 3. :
Pressure, "H20 9 ‘ 4 ‘ ;
Overfire Air Fan 1y 123 _ 13 ey . i
Static Pressure, "H30 34, > 3s8.4 3’;/ﬁ 34.3
s
Boiler Hopper Reinjection, 7
- YES /NO YP} YGS Yes Ye s
] Economizer Hopper )
Reinjection,  YES/NO es e /cs Yes 7es
FURNACE
T # (' I : JU
Ash Bed Thickness, inches o? )/2, 96 Q =L I
Clinker Formation, YES/NO 0 MO - o
ket 0 : _NOC
Visible Smoke? '\\0 ') NO KO




\

V3 Ccal Flow, ib/ar_72 98,8
--Steam Flow, lb/hr 78/33.8
MNEM?\O;}S?TD;I:ECEEET FW Flow, 1b/hr ——\::
% Design Capacity 9 7.7
Evaporation ﬁ_/p_z_/zé&—rf:‘j‘
 pEST NUMBER JO [0 /0 S
DATE 1-4-79 0 1-Y. 29 /)-9-79 | -
DESCRIPTION BasELINE | Base Ling | BAseLine .
L INTEGRATORS i i
__coal Scale x 200 lbs OIH409 10945492 |04 T72 .
Time of Reading 1]:06 4:54 1534
Steam Flow x 100 lbs RN (IS |49y 3/ | AHYYysY ]
Feedwater Flow x 100 lbs 0.0.S. 0-0.5. 0.0.$. A
Time of Reading V.09 J4'55 15°37
bm e e et e ¢ e — — b 1
DRAFT GRUGES e oy |
pren peessure, 0 | 4B sgq | 4y | o
—;v;m;ox FPressure, "717122; 4\ 417 4+ b
Crermsce seases 10 | —pag” | o023 | —oas
—B‘(;;e; Outlet Pressure, "Hy0 ~[,4¢ - .Ho ~).34 ]
;‘c_;r;omlvz;;kOutlet Pressure, "B20) -4, “HL -4\ B _
_g;ﬁi"ii:iﬁie, "Hp0 {1 -95 | 13 . —— -
I ]  — _—
o FRESSURE CAUGES 3 1 ]
sotter ctean presse peis | jg0 | juq | e S —
Vsre_;r;n'nra.d‘_r Pressure, hosig__~~ B __’—I L_Lg B *—in_ ‘,‘_l_'{_&m VVVVV ]
F}nﬁuékgr weac;{ Pr(-bsfl:.;‘:~ p%l:;“i _;_ZQOW, ) Ji'l_ _“*_ﬂmm I ]
skm.u re k ~0.20 s e S S




EAY,
tN ¥

RIS N N [ N N (VNN I [/ N S
| CHART RECORDINGS |  } i ) _ .
Steam Flow x 1000 1b/h 0.0 | 790 74:0 I
Bix Flow, s _ g4.0 | 4o | g40 | | ]
Txcess Oxygen, % 7.0 7./ 7.4 ]
- Economizer Gas Temp Inlet, °H S | 593 585 I R
—_—;conomizer FW Temp Outlet, ,CF‘--EL?,Q- 220 220 e .
W_E—conomizer Gas Temp OutlreAt_,jEi Hoa | Yoo 400 _
| resgwater Flow x 1000 1b/hr 71 8l 1 b3 ]
Steam Pressure, psig /4] /4 > sl o
Poedwater Temp, °F 220 230 A2 | ]
' rechwater Header Press, psig| ) g() /92 *05
“Omac:t—v % - ,7,5 _07';-/ A5 B

|

e U —

CONTROLS R o I D |

| mettervestessoes | 64 | g0 | 90 |1
Fuel Air Ratio . ¢ 59 __,,,_f?, o ]
Forced Draft 9] 9 | 90 |1 ]
runsce prate | 49 97 2¢ L
;rnace Draft Rias o _*0,90 N -0.9D -0.20 L i
Zc;nomizer By -Pass - O 0 Q_, - o
Feedwater Flow | ﬂj@ L 7Li —75— - o ]
Comdeneate Flaw 1% Lo Lz o} )|
Fesdwater Pressure | 43 R/ WQA-‘_T_ . I
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TEST NUMBER 10 R ]
N S —
STOKER I’j' o
1 .g“)\ so ' ;)0
Front Upper OFA Press, "H,0 14,7 /3.9 /3.% L
3% o A I
Front Lower OFA Press, "H20 9.7 /0.0 9.4
8% 53 05
Rear Upper OFA Press, "H20 J.el )¢l /4 .
r ,‘L"‘ A '13
Rear Lower OFA Press, "H,0 6. b o.| 6.4
Boiler Hopper Reinjection . b M 6.6 A 6.6
Pressure, "H20 , ‘ o * > : —_—
Econ Hopper Reinjection (3 g < 3 3}‘7 > g g
Pressure, "H20 .7 5 . - d —
‘Overfire Air Fan f\‘\.’L(o) ' ke L
Static Pressure, "H0 3‘/‘7 36.0 24, ]
Boiler Hopper Reinjection, -
YES/NO YES Yes YEs ]
| Economizer Hopper o . v -
Reinjection, YES/NO yes Yés YB 5 S
y { —
L -—
FURNACE —
[ L
Ash Bed Thickness, inches > 3 Bl |
. Clinker Formation, YES/NO IN’) N0 NO |
Visible Smoke? 34 o AD B
I R S R
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KV3

PANEL BOARD DATA SHEET
ABMA TEST SITE F

Coal Flow, lb/hr 7‘/03.0

--Steam Flow, lb/hr 7332‘2

FW Flow, lb/hr -

% Design Capacity 79' I
Evaporation 10.77

TEST NUMBER 1/ 13 /4
DATE I-5-79 \-$-79 [-S-79
DESCRIPTION %‘;2’:_’7:0? Lo O, Med 0,
=
INTEGRATORS
Coal Scale x 200 lbs 0957102 | 09515y | 095191 | 095224
Time of Reading 10:S7 1340 | )14'18
Steam Flow x 100 lbs 24502 6| 45739(] 2458039 | 29452939
Feedwater Flow x 100 lbs 0,0.$. 0-0-5. b0 s
| Time of Reading 10:59 | 4019
DRAFT GAUGES
“D Fan Prt;;sure., "H,0 + 4.4 +2.9 + 34
windb;:;e;.;;‘e, "H,0 + 1.7 2 N |
Furnace Pressure, "H,0 -0_3;’ —0.09 |- 0.20
_B_oiler Outl;—Pressure, "H,0 -4 -).00 - L1O
Eco;omizer-c;tlet Pressure, "Hp0| ~Y4,2 | -30 -3.3
Outlet Pressare, “H0 9.5 -7 | -3
o EPESSURE GAUGES~~
“;;i;.gz;;m—;ressure, psig 14 153 143
et nester premmvre, sois |y 4q_ | o
Fecster toster rrazeore, pin | 145 | | oo |
| o A S R
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TEST NUMBER

/L

/4

CHART RECORDINGS

Steam Flow x 1000 lb/hr

g5

30.0

J)

Air Flow, %

g4.5

4.5

74.0

Excess Oxygen, %

13

6.2

Economizer Gas Temp Inlet, °F

590

573

Economizer FW Temp Outlet, °F

240

240

200

Economizer Gas Temp Outlet, °H

393

Feedwater Flow x 1000 lb/hr

Hog
80

67

Steam Pressure, psig

i

1 3Y

Feed-witer Temp, °F 230 | 2\}0 220 <30 .
F-—I:e;:;:tefie*a—der Press, psig 18¢ 197 20l 190 i
RS N Y N2 A
o o mer aTeeed 17 |18 3 79

CCNTROLE R o
ﬂﬁ?¥€?§§f§£ﬁ§éf£;;jliiﬂ_:Zh_‘;‘_;Lzumm__gJ J/24

Fuel Air Ratio
—_

53

Forced Draft

95

Furnace Draft

100

Furnace Draft B;as

Y

i Economizer By-Pass
P

Fzedwater Flow

Condznsate Flow

rec,\atar Pressure

| o
L

e e e

o | o | |
e Lore |
3y | |




TEST NUMBER

%

STOKER

Front Upper OFA Press, "H,0

rront Lower OFA Press, "HjO

Rear Upper OFA Press, "H0

Rear Lower OFA Press, "Hy0

Boiler Hopper Reinjection
Pressure, "H20

V3

S N
€T

Econ Hopper Reinjection
_Pressure, "H70

3

——

___Static Pressure, "H»0

Overfirxe Air Fan tal

| Boiler Hopper Reinjection,
___YES /NO

Fconomlzer Hopper
rzinjection, YES/NO

{
e e B — R
|
t
'
1 e T I I ———
- - - - RPN S S
; B
; B} i
e R R i T U — —_——
|
;
N e ] S

FURNACE

-

|

| - -
{ sh Bed Thickness, inches ZZ

Clinker Formation, YES/NO

Mo

| Visible Smoke? NO | NO A/ V'

—
e
-
_ .
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N2TES

— _ _
tesT no: /3
| AT LD Qn HAVE  SoME  uuGurvED  CARION  sa) g Tprd ASH .
] N CLimkeRS 610  LRATE Fur (lingek- 1 sy Pr7,
- ; ]
 TEST NO: /Y L ~
SUGHT __AMouNT 0F  ynBui MED  CAESAN) 18 5547 Tar Assl ~ MNP As N
_MuCk [prraReny) AS ga Tesr Y13
TIST NO:
e
TEET NO: o I o
L’” e —— - T - ‘.‘ Tt Tt T —
SEST IO I -
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i{ \9! 8 Coal Flow, lb/hr 707 @7}_
--Steam Flow, lb/hr 78973
FANEL BOARD DATA SHEET . , _
ABMA TEST SITE F FW Flow, Ib/hr
% Design Capacity 572/7
Evaporation /ﬂ 9
r TEST NUMBER %3 1 Xy ]
[
| DATE 1-8-79] [-8-79 -¥-7 ]
N Mot O, piet 0, | Hitko,
’ DESCRIPTION L PART 1Cuuc ATES| PART (cu  4TES | PARTICULATES S
INTEGRATORS ﬂ
Coal Scale x 200 lbs 09¢713 1 96255 | 04673 ]
Time of Reading }3:26 1y 47 15:29
__ Steam Flow x 100 1lbs d1A23L6 | AHAI2501A4938277 e
Feedwater Flow x 100 lbs nﬁ> 0.9 % J‘f)f/' _ ]
| Time of Reading 1 2.4 M4 1532

Feedwater icader Pressure, psig

. R, - o
DRAFT GAUGES —
FD Fan Fressure, "0 | 4S80 1 ¥4.Y ! 449 | N
Windbox Pressure, "H50 + 2.0 3} 1.q 4 'q“ ]
| Furnace Pressure, "0 07 1043 | 0.7
Boiler Outlet Pressure, "H,0 - (30 ——’_‘;§ -2 - 3
Economizer Outlet Pressure, "Hy0 ’Hl - L‘L -4\ )
Dust Collector T
| _Outlet Pressure, "Hp0 ‘CI'L‘ -9.3 =A%
PRESSURE GAUGES ] L
Boiler Steam Pressure, psig _LLﬂi ll.jo (4]
R R S 1-. v _ { ]
Stcam Header Fressure, psig L(,ig 3 | 4% v

199




4 !
TEST NUMBER ) B _k,li._ r

CHART RECORDINGS

‘Steam Flow x 1000 1b/hr 90.0 %0.0 %4.0
| MirFlow, s 1.93.£ 1430 4.0
| mxcess Oxygen, % 7,3 (.8 J'D
Economizer Gas Temp Inlet, °f @3 | 59 £99

Ej:or;omizer FW Temp Outlet, °F 31;,_‘;_"7__ 220 | _MQD

Ecoromizer Gas Temp Outlet, °f] HOa L{OO ,‘,_’iQO

Feedwater Flow x 1000 1b/hr (7 | ”_fi‘Lw“_“mggg‘_

Steam Pl’essure,‘psig ,5{ “‘R'_l_}-ll ______ . _,LZG

Feedwater Temp, °F 20')0 ] 0’190 ) Q;O

CONTROLS |

Fesdwater Header Press, peig | |q) | |97 180 L
opaciey, ¥ ] 25 | 35 | 2,2 .

“ éoi ler Master/Stoker | ‘(‘Li_ _; -ﬁﬂ‘ i _Aj_‘izw,. N
Fuel &ir Ratio g% 5& 5;
b 1 g Y

Forcec Draft ,00 lOO i ?L/

Furnace Draft ‘ 00 e /00 1 ,]_09___ ]
Furnace Draft Bias =D, (78 ;l __:00; 1 ’D,HD_;_ _ ~

Economizer By-Pass 0 O 0

Fezdwater Flow __;Y_Q:; b 61) o u—w"%—‘;

R

Condensate Flow - Zp\* o Ah_i}.ﬂ..m._w ,,_#,}H,,vﬁ, -
Feedwater Pressare | oqop | Job ] 8

T . (17 _ >.‘ 7,.7,“;7" T S
>L’ n; r.,\w(‘ 1 \ v { ) 21

e
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o I SR
iN Y
T T e _/ R ! 4*;* - - - —
TEST NUMSER /> ] ¢ | _*_/_‘5__ S IO R
o e = IR S A '
]
- i
— [ | I
STOKER e e b
e \{q_— 'l-}h |qq \l
Front Upper OFA Press, "H,0 ‘ WL.%_,&_,,“.,- J_alg 1 133 | L
o w 3% . KN 36
Front Lower OFA Press, "H,0 1./ - WJQL% | w§424“ R e
T T T A% Db
Rear Upper OFA Press, “Hp0 ['7 2 1.7
o — S ]
I‘q N4 _ '3
kear Lower OFA Press, "Hy0 ;,3 S ) 7 50
TT - T T
Boiler Hopper Reinjection i 5.9 iy ‘ ! o [
_____Pressure, "H20 i NN LA (S R 7L R

Econ Hopper Reinjection

___Pressure, "H0
Qvzarfire Air Fan
Static Pressure, "H20

Boiler Hopper Reinjection,
YES/NO

e

— e

1 ‘:Eéa'r*)éxihi—z&i"—ﬁopper B T . - R T —
! Rsinjection, YES/NO YeS Jes Ves. I R ]
(o o TR
L Enran aer aTeme el 93 | 79 L9 | |
{
L __ ]
|
? PURNACE I
% 2sh Bed Thickness, inches g 7 % ] v,a‘ﬁ: ] o

. Clinker Formation, YES/NO Np ) N[)w B )'\_)Qw o o
; Visible Smoke? ne o B L)" ,ﬂ\»() B | L




Sheet 1 of 4 111019 {474
KVB 7049  Coal Flow, lb/hr 7200
7382¢ -Steam Flow, lb/hr 7747 4
PRSI S — o riow, e —
9% 4 besign capacity 77-6
/0,5 Evaporation /e
TEST NUMBER |ba lLa 1L lbe lbe
DATE [-9-791 (-9-79| |-9-79{ 1-t0-729 | (-10-77
DESCRIPTION 0';“:7::2*{?____\__» MAX oFAl Low 0FA| Low oFA
10070 Loa) - > > —_—)
INTEGRATORS
Coal Scale x 200 1bs 097506 | 097544 (0972622 038126 | 03¢ 146
Time of Reading 14:3 15:32 JU RS 10 1% [0:4¢
Steam Flow x 100 lbs 25100 )] 250996 2591392 | RS23Y3T 15523718
Feedwater Flow x 100 lbs 0.0.5 Nos. 0.0 D.D.S, 0.0.¢
Time of Reading 14237 1§92 L2\ DS /03¢
DRAFT GAUGES
FD Fan Pressure, "H,0 4.4 4.0 +4.| +73.9 +4. 8
Windbox Pressure, "H,0 117 + .7 41 +1.6 +v.¥
Furnace Pressure, "H,0 - -D,30 ~0,30 -b,30 —-0.20 N
Boiler Outlet Pressure, "H,0 -1.30 1,26 -1.1$ -1.1< -lg
Economizer Outlet Pressure, "H0 Y ~ 39 -1,% -3.5 -z
ouplet Prossure, "H0 49 | ~gl | -4 -7.9| -4
PRESSURE GAUGES
Boiler Steam Pressure, psig N9 U b o 1Yg s
Steam Header Pressure, psiy 156 4L Y (4) Lq D
Feedwater Header Pressure, psig 1 q{ a0 1471 210 146

<3



KVB
TEST NUMBER e /Q(l « b e Joe
CHART RECORDINGS

Steam Flow x 1000 1lb/hr 9.0 %0.0 %/.0 7%.0 22.0
Air Flow, % 425 49.) J6.0 31.0 91.5
Excess oxygen, ko | (9 5.9 6.9 2.0
Economizer Gas Temp Inlet, °§ 5 §0 . PN 9% $80 590
Economizer FW Temp Outlet, °§ 3|7 19 %19 - %20 20
Economizer Gas Temp Outlet, of 397 ~ 39% 290 292 Y400 |
Feedwater Flow x 1000 1lb/hr 79 2% 76 12 72
Steam Pressure, psig 120 | 124 139 36 {3
Feedwater Temp, °F 220 220 270 AY3 218
Feedwater Header Press, psig 145 |99 190 | 30 17y
Opacity, % *\/)lidack;elwhsflhv 2.€ 2.5 2.5 2.6 Lo

of precpicte )
CONTROLS

Boiler Master/Stoker 12 7] 7l 3 gL
Fuel Air Ratio 53 52 Sa b 59
Forced Draft %0 17 74 3/? - ¥3
Furnace Draft 9< 14 - 9/ Y0
Furnace Draft Bias 015 045 | -o.7 | -0y | -6us
Economizer By-Pass 0 ) ) O 0
Feedwater Flow 7% 16 74 19 ?y
Condensate Flow 7Y 2,4 3y 3«1 3y
Feedwater Pressure b 10 1 Y] y,

<4
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KVB
TEST NUMBER e Jbe bb Ibc [Ge
STOKER Ense/ s E‘g&&ﬁie qu e w ;04(/
. i 3o K 13
Front Upper OFA Press, "H,O % /3% b 2.7 .l L 5.3 S.0
b 5 A a 4
Front Lower OFA Press, "H50 0.0 ! g.7 3 ]0.0 6.6 A
R A L 10 0q
Rear Upper OFA Press, "Hp0 . v [ { l/‘/ A .8 2.5
" 2 /30 o 110
Rear Lower OFA Press, "H0 $3 ‘ 5.3 q. 3 2.8 2%
Boiler Hop%er Reinjection 29 g g S0 < < T 2,3 19 53 ¥ 5.0
Pressure, "H20 0 vl Y 19 19
e . . _) ' ¢ — -
oo onee Reiriectin 2 Y ) G Y
Ooverfire Air Fan 13 _ (s (Y 133 130
Static Pressure, "H»20 254 3‘7"’ - 373 36.8 56.0
1 — ron,
Boiler Hopper Reln!j[gg;;gn Yé 5 \/ES \[Q 5 '\/CS jéS
Economizer Hopper ’ T '
Reinjection, YES/NO VES \[59 MeS Ve s Ve s
FDEAN 06T AR TemP  TF 50 28 78 77 79
FURNACE
Ash Bed Thickness, inches 3 3 2 BI/L ;I/_'),
Clinker Formation, YES/NO Mo [N NO NO NO
Visible Smoke? ND N RO Jo NO

25
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KVB

PANEL BOARD DATA. SHEET
ABMA TEST SITE F

Coal Flow, lb/hr £
-Steam Flow, lb/hr 77 333
FW Flow, lb/hr

% Design Capacity

IAYE 3

Lo

99. 2

Evaporation
—
TEST NUMBER /7 7 17 —
DATE /- )0-19 1-{0-7% ] 1~10-7
Low 0, R
DESCRIPTION PAR T IC WA
0 ~ .
1007, Coap ﬁ
INTEGRATORS ) -
Coal Scale x 200 lbs pagayq | 09%3%0( | 019392
Time of Reading 1337 1507 132k ]
Steam Flow x 100 lbs 25 26j21 | 25371400 | 25282713
Feedwater Flow x 100 lbs 0.0.S - D.0.5 0.0.5. I
Time of Reading 1341 15214 R
DRAFT GAUGES
FD Fan Pressure, "H,0 + 34 ¥ 2.0, + 3.7 ]
Windbox Pressure, "Hy0 Yy 4.5 +15
Furnace Pressure, “H,0 -D.24 -N1Y - ~baM
Boiler Outlet Pressure, “H,O -1, -1 -,
2 l.z0 0 20 _—
Economizer Outlet Pressure, "H30| -4y 3.6 -3.7 .
Dust Collector
Qutlet Pressure, "H»0 "7-% - 30 -$.3
PRESSURE GAUGES
Boiler Steam Pressure, psig \l—tﬂ “‘L'; 14
3team Header Pressure, psig s 1Y | 140

Feedwater Header Pressure, psig

140

1%

|17




KVB

TEST NUMBER {7 |1
CHART RECORDINGS

Steam Flow x 1000 1b/hr 9.0 74,0 ¥1,0
Rir Flow, 3 75.0 %0 | 4.5
Excess Oxygen, % g,0 5.~ <, B
Economizer Gas Temp Inlet, °F 419 c83 590
Economizer FW Temp Outlet, °F 2749 2,0 23920
Economizer Gas Temp Outlet, = ':;1'1 3q§ Uo0
Feedwater Flow x 1000 lb/hr L7 20 76
Steam Pressure, psig 128 127 [ 54
Feedwater Temp, °F A)9 230 23 |
Feedwater Header Press, psig 190 |79 | 74
Opacity, % 4.0 3.7 Y, |

CONTROLS

Boiler Master/Stoker

24

40)

Fuel Air Ratio

11

47

Forced Draft W4 0 7 \ 73
Furnace Draft '—777 90 I
Furnace Draft Bias -0.1¢ =017 -0 1€

Economizer By-Pass

Feedwater Flow

&\

L]

Condensate Flow

o4

34

Feedwater Pressure

Ho

U~
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KvB

TEST NUMBER {7 | 17 172
‘ STOKER .‘W A% I;O

Front Upper OFA Press, "H,0 12,6 13,3 [3.9
Front Lower OFA Press, "H0 R /0.0 i 10,€ o 10.0
Rear Upper OFA l;ress, "H30 0> 10 i /.0 - O
Rear Lower OFA Press, "H0 ‘H ;O N $.$ - S
Boiler chpl'::;:OReinjection _ 9 .0 7 L/7_ q c3
icou Hoppeﬁ Reinjection 0 4.3 30 {3 390 o3
reggn:. e, 'Hoo - (.1»5 y
cs)::tfirgr:;;uimg. "H2Q R b 343 . 34-C }L.I'(’

Boiler Hopper Reinjection,

YES/NO YES Ve S Yes
Economizer Hopper T
Reinjection, YES/NO YES Yes Yes

FD Fan eer e Teme o= | 9 0] §o
FURNACE

Ash Bed Thickness, inches g?), L‘I > '/L
Clinker Formation, YES/NO ,{D A_)O pt)
visible Smoke? (Ve MO 0
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KVB

PANEL BOARD DATA. SHEET
ABMA TEST SITE F

Coal Flow, lb/hr 7239, /

79 323

-Steam Flow,

1b/hr

—

FW Flow, lb/hr

% Design Capacity 49-/%

Evaporation N. 0
TEST NUMBER g i ( K
DATE J-15-79 1-05-99 | 1-15-74
DESCRIPTION 0’7 o ;‘Mo‘ .
Moy e, 7} gl ——— e T B
INTEGRATORS
Coal Scale x 200 1lbs 1013& | 16140 10/ 46 &
Time of Reading L?;ﬂ 1508 /9’35
Steam Flow x 100 lbs 25492 $ 630 A9 L }b’cm, 227 - -
Feedwater Flow x 100 1bs 0.9, \. DA.S, 0.0.5.
Time of Reading (3‘.3} 1< /(1"37
DRAFT GAUGES
FD Fan Pressure, "H,0 +2.94 +2.< + 27
Windbox Pressure, "H0 Vo Al 11
Furnace Pressure, "H,0 ~0.20 - "7 -0,aD
Boiler Outlet Pressure, "H,0 =D - 1,00 - 1o
Economizer Outlet Pressure, "Hy0 —5”1_ "2 )
e o | cur | ey
PRESSURE GAUGES
Boiler Steam Pressure, psig , §J ’I j’o {rr:,,!
Steam Header Pressure, psig i Ve 150
Feedwater Header Pressure, psig 3“'1) LN M 4
L -




KVB

TEST NUMBER 19 /3 1€
CHART RECORDINGS
Steam Flow x 1000 1b/hr 30.0 42.0 §0.0
Air Flow, % (4.0 k4.8 §0.0
Excess Oxygen, % 2.8 49 A
Economizer Gas Temp Inlet, °H  Ce5 570 90
Economizer FW Temp Outlet, °H 10D %00 210
Economizer Gas Temp Outlet, °H 390 - 987 290
Feedwater Flow x 1000 lb/hr- sy, 1% hi
Steam Pressure, psig EN 14 us
Feedwater Temp, °F 218 219 2340
Feedwater Header Press, psig PIIA 1490 190
Opacity, % 0.0.5- 0. D.5 0.0.5,
CONTROLS

Boiler Master/Stoker 69 70 07
Fuel Air Ratio Iy ) 50
Forced Draft (0§ by 2 L
Furnace Draft 74 0 71
Furnace Draft Bias -0.1¢ -0.1% -0.1%
Economizer By-Pass ») O 0
Feedwater Flow 70 T, Y
Condensate Flow @L, 1y X
Feedwater Pressure <4 Cl Sb
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TEST NUMBER /% 1% /8
STOKER
— A2 ) 3
Front Upper OFA Press, "H,O 0,5 I.] Jo. ¢
|’bq l:’1 o
Front Lower OFA Press, "Hy0 }0,§ /0. % /0.0
TS A1 )
Rear Upper OFA Press, "H0 5.0 4.7 4,7
5D A } .30
Rear Lower OFA Press, "H0 3.3 i?cO 5,3
. L . 00 P Y 19
2011er HopEIeix;ORelnjectlon 5.5 S0 5.0
 _Pressure,
Econ Hopper Reinjection 120 4 4 0 % 5.0
Pressure, "H20 ¢ S. '
Overfire Air Fan |23 \15 (3
Static Pressure, "Ho0 3‘{' ( 34.6 M.
Boiler Hopper Reinjection, —
YES/NO Yes Ye s VES
Economizer Hopper _ _
Reinjection, YES/NO Yes e s YES
DCar ZoeT iR TeME °F 10 78 80
FURNACE
' ) \
Ash Bed Thickness, inches 2 /5 2% A s
Clinker Formation, YES/NO Ao b Y
visible Smoke? AD MO 310)

31
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KVB

Coal Flow, lb/hr

73254

-Steam Flow, lb/hr /9 2 2.

s s v o
% Design Capacity 99,/
Evapora tic;n ’ 'Z.{
TEST NUMBER 19 (1 /1
DATE |-0- 79 [-06-29 | 1-/¢-29
DESCRIPTION OTJSMOAF:‘ —>
PARTICUATES
INTEGRATORS
Coal Scale x 200 1lbs 10233 | » 102390 103 '3_25’
Time of Reading 2042 2 ' Yl, a3l
Steam Flow x 100 lbs 20 14879 | #C1G]]L 2616425 _
Feedwater Flow x 100 1lbs 0.0. 5. 0.0.5. 00t
Time of Reading 2114 224 ¢ J 3wy
DRAFT GAUGES
FD Fan Pressure, "H,0 + 34 ¥ 3.3 +39
Windbox Pressure, "H0 4.y + 1Y +1.5
Furnace Pressure, "H,0 - O. ll -0, l’) -0, ’7
Boiler Outlet Pressure, "H,0 ~ 1,00 -1.00 - |00
Economizer Outlet Pressure, "H20 -j'l - 3,( - 3.'5 .
g::f:tl:e(t:ol];:'::‘szzie, “H>0 s 7.0 -0 -3
PRESSURE GAUGES
Boiler Steam Pressure, psig ]"lg /"(5 l“l'-‘l
jteam Header Pressure, psig 149 | q0 140
Feedwater Header Pressure, psig |99 200 20

K ¥4




KVB

TEST NUMBER (4 19 1
CHART RECORDINGS

Steam Flow x 1000 1b/hr q1.0 9.4 €10
Air Flow, 4.8 7.0 5.0
Excess Oxygen, % g, 5’,0 J(Q
Economizer Gas Temp Inlet, o8 9D 517§ <70
Economizer FW Temp Outlet, °FH }og D00 }05/
Economizer Gas Temp Outlet, °H 299 Py A

Feedwater Flow x 1000 1lb/hr

2l

Qﬁ'\‘
o

Steam Pressure, psig 13(, }3&7 [33
Feedwater Temp, °F 226 | 22 O' 270
Feedwater Header Press, psig 199 200 '75
Opacity, % Y. 4 y,0 9v.0
CONTROLS

Boiler Master/Stoker 70 70 0
Fuel Air Ratio Uq Y g
Forced Draft 70 (‘(,_/ (/{1
Furnace Draft 15 7;2 75
Furnace Draft Bias -0./5 - 04¢ 015
Economizer By-Pass 0 0 9
Feedwater Flow 7 A 4 79
Condensate Flow 34 gy Y
Feedwater Pressure [ < ([, 2

33




TEST NUMBER 9 19 /9
STOKER
L 9 e
Front Upper OFA Press, "H,0 4,7 5.0 50
a5 a4 o
Front Lower OFA Press, "Hy0 é,? 0.6 7.~
01 ob% ,0“" -
Rear Upper OFA Press, "H30 2.5 A 45
K .04 i o )
Rear Lower OFA Press, "H0 d ,’)5 2.5 3.3
Boiler Hopper Reinjection U9 - A 1%
| ___Pressure, "H20 5.0 \ 5.0 - £.0
Econ Hopper Reinjection 9 & ‘
Pressure, "Ho0 5 b ) \ S 8 3 S g
Overfire Air Fan I R 1 3 .
- Static Pressure, "H20 3.{,1-' ! 6.0 ?D‘Lf
Boiler Hopper Reinjection, -
YES/NO Ve s Ves NES
Economizer Hopper - ~
Reinjection, YES/NO 143 st ‘/65
£O AN T A 1Mt e | Bl 1 ?]
FURNACE
Ash Bed Thickness, inches g 3"} }y >
Clinker Formation, YES/NO MO M MNbd
Visible Smoke? NO N0 nNO




KVB

NOTES

——
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KV

PANEL BOARD DATA SHEET
ABMA TEST SITE F

Coal Flow, lb/hr $§256.2
--Steam Flow, lb/hr_(q_?i"!_

FW Flow, lb/hr

% Design Capacity 2Y4.7)

Evaporation
[ 1est nowsEr 20 20 J0 ]
DATE )<17-29 [-11-71 (-(1-79 ]
PART 1CucsTES | PARTICWATES
DESCRIPTION NoRm O . ]
MRM OFA — > ]
INTEGRATORS ]
| coal Scale x 200 Ibs /629 1034963 | 1°29¢3 o
~ Time of Reading 16:17 1730 1$.1¢ ]
| Steam Flow x 100 lbs Ho230L5 | ALAZETH! 2624280 ]
Feedwater Flow x 100 1lbs DJ\S_ 00O.)5. 00.5 ]
5 Time of Reading 16414 1N'Yo 1¢:2 ]
i DRAFT GAUGES o
FD Fan Pressure, "Hy0 fa.o _____ + 2.0 1+ 2.0
Windbox Pressure, “Hp0 +1.0 1 1.0 + D.a ]
i Furnace Pressure, "H,0 -0.14 -0.17 -0, 1%
Boiler Outlet Pressure, "H,0 ,O.Qg -0.{p -0.10
» «Ec—:;omizer Outlet Pressure, "Hy0 ’J-b -2.9 -5 -
e e | sy | e | -ef T
—"-__“<_—PRESSURQ-GAUGES ]
.fw};)iler';:;am Pressure, psig 4y 4y 1 4d
'“ét—c-;—;;;er Pressure, psig “Ll “‘ia“ 1 \ j
éeedwat?e§ Hea_c;e;‘Press_le—rfv, Psii 1 2 210 ur? ]




TEST NUMB

CHART RECORDINGS

Steam Flow x 1000 lb/hr

L0.5

Mr Flow, v 5.5 57.¢ 51.5 N
I Excess Oxygen, % {0 L 7.4 ]
E-onomizer Gas Temp Inlet, °F vuggo o %0 530 ]
cconomizer FW Temp Cutlet A _30 L 20 1 ] .
B 7Economizer Gas Temp Outlet, ‘°:~4 _~’i(,9___“_ ‘:75_(,‘5; R ETA B
| Fisdeater Flow x 1000 1b/hr Y <4 I N
——;:e—;m Pressure, psig B 134 | 139 159 B ]
*—-V;;CEC’Mater Te“}": °F o ;);),9 I2D . 250 i ]
reefi»:;;,gr Header Press, psig 149 200 62 - _
i A SR> S N T 3% - ]
| cowras I
l roster waster/stoker | y¢ | oyg | gy f o}
T T N Ny O T A R
Ferced Draft T/ T S N S R R
‘N'«;urnace Draft [p 3 Lb/ 7 _(,Li I
W—;‘-:Jrnace Draft Rias T “:0,”{ -0.1¢ B N
n_';;c:n“omizer By-Pass 0 0 L B
R R R R R T D
T NN NI NV N
g}r Feedwater Pressure 7 i ’7(, _ ’]: ")g ) o 7
i
b — - - - - e Y ]




TEST NUMBER an 20 | 720 4
STOKER
H9 W 44 I
Front Upper OFA Press, "H,0 3 b (36 136_ I
A0 D G
Front Lower OFA Press, "H30 10.0 10.0 /0,0” ] ]
Al 05 06 T
Rear Upper OFA Press, "H30 !,'7 [,(-[ |7 |
REX i - R B
Rear Lower OFA Press, "H30 H-’) s.0 [ s)
Boiler Hopper Reinjection N 0 ) 9() 13 So
Pressure, "H20 — .
Econ Hopper Reinjection P 9.3 o 73 30 83
Pressure, "H20 - . it ! g —_ — ]
Overfire Air Fan 1o . 11
L Static Pressure, "H»0 3‘!0 }74./,&. 3"'5 ]

Boiler Hopper Reinjection,

YES/NO \/eS €S 1 Nes

| Economizer Hopper

Reinjection, YES/NO ‘/é $ J&' 5 \/C/S .
Al T T (T
FDNLET TeMP, “F 76 b 174
FURNACE
Ash Bed Thickness, inches 2 72 Q _
. Clinker Formation, YES/NO rNo Nop ro -
Visible Smoke? Ko 10 o
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KvB

PANEL BOARD DATA. SHEET
ABMA TEST SITE F

Coal Flow, 1b/hr  5632<.0
-Steam Flow, lb/hr &) A
FW Flow, lb/hr

% Design Capacity

Evaporation
TEST NUMBER 07/ 2| o
DATE /-JL{'?? \-24.7 |-24-79
DESCRIPTION &7&2‘1’ L;:'D — >
e ot —
INTEGRATORS _
Coal Scale x 200 1lbs 10979 1 10AH | /46929
Time of Reading 10: 1% 11120 \di 20
Steam Flow x 100 1bs 27194913] 22 19107 #1719 721
Feedwater Flow x 100 1bs 0.0.5, 0.0.5, 0.0.5.
Time of Reading (019 ]!‘v&g 1228
DRAFT GAUGES
FD Fan Pressure, "Hy0 + (375/ + A.D 4.0
Windbox Pressure, "Hy0 ¥ 0.90 4 1.0 +\.0
Furnace Pressure, "H,0 -p.25 0,23 “D.23
Boiler Outlet Pressure, "H,0 -0.49% -0.9¢% ~0.95
Economizer Outlet Pressure, "Hp0 fj.g - 20b - 20 .
Dust Collector —b -4 — 6

Outlet Pressure, "H»0

PRESSURE GAUGES

Boiler Steam Pressure, psig \go Ico ‘ng
Steam Header Pressure, psig ‘go \ SO 147
Feedwater Header Pressure, psig 2 }u; (’)_:)2 2o

]
]
——
—
——————
]
————
]
——
— ]
T
]
Ty
—
—y
—————d
——
—
——
——
——
———
Em—
————
—




KVB

TEST NUMBER 2| g a1
CHART RECORDINGS

| steam Flow x 1000 1b/hr grjo by).D b0
Air Flow, % 5@,{ <40 gﬁ.O
Excess Oxygen, % 7'0 7' ’5 7 g
Economizer Gas Temp Inlet, °1={ gjo 57 7 ;'5 g
Economizer FW Temp Outlet, °FH 22 310 209
Economizer Gas Temp Outlet, °F‘ 207 310 ;70
Feedwater Flow x 1000 1b/hr ) 59 S?
Steam Pressure, psig / L/b/ ‘ s 1y
Feedwater Temp, °F D?'q g lﬁ ')‘\j
Feedwater Header Press, psig 203 2 < 26%

r—'7 -

| opacity, % 0.0.5. 0.0.5 . 0.0.S.

CONTROLS

Boiler Master/Stoker

S

Fuel Air Ratio <0 y7 H:Zﬁ
B Forced Draft g‘-' <9 g{
Furnace Draft A b, (gb
Furnace Draft Bias -0. 20 -0, A0 - 0' 20
Economizer By-Pass ] 0 2
| Feeawater Flow (Y (pl S
Condensate Flow ’§6 10 20
B Feedwater Pressure 5¢ 54 g g

41




Sheet 3 of 4
TEST NUMBER | o~ | & |
STOKER
oud 8 X4
Front Upper OFA Press, "H,O 13,3 13.% 13.%
~ oc 055 9,30
Front Lower OFA Press, "H0 10:0 ﬁ? (-0
‘ 0.0k 0.0 0%
Rear Upper OFA Press, "H30 1'7 |7 [7
2,19 0.7 Dia
Rear Lower OFA Press, "H0 S3 L{'] )
Boiler Hopper Reinjection 0.1 y.7 0.1 4. 0-12 g 0
Pressure, "H20 : . J
Econ Hopper Reinjection 059 g 034 4.0 i 3.0
| Pressure, "H2Q S ) B ‘ e )
Overfire Air Fan - B ! 1" ‘
Static Pressure, "H20 5"('(‘ ’5(,'0 77“’}
s . - \
Boiler Hopper Reinjection \
YES/NO Yes VES NES
Economizer Hopper ,
Reinjection, YES,/NO Yes Yes VES
7% 42 82

FD.Faw et hie Teml 2

FURNACE
Ash Bed Thickness, inches £ 34 <%
Clinker Formation, YES/NO f\b Ao Np
Visible Smoke? N M() N

42
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KVB Coal Flow, lb/hr L 727 3
-Steam Flow, lb/hr 79 Y 73
PANEL BOARD DATA SHEET -
ABMA TEST SITE F FW Flow, 1b/hr
% Design Capacity 77- 3
Evaporation L/ s
TEST NUMBER 22 22 22
-
DATE 1=30-729) 1 2i-29] V31-279
OPTI MU OF
DESCRIPTION oPTisaum 0, a4
- SASS
SOy
INTEGRATORS »
’— -~
Coal Scale x 200 1lbs [1OGYS 116932 1d ¥9
Time of Rea&ing 1075 N.OLL.‘; )XT'9~
—
Steam Flow x 100 1bs 2\?0)‘1‘5[‘-[" 2R0L241 2907‘? -
Feedwater Flow x 100 1bs 0.0.9 005 fHoao,
Time of Reading lo; 5j “,:(g 4$-ﬁl
DRAFT GAUGES
FD Fan Pressure, "H,0 ,{_lﬁ *g.g 3 )'5
Wwindbox Pressure, "H0 .3 .2 1L
Furnace Pressure, "H,0 -0,32 -0, 22 - 0.3'L
Boiler Outlet Pressure, "H,0 ~ {.00 =100 - IOO
Economizer Outlet Pressure, "H50 -39 -3.0 - 2.0
pust Collector _
Outlet Pressure, "H,O 5‘5 L7 -~ /9.7,
PRESSURE GAUGES
-
Boiler Steam Pressure, psig L&o l Lfﬁ/ 1 Y3
3team Header Pressure, psig vl l | "'0
RIS 1
Feedwater Header Pressure, psig U’()\ do0 90‘_‘
—
L

43
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KvVB
TEST NUMBER A3 I 43
CHART RECORDINGS

Steam Flow x 1000 1lb/hr 20.4 g].0 4.5
Air Flow, % ©4.0 (5.0 7.9
Excess Oxygen, % g £, a -5
Economizer Gas Temp Inlet, °H 40 580 < I
Economizer FW Temp Outlet, °rl 390 710 200
Economizer Gas Temp Outlet, °F 390 290 390
Feedwater Flow x 1000 lb/hr do | 4 (s
Steam Pressure, psig [05 136 (38
Feedwater Temp, °F 220 | plaly A 20
Feedwater Header Press, psig 1 S| 190 19§
Opacity, % . 0.0,5 D.b.S. 0.0.5.

CONTROLS

Boiler Master/Stoker g N 71 71
Fuel Air Ratio <0 so 0]
Forced Draft < (o> bf
Furnace Draft /i T2 73
Furnace Draft Bias -0.1%8 ~0.19 *D.I?
Economizer By-Pass I 0 0O
Feedwater Flow gl 14 22 T
Condensate Flow 292.§ 20 2
Feedwater Pressure 5| 49 Y9

14
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KVB

TEST NUMBER f; ‘;2‘ ;‘LJ_ 22_
STOKER
. 0.5%3 { 0] |
Front Upper OFA Press, "H,0 /0, 7 /0,2 jj)a_
2,38 0.5% b3
Front Lower OFA Press, "H,0 9.7 9,7 9.4
01\ ~ol oM — o9
Rear Upper OFA Press, "H)0 $.% g3 S,}
7.1 0.19 ,
Rear Lower OFA Press, "H)0 4.0 4,0 024 4,0
Boiler Hopper Reinjection 042 N9 0%
Pressure, "H20 T g,O 5'3 5.0
Econ Hopper Reinjection 0.1 P b.30 013 ,
Pressure, "H20 5.0 §§ 5.0
Overfire Air Fan l Jid X
Static Pressure, "H20 3'7"6 3"['3 }4-6
Boiler Hopper Reinjection '
YES/NO Ves Ve NES
Economizer Hopper ‘ T
Reinjection, YES/NO Yes Yes Yes
— - pd
£.D 4n INET AR TemP, o= 14 15 e

FURNACE
aAsh Bed Thickness, inches L]’ ’by} l‘/;,
Clinker Formation, YES/NO NO Np No
i visible Smoke? NO o [NT4)

45




KV3

PANEL BOARD DATA SHEET
ABMA TEST SITE F

NO ELON, HoPlep. &KE(NFE cTroN

Coal Flow, 1b/hr__ 7~#f. 0
--Steam Flow, lb/hrl’]igj IR
1b/hr -
% Design Capacity [dOaO
Evaporation Z/-‘/

~——

FW Flow,

_-__~__;““T
TEST NUMBER 23 213 > 23 |
L E—
DATE 2-1-79 21-79 2-1-24 2-1-29 o
OPTI MUt 0y ]
DESCRIPTION OPr1 pum oEA) — ]
B8R TEST _’_____4 QAKT\CUALMQS - .
INTEGRATORS
| Coal Scale x 200 1bs {1349 lu 7 fLyst [l] S6| \\4
Time of Reading 10" Yl ST 3.4 L 49 -]
B Steam Flow x 100 1lbs 28171490 2%190(9 Q?JO&U 2922210 .
Feedwater Flow x 100 1lbs 0.0 5. 1 0,0,S, | 0.03. 0.9.5.
T T ]
| Time of Reading o3 12:15 a1l le'ge | |
— 5‘—\\——-
DRAFT GAUGES
N . S S ——
FD Fan Pressure, "Hy0 D R 'S 249 1 ~53. 0__\__‘
Windbox Pressure, "H50 Y ¥+ l:‘5 + |.3 +0.3
i \\
| Furnace Pressure, "H,0 -H,e3 'w T 0.3 ~0.20 —
Boiler Outlet Pressure, "H,0 -Llo - 1,00 ”-OO -], 00
— \
Economizer Outlet Pressure, "Hp0 - 1.3 - 3.1 -3, 3.2 7
Dust Collector N
_ Outlet Pressure, "Hp0 -4 -8 - 7.0 - 7";’_ \W
PRESSURE GAUGES R i _ N ]
Boiler Steam Pressure, psig ILi:LJ ,,’j,:é,ﬁ 4o BEATY |
N Steam Header Pressure, psig | 5§ \ 24 i35 1906
‘I;e;edwater Header Pressure, psig \C” | \dn Jjo Jq&




Feedwater Flow x 1000 lb/hr

L mEST NUMBER ) 2% 1 a3 ;_w_é}}_j 23 ]
B CHART RECORDINGS I
| Steam Flow x 1000 lb/hr $0.0 30.0 %0.% 0 | ]
| air Flow, * 76,0 6494 (9.0 9.0 | ]
Excess Oxygen, $% Cb ég S, > gy ]
Economizer Gas Temp Inlet, °H  §79 70 51{_ Sg0 ]
Economizer FW Temp Outlet, °H 50§ ‘;/;?,‘ %0~ | 1p< _
Economizer Gas Temp Outlet, °H  34¢ __39h 30 790 V|

Steam Pressure, psig

Feedwater Temp, °F

Feedwater Head=r Press si
» PS1G

| opacity, v 1 005 L. D05 | bos | 0&5 1
oo N
| posier saster/stoker 0 | e | g0 | 7= 1
Fuel Air Ratio ) sh I, ) . |
_ Foxeed praft 05 L2 b 25
| rummece prarc I v I e I R R B
| furmace braft Pias ~0.13 -0./¢ -0.1¢ ~ous !
Economizer By-Pass D i D 0 *__,__Q___ |
B 72 BT AT R
| _coente rio Bln s | =
Festwater pressure | g1 | 4T | 43 | oy7 |




KVB
TEST NUMBER 23 2% - L7 *3
STOKER
0.4 0s 0.%4 0,37
-Front Upper OFA Press, "H,0 0.9 7 10.§ /0. ¥ L [0,
0,35 TR 0.8 6.3 R
Front Lower OFA Press, "H,0 9.7 gq.7 9.7 9, A
0.3 0.9 _ T ong
Rear Upper OFA Press, "H0 §.0 s.0 5.0 ;,0
0, 0.11 oll- 2,30
Rear Lower OFA Press, "Ho0 1 g,D g/,D 1 80 g.}
1?cjiler Hfapg;:oReinjection 00.? $.0 0% 0 0.3 0 A\ $.0
Econ Hopper Reinjection P jo 0l 0.01 9,01
Pressure, "H20 3G 14 3 07 BT 0.3 % 0.3
Overfire Air Fan ’ v . ‘
Static Pressure, "H20 3‘1'7 ;_{,‘/ 3¢5 33'§
Boiler Hopper Rein‘jrgg}:;gn, 765 \'{€S \/65 ng
Economizer Hopper T
Reinjection, YES/NO NO S0 Y Ao -
FD-Fam) et AR TEMP 2| g g3 34 L
* ‘\
- . . — - _ — ]
ﬁ‘\
FURNACE
.Ash Bed Thickness, inches 3'/;, 3’/)' Lf 3
N Clinker Formation, YES/NO AO NO WO Ap
Visible Smoke? Ay nO NO NO
Reiwgection mR 7O Eeonoryr 2 en. topPelRs  DFE= | AT 10:28] HRS gy cLos-weg
Ak DArMPER AND  |HofPeR (A)7E S - _ ]
Cm e w4 e —— “\
3 fresh Bannets PMED uwnlrk Econ |HIBPERS BB TeR uNPLu ClED
U —_— ——— \\
AT 15:58 MRSt | LH - BoU®)| vame ofT = 30.5%

"

Ej LB TARE WAL T L00F )
H~ BGLY3 TARE VLT 4LO ¥
TRESE  BamReLs WERE feMyve) rrom HoPPERS AT 18:p6 s,




TEST KO: R3S |

Piscovl®D  Dui G TeST THAT TUe cerrreR v RM S;pE  LON._HoPARS

WERE AU oML Ly Plunsed, Tg gl sve pasre R WAS OrC, TS|

WAS Discpur REp AFTER.  BRIMG  TEST g deriN G FARITICLATE TS,

TEST NO:

= _ e e - ——— 4
T T - — — ]
~=cT NO _ ] o
T2ET ND




PANEL BOARD DATA SHEET

KV3

ABMA TEST SITE F

Coal Flow, lb,/hr__,w*("L_L

FW Flow,

-

--Steam Flow, lb/hr Y/ 95 7
— Ll i> 7
1b/hr

_—

% Desian Capacity ZDJ.L/

Evaporation . ___Jéglfz___“
( —_
TEST NUMBER 249 Yy 24 Y J
o1 1 JdY
DATE 2-6-79 3-,-719 Q-6-79| #-6 79 2--—
DESCRIPTION or 01'0’70"_""_’* - ‘ —
’ TES I TES
8 BRINK._TEST | PARTIC e
INTEGRATORS
Coal Scale x 200 1bs 114932 1uya89) usoya | 1se1 7l 3T
Time of Reading 12:01 (3:30 14:5 15:47 JLlL_
Steam Flow x 100 1lbs 23900 +7 $8c]7l3§’ 2893 Lf‘zlj 289914 L | 29 00 g0
Feedwater Flow x 100 lbs O 0. 0oy, 0.9.8. 0.0.5 0, 9.8
Time of Reading 1~ 0% ,3:31 )§1OO |S'gl l7:.2
| Time o 552 ] LA LIS
L —_— —
DRAFT GAUGES
- T T R T —
FD Fan Fressure, "E,0 B _;\:2_._7” + b -"2-_3_\_ :\;’).3 +a
Windbox Pressure, "H30 LA + (R + .0 +1,0 R}
Al —rlq |
Furnace Pressure, "H,0 -0,19 -0,19 -0,a% -0.22 - 0.2
. —1 0. 2q
Boiler Outlet Pressure, "H,0 -0 qg —0.94 —-1.00 *_]._O)’ ~l.o
] . ‘ 00 | =105 | -leg
Economizer Outlet Pressure, "H0 -3.n - 3.0 ] -%.0 J =20 - 2.9 ‘
[ Dust Collector - i
O\l;ts:let Pressure, "H-0 - ("7 ~C.6 —("{ T :&_’5 '6'2
——L.
PRESSURE GAUGES ]
- e Tt T —“——-——-r.h _
Boiler Steam Pressure, psig ll{'] B l‘—{g !i& . _,LLI‘:L ly 7
T I R T—
Steam Header Pressure, psig \uyq “(“l 44 B ljo lys
” Feedwater Header Pressure, psig 10 210 lCTC' oy 210 ]




Y
t\\i‘

B

TEST NUMBER A4 A:#___"; 24 24
CHART RECORDINGS ] ]
Steam Flow x 1000 1b/hr 43.0 93.0 82.5 76.¢ 2.0
Air Flow, % ) 6s.5 | (.S (L0 | ¢S
Excess Oxygen, % ¢H 5.5 5.2 5. $i6
Economizer Gas Temp Inlet, °F 5720 $70 5(,2 A i
Economizer FW Temp Outlet, °FH 200 500 300 300 300
Economizer Gas Temp Outlet, °H 276 390 290 385 385
Feedwater Flow x 1000 lb/hr 6l 27 90 73 o
Steam Pressure, .psig 1490 13% Y0 120 (%g
Feedwater Temp, °F 22 220 ;_';J' 20 =230
) Feedwater Eeader Press, psig ggg Bog 285 2)0 301 )
; Opacity, & do0s. | 0ss, 0.0.5 1 _0.0.5 0.0
B CONTROLS - ﬁj_ L N_w_“— N S -
_ﬁ;)iler Master/Stoker 7}_‘_# __jﬁ\_”_” 7 7| 70
| ruel atr Ratio _ SO $D <) 50 SO
Forced Draft 2 62 56 s9 | 49
| Furnace Draft 7] 70 20 _70 LY
Furnace Draft Bias 0.1 ~D./S -0.20 - 0.20 - 030
Economizer By-Pass O 0 0 O 0 ]
:—F_eedwater Flow ’ 70 34 L7 ol |
| Condensate Flow 12 32 L ’H 31 ——il-——-~
| Feedwater Pressure &3 s9 H 1 5% L osy |

S




= 3 Ia
KVB
TEST NUMBER 24 4 24 24 2y
STOKER
0.9 0.% 0.0 )ND 039 ]
‘Front Upper OFA Press, "H20 /0,3 /0.0 [/,[ ”'L 10.$
5.6 0.% 046 6,35 0,% ]
Front Lower OFA Press, "H0 X)) (0.0 10.0 9.7 (0.0
‘ ' 020 b.22 0,20 . -, 1020 o.1)
Rear Upper OFA Press, "H20 5§ Gf 5.9 5,5’ S. 9
0,%0 029 0,13 0,1 0.19 T
Rear Lower OFA Press, "H0 42 5,0 7.8 1 ?,o ‘—M
Boiler Hopper Reinjection ) D 6.7 9 0.17 Y7 0.7 27
———Pressure, “H20 319 > Y’ £ 0. ! XR _ﬂm\‘l]\
Econ Hopper Reinjection ! ' ‘ . A
Pressure, "H20 50 5'0 $.7 Ij'7 iL
Overfire Air Fan 1.+3 L2] ca 1128 (217 127
Static Pressure, "H»0 954 - >5. '};,l-{ 3§"" %
'1 . 0 v , S—
Boiler Hopper Reln%ggﬁsgn \/(5 yés \[ﬁ \/ES ‘y&
Economizer Hopper
Reinjection, YES/NO \/65 ng Yt/s YES kQ\
D.EM | eT me TeMP R | (8 10 0 70 68
T T
ce - ——————— — ]
L ‘\
T
FURNACE
T
Ash Bed Thickness, inches 3 3 3 5 Q '/;_
. Clinker Formation, YES/NO MO Ny NO np ]"6
Visible Smoke? NO (N o No )

S




ooz 1ocfoa
Coal Flow, 1lb/nr /2 33,]
-Stecam Flow, lb/hr PG 422
PANEL BOARD DATA SHEET oW OFL ~ —_
ZBMA TEST SITE F FW Flow, Ib/hr
% Design Capacity i?' 3
¥
Evaporation /{0
TEST NUMBER 234 3R
DATE 2 - g-?ﬁ ) 877
T - T BasC TesT| B
DESCRLPTI9N  oPT o, L OA "“_—‘3* o -
T NO ECon
VofPek REINT -2
INTEGRATORS N ol i R
Coal scale x 200 1bs Colnevsd olesre oL L]
Time of Reading | ™4 L2 O I ]
Steam Flow x 100 1135 7 o }c'wg /t)‘ch_O_{éj ] ]
Fesdwater Flow x 100 1lbs O 05 NS e
I Time of Reading i o 1219 1212 ]
I R R S .
[ DRAFT GAUGES
, LTI e R A SR S S
! FD Fan Pressure, "H,0 ! +3.0 A [
U S A . S [ —— - .4 - - - —_— - et
’ Windbox Fressure, "H»0 .»\,[1 + (.0
. e Pressure, "H,0 -nae ~ <
} Furnace Pr + _Ha L cpad i soas | ]
Boiler Outlet Pressure, "H,0 - ],0() ;1‘00
| Ecomomizer Outlet Pressure, 0| -a.g | -3.0 | | |
| Dust Collector
outlet Pressure, "HpO = | _ i_(_.';»\_ -5 R SR —
PRESSURE GAUGES
e ]
Roiler Stcam Pressure, psig \qy k17
Steam Fzader Pressure, psig 1Yo L\(_L
Feeadwater Header Pressure, psig 3‘% 213
T el <A /AN SR S S
N - ] o] L - | e b -




V7
i\V'

- R
{ TEST NUMBER 234 23A { ;l‘ ]
— ]
CHART RECORDINGS ]
Steam Flow x 1000 lb/hr 2D.0 M.S a4

Air Flow, % 5%.0 5%.0 | S R
Excess Oxygen, % g.i {3‘ __\i
Economizer Gas Temp Inlet, °F|  §(0 510 —

Economizer FW Temp Outlet, °F 200 300 i

Economizer Gas Temp Outlet, °H 84 397 o ]
Feedwater Flow x 1000 lb/hr 10 79 _:
Steam Pressure, psig |'5§ 137 ] ]
Feedwater Temp, °F 232\ Py ] ]
Feedwater Header Press, psig L0 & 1D T

Opacity, % 0.0, 0.0 e
- T ——
CONTROLS R e I N

| Boiler Master/Stoker 0 | 2> ot 4 .
Fuel Air Ratio SO £0 . I B
Forced Draft (S g9 o o
- M - T
Furnace Draft U'i 70 A
Furnace Draft Bias *'0,93 -0, 7} | R S !
Economizer By-Pass 0 0 - B ]
Feedwater Flow Q,; ﬂ_ S SE— R S e
Condensate Flow 7| 7] N R e T
Feedwater Pressure 51 o ___G_,l___ R o

)
. S S




th

rt
LW
I
iy
58

TEST NUMBER 25A 134 W
- _ S S S
STOKER
oMo , - - T o
Front Upper OFA Press, "H,0 " 04 10.9 |
0.3 ¢z T o T
Front Lower OFA Press, "H,0 7 144 056 9.4
B Y 0.20 T ]
Rear Upper OFA Press, "H50 4% 557 __J
0,19 - 0.24 - ;- | o
Rear Lower OFA Press, "Hy0 4 0 ¢
Boiler Hopper Reinjection N4 4. 019 ] a}\ 1 i T
Pressure, "H20 AR T A B
Econ Hopper Reinjection 0.0 0,0 ‘ T
Pressure, "H20 OIO O'O
Overfire Air Fan (A {3\ o
Static Pressure, "H»20
Boiler Hopper Reir;j‘ection, - T T
o _ies/no || YeS es
Economizer Hopper - ‘_ S
Reinjection, YES/NO hbD N
_ /
(D PR oue iR Temb, 2F | 83 | G
L B USRS ST SR NI
FURNACE
Ash Bed Thickness, inches 3 9
Clinker Formation, YES/NO V)] )y J
Visible Smoke? ND N0
e o i T




KvB

PANEL BOARD DATA SHEET
ABMA TEST SITE F

Coal Flow, lb/hr

29756

--Steam Flow, lb/hr ]q‘/%

FW Flow, lb/hr

.

% Design Capacity 7? 4
Evaporation ). Y
O, VARIAT/INIS
TEST NUMBER AS Qo R 28 ]
i DATE L-/2-724 )-12-4 1 2-13-74 | 2-19-79 ]
DESCRIPTION JHGh 0a | BASgLIng Mel Lo O, Low Oa.
oA 3 >
——
INTEGRATORS ]
 Coal Scale x 200 lbs 1197394 | 1194249 J1av7e |14 §97 ]
Time of Reading o (i 1293 H: 2% —
Steam Flow x 100 ibs 749 39g0] 2194485! 299p0e€ | 29972397
Feedwater Flow x 100 lbs 2-0.5 0.0S. DOS 2.0.6. .
Time of Reading 10:1% \\"}ﬂﬁ 2,54 i“"‘li ]
*\
DRAFT GAUGES
————
. FD Fan Pressure, "H,0 +4.9 +3_ﬁ ‘f’o?.“f ‘i"ﬁ ‘
i N i . O ! ]
Windbox Pressure, "H20 +1. y .S + 0\ + 0.9
l,m L9 _
! Furnace Pressure, "H,0 -0.]7 ,o_ag 0,29 -Daa »
é Boiler Outlet Pressure, "H,0 ~1.20 -“}1 - 1,00 ~0.8% ]
l Economizer Outlet Pressure, "Hy0 "L!O - 'B,% -3.0 ~2.b
I———
Dust Collector -~ .
B O::let Pressure, "H,0 ‘q'l -%.6 ~-6.5 “51 —
- - R
PRESSURE GAUGES
T T
Boiler Steam Pressure, psig LEs Eul 43 160
Stcam Header Pressure, psig ‘\“ \q} '\—lo |qf \‘
Fecdwater Header Pressure, psig [qo B lq 0 { 83 202




. R ——————

TEST NUMSER | 5 4 27 28

S — —

CHART RECORDINGS
S P 1 S

’_sfiﬂlom X lOOO lb/nr 7810 %ILO 70,'0_> 77'0

| airFlow, 8 Gr.5 1 938 1 650 | %S

Excess Oxygen, % ) % 0 7.0 [.2 ﬂ,g ]
Economizer Gss Temp Inlet, °H 14 ¥4 599 5,0 54,0 ]
Economizer FW Temp Outlet, °F) 4,40 L35 1 J04 300 I
: Economizer Gas Temp Outlet, °f  ¥|00 HoO | %9 58b ]
| reseernovxoowmm | g4 | g0 | o2 |77 |

Steam Pressure, psig '37 J

Feedwater Temp, °F 9)0 929.0 J'?{) 230

S 4 /1 el ]

,eod.,.aier Header Press, rsig | 'K&l (%3 L’)]L_ 1 f‘l) ‘ ]

Opacity, & »-,_‘_w‘_ﬁ_____“,“_C):QQ-_-,T__ 0.0.5. 0.0 0.0-5
b I

——

] CONTRCLE
otier recter/seoer | 4] | % w2 | o 1]
l 1 Aad rat _ —

3 F“_’e r _7_,1_9,_ , gO .,_~_§0‘_‘_ ~h_(2—0 SQ I
Forced Draft ?& 73 Bl S 5{ )
| Furpace braft - Jon s ¢ | 70 e |

Furnace praft Bas -0.09 020 | ~0,20 | ~0.30
Economizer By-Fass _O o J 0 T

Feedwater Flow 1 zo QJ*“ B <2 3 76

e R it TR B

Condensate Flow 30 ’50 _30 10

Feem.ater Prersure :(

[SarN
ANAN
AN
A
-
"\




TEST NUMBER e f o 8 1.1 28 S N B
STOKER

Front Upper OFA Press, "H,0 b 13.6 04 /3.6 o 136 e 3.3
Front Lower OFA Press, "Hy0 057 %9 ' g, " 9.1 > 941 ]
Rear Upper OFA Press, "H0 081 [,“l i l.7 ol 19 b0 1.7 _ T
Rear Lower OFA Press, "Hg0 o4 g3 R 5.0 1 5.0 o13 5.0 :

E:ii:ir:?pijzl;oReinjection Z:‘\) 5 3 ;n; §40 u.l(: Z.0 0.19 ;'3 -
T , : y ) —
1 R 1 Ty AL B
Static Pressure, "H20 5‘” ﬁ)_.%_?’l'll Y. S
Boiler Hopper Rein)j(gg';égn’ Y({5 Yg} \[es \? ?
iggr?;:i:i;nl,{opper YES/NO MES YES MES V&S “\:
F.D.6a00 INLET MR TEMP, OF 32 32 5l o
_ SN S |
S S R e S
| e N S —
FURNACE - B B T
Ash Bed Thickness, inches 3 3 ) '/3, L) B ]
Clinker Formation, vEs/vo | NP | ¥0 | s | wp T
' Visible smoke? N0 N0 30 MO T
o _ Voo N
_ R | e - o T
S SESSNSS e e e L
) T EURR S bl
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Y3

PANEL BROARD DATA SHEET
AEMA TEST SITE F

Coac

Coal Flow, lb/‘nr»‘__é;ﬁg__,_[ _

80 900

Capacity Zﬂ& 5_’_

/2.3

-fteam Flow, lb/hr
FW Flow, lb,hr

¢
)

NDesicn

Evaporation

5

-

TEST NUMBER

49

— e

77

B A 271999 | 2maq | 2odo-zg L U
e OPT.0, ¢ 0FA RN
DESCRIPTION PAR.\'L\AM‘”ES m:—_ﬁ&uii<‘*h ]
T T PARTCruaTes]
M_—__‘V INTEGRATORS ] I o
H—g?f_l_fcale x 200 lbs 119 LR g i | nam |
| Tine of Reading 950 | 1q:5¢ | o2p33 | _
Steam Flow x 100 1bs %000757 | 38013501 002968 I
_’—;;dwater Flow x 100 1bs 009, 005, BoS | ]
rine of Reading (953 2045 | 21:38 ]
T merowss | ||| )
;—FD:;‘ Pressure, "H0 | 42 . yd | 42F L1 j
ilgx;nﬁbox Pressure, "H0 | 410 | 4O | IO | ]
| rurnace Pressure, " 036 | -02< | 0.8 ]

- 1.00

-1.00

39

_—Eﬁcuo;;);n‘iz-e;i‘(?gt;l_et Pressure, "H20 —Qﬁ ' /3,() - 3.6 B ]
bgjﬁéoézziﬁe "Hp0 -6.) 6.5 2 | I B
T wmewowes | |} ]
otler sieam pressure, psis | x| 4] LEo I
“cecam seaer Pressure, psis | 13 Mx | e | ]
peemater seader pressure, pais | Jgq | 3] | geg | ||
) N S RSO ISR RO SR N g



IKVB

TEST NUMBER 29 | 29 ]
———
CHART RECORDINGS
Steam Flow x 1000 1b/hr 32.0 0.0 ?O,;
EE———
Air Flow, % ‘:6.0 (d)o 6000
T
Excess Oxygén, % 5,0. g,O 55’
IE————
Economizer Gas Temp Inlet, °F 470 570 SL9
v -ﬁﬂ\
Economizer FW Temp Outlet, °FH 200 %00 08
7 | T
Economizer Gas Temp Outlet, °H }‘10 %9 33{
‘\
Feedwater Flow x 1000 lb/hr 160 20 34
A I
Steam Pressure, psig | 3% )¢ 13§
——. _\‘\
Feedwater Temp, °F 9\}0 20 ?RO
Feedwater Header Press, psig tq ool 265 F\
- -\\\
Opacity, % 0,0.$%. | 0‘0,5, . 0.0.5.
-_\*‘\\
‘—\
CONTROLS
. T —
L Boiler Master/Stoker 15 2 all
T
Fuel Air Ratio 50 ) S50
I
Forced Draft 58 00 (00
Furnace Draft 70 K4 10 N
r T T ]
Furnace Draft Bias 0.0 -0.20 ~0.20
Economizer By-Pass 0 0 0
D— B
Feedwater Flow 1§ ™ 74
e ———— - v >—h_\
Condensate Flow 30 30 '720
= - T
| Feedwater Pressure 15 (/5 5‘
R |
—_ e e e e — “m—«--.‘\
I SR 1 S




B - 2 4

STOKER

Upper COFA Press,

Lower OV‘ Precs, "HZO

Rear Upper OrA Precs "Ho0

R=zar Lower OFA Fress, "Hp0

Hy0 1

Boiler Hopper Reinjection
_Pressure, "H20 _ ]
con Hopper Reirijection
ressure, "H20 .
overfire Air Fan

Static Pressure, .

g H

"H20

Boiler Hopper Reinjection,' i
__._. . YES/NO _

Econ3n1zer HO“fer

Re;n3=ctlon,i ~ YEEZ/NO

,F

| pD PN (T AR TEIAP

I —

zsh Red Thicknecs, inches

.

. e —

Vvisible Smake7

Cclinker Formatlon, &FS,NO

L L, N 2 N S
0.2 e 39 1T ]
T T e " g
g [Ree 0.35 I
oy 70 9
0.8 ~Jon 0.19 T T
,ﬁ_mw‘éL? e mSQP ,_;“f_é;i
919 "9 0.1 ]
_Iiil<__~__,m~513_,,~?__ 1.0 |
6% jon XA ) T
S22 R 7o I
o1 117 0.( e ]
- N ¢ $.0
E%) %) vy T o B
I3 0 L. 7 I T A . e
_Yes | osps o Yes | o
Yes | Yes 2 2 T
- . L A e
el PSR _ -;1__ [ S S, ,,-._‘E
. ' ) R
o A I R
|
R R _ _ _ I S _ 3
B
S R S S o]
S X N Y- |
No_ {0 | ko 1
_No 120 N
_ 1 . ] I S e
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NDTES

- o ) ) ’ ) T ————————

TEST NO: )9

SADW CAUSED Moy (oAt

,,,,, — e ]
— - o e
F— — A T T}
= -~ T T T T T T T e T e S R S T = e = TS TR = RS T
TEET NO
e e e e - e — ]
—_— e — ——— ]

TZET NO:

e e e e e e e i o e e e = T S
e T e e e e s oz T i s TR T - = = - - — R
TEST NO:
T - e
X T —
3
TZST NWO:




PAVE:
l\\4.3 Coal Tlow, 1L ’hr
PANEL EGLRD DATA SHEET
At . -
LBMA TEST SITE F Fw Flow, n/he

% Dwsign Capacity

I B P IV A

DATE | 2-13-29 ) 2-1379) 2-13-74]

low o,

DESCRIPTION 7 Miers 0FA — 1 —>

ConsSorm~ .
M SASS SNSS s AL

INTEGRATORS

Coal Scale x 200 1bs _,,A_,,__,[?Qlﬂ__ﬁ,‘l{ﬂlgil._ 120 355 1203290 | \3044§ |
Time of Reading | oy e |59 /625 [3:08

Stean Flow X 100 1bs 201058 013797 1 301L300] 2017081 ]30,9412 ]

Feedwater Flow x 100 1lbs D.0.S. 0.0.5 D.0.S. 0.0.5 0045

Time of Reading

112 7734 1533 1brs) T“J‘??:‘QL

DRAFT GAUGES
FD Fan Pressure, "Hy0 +3.0 \ / 42 4 2.9 +2.4

windbox Pressure, "H0 *'1‘2? "-w_;:. ] /_‘ , ¥ JLFL + '_3 “h;f{<2:,-_

! Furnace Pressure, "H2O -0.25

Fur =0.. o -0, %0 ~020 | -0.23 |
| \

-+
Boiler Outlet Pressure, "H,0 - "‘ ! / - 1D ZLO -0 9
¥
i

Ecoromizer Outlet Pressure, "H»0 - ""5 - Z’l - ‘ _ —5 0

-9 -6.§ -6.C

e e e e

“Dust Collector
Outlet Pressure, "H»O &,__’_7.

R B i E i e e R DR
PRESSURE GAUGES : '
B —_ s e e —— . ‘+ R ey
poiler Steam Pressure, psig - ' ‘
e SN S A NN "3 N L'/ S I YR

Steam Header Pressure, psig L"‘O { 1"”

______ SR A — USRS NN % \37

Feedwater Header Pressure, psig ;OO ! l a\:l/ et Jog
. B L - PUPR QR— —— - = et e e~

B e e e T b e S




KVB

TEST NUMBER 30 \ %0 20 S0 |
CHART RECORDINGS \ [ ]
Steam Flow x 1000 1lb/hr §2.0 \ j §2.0 82.0 ()
7
Air Flow, % L5 \ / £2.0 620 | 67.0 |
| Excess Oxygen, % 5- 3 / 5.6 {, ps ﬂ\‘
Economizer Gas Temp Inlet, °F 570 570 577 5—70\‘
| Economizer FW Temp Outlet, °H '3[0 _50'] 303 \}QQ\
Economizer Gas Temp Outlet, °H 3ﬁ0 3_5,[1 36”
Feedwater Flow x 1000 lb/hr‘ —7ﬁ \ b 24
\ ! 3 =
Steam Pressure, psig |3; \, [3; 138 _L-S.‘\-
Feedwater Temp, °F j:lb t 22| 22 2.3
Feedwater Header Press, psig ‘ l ;
r Ps 194 l 190 195 Joa_
] f
Opacity, % 0.0.5. i 0.0.5 005 | o.a5, |
§ CONTROLS - \\-1
_Iicf_ler Master/Stoker A 1 L Zh A _“7_;(\
Fuel Air Ratio 50 7 i‘ ZhH ShH SO
P
Forced Draft (,; \ [,j 43 A
i» Furnace Draft 75 73 /2 lq\
Furnace Draft Bi;s -, 20 -0, l7 ~0. '7 -—
Economizer By-Pass O 0 (4] o
-‘Feedwater Flow 7; ?l’{ -77 (,4
_Condensate Flow 30 l[ 30 30 ‘30\‘.
Feedwater Pressure ;l (i7 -




TEST NUMBER

| 20

30

R ——

-

103

68

A

Boiler Hopper Reinjection
Fressure, "H20

STOKER
F{SEEAEEEEI OFA Press,itggg__
Front Lower OFA Press, "H,O
Rear Upper OFA Press, "HO
Rear Lower OFA Press, "H0

g,0

Econ Hopper Reinjection
Pressure, "H20

$:3

Overfire Air Fan
Static Pressure, "H50

S.u

33.8

Boiler Hoprper Reinjection,

Economizer Hopper
Reinjection, YES/NO

Ve s

| LD FAN NLET AR TEME

I

yes
33

e ———

FURNACE

ash Bed Thickness, inches

Clinker Formation, YES/NO

visible Smoke?

——— e 4
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NWOTES

TEST NO: 3 ﬁ
A —— —_— ]
- v . . ,
Sotd€ _Laweé (5" brarm) CHasies of Come Bepminis  MerR_GPRenveg
PRo Ay Due  _To  Morst cqt. - ——
~\~
e — ]
TEST NO: i
A S . -
o - |
O - —
ST L SIIDTAI T U LU L TITITTIToS T T T oms—e TmooTm LnnT T T S e e T SR T T e LS.
TEET RO:
e
e . - - T e
S S . ]
TEST NO: ]
. Al , e e .
_ e B e
[_;-__ oot RS - L mTET RS T —TE = - e ek - - - Tmnmn iz S
TEST NO: - .
b e e —_ - —_ -~ - i - b - ——%\\‘




't{v 3 Ceal Flow, 1b/hr S5 323 2
Stzam Flow, lb/hr 5?_”27')_
PANEL BOARD DATA SHEET - R
EBMA TEST SITE F FiW Flow, 1b/hr -
% Desian Capacity 75'0
Evaporation /l' J-
(oA!/ 5 B
TEST NUMBER ’)J/ 3/ _“—*3_)\ 3 3 ‘3 -
DATE ) 12429 ) 24475 | 2-19-99) 2-14-73) D-14-7q
T NORM OF4
i —D—FiS_C'R.IPTION o 1, VariaTiens
TRSEINE = #Lf 0, |MED.LO 0, | Lo Oy
INTEGRATORS _JL b ~ .
Coal Scale x 200 lbs 20992 | 121008 | 121025 | 12)049 ’919_7'g
Time of Reading LD'.L{a 11:47 2 A 13413 ly:jo
Steam Flow x 100 1bs 30527 wF2F | V03] 508] Y03anatl 2033554
Feedwater Flow x 100 1bs 0.0.5. 0os, 1 O-O [§ 005 0.0_&—_-
Time of Reading ~ o 44 U;qq 10 %3 13015 (407
DRAFT GAUGES | .
FD Fan Pressure, "0 | 424 1 owdM 439 1 )4 LAt N
Windbox Pressure, "H30 . B __{L_J __i’_J:L_.. B 4 ’g + JO ¥ Q,QL_.._.
| Furnace Pressure, "Hp0 1 —ou8 Do | -030 1 -0, 0.y
Boiler Outlet Pressure, "H,0 - 0.9 - o.a’ - '.‘ ,0‘75 = Q-_C_Q
Economizer Outlet Pressure, "H20 - 0.9 - )j - 'sb - 2.4 ~1. g
Hust Collector o
gzi}_et Pressure, "“Hp0 —b> 1 -6 -8.3 - S -4.0
T PRESSURE GAUGES
Boiler Steam Pressure, psig l L{ S L‘L'; ’ u ; vy g | 150
" Steam Header Pressure, psig | 4> | 4§ | jyc< 146 Ye
A‘;\;;dwater Header Pressure, psig ) V7] ’c) -bo )l”.) 3"\3 2a3
- IS R I U R S e d



, 82

KVB
TEST NUMBER 2| 7l 32 33 .
*‘_\\
CHART RECORDINGS ]
Steam Flow x 1000 1lb/hr (0.0 @0.0 (p0.0 éO.; 62.0
Air Flow, %‘ Clo «(.0 %0.0 53.0 .o
> vﬁ—\-\
Excess Oxygen, % qu g‘ é q’ﬁ 7'6 Q\
Economizer Gas Temp Inlet, °F 30 534 ‘7'50 §30 “ﬂi\ﬁ
Economizer FW Temp Outlet, °F 310 20 ’529\‘ 300 gﬂé\
Economizer Gas Temp Outlet, °F 370 '510 -,’7?0 370 BQL\—
Feedwater Flow x 1000 1lb/hr Sa_ 5(0 € £3 L
Steam Pressure, psig ’39 fl;[() ’(‘LO /‘/3 \l‘iL_
Feedwater Temp, °F 220 220 #30 220 &L__
Feedwater Header Press, psig 2D ng ;755’ 250 2)0
]
i A_?I??CitYI % 0(0150 00’&" 00 S' 0'0'5' %_L
—— T — ]
CONTROLS I R ’
i _}ioiler Mas_twer/stoker 54 g{ | 5:{ §s S'i T
Fuel Air Ratio SO SO 50 SO \31\_\
~ Forced Draft 1726) 6, 7; g7 ij\
] __}itir.nace Draft 70 )0 ?L/ s S¢ n
T ]
i 7_‘E:Lirnace Draft Bias -0.18 ~0,30 -0, L0 -0, 20 ;'M'—L
- Economizer By-Pass o 0 0 O o
| Fecdwater Flow ] >3 55 S5 \Q
Condensate Flow ’50 %0 3 30 30 20
S ~ +—= ]
,FC@d,‘ia_t_e_r,Er_éisﬁre 51.[ §7 59 gl | 5)
- S T
e e e B T T —— ]




KvVi3

7 S
TEST NUMBER
[ TEesT W _ 3 1 73 3% | 3y
STOKER R
. 0,50 0.6V §% 50 0.
Front Upper OFA Press, szﬁ'—z 3.9 ._llg /3.9 0% /2.8 Y9 3.6 |
0.5 0, Y2
Front Lower OFA Press, "H,0 ﬁ’? % 57 >35 7 2 85 ? _7 05{ f 7
— T 0.05 8. 4 ‘ : .
Rear Upper OFA Press, "H0 Y ’ 1Y 2 l.y 0.05 14 008 /Y
Rear Lower OFA Press, "Hp0 e 55/ 013 (/{L{ 0.9 53 0.2l IS ? o, < ;
Boiler Hopper Reinjection M. Gl 01 Lo 0.2\ 9 6.1 ' 22\ .
| _Pressure, "H20 dy b 5, C.| $e
Econ Hopper Reinjection 63 8.y~ ) 8] ~
| __Pressure, "H20 {(.6 e ,@‘*f’___ 5?13 ‘ g.b X g Q
overfire Air Fan 150 15\ 1.% l:30 .30 ]
| static Pressure, "H20 %0 :2_&'3 560 26D 1é6.0

A B R -
FURNACE o L S

—

“Boiler Hopper Reinjection,

e
Economizer Hopper
Reinjection,

 YES/NO Ves YES Mes YES YES
YES,/NO M3 YES Ves Yed Yes |

| FD.Fan INCET AR Tem€ *F )

b3

6o

vicible Smoke?

ash Bed Thickness, inches

Clinker Formation, YES/NO

MO

0 _ 1 A NO
I R ]




Sreet 1 0 4
KVB Coal Flow, lb/nr 5 343.$
--Steam Flow, lb/hr & ¢, /. o
PANEL BOARD DATA SHEET —rele
ABMA TEST SITE F FW Flow, Ib/hr
% Design Capacity__Z&Q\
Evaporation //, 3
'H‘_-\
o T
TEST NUMBER 25 33 7$
e — - ———— — —
DATE 2-/)Y-79 2-14-79] I-14-79 T
Nofrg 0, - A
DESCRIPTION MNORM OF 7
T T
FArRI)c.
T ————
INTEGRATORS o
Coal Scale x 200 lbs 121 (24 [ i 1a1]84
= ]
Time of Reading [0 1726 19: 29
Steam Flow x 100 1bs 5033730 w3459 3035211 |
¥ i — —_——t—
Feedwater Flow x 100 lbs OQS ‘0 bs, 0 0.9
e L _—_— R \
Time of Reading X 1728 1€:29
L~ Ty e—
IR R —
DRAFT GAUGES N
- i o N
FD Fan Pressure, "H,0 23 & )§ } A, §
Windbox Pressure, “H30 +1.0 + l-l ¥ L2 ]
Furnace Pressure, "H,0 - D, \% -9 12 -0.18 N
Boiler Qutlet Pressure, "H,50 - olQ{ - Ogg - .94
Economizer Outlet Pressure, "HpO '37 -—A,'] -2 I ]
"Dust Collector _ |
Outlet Pressure, "Ho0 - (.0 é-l = bl i
- —h_\\-—
Lo e—— - - et ——————
PRESSURE GAUGES i
— . I T D
Boiler Steam Pressure, psig l"{’l '\45 "—{g
S b e ——e—— ,
Steam Header Pressure, psig JL{'; lqb’ l“f"{
Feedwater Header Pressure, psig 212 210 .:b'; T
—— _ & I T——
R SRS SRS -




|

TEST NUMBER

35

e e e e

V3

P

]
CHART RECORDINGS
I ]
Steam Flow X 1000 1b/hr 0.0 oo § (1.0
Air Flow, % 62.5 bl.§ L5

Excess OXygen, %

2.1

3.6

43

Fconomizer Gas Temp Inlet, °F i._{o 5'—{0 5‘40 T
Economizer FW Temp Outlet, °F ’; ” 301.
L1310
Economizer Gas Temp Outlet, 3 -373 ’}—29\ 390
; I S
f‘eedwater Flow x 1000 1lb/hr 5-7 g; 5{ ]
Steam Pressure, psig _LqD '3j Bbf
Feedwater Temp, °F 220 a.lj ;); —
,_'—-—'—“—"—'_—'— .
Feedwater Header Press, psig (20;‘ 9% H ~
[~ S
Cpactoy: ! 0.05. D0S.1 005
CONTROLS —
Boiler Maszter/Stoker §j 5 T -g_;’ -
Fuel Air Ratio S < o _éi)
8 Forced Dfift B £7 (p( Q}
rurnace Draft SR —
S o3 70 w
Furr.ace Draft Bias ’ols '0 lg -0 (9 : B S
__,.————,———'———"—’—‘ i - v
Economizer By-Pass B R —
| meonomizer B 0o | 0O 0
Feedwater Flow 60 @0 (al —
Conder.sate Flow /90 }0 - S
 — 27 30
reedwater Pressure ‘-“p .1(0 —
e e e T T ST T T e e e R _ N ] o ___.‘__>>___L‘~ L I ]



TEST NUMBER 26 1S 56
‘\
STOKER
" 5. —
0,
' Front Upper OFA Press, "H,0 4 [3’(’ 3.6 /3.6
0,55 2.3 0.9 ]
Front Lower OFA Press, "Hp0 49,7 L 7.4 ?,‘-l
: 00§, |nef 0.0 T
Rear Upper OFA Press, "H20 /- /Y 5 lY
01 b o1 1
Rear Lower OFA Press, "H0 oY !:g ! 5.?
Boiler Hopper Reinjection b1 6 { 0. g 9 R de ;?
Pressure, "H20 ! . d ]
Econ Hopper Reinjection 0,50 q 0.y 94 1l g .
Pressure, "H2Q -3 a2D : ] : ——
Overfire Air Fan (30 15 M
| ___Static Pressure, "H20 56.0 36.0 3¢0 ]
Boiler Bopper Reinjection, _
YES/NO Nes NeS NES
Economizer Hopper . I,
__ Reinjection, YES/NO VES Yes JES
- 0 70
ED.FA>_|NLET Aik TEMP OF | 70 10 ]
e - I S S S, S —_— ]
- - \
‘\
I - ﬁ\
FURNACE
‘\
Ash Bed Thick inch 2V 9,7 2Y
s ickness, inches i 9% 1,
T I
. Clinker Formation, YES/NO (87) P No
. T
Visible Smoke? \Ys) ”0 VY]
o —_—
e — ]
- S —— ]
] 1 -
Bl




SECTION 2.0

PARTICULATE DATA

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

73

PaGE

74
76
96



PARTICULATE DATA SUMMARY

Bue- 2% 1 4

2

ST, - 12-%4 {:P'

PART I
LOCATION: ABMA T&sT STE
Total |Dry Gas }Liquid Baro. Static Pitot JOrifice|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. f£t3 ml. "Hg "H20 "H20 "H20 °R % min . in. n.d. |ScF/10%TUlg/g mole
o058 sud3.z | 43 38 | 300 ~2.® oot | on 770 74 72- 375 | 837 7 2949
Sae| 4708 | 2831 | 3214 2147 | -4 2309 | o1z |  B4% 73 éo 2% | w37 81 | 2547
< beh 5144 4528 546 2947 o o137 | . 127 8°8 88 &0 2y 237 9%7/| 2940
&a| 45019 | 2477 314 | 2487 4 | oZ Y oyt 349 &7 éo 25 37 733|217
r7MEH  [246.0 37.24 237 2987 0.27 o6kl | 0.8u aso 2.1 bo Nig %37 2% M.z
pgel 453e | 2234 37 2997 -3¢ ©-A83| o 309 825 Y Go 2 %37 /36 2459
Qhed T2 230 du 2447 020 o.560 6105 B0 é.7 co 25 $37 /036 2946
4 Lol $341.7 2109 3y 24492 -3 o.M 0.217 839 $9 ¢7 25" XY 25 293¢
144 12250 | 33.94 134 2991 o0 & o 0.10% 953 7z 6o .25 837 e 7996
25el 298 [ w2 | 26z | 2245 | -2e | o1 | o | =ms= 34 _| e¢ 2| ¥ 7257 298
zige| 38308 | 24.68 2.8 2% .6 32 o161 ot | g7 ].0 72 27 Y37 Wz4] 233
Zi 1207 | 37.2% 435 gir oo o.Ho7 | 2612 B4 87 &0 25 kel J Ge2d] 7142
BUE | 411Y 2742 32) 4. u -3.6 0.20% 032§ g3 &3 Iz Nig %7 J 73341 2147
3 ned 125 | 42 35T 44 29.1 0 | oS | o giv %61 1% 6o 2y 837 J 2334 29.74
wge| ozze| 242 | zc4 | 2094 | 36 | 670 | 04 | 820 so 72 25 | & (9735  zass
2afigcd 2828 23794 | 4azd 24.¢4 617 05 o4 853 e 60 25 837 [ 9135 | 26.87
24 Qg s2id7 2432 Ho 29 4= -3¢ 018 | p283 233 e 72- 25 337 U 9%r| 2960
Zikegl| 1236 | 3%<2 | duv 2940 o.14 248 | ootz 77 63 é0 il 837 g | 29ee
W ee| 333¢| 263 | 29 27.% - 30 0.165 | 029¢ gt 27 72- 25 637 49901 2447
FMed 4317 Bast| dec 2976 | 615 aset ] 0,83 %7 fo-0 o 25 ‘837 Y s595| anm.
25477
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PART 11
Location ABMA TEST SITE F
TEST LOAD 07 et gt EMISSIONS Moisture \;al?ciiays StaFclltawGas Isokin.
NO. % % CONDITIONS| (orrecTed [1b/10°BTU[ GR/SCF LB/HR % Ft/sec | scF/sec %

coe | 538 94 §.0% S i3 2.009 340 413 zo.18 4% 75~

IR 98¢ 74 $492¢ 5.89% 2,438 g20 s5.29 3.5 Gedd /00
(i | 998 1€ (329 /322 2.5%7 138 511 59.23 441 97
nn 491 6 55 5”588 2.7e8 VAL 5.¢] 34,77 £33 700
UG 49.1 67 130 0 d o.5t jzo 257 $6.5) 45z 94
19 BuR a9t 55 6136 S99 312§ 24 4 629 =087 4f4 99
)8 Mecd | G4t 5¢ 0. 0.747 0341 73 $.67 491 7 93
19 RR %4 5.9 2145 g4 | 439 Jo35" 7.3 27.71 o7 97
i d £ 1256 )203 | 0$83 " Ise | #3 e 72
20 Bi& 748 8.4 4003 4237 /807 412 sgo 27.92 443 2=
21 Bi# W4 g0 5547 5.68/ 2503 57% 617 239 448 %
2omed) e | 80 rzte | p28% | oszg % sde | 45¢4 53 | oz
2T Ee (0¥ ‘3 .40 5513 2.74% ¢4 543 % 70 44 77
I MEcR | 090 ¢35 0.99% /052 0470 /o0 sey S34% 43 1z
2488 | r2¢ §0 7083 | 7245 | 3632 73 652 2910 4] 95
24 eert | o218 5 1031 jofo oSii e St §247 243 Jo5”
82 | 108 50 s.4dd | 5491 2.243 725 NS a2 gowd [0 W Kl
amed | ey 5.2 154 (Yo 0699 747 SHr do 21 Yoy /03
Kee | 1w 87 126 4y 1935 | 47 495 24.1¢ 453 o5~
Wweat | 90y 7 1026 [0°% 0376 3/ 536 4763 Yzo | to

#15900 Rev.




rRRETICULET

Leak Check Rate ISOYINETICS = ¢""5.\ TEST KUMBREFR :)‘
DATA e —— —_—
vac s DATE /}-‘/4‘7?
(Sampling Time in. Hg  ft7/min orzratorR - Bue lin
Per Point. Min Before ./—‘ o FUEL W
é After /5 2 SITE F
PROBE LOCATION Etws , Coe
TEMPERATURES, °F
ample |_. METER CONDITIONS == . o,
ioint Time NPg ] AH IMeter Reading| Stack |Probe | Oven l;ﬁxn?eé:t Meter 2 v Vac
! |émr] .07 ] .55 w0, 86 | 30 |\ N4 | 260 | 21| 7/ | €5 7 3.0
2 .dé5| .57 [ [ | 265 | 27| 7/ ( | 130
3 R N ) (22 |z272] 90 | ) 3.0
o 27 1.2/ | /74.7% | | 1272 | 20| 5/ i 3,4
5 .05 .57 r L 230|272 72 J 3.4
¢ | | [ors| -7 UL 1285 2/2]5/] ] 3.0
7 |7 |5 | tee VLY (2252900 | 50
& | |.y3 | foxr | /12958 7 T 225 | 577 | 73 ] S.d
g 1. 1477 | 1259 212 | 50 3.0
0 | o5 .5/ BRERN AP | 3.0
7 VAR | 1275 220 72 4.5
25| - 42.99 | v v 70 | 220 / )
/- v /. 7 | 192 2 2 2L |V 5.0
[ —
‘-\
“\
r————
T2
; F
Aver age 09/ | 0. 370 F 55
—M\
Nomourach Setub
evol LAY - c . Imp.  Vol.(End) vol, (start) 4vol. (m1}
RN 7 4 Frerer = o 7 A4 -7
SAMPLE VOL fe3 Terack ” ::"cx - %2 /2/ /U0 - 2/
oo Lot [ B2l 07 e v 4 -2 - 0
'7;57 7 ’2 ‘6’ 30‘0 _J Toral 2 5’
[ A\ H 0 = ‘f, /  Noz(actualye
tercent Oy = ___q.iJ Ve < 20 /'7‘%':.'4 . 5(End) ._olscare) berams
| ¢s F ’ a2 L 200 . g0
AMb""+ TCMF 76 Total Vo). M50 38/ r:

H, 177



FLRTICULATE

/5

— Lesk Chech Rate ISOKIKETICS = iL\ TEST NnmER I
vac - DATE S F-29
[ Sampling Time | in. Mg ft7/min OPERATOR
Fer Poant, Mair kefor ven v
* ¢ FUEL ran /¥
5 After SITE
PROBE wcaﬂonw"’%"" gt
- T TEMPERATURES, °F
cample | MCTER CONDITIONS -t o.,v |vac.
point |27 AP. | A8 IMeter Reading]| Stack TProbe ] Oven ‘?i‘n?eéit 1 Meter 2 B
) senl A €5 [ 373229 1 3ad 1o | 3 | /73] 7/
5 Ll .. 373¢.L8 , 3x 2/Y e 3
3 v/ /,:47_»73»@,/(;? 2 1279 | ¢/
L/ S B Ve R TS 2 s 274 | L7
1 = 5 7‘ - -
< sz A9 2oy 3¢t | 2 | 3
. J) A 325,06 S 23 | L2
N 6o | FT7 | 296437 3¢3 | 2/d | ¢/
e} e . i J
t '5’? I LZ 9255.549 EN3Y 2./< yald)
4 o AE ) 2903 328 2| 24 | Lo |
. — = - -
1 ] SENET e ] ; ] 325 | 273 | ¢/ l
| 77 I - - 7
p HEAEN AR ' R Y Y
T | o | 28] 3 o v | 3 | 205 fr
SRR N - — /SRR o
——-‘—__.‘ - T -
l o — s B T Bt S
’_’_'_-‘—_____——— e — T T T T T T T e ey - sl J — =
I e e l - D B
L 0.__[,“-,,_ N R -
I R ﬂﬁl S R I
S B2 _'——'—~—-'—4"j‘@j“iﬁé—‘:'—‘;::"::::‘:‘—— Se / HEmaE s cee el
0 -
/.09 o $24°R ;J R B T i
Kemouraoh Setup
. . c . Imp.  Vel.fEnd) Vel (fiart) fvol. ml)
meter ] o J27 70 Y 27
. Ferack = Stachk T T I —
£ 3 ’ tack ) Lpt ) . //t i /d’J ‘ /(
yess. arometraic ‘merer Ly *—_-u-,--~ - I
(F;m" ;::Z-i’-a:og_, %LF_EKE:IS g - Noz(léeal)s A - )’_‘_ - ,f__ —_— _._L_‘.?/_
ey G 27 g ‘ 75
L:BQJL_,— fo4 12T TC v H 0 = 57 ) wozthcrualre Toral
bercent O2 % PR .. (14 c{Lnd) oiftare) ficrams
: Gy SIS E . ghheLLmiliaml o _Jeiame
§ ST T L aSed L T A

77

Total Vel. Ha0 i%f.éﬂ



PARTICULATE

DATA Leak Check Rate 1SOKINZTICS _z7‘_\ TEET NUMBER ﬁ_/S'
vac ) DATE if: 79
Samphr.xg Time in. Hg fe/min OFERATOK
Fer P\oxSr\‘t, Man Before FUEL bl TX-\
- After =
L_____J SITE _T:\
PROBE LOCATIOHM"#—
TEMPERATURES, *F
Sample . METER CONDITIONS - oA
Point Time NPy [ A H ],Meter Reading| Stack |Probe Oven ngliln?eéit‘——? Heter 2 Vac,
/] rirel .37 .56 | ¢ 25 3Ca| 370 | 279 | Jeo | 65| 55 B2
2 | s 29| &5 | K55 3¢/0| 330 | 262 | /50 | e §5 (2.0
o - - \
3 | reyl.22| .32 | sho. 50 | 360 |40 | 300 | Jo | €5 §5 2.5
g Vral 15723 | ,52./5 |340 |30 | 300 | 00 | 2 | 90 2]
5 |2:/.3¢ |.85 | J5Y.7/ o 220 | 290 |50 |20 | F5 ‘3‘0\
€ |2uq| o | &/ | 1525 | 380 |20 | 250 |feo | ée | q PN
7 |2a|.33 | .50 | )59 .90 |y20 | 330 |2506 |/ |65 su Z
;|29 -25 .35 | f42.00 (350 | 330 (280 /00 |72 | o 2.0
G (3eS|.qy | ¢S | 1Y Fo |do 250 (250 |50 |70 | 5o 0]
Jo 345137 | 60 | K. A5 |Y2o |Béo | Boo |2m |co | 3.0 ]
/1320 .30 | -7 167.775 Y50 | Yo 3z0 |2/ |[£5 B G0 7;‘
J (¥ .2z 3| ) 2/.77 (A0 330 | 300 |0 | 20 7 257
\
| .
L I
s
*_.r( > — ’— ]
- ]
I T
' - I
R “‘ - T* 1T T
_ ) S U S S S
ﬁ-ﬁw_._vn,_iigh__,__;__.___M\
_ R ISR I . ﬂv_.]_ N
o iﬁ B I R
L = S T gEv T T T T e T T
Average| .309 | 472 253/ guFR{ | 1 J_"/gjﬂu__*
Yiomour apk Setur B
SrER VOl ewol /2L W/ N . ¢ . Imz. Vol (End} Vol (Start) Avol. (r1)
e B s'ru'rr/;}_"/ﬂ mever *1 7_/#7772:_ - __/U_‘)_ = _fzé__
i;sgx_." vOL Z—raj/ £e3 Pstack ~ :ftack . _4/{/__5‘ ) _W/QQ__ __L
Ctor | guer brens [ spemernc | vt w49 o
T2747] ™ o i 7“
Jl‘iz 29,5 * H,0 =5 ] Nozthactual)= Teral £
Fercent Oy -| J o _glenay L.efrrars) _herans
4 = 315 BRI (X N B

'?8

Total %el. H>0 :’Z%’ﬁ-_
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74

DATA _link Check Rate ISONINETICS = A TEST N'J.‘!EER_____{_Z"_
Sampling Time L"":i“_." £t /min oRE “Z T‘i:' _‘7_?
Per Poant, Min Refore /5. 7/ L/ OFLRATOR
5 After . FirL _@.2 /i__.
75/ 4 SITE _E
PROBE LOCATION £ cvé.Onf
[sample Time METER CONDITIONS TEMPERRTURES, F )
Point . NP ‘ AH IHe:er Reading| Stack |Probe Oven __*%%i.‘l?.&é%t__l Meter 02" ‘Vac.
T gy | .32 | w5 05,27 [35d]2e , > 7 3
Sordr -5 ¥ /25.2° 2€0 22¢ | 36| Zo e 30
2 1s5x | 23 |35 177229 340 350 | 270 24 70 G 2.0
3 |zos| 07 |-25 ) 2%. 90 350 | 300 | 250 | 750 | 75 S J&
g s |72 |15 | 8005 |3/ | 290 | 25¢ | s/e | 20 | 42 /.0
g |223).25 |. 3% ;52,00 (2o \aso {a2co | fio| 65| F7 20
AR ‘/4. 8492 |35c | 350 | 260 | 12568 | %5 3.0
2 s |23 .35 | rFlyy |Y2e |30 (250 |0 | 20 | 95 3.0
g 359 ,207 23/ /827 (390 {36 | 3¢ /30 [ C5 | 97 2.7
g [323]| 33| .5/ | 190,79 |3 (250 | 259 | feo | 720 | 45 3.0
o 33| Fe |k | 193,04 (Y30 | 350 | 290 | jlo | e | 55 3¢
7 pwe | 27 B | o538 (\qv0 | 350] Beo | K4 | Ve G5 o
jz |rwg| 20 -3/ | /9027 (340 [3co | 30d |200| 70 | 57 >0
a_/-—_j_—j — ‘*’“-‘L
‘_.————————-j - -
(S TR ISR W S I S | L
- - N I R
- ] - e
L2YH7) L g . - o T
| Average|-2%7| % _ gk o s53°K |
— Nemour ach Setup T B
r . Eupi /97 . . Ims Vol. [End) Vel, (Star 0. (m
RETER VO Coaem 22,52 Trecer ) 0 /4 2 k/;-’: o A‘iﬁ;‘z}—)
SAMPLE VOL _7;_1_7_7_ fe3 Fscack = Tstach - “; - —— = —
— crack Press. Barcmetric Tmocer © Lp = v 7/""{’— "“/f""(:) - " "—‘E/-’———
15, Ho-Cavae | Fressure . oz (1cealle 'E 7 . O . O
[—“—;—‘7 ol <y i — Mg ) Noz ekl Tttt T - T
- L”l’ —J VHD =D 7 mozticruaiis Toral *ZAC'
rercent O3 * I .4 glend) ¢lSzary) ! e
V-~ 34,5 144 ) clica e 2 s A e
8 e /823 . 151G . S5
3/

79

Total vel.

Hyo 007 el



FLRTICULATE

DATA Leak Check Rate 1SOKINETICS = ‘/ié. TEST Nurmsn___/_z_;
vac - -
Sampling Time —Jjjﬂ f::’(/)m'xn h z:::.»ma —./—LM
Per Point, Min Before :p“
5 After /5 O :;’:; —mfi
PROBE wcnmb/
TENPERATURES, PF
ISample j_. METER CONDITIONS d
Point | 7€ AP | AH [Meter Reading Stack—lProbe | Oven L_lg{:;;_n?ers Meter 0ye® V$
| (6an] .27 | .39 | 377575 | 370|250 | 265 | ¢5 | /35| 70 )
2 5 | €9 | 77,842 | 375|255 | 285 | 45 (/55 65
3 L1 .40\ 2980 00 | A0 | 390 | 245 | Lo /K5 |
o Y5 |6 | 778425 |37 |32 305 | &3 |2 | 5, T
5 8 .47 23257253 3% | 34| 300 |£3 | /50| o0 ]
¢ ‘B | L2 | 279/, 5/ | 3% | 300 |3/2 |gL | 55 | -0 T
) Y 4G | 325933 B0 |Be5 | 320 (g2 (/w0 | v ]
5 | S0 | 379285374 | 395 | 320 | g2 | /55 | 7 R
g G2 135 | 2502-3(| 3% | 305 |330 |c2 |zpw | 74 —
w | T 0|57 350489 3%0 |35 | 300 |62 |2 | 77 ]
i | |52 -7 | 350 5¢ | 350 | 305 | 300 |2 200 F¢
J2 v | 72 /o7 |35/0.95 | 350 |25 | 200 |62 | 270 ¢ ——
|
|
]
.l
: ]
|
| |
: —
. e
T [
) ] = 390 oF ]
‘ Avercxgﬂ oYl L3 §50°K - 5 30°R
METER VOL. _;:50’3)’/445 131'_""‘;"_‘.": e . Imo.  vol. (End) Vel. (Start) Avol. (ml})
T eonml3273 07 Freter W /22 . Jod . 20
tack ¥ Terac = -
SasPLE va'..E;lz‘ﬂ fe3 is ) ” k ] .2 /(’/5 ) R
!i;.;_t.o_':l :':::;2;_:: b;:n:z\‘x::cﬁ A:‘:“r - Noz{ldeal)= ’3 ﬂ - d - d
L 3_) KJ -4, Z:’_’_”} < 29.87 ‘o - i,( Moz (hctual) e Total _é_‘_j_:_
Fercent O = . . 4 _ &(End} ___olstart) _bcrams
Ve = &6, ]4,/ s;l:c? //4.[ y R /55’ - . g' 7
Nevele y 210 - 25 : o : 2 537
Total Vol. H>0  __r

80
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DATA Leak Check Rate 1soKINETICS = 7. ‘/\ tEsT susmEr 7 F
vac , oATE ;7579
[Sampling Time | in. Hg  ft/min _—_—
Per Point, Min Before OPERATOR P —
5 e Pean A
= SITE F
proaE Location Lco s it
sample | METER CONDITIONS TENPERATORES, °F v lvac.
Poinﬁ ime DPg ‘ A H lMeter Reading| Stack |Probe | Oven Ir;:moeézt Meter 02' ac.
! || 30 | AL | 20050 3<u | 3o0 | 220 | /50| a0 | §9¢ 2.0
> i) 2t |33 202.2) 300 | B30 | 260 | /Fo | zo $5
3 ssel i3 |20 {20352 | 3¢o | 340 (280 |/ | (5| 57 /.6
" |7¢ I ].07 : 0 2
g pres| ] 204.75 200 | 350 308 | /22| 20 | g0 /.C
5 gt 26 | Y 206 .9Y 35v [ 25d 250 | /o = <8
l vg3)| 2l |38 209.0/ 370 | 332 1 gew )50 | -0 G 2.0
5 Py A5 129 | 25008 yro | 350 | 3/ | 65| 2a G 2.0
P s| .75 |23 | 212.70 | 320 350 | 320 | j40 | 70 72z ,O
premm—1 » ; -
g Y5 22 |34 | 2id).6) | epte | 260 | 290 | Jew | 1Y 2 2C
Jp 5w 26 |0 | 2655 | G0 | Bie | 300 | 200 | ¢ 5 40 3.0
7T || /g |30 | 20873 | 420|360 | 310 | /50| 2 | 7Y 2.0
12 |53 3 |20 | 2200 390 | 350 | 320 | 200 70 | 92 /o
S B
— |
pr——"""1 .
S
I
._———-—'WL‘_"—
I
—
—
I .
—1
LT
Average|,/4$3 |.Bof 3¢5 SaF
L N h $§
— Nomourach Setup
en voL. —E2 19.7¢ , . c . Imp, Vol.(End)  Vol. (Start) Bvol . {ml)
" starnft ] 5 1 e . w22 . /P . 2%
Pstack © stac
saspre vor 2237 J £ . e - AP‘ " " /62 /ce . 2
stack Press. Barometric meter - > 5 ’
g Pr.essure ang - Noz (Ideal)w "3 - C - L
244.497
L} H20 - ﬁg Noz (Actuall= Total
rercent 02 * v ';5'67 - 0;4]. ::(End)‘ alStart) Agrams
i Ve e/ ¢ /387 57
Total Vol. Ha0 3[ 7 m)



PARTICULATE

DATA Leak Check Rate ISOKINETICS = TEST NUMBER /."/
A ™
FUEL (ol Lo
5 After ciE "?—-
PROBE LOCATION M bn. g et
Sample | MCTER CONDITIONS JENFERNIURES, TF o v )
Point | ¢ APs | AH |[Meter Reading| Stack |Probe '| Oven 78 ‘ane.rs Meter 2! ac.
) Ban| .2¢].372 | 38208€ | 385| 2co | 253 | 55 | 55| 42 ]
2 35| .50 | 3522.9F | 385 | 272 | 280 | 83 |59 | /5
3 9| L9 | 3825 25| 350 | 300 | 3us | S22 | a0 | 2o '
o L3752 | 3p2K 0 | e | 3o | 3o oo | 250 | 69
XY ¢/ |-£¢€ 3§3/.97 /0 1335 | B350 62 240 20
¢ §C | J2) | 3y35 57/ |05 | 325 | 3w | L& (250 |
) 35| .59 | 3x3xy.co0 | 3%5 (285 | 3/0 | &3 (2o | Ve
e 872 V6 | 3590.83(3%5 (272 | 3.5 |69 (206 | 72 3.2
g 1 &L | 1/6 Iydd.22 | 345 | 270 3/0 e |2, 7y
o | D127 |37 | 359630 | g | 2¢0 {290 |67 | 150 | 74
77 Lo 15 asde 7/ | o (265 | %5 | ¢y oo | 5y
1L | v |.er | .68 | 355202 | qwo |220 | 35 | o |20 | 76
— 1
F"'_\
S
Average|s.500| 0. 25 oo f J0°F
\
Nomouraph Setup
METER VOL ENDI ¥ 20 » . c - Imp. vol. (End} Vol. (Start) Avol. (ml}
’ START|38/§ A mecer " /72 - Sl . s
sarr voLf33.79 ] ge3 Fatack © Z:"Ck 2 /77 /0o /7
ito Stack Press. | Barometric Tmeter = B
C'Pﬁl3‘7 In. Hg-Gauge ;r;f;u;e Aug - Noz(Ideal)= [ X] ‘/ - 14 - 3‘;
L H,0 = 5’r 7 Noz{Actual)s Total ~J
Percent 03 'I : - [ 7] gq(End) qlStart) Lorams
!/3- = Sil;:; /641‘ 2_ /5/4 5 . 2, /

82

Total Vol. H»0 «/2./“]



PARTICULATE

DATA Leak Check Rate 1SOKINETICS = . teST NUrmER /T
vac 3 DATE AL
(SompTing Fome | in. Hg  fe/min - oreraToR
Per Point, Min Before /5 e FUEL 77_,,7—,1—/}—
6 After /o L é L S _F:_-———-
PROBE LoCATION £ ¢¢7? du#
Sample |, MCTER CONDITIONS TEMPERATORES, °F vae. |
Point T?'?ae APg l AR Meter Reading| Stack |Probe | Oven Ir{\gxn?egit Meter 02'\ ac.
1 roel 43 | 20| 23C.06 | 320 370 | 3¢ | o | g0 s /O]
2 ley | .77 | -249 23 7.50 30 {330 | 3,0 | /50| 74 g5 /5
3 922 ./3 |20 | 239./8 |350 | 340 | 3o /g | 7 &8 z
g |30 .70 |5 | 2 e0-33 30 |F¢0 | Boo | s90 |78 | g /0
-~ —
5 lg:v7| .22|.3/ | 242.32 |20 |2¢co (250 | /20| 250 | 9 /5
6 lg:57{.25 |.39 | z44.<! |39 | 340 v | 7§01 50 g¢ 20
9 Yyees|.2! | 33 2+6.3(¢ Yo | 35¢ | 24d | 190 | &F 1 25
g |24 |2k 330|350 | 300 | 140 |50 75 104
9 regr| 14 | 30 | 250.25 |90 | 310 290 160 | 25 | <7 /S
Jo |wse|.23 |35 | 252,37 | w0 |34 | 300 | /50 |50 | ¥ 2
// V‘;’»57 21 . 3y ‘15‘7’/‘,'0 L/)(J 350 kP 222 20 q} 20
o |pes| M| 2t | 25568 3%0- | 350 | 3/0 |00 |0 7 )
—
&
Average| 2/77| 2277 374°F “F
Nomoyraph Setup
oL, N 253. &5 c . Imp.  Vol.(End)  Vol. (Start) fval. (m1}
HETER VO raRtR 3 SE Prarer n V2 - /-
SAMPLE_VOL £e3 :st-cx - ::t.ck - “ /‘}5 ) 200 ) 5_
tack Press. arometric meter -
Cpitot ;v.-ﬂ:-‘z"se B?ress:re AH - Noz(ldeal)= | X] 2 - (} - 2
~Z37| - 36me | 2992 ° /9
I 1,0 =73 poziacrualye Totad _ 7 1
yercent 03 * - 14 __g{End) a{Start) bgrams
siddes 4239 . 43723 . ./

83

Total Vol. H>0 35‘ /ml



PARTICULATE

DATA Leak Check Rate ISOKINETICS = A TEST NUMBER /7
Per l:;s::. Min :::::e :::: m
PROBE mr;-ﬁ%?uf
: TERPERATURES, °F i
i:;‘iie Time =3 PETZRHCON:Z:iSNieading Stack |Probe ‘| Oven [—72iN3eXS T werer | Ot vee. |
I \Smm| 26| .3 | 3657228 | 365 | 260 | 325 co |12 ]| €/ ]
2 1.3 ]-% | 3359 73 | 290 | 2é0 Boolto |,9% | £2
3 | | |.#5]-¢5 |38c2.93| 350 |265 | 700 | o |yis | 64
Y V30| <5 35¢4.3H |39, |260 | 328 |2 (2w | gu
5 Ll | <86 | 35L0.s¥ 350 (2% | 345 |Co |20 | 65
c Fe e (BeTiely | Dro (290 | d05 (4o |2/5 | 45
5 L] /37| . 593873.53 | 345|275 13/0 l¢2 | 248 | >
e | 1|57 8/ 3v7€.52 355 (295 [0/ |L2 |z25 | W
4 | | 82 /6 | 385035 |35 [20e | 300 {6+ |235 | 0 ®
/0 T2 34 | zesz22 s 286 | 3 |2 |20 | oF

T 40 |54 | 3%95./5 | 755 | 280 205 L2 [220 | 9§

jr | |62 | -6€ | 38556.57) et |35 | a0 | [2X5 | 7

Nomoyr aph Setup
var. Enp| 558, 5 . R c . Imp. Vol.(End)  Vol. (Start) Avol. (m1)
sTaRtl3863.75 meter w U5 . 0 .
sarre voLf 37.3¢] £e3 Pstack = Tetack  * 02 /5¢ - 100 - %%
Cpitot stack Press. | harometric Tmeter © ar - 2 o o
1n. Hg-Gauge Pressure Aug - Noz (ldeal)s *3 - -
5T _v ek | 2142 APY;
L H O = Noz (Actual)= ——
Fercent Op 'l J . [ 2] g{End) a(Start) Sgrams
silles  fedof . )$554° | §.5

Gel

Amb ent Arve Tevsp. 30°F

Total Vol. Hy0 339 ml
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FARTICULATE
Leak Check Rate ISOXINETICS = L) TEST NUMBER -2 o
A o ———————— —_———
DAT vac DATE /=/7-2%
(Cameling Time | in. ¥g  f1)/min - B
Fe: Foint, Min Before Lo/ o OTERATOR
CJ. rtrer FUEL Senng A
i SITE ~
PROEE muzou_fcw7 e
oy o T X3

cample | MCTER CONDITIONS TEMPERATURES, ! R
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te:cent Oz = |__ —— - €4 (£ cfftare) lerams




PARTICULATE

DATA Leak Check Rate 1soxkInETICS = 747 3w e
Vac . DATE A
Sampling Time in, Hg  ft°/min orEraToR ' 5 Ted e
Per Point, Min Before T e
A FL_eers
D Afrer Fad
SITE
PROBE LOCATION A¥rm & [y
ol e 7
[sample |,.. PMETER CONDITIONS - TEMPERATURES, ¥
" Time - , v ImOingers Met 0,:V | Vac.
Point AP |V A HjMeter Reading| Stack |Probe Oven in Out eter
! Fminl 27 | 90 | ¢fo 5770 1 3/0 3¢5 | e 55 | s551 £ it
2 3 .5 Y1 | g.43.0< | 295 | 3/¢ | 3ce 55 | S <2 75
3 ] S .G85 cuse gy | 2850 | 38 | 35 | So | L | £ o 2
of | |2 GS| Yedngy | gre | 3zo | 300 | ¢y | 22 ¢ 3
5 T 1.¢5 oo ? 703 3 FeE | 37 320 | LC 225 7 5
P AR L] Yeor 30|38 | B | 325 sy |23 ] e %o
9 3L | L EE | Hpog e | Jre (Bl | 3285 | £S5 1235 | 05 /.5
Sl | 55 | T | iR | 307 | 705 | 305 | £S5 240 | 75 45
4 NP3 usE ) s D ke | 30 305 | 30 | S8 | 22¢ ] 23 <o
4 25 | erss, 5y | 320 | Beo | B2¢ | ¢5 (220 | 73 ®
/! 3| L2 w2l 50 | 7 300 T2 Lo | 229 >3 2.0
J | v | €S L5 wizd 5 | 3/ | oo 325 | <o 220 22 so
Average 2505|253 37y Pe °F
Nomograph _Setup
oL sl 7 2,7 . . Imp. Vol.(End)  Vol. (Start) sVol. tm)
METER VOL. - - .
START|/ S D&y metex . " /¢ - Jee - 7
P - he
sapre VOLJTF. (-5 ] £23 :“cu A:""k 02 /2 . /od . 22
kP RS tri meter = = B . .
Cpitor | M Gauee | Pressure. Me = Noz (1deal)= E 5 - & -5
YRR ARl ? 36
A HO - 473 Noz(rctual)= Total J 0
Fercent O * - LT __gl{End) afStart) bLorams
Vg =) 41 e WX Lo 5 L
Total Vel. H;0 i Lo}

5



e

TEST NO. Nls

Date = _/2-/%-T&

. < ) -
Test Description  JGa sz /gy Sy fr e = Zs w
r

V272

(Indet, Outlet)

Box No.

PARTICULATE LAB WORKSHEET

LOCATION A7t 4 S, /e

Eng.

e

iy

-
7

Dry Gas Meter Vol (ft3)

Impinger Water Vol {(ml)
Final /4249 1 2 3 Total
Initial _ ;00.96 Final < ,
A pgv_ 4/,3 Initial e Ce aw EIIE N ! E
A Vie < h CF
i ACETONE DRY FILTER BLANK Act forw e
CONTENT HpO RINSE RINSE FLASK NO. . NO. @7/,,4«
(D
BOTTLE NO. / / / o Zoeo uw/
BEAKER NO. / G
DATE WT. (18- 78| I2-/9-78 | /878 | £-18-78 | to-zo- 2o
TARE WT. 1 0. 0747 | zo. .57_-"/4/  Eyoy BY5s Ao, e
2 /00,0743 |so.52/3 .o E958 | o
3 /00,0747 |2 S22 | 8799 | L8558 |t <54
4
AVG. /00, Q7461 60.52/2 1 B40r JTI57 V200, %79
#B%) posT TEST WTS.
1 £00. /59 69, 562 402 ik | 102 48
2 00 M9 | L8 1557 O/ T 1458 | oo 98BS s
3 '20. /9% | a=. 756/ | L 0//6 i | oo Y852
4
AVG. 200/ | A5 186l | 2 2 FY25 | 200, 9535
A WT. 0,021 5. 2349 | 0./76 | =.0002 |+ O o4,
A Vie = 38 ml LOAD Js~ k1b/hr
A Dgv = 41,43  £t3 o 9.4 )
A mn SHY32  sEm REMARKS :
8830-

5 rev,



PARTICULATE LAB WOFKSHEET

- YR

~ o
TEST NO. [/ L $ et it
Date i 5‘7"7 Box No. Eng.

Test Description

LOCATION 4 LM 4 &, Fo

3

Dry Gas Meter Vol (££3) Impinger Water Vol (ml)

Final 1 2 3 Total |
Initial Final
A Dgv L Initial
A Vic
= ACETONE DRY FILTER BLANK
CONTENT d70 RINSE RINSE FLASK NO. NO.
BOTTLE NO. s
BEAKER NO. 5 4/
DATE WT. (2[5 - 75 (P =197 | /P[5 7%
TARE WT. | 1 79. 9.5 /OQLTSC( B0
: o
2 Fg a0 |f00.2061 | 8557
3 99 G257 |/ 90.7763 | 8557 N
4
[ ave. 199, 9249 \ ;00743 | . FI5/
POST TEST WTS.
1 /00.0065 - | /05,7773 QL0364
2 200.0063 | 2.05.29%6 /. 0363 .
3 £00.006/ R QL 036/
4
AVG. 200.0063 | /052944 | _0o/.0%3
A WT. loX0Y 1 ed 45052 o./8/2
A Vic = 2722 ml LOAD §78) k1b/hr
A DgV = 25 =/  f£t3 03 78 3
A Mn AR mam REMARKS :

883C-5 rev.



TEST NO. /S
(/8129

Test Description

Date

’”fi:k, C}L’*_—
{ Tnshadaapue@rurt-e-t )

Box No.

PARTICULATE LAB WORKSHEET

LOCATION |—

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 T
CONTENT H#0 RINSE RINSE EEASK- NO. NO.
| BoTTLE NoO. 2 - 4 ]
BEAKER NO.
DATE WT. /-4-79 | 4-4-79 \/2-7F-7F IR
B , R
TARE WT. | 1 /00.6053] 78 €325 . 7303
2 Z00. 60591 23 835" | . Bo3
3 00.605/178 336 130/
————
4
| ave. 200. 605272 13/2 \ . 0302 ]
I ——
POST TEST WTS.
- T
1 /0. 2773 792. 5974 012473
2 200. 9372 72597/ | ot 24
o R ~ T
3 /00,9372 795270 | o240
4
AVG. 2100, 92372 795972\ o247/
A WT. 0.332/ Q. 7654 0.4/6%
A Vie = Br A ml LOAD 50 klb/hr
A Dgv = 43.27 fe3 02 75 3
A Mn 45/4. 4 mgm REMARKS :
98
8830~

5 ey



PARTICULATE LAB WORKSHEET

7

S

TEST NO./7 £ r iadetr-ouwelet) LOCATION * |
Date L/MZ/ ‘ﬂ Box No. o Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final | 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT H20 RINSE | _ RINSE FLASK NO. NO.
BOTTLE NO. /L A
BEAKER NO. <
DATE WT. V& /28 V| //7:
TARE WT. 1 GF. "3 jeod 17 e
2 I AV A AL A
3 a7 Wlia~ gy 19 Sy,
4
| ave. 98 7409 \ o0.yi/8 \ . 7417
POST TEST WTS.
1 28 39S | /095236 | s. OY20
2 P9I 294 | 1045239 | 4. 042/
3 L E3 | 085290 | 4 04527
4
AVG. 7744 | 045235 | L O
A WT. 0.0/ 4.042 0./97¢
A Vvie = 3.4 ml LOAD 37 klb/hr
A pgv = 2477 £t3 05 6.7 %
A Mn 4547 F mgm REMARKS :

8830-5 rev



PARTICULATE LAB WORKSHEET

R

1esT No. /7 77 (imdetseutiety rocarion AEA14 Ty

Date 2/ 72 Box No. Eng.
Test Description
‘Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
CONTENT H20 RINSE A%’:gggE FEII:‘S(K PNt ROk
BOTTLE NO. /5 7
BEAKER NO. XL ,
DATE WT. e’ 28 \ pe/17 R
TARE WT. | 1 2004224 F7. 3232 | $2vo R
2 014736\ 7. 3329 |.F22¢ ]
3 0/, 423 0|95.3240 | g2z ]
4
AvG. 2009236\ 993337 | . 7237 ]
POST TEST WTS.
1 1018965 | 997519 | 1.4758 ]
2 201 1266 99 75/6 \ 17179/ ]
3 /01 §262 | 99 Zsyy | /. /793 ]
4
AvG. L0 2967 | 997576 | 4479/ ]
A WT. 0. 473/ 0.977 | 03552 :
A Vic = 73 7 ml LOAD 20 X1b/hr
A Dgv = 3724 £e3 o, 2.7 %
A mn 2296, mgm REMARKS :

100

8830-5 rey



TEST NO. /5

~ -

Date  _/-

Test Description

PARTICULATE LAB WORKSHEET

(Inlet, Outlet)

7> Box No.

LOCATION A 4, 3-.

Eng.

:,/.' /),
5

T A

Dry Gas Meter Vol (££3)

Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vie
ACETONE DRY FILTER BLANK
CONTENT 20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. 5
BEAKER NO. 2 7 £
DATE WT. PaTi D /-/3- 72 )-13-79
TARE WT. | 1 s L 929 grap
2 L e s "{’:"-1. &3 o
3 J03. D78 P | 190
4
| AVG. £03.2/00 P9 9245 X290
POST TEST WTS.
1 R ot BN RN *
2 IPRRADSTE B/ SRR A
3 /ot YR AP R AN
4
AVG. /03.4724 | /03. 9075 | . w73
A WT. 3624 3.9833 | /713
A Vie = 21.7 ml LOAD 90 X 1b/hr
A Dgv = ol2.34 ft3 Oy S. s %
A Mn ‘{53".0 mgm REMARKS :

101

8830-5 rev.



PARTICULATE LAB WORKSHEET

TEST NO. /% (Inlet, Outlet) LOCATIONA2ch LovsZ 757 op 7 2 ity
Date _ /=/5=- 79 Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial 7
A vic
ACETONE DRY FILTER BLANK T
CONTENT HyO RINSE RINSE FLASK NO. NO.
BOTTLE NO. % BE—
BEAKER NO. 20 &/ ]
DATE WT. L4309 | s-13-79 | sof3-79 N
TARE WT. | 1 200 2250 | /00.0743| 3487
ey T ——
2 00356 | 200. O46| . F445
3 200. 23441 /00. Q74| 8564
4
| ave 200.93471 0007461 __. 3467
POST TEST WTS.
1 LOL 0GR | 00,9077 | /06 ]
2 015/ R RA 107 Y B PR
! s, - Py . . T
3 R AR eI R W O I B :
I
4
AVG. L0/.0632 1 200.4029 ) /1696
A wr. s285\ 3298\ 3229 ]
A Vic = 43.1 ml LOAD §0 klb/hr
A Dgv = 233,10 ft3 05 .7 %
A m 771+ mgm REMARKS :
102
8830~

5 rey,



PARTICULATE LAB WORKSHEET

e ot / © ,L
TEST NO. //( (Eee—Cubhet ) LocaTion © /. -
pate /5 7 Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol {ml)
Final 2 3 Total
Initial Final
A DgVv Initial
A vie
ACETONE DRY FILTER BLANK
CONTENT d20 RINSE RINSE FLASK NO. NO.
%;OTTLE NO. >
BEAKER NO. 4 )
DATE WT. /- /7.1 /- /_.7? /3,90,7;
| TARE WT. ) 1 2t fseco Sy ) BHSTT
2 AT coof LAY
3 20TV B S AN
4
AVG, 78.73¢ 8 1100,6050 | 0.8457
POST TEST WTS.
1 99.2990| [0g. 10801 /. D738
2 98.49¢7 (04,1041 | (0784
3 99.99¢5| 106.10%9] 10296
4 9¢.¥966 [06. 10306
AVG. 98. 8960 | s06. 1034 1.07¢%s
A, oI55¢ S4989 1 0.03)9
A Vie = 55 ml LOAD Ko k1lb/hr
A DgV = 41.09 ft3 0o 5.9 %
A Mn 589/. 4 mgm REMARKS :

103

8830-5 rev.



PARTICULATE LAB WORKSHEET

)
/ : ‘i

4 PN
; AP A WA
,/~Y/'} 7 7 TR

‘o J

TEST NO. /7 (fntet |'outiet)

LOCATION, /B o POy

Date _ [-Lb-72 Box No. / 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 1
CONTENT H,0 RINSE RINSE FLASK FI:IL‘I’gE.:R . BII‘I%I:IK
BOTTLE NO. //
BEAKER NO. b4 =/
DATE WT. /-/7-79 Ltb-72
TARE WT. | 1 993239 | sc2.257 | %249 R
2 995777 | 252747 | 8avo
3 023790 | 10520 | 82¢] ]
S—
4
[ AVG. 923339 | »103.9754 \ . Z150
POST TEST WTS.
1 79,6173 J04.4%01 | |.2672
2 99.¢153| [py. 4118| [.2L72
3 99.6151 | J04. 4774 | 1, 2667 N
4 . 64551 /04-4773
AVG. . 996153 loy.4328 | 12470
A WT. 0.28141 0.502]| 04420
A Vlie = 33.9 ml LOAD fo klb/hr
A Dgv = 23.5Y £t3 0y 7.2 %
A Mn [}95,{ mgm REMARKS :

104

8830-5 rey,



PARTICULATE LAB WORKSHEET

TEST NO. /. (Enlety -Outtes) LOCATION -3 ' - ..l .7
Date _ Box No. Eng. L "
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 H0 RINSE RINSE FLASK NO. Y NO.
BOTTLE NO.
BEAKER NO. ¥ 30 H |7
DATE WT. 1-19-79 [~ 17-79 e
| mare wr. | 1 103,018 02,319 | 355
2 03,1098 [ /52 w20| gy
3 103, 1098 /a2 2109 4557
4 J03. (094
[ v 103.10941702.3127] 0,15%7
POST TEST WTS.
1 103 -fe62] 104,5997] 0.9620
2 /93, | o2 | 10Y4. 5995 0.9622
3 (037662 | [0Y4,5993) 20,9022
4
| ave. 103. /662 1164.5995| 0.9¢2)
l:A WT. 0.056p1 2.28C8| n. 109
Rowe 20:lece seeuree
Avie = 20,4 ml ‘f“"éeb°"}"%AD : bo k1b/hr
A DGV = 2031 g3 0y 29 S
A M 245 ),¢ mgm REMARKS :

105

8830-5 rev.




PARTICULATE LAB WORKSHEET

Fcon
TEST NO. )/ (&ntee, Outlet) LocaTion ABMA
Date lﬁ?ﬂ'?ﬂ Box No. Eng. T Ara
Test Description 7S 2 L/)/‘/Q/ Mo 2 2yt AE A
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 H90 RINSE RINSE FLASK NO. NO.
BOTTLE NO. A
BEAKER NO. #HE3 /6
DATE WT. )-22-Yal /=22°-27 1-)9.79
TARE WT. | 1 )02, 2094 7000 0.9)9¢
2 o2 xt G Vel 0.9/98
3 02.20496195.22¢~ 0.€/94
4 - T
f AVG. /0).3015 22,2387 | 0.Q198
POST TEST WTS. S
1 Jo2 02w /02 22 | ] 57 282
2 /32 Yo2T| /90 =211 1 0734 ]
3 702.4%61002.2217 ) 0747
4
AvG. 100.4627 | /o). 5348 | 10733 I
A wr. 0.09% 1 _3.49¢( 0.2538
A Vie = 2.3 ml LOAD b0 k1lb/hr
ADgv = A48 £t3 0y £.0 %
A ™ 29 32.9 mgm REMARKS :

106

8830~




PARTICULATE LAB WORKSHEET

'DC,w A
TEST NO. (9[ (shtew, Outlet)
pate  _[-2Y-79 Box No.

LOCATION A MA /-

Eng.

—
/ . ’r,\z?..

Test Description 7,(7@ CM,')A Y lz;‘;, rnf re ACA

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 Ho0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. J
BEAKER NO. Ha H)
DATE WT. 1/ 2217 1/229) 1-)9-79
TARE WT. | 1 10O 6OS2 Jo>. 234 p,. €503
2 JO0C  GOIAIC .92 ) n PSO
3 /00 €083 /03524720, 9506
4
[ ave. [08. 0085 | [p3,9741) 0. 8508
POST TEST WTS.
1 /o)osd o 99120/ 1e49
2 Ol.os0s |jo. Ha94| . [6S6
3 107 04%q o4 . 4962 | )1 0SY
4 I
AVG. [01.0500 | 109.4N1/{ 1./053
A wr. 0.444S 0.5224 p.254¢
A Vie = 43,8 ml LOAD 6D k1b/hr
A DgV = 37.28 ft3 0y i,? %
A ™ JA®T  mgm REMARKS :

107

8830-5 rev.



PARTICULATE LAB WORKSHEET .

Econr
TEST NO. o3 IEERL,—Outlet) LOCATION AEMA F
Date J.Z /Zﬁ Box No. Eng.

Test Description_ OPT O,  0op7, oFA, NO con. REINT,
7

3
7

Dry Gas Meter Vol (ft3)

Impinger Water Vol (ml)
_ Final 1 2 3 Total
Initial Final
A DgVv ~ Initial
A Vic
ACETONE
CONTENT Ho0O RINSE RI:I‘SE F?XgK FIrIJ'gF . B%igltm
BOTTLE NO. @33
BEAKER NO. /0 s
DATE WT. )-24-% | t-24-29| 1-22-29
TARE WT. | 1 000.9223 | 99.928(| 0.424Y R
2 100.93¢9) 99.92727| 0. 234y
3 100.936¢9| 79.93% | 0.834)
4
{ AVG. 2009370\ 97278 |\ 0.8743
POST TEST WTS.
1 20/ 0236 1043631 | /0204
2 /00.0239| 1043627  J.0206
3 20/. Q273! 104, 3622 /-0204
4
AVG. 2000234 1 /04 3630 /0205
A WT. 0, pnZb4Y 4. 43521 0, /9462
AVie = 32.) ml LOAD g0 k1b/hr
A DgvV = o Dd ft3 02 b.3 3
A m 4212.%  mom REMARKS :
108

8830-5 rey.



PARTICULATE LAB WORKSHEET

A4(rhA 4d.cC.

TEST NO.__ o 3 (Inlex, Outlet) LOCATION /7*5MA -
pate _ 2-(-29 Box No. Eng.
fest Description OPT  J, _OFT_OFA | Mo _gcon RENWT.
Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final B 1 2 3 Total
Initial Final
A Dgv Initial
A Vlc
ACETONE DRY FILTER BLANK
CONTENT d70 RINSE RINSE FLASK NO. NO.
BOTTLE NO. Q29
BEAKER NO. g |
DATE WT. =249 1-24-99 {=22-7%
| maRe wT. | 1 9. 3356 | 100.p 780 | 0. 3us|
2 99,3360 | [00.07 92| 0 94"
3 99.336( | 100.0735| 6, 47
4
[ ave. 993347 | 100.079) p.2yv9
POST TEST WTS.
1 79 8802 | 0. 6945 1259/
2 924727 V220,600 [.28%0
3 99577 ). 45 /.2590
4
AVG. 19,57%5| /00,6946 12590
LAWT. 0,290 1 26164 ] 0.414]!
A Vic = H6.9 ml LOAD F0 k1b/hr
A DGV = 42.2/% ft.3 0y 7-8 %
A ™ !37"'{ mgm REMARKS :
109

8830-5 rev.




PARTICULATE LAB WORKSHEET

Eeon.
tEsT No. =24 (Indet, Outlet) Location AgmMA F
Date " Zi Box No. Eng.
Test Description of7. 0, , OFPT. 0Fp — RBRisne f ARTicuinres — oy '7.9(("9
e ———
Dry Gas Meter Vol (££3) Impinger Water Vol {(ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vlec ]
ACETONE DRY FILTE B
CONTENT H20 RINSE RINSE FLASK NO. Bﬁgrtm
BOTTLE NO. G T
BEAKER NO. 4 //
DATE WT. 2-5-79 2579 | 2-5-19
..’ \
TARE WT. | 1 007872 797083 [-$291
2 20025501 99350i51 132943 T
Q| 99 i 1.5293 I
\
4
AVG. | 100.7969|  95.9084 1.5292 T
POST TEST WTS.
1 /C0 2 I~ | ). 7¢0 Y
2 /N Tty &S S al/ 2757 T
3 : 'j’ /50 Tia 2] ]. 2799 ]
- . IR———
4 L Lot
- T ———
AvG. /00.9/33 |jos-5628 | /. 7805
\
A wr. 0.1369 | _5.78941 2, 25/Y
A Vie = %Y ml LOAD 50 k1b/hr
A pgv = 24,12 £t3 0y %
A Mn be[32 L mgm REMARKS :
8830~

5 rev‘



PARTICULATE LAB WORKSHEET

A X
TEST NO. &Y (Fret, ‘(::f:'lebtf rocarion AZMA &
Date _ 2—(9'71 Box No. Eng.
Test Description OF7. 0_77 0P 0rA — T3Rine s far TeuLaTesr - 00 LoAD
Dry Gas Meter Vol {££3) 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. 7
BEAKER NO. * 9 T X
DATE WT. L5717 Lo-re | 2-5-79
| TARE WT. | 1 245773 | 90459 ) 0.7630
2 7 Y ik WUy 0. 52
QT | rrgig | 0732
4
[ ave 9¢.5824| 7943541 0. 3]
POST TEST WTS.
1 G99 14/72 199242 | l.ow /S
2 D7 1822 (7.7 Yo 10921
3 T ez ) o 9ze
4
AVG. 929.0621 | 99.284h | |.0920
T 0.572¢71 0.3v92 | 0.3299
A Vie = Yy3.9 ml LOAD XO k1b/hr
A DgvV = 32.%Y £t3 05 Y
A Mn 1252.2 mgm REMARKS :

111

8830-5 rev.




PARTICULATE LAB WORKSHEET

(5} O
TEST NO._ 77 (dsivet, Outlet) LOCATION ARMA £
Date  R-12-79 Box No. Eng. YAY S
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A vic
ACETONE DRY IL LANK
CONTENT H20 RINSE RINSE FLASK FINGR o
BOTTLE NO. . <23
F e
BEAKER NO. 5 K4
DATE WT. 2/u/2a | 2/01/29 |2/ 11/
TARE WT. | 1 ag9,¢ry S NIeY WYL A,
2 99.927¢ o), 4428 |, 26571
3 99 > 92 Yol 428, 26 371
4
AVG. 95-9274 1 fot. 6429 | 9,765
POST TEST WTS.
1 ARG Rl VAR P AT -
2 I VY L TN LY
3 {1 /(,.Ji 1,‘0}{.’.5‘( FEY ,O/UJ
4
AVG. 99.9999_] (06.$399 | l.0)0
A Wr. 0.07225 | 4.992) | 0.2Y¢]
AvVie = 0 ml LOAD 30 . X1b/hr
ADgv = 2Y. 82 £t3 0, .0 Y
A mn Sa/4Y.7 mgm REMARKS :

8830- 5 revy -



PARTICULATE LAB WORKSHEET .

Mech DC.
TEST NO.___ .~ (39met, Outlet) LocaTioN ABmp E
Date _ 2 = }2-29 Box No. Eng. Td’ng:
Pest Description
Dry Gas Meter Vol (f£t3) | Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final
A DgVv Initial
A Vlie
ACETONE DRY FILTER BLANK
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. ‘ . SX:
BEAKER NO. 5 ]S
DATE WT. IIVEE AR WY,
TARE WT. | 1 ' - R e
2 ozl Vaggioal 24
3 vy Neliolgige Vo Ts2R
4 .
AVG. - 199.93,0 1 10]. 41601 0,7
POST TEST WTS.
1 7 AR N AR
2 RO RN IV A N L
3 RN VA a1
, 4
AVG. 99.5299 /02,032 [, 2157
A WT. 0, LY ¥9 0., 92] DS
AVic = Yo m LOAD 80  xiomr
A DV = 22,00 £e3 . 0a 4.3 '
A Mn 1723. mgm REMARKS :
113

BB30-5 rev.



PARTICULATE LAB WORKSHEET

(8, . -
TEST NO. 3 . u-te-t,{osaet) LOCATION AEV’U&' 7 =

Date 2 /] S:Z E 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
CONTENT H0 RINSE Aggggg FID.§§K F%(T)?R B{&%I.m
BOTTLE NO. YA < 4 B
BEAKER NO.
DATE WT. 2771779 15/ g | 2 /1) R
TARE WT. | 1 [O00. 1igY | T 21 ek ]
2 /00 595 | 8. iz | 70472 T
3 S o g g ey RN o
. — ]
r AVG. | )00-9¢93]| 9%.93)01 0.70!7 ]
POST TEST WTS.
1 (0O [ e e s e
2 VAR I SR Y PR ]
3 of, o/l |, ) AA LGaant
4
AVG. . 101.0464 | Jp2:01 62| 0.9225
A wr. 0.027) | 3.0957| p.160¢8
A Vie = a1, l ml LOAD 60 klb/hr
A Dgv = Ha- b3 ft3 o %7 %
A Mn 3323.6 mgm REMARKS : .
114
8830-

S rev.



PARTICULATE IAB WORKSHEET .

De.

rEST NOo. &7 fimidet, Outlet) LOCATION \ r/#/* T 3
Date _ 21112]&22__ Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1l 2 3 Total
Initial Final
A pgv Initial
A Vlc
ACETONE DRY FILTER BLANK
CONTENT H0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. 31 1O 7
BEAKER NO.
DATE WT. VAL 01/ Z/n/7
TARE WT. | 1 eyl B B A
2 R VPR R P T A Y
3 A ;L Lre| 7485
4 .
AVG. 103.9260 | p0.93561 0.7652
POST TEST WTS.
1 [Gsrtzgg |/ 0] ac s
2 gl |)onic i | g
3 VERVEN T SRR S I/
4 Sot D
AVG. l04. 1303 | 10/-§137] 0. %S6
A WT. 0.1602| ©.5727)] 4.300Y
AVie = Ve ml LOAD 60 Xlb/hr
Apgv = 38.CS0 fe3 0y /0.0 Y
A Mn 137, 7 mgm REMARKS :
115

8830-5 rev.




SECTION 3,0
GASEOUS DATA

3,1  GASEOUS EMISSION SUMMARY
3,2  GASEOUS EMISSION DATA SHEETS

3.3  SOx DATA SHEETS

116

117
120
141



GASEQUS EMISSION SUMMARY

Location: TE&ST SiT7€ F
Fuel: fedN A
TENLEL o CTLET
02 Jco,|] co| no I noy| HC | O3 fcop| cof Nno| so, SO3

TEST LOAD % % ppm | ppm | ppm{ ppm| % % ppm | ppm ppm Ppm NOTES
NO. DATE % CONDITIONS Dry| Dry | Dry | Dxry | Wet | Wet |Dry | Dry | Dry | Dry Dry Dry

¢ Viz-ig-9% | 15¢e Yad locd  yury Oz BV o rt 243 | 7 o Pt

os | r2-ig-g 5w , 45 V96 {73 | FS S| A F2€

&3 | 7298% | XNe ) | B2 1233 |26 | 7 | 1% 73%

e 12-i83% | Ko v 8 | | 37 | 322 > | 2% 737

o5" | 12518 | $38 | fwtowd tuselwe. | G |ree | ns 97| 3| 2 G [iremycpre
¢t | zacom | 529 | fowlesd | yory O | 88 | 6 |z |24 3 | 0 62

¢7 liz-20-7% | s2.9 l H3| Fe | 252137 | o 1<

0% 12-2¢<7% | $29 { 72 | 2s) 71 | 237] € o jeit

05 122: % | 329 i{ 271 722 | 42 x| % o /130

/0 -6 | 976 Max Imii l)ﬁgel‘MC Er | nr | 252 3¢g| e | e fodef

/i i-§=% ¥ Moy fond g Oz g |rs)esi| 431 7)o et

54 /-5 | 99, ss|re 222 3] 3 e ey

3| 99 | o, sd |/2g| e | 269 2 | o 103

i /=579 1. 64 [ rrglzsi 29| ¢ |12 s

15| -89 | 98 | fuag ok fugh O, AN EEREALEEL L I ! Te6 PrercuosTe

7
NOTE: All parts per million (ppm) figures are corrected to a 3% Oy constant dilution factor
#15900

A%

Oy




GASEOUS EMISSION SUMMARY

location: _TEST SITE €
Fuel: DPENN AR
Beiler Outiet
02 Jco,[ col Nno[woy[ He fo; [co] co no| so, | so;

TEST LoAp % % | ppm| ppm| ppm| ppm| % % | ppm| ppm| ppm ppm NOTES
NO. DATE % CONDITIONS Dry| Dry | Dry | D Wet | Wet {Dry | Dry} Dry ] Dry | Dry Dry
[6A | 1-9-24 996 | O2FA  Elwretz M| ne| 28| - |~ |3 933 PeNN i

KB | ;47 | W ] 22| gl w3l - - | /3 9, |

rée -9-79 474 L gzl 18| 1| — - o 99, L

7 1-10-39 | M1 | Mee bad low O, 67| 1751382 —| ~ | 9 753 gI PABTic L LATES
(8 | 19| 1 | Mav hed Oxor ﬁ%' S| 3| dd ) 23] s | 5 Nio ' \.

(9| 1062 | B | frac lad, 010, Ll sa | o] eor| 38| 5 | i /I8¢ 7 i

20 | 1394 | M8 | pad tead noow aopr | B4 |27 | w0 [ 342) 3 |4y /o838 E

2! -2479 | 764 | fud feod porw dyappn | 80 [ N0 | 207 L 34| 2] 27 125 3 y
22 | -3%-% | 14 | Mo MLPI" bodopg 60 | 2| 3522 | 4 | s HWzg | e L SAST -
23 2-1-79 | (oo | My /ﬁjlk,;%ffz:“{( 63| /32| 22i|295)| 2 | 12 °SB B'%i:r&umas
24 26479 | re25 | play ,;,:jN:F[;ZO:IoM So (S| 549 | 289 o | -~ 113/ J/
23/ 2579 99.4 w:/oﬁﬁe;:;;z:r:og LAl 59| p5| 186 | 22| 3 | - 1387 v Bea K
25| e | HE | pa, L.\{ wvy 0 | ¥3 | 3| B A | - 708 PENN B

26 | z-1274 % 4 ] ’ Te | né| 2sslaz| 3| - €37

z7 | 2-27% Vi { o4 | yg| gl 20| 2 | - 70

28|z | 994 v do | 12g| d37) nd | « | - 63% v

NOTE: All parts per million (ppm) figures are corrected to a 3% O, constant dilution factor
#15900
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Location:

TesT g6 &

Fuel: 7PenNN B

GASEQUS EMISSION SUMMARY

B LER oOT T

611

02 C02 co NO | NO; | HC | O3 Coy 1 CO NO 50, 504

TEST LOAD % % ppm| ppm | ppm| ppm| % % ppm | ppm ppm ppm NOTES
NO. DATE 3 CONDITIONS Dry| Dry | Dry | Dry | Wet | Wet |{Dry | Dry | Dxy | Dry }{ ' Dry Dry
29 2-0099 | /005" Lt femd ost 0y 4 aphe | 5° | 33| 360 | 264 ] - 693 thﬁzﬁmwm
% 2-3% | 94 | oy Mr /,,w,yz‘:',;’/g 68 | 17 | 284|249 o | & 65 | 22 | 3450 "
3 2-04-74 | 1¢Ce /fg‘j fad iy (r)2 29 | 52| 139| 328| § ¢ &0
32 7-14-14 %% e 1 ) H< | 94| 22| 42| « % 7e3
33 -4 | 9o l gL | | 7B | Ao | o P £37
3d 2-14-19 7€o \v &2 | o) G6 | 228 i /0 &39
3 | M| KE | pog frd fpshwe |&1| 7] 07| 3| -1 - — PheT i L LYFes

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

#15900




rest siTE_ ABMA F

KvB

GASEOUS EMISSIONS DATA

FUEL ‘P@m\’//wu:u /m.A \

rest nos. +—9 Loap ¥ 63 Kb/,
DATE DEC 1 0 1978 CONDITIONS TRRASELI LE
DATA TAKEN BY ! / &my
T2 LVerrias Xrosrs _
02 | co, co NO HOT LINE SAMPLES, PPM(WET) so
Probe % % ppm{dry)} ppm(dry) NOx NO NO2 HC W)
Position Time | (dry) § (dry) unclcor uncﬂLcor uncjcor unc j cor{ unc [cor func | cor Lant_/(pr
_H ool By ) |93 |1%3}- e {30123 2 (%5 | D | b |eBofa, 1
[/ (€conoliosn] 9.0 |10 100 |150|2051338) Dy
2 (Econ at)|105S | 8.9 |/0.0 | 90(139{2331347 v |
Y(v.c out)l ool /0.3 | 2.2 | Bo | 13510 (347 @‘;,,k
s(ocou)|/103) 98 | 9.0 | 90 |145)| 210 1337 | N
HEwnahnio] &B1mo J1jojler] | g PRid3 351 ) | || 0] 6 [ewfyy |
_\1
Hemodlasel 9,41 99 1115 I17s 23%1762|2351265] 315 | 9| 9|5 p2g
R ‘ﬁ#
Af?"«ifs) 1300} 945 | 98 )0 |s74| 248|505
?O' i~ N “ 7 1
e 0u1) 11306105 ) 20| 981265123/ 3% A
Hfen s\ ts25| 076 8.0 | tis 2a5) 223\ 390\ 230 4o el soe| & |7 |10 )i8 |7 fe
2t réde Ny lwve |2z | se i‘gw 2{/424@ 3 ]
| 21 s s | /3 | 2.8 | /0 1209]233 472 P
- T | * ;
//r//,.,. N7 83 | 8| B0 | /1Yy 2?'0%113 o 3128 S| 2 13 | |os “‘7?:?
2t o |120e | 22 Vi2y |90 | 117|296 5 %—#JL- VT
L/ 445 1173\ (o ) 8.3 | w0 | 190]| e 1755 e 1
_, Dry MO '
poks e T
i (Net Line) T T ]
- Avtra dowel < fov |
e Inthde JRets 4o 5
i | ]
Lot L | M ]8.9 /o0 7 Judel . 15} sl Last L0 V2 o Q—LL
oot & |ave. |5 | g8 | 73] fvgfzfl A3es|  13es))i ) & VI | g2
B R o i d : e o Ve T
beoo 3 avG. ) 1)) FINary: “fJL‘J o/ 4e7) 140 ///////J 7 ;//// 2 13y
— o — - - ==
Y2yt L{ AVG. 7’5 H.ﬂ ,/'/: "/ '37 13333_" /3"1 ’ // 211 /// / 3 ////// 7 ?37
1'\)nl~)!x de ng"’ Ceelode V20T H NOCdes} nembers o —
NOTE: ~Parts per million (ppom) figures are corrected to 3% O
Lot lwe  we Sa.o-[)/fj ':\_d frn((’fJ Yo elfy bns:‘;
120 15900



TEST SITE
TEST NO.

DATE

KVB

Asmp F

Pa, MQJ-‘ VD.IGJ‘;C E{‘fc(_i?{f\’

GLSEOUS EMISSIONS DATA
FUEL
LOAD

5
pre 1 1978

~Hb

K 16/ h

CONDITIONS Lo LoAD [FASELinE  PART Cut AV E S
i 7

DATA TAKEN BY

_T'.Jm

Time

CO
(ary)

NO

wrm

ppm{cdry)

HOT

LINE SAMPLES

HOX NO

HC

unc 'cor

unc ! cor

uncj Ccor

unc | cor

unc | cor

WZEES

16 1172

8| 283

1831294

186129

0

0 |seo/o0p

J0:28

95| J4p

)93’a37

33 110 120

156

A%

“1es

— el

iS5 ]

SN R

C‘\ou" ". )730 *
y .

Coui

}d e

R

CV\Q\I 5S. on

s ?6"* SCKm«LL?r,;coqg

i
|
i
|
I
|
|

i
|

|
fed S

e

[

——

NOTE :

SROvATSE

/

) B
| oo | st
AVG. | i

Avq;ufijtw

997

= f

Rl
=

443w

VIR

’e
/ ;/,/ S

leas

,/“ ' "///,/ :, i

Ry

'//", / 4

ave. | | 1 ]

! Al
I

/.

/171,

/// l,”// /// -

rarte per million (ipm)

Jist e e ;”“,,',;

A

/,

121

W

are corrected to 3% O»
’,\‘vr,ll'l ’.

-

12300




KVB

GASEQUS EMISSIONS DETA
TEST SITE ARMA F FEL o Bituw caws (ool
TEST NOS. @ -9 Loap ~ Y2 KIb/y .
DATE DEC a0 1978 CONDITIONS L0 LoAD 0, VARIAi sms
20 DATA TAKEN BY [idony [ A
02 co, co NO HOT LINE SAMPLES, PPM(WET) e

Probe % % ppm(drv)| pom(dry) NOx NO NO?2 HC SOF'-

Position | Time | (dry) (@ry) L unc 'cor| unc | cor| unc lcor| unc| cor| unc 'cor | unc |oor wne e op

H 10251 8.8 0. |70 1103 Jiag [282/10 i 18812 ] 2 [ 2 | o 125/ 1oeg ]
Bl (<2 [ro4s |9 0 fn.2 |10 ['05]200 |10 f | 2
Rl Yrs |wso 06| 88 | 6s 3 | \15]004 | l P

e S 5 |
H W25l 8.8 o] £olys |ie 177 we amifgzleal 2 2 | o 780 /
) ‘ sy

P 132 | w3z {88 |10.6] 70 |103] |98 |29] ; | T
[ Pork 4iS{ 137 | os | 88|75 [124) 172 | 147 o v

o0 H Liis 0§86 | 1426 203|305 208 [267]198 !256] © W | O @
fos 162 1400 ] 4. ]2 4 | 140i2¢8}i93 1310 | i Yy
ol 45 {1330 |12 25]7.8 | wo inabligy 12 N | S
’ ; 'r
- - : S !

H 1512 | .9 |28 | boi77]185122b| 141222} 163:216| 5 L | 0 870/ I\
Pk 152 lisoclzy Je2lbo 79hguiow) = | | T e
Fork 4:5 |isin {995 [ 0. so;J 193229 _ e S g
| H looo [ 2.4 7.5 210 (w40 |1aa { w7{208 lun-foo le7] 4 18 | 0 sS40 /W2e |
Pk 162 [\ee [12.0 ] 7.1 {18 (US| 198 | 44l | -0 ]
B 46 w3 6.6 oy | o uy | TETE ]

_ | -
IR T
— do 0+ l : g.,ti ? ! T
B I HYEE ] ]
70 6 L ave | €8 e |V sal Lol 100" laiy 13} 10T
e 7 ave. |13 14,0 ’rj/,/.!.}fl"g L s6q) - 1567 35l ) 15 ) —
PR Lo BN DX Wil ) WPy | RN EXE N S/ AW O U
T 4 Nave. | 127 2.3 kool Auad s o usst, el e Vi o
NOTE: Parts pexn million (rrm) figures are corrected to 3% Op
Hst trne ASM,’:’(; r\‘»__’ (-“fccfec{ +n Jr-/ loug'),
122 15900



KVB

GASECUS EMISSIONS DATA

TEST SITE ABHA F FUEL ., Bituminons (ac |

rest No. /O Loan__ RO 10 /e (19) % CAR)
JAN 4 1Y/ CONDITIONS Ea c

DATE SkLIzE

DATA TAKEN BY

e 02 C02 CO NO HOT LINE SAMPLES, PPM(WET) 5”2—
probe % % rpm(dry)| pem(dry) NOX NO NO2 HC B e X8
sosition Time | (ry) | (dxy) | unc!cor| uné ?cor unc !cor unclmcof Bnc]cor unc | cor Unt/:rvr
= /3 |22 |/o¢ |35 ambes kel 1 ao 332,3: L I~ 10740/ 1040 |
Tyl 06 jgce a8l ezl 1 o 1 01700 fios g
; = ) A e , T N 7 - !
Dot e YIS 170 Yoo Yoo lampeeal —-- | - | il Adied]
a5 e ) |0 yeolas [oYe [34s szl 42yl © 1o o 10 1720//004 __
> WS T O | COREL Z )
."“';gu;\;i«:
Fu 1S3 | 2 | /)60 (225025 363|258 | 367 874 0101010 900,/;22;;;;
Pt 51010 /0.6 VI 0180401 360 £ort-10
— | fegt—
] l Base 0 &
l

L‘Z’;sﬁb_gﬁéﬂegl ! cot | dbn 't hel/l Vo:ml bn_ 1bo) Jer| Outts:db Fewmp.
hb W) Cw, ‘ ‘

|
— | l
|

|

i

| " n
| i - g()_.‘

cor
1 TR RPN (A > » o +
Jest /0 | AvG. g2 /l1 "4{///[ 2!t ) ./|33ﬁ 1339 ‘,.//'/"'['./ o o | oy P

I /. LV
- AVG. YN ]

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

123 15300



KVB

GASEQUS EMISSIONS DATA

>
rest S1TE.AUMA _F rueL_ Jo . Biduwiney: nr)o\\
TEST NOS w- /4 LoaD_/ " i
DATE Jan. 05 1919 CONDITIONS pty O
DATA TAKEN BY |.dowa | Shy
02 | Co, co NO HOT LINE SAMPLES, PPM(WET) 50 —
Probe % % | ppm(dry)| ppm(dry) NOx NO NO2 HC Re?;narks
Position | Time | (dry)}(dry)| unc | cor] unc lgor unc | cor { unc| cor| unc [cor | unce | cor Uncogt, [Goee.
o Jiss 8.1 §10.8 J1bo [223 12501349265 1310 {260 [363] S 11 | 0 [0 | 23¢ /uew |
Phes Jhg [ 8.9 |01 | s |236]z50 w3 RN
_Bawline ]
o 1201 S| 1].0/60 | 230 1239213720354 2 |3 | © |o 7]3//7?
- S 250192 7.5 114D 1211 2¢0009 7 Lest |+
. L. P R I S [ ™
- ./ - P
| H 1300157 h2.€ s00[SW 3o 26<]220 6920 osaf2 |2 | /D12 7%%
P-4+& 1,32016-S VL6 1820 gt |2p0 273 Test 13
_ A |05 6.4 | s2.2\170 | 222|292 298\|235 1290|235 |1290| & | & | 10 |12 | 994
ur 4es 1481 7.5 V144 12/0 1280|240 1920 test sy M
_______ o | S
: T
o *ﬂﬁ\
] 1
1 I
! — |
— T
- : ]
- o : . N
) L | | |
o L | |
; | T
Test 0| hug) 80 0.0/ 23) )l s Yl seel e [ 3] o 780 ] o L
Tt g |ave | €S el oA el Aseal Assalll 30 0 | e
W Jaue | s azgl a2 Cacg) Sbsul saln) 2 V12 | leg
T T ’ B S AR o ) / T T e——
A I P e 2 T e I v/ R U S T
NOTE Farts per million fppm) Tigures are corrected to 3% O
124 15900



TEST SITE
TEST NO.

AL WA

F

XKVB

GASEOUS EMISSIONS

DATA

\S

DATE

N8 1979

Taw .
A

FUEL r?c\ zéumim 2% ()m\

LOAD

Voo a‘°

DATA TAKEN BY  |;doua / Shx

coNDITIONS Hiou O. No&M 0FA
Loaw §

Pc»v'*‘n.. la *65

e

probe
Time

C02
-3

3

(Grv)

co
pem(dry)

NO

HOT LINE SAMPLES, PrM(WET)

<o,

rpm{dry) NOx

NO

NO2

HC

T
Remarks

unc ! cor

unc | cor !

unc « cor

anc | cor

unc !cor

unc | cor

UNcoR R / Col

position
| e

_H

Hig

3
1229
1520 |

124¢

0. b

T

150 1262

2519 e

YD)

2L51510]

0 o

L

le

Sp—

_720 / \oo;' |

1.9

T

Teud & | T

1z iz

}

263 100

)

- e

—t

-

H 1500

1.3

220 1291

2751364

251

|
u
Up 2| 307

10

720 / 953 |

\c\o

NdCLER

0.2

Moo 1236

Z7o‘3ﬁ8

et §18

RN

1.3

200 ! 273

(S0

278 1379

b?

270 1362

69 /a4l |

S . S

ISYS

0.l

S RPAYS

262]374

Te /8

_.I,“..w -4

|

L

-1

7.5

! |

AVG. |

EVG.

P
YA
L0

i

e/

iasol”

LY

BN Y

|
l
Vs

Z/?éj

W l

/v /

]

Y

i)

125

parts per million (ppm) figures are corrected to 3% Oj
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TEST SITE_ARMA - F

KvVB

GASEQUS EMISSIONS DATA

FUEL (‘)Q. ?r'\-luw\jmoq; Cao\i

TEST NO. A -2 -C LOAD___ [0 0%0
DATE TAN) 09 1979 CONDITIONS (OFA el lowg el Fvoverse
DATA TAKEN BY | i1doua { "“by
1
oz [ <o, co NO HOT LINE SAMPLES, PPM(WET) kfe)
Probe % % | ppm(dry)| ppm(dry) NOx NO NOZ bc R%marks
Position | Time | (dry) | (dry) | uncicor] unc | cor|unc lcor]unc|cor| unc Tcor |unc Jcor e / cop
| H W20 | 7.7 11.3 {170]230 |< A >| 1014 | (E\ofj
st R (G- A
B isig]7.6]12.4]180 e NA 2| 10113 | 680 / a13 |
_ et 7 - A
I 15351 7.4 |12.4 [l 2N )& —vA —+—+—34 16 | 13]720/ a¢, |
' Testk o 16 A
p -
o lb2o}7 L ]12. 81251163 NA 1013 [ 760 7 a4
Teob ¢ (G
B Jan. |10,|197F <
i et
H  |\eoo|7.4S | 1.9 |268 3404 NA —> 010|720/ qay |
‘ Tek & 16-¢ 7]
| W 3012616250 Be3lE— —{N/A| # 0106807937 |
- | i O I s e
| I I N P T
| —_ — (Y ] 4
i ! 4G 100°F »m‘i’
":f"/J ?: f{" bec o
e
| | | i
i T ———
! ———t
| IR N ——
/7 ' S T g -
| JeA taue { 2l a0 Jbagll 1 L Ly YVI3) 733
po e v alp s ips| T 17 N R N T
o T TR W Vo o T ea———
leClave. | 9.3 {81/ /w3281 “ 7 /. , /111y 0 j‘j,\
NOTE: Parts per million (ppm) figures are corrected to 3% O -
126 15500



Xvs

GASEOQUS E?"IISSIC\NS DA A
TEST SﬁITE A,”)MA F FUEL_ TDQ B:+Uw>ﬂnf4;_ /ﬁ’- l
TEST NO. |7 LorD /00 %
DATE 1-10- 19 CONDITIONS LOW &y _ MORM oA
DATA TAKEN BY " Lix
e 02 CO» CcOo NO HQT LINE SAMFPLES, PPM(WET) .r\’&
probe % % ppm(drv)| ppm(dry) NOx NO NO2 HC Remarks
jtion | Time ] (dry)| (dry) unc | cor | unc | cor] unc Tcor] unc| cor| unc 'cor unc | cor UN¢0£1/1OA1
| positio - : ]- D
1340 6.7 112.8 |330|HIS|€ : /a | 2l 0 10 | 750/ G4Y4 |
P dis |ysl|raclinz |30l /A ]
T w |isad) b li2.81235144]< N/A A 0|73 | 760/50
owis 12gt73s 0.7 13601475 NJA
[—
4 Yool b 112.0 123097 N/A 5| 10 13760/ %<
M Ww2s]| 7,7 1.3 188 1263 NAA
| | ]
— 3 l
" l
/—‘_— H R
I i
— _
— .
N ]
——
//——'1
ﬂ ! =
] ; -
]
“ ) Soz C oy
.l /) ; / x/' ,' o ! 7/ r/, ) il -~
‘{e;’* / AVG. &'7 /J'{ ,/4,"',//392 L /"" v’! / //'l ///{/4 ﬁ 75 3
i ///"’: ‘,’v/'/" I ’ ‘ Jf ‘/- s I/' 4
AVG. N - i/ , / /1) ’////
SIS il T R / ! i
- AVG. /T /R R
|
NOTE: Parts per million (ppm) figures are corrected to 3% 0y

127
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TEST szm/f/ﬂ«/ wZe

KvB

GASEOUS EMISSIONS DATA

FUEL 4. B Frminous Coa |

166D, (BO Jeib] e )

128

TEST NO. /8 LOAD
DATE - 8- 79 CONDITIONS_Of7. O, _HitH OFp , fatvicucare s
DATA TAKEN BY Tidowe /Chy
02 | co, co NO HOT LINE SAMPLES, PPM(WET) o2
Frobe £ 1 % | ppm(dry)) ppm(dry) NOx NO NO2 HC Remarks
pPosition | Time ] (dry) ] (dry) | unc | cor] unc | cor| unc lcor] unc] cor| unc [cor Junc |cor weor /coee
N 525 | .3 | 12.8 [160 19 [223 [273|208]225]206]252] 2 [ 3 | /o |12 | $2¢ /r0ag
P 4is |Moc| 7.0 (120 |105]135]193|248
H 410 | 5.4 | 13.9 | 220 [254]213 |240]198 [2881195]225] 3 13 | 0 | 0 | 930 /1073 ]
Vesk 4 \Q
H o hisis| uslmz|esola12 [228(353)202 2700 [222 3 |3 | 0 | 0 |1020/1123 ]
425 |i1s20] b.3|12.8 |b20 (759|210 |257 T
K eSS4 113.21220 1254 |260 |20 |238 2787301081 B /0 | 10 1060 /1y~ a ]
_ ! S 0112 °//223
l R
_ |
l I ———
. | ]
- N
o R
. L ]
“\
\
. -
’f':f_ /(_V _ ] ave. {; /31{ f/// 'iﬁﬂ "'A,'/ / 23 /(/// ;qb /; // 2H] 7//,'/ 5 ’////Z é ( “O\
e, /I A E/A I N 7/ R 7
7 T T G 7
AVG. /’/////: LA /,’1 /] jii /, / / / / // //// ///
NOTE: Parts per million (ppm) figures are corrected to 3% 0y
15900



KV8

GASEQUS EMISSIONS DATA

TEST SITE ABMA F FUEL R. BAunivous (oo |

TEST NO. i roap_ [00 %%

DATE 1=16-779 CONDITIONS 6F7ymuit 0r Lo oFA [ARTICuLATES
d )

DATA TAYEN BY [1deuwu [ SHX
T

"] 02 | co, co NO HOT LINE SAMPLES, PPM(WET) S04

>robe % % | rpm{dry)} ppm{dry) NOx NO NO2 HC Remarks
rosition pime | (dry) | (dry) | unc !cor| unc | cor unc | cor| unc | cor| unc | cor | unc | cor (JNQI?/Cbﬁ[
r -

"fzmo 545 |12.8 | 790lauc | 2521201 |au 1 1283} 9231274 8 110 {/5 18] 90 / ui72
P 4ig [2is |70 {1LL 160 b1 L2251 0d | e

; | —
jzm 5.5 |12.8 | 477154b|256|247|2251273]233127) | 2 |2 | /5|17 | (022 //18S
puscs [2255] 7k 113 [A701360 1945 20 oy P b Pl o

j—:imo b.Y 124 240w, |260(2/8 12401294 (2281291 2 | 3 | Io |12 | P60 /1270
Mﬂzolo 4 16201669]235|202 el 219
I
—
—

] . Ay i) _: _ it ) le
<75t Jg|ave. | 7910 //!éo;l b D09] ) Magsl Lol SV 1 2ANETA
Iy e/ N T Ry o
AVG. g A I GV R Y/ i/
b—"" J ,,: ) :/ ‘/' , /'. ,’l ; . /7 y =
— AVG. TR s N v v/ (R |

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

129 15900
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TEST SITE__AEMA

wNS

GASEOUS EMISSIONS DATA

-
FUEL to. ffﬁ-\uw\{um)c

EN

Cooal

TEST NO. 20 LOAD_75 %
DATE N~ 17- 719 CONDITIONS Nowvugal V4 powwpal A .%l‘w'u‘lc.‘(i
DATA TAKEN BY  Shy
02 | co, co NO HOT LINE SAMPLES, PPM(WET) Do
Probe % % pem(éry)| pem(dry) NOx NO NO2 HC Remarks
Position | Time | (dry) | (dry)] unc | cor| unc]cor unc lcor| unc | cor| unc [cor Junc |cor UNenpL/ cort
r d eS| 7.57 (1. 70 143 {276,155 ZZofi% 2181204 2 12 | /5|20 £o0 /1067 |
P4is [b2z]92 | 221 65 11021222 |3bo i ¥ 2e
H 163018.3 | 10.3 {65192 | 244 {346{ 2281223728 1223 © |0 | /0115|190 /120 |
H 1745 | 8.6 | 10.8 | Fo |16 |230 |343]222]24]2201219) 2 | 4 | i0]is| 792/ 1074
Pus s [176514.45] 9.9 b0 |44 [2%]23 ) T
] o
W \8S 8.Zf 19.9] 70 199 1278 2’5§ZZZ 34 220§3oﬁ SlYiloltt]| 760 /106
PHAT 1182009450 4.9 | ko 194 (2151327 N | Tei s —
| ] | —
| T "(—_ - — ]
i) N S R B S ,
. @ |
] | | |
3 1 B : E ]
! | l 7
i | ] ————
| | |
E 4 —3
| —
1, — ]
_ . 1| : ; i —_ ]
‘ ,/) ) ! T_;% . W T S”l Cor‘\d
Tee ) ave. | M1 /0.7 il ool ML /1320) 37 1 3 1 s | 10 €8 ]
AVG. g -/ N /L/L//A T
YA ot , oy T T —— e
AVG. e A ;] . O 1/ 1 ]
TTT——
NOTE: Parts per million (ppm) figures are corrected to 3% O
130 15900



rEST SITE_ AEMA - T

KVY3

GASEQUS EMISSIONS DATA

FUEL \:a T

:—‘LA w‘.u,“g 0_)0&\_

TEST NO. 2 | LOAD__ 757
DATE TAn 24 1319 CONDITIONS Majtd 0,;7_ oK M QFA/F’A:'.\'H:M"ES
DATA TAKEN BY Sl
e 02 | co, ) NO HOT LINE SAMPLES, PPM(WET) €O, ]
probe % % ppm(dry)| ppm(dry) NOx NO NO2 HC Remarks
position Time ) (dry) ] {(dry) unc | cor] unc | cor unc !cor | uncl cor| unc cor Junc Jcor uvcalﬂ/c,zgf“
”::E:;__/on 75404 |35 1113228730y 247?28‘] usizezlz (2 |\ /5|20l 850/ 073 ]
TP | nos| 8.4 [10.6]86 11|21\ |20l | N t ]
4: S |oss|RAS |10.2 |75 111111981243 | e
\
r/\:L___\Q\o 8.1 |14 |RS |19 |240|235[225(214 [228(21 | 2 | 3 |25 |35]| 900 /1256
2 1122¢]8.2 | .0 |Bo | 11212301223
| Pyis |12 8AaS|0.3[75 112}213[314 Tew
- —
1 |i2ss]7.7 | Vo | 7slwz]225]318 |18 [2as]2ig [295] o [0 [20l27] 980/ 1226
P2 1300183 |w.bi6T 92224317 i
6 4 ¢ 530518451 1.9 | 6o 90 |210 |31 Nty g
i |
—
.|
= Plop(ﬂ H 77‘;— \
|| 'Tvorr '775/' | | -",'/)Jw
oot 3 fave. | 4.0 L ]).0 T/,";"//v ) Y R Fy BT VR VA P N
EUEN (WEY, CD) /1000 5N 8 I R /77 (7
- e A/ O N VR /O V1
NOTE: Parts per million (ppm) figures are corrected to 3% O,
131 15900



TEST SITE AEMA

F

KVB

GASEOUS EMISSIONS DATA

rest no. 22 [/ CAct ¢ SO,

FUEL EA ToUMINOG, CoAlL

LDJAD

\oo /e

DATE JAN 31197 CONDITIONS Ophimum OFA ; Opfvana Op
DATA TAKEN BY Sk
0o co, co NO HOT LINE SAMPLES, PPM(WET) o) e
Probe %: % ppm(&ry)| ppm(dry) NOx NO NO2 HO Re%narks
Position | Time | (dry) | (dry) | unc |cor) unc | cor unc ! cor| unc | cor| unc lcor |unc | cor \)Mm
H oo | b.o |1z 4 Jwmofiesf2ac(282i218 (7621218 2] © 1o |1o]i2 | d8e /i 1
Py |20l 7.8 0 6] 120177]218 (297 T
\
H 245 | 5.95 [ 13.4 {120 |my |29 201 og 1264 os [26a] 0 |0 10 [12 [ Q60 /1igg ]
P 334 |05 | 7.0 | 122120 |15t 218 280 ’ T
H Wy | 5.7 1121|350 4121223 [2621210 [247|208 12451 2 | 2 |10 |12 '0“07224‘4
P 3ol Juss | 6.2 {12.3 [ouolbel |24 |26L — <<t |
——
T
- .
H lbos | 54512 8 |S201b22]233 12791216258 21t (2S6| 2 | 2 |20 |24 | 880 /1052 |
P 244 {lelo] 6.7 ]12.1 |Soo'b2a]223 |281 ; —£0SZ |
: i T
- : ; ;
__H 1820 .3 |13 3 ]240:9941235118b|216264]2/6 2648] 0 1o [l 8 XW
0 254 |1820] 64712 2 l200 12567251288 i
| | | E——
i | | —
| ,[ ]
a T
N —\-n
] l E .
,,,,,, - e ’POV-*- H ) l —“\—‘
A B )
] (Pocis] 3 ‘ SO N
- oo \ TR0/ EX S A e b ol Y/ // z D
| Tost s | ave. | €O} (3.0 7155 ,:,Ael /b ?r/f/' L) JL&L\
I FAVoN LN (2D 0 I o > ///// //////
AVG ,f"‘/ 7 '/‘.'/l,i ;o / /) ///// /////, —
—_— ]
NOTE: Parts per million (ppm) figures are corrected to 3% Op

132




KVB

GASEQUS EMISSIONS DATA

TEST SITE ABMA F FUEL PA. Biduninag: Loal
h - EwiNke €
TEST NO. Z7Z Phriicu(en? LOAD \oo Y
DATE FER 1 1979 CONDITIONS Ophivquw OFR Tpligsroat Do 0O Eon Hobrel
DATA TAKEN BY (ke P ReTeeren
" 02 CO5 co NO HOT LINE SAMPLES, PPM(WET) o, ]
probe % % | ppm(dry)| ppm(dry) NOx NO NO2 HC Remarks
,.2.95’-—1—1"—121 Time | (dry) ) (dry) | unc | cor| unc | cor| unc Tcor| unc | cor| unc |cor |unc |cor luncore / coke
o loos 6.t 124 1120 [Is7]262 (204 |ozmlese]ozlzay| & 1o Vo 1121770/ 739
7 -4 sl 7.6 107 120 161228 302 P %3
et LosCl 7.7 |02 | uw 1uaj2z8!304
—_gj_ﬁ;i#ﬁsO RoZl1.3 | 901125[2720[306
1, i
1210 | 5.45 |14, 0| 120 |y |2s8|204|222 277230 27| 2 |2 | /o | 12| 790 / 745
1-q.g-b] 220 7.4 12,0 |100 |22 220|299 i Mobiwe o 7
. [
|
p——/ e
Ho jrucle.oc]iz g lleg 1431240 284]221 bl 2201265 1 11 |10 iz ]| gva /101 |
~ ovved nzol 76| 12.0 [140 |82 214 287 | et |
t
—/—-—‘ . ) -
__'H/,J&L{_(g" 2. 412802381 251279| 211 12561209 1252} 2 | 3 | /o | 12 | 960 [/ 1éo
iy |iss| 7.6 |t [0 15im]204 272 | reemcniene ! |
0 ' 1 ': |
T 2| 7.4 | 12.0 122012911229 1303|121 (27512092771 2- | 2 |/0 |12 | 9¢0/ 129¥
oz ol Zon 1 £.25)10.9 180 1254|218 1308 5 Mooy R(Tk |
Y _Lo‘._— ] | PARIILULLLIL -
L ]
Pord | o
(9&”53 5 b | - ‘ /503)
) D7 - | T 7 ; e
"Eét_}}_ ave. | 654 (3.2 ‘f//'/'.//'{%a‘ 1298 «“"IJ-‘IQ 'Jl‘°27| /Z/ 2\ a (05 ®
I T )] e 7 S R Vi
- / u” | B 1 /,’ /7
I AVG. :///4/; | |/ /! . '///l ///// '////_7///
NCTE: Parts per million (ppm) figures are corrected to 3% O3
133 15900




KVY3

GASEOUS EMISSIONS DATA

rest sITE___ABMA E FUEL  |o - BVomwous (on] (Cleant o v
TEST NO. 07';/ /5«',« G Py o Fewlites LOAD 50,000 I/ | 100 2 )
DATE 3'1‘/"71 CONDITIONS OFT. 0Dy OF7. AFA
DATA TAKEN BY Skix
02 COy co NO HOT LINE SAMPLES, PPM(WET) ) —
Probe % % ppm(dry) ppm(‘dxy) NOx NO NO2 HC ;Dn* X
position | Time | (dry) | (dry)| unc |cor|unc |cor unc ! cor| unc [ cor{ unc Tcor {unc | cor uuco;elii_;&
H 1215 | 4.65]14.8 620 Wil 26E 1292|2420 |45 (270 0 (o | wfa | 7és/0ns ]
Rer 2y |1220) b3 [12.8 J340 [HIw]240129 i FL
o 56 |1275] .4 |12.8 |30 [U44]a43 500 i
o 120 4.6 [1u.a | wwo|usd {702 |9a4|2uc]264}2451261) O 10 | NjA |1020 /1120 |
Then 2 el 1315 L bt | 12.6]|420]518 240290 HeBer w2 ]
e Sib 11215 16.28113.614Y0[5%7|1242 (295 = e,
R 3-4-5-601220 [ b. 3 |13. o] 440]5%4]240| 294
u | ]
| l ]
c ! !
H . w{z; 5.2\ .% 320)355 260 |226240 |273 Qt!oJiQ?E 0 10| wih | 992 / 10,
Pz 254 | 1425 7.0 |12.0 |220:2871238 200 | Weter €4
Qs Sl 1440 L. S111.9 U059 1242|200 ! ' :—W‘"
e 345 6! 14401 6.5 |11.9 eoieez M0292 |
H |isss|S.6 |1y |beo olosc aaclrz0i2572201257) 0 [ 0 | M | 770 fusy
0L 24 |iag e ) V2 Sl 7027 p22i3j0] ', 0 Rer g
o) TT) L I | 3
| ! | "mku‘]e‘lfL
H Foo 1 4.7 L14.7 1400 144212381263]2201243 2201242 0 |0 | N/A /,30//27}“
P 2oy V75| 7.0 (V2315401704215 280 TR
0 5S¢0 |17210]b.0S]12.8 |460|5U 1228 271 B PM
P3y:56]l70g] b.S |12.8 400 1447 21512671 | ‘
Part H : o T
(Ports 34,5, 0 ) l 'g \ P
T = - 7y REE P ,' " T — . 1—- y S‘ 2ty
| Test 3y {ave. |"SOD ST suql gy taeal e o V- ) wa ]
B R (V3] L) 7/ R GO LN 71/ ~7//ﬁ% -
27 I VA N/ B V77,
NOTE: Parts per million (ppm)’ figures are corrected to 3% O I
134 159009




TEST SITE ABMA F

KVB

GASEOUS EMISSIONS DATA

roL . BY. Goa !

TEST NO. 234 /BRWK TesT LOAD___ /00 %
DATE 2-2-19 CONDITIONS QFTjpuit O, O?AI 1) E cow, NorPER RE/NY
DATA TAKEN BY Gabriol
T 02 | COy co NO HOT LINE SAMPTES, PFM(WET) 5I7
probe % % ppm{drv)i ppm(dry) NOx NO NO2 HC Remarks
position | Time ] (dry)] (dry) unc | cor| unc | cor| unc !cor] unc| cor| unc [cor func [cor fops.-co Av- =
7 ' g . o~ i3 e f;’__wnA_ B
AR V7 WAL W RAVE L A KA ZA LI B> AV PPt I M VY7 R0 7 WY1 NS O
pod 4 V02235 5L 3012201050124 | k13 | o i
597 .
.4 2242 600l /2.4 1160 097 235 | 821 207\ 260) 248 252 2 | = Naz- |- -\ w0/ r332
ie 7 255 | $.85 \ /241 /%0 /63244 1255
o | | .
r—-———-—f H
| P7/k
| K l323led 2241185 2331228 257\ 24 249 20264 4 ! 5 P //5’0/ £498
./ 23| 75 sieliszisa3l298129/) —
I
S—
.,
S
: ‘ l SOJ el
est »alave. | 521105 'f"/i//// oS8 AasS A —1 e
1y [ i . . s W R
AVG . /,//%/ 4 ',- ‘/"/l///‘. ////,//
— ifli ' 7 7 -—
AVG. /////! L . ///l ////// //////,
NOTE Parts per million (ppm) figures are corrected to 3% 05
135 15300



GASEQUS

KVB

EMISSIONS DATA

P Rt Coal (Gal 3)

136

rest s1TE_APMA I FUEL
TEST NOS. 45 —2% Loap___ D07k
DATE FEB 12 1979 CONDITIONS ©&» VA(“{,«*"N:I Mo rm. OFA
DATA TAKEN BY M (G Gapricl
0o | co, ] co NO HOT LINE SAMPLES, PPM(WET) S02 —
Probe s -] % ppm(dry)] ppm(dry)| , NOx NO NO2 HC Remar
Position | Time | (dry) | (dry) | unc | cor unc[cor'/ﬁnclcor unc | cor| unc |cor [unc [cor :)s
H 08| 8.4} 202142074 127515991281 9081263\ 552) 17 |26 |1.000.5.] 477/ 799 |
¢2 075 289 s0.20s24\0701288) 39
3466 | 50| 23810612071 | 275391 TosZ 28 /% o
]
- S0: |
M 1107} & 95| 12.2) 150 123/ 1285 36812001823 | 258|300 | 2 |o56] —— MZL
/¢2 21354 6.5 | /03 2on (249274 243
345 6 {2/4F 740 2/0127N2£4)\ 357 ﬁstﬁ
- : 5-17)]
H 250\ 025\ /2.91,701201250'3051227 2781226 \270) 2 1294 + |70
/2 o7 S%) 12/ 1140 67\ 2951293] f
4 704 1.0\ s7012/9122%\2 I , o7
34 5 6/3/0 ! ! ;—‘LZL.L
B f | | 302
ol 25| 136 w0l o248\ 2e3) 222039\ 2is 2 | 7 {2 |+ | 440/ ezp ]
152 V4300 4241 13,3 1525 Se 4244 1243
345 @ /9361 525 1/ 4 | 250\2801234 1267 Tos? 23‘451
o T —
T
L ) .
T
oA SR e |V P | 24 SR
. |ave. | % B ./,,;,f//, WAl Pl ///// % ///§ ' 037‘\:
e[ PRl el T VA
D 77 Y /
_ AVG +(~‘5 '3""»1‘ ."/.’»'.,’{'3 i<y M W 8/ ///// vV | sy
—]
NOTE: Parts ver million (ppm) figures are corrected to 3% O
15900



KYB

GASECQUS EMISSIONS DATA

TEST SITE ﬂ[?/’?// ” FUEL 0)& B3Fwiwous (ul/(u./ @J
TEST NO. _ oM /pa,w\,(des { Beink toap /v Y,
¥ I .
DATE 2-13-79 CONDITIONS O Prirtum O, * 0FA (tow 4., Hice oM)

DATA TAKEN BY /| Joume

e 02 COZ (afe] NO HOT LINE SLMPLES, PPM(WET)
probe % % pem(dry)f ppm(dry) NOx NO NO2 HC Remarks
position | Time (dry) | (dry) | unc | cor| unc | cor] unc 'cor} unc | cor| unc 'cor func Icor | ’O;q"c/cor

@ g $.% 1123 |yaolugplaceles] 207 2402057238 21 2 ITob.s | S8e /el |

(34,56 | 1831 ©.012.0 1300 361215 1260 | e |

I ] (Pevticulates)

| p |dreo 4.5 | 13| 300|337) 247 209|2a] layj|aaf |2yl O | 0] — | 6] 205 .

EYXAEID 4 64 1113 12151265]2171268 Tew dan |
| | Grix)

[P QU IGUDY SIS pE—

- S N N PR N |
Wm\' AN !
- (a3l s b) i = — ]
,-je,cr,féﬂ—i"‘;- 5.0113.3 ///// 3“ ";/’:!J(v(v . _f'J‘U ) ;/, ' ///// - <__L,_‘1_3__4____#
SO P T ) (7)1 0

L’_’# AVG. i Oy , v ’/////, ]

arts per million (ppm) figures are corrected to 3% O,

137 15900




KVB

GASEQOUS EMISSIONS DATA

. - D )
TEST SITE JAMA e A~ FUEL [~y . N

TEST NO. JO /(;olcxo-/r fo% + SASS LOAD /o
{ ’ :
DATE P CONDITIONS /o 5 4t 7F 4
DATA TAKEN BY M (5 Gasriel/ >. [ .
o3 | co, co NO HOT LINE SAMPLES, BBM(WET)
Probe % % | ppm(dry)| ppm(dry)]  NOx NO NO2 HC Remarks

Position | Time | (dxy) | (dry) unc | cor| unc | cor unc ! cor| unc | cor unc !cor | unc | cor

A 2/20) ©.25) /1.012643/7 12301 2311210 1256120922} 4 1018
45 Glsg) 721061205 12671220 257

3

N A I R A - | ey r i PRI
s e RS LS 2.0 12902360925 127¢

H___ o] € |r2 [sooissspastzboglars|ooclcd -3 -3¢
Zd, <. 6 Y Co .S o4 1220 1za7]223 1277 |

d Caxql-$|o.d :‘/Oi'—/:lz'so)f'<~ 2L 122 Ol ol e 15720 DE

TH e (€037 10 Jimio 250 s |27 ¢
| | ]

B ‘// Gh’ C"? /d% /L') :2(‘l ,) KBOCL_)__Q_M_:_._l‘)“i’__QL:;L(? SL/(_/ Cssgp

(86 (30| 28 [y e ?7152(”:3% ‘ | -
} !

|
I | | | R =
- - T e , | — -
K 2.05167 J2H [ 2')0?405 2 syf2dRlaea] ) 12 | ¢ (“m
1,4, 8.6 735 4 {117 |14o s 2060 32 y
1 SR
!/ fHo |§.6 12,010 |"(O 771%#/((‘.'\\,_,5 2ecbvabel) 3 lav 1R 9 m_,
? h_“\\\——ﬂ
[ I
3450 fave |6, 82 L7 Y204 299 248l 267/ 037 52| oo
. Hiave. | 6| 138 {71 267 Y 3 i , AR/ -
AVG. ) AN T, n " W I
.-—-“\‘——

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

138 15909



KVB

GASEOUS EMISSIONS DATA

rest st £ rh Les FUEL ) ... - .
TEST No. /[ — Y LOAD___ ¢ ey
DATE A /179 CONDITIONS !, _
DATA TAKEN BY - (
o2 | co, co NO HOT LINE SAMPLES, PPM(WET)
probe % % ppm(dxy)| ppm{dry) NOx NO NO2 HC Remarks
positio Time | (drv) | (dry) | unc | cor} unc | cor unc cor] unc| cor| unc !cor Junc {cor T L v
'{;‘-,-——i [Ho2? /O, < $’ (3 [‘: //:¢ /70 0
B . . . ' . . - .. \
____H_ ZICER 7Y SRl (O 74 AR FY s [V R V20 STa7) NG (U I 2 bYW A UL A
2 bron)d.) Nis2 |97 byl 19 |ng st * 3
g lraefda 72 oo lieli=clrzlggliqliaa iz 52]Q 112 |420/e8)
L= Eenu \ S I A A K PERSES] Te st 43y
Tt A Do H.ehl O
p Y
/ oS Was— 1720 120033 ol I1H212 Wil 2o ids2 | 2 o 1Y 12 |3%2 />3
: /i zo dflio 167 1o /@g%/p oL Tob #32
Sy e Wso g 82 b 1o HSG :
eTe
Tet & |32 bolo,
) 2 o0 |72 111 {Co e |217]2 4 ~
= 7 - - . -
v b5 1o U3 1o |971zee2est/e s ticnlasl o Lo Lol [wo /G2

s e P18 [ 72029y Tes{ #33

1,2 ez 1S lizg |5 |1 1900218 :
H 14 20 1S ¢ 13,2 197 11 o acfyo|20))/¢q | 200 (17 bg las svyo /629
TR Ik 6 111) J7o |59 185723 A Test fay

M de P
sl we 147 193 | |30| % line | Vax 43 T
[ Wlave. | M | $2 440}’//4 b Vil aie V277 iy 7,/ 8 V77 6 | s v
. _Plave. |l 03 Wi Vi) e U3 Ve Vi | e
" Wave {7 | s VI e Vg oz Vi Vo V0 Vs os

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

GASEOUS EMISSIONS DATA

TEST SITE P PHE i F FEL [ean D F
TEST NO. _ L S Loap_7< 7
DATE 2 /14 / ¢ CONDITIONS &/-/.co i) N Hsea ok )4‘
~
DATA TAKEN BY O 7 C
02 | <o, co NO HOT LINE SAMPLES, PPM(WET)
Probe J t | ppm(dry)| ppm(dry)] NOx NO NO2 HC Remarks
Position | Time | (dry}) | (dry)| unc |cor]} unc cor} unc {cor] unc | cor| unc |cor | unc cor
Heaaindfe 1S 1712 109 190 Vo7 ]2+10]3¢0 AN Jomed 1
o, s 6 V6 iolfro 128 |70 |11HR{037s ot H
T
f/)//.,);,ﬁ’ 30 1$.6 1113 176 r0p]250]3¢3 '"/"‘(E
3 d  yrzo|loaS|g 2 |68 Yodza vy 42
: \
i (¢ol ] /¢ ool CH {102 |70 Voo PCO 371 /s TM:
1d56 B€Is]9 | 9¢ 170 iz boolfze o ad
f"~ ——— ]
r—( —_—
\
e —————
—_—
.\
» \ﬂ
E{m D\LT T
(v Jout) —— ]
v_ T _ T Yo i i /1) 1171/ R
es] 35 Lave. | €71 10 /////// 197 {////, 38017/ s ////// /////
7777 iy VL T 77777, ——— ]
- AvG. § /0. O) ( qﬁ}) ////’/ il i i ///// //////,
A S 7 I e N /i T ——
AVG. //////’4 .',’/,'.4/‘ "/ 1 /! ,’/ // ) /// // //////
NOTE: Parts per million (ppm) figures are corrected to 3% 0O; o
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=

SOy DATA SHEET (GOKSOYR-ROSS METHOD)

Test No. 22 Date  Jam 30 1979 Location TeEsT SITE F
Unit No. Fuel TfeunN A
Capacity 99 4 % Unit Type Fece o t®/up Sprecder —telo—
Engr. _Beb T clona Conditions Max Lead oot v tad OfA
Meter Finish 328 -SRI
Meter Start 327.09%5
K Ters
sample Volume Collected = /48 ¢ ADCF ¥, ._};.:D.( _;S_T__’ = 146 bSCF
ron
start Time Stop Time Elapsed Time (minutes)
I"/~ 3 1451 20
Total Sampling Time = zZe min.
Meter Vac. Temperatures (°F) Sample Flow

Time ("Hg) ) Meter Coil In Coil Out Water Bath Stack |Rate (ADCFM)
14:30 24 75 12¢ 73 rd3 3¢ Y
1. 3 o 4 73 12/ /24 143 €20 oo
T 04 74 /21 res” 33 4.2 oerd
497 " 7% 121 2w s s .

,‘/ '(' /¢ l/’ ‘;’l‘/ 120 /[4 ¥ ‘/27 2 ‘,‘14
NOTES: (1) sample flow rate at meter should be 0.075 ADCFM

or 0.01 cf/8 secs.

(2) Total sample volume collected should be V1.5 ¢f (v 20 minutes sampling timé) .

A Research-Cottrell Company

111

Data Sheet KVB 6015-37



1

Date

K V B, INC. Test No__’;“
SOx DATA SHEET
TEST NO._g/2- UNIT NO.__ FUEL 22/~ LOAD K1b/hr___ Location A t+f =
Box No.
Time

Temp. in Gas Meter

Press.

in Gas Meter

Meter Reading

Barom.

Press.

Percent

Oxygen

N, Purg

e Time

(A - B) xNxF x (460 + T) x 24

Calculation: S0, or SO =
3 2+ PPU V (5 + p)
Excess O, é.0 %
’ 802 SO3 Sox
f Na,py Sa '
A = Ml of leadperehlorete used for sa = . ¢n
T mple = ypo ¢l O —
B = Ml of used for blank = _ :-; . ¢ o)
N = Normality of lead perchlorate titrant = -, <ep fA
F = Dilution factor = ].0
T = Average temp. in gas meter = 247z
V = Volume of gas sample ft3 = LYlé
P = Barometric pressure = 3o oz
— g . I - o
P = Pressure in gas mete;ﬂhr? = 19 e
Concentration,C, ppm = O
R
,gm/dsem = o
T ———
Emission ,E, g/Mcal = ©

e ———

E = crl 2090 ] 1b/MBtu = o
Oox T

where i ng/J = 0

e ——t——
C = pollutant concentration, g/dscm 4
F, volume factor = dscm/10° cal

dscf/104 giy 142 60-14

from Fed. Reg. 9/11/74 p 32856

rev. 1/2/75



SOy DATA SHEET (GOKSOYR-ROSS METHOD)

Test No. 3o Date Feb 13 1979 Location 7E€ST S/TE [~
Unit No. Fuel PéNU 74
Capacity 911 % Unit Type e croe - Vite pres Ser Pte,
Engr. B)é ﬁ/ezﬂﬂ Conditions 4441 ZJAD /ﬂ“) C’l /[,4,[1 ﬂFA
- v
Meter Finish 3457.9¢5
Meter Start 344 38¢
sample Volume Collected = /585 ADCF » ™ | Tyrn - 1S44 DseE
Pyro Ta
start Time Stop Time Elapsed Time (minutes)
/iy 1143 21
Total Sampling Time = 21 min.
Meter Vac. Temperatures (°F) Sample Flow
Time ("Hg) Meter Coil In Coil Out Water Bath Stack |Rate (ADCFM)
N1t s~ . {4 14 g 144 38> 0.0755
/- 28 5 53 i< /3. 144 3% 00755
i 4 45 %3 1 "3 1o 335 c0X%
0o 4< 53 L th axd 33% o o158
NOTES: (1) Sample flow rate at meter should be 0.075 ADCFM

or 0.01 cf/8 secs.

(2) Total sample volume collected should be V1.5 cf (Vv 20 minutes sampling time).
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g
Date //3:7?2

K V B, INC.

SO0x DATA SHEET

TEST NO. 20 UNIT NO. FUEL (o4, LOAD

Test No.

20

k1b/hr Location M— =

Box No.

Time

Temp. in Gas Meter

Press. in Gas Meter

Meter Reading

Barom. Press.

Percent Oxygen

N, Purge Time

(A - B) xNxF x

(460 + T) x 24

Calculation: SO3 or soz, ppm =

6% s

PRS-

Na OIJ Sein-

= M1l of }ea&—pefeﬁiefa%e used for sample
INPY 3 SD”"

= Ml of~&eaélpereh&e£ate.used for blank'

= Normality of lead perchlorate titrant

Excess 02

= Dilution factor
Average temp. in gas meter  °F
= Volume of gas sample ft3

= Barometric pressure

W oW M2 ow
1

= Pressure in gas meter}hlﬂa

Concentration,C, ppm

,gm/dscm

Emission-,E, g/Mcal

E = cf‘ 2090 ] 1b/MBtu
-5-%0,

where ng/J

C = pollutant concentration, g/dscm 4

F, volume factor = dscm/10 cal

dscf/104 Btu
from Fed. Reg. 9/11/74 p 32856

V (P + p)
502 SO3 SOX
no % 2.2
Sa_w’p/g 2.0
+Fullen | 0.722¢6
L.O
gy
[ $44
A5 17
! "4/" S5 2
22
144
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SECTION 4.0
PARTICULATE SIZE DISTRIBUTION

PAGE
4,1  BRINK 146
4,2  SASS 158
4,3  BAHCO 159
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TEST NO.

KvB

BRINK CASCADE IMPACTOR DATA REDUCTION

y )

LOAD

TEST SITE
TEST DATE

A

e

2 /]l /79

% Oy

SAMPLE LOCATION g ceon of! t

SO}OO o /A 7//) o

A

FUEL ﬁenn<_>:h/qn;q B8,t.

SPECIAL CONDITIONS EO!ﬂ Do . Hig L, OF 4
7 7 B

Dry gas volume &Q_Lé_ SCF

Total particulate mass /3¢, 8 mgm

Total concentration [,;3851r£‘§
Percent isokinetics 222_ %
Gas velocity R[ #& ft/sec.
Nozzle diameter 0.0ﬂzs in.

Pp - Density of particles 2 § g/cm3 -4 Vm -
H - Viscosity of flue gas 2 135 );goige Mn -
MWs - Molecular wt. flue gas 23,& g/g mole Cn -
API - Pressure drop across impactor_g£. | inH0 I -
Ps - Absolute stack pressure 28,99 in.Hg Vs -
Ts - Absolute stack temperature A&(¢) °R Dn -
Qs - Actual flow rate at stack conditions Q._Qé_ﬁft3/min

Stage Number

Dj - Jet Diameter, cm

SCF

Fj - Press. factor, n.d.

Ds, Stokes diameter, Um

DA,55 Aerc?dynanuc
diameter, um
Dar Aerc.>dynar.nic impac-
tion diameter, um

Mn - Particulate mass, mgm
% - Percent of Total

Cumulative percent

Cn - Concentration,
grains/SCF

Cumulative concen-
tration, graing/SCF

CYCLONE 1 2 3 4 5 FINAL
FILTER
O.2490(0.177510./1396| 0-09%| 0,074
0.02|0|0-0273| ©.039§T D .0902|0.324 9
3.02 | 178|717 | o858 0.34
4.88| 2.87]| /.95 | 1-0Z 0.4 4
S5.085 | 3.04 | 2.12| )78 |80
/76.5] ©.3 /. 2 /. 2 .7 o7 .2
976 ©.210.7 | 0.7 | 0.4 | O0-4 | o
2.8 2.3 7.6 &.9 0. | 0.}
/. 387 0.002| ©.009| D-009 | 0.005|0.005 .00 2
/.352|/.354|/.363|/-372|/,.37721/382 /284 |
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TEST NO.

23

KVB

BRINK CASCADE IMPACTOR DATA SHEET

rest s1TE ARMA SNte F

TEST DATE

SAMPLE LOCATION

2 /1/79

Econ., Oulb

LOAD

80,000 [b/he

% 0y

FUEL

7

7S

Jae.nnS}IVqﬂ;a‘ Bit.

SPECIAL CONDITIONS L ow O . Hiah OFA
9l 2

GAS VELOCITY DETERMINATION

PITOT TUBE AP O. 2.0 BAROMETRIC PRESS in.Hg, Ppay _229 .72 )
GAS TEMP. °R, Ts Bé O GAS STATIC PRESS in. HpO — 3.6
PITOT CORRECTION FACTOR, Cp D 8:37 GAS STATIC PRESS in.Hg abs,Ps _Z2 8.99
‘  MOLECULAR WT. FLUE GAS, MWs 29. {1‘
Ts AP, %
= 85. 25 &5
Vs 5.48 Cp (Ps MWs) 3l "7"8 ft/sec
IMPACTOR FLOW RATE DETERMINATION
NOZZLE DIAMETER inches, Dn O.-O79
NOZZLE AREA ft2, an 2 HOH X |~ An = T(Dn/24)2
on = Vs An 60 = O. 04 3 ft3/min at nozzle
3 s
Qc = 0s (ﬂz’- 2 = ™. 0X"/?’7 £t3/min corrected to calibration conditions
.6
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE b= | in. H,0
OPERATING VACUUM (corrected for static pressure of duct) 9 - é in. H20
ISOKINETICS DETERMINATION
SAMPLE METER METER $H,0 = L %
TIME (0) |READING (Vm)| TEMP (Tm)
INITIAL /02 42 | 328.839 86 1 = 1:667 Ts Vm Ppay = [42 »
- _¥H20,
FINAL /1 /9 |330.854 &8 ® Tm Vs Ps An(l-77q")
A 37 |2-©l6 87

#15900



TEST No.

A3

KVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

TEST DATE

LOCATION ,4—5 mA F

ENGINEER

—
)rbj'\lﬂ

TEST DESCRIPTION OPriMurq O, APT/MuM OFA MO _£eon. REIMDTECT 0N

PRE TEST WEIGHTS (GRAMS)

— R \ R R A s FFIINAL —
LTER

DATE WT. 1-73-79 /'23-7? 1-23-791 1-23-79| 1-23-79 /—23—7# /23-29

TARE WT. 0.4111 | 3.663613.353] 3. 9343 2.2855 | 3.7592| 0.0393
0.4190 | 3.6p3Y413.3538 | 27364} 3.2850| 3.7547 | 0.8390
041 96| 3.6635) 33538] 3235 | 3.2950] 3.725€7 | 0.039
04999

AVERAGE 0.418% 3635133540 | 3.73¢¥ | 3.2¢5a| 3.7590 0.039,

POST TEST WEIGHTS (GRAMS)

DATE WT.

GROSS WT. €57 1N 6638 1 3.5550 1 37378 ) 3.0889) 3./8% | 6,039
RS AN RGO YA BRSNS Klivd Vi Bl IR AR S B s el IR T 0
RET2 5 B rd AL NIV B R e 4 A T

AVERAGE 05953 1 3.4637 1 3.3¢52 | 37076 | 3.2057 | 2.2527 1 0 p393

NET TEST RESULTS (MILLIGRAMS)
NET WT. 04765 10.0003 | 0,00/ 0.0012 | 0.0207 | p.poo7 g-0002
PERCENT 97.62 0./7 0.66 0.60 0.39 D.39 /]
ToTAL NET WEIGHT 0./808 mgm
148 #15900




KVB

IMPACTOR DATA REDUCTION

BRINK CASCADE
TEST NO. > 2 A LOAD
TEST SITE F % 0y
TEST DATE 2 ,/ 8 ,/ 79 FUEL
SAMPLE LOCATION Fecon. Ouat

100 T

S e

8

n

1

A

us

SPECIAL CONDITIONS Op‘h' mum

pp - Density of particles 2. 5_ g/cmi Vm - Dry gas volume J3. SCF
Y - Viscosity of flue gas 2 2 X/l%ise Mn - Total particulate mass Mmgm
Mis - Molecular wt. flue gas 23,1 g/g mole Cn - Total concentration I.ZQ(QL—r:é;S
API - Pressure drop across impactoré.:z inH>0 I - Percent isokinetics ls 2 %
Ps - Absolute stack pressure g%.§§ in. Hg Vs - Gas velocity 29 :Zz ft/sec.
Ts - Absolute stack temperature K30 °R Dn - Nozzle diameter (. O79 in.
Os - Actual flow rate at stack conditions O_,__Qé_O&ftB'/min
stage Number CYCLONE 1 2 3 4 5 Fii};‘;ﬁ
Dj - Jet Diameter, cm O-Z"fgo O- /77\7 0.1396 000945 00073,
Fj - Press. factor, n.d. 0.0210|0.0273] 0.039571 0.0903|0, 3277
Ds 5 stokes diameter, um 3'09 ). 80 /'Z' o él 0’35
—_ d i
PA % M ameter, 1 4.98|2.93|2.00|1.05|0-66
bag 55 AeTodynamic impac- s.14 (210 | 2.16 | 1.20 082
fin - particulate mass,man| /2.2 | 7.6 3.3 8.9 7.5 | Q3.4 O.0
% - percent of Total 8453 3- 2- 4. 0 3- 6 3- 2— /- S- oo o
cumutative percent | SN 7 | /2.87| 8.5 | 4.7 | 1.5 | 0.0
Cn = Con e e/scr 0.995] ©.038[0-047]| 0.04.5(0.038|0.0)7 | ©.000
cumulative concer 1 0.998| 2.033| /. 080| 1128|1163 1./80 | 1780
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KVB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. 23 A o _ /00 7o

TEST SITE £ 3 0p S-9

TEST DATE 2 /QJ 79 FUEL /%nng}j) lmnig B;{um}mwt
SAMPLE LOCATION SPECIAL CONDITIONS OJ’-;EI mum

GAS VELOCITY DETERMINATION

PITOT TUBE AP O.18 BAROMETRIC PRESS in.Hg, Ppay 29.5 77
GAS TEMP. °R, Ts 830 GAS STATIC PRESS in. H20 — 3.0
PITOT CORRECTION FACTOR, Cp_(D. 8377 GAS STATIC PRESS in.Hg abs,Ps 29. 3%

MOLECULAR WT.FLUE GAS, Mis_____ 22 9 _ 4~

1
Vs = 85.48 Cp (%P%s)’ = 29.77 ft/sec

IMPACTOR FLOW RATE DETERMINATION

NOZZLE DIAMETER inches, bn _ O. 07 S

NOZZLE AREA ft2, An R H4DH x 1075 An = m(Dn/24)2
on = Vs An 60 = 6-08 X /O’Z'ft:g/min at nozzle
i
oc = O0s (PsMW? ¢ - 0’0 ’7l () ft3/min corrected to calibration conditiong
L6
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE \'; - ’7 in. H20
OPERATING VACUUM (corrected for static pressure of duct) 8- \i in. H20
ISOKINETICS DETERMINATION

SAMPLE METER METER B0 = N| ®

TIME (0) READING (Vm) TEMP (Tm)
INITIAL /2:]0 |337.830 83 ; = 1.667 Ts vm Ppay - I1833Q

$H20O
FINAL /3 // 240. BIO 85 6 Tm Vs Ps An(l-—-—-—loo)
A ‘9 3.06 86

#15900



TEST No.

KVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

34

TEST DATE

>-£-79

TEST DESCRIPTION RGPEAT™ RR 1L

rocarion. AZMA F JEconDui cer

ENGINEER T {Domm

TEIT e

TesT T2 3

PRE TEST WEIGHTS (GRAMS)

. Cefec ™ FINAL
PLATE NO. p%CLONE 1 2 3 4 5 FILTER
DATE WT. 2/c/76 ) 28/ | -7 20529 N AT L2l 227707
TARE WT. Jor.eze| 7 2 i L idnaa |2 osvl fei9sm00 10.039)
L. sacr s yae |z 9w L 2amer |3 9020 lo.ozar
/o> .,"/\.,73_6\'7; > s Y Do 3 2 37(2‘{ 0.038¢
AVERAGE ) 02.3635]3.6525]3.2477 |z, vi0a 220837525 | 0.0390
POST TEST WEIGHTS (GRAMS)
DATE WT. ;/7// WINPT LY en 2/ L ;
GROSS WT. JOn 3Lt N Ty oo ared |2, 7cca] o350
(930N 2.€Ci)3.3¢yo ) 24sa 3,200 (37722 | o3
/028608 2.0Cy3 12,2569 |2.2409 |2.286€ |2 75¢> | 83y
AVERAGE Joz. 8607} 2. 66081 33070 |2 790 32067 |375¢2 |. 0240
NET TEST RESULTS (MILLIGRAMS)
NET WT. Ja7: ], coclo0gs | ockr]Loers Locsy | O
PERCENT eds 13,28 [2ae | 350 | 226 Jpys | ©
TOTAL NET WEIGHT 223,§G mgm
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TEST NO.

KvB

BRINK CASCADE IMPACTOR DATA REDUCTION

2.4

TEST SITE

Site F

LOAD

106 o

% Oy

be

TEST DATE 2 zs/za

SMELE LoATIN __Ec 0n. Oul

¢ \
FUEL Eenm;;lzamq R\tL.
SPECIAL CONDITIONS LM.Q&_%L_OFA

Dry gas volume S. 402 SCF

Total particulate mass 2@ £ 2mgm
Total concentration /. grains
L2786 =2

Percent isokinetics 426 %

Gas velocity 3[.30 ft/sec.
Nozzle diameter Q|023 in.

Pp - Density of partlcles 2 5l g/cmf Vm -
U ~ Viscosity of flue gas g 1 %o:.se Mn -
MWs - Molecular wt. flue gas 29.% g/g mole Cn -
AP - Pressure drop across impactor g.¢D inHy0 I -
Ps - Absolute stack pressure gg,J’ﬁ in. Hg Vs -
Ts - Absolute stack temperature B2/ °R Dn -
Os - Actual flow rate at stack conditions (O, 062 ft3/min

Stage Number CYCLONE 1 2 3 4 5 F}]ziggll':
Dj - Jet Diameter, cm O.2490\0.177570./396)| ©.09¢, | ©.073|
Fj - Press. factor, n.d. Q0210]0.02.79 0.033516.0903|0. 32979
Ds g, Stokes diameter, m R0) | 1.2 /.18 | ©.89| axs5™
B R ameser, m 484 |2.86|/.95| /.02|0. 6%
5 rersomanc opac Soz|302| 2.0 | /.17 |oso
Mn - Particulate mass, mgn| 245, 4 2.8 /0.8 /3 /2 /. O .0
% - Percent of Total 9o | /.0 3.7 0.8 | 0.4 ©.4 | .o
Cumulative percent §.O0| S0 /.3 O.8| o4 o.0
Cn - cOnggggg%gg /. 202 |0.013 | 0.048|0.006|0.0087 0.005] c.o0d
e s /- 202.|/.2) S| /.263|/.269 | /274 |/ 299 | /229
#15900




KVB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. 2 4 LOAD OO T
TEST SITE S/ te F % 0y 6,3
TEST DATE 2 /6/7‘3 FUEL femns_) )an‘)q Rt.

SAMPLE LOCATION Econ. COut SPECIAL coNDITIONS / &/ Oz H,l'gb OFA

GAS VELOCITY DETERMINATION

PITOT TUBE AP Q20 BAROMETRIC PRESS in.Hg, Ppay  29.80O

GAS TEMP. °R, Ts 83O GAS STATIC PRESS in.Hp0 — 2. &8

PITOT CORRECTION FACTOR, Cp 0, B37 GAS STATIC PRESS in.Hg abs,Ps _29.J 9
MOLECULAR WT. FLUE GAS, MWs 29 4

Ts AP, %

Vs = 85.48Cp () = I3 ft/sec

IMPACTOR FLOW RATE DETERMINATION

NOZZLE DIAMETER inches, Dn OC.O79
NOZZLE AREA ftZ, An I HtOY x /DTS An = T(Dn/24)2
on = Vs An 60 = 6,36)3 x /0 ;lft3/min at nozzle
_ PsMWs, % _ 3, . . , L
Qc = Qs (l 3T ) = O.£2SS Z:Z_’ﬁ ft°/min corrected to calibration conditions
. S
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE &, O in. H,O0
OPERATING VACUUM (corrected for static pressure of duct) 8.8 in. H20
ISOKINETICS DETERMINATION
SAMPLE METER METER 50 = NS 3
TIME (6) JREADING (Vm) TEMP (Tm)
INITIAL | /2 222 1 B33].308 88 ©F | 1 - 1-667 Ts Vm Ppay = /26 1
- $H20
FINAL /8230 |834.717 92 °F § T™m Vs Ps An(1-225)
A 68 3.409 | 9p °F

153

#15900



TEST No. o(¥4

KVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

TEST DATE

2-6-79

LocaTion ALMA F/ Ecarminmipca 007 LeT
7

- -
ENGINEER ! /20s)F

TEST DESCRIPTION I3&smk ¢ anvicuiarss AT /00 % LoAD OFT, 05 « O°T. 0F A
7

PRE TEST WEIGHTS (GRAMS)

PLATE NO. BSICLONE 1 2 3 4 5 EIII?;;‘R
DATE WT. 229} 2-G-79)] I-6-7M) 2-6-79 '4-(.-77 26-79 | 2-L-79
TARE WT. o383l 3.0L0¢ | 3.3507] 3.93¥9| 32820 3.95%0 |o.039¢

/0. 9363] 3. 0604 | 3,350 3.23u7| 3.2822] 2.7553 | 00376
100 R365] 3.6602 | 3.3504) 3.734Yb| %.28/9 | 3.7§53 0.03723
/00-83¢0
AVERAGE 100.936 3 3utelo Y 2.3506 5734 7] 3.2920 3.75S| 0.037
POST TEST WEIGHTS (GRAMS)
DATE WT. 2-$-%] 2-1-79| -39 ] 2-7-29 | 2-7-19| >.5. 9| 277
GROSS WT. (O[] Sttt | 3.3¢13 | 3367 3.2833| 3.725¢¢| 0.0375
[0/ /044 ) 3-0635| 3.30/0 | 3.7359] 2.293/] 39601 0.039¢
/1 10/9] 3663 | 3.3610 | 37368 | 3.2833] 3.795¢1] 00375
2.663) 3.736%3
AVERAGE 011016 | 3:6632] 3.3011] 3.7340] 3-2832| 3.7562 0,03;
NET TEST RESULTS (MILLIGRAMS)
NET WT. 0.265¢)0.0038| 0.0/05| 0.0213] 0.0012] 0,00;0| 0.0000
PERCENT 9408 0.99 3.72 0.4b 0.43 0. 35 O
TOTAL NET WEIGHT 2 8& . 2 mgm
154 #15900



KVB

BRINK CASCADE IMPACTOR DATA REDUCTION

TEST NO. 29 LOAD
TEST SITE <~ 4. £ % 0,
TEST DATE 2 fi2 /79 FUEL

SAMPLE LOCATION F coX) . O;I

Joo 75

6. 4

Caa',l

B

SPECIAL CONDITIONS (OSF ) mum Oz FOFA

Dry gas volume T.ODAS SCF

Total particulate mass 3F&. § mgm
rains
T ; grains
otal concentration /,99 / <oF

Percent isokinetics /28 %

Gas velocity 29.8 O ft/sec.

pp - Density of particles g.g g/cm3 vm -
Y - Viscosity of flue gas 2.0 X/ap::ise Mn. -
MWs - Molecular wt. flue gas gﬂ,z g/g mole Cn -
API - Pressure drop across impactor{.' 6 inH0 I -
Ps - Absolute stack pressure 29,4 ¥ in.Hg Vs -
Ts - Absolute stack temperature Q¥O °R Dn - |
Qs - Actual flow rate at stack conditions 6.03*\’@ ff:i/min

~ Nozzle diameter ¢ 022 in.

Stage Number CYCLONE 1 2 3 4 5 F?i:g
pj - Jet Diameter, cm O.2490\0.17 0.]294|0.0944|0.07=
F3 - Press. factor, n.d. 0.0210 | 0. 0273|0039 510, 03| 0.3277
Ds g Stokes diameter, um 2~85 ). 6§ /- ]/ o577 O 3;/
Da, & e #5856 12.69 | .84 | 09706l
DAL B R meter, um 469 |282.1/.99 | 110 |0.75
Mn - Particulate mass, mgm|3£&.3|] 5. 8 /. 6 S 4 « / 2.0 /]
% - Percent of Total 92,‘7‘ .8 2.9 /. 4 /.0 6.5 o.=
cumulative percent 76 6./ 3.2 78 S8 o.3
o oA ine/SCE 1,840 |0.029|0.058|0.027 |0.021 | 0.010 | 0,008
camilative concer el 2840 | 1.869]492% [/, 957 (1925985190
155 #15900




KVB

BRINK CASCADE IMPACTOR DATA SHEET

NP
TEST NO. 22 LOAD /O
st st A 2w <ve E % 0

- -
TEST DATE - / /2 /77 roeL (-~ / ts
SAMPLE LOCATION - . -, e SPECIAL CONDITIONS

GAS VELOCITY DETERMINATION

pitor TuBE AP D/ € BAROMETRIC PRESS in.Hg,.Pp,y = 17
GAS TEMP. °R, Ts 040 GAS STATIC PRESS in.Hp0  — 3, &
PITOT CORRECTION FACTOR, Cp . [37) GAS STATIC PRESS in.Hg abs,Ps 27.£

MOLECULAR WT. FLUE GAS, Mis 29 ¢4

Ts AP)%

Vs = 85.48 Cp (PSMWS

= 29 .80 ft/sec

IMPACTOR FLOW RATE DETERMINATION

NOZZIE DIAMETER inches, Dn __ ,C 7179

NOZZLE AREA ft2, an 7, Yoy X 10~ Y An = T(Dn/24)2
O3 = Vs An 60 = L. 0527102 f£t3/min at nozzle
1 .
oc = gs (28MWs) % = ¢ G| v 15 % ££3/min corrected to calibration conditions
+3Ts
l-é
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE g_é in. H20
OPERATING VACUUM (corrected for static pressure of duct) L’( in. H20
ISOKINETICS DETERMINATION
SAMPLE METER METER #H 0 = _w_____‘_g &
TIME (6) |[READING (Vm) TEMP (Tm)
INITIAL e D o (:'O’/'-'— I = 1.667 Ts Vm Ppay = ,l? %
- “ _%H20
FINAL g & R o0 ¢ 2,:/_ 6 T™m Vs Ps An(l *—-100)
e . - C
A (~ 3.0 L L
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KVv3

BRINK CASCADE IMPACTOR LAB WORKSHEET

.

TEST No. LOCATION /- AM T 4. =
TEST DATE .2/ (2/) 2 ENGINEER - - "~ ~c.
rEST DESCRIPTION 0P 0. 9OFA — (el B
. PRE TEST WEIGHTS (GRAMS)
T 2
yx4
FINAL
PLATE NO. CYCLONE 1 2 3 4 5 FILTER
DATE WT. 200010 V27070 /e L S /e | 22008 20000 2/%) 79
TARE WT. ('(L473‘ri/ 2 /7 ??\‘,I} Il TPy RO Y ??If? PG g
7253 Ve 2 | 2280 |sosyy (22026 39502 | sy
gy [N v 230 |27 95 |2282m |t p et Loz oy
| RVERAGE MRS R FA RN B2 VI e 3,79 o7py
POST TEST WEIGHTS (GRAMS)
DATE WT. N AR B BV DRI R B by P
GROSS WT. P T PR ool o | e
7 e 303 re. admifravis 20y i) ey
gy O - g, RN
AVERAGE 990047 | 3605} 2.3027{ 3.0400 | 3.2860 3.9 2,03945
NET TEST RESULTS (MILLIGRAMS)
NET WT. 0,565 10,0052 | 0.0116 | 0.0054 | 0.004] |p. 0020 0.0011
PERCENT Q2431 1.4 2:93 1 1,36 | 1,03 1 0.50 |0 a8

TOTAL NET WEIGHT

0,398

mgm
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Test 22 10u
3u
ly

Filter

TOTAL

Test 30 10u
3u
1u

Filter

TOTAL

SITE F

SASS GRAVIMETRICS

89.4199
6.3749
0.9482

99.1467

74.9933
7.1511
1.2138

86.0598

2.4037

_2.7016

153

9.81%
3.38%
2.42%

12.86%
4.55%
3.14%

Passing
Passing
Passing

Passing
Passing
Passing



KVB
6990-01
July 12, 1979

Sample No. K~23138 K-23139 K-23140
Sample Description Fly Ash Fly Ash Fly Ash
F-5 F-21 F-23
12/19/78 ‘ 1/24/79 2/1/79

Bahco Particle
Size Determination

% Through #100 33.8 18.2 17.3
(149 Microns)
Results: Terminal Diameter Diameter Diameter
Velocity (Microns) . Z%Smaller (Microns) 7%Smaller (Microns) %Smaller
112. 26. 19.7 24, 5.6 24, 5.5
79. 22. 17.4 21. 4,7 20. 4.8
31. 14. 12.7 13. 3.2 13, 3.4
12.3 8.8 7.4 8.1 2.0 8.0 2.4
4,15 5.1 3.6 4.7 1.3 4.7 1.7
0.96 2.4 1.3 2.3 0.8 2.2 1.0
0.35 1.5 0.3 1.4 0.4 1.4 0.5
Density, gms/cc
(On #100 mesh
Material Only) 2.23 2.61 2.64
Screen Sizing
% Through #10 100.0 100.0 100.0
16 98.5 97.8 95.8
30 79.6 67.7 60.4
50 54.3 37.6 34.3
100 33.8 18.2 17.3
200 16.3 5.1 5.3
325 8.3 2.4 2.6

159



KVB
6990-01
July 12, 1979

Sample No. K-23141 K-23142

Description Fly Ash Fly Ash
F-24 ' F-29
2/6/79 2/12/79

Bahco Particle
Size Determination

%Z Through #100 16.1 16.0
(149 Microns) .
Results: Terminal Diameter Diameter-
Velocity {(Microns) ¥Smaller (Microns) ¥%Smaller
112. 25. 6.1 26. 6.8
79. 21. 5.3 22. 6.0
31. 13. 3.4 14. 4.5
12.3 8.4 2.6 8.8 3.1
4.15 4.9 1.7 5.1 2.1
0.96 2.3 1.0 2.4 1.1
0.35 1.4 0.6 1.5 0.5

Density, gms/cc (On #100
Mesh Material Only) 2.44 2.23

Screen Sizing

% Through #10 100.0 100.0
16 97.8 98.2
30 64.1 68.8
50 33.1 35.4
100 16.1 16.0
200 5.0 4.7
325 2.4 2.8

160
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L
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!

COMMERCIAL TESTING & ENGINEERING CO.

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

AREA CODE 312 726-8434

D xvs, 1Inc.

ALk

A Research-Cottrell Company
6176 Olson Memorial Highway

PLEASE ADDRESS ALL CORRESPONDENCE T0:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60474
OFFICE TEL. (312) 264-1173

March 7, 1979

Minneapolis, MN 55422 Sample identificaticn
by KVB, Inc.
Kind of sample = Coal ABMA Test Site “"F"
reported to us Test #5
Sample taken at —-——
Sample taken by KVB, Inc.
Date sampled 12/19/78
Date received  2/22/79
Analysis report no. 71— 28163
PROXIMATE ANALYSIS
£s heceived Dry Basiz

% Mcisture

% Ash

% Volatite

% Fixed Carbon

Bte/ b
% Sulfur

{nitiai Deformation
Softening (H="W)
Softening H = 1. Wi
Flu.d

RAH/ br

Original Copy Watermarked
For Your Protection

4,80
10.80
14,03
70.37

100,00

13145
1.34

FUSION TV DRSS

Reducing

XXX
XXX
XXX ha

g
XXX

162

XXXXX
11.34
14.74
73.92

100,00

13808
1.41

UHE OF ASH

Qxidizing

XXX F
(.F

XXX ‘:, Cera naght
B =g ¥ Sha W

XXX F < e uth
op

XXX '

Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO.

R.

anager, est Mvis
Charter Member

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



F-462 [‘// /Z//

COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENGCE TO:

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

S5iNCE 1908

’ KVB, INC. March 7, 1979
A Research-Cottrell Company »

6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc.

Kind of sample Coal . ABMA Test Site "F”
reported to us Test #15

Sample taken at _———
Sample taken by  KVB, Inc.
Date sampled 1/8/79

Date received 2/22/79

Analysis report no. 71- 28165

PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 5.69 XXXXX

% Ash 10.96 11.62

% Volatile 22,86 24,24

% Fixed Carbon 60,49 64,14
’ 100,00 100,00

Btu/Ib. 12975 13758

% Sultur 1.20 1,27

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial D_eformation XXX :F XXX ZF
Soft?ntng (H=W) XXX F XXX F H = Cone Haight
Softening (H=2W) xxx °F XXX oF W = Cone Width
Fluid xxx °F xxx °F

Respectfully submitted,
COMMERCIALSESTING & ENGINEERING CO.

RAH/ br

iginal C Watermarked
Origne vou orotection ' 163 R. A. HOUSER, Manager, Midwest

$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 « VANCQUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

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

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

Kind of sample Coal
reported to us

Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 1/10/79

Date received 2/22/79

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

TR Y

March 7, 1979

Sample identification
by KVB, Inc.

ABMA Test Site "F"
Test #17

Analysis report no. 71—~ 28167

PROXIMATE ANALYSIS

As Received
% Moisture 5.26
% Ash 9,69
% Volatile 23.86
% Fixed Carbon 61.19
100.00
Btu/ib. 13223
% Sulfur 1.24

Dry Basis

XXXXX
10,23
25,18
64,59

100.00

13957
1.31

FUSION TEMPERATURE OF ASH

Reducing
Initial Detormation XXX
Softening (H=W) XXX
Softening (H = 2 W) XXX
Flud XXX

RAH/ br

riginal Copy Watermarked
For Your Protection

. DENVER,CO
. H s BILLINGS, MT » BIRMINGHAM, AL + CRARLESTON WV« CLARKSBURG, WV * CLEVELAND, OHM ¢ .
S ENOERSON, KY -1 o o MOBILE, AL « NEW ORLEANS, LA +« NORFOLK, VA * PIKEVILLE, KY » VANCOUVER, B.C. CAN.

HENDERSON, KY « MIDDLESBORQ, KY

°F
°F
°F
°F

164 R. A. HOUSER, Manager, Midwest Division Rt

Oxidizing

<
XXX F
]
XXX F H .. Cone Height
ofF W = Cone Width
XXX
°F
XXX

Respectiully submitted, goLd s
COMMERCIA) STING & ENGINEERING 06. ?/;j

Charter Momb..r
+ GOLDEN, CQ



Jit?

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, (LLINO!S 60601 - AREA CODE 312 726-8434

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

’ KVB, INC. March 7, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway
Minneapolis, MN 55422 Samvple identification

by KVB, Inc.

Kind of sample Coal ABMA Test Site "F"
reported to us Test #18

Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 1/15/79

Date received 2/22/79

Analysis report no. 71~ 28169

PROXIMATE ANALYSIS

% Moisture 5,58 XXXXX

% Ash 12.50 13,24

% Volatile 22.66 24.00

% Fixed Carbon 59,26 62,76
100.00 100,00

Btu/ib. 12649 13396

% Sultur 1.43 1,51

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial DAeforimation XXX LF'-'_ XXX ‘;F
Softgnmg {H = Wi XXX | ; XXX , F H -~ Gone Height
Softening (H - ">W? xxx T XXX oF W .= Cone Width
LTI F °F
XXX XXX
Respecttully submitted,
COMMERCIA STING & ENGINEERING CO.
RAH/ br
- Watermarked
Or-aégg‘fggrvmm“on 165 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

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

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

} KVB, INC.

Lk

A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422

Kind of sample Coal
reported to us

Sample taken at _———

Sample taken by KVB, Inc.

Date sampled 1/16/79

Date received 2/22/79

e

S S

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

March 7, 1979

Sample identitication
b.v KVB » InC .

ABMA Test Site "F"
Test #19

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu/lb.
% Sulfur

Initial Deformation
Softening (H=W)
Softening (H = %2 W)
Fiud

RAH/ br

Original Copy Watermarked
For Your Protection

SO. HOLLAND, IL + BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV - C
HENDERSON, KY * MIDDLESBORO, KY * MO

Analysis report no. 71~ 28171

PROXIMATE ANALYSIS

7.76
11.08
22.45
58.71

100,00

12501
1.35

As Received

Dry Basis

XXXXX

12,0
24.3
63.6

100.0

1355
1.4

1
4
5
0

3
6

FUSION TEMPERATURE OF ASH

Reducing

XXX
XXX
XXX
XXX

°F
°F
°F

166 R. A. HOUSER, Manager, Midwest Divislon

Oxidizing
xxx F
::F ne Heigh
XxXx K3 x ggn: W;rﬂ:\l
XXX
XXX F
Respectfully submitted, .
COMMERCIiin TESTING § ENGINEERING Céf

Charter Member

LARKSBURG, WV * CLEVELAND, OH « DENVER, CO * GOLDEN, CO

BILE, AL * NEW ORLEANS, LA « NORFOLK, VA « PIKEVILLE XY » VANCOUVER, 8.C. CAN.



F.462 A ‘,[}L/‘/

I
COMMERCIAL TESTING & ENGINEERING CO. %‘

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

GoNCE TR A

P «xvs, 1Inc. March 7, 1979
' A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification

by KVB, Inc.

Kind of sample Coal ABMA Test Site "F"
reported to us Test #20
Sample taken at ———

Sample taken by KVB, Inc.
Date sampled 1/17/79

Date received 2/22/79

Analysis report no. 71~ 28173

PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 2,26 XXXXX

% Ash 8.43 8.62

% Volatile 25,22 25,80

% Fixed Carbon 64,09 65.58
100.00 100.00

Btu/1b. 13813 14132

% Sulfur 1.61 . 1.65

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation xxx °F xxx °F
Softening (H=W) xxx °F xxx °F 1 — Cane Height
Softening (H=%W) xxx . °F xxx °F W = Cone Width
Fluid xxx °F XXX °F
Respectfuily submitted,
COMMERCI
RAH/ br
iginal Copy Watermarked
Orloér:: Your Protection . 167 R. A. HOUSER, Manager, Midwest Divislon

Charter Mem!;or

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

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

{}ﬂ

AREA CODE 312 726-8434

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

LIk

SINCE 1308

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

March 7, 1979

Minneapolis, MN 55422 Sample identification
by KVB, Inc.
Kind of sample  Coal ABMA Test Site "F"
reported to us Test #21
Sample taken at ————
Sample taken by  KVB, Inc. )
Date sampled 1/24/79
Date received 2/22/79
Analysis report no. 71~ 28175
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 1.99 XXXXX
% Ash 11,15 11.38
% Volatile 62.87 64,15
% Fixed Carbon 23,99 24,47
100.00 100,00
Btu/Ib. 13347 13618
% Suifur 1.85 1.89

FUSION TEMPERATURE OF ASH

Reducing
Initial Deformation xxx F
Softening (H=W) xxx F
Softening (H = 12W) xxx F
Fluid xxx F

RAH/ br

Jriginal Copy Watermarked
For Your Protection

Oxidizing

Q

XXX DF

XXX F H -~ Cone Height
°F W - Cone Width

XXX
°F

XxXxx

Respectfully submitted, .
COMMERCIAL TESTING & ENGINEERING CO!

- -
. L
o WDEPEA S |
27 N

, Manager, Midwest Division

Charter Membar

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

COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 80473
OFFICE TEL. (312) 264-1173

KVB, INC.
A Research-Cottrell Company
6176 Olson Memorial Highway

March 7, 1979

Minneapolis, MN 55422

Sampie identification

by KVB, Inc.
Coal
gD ~—— ABMA Test Site "F"
Test #22
Carf KVB, Inc.
Ui 1/31/79
oo 2/22/79 ) ) ) L o
e Analysis report no. 71— 28186 Yo Wi
b Asteceived  Dry basis ULTIMATE ANALYSIS As recenvec
Wl 3.13 XXXXX Moisture 3.13 XXXXX
- Ash 9,44 9,74 Carbon 76.57 79.04
e 23,58 24,34 Hydicgen 4.69 4,84
o 63.85 65.92 N“’OQC” 1,26 1.30
100,00 100.00 Chiorine 0.15 0.15
' 13627 14067 Sutur 1.51 1.56
ut 1.51 1.56 Ash 9.44 9.74
. A a0 xxxxx 0.14 Oxygen (diff) 3.25 3.37
‘ 100,00 100.00Q
Gubeuh T RS MINERAL ANALYSIS OF ASH 8 Weight dant 0
L L 0.83 0.86 Silica. SiC, 41.47
| 0.00 0.00 Alurnina, A0, 32.72
[OTR53 frog 0.68 0.70 Ti!an’:ak TIO:\ 1.23
v vt - Ferric oxide, Fe,C. 16.23
s Lime, CcO *
XXXXX XXXX . 2.52
- Magnesia, MgC
XXXXX KXXX ; . - 0.64
Potassium cxide K.,C 1.59
. = Peducing Oxidizing Sodium oxide. Na O 0.35
v 2420 ;F XXXX :F . ) .
2600 “F — cF Sulfur t:mfxde.j@ 2.00
2650 .F KKKX OF Phos anOx?e, 0. 0.82
2700+ F XXXX F J.Jr\.do.mmmed 0.28*
AXXX
96 SILICA VALUE = 12222
_ 9 BASE: ACID RAT!D 0.28
*These ignited basis results were used T Tempurature = 2575 °F

to calculate undetermined value above

#gtrontium oxide, Sr0 seevisasvenveess 0,04
ZBarium Oxide, BaO o0 s 00 est st RsORe 0009
zManganese Oxide, Mn304 ese0everssssee 0002

Respectfully submitted, -v“
COMMERCIHEYTESTING & ENGINEERING CO.

oy Watermarked
our Protection

P I‘
169 ‘ '
j 0 A R. A. HOUSER, Manager, Midwest Division
SO. HOLLAND, 1L « BILLINGS, MT * BIRMINGRAM, AL * CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND, OH » DENVER, CO * GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY » VANCOUVER, B.C. CAN.

Charter Member
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COMMERCIAL TESTING & ENGINEERING CO. ¢

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

.

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

P xvs, Inc. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolls, MN 55422 Sample identification
oy KVB, Inc,

Kind of sample Coal ABMA Test Site “F"
reported to us Test #23
Sample taken at ———=
Sample taken by KVB, Inc.
Date sampled  2/1/79

Date received 2/22/79

Analysis report no. 71—~ 28177

PROX!MATE ANALYS!S

As Received Dry Basis

% Moisture 2.28 XXXXX

% Ash 9,45 9.67

% Volatile 24.20 24,76

% Fixed Carbon 64.07 65,57
' 100.00 100.00

8t/ ib. 13750 14071

% Suifur 1.66 1.70

FUSION "EMPERATURE OF ASH

Reducing Osigizing
Initial Deformation XXX F XXX “F
Softening (H = W) XXX “F XXX °F 4 Cone Heignt
Softeninq (H - 120 XXX ‘r, XXX F W Gone Win
Fluig XXX o XXX F
Respectfully submitted, C L i
COMMERCIA GINEERING CO . ~

RAH/ br
Original Copy Watermarked 170 R. A. HOUSER, Manager, Midwest Divislon
For Your Protection Charter Membe,
r

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

GENERAL OFFICES: 2280 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

LiNCE Tena

’ KVB, INC. March 7, 1979
: A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification

by KvVB, Inec.

Kind of sample Coal ABMA Test Site "F"
reported to us Test #23A

Sample taken at ———
Sample taken by  KVB, Inc.
Date sampled 2/8/79

Date received 2/22/79

Analysis reportno. 71~ 28181

PROXIMATE ANALYSIS

% Moisture 2.51 XXXXX
% Ash 11,01 11.29
% Volatile 23.92 24,54
% Fixed Qarbon 62.56 64,17 °
100.00 100.00
Btu/ib. 13467 13814
% Suifur 1.67 1.71

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Qeformation XXX ZF XXX :F
Softening (H=W) — oF XXX F 11 Gone Heiaht
, . R = ;
Softening (H= ’,zVY) XXX oF XXX q,: one Widih
Fluid XXX F XXX F

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. .

RAH/ br

Original Copy Watermarked
For Your Protection

Charter Momﬁov

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.



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

. /[/
g,

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

SINCE 1808

' KVB, INC. March 7, 1979
A Research~Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
Kind of sample by  RVB, Inc.
reported to us  Coal
Sample iaken at ———— ABMA Test Site "F"
Test #24

Sample taker by  KVB, Inc,
Date sampled  2/7/79

Date receved  2/22/79

Analysis report no. 71 28189 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
% Moisture 3.42 XXXXX Moisture 3.42 XXXXX
% Ash  11.59 12.00 Carbon 53 54 76.31
% Volatile 23,32 24,15 Hydrogen 4,53 4.69
% Fxed Carbon 61,67 _63.85 Nirogen 4 50 1.24
100.00 100,00 Chiorine 0.14 0.15
Bw/ib: 13164 13630 Sultur 1.32 1.37
% Suitur 1.32 1.37 Ash 11,59 12.00
°c Alk.as Na,0  yyxxxx 0.20 Oxygen (diff) 4,10 4.24
SULFUR FORMS MNERAL ANALYSIS OF AsH 100 eign 40000, .
“s Pyritic Sulfur 0.52 0.54 Silica, Si0., 48.65 -
‘o Sulfate Sultur 0.08 0.08 Alumina, Al O, 32' 4
°, Crganic Sulfur 0.72 0.75 Titania, TIO, 1.3;7
AL SOLURLE ALKALLES Ferric cxide, Fc ©
B ST 2o = — _— Lirne Ca0 lg'g;
% KO = Magnesia, MgO ¢
KXXXX Xxxx Potassium oxide. K O 0.70
Cme TRIATURE OF ASH Reducing Oxidizing Sodium oxide, Na, O (2).51
vt Defunmation 2700+ °F XXKX °F -23
St o (H o W) 5700+ °F B °F Sulfur trioxide. SO 1.7
Van g H- W) 2700+ F xxxx T Phos. pentoxiae. P O 0'41
Fluid 2700+ °F xxxx F Undetermined 0' %*
SRR RACISTHDE — 100.1
L T 89 SILICA VALUE .= 79.88
LELOaNDIK L 9 BASE. AC!D) RATIO 0°19

*These ignited basis results were used To.- Temperature: -

to calculate undetermined value above ;

Respectfully submitted,
%Strontium oxide ’ SYO eoecane eseesvensoe 0. 04 COMMERCI ENGINEERING CO.
%ZBarium oxide, Ba0 s.vesevescessnccsss 0.10
ZManganese Oxide, Mn304 e0000esnsses e 0.01

goa'l §gpv Watermarked 172

our Protection

2735 °F

R. A HOUSER, Manager, Midwest Dlvision Charter Member

SO HOLLAND, IL « BILLINGS. MT + BIRMINGHAM, AL *+ CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND, 3" . DEN:TJ‘\‘/;?;?:OEE:N'CO
HENDERSON. KY « MIDDLESBORO, KY - MOBILE, AL + NEW ORLEANS, LA » NORFOLK, VA » PIKEVILLE, KY » VANC .B.C.CAN.
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COMMERCIAL TESTING & ENGINEERING CO. .

GENERAL OFFICES. 228 NORTH LA SALLE STREET, CHIGAGO, ILLINOIS 60601

AREA CODE 312 726-8424

LIk

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

Coal

KVB, Inc.

2/12/79

2/22/79

Analysis report no.

As reccived  Dry basis
3.54 XRKXK
8.79 9.11
R 26.10 27.06
‘ ol n 61.57 63.83
100,00 100,00
13623 14123
S 1.00 1.04
e 0.14
o 1rAS
e sz 0.33 0.34
- . 0.00 0.00
T dorea yhar 0‘67 0.70
4 ot s
coih Becucing - Qudizing
2700+ P e
Y 11—
2700+ " —mee
27004 T emee
81

. 9

#These 1gnited basis results were used
to calculate undetermined value above
#Strontium oxide, S5r0 ..ceseeeveasecss 0,10
ZBarium Oxide, BaO $0000c0s000000000en 0.12

zManganeSe Oxide, Mn3ol. ses00c0c0ss0es 0.00

nabgopy Watermarked
Rﬂqo, ‘?:ur Protection

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

March 8, 1979

Sampie doric

®Y  KVB, Inc.

ABMA Test Site "F"
Test #29

- 28192

ULTh v
“Y 3.54 XXXEX
76.62 79.43
" 4,70 4,87
Cont 1.15 1.19
< 0.17 0.18
D 1.00 1.04
Dy en 41.'? 8.79 9.11
B 4,03 4,18
MINERAL ANALVSis OF Asii  100e0Qyaigr: 10G.Q0
Sica, ©O
Alurmina, Ao O 47.74
Tuana, 1, 34,17
1.38
Forric oxide, r¢ ot
Limy, Lo 9,21
Magnesue Mgl 1.32
Potassium oxide 4 O 0.57
Sodium oxide Moo 1.74
of 0.37
°F Sultur tnox: e 07
°F Phas. pentoxiie, | 1.43
°F Undateryirod 0.30
1,55%
SILICA Vs 100.00
BASE AL a7 81.14
i’.;l!‘p', st 0.16
2805 °F
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. ;
~ (\l N ‘}

1] ‘.‘
4L£¢11€/\\.._. Nt
;

. HOUSER, Manager, Midwes! Division Charter Member

SO HOLLAND, IL « 8ILLINGS, MT = BIRMINGHAM, AL - CHARLESTON. WV * CLARKSBURG, WV * CLEVELAND, OH » DENVER, CO « GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL - NEWORLEANS, LA * NORFOLK, VA * PIKEVILLE,KY « VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGIN'EERING CoO. pr

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60475
c E OFFICE TEL. (312) 264-1173

by

KVB, INC. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identt o
by  KVB, Inc.

Coal
——- ABMA Test Site "F"
Test #30
KVB, Inc.
2/13/79
i reca o 2022779
Analysis report no.  7]1- 28194 ®s Weight
| AUALYES Asrecewed  Dry basis ULTIMATE At . As recewed  Dry pasis
“. Moisture 3.84 XXXXX Mot 3.84 XXXXX
So Ash 9.12 9,48 Carn o 76,09 79.13
o uolitie 25.39 26.40 Huoio gon 4,68 4,87
R 61.65 64,12 e 1.09 1.13
100.00 100,00 or e s 0.17 0.18
13568 14110 Gl 0.99 1.03
0.99 1.03 9.12 9.48
XXXKX 0,18 g 4,02 4.18
S MINERAL ANAL Y& 100.00 .. 390.00
0Lk 0.46 o 47.95
o r 0.00 0.00 r*igvl\'fﬂi:'\ ‘-7 32.66
e 0,55 0.57 e 1.46
Farr o oar -
f o 10.68
XKXXXX KXXX e 1.45
XXXXX KXXX e : 0.74
Potason o . 2.15
i : Hoducing LRt Sodium o e 0.4“
proe 27004 P xmxx F .
2700+ F xxxx F G 1.38
2700+ T xxxx T R , 0.45
2700+ ' xxxx | S 0.36*
XXXX o 100,00
84 S 78.84
9 S 0.19
*These ignited basis results were used o 2730 °F
to calculate undetermined value above Respectfully submitted
ZStrontium oxide, SrO ceecevecesavssess 0.10 COMMERCIAL TESTING & ENGINEERING CO. .
. . "':‘

%Barium Oxide, BA0 cececveeresconccsce 0.17
7#Manganese oxide, Mn304 ccessenssasses 0,01

aAﬁ'/al biby Watermarked - 174

For Your Protection

R. A. HOUSER, Manager, Midwest Divislon v
Charter Membar

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

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

Lk

IR

P kvs, 1nc.
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422

March 7, 1979

Sample identification
by KVB, Inc.

Kind of sample Coal
reported to us

ABMA Test Site "F"
Test #35

Sample taken at ==

Sample taken by KVB, Inc,

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

Date sampled 2/14/79
Date received 2/22/79
Analysis report no. 71— 28184
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 4,17 XXXXX
% Ash 10.25 10,70
% Volatile 25,54 26.65
% Fixed Carbon 60.04 62.65
: 100.00 100.00
Btu/ib. 13315 13894
% Sulfur 1.01 1,05
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initial Deformation xxx °F xxx °F
Softening (H=W) xxx °F xxx F H - Cone Height
Softening (H=1%2W) xxx °F XXX °oF W -- Cone Width
Fluid XXX °F XXX °F

Respectfully submitted,
COMMERCI ESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked 175
For 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, XY * VANCOUVER, B.C. CAN. .

R. A. HOUSER, Manager, Midwest Division

- ar s

N . -~
Toaype

Charter 'Mombor
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COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO;

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

RETR TS

’ KVB, INC. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identification
by  KVB, Inc.

Kind of sample | Bottom Ash Sample ABMA Test Site "F"
reported to us Test #5
Sample taken at = _____
Sample taken by KVB, Inc.
Date sampled 12/19/78
Date received 2/22/79

Analysis report no. 79 28164

DRY BASIS
%Ash....--.....'.'...........'......’.... 89'38
ZCombustible...........-.-............-.. 10.62

Respectfully submitted,

RAH/ br

(0] | t k .
”QF";? YC:S,VP‘:V;:;?:,: ed 176 R. A. HOUSER, Manager, Midwest Division
Charter Member

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

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

‘. ﬁg OFFICE TEL. (312) 264-1173

’ KVB, INC. March 7, 1979

A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sarrple icertiiicat un

LY KVB, Inc.

Ori

ginal Copy Watermarked
For Your Protection

Kind of sample Bottom Ash Sample ABMA Test Site "F”
reported to us Test #15
Sample taken at ..
Sample taken by KVB, Inc.
Date sampled 1/8/79
Date received 2/22/79
Analysis report no. 71- 28166
DRY BASIS
4 - 72,77
ACombustibleeeeseeooessesvosvonsnnenonsnes 27.23

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CR"(\

RAH/ br

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

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

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

’ KVB, INC. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Miannesota 55422 ;S;amp'e aentt ca
¥ KVB, Inc.
Kind of sample Bottom Ash Sample ABMA Test Site "F"
reported to us Test #17
Sample taken at = _ ____
Sample taken by KVB, Inc.
Date sampled 1/10/79
Date received 2/22/79

Analysis report no.

71- 28168
DRY BASIS
zAsh.......'...............‘..‘.......... 82.66
ZCombustible.........-.....-..........-.. 17.34

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING.Q%

RAH/ br

Original Copy Watermarked
For Your Protection

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

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

A Research-Cottrell Company
6176 Olson Memorial Highway

March 7, 1979

Minneapolis, Minnesota 55422 Sample igentification
®%  kVB, Inc.
Kind of sample Bottom Ash Sample ABMA Test Site "F"
reported to us Test #18
Sample taken at _____
Sample taken by KVB, Inc.
Date sampled 1/15/79
Date received 2/22/79
lysi X .
Analysis report no 71- 28170
DRY BASIS
zABh..............l..CC...........I...I.. 91.79
zcombustible........l....'.....'l..O..... 8.21
Respectfully submitted,
COMMERCIAL JESTING & ENGINEERING OM\Q
RAH/ br

Original Copy Watermarked 179

For Your Protection R. A”THOUSER, Manager, Midwest Division ®

SO. 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 ’

Charter Member



i
' COMMERCIAL TESTING & ENGINEERING CO. %

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CRICAGO, 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

Gev 1 e w

’ KVB, INC. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 Sample identificatcn
%  KvB, Inc.
Kind of sample Bottom Ash Sample ' ABMA Test Site "F"
reported to us Test #19
Sample taken at = _____
Sample taken by KVB, Inc.
Date sampled 1/16/79
Date received 2/22/79

Analysis report no.

71- 28172
DRY BASIS
ZAsh.'......'.....D.'.0...’00..".'....... 86.21
zcombustible.......ll...l..l..........l.. 13.79
Respectfully submitted,
COMMERCI ENGINEERING CO.

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

ion
For Your Protectio Charter Member

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



i i
COMMERCIAL TESTING & ENGINEERING CO. #%ﬁ
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 » AREA CODE 312 726-8434
@ PLEASE ADDRESS ALL CORRESPONDENCE TO:
n ‘ 16130 VAN DRUNEN RD., SOUTH HOLLAND, iL 60473

L.g OFFICE TEL. (312) 264-1173

P kv, 1nc.
A Research-Cottrell Company
6176 Olson Memorial Highway

March 7, 1979

Minneapolis, Minnesota 55422 Samaw3M®Wf%H+
Y KVB, Inc.
Kind of sample Bottom Ash Sample ABMA Test Site "F"
reported to us Test #20
Ssample taken at  _____
sample taken by KVB, Inc.
Date sampled 1/17/79
Date received 2/22/79
Analysis report no. 71- 28174
DRY BASIS
zABh.......'...0....l.‘...'..........‘.'. 93.95
zcombustible.‘...Ql.l........l.......I... 6'05

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked 181

For Your Protection R.A!

anager, Midwest Division

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. '

Charter Member
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y
COMMERCIAL TESTING & ENGINEERING CO. ’
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80691—“_' _“I.\_REA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 2684-1173
’ KvB, INC, . March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sainpie iGert catr. -
oy KVB, Inc.
Kind of sample Bottom Ash Sample ABMA Test Site "F"
reported to us Test #21
Sample taken at  __ ___
Sample taken by KVB, Inc.
Date sampled 1/24/79
Date received 2/22/79
Analysis report no. 71- 28176
DRY BASIS
zAsh.l.............l..l‘l......0......... 90'10
zcombustible.'...’.l.........C..'...'.... 9.90

Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked

For Your Protection 182 R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND, 1. * BILLINGS, MT » BIRMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND, OM * DENVER, CO * GOLDEN, CO
HENDERSON. KY * MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA ¢ PIKEVILLE, KY « VANCOUVER, 8.C. CAN.

Charter Member

t
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, JLLINOIS 60601 - AREA CODE 312 726- 8‘34

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

SiNCE 1w

' KVB, INC. March 8, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 gample idertification
y KVB, Inc.
Kr::oi:agp:z Fly Ash (Cyclone Hopper) ABMA Test Site F
Test #22
Sample taken at o
Sample taken by KVB, Inc.
Date sampled 1/31/79
Date received 2/22/79

Analysis report no.

71- 28188
Dry Basis
ZAsh.......-................-......... 34,10
ZCombustible...........-o.......o...c. 65.90
ZSu]:fur.....-......................... 0.71

Respectfully submitted,
TESTING A ENGINEERING CO.

RAH/ br

Original Copy Watermarked 183

For Your Protection

R. A. HOUSER, Manager, Midwest Division

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

Charter Member
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COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

SINCE 1908

’ KVB, INC. March 8, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by kvB, Inc.

Kind of sample :Bottom Ash ABMA Test Site F
reported to us Test #22
Sample taken at ———
Sample taken by KVB, Inc.
Date sampled 1/31/79
Date received 2/22/79

Analysis report no. 71- 28187

Dry Basis
zABh..'...........'.......'....'...... 91.38
zCombustible..........-.o..-.......... 8.62

zsulfur......I...l.l.............l.... 0.09

Respectfully submitted,
COMMERCI STING & FNGINEERING CO.

RAH/ br

Original W ked
riginal Gopy Watermarke 184 R. A. HOUSER, Manager, Midwest Divislon

Charter Member

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



F-464 A DJJ

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, L 60473

AT OFFICE TEL. (312) 264-1173
AN |

P «xvs, 1nc. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota 55422

KVB, Inc.
Kind of sample Bottom Ash Sample ABMA Test Site "F"
reported 16 Test #23
gample taken at Lo
Sample taken by KVB, Inc.
Date sampled 2/1/79
Date recerved 2/22/79
TR TR T A SRR RN A ST T T S T S A R S
Analysis repen no 71- 28178
DRY BASIS
zABh..ll.l.'...I..C....'..'.....'...I.... 90‘40
Zcombustible.liobl....‘....'.‘....'..Q... 9.60
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
RAH/ br
" W ked
Or'géf;ar"(c:&vp{:::cr:?:,: ® 185 R. A anager, Midwest Divisla

Charter Member
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. '



F.a0s ‘ [c’

}
COMMERCIAL TESTING & ENGINEERING CO. |

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:
14 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

’ KVB, INC. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial ‘Highway
Minneapolis, Minnesota 55422 ’Sample identficatn
¥ KVB, Inc.

Kind of sample Flyash Sample (Cyclone ABMA Test Site "F"
reported to us Hopper) Test #23

Sample taken at

Sample taken by KVB, Inc.
Date sampled 2/1/79
Date received 2/22/79
Analysis report no. 71- 28'179
DRY BASIS
zAsh.IQ...l.0...0....!..O.‘...O...D...IC. 43.37
ZCombustible....a-....a-..........a-....o 56.63
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
‘ny
RAH/ br
Original Copy Watermarked 186 R. &f on

For Your Protection Charter Member

SO. HOLLAND, IL * BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV +» CLARKSBURG, WV « CLEVELAND, OH * DENVER, CO * GOLDEN, CO
" HENDERSON, KY + MIDDLESBORO, KY * MOBILE. AL * NEW ORLEANS, LA » NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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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
OFFICE TEL. (312) 264-1173

[

’ KVB, INC.

March 7
A Research-Cottrell Company arc » 1979
6176 Olson Memorial Highway S
Minneapolis, Minnesota 55422 E’f}”",-_ne identificaten
’ KVB, Inc.

Kind of sample

Ash Sample (E .
reported to us P (Econ. Hopper)

ABMA Test Site "F"

Test #23

Sample taken at ____ _
Sample taken by KVB, Inc.

Date sampled 2/1/79

Date received 2 / 2 2/ 7 9

Analysis report no.
71- 28180
DRY BASIS

zAsh.o.o..-ooonc.OQ..CO.....'

hd 29-65

ZCOmbustible.....-.......--.-...-... 70 35

Respectfully submitted,
COMMERCI ESTING &,ENGINEERING CO.

RAH/ br
iqinal Copy Watermarked 18? : »
Or'gpor 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, €O

HENDERSON, KY + MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS. LA  NORFOLK, VA * PIKEVILLE, KY + VANCOUVER, 8.0. Can
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COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

SINCE 180R

’ KVB, INC. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 gample identification
Y KVB, Inc.
Kind of sample Bottom Ash Sample ' ABMA Test Site "F"
reported to us Test #23A

Sample taken at

Sample taken by KVB. Inc
[l L]
Date sampied 2/8/79
Date received 2/22/79
Analysis report no. 71- 28182
DRY BASIS
ZASh..QOIOl..0..Q...‘........l........... 88.58
zcombustible.l..O...Cl...‘...........l... 11.42
Respectfully submitted, . C
3
RAH/ br g -
Original Copy Watermarked 188 et

R. A. HOUSER, Manager, Midwsst Divislon

For Your Protection Charter thbc.r
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COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

P kvs, 1nc. March 7, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway
Minneapolis, Minnesota 55422 Sample identification

by  KVB, Inc.

Kind of sample Flyash Sample (Cyclone ABMA Test Site "F"
reported to us Hopper) Test #23A
sample taken at  __.__
gample taken by KVB, Inc.
Date sampled 2/8/79
Date received 2/22/79
Analysis report no. 71- 28183
DRY BASIS
ZASh........-c-oooo..-o.o.o..o-oooto--..o 36.73
zcombustiblel........l..l....I....‘l...'. 63.27
Respectfully submitted, .
COMMERCIAWIESTING & FNGINEERING cOW
RAH/ br

Origing' Copy Watermarked 1

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

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



ﬂ/c/
COMMERCIAL TESTING & ENGINEERING CO. g

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

Lk

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

’ KVB, INC. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification

bY  KVB, Inc.

Kind of sample

Bottom Ash Sample ABMA Test Site "F"

reported to us
Sample taken at

Sample taken by

Test #24

KVB, Inc.
Date sampled 2/6/79
Date received 2/22/79
Analysis report no. 77 _ 28790
DRY BASIS
zAsh..........-ocoltc.l..oo.o-.o-.o.oi'. 86.19
zcombustible.-...-....o........-........ l3¢81

Respectfully submitted,
COMMERCI ESTING & ENGINEERING CO.

RAH/ br

Original Copy Watermarked 190

For Your Protection

R. A. HOUSER, Manager, Midwest Divislon .
) Chanter Member
SO. HOLLAND, iL * BILLINGS, MT » BIRMINGHAM, AL « CHARLESTON, WV + CLARKSBURG, WV « CLEVELAND, OH » DENVER, CO « GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

N CE 08

’ KVB, INC, March 7, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

)

Minneapolis, MN 55422 gﬁmmewemmcmmn
KVB, Inc,
Kind of sample Fly Ash Sample (Cyclone ABMA Test Site "F"
reported to us Hopper) Test #24
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/6/79
Date received 2/22/79
Analysis report no.
P 71- 28191
DRY BASIS
zAsh...'................................ 36.55
ZCombustible...........................- 63.45
Respectiully submitted, NS
COMMERCIAL TESTING & ENGINEERING CO. AR
RAH/ br b &

Original Copy Watermarked
For Your Protection

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

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

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

’ KVB, INC,. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB, Inc,
Kind of sample :Bott:om Ash Sample ' “F"
reported to us P %22: :;;t Site °F
Sample taken at ————
Sample taken by KVB, Inc.
Date sampled 2/12/79
Date received 2722779
Analysis report no. 71- 28193
DRY BASIS
zAsh..’.....O.I......................'.‘ 86.93
zCombustible.........--....-............ 13007
Resbectfully submitted,
COMMERCIAL TING & ENGINEERING CO.
RAH/ br

Original Copy Watermarked
For Your Protection

192 R. A. HOUSER, Manager, Midwest Divislon T
Charter Member

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

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

ap—— S

% PLEASE ADDRESS ALL CORRESPONDENCE TO:

i;%% 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473

OFFICE TEL. (312) 264-1173

' KVB, INC. March 8, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sacgie vt
""" KVB, Inc.
Kind :’: Zaimp’j Bottom Ash ABMA Test Site F
reporied to s Test #30
Sample taken al ————
Sample taken by KVB, Inc.
Date sampled 2/13/79
Date received 2/22/79
Analysis repori no 71- 28195
Dry Basis
zAsh..l.....0........0........'....... 89.81
ZCombuStible...o....-....o.......-.... 10-19
zsulfur........l.....‘.l.l..........'. 0.09
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
RAH/ br

Original Copy Watern:\arked
For Your Protection

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

GENERAL OFFfICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 6060t - AREA CODE 312 726-8434

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

’ KVB, INC. March 8, 1979
A Research—-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample ider* ficaul
. KVB, Inc.
Kind of sample Fly Ash (Cyclone Hopper) ABMA Test Site F
reported to us Test #30
Sample taken at ———
Sample taken by XKVB, Inc.
Date sampled 2/13/79
Date received 2/22/79

Analysis reportno. 73— 28196

Dry Basis
ZABh.ceeeecoscoocecccssasonsacssasncsas 35.49
ZCombustiblecceeecsscoscesscesccncesnsns 64.51
ZSulfuUreecececeecceceassoosccsossnnannas 0.43

Respectiully submitted,
COMMERCI ESTING ENGINEERING CO.

RAH/ br

Original Copy Watermarked 194 R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND, OH + DENVER, CO * GOLDEN, CO
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Charter Member
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COMMERCIAL TESTING & ENGINEERING CO. (L

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. March 7, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota 55422 EamMewemmCmmn
Y KVB, Inc.
Kind of sample Bottom Ash Sample ABMA Test Site "F"
reported to us Test #35
Sample taken at  _ ____
Sample taken by KVB, Inc.
Date sampled 2/14/79
Date received 2/22/79
Analysis repert no. 71- 28185 :
DRY BASIS
zAshQCO...l............l.l......O.....O.. 86'18
ZCombustible.............-....---..--.... 13-82
Respectfully submitted,
COMMERCIAL TING & ENGINEERING CO.
RAH/ br

Original Copy Watermarked 195

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

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

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



COMBUSTIBLES DATA SHEET

SITE ~
Crucible Crucible & Sample Y
Crucible] Sample Weight Sample Weight]Weight Post 750°C | AwWeight] Combus-
Number Origin grams Post 110°C gms] grams grams grams tibles
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QAN TAIL L
Crucikle Crucible & Sample %
Crucible] samgple Weiaht Sample Weight]Weight Post 750°C A Weight] Combus-
Number Origin grams Fost 110¢C oums} grams grams grams tibles
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CUMULATIVE PERCENT rASSING

KVB

SIEVE ANALYSIS TEST REPORT

TEST NO. /S
TEST SITE ___F
SAMPLE IDENTIFICATION FA. BiTupajwgus CoAL

DATE SAMPLE TAKEN
TEST PERFORMED BY T idina

19179
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KVB

SIEVE ANALYSIS TEST

REPORT

TEST NO.

17

TEST SITE F

SAMPLE IDENTIFICATION 7. Bit (.l

DATE SAMPLE TAKEN | //o/”"?

TEST PERFORMED BY | dra
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KvB

SIEVE ANALYSIS TEST REPOR?T

DATE SAMPLE TAKEN Ifl(,/vq

TEST NO.
TEST SITE . F TEST PERFORMED BY 7 duva.
SAMPLE IDENTIFICATION (Z . 8% wwningus Ga | ‘
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KvVB

SIEVE ANALYSIS TEST REPORT

TEST NO. /9 : DATE SAMPLE TAKEN JAN. /b, /974

TEST SITE . F TEST PERFORMED BY /. o Ao
SAMPLE IDENTIFICATION [a. 5% uwe cnees o | '
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CUMULATIVE PERCENT rASSING
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KvVB

SIEVE ANALYSIS TEST REPORT

TEST NO. 070
TEST SITE F
SAMPLE IDENTIFICATION V2 T3:Fiuetious (eu |

DATE SAMPLE TAKEN )’n [ﬁ
TEST PERFORMED BY T . devc

CUMULATIVE PERCENT (ASSING
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KvB

SIEVE ANALYSIS TEST REPORT

TEST No. o7/ DATE SAMPLE TAKEN //J‘i/"‘i
TEST SITE ¥ TEST PERFORMED BY 7. Jow e
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KvVB

SIEVE ANALYSIS TEST REPORT

] - 3/-77

Tids

DATE SAMPLE TAKEN

TEST NO. ol
TEST SITE F

TEST PERFORMED BY
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.ASSING

CUMULATIVE PERCENT

TEST NO.

TEST SITE F
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