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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, 02, COp, CO, NO, NOZ,'SOZ and SO, data,
particle size distribution data, chemical analysis of the coal, coal size
consistency data, and combustible analysis data.
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FOREWORD

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

summaries not found in this volume.

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

and Design Criteria for Stoker Fired Boilers."

1 Langsjaén, P. L., et al., "Field Tests of Industrial Stoker Coal-
Fired Boilers for Emissions Control and Efficiency Improvement - Site H."
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CONVERSION FACTORS

ENGLISH AND METRIC UNITS TO SI UNITS

To Convert From

in
in
ft
£t2
ft3

2

1b

1b/hr

1b/108BTU
g/Mcal

BTU
BTU/1b
BTU/hr
J/sec
J/hr
BTU/ft/hr
BTU/ft/hr
BTU/ft2/hxr
BTU/ft2/hr
BTU/ft3/hr
BTU/ft3/hr

psia
"Hzo

Rankine
Fahrenheit
Celsius
Rankine

FOR TYPICAL COAL FUEL

ppm @ 3% 10 (503)
ppm @ 3% Oz (SO3)
ppm @ 3% O, (NO)*
ppm @ 3% Oz (NO3)
ppm @ 3% Oy (CO)

ppm @ 3% Oy (CHy)

g/kg of fuel**

Celsius
Celsius
Kelvin
Kelvin

ng/Jd
ng/Jd
ng/J
ng/J
ng/J
ng/J

(1b/108Btu)
(1b/106Btu)
(1b/106Btu)
(1b/10%Btu)
{1b/10%Btu)
(1b/10®Btu)

Multiply By

2.540
6.452
0.3048
0.09290
0.02832

0.4536
0.1260
430
239

1054
2324
0.2929
1.000
3600
0.9609
3459
3.152
11349
10.34
37234

6895
249.1

5/9R~-273
5/9(F-32)
C+273
5/9R

AAROO
oo

[

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

0.851
1.063
0.399
0.6l1l1
0.372
0.213

*Federal environmental regulations express NOx in terms of NOjy;

thus NO units should be converted using the NO,
**Based on higher heating value of 10,000 Btu/lb.

conversion factor.
For a heating value

other than 10,000 Btu/lb, multiply the conversion factor by

10,000/ {(Btu/1lb}.

KVB 4-15900-542




CONVERSION FACTORS

SI UNITS TO ENGLISH AND METRIC UNITS

To Convert From

Kg

Mg/s
ng/J
ng/Jd

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

W/m
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
ng/J

£t2
£t3

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

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

BTU/hr
J/hr
BTU/ft/hr
BTU/ft%/hr
BTU/ft3/hr

psia
“HZO

Fahrenheit
Fahrenheit
Rankine
Rankine

bpm
Ppm
ppm
pPpm

3% 0, (SO3)
3% 0y (SO3)
3% 0y (NO)
3% 07 (NO2)
ppm @ 3% Oz (CO)
ppm @ 3% Oz (CHy)
g/kg of fuel

oo 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
¢.0967

0.000145
0.004014

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

H

W om o
I

1.18
0.941
2.51
1.64
2.69
4.69

0.000233

KVB 4-15900-542




SI PREFIXES

Multiplication
Factor Prefix SI Symbol
1018 exa E
1013 peta P
1012 tera T
102 giga G
106 mega M
103 _ xilo k
10 hecto* h
10 deka* da
10‘1 deci¥* d
10”2 centi* c
10-3 milli m
10-6 micro Hu
10-9 nano n
10-12 pico p
10-15 - femto f
10-18 atto a

*Not recommended but occasionally used

KVE 4-15900-542
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EMISSION UNITS CONVERSION FACTORS
FOR TYPICAL COAL FUEL (HV= 13,320 BTU/LB)

Multipl ' ins/s
o S~ By | ¥ ¥eloht in Puel | 1h5/1088tu grams/106Cal PPM Grains/SCF.
{ory @ 3% 0y) (Dry €12v COy)
Obtain s N S0 NO2 S02 SOx S0z NO3

grms/loscalz o //// o ///// 1 35/.6,(10‘4 ///////(4.0“ /////

////, //// 77

y4A

NOTE: 1. values in parenthesis can be used for all flue gas constituents such as oxides of carbon,
oxides of nitrogen, oxides of sulfur, hydrocarbons, particulates, etc.
2. Standard reference temperature of 530°R was used.

KVB 4-15900-542
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SECTION 1.0

PANEL BOARD DATA SHEETS

PAGE
1.1 CONTROL ROOM DATA SHEETS 2




KvB

PANEL BOARD DATA
ABMA TEST SITE H

{ In'e c:-'/ar}

Steam Flow, lb/hr é?f/ﬂ

Ccal Flow, lb/hr

Bosiee = o Lb/Steam/Lb Coal
TEST NO. N !
ERA ¢ i ]
TEST DATE A 141979 1-19.74
TEST COAL Saps HiLY Sawns 4y

TEST CONDITIONS:

B’_(ELHU; (Hc‘ 0\) msgudfrlf::’)x)

MopM 0FA | hotm 9=
COAL SCALE
Start & stop time - -
Pounds Coal Added — -
STEAM INTEGRATOR
Reading [ x jpoup = #/Ar) 58399 | 84192
Time of Reading ‘ lOf\-(b |‘5‘ L/z'j
CHART RECORDER
Steam Flow, lb/hr LHpoeo “ooe
Air Flow, Relative
DRAFT GAUGES
Furnace Draft, "H,0 -0.7 - 0.7
Boiler Outlet Draft, "Hy0 -7 -{.7
Compartment #1 Draft, "H,0 DO o.0
#2 praft, "Hy0 1o,k 20.0
#3 Draft, "Hy0 Y0 ~2.5
#4 Draft, “Ho0 V0.3 20




KVB

TEST NO. ] |
CONTROLS
Plant Master 865 lo.Y
Forced Draft Damper “?7 '$3
Stoker “, a ”* 0
Induced Draft Damper 2.0 .|
Feedwater Control Valve (6.2 1A%
STOKER
i " } ' 7
Coal Gate Position L/g “ﬁ 1D '/[g
7 7
-
Grate Speed . -
Windbox Control Position #1 |Ct©'@ Cioge) aosﬂy&,os&b'
100% 0% [ /0% [ G0
(’-//L) #2 | peeN op;:; /orcv«’ / ofert
% ) 0% | 52% [50%
#3 ofeﬂ/ ofeM | peet ote™) -
%% i I’o{ C'-’SGD/
#4 | spgn foPeEN Croseh)
Overfire Air Pressure, "sz R.L} 2.4
m °F $/2
3

TES? Come &




TEST NO: |

"‘6’5‘7‘_}: L LV/(;(’ C//ﬁ‘./(érr /»;(‘14/ f :

(01’ §/§G§Zh-.: D Juvf"ha
7 T

TEST NO:

TEST NO:

TEST NO:

TEST NO:

TES? Sove u
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PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, lb/hr A,l{;,zoo

30 214
Coal Flow, lb/hr Ii 77'_'# <83

Lb/Steam/Lb Coal 2 %73';’5’
TEST NO. La Jb b e o
TEST DATE -X-21 | 3-2{-79
TEST COAL SANDs K1t |
TEST CONDITIONS: 0, VAR AT A% st S [
kM orp — >
M. Qo |pasetingl-- -== MAxa, |Met i O
COAL SCALE %
Start & stop time 105 s/; dg ogzo. /0 20
[ pounds coal Added 5570 9395
STEAM INTEGRATOR |
Reading 09:35 of 24 090l 09: 56 {121
Time of Reading S94a | s8Suaa | sgsvs7| 595528 | 95¢3Y
CHART RECORDER |
Steam Flow, lb/hr | HY 000 Uy voe Yboce “20e0 2990
Air Flow, Relative 3.6 33.5 23,5 38.5 34.0
DRAFT GAUGES '
Furnace Draft, "H30 -0.2 -0.2 - 0.4 "0, 2 -0
\Boiler outlet Draft, "H,0 - 1.0 -).0 1.0 - .2 ~ 1.0
ompartment #1 Draft, "H,0 1 0.4 +0.n +0,2 0.7 +0.¥
X #2 Draft, "Hy0 ¥ .0 1 0.9 LO.S r 1.} +Ls
\ #3 Draft, "Ho0 3 1.0 ¥D.9 s O‘CL 1.5 +1.2
\ #4 Draft, "H,0 .0 C.0 [f 0.0 0.0
STeArt [iess. 25 - 4o i [%4 138
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KVB
TEST NO. Ao b 2b 2C old
CONTROLS
Plant Master Jid 1$.9 |40 19.4 /9_'(_3
Forced Draft bDamper 2.7 13.0 (3.0 . [5,0 l‘!{/ :
Stoker 1.0 2.0 o [2.0 2.0
Induced Draft Damper }2.0 1.2 19,4 ja.2 7.7
Feedwater Cont;rol Valve 172.0 -:JLO 2.8 [ 720 l 7,5
STOKER ‘
Coal Gate Position /L[a i”f g 7/1 0)]3 i 7"[7" Cff?"
Grate Speed N C"" : - !“’ — -
Windbox Control Position #1 IZZ;': ,;;—Zi) olli’% OZ;:;’: :;Z'J ;;Z;\)L"_"_—'—’F—-"_-——.;
(/&) v | et ool o] vbes | ores] poes —
#3 oﬁ%} 062?:5 535";4 :::::1 b);fj gﬁ?&; ""‘—"'"_:'/o?::’ ::;?:1
44 a_a;%/awﬁ Ct—b;eD/( «03€D Caasa;/ (LoSED > - —>
Overfire Air Pressure, "H,0 ;Z/I,? 3.0 “.3 X.9 2.9

. Flue Gas Temperature, °F

Trsr Core &
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PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, lb/hr
Coal Flow, lb/hr

1b/Steam/Lb Coal

TEST NO. 426.. I
TEST DATE >-2/-29 ] 3- 379
TEST COAL Shups Hrw
TEST CONDITIONS: O, VALIAT a0
NORM OFA [— »
REPEAT
BAScuing| M O
COAL SCALE
Start & stop time
i Pounds Coal Added
STEAM INTEGRATOR
Reading 5957911 545343
Time of Reading 13°23 'H‘.o‘-Q
CHART RECORDER
Steam Flow, lb/hr Higoo Y3000
Air Plow, Relative ﬂ‘% 30,’3
P DRAFT GAUGES '
Furnace Draft, "H,0 ~0.2 -0,
Boiler Outlet Draft, “Hp0 - 0.9 —-0.9
Compartment #1 Draft, “H30 +0‘% ’rD.";
\ #2 Draft, "H,0 +.0 +0.9
\ #3 Draft, “H,0 +0.9 +0.7}
\ #4 Draft, "H40 + 0.7 ¥o.<
‘frqm PRESS | pst |40 [0




TEST NO. Do <4
CONTROLS
Plant Master IZO {jfa
Forced Draft Damper f;-o _Q-g
Stoker 12D /2.0
Induced Draft Damper 1.8 [6.§
Feedwater Control Valve ) /45 / -50
STOKER
Coal Gate Position 9 ', g 7 ’j 7“
Grate Speed ! N '
Windbox Control Position #1 ;;0?70 /{wqr{.—«——————-—’-
Lir) 12 | ) goek >
43 ;"’,ﬂ"»/ Ane )
#4 ';;Z;Jf/smz —_—
Overfire Air Pressure, "H,0 Q{Y o? ?
Flue - ture. OF
8

TEST Soma
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- NOTES
. Je ] :
TEST NO: (04 Bubrw we Maued  BEITER  ThHan) iv 7837 | Lonen FLAME.

OVER. A SHopreR MohTwn osrp  BeD. LESS A2 /Ze'éilb,

TRouBeE 17w ASH  Haduweg SysTem =D (ARCE  FLKCTUATIINS

o BLp LeAD & eveSs D HMD TY AReaT BesT of TEST

Clivcet  BetAw) Fa.cwwc,‘ BT Low O, Cowp. ALTER AwHy e

Bo o Running  Fply STePDIc) N _gARLYy Ate. Ziie 4

TEST NO: 2}

uTILE  SHOETER

TEST NO: 2f Clote ﬁw ~nrel ar oioMAéﬁ A‘*/‘* @@5-

N uge Lher— éuré;«s A :Ar ot ///’W 4"

W X

TEST NO:

TEST NO:

TESE Sers

Z-




KVB

PANEL BOARD DATA

ABMA TEST

SITE H

Steam Flow, lb/hr ~ 5, %00

o

Lb/Steam/Lb Coal 8'_7

Coal Flow, lb/hr

3

TEST NO. g4 2
TEST DATE 3-22-791 3-31.99] 32219
TEST COAL AnDs_ Hetd] >
TEST CONDITIONS: WA 0 —y,
Popaa (row) 074 -
Parricu wares i
COAL SCALE
Start & stop time 10-03
| rounds Coal added
STEAM INTEGRATOR
Reading 540228 | S8C3s/9 | Shbiz
Time of Reading A 120G 13°5¢
P CHART RECORDER
Steam Flow, 1lb/hr | 45600 L, 000 | L5, 500
Air Flow, Relative 2).3 0.0 »S
DRAFT GAUGES '
Furnace Draft, "H,0 -0, -0.1 0.1
Boiler Outlet Draft, "Hy0 ~{.0 -~).0 -0
\Compartment #1 Draft, "H,0 +D.1 10.9 +0.6)
\ #2 Draft, "Hg0 10,8 N 4,;,1
\ #3 Draft, "Hy0 10,9 110 RAIpS
#4 Draft, "Hy0 b.o 0.( 0.C
" oteam ess, A |0 Mg 15
10
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';'l‘ES"i‘ NO. 3 3 ¥,
CONTROLS
Plant Master 13.0 6.0 A0.h
Forced Draft Damper 13 13.1 3.5
Stoker 1. | [3.1 (2|
Induced Draft Damper 17.4 6. % lb.bo
Feedwater Control Valve [:3 19.0 7.0
STOKER
Coal Gate Position (L/K ) 7"/?" 7/7’ ' 7"/4"
Grate Speed ’ !
Windbox Control Position #1 | 7% /209, J20% /‘)07,, 1 2%/ 2
: (Vk) 42 |100% //ooz |
#3 |Jeok r/}oo’?o _ e ~
#4 cw:coyzwxep ‘
Overfire Air Pressure, "H,0 2.7 2.2 2
Flue ‘Gas Temperature, °F $/e
11

TEs57 Sive




TEST NO:  Gom¢ ClUneR  FoRt4 4 T90 AT (345

TEST NO:

TEST NO:

TEST NO:

TEST RO:

12

TZCr (zv—.- e
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PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, lb/hr_ 22 433

Coal Flow, lb/hr

Lb/Steam/Lb Coal

Ha

Ye

TEST NO.
TEST DATE 3-03-79 | T T
TEST COAL Sams Hrt -
TEST CONDITIONS: 509, LoAD —
COAL SCALE
Start & stop time - ~ —_
i Pounds Coal Added - _— -
STEAM INTEGRATOR
Reading 586195 § '/’;L? g7d%
Time of Reading Oﬁ.jL Ji //1 //%
_——— CHART RECORDER i
Steam Flow, lb/hr 21000 | 24, ARFT00
Air Flow, Relative 10 A}f
DRAFT GAUGES .
| Furnace Draft, "H30 -0';2_' - -0O.A
( Boiler Outlet Draft, "H,0 “n.5 -0 ' -0.5
\Compartment #1 Draft, "Hy0 0.0 V’/ X O.0
\\ #2 praft, "H20 +0.] - Mv/
\ #3 Draft, "H,0 0.0 S ao
#4 Draft, "H,0 p.0 S a0




TEST NO.

1-[:

CONTROLS

Plant Master

73

/-0

Forced Draft Damper 7.2 . 7:0 .
Stoker l,’l f /J’/
Induced Draft Damper 12.3 L /%3
N - ~ 5 y X
Feedwater Control Valve /s ‘L o .
STOKER
- 17 . 4 I/
Coal Gate Position (L//{) 5 /5" f[(
L r /
Grate Speed :
Windbox Control Position #1 |[Jef, / 207, |\ /0% / / (774
¢ L//?_) 82 | so5 / 50% ' @Zfﬂﬂ/ﬂ
!
43 [eosed fewsep]| R0, /20
4s | /ao ol (_'/;c-féz//[;/@;eq
overfire Air Pressure, "H,0 2.8 ﬁ[l. y =

14

TEST Sove W
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PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, lb/hr ‘/7, 5/35

/
Coal Flow, lb/hr Z fé Q (‘é?//%{f

Ib/Steam/Lb Coal 5. 0

s | ¢

TEST NO. 5
TEST DATE 3-26-729 | 3-2(-74 3'90'7?
;rﬁsw COAL Svps Hie —»
TEST CONDITIONS: Low 0, —>
Moy om —
BRLNK £ >
rTIC,
COAL SCALE
Start & stop time 2349//0335’
Pounds Coal Added 71_/5 0 L8
STEAM INTEGRATOR
Reading $e8<66 | <po72c| S889
Time of Reading 09:¢9 . 11049 13:%
— CHART RECORDER
Stean Flow, 1b/hr Y1000 | Yzo0o | 43 460
Air Flow, Relative 27 Y 360 %37-0
DRAFT GAUGES '
Furnace Draft, "H,0 0.2 -0k ~H 2
Boiler Outlet Draft, "H,0 ~1.| -1} -/
Compartment #1 Draft, “H,0 +0, 2 40.5 +0,4
\ #2 Draft, "Hy0 +0.9 +).0 +0. 8
\ #3 Draft, "H,0 3 1.0 +0.9 +6,7
\ #4 Draft, "H,0 0.0 D.0 +0.7
sr:;w pRess., sy 131 1% |4y

15




TEST NO. >/ § IS
CONTROLS
Plant Master 2.0 35, | %.5
Forced Draft Damper 13.0 13.0 130
Stoker 12.0 2.0 2.0
Induced Draft Damper 19.0 .S 4.0
Feedwater Control Valve 0.0 /—b,O 0.0
STOKER
Coal Gate Position /L/g) i/? 7'/?_ ‘ 7/& "
Grate Speed S 4 K 4
Windbox Control Position #1 | D¢ /J5% 357,/ 3$h p——— —3>
(</ @ #2 aw,Zaa?, W%Z 1P| ———*
#3 .’-1070} Loy /OO%LLDOZ —>
#4 "“”W/‘ LosED “‘““?‘(7_/;-0550 3% / 302
Overfire Air Pressure, "H,0 /},7 ;’ L7 .7
| Flue Gas Temperature. °F 42g? et
16

TESr Sovre &

;—————__l
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NOTES

]

TEST NO[)(_ooi Seews o Anue nore a_sb\ ‘Hm-.»\\« /)few'uf Ye,Vs.

TU“«.LIC- Pesin ‘L k-"\-.z. 2P !4 :Z s: sﬁ./&er f._,::J /:D -1 D.

CAv st -'uu }”uccl kl"atr @m[ ’F/W r.\.i‘(’, [‘MJ/_ZL,CJ e _Coe»[ Sﬁ!ﬂk

bn/\ + S‘far*(l m,“af. F/QM-( }M%_J_/L IMML\ s(/lsv‘*'f.r ‘H‘au«#r‘edz‘dqgly.

TEST NO: .

TEST NO:

TEST NO:

TEST NO:
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PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, 1b/hr 6’3J4’Q

Coal Flow, lb/hr 48970

Lb/Steam/Lb Coal f.f

TEST NO. & % L
TEST DATE 3-29-79] 3-97H 3-29-79
TEST COAL Stups MLl |
TEST CONDITIONS: Hit 4 O~
Nick och
ARric. | —— —>
COAL SCALE
Start & stop time F4s 11,00
Pounds Coal Added 0 15915
STEAM INTEGRATOR
Reading 599496 | 5897%0) 599978
Time of Reading 0% 4% | 09 54 ITH%
" CHART RECORDER
]Steam Flow, lb/hr | i, 500 43 Too 41,3200
Air Flow, Relative 39.0 “.0 39,0
DRAFT GAUGES '
Furnace Draft, "H,0 6.0 2.0 0.0
Boiler Outlet Draft, "H,0 =10 - LD ~ 1.0
| Compartment #1 Draft, "Hy0 447 P s By
1 N0 #2 Draft, "H,0 ¥y Vi + 1.4
\ 43 Draft, "Hy,0 sy | \»'L;;
5 \ #4 Draft, "H,0 1. + b +i.2
St PRESS. . ps) |11 L5 e

18




TEST NO.

CONTROLS

Plant Master 225 e & [e.0
Forced Draft Damper 15.0 /8.0 15.0
Stoker /2.0 12.0 12.0
Induced Draft Damper 2.4 225 2.3
Feedwater Control Valve 20.¢ Ji,i 4.5
STOKER
Coal Gate Position ib{&) ?"/' " 9“/q" 9'/‘11
Grate Speed ' ' !
Windbox Control Position #1 _'L',jb / 449,
L R) 82 lao%] 1069,

#3 aoz,? I~

#4 ’302’/ %1
overfire Air Pressure, "H,0 [l L A

L Flue Gas Temperature, °F

4as




KVB

PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, lb/hr 53 225
Coal Flow, lb/hr __ 36 ¥7

Lb/Steam/Lb Coal __ 7-
TEST NO. T Y Ta A A
TEST DATE 2-28-79) 3-29-79 1 3-28-14 1 3-29-7q) - 3-28-71
TEST COAL Sanps Hite
TEST CONDITIONS: 75%, LoAD
VMY B,
BaseLw€ | paseume [BAaseyyne | BASUNE | Bascyne]
COAL_SCALE
Start & stop time 08By rep
Pounds Coal Added ' 11060
STEAM INTEGRATOR
Reading $590629 | 510672 | $90 704 | 590732 $9077)
Time of Reading o3 3 p4tl4a 09:53 (0 2% 1203
— CHART RECORDER
Steam Flow, lb/hr 36 00D 24000 Z,26 00 g§ooo 33000
Air Flow, Relative 2.0 2.4 A3 Al 2.4
DRAFT GAUGES '
Furnace Draft, "H30 ~0.) -0, -0, 8. ~0.2
lBoiler outlet Draft, "Hy0 -0.b =0 lp ~0.b —0.b Pl |
\Compartment #1 praft, "Hy0 101 +0.{ 4P, 1 +0,] +0, K
\\ #2 praft, "Hz0 10.3 + 0.3 +0.% - +0.3 +2.3
\\ ¥3 Draft, "H0 £.0 0.0 H.0 ».0 0.0
\'\ #4 Draft, "Hy0 "D 20 §.0 .0 0.0
.\/’ LG g 1Y \%0 135 IHo 130

20




TEST NO.

1a

o

CONTROLS

L2

R

Plant Master . 22.
Forced Draft Damper [0. & 10.4 0.2
Stoker 1.0 1.7 2.3
Induced Draft Damper 4.8 47 14-8
Feeavater Control Valve 12.44 12 4 1Y

STOKER
Coal Gate Position {L/R) 7 9" 'L”[?" 'L/ 7"
Grate Speed ’ l T
windbox Control Position #1 | #€% Z‘/ﬁo
(4/R) #2 5>7,? 5%
' #3 | lo% / 0%
84 w;vo/cmfp
Overfire Air Pressure, "H,0 '3',0 3.0 3’..0

L Flue Gas Temperature, °F

TES? Sore




KVB

. NOTES

)

TBéT NO:JA - E,.\(f% /om.a Qh&a. Jpcw‘{ ayer & sw‘Ju Tm(\féam..é() ‘e{"
___.ba.sisel%u mJ\ft D 2ones. My clxler o1 ~8%0, .

TEST NO: -

-

TEST NO:

TEST NO:

TEST NO:

ze

TZ2s57 $ovr 4

‘-—




KVB

PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, lb/hr

Coal Flow, lb/hr

TEST NO. 7 T 7d
TEST DATE 2-28-M) 3-29-1| ~-0¢-79
TEST COAL Cunds Hild Saupe pid S0 wiLy
TEST CONDITIONS: VARY 0 =4
757oLoap >
o O [Me-ts 0| Lo O
COAL SCALE
Start & stop time 03;90/4,3,0
- 7
pounds Coal Added 11060
STEAM INTEGRATOR
Reading 590413 | £90342| 570942
Time of Reading 11494 EYL (M6
__—— CHART RECORDER '
’ Steam Flow, lb/hr 32000 34 00 35006
Air Flow, Relative 7.4 24.5 14. 9
\ ' DRAFT GAUGES - B
\Fu.rnace braft, "H50 -D. % -0, ~0, %
;eiler Outlet Draft, "H,0 - D4 -0.9 - 0.5
cé(nparment #1 Draft, "H,0 +0.9 0.7 p.0
\ #2 Draft, "H,0 w1 Ll 0.~
\ #3 Draft, "Hy0 ¥0.5 + 0.3 y 0.
B \ #4 Draft, "H,0 0.0 0.0 0.0
S, Ress. , Psy s 140 "o

23

3697

Ib/Steam/Lb Coal




TEST No. 1, 3 4

CONTROLS
Plant Master 27-S (§.0 2.0
Forced Draft Damper 4. { 1d.6 /0._0
Stoker /3, | 13. 2.0
Induced Draft Damper 1 7.2 16.3 (3,2
Feedwater Control Valve 12.0 12.7 2.8

STOKER | ]
Coal Gate Position 7" Zq" " [7 "7 ] 7"

T T [

Grate Speed '
‘ Windbox Control Position #1 [4{% /1/570 —_— 6070/607&
{ v
#2 5{2,[2070 SO /007,114»

#3 70747/ /875 _M /”2)(//002)
7 U >

pa | CrosEd /a.;go
7

Overfire Air Pressure, "Hp0 3,0 3.0 3,0

t __Flye Gas Temperature, °F

24
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KVB

NOTES

TEST NO: 7‘1 (‘00, legl. (AN @ SR L«ulf,e ‘-Lumk m Cfm_'{ff 0{’ ‘244

TEST NO:

TEST NO:

TEST NO:

TEST NO:

53

TEEr S,




KVB

PANEL BOARD DATA
ABMA TEST SITE H

Steam Flow, lb/hr 3; &66
Coal Flow, lb/hr _LY3¢&

Lb/Stean/Lb Coal __/}____“L___

TEST NO. g '] g
TEST DATE 3-29-74 | 3-29-290 F-29- 99
TEST COAL AMDI P i
TEST CONDITIONS: 5% Lead
NORY Oy
noRM bER
Pre ¢
COAL SCALE
Start & stop time ¢ 3550[/4 ‘30
i Pounds Coal Added e
STEAM INTEGRATOR
Reading SUYeL | $1USOT | 915727
Time of Reading 09:4o 09,4 ' [b Y2
CHART RECORDER
Steam Flow, lb/hr Y 000 32000 2000
Air Flow, Relative 1.0 &l 0 20.9
Y DRAFT GAUGES '
Furnace Draft, "H30 ~0.1 -0, /'
Boiler Outlet Draft, "Hy0 ~0.L ~0.& ~0.
LCompartment $1 Draft, "H,0 0.0 0.0 0.6
\ #2 Draft, "H0 oy ¥ .Y 0.5
\ #3 Draft, “H,0 0. | A0 ,,,g,‘
\ #4 Draft, "H,0 0.0 0.0 .0
;fm, PRESS | P51 135 |92 4o
26




KVB

TEST NO. g g 8

CONTROLS
Plant Master 25.7 274 [3. X
Forced Draft Damper lo.& 10, & | (0.2
Stoker 1 “7 }/7
Induced Draft Damper A 2] l}.g 13,5
Feedvater Control Valve {3.0 1229 | 3.0
STOKER
Coal Gate Position [L[() 7"] 2" ' 7"]7" 77
Grate Speed ' - . ! /
Windbox Control Position #1 [ 7%, Ago% —A
(/R) #2 /007¢;LMQ% 0% / 509
1
#3_| 25 70/ 2¢% ' d
#4 mﬁ?}éw*e'# ' »
Overfire Air Pressure, “H,0 2.0 2.9 .9

27
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KVB

Steam Flow, lb/hr 95 3 is
. PANEL BOARD DATA —
, ABMA TEST SITE H Coal Flow, lb/hr ¢ 7Q‘_—rl

Lb/Steam/Lb Coal % 6

TEST NO. 9 1 1
TEST DATE ) 3-306-79 | 3-30-19 %-%0-71
TEST COAL SAnps HitL 3
TEST CONDITIONS: . <0% ::: : —al
NemA Oy
Nert OF% >
Parrye, | T
= == ———
COAL SCALE
Start & stop time ' 08‘~o3f)()530;
| . ~<t
Pounds Coal Added (Y95
STEAM INTEGRATOR
Reading 5930131592070 | 592)208
Time of Reading 084z | 0943 [1:02
s CHART RECORDER
Steam Flow, lb/hr | 24000 23000 S 3,000
air Flow, Relative M 9. 9.0
DRAFT GAUGES
Furnace Draft, "H,0 0.2 —0.2 -0. 3%
Boiler Outlet Draft, "H,0 -0 -0.b -0. L
Compartment #1 Draft, "H,0 yo! 0.0 ¥ 0,048
#2 praft, "H0 +0.3 10.% 0.3
\ #3 Draft, "H,0 +O.L } 05 : Y.
B l #4 Draft, “Hy0 5.0 h.0 0.0
STM. PREGY. ¢S] [0 \ 3%

z8




KVB

-

TEST NO. i 7 9
CONTROLS
Plant Master 27.5 27,5 17.0
Forced Draft Damper 19, | /9. {0. !
Stokex /6.0 19,0 10.0
Induced Draft Damper {4, 13.6 13,8
Feedwater Control Valve 10.5 _}'g, 0 ¥ |
STOKER
Coal Gate Position ( flﬂ) ¢ / L’ (/’JC“ A é;[a 0
Grate Speed ! _ / i
Windbox Control Position #1 | (% /059, | 3% l 3%
(L/R) w2 | 10t Jpooa| 0%, [35%) 35%1 755
#3 30740 30% | 4S9 Jas%e| 30% /255
#4 cw;tpl/u'}ﬁd cwyﬂzjgwsep;——’
Overfire Air Pressure, "H,0 3.0 3.0 3.0
|_Flue ‘Gas Temperature, °F 335 340 340

TE4r Commy

£/




KVB

PANEL BOARD DATA

Steam Flow, lb/hr

Z2, 878

ABMA TEST SITE H Coal Flow, lb/hr  23%i
Ib/Steam/Ib Coal Db
TEST NO. sk Y22 /04 He
TEST DATE 3-30-724] 3-3:-% 3-36-7%9 3-3ePT
TEST COAL SanDs L >
TEST CONDITIONS: NegM  oFA
So% loAD |— —>
{vaet ©2 ~
mﬁimeoa. LS Op |MED- (&0, #H oo
COAL SCAIE
Start & stop time j1ms A7535
Pounds Coal Added 5598
STEAM INTEGRATOR
Reading $92:34 $b2 179 Sq2/87 S%2z224
Time of Reading . 2& /2:37 128 1348
CHART RECORDER
Steam Flow, 1lb/hr 22,Seo ZSpan - 23,00 ¢ 2/,000
Air Flow, Relative 0 /725 28 2o-&
DRAFT GAUGES
Furnace Draft, "Hp0 -o.Z < -2 -z
Boiler Outlet Draft, "H,0 -0.6 -0,.5 - &S -~ o7
Compartment #1 Draft, "H,0 &0 +0.3% '*8-3 +* 40
#2 Draft, "H0 + o1 ¥ 0% +o. +od
#3 Draft, "H,0 493 o0 5.9 0.0
#4 Draft, "Hy0 + 0 0@ 29 0.0
Tm TRESS. . Psi 31 3% 139 /3¢

30




KVB

TEST NO. S04 b loc /04
CONTROLS
Plant Master 21-5 /&0 /78 zlo
Forced Draft Damper 040 %0 4.0 131
Stoker Lo po-0 Ao y
Induced Draft Damper 135" /3.3 /2.4 /58
Feedwater Control Valve 52 : 21 ¥z ge
STOKER
Coal Gate Position ( L/R) 6" /é” 6" /6” é”/é" &’ /é”
Grate Speed
Windbox Control Position #1 ' %% /352 TEX ﬁrz | >
w2 |0 % ol i
#3 W?A’bz ,a-ﬁ&/aoxb =
#4 éLoseb /mfgﬁ ik
overfire Air Pressure, "H,0 75 24 27 Z7
Plue - op
3
31
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KVB

PANEL BOARD DATA

ABMA TEST

SITE H

Steam Flow, lb/hr ﬁéoop
Coal Flow, lb/hr §850/5548
Mg.= £299

Lb/Steam/Lb Coal §.5

TEST NO. /! | [ I
TEST DATE 4-9-79 | y.+-19 4-4-79 ] 4-4-79
TEST COAL DS Wl —]
TEST CONDITIONS: MmO
Nogm_OFA_ 2
Sass ¢
CoksayR~Ross
COAL SCALE
| start & stop time ./9’00///.‘&0 0533
Pounds Coal Added 5050 775
STEAM INTEGRATOR
Reading §93%3793] S1393% | £1999(59¢250
Time of Reading 09:08 11:29 131351 [§i29
,——"" _ CHART RECORDER
[ Steam Flow, 1lb/hr Y3000 b opo HEoo2 ﬁQ&OO
air Flow, Relative 24,0 3.0 6. 2.5
DRAFT GAUGES -
Furnace Draft, "Hy0 -0.2 0,2 ~0. 2 —0.2
| Boiler outlet Draft, "Hy0 - (.1 ~11 -h ~ .
kCompartment #1 Draft, "H,0 +07 +a7] +0.68 30.4
\ #2 braft, "Hz0 ¥l 2 +1,1 1] 4kl
\ #3 pDraft, "Hy0 + 1.0 + 1.0 1.0 ' +L0
\ #4 Draft, "Hy0 5.0 0.6) 5.0 - 0.0
Sn}t PLss  pst 154 134 127} |40
32




S ——

TEST NO. /] |/ 3
CONTROLS ,
Plant Master o2 Y 26.0 295 ]La
Forced Draft Damper 3.5 [3.5 13,5 13,9
Stoker 12.0 2.0 (2.0 (2.0
Induced Draft Damper 181 13-% 1§, & 14.6
Feedwater Control Valve A 20 2 23.3 20,5
STOKER .
Coal Gate Position[é/g) ?"Z‘i" g '/4 . g_"r/j " 7"[1"
Grate Speed / ! [
Windbox Control Position #1 | 59, /53
(L/R) 2 | 0ot w9 f—
#3 JooL,[ 10%
#4 cw;eplj—aoﬂ Ne
Overfire Air Pressure, “Hy0 3,, 0 2.0 2.9 29
‘ Flue Gas Temperature. °F 540 e
]
33
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SECTION 2.0

PARTICULATE DATA

PAGE
2,1 PARTICULATE DATA SUMMARY 35
2.2 PARTICULATE DATA SHEETS 37

2.3 PARTICULATE LAB WORKSHEET 42
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PARTICULATE

DATA Lesk Check Rate ISOKINETICS = ig"s-: TEST SUMBER \5
Vae DATE 3-22-7%
Sumpllr.ng Time in. Hg ﬂz"‘"i" - OPERATOR
Per Point, Min Before FUEL (5 . ) i
Atter ST /—f—
PROBE LOCATION ..S'/“‘ ‘ E
- TEMPERATURES, °F Bl
{Sarf.p;e rime IETER CONDITIONS _ R — 0,0 | vac.
Point APg 1 AH IMeter Reading| Stack |Probe Oven Th ot
TstFed N N . . ..
Yol 05| ST| 4435 | 54l [ 300 [200 | 65| go| 65 25
2 (| oq| co| e e | spi | g0 | 225 | /5| Co | m fe
32 Vo] 3| 9857 | 5ep [350 393 |, |2 | 72 3.0
o |V ef8 63 | ¢l2ase | 505 [ 350 [ 3 |50 | 62 | 20 3.0
IS N ORIt Y2252 | 507 175 g2 | T 2-5
¢ L |08 .57 24/ 185 | bae /251 62 73 2-7
’:) ] ”!.3 -0;7 (‘/26,7;‘ 5;7 /-5'-‘:l és-; /7"/ 3'*5
¥ M5 | 405 | d2a57 | suy /5513 | 2y vy
< S A2 32,55 | &aF /2 | L s 02
/o e 2y 43¢ 30 507 J25 | (S P Y2
o T 2 434 3% 59 150 | £2 7
e ||| s /o)) 555 | B0 685 | g | 2
s e o et 29 | Bus | 350 | 3493 | g5 ) ¢s | 73 7S
|| [#F | r05 | 36| 5/ /70 | ¢e | 25 75
3 WA AR Y505y | 5.5 726 1€¢ 25 5.¢
o Wi WA Y'53,5¢ | 520 17251 £¢é 75 S 2.
3 S| 4z | wSs.Hq] | S22 /5| 7o | S L
z e oz | 5920 | 50 75 | 70 vl 50
> JIS | jor | A6 2.0 | 522 Il 76 | 2g 5
# 11 V738 7ie| s 03 | 520 ‘#51 ¢ | 7% 5.2
¢ |1 |.755) 67| yé7.7.]| 520 /%6 | £8 | 28 “E
o | A5 el | g va.se | B2 /850 po | 28
1 /35| 87 | Y2309 | 520 /35| 70 | 7%
iy | 2t €4 | w75 325 | 520 1$5 | 20 | 7%
9¢
NN ok 5%
Averagel| o773 272 ir R ’
Nomoyraph Setup
METER VOL £1p| </ 15, 325 . c . Imp.  Vol. (End) vol. (St‘arl.) Hvel. (ml}
g Preter ) n 7¢5 ] . Sy
snpie voL 0 34 B ged Ferack = Tszack *2 /5 . 7l - <
: Tmeter ™ op - - N
it | rnceems | rremeee | o - vetsen. | B L L« ]
=~ 2y% | J4.3¢ Y 3 Towes 75
) & HsO = Noz lActual)=
Fercent Oy * [—K‘l‘l._i : - (L} g{End} qfStart) darams
siiter Jedd o SN Y

37

Total vol. Hy0 57 6-:\1




PARTICULATE

1SOKINETICS = /f)J::"\

DATA Leak Check Rate TEST KUMBER
i:“ng 63 /mi DATE L
Sampling Tim . min -
Per Point, nien Before oTERameR —:-—'_,_“/“T“,
3 Afrer FUEL = ”T = -
SITE H
e — T
[sampie rime METER CONDITIONS TEMPERATURES, 'F o.x |v
. | T ac,
Point APs | AN [Meter Reading| Stack |Probe Oven Tﬁmae;:t Meter 2’
T ; ~ — —
b’“"} ] Bl bo 2 L HC] 7.0 /35 235 EA) 3 3% 35 2.
2 ’ 08 e | Y2 IR G351 235 200 | iz | 75135 >
E || 285|585 | x5 Y35 255 |208 |25 | 35135 3/
¢f G35 |, 85 | vxr.2y | H15 2¢/u: | 705 | /25| 35 | 35 3o
< L) I Vs o |35 f2ve {20 |25 39 (35 3./
l IS5 LFE | yE S S |2t | 2o 30 351 3% 3z
P G2 N 23L | H68. 27 |28 | 2 | 20 | iBe| 35 | we 5o
szl - 9 . e | - : :
~21 5 L2250 7% | tp5c. 8 D i35 |2y V230 | ;5035 | Yo 5.0
e 325 .50 | ea, yy yefy 235 |2e0 '35 35 | 3.4 2-2
35 ; 3 it : FE S .
(:-i;wq e 33 |57 | 453 %3 /e | are [238 /e (35 35 2.0
/1 IS HE | 4e5 3 G5 | 235|235 | /s58 | 3 35 z,/
e | | -xed| T (Y% 33 |35 | 2t | 235 | s | 35 |35 2.
73 i o ) I83 1 4972, 03 H25| 230 | nyL5 | g2 2 35 /&
/- 5| NS w92 E R y3a | 27¢ 205 /30 |22 |35 2y
1 C T
/5 || A9 ], 30 e 95 3. | 240 | A | j35 2 25 )
| 51225 o9y 57 |3 | 255 | 230 | s50 | 32 = 75
7y 77 260 | Seif, g 428 | 255 235 |5 | 32 /0 2.
P J25 .27 5o, /o Y30 | 24 230 | sf5 | B2 4 20
/o JE .2y e 3 o | y3a 1235 a8 | S5 | 30 3y 2.
24 | e (24| Syl dd @3 12386 | 230 | w5 | e B Zo
2/ | /5 1 .2350 505 3 | 40| 235 | pye | /50 | B0 2y 45
22 A DY) 5ot hs | W30 | 235 | 200 {44 | 30 20 /5
L3 g3 28 | Bor dl w30 | 235 | ave | /v | R e /5
2w WY 109 Y | 500,95 (o | 235 | 2g0 | sAR| 30 | v Lo
Avera ge
Nomouraph Setup
METER VOL. D) Per c - Imp, vo;.i!:nd) Vol.‘ fs::nrt) b\lo:.‘(mli
START " PR LS4 = A
SAMPLE VOL £e? Pstack = Tetack  © £ Aotk -
.2 VE S - 7
Cpitot stack Press. | barometric Tmeter = oe = z -
P 1n. Hg-Gauge Pressure AR N LE] ¢ - < - =
— = = g - o0z (ldeall= -
EE -2y | 249 22 Total o3
4 o VB0 = Y Nozlactual)- ota -
FPercent Oy = l__L . %4 g(End) g(Start} Aorams
PR L L LR LT TRY AL ke silica ;5.4 /R - 5.
Ay g{?ué/ Lf o 4 38 Gel -l v
< ml

Aoy For kst fip s 0./i3 AHcorso V2SS

15 P'ts

N

Total Vol. Hy0 |




PARTICULATE

DATA Leak Check Rate ISOKINETICS = 5 z'(‘ TEST NUMBER
vac 3 DATE JoAr-
:nmp;il:iq Tame in. Hg  ft7/min - OPERATOR
ey Point, Mi i 7
L’ in Before FUEL Soach A4
After ]
SITE lkd

R
PROBE LOCATION_J % « =

E:?;;te rime METER CONDITIONS 'TE“?ERf‘Tup‘fiél:,zers o |vac.
APs | AR |Meter Reading| Stack |Probe Oven Tn T Guf Heter 2
U | 15 29 | 8053 | was V250 | vde | yo | 30| 3@ s
2 VB |2y | 5/1.7¢ Y25 | 250 | MXe |55 | 30 | 35 s
3 85259 57377 |25 | 260 | 1%5 |72 |30 |35 d
o 5|30 By b Y2512¢5 | 205 |92 | 30 | 35 L5
5 20 .23 | 56,43 S15 (220 | 275 | 1/5 |30 | 35 Zn
¢ 22\ Y N 56 | YLS|z2e | a6 |15 | Do |35 xi
-7 2! | .33 | 579 27 Y25 1 2¢5 | 274 e | 3¢ /0 Ly
§ 8 .2y | 52088 Y25 |25 (25 |5 |32 | ¢ r¥
P JE .25 |V 52145 Y25 [2f0 1220 | 45 | 3o L/ Ve
e 2523 {533 3 25 |24 | 225 | /5 | 30 | o L3
i 3 )20 | B2Y.3y | 425 Y240 | 225 | 0 | 30 | Ye x4
]2 OF | /25 | 52505 |25 | 250 | 230 /65 | 3a | e Lo
73 20 ) L3/ | 626,87 |25 | 230 | 2de | 105 | 3o ) a4
P 2| L3y | srggn | Y28 |2vo | 200 | J30 | 30 | o 27
5 25 1 .37 | 530,70 Y25 | 2ga | 24 | 150 | 32 e 2.2
/6 L2858 Y2 | 837,77 | 425 | 260 | 545 | j55 |30 | e 2./
/7 2g | Y | 833.5¢ | 425 | 265 250 | o | 3o | wp 2./
;¥ 2y | 37 5352/ | o5 | 288 2co | S8 | 3o | e 2
/9 430 | 53¢.60 | wEg| 260 | a¢s | feo| 35 | ¢ l-&
Y S 2| B35 .00 {yes | 2do | 2¢5 | 50| 3o 3 LS
21 S5 | 23| E39.YY | 4285 | 250 | a8 | /Y5 ) 30 | uB Ly
22 23 | 20 | su 55 yas | 250 265 || 30 | v | 13
23 A3 2o | 508 |yeS 250 | 2¢s e | 30 33 1.3
24 09 | /Y Sy oo 250 | 268 |sor | 3o | 4S
Average|d/¥3 | /.25 H25F “F
Nomogr aph_Setup
weTER vor, —ENDIS94-72 . . R - Imp. Vol.lEnd)  Vel, (Start) Avol. tml}
sTART|> 77,02 erer . 1ra o Joo - 2%
saspLe voLR 33 7 | fe3 Pstack = Tatack . Jo§ A Jio . 5
el B el Bvererl I S S ¥
FEII - | 2.5 Me T et Y
Fercent O, -I B an(kjtualh %4 g(End) atsrart} dgrams
39 Sue gl L /53 . j[_;;

tml

Total Vol. Koo 7




PARTICULATE

leak Check Rate

1SOKINETICS = @_%_Zc

TEST RUMBER ‘g

-

DATA -
Vac s DATE 3-26 ~7%
Sampling Time in. Hg fr /min _ OPERATOR
Per Poim.. Mmn Before FUEL S;(Ih‘/:) fL, il
- After SITE o+
S A—
PROBE LOCATION ) Feue A
[sampie |_. METER CONDITIONS TERPERATURES, TF '
poine |TiMe : , impinders H 0,.% [Vac.
olnt DPs | AH [Meter Reading| Stack |Probe Oven n Out eter
2y d L M

"“/ — T —_— ENTEWR iy — - - . _ .

o lsador {02 |sgncr [ 3% 200 | jee Vg0 {0 | 535 /&
3 w3 Y | gy, Y | Zve (2% | gro see | &2 | fo /.5
o |l 035 |25 | gy, e Jpa |25 S0 | Ao | Lo £d 2.0

- — = — ’ - X ; - . :
T B A A R T N YR 2 TR N/ WA RS Z2¢
£ |2 | d35]-26 | gz ts2 e | 20e L 2o | f25 Lo ) 2¢

%5 thaon| L0Y 30 548420 Ja0 | 2eo | 20| L : o5 30
¥ j |95 /8 | 52,7/ Bo0 | nee | 2 | F20 | go £f 2¢
9 ) 1 |35 | 5500y | 350 2s0 | 290 | /25| g5 | 468 2.0

o | ol | — BEE — | =1 - N
TR EZER 55359 | 380 | zse | jFo |12 | BE | SF a4
/| e - - - - - o _
TR n ; - " . 5 -
/3 .02 | ./5 | g5y 350 | 200 poe G &5 | e —
7! 025 | 28 | £56,05 | Bao | 2w |50 o | S | do 2o
/5 632 | 557 2¢ 3o | 250 | /5 | 2l 5, Co Zo
A -035) .29 | 55p (5 e |20¢ | /0 | g0 | S <o gy
/7 6 | 3L | geo 2 | 3850 | 206 | 167 o | B0 | £33 3o
; 7 . N N N P s
1 Q5§ Ser g4 3% 1200 | 200 | e | Bl 63 5o
/q ()f - 5(:,_./‘3;, ’_‘)-’JC‘ 200 200 /;/0: 5-‘) 45 Lo
Qe G772 gLy | zoe | 2es | 209 [ 125 | 50 ) (5 g
5 235 1.69 ) seggs |370 260 |200 | jlo | B £7 0
22 oF | €Y g/ 00 220 | 270 | /¢ L5 | 5o 7 o
1.4 o7 | . 5¢ EDAY Sx0 |27 270 Jehe | Bo 7 3.c
2] s od ] 3 Brei 7L _ 72 | v e | 55 o 2.0
79
. Y 35 /F eI
LAVQ rage 7AYo BPORL/4
Nowouraph Setup
ETER VOL. ERD .5-4-',.,41,_ ’ . c . Imp. Vol.’ltn.’(!) Vol. (Start} Avol. fml»
sTARTII 7S @7 mever a /35 Y . 3t
snpre voLfl2 %<8 § £e3 Pstack = ::"“" .2 yZER Jeet L
- - - =
c £tack Press. Baromptric meter g "é .
Freot If::c-clmle Pressure a5 - Noz (Tdeal)= L > < 3
S e 74 3 el Lf 2.
a2 ) Total
\ 2 ) VHO = ) f Noz(hcrualls e
rercent Op = |_ - . # g{End) ofsrart) Agrams
I i 1. E 5“;; VESE 7 P4 - (/" (1;
. . x’; | 40 6’/’ *
)y P Total Vol. Hpo T i




PARTICULATE
DATA Lesk Check Rate ISOKINETICS = 77‘7 . TEST NUMBER 7
vac , DATE 3-3¢-79
Sampling Time in. g fe7/min - OPERATOR
Per Point, Min Befare FUEL ‘5“ wets 170 S7
* \5 After syt --——-——-/:* .
PROBE LOCATION 3 %2 X
ke TERPERATURES, °F .
ample | . METER CONDITIONS -
s o {Time } . Impingers O % (Vac.
Point NP ! A B {Meter Reading| Stack |Probe Oven r;nzn] eout Heter 2’
AN . o - > - - -
T Seneal Loz | LK 574 45 3355 2 g | A5 % 3.0
B J | 4372 gor 55 | 355 (aw [ zie | o | 5 | 85 34
Y Y3 N - -y . - - . -
P H Y G0 535 5 335 3 2o 2 Ber 5 ir s 55 5¢
S s s gre s | 3 age | pys | o2 | ws | 55 Lo
g BESE R T Il BT TN AN PR 27 53 ¢.o
. L[ e58) ss3] Eed é7 265 | 250 | w [ 95 | es .
- oS s LE LS 2855 | 255 2w 5 | 55 bs
& OS2 YL vy NG e A - t.g
<7 Yoyt 97| 593 228 | 259 | J75 bk 55 2
A I B B S - S ‘ peh | ase | US| g5 | 55 2f
0 | [e2s|ée 57735 Vo 2ve | 2ae | iio |5 | S5y Za
Ty ! o/5 | L3¢ g v = L7 X7 & Ja 5 Le4 5g pe
a8 roel] p . - 4 : 4 !
v ol 1 22 | 574,67 | lzdo | 275 | 7ol 4F | &Y )
2 07 |2 21] 6904/ U [ 248 | 275 | /29| tfe | &€ =
3 LG) .22l | £é) 5L eSS Y ans | sho) Ye | gy ‘3
i i g 211 | £a2 e/ l 280 | 280 | /55| oF | 5% ’J
5 975 3¢ | €e3.¢o v 250 [ 289 | e | 48 | 5 2.l
¢ I W 708 s led & f o0 | e | 5 57
D I o ) s g
D) i 05 L) cel S i 5y £.d
- - T 5 & 3 = = .
I i 255 | s 34 EoTF. 4 SF c/
5 By cog {iwsl pra, 5 27¢ {255 | sve | Y | Eo 7.¢
w | i eS8 izl gre, v ‘ : A
i1 o | v | Lae, e : £
s | eSS o | ogr53 o &o
Tr
kR o 50

Average| 443} dyy

WA
enl 6/ 8.3/ Imp. Vol (End) vol. (Start} Avol. (ml}
METER VOL. ————t e o= Preter ” ¢ - h— T . 7
start] S 77 7% merer " Jetes o e - e
T -
snupre voL B 357 | g3 Psrack Tstack * v 7.7 i . -
< Stack Press. | barometric Tmever oF M
piter He-Gauge Pre e »3 ﬂ - 14 - c/
o B B B g = Noz (1deal)=
kS Y EEAEL o rorar /7
1 //’ ¢ « A K0 - 7. J Hoz (Kctual)= .
Ferzent O = . #4 a{Erd} q(Start) Agrams

3 Sil;;/‘{{‘,‘ & s 5},'. r . e

LN -v-:ll\ netrs * 41

B
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Total Vol. Hap




PARTICULATE LAB WORKSHEET

TEST NO.___ ¥ (Inlet, Outlet) LOCATION A4
Date R e Box No. Eng.
Test Description
Dry Gas Meter vol {(ft3) Impinger Water Vol  {ml)
Finel 2 3 Total
Initial Final
A Dgv Initial Y 9.9, )
A Vic
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO.
BEAKER NO. 2 4/ 4
DATE WT. % v i :/,‘,, ‘o
TARE WT. 100,557 il 7YY (L
8, EONEL p00, JON0 | Y
00, ESP) 0 9] Be
(o0 oS8 foC 722H | 64T
POST TEST WTS.
(o lieed fod frns Y
g 0vg s Tel pen T L '
Rl VA R in ) P
foo. 7557 [ {0, (LM 15 /6
249y {2 HHS | L1987
ml LOAD klb/hr
£t3 04 %
mgm REMARKS :

4<

8830-5 rev.



PARTICULATE LAB WORKSHEET .

TEST NO. 5_’ {Inlet, Outlet) LOCATION Sn'e' 4—!»—
Date 3/ J.G(?‘? Box No. Eng.
Test Description /N I, HAOC M O A
7
Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 2 3 Total
Initial Final
A Dgv Initial
A vie
: ACETONE DRY FILTER BLANK
CONTENT H30 RINSE RINSE FLASK NG. NO.
BOTTLE NO. A ,
BEAKER NO. # 9 #5 123
DATE WT. 3/20/07 | 3/20(27 | 3/20/77
TARE WT. | 1 993337 | F7.%25¢ L1598
2 193341 | P9.9251 | 2598
3 3o 199. 9259 | .16
4 o '
L ave. 19.3339] 97.725%1 7586
: POST TEST WTS.
1 .9510 100.3240 | .88
2 F9.95LR | 10072207 | JUY
3 Q9.4606 | fed.F204 | .B220
4 3349094 | 107198
AVG. 9%.9592 | w3204 | 821F
A WT. RS JM4E 632
A Vie = ml LOAD klb/hr
A Dgv = £t3 0y %
A mn 925, A mgm REMARKS :
43

BB30-5 rev.




PARTICULATE LAB WORKSHEET .

TEST NO.__ (o (Inlet, Outlet) . rocation__SiTe e

Date . X /27/ Zr‘ Box No. Eng.
Test Description ‘ //L&/‘t’- 7 . lbst-  OFA
Dry Gas Meter Vol (ft3) . . Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial E Final
4 Dgv Initial
A Vie
ACETONE DRY FILTER BLANK
CONTENT HoO RINSE RINSE FLASK . NO. NO.
BOTTLE NO.
BEAKER NO. & /¢ 27l #H
{ DATE WT. 20124 dr2ef29 Y 3/30/7%
TARE WT. | 1 ’ ] 0O.F3 Ay = 207‘] 2619
2 loo, P35Il 979883 1, 2617
3 (00,9352} Y2 FO83 | , 2618
4 . -— -
| ave. | - Voo.g3ss 1 99.9021 1.26 1%
POST TEST WTS. ~
1 109.4 S o8 99.9893 | 8214
2 (014585 | 99.9886 | sL1§”
3 {01,405 1971888 | -8u3
4 .
AVG. 101, 45591 99.98%9 | 3214
A WT. 5208 1 .I03) | .059¢
A vVic = . m LOAD X1b/hr
A Dgv = £e3 . 0g %
. A& Mn 6 8 ﬁla mgm REMARKS :
44 BB30-5 rev.




TEST NO. 2 {Inlet, Outlet)

Date _

J/21/29 ——
Test Description 75 Z.JAP’, AleRMAL O, f(af’ﬂ'

Box No.

PARTICULATE LAR WORKSHEET

rocaios ASA s re 4/

.Eng.

T Q0 A

Dry Gas Meter Vol {ft3) Inpinger Water Vol  (ml)
Pinal 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. . NO.
BOTTLE NO.
BEAKER NO. S 2. /< s
DATE WT. 3/00 /27 3)20/21 | 3/20/79
TARE WT. ) 1 00.9690 | sof 4274} . 2¢.5)
2 [00.9¢2% | [ny. 4o5¢ | . 2630
3 lo0. 5629 V1ot q0 2 | 263/
4
| avé. (06-9619 YL qo7E | 2697
POST TEST WTS.
1 ol.07727 |/ GsFé .29
2 Jo]. 089 | IDIGEI2 ) g5
3 Lo @I VO 666 752,
X .
AVG. P1.0799 | 1046672 | 0.9744
A WT. 01120 0-2876 | 6.106¢
A Vlie = ml LOAD k1b/hr
A Dgv = fe3 05 r
A Mn - 476.4 mam REMARKS :
45 8830-5 rev.




TEST NO. CZ
pate . /30l

Test Description

{(Inlet,

PARTICULATE LAB WORKSHEET .

OQutlet)

Box No.

S % AoADr, NoRMAL

LOCATION S VT ""'l’
AREE

ozgfj O£ A

Eng.

Dry Gas Meter Vol (ft3)

Impinger Water Vol {ml}
Final 1 2 3 Total
Initial Final
A Dgv Initial .
A Vle
ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO.
BEAKER NO. 2} 3o 227
DATE WT. Yeo/F | 32507 | 3)20/77
TARE WP. | 1 07. 924 A 752, [o‘if_ L2615
2 /23.97<) V020095 ) 2618
3 02 .92 103, (074l 7620
4 .
| ave. /03,9250 (/o3 jo92 |, 7618
POST TEST WTS.
1 Jo¥ sYdel /63.6868 | | 2739
2 1040494103, 65661 , 7274/
3 Jo4.0 /03.6RGA 17246
4
04.0994 | 103, 4860 | p. 324
ml LOAD klb/hr
fe3 Oy %
mgm REMARKS :
46

8830-5 rev.




SECTION 5.0

GASEOUS DATA

3,1 GASEQUS EMISSION SUMMARY
3.2 GASEQUS EMISSION DATA SHEETS

3.3 SOx DATA SHEETS

47

PAGE
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KVB

C"' ) . . GASEOUS EMISSIONS DATA
TEST SITE H Y FUEL SANDS  H/LL CoA
TEST NO. / x«x% . LOAD
DATE 3-19-79. conpITIONS VARY O  (ASEOUS EMISSIONS
M . NORM - OFA :
_ DATA TAKEN BY
VoryT 1= Qo C
02 C02 CO NO HOT LINE SAMPLES, FPPM{WET)
Probe % % ppm{drv}| ppm{dry) NOx NO "NO2 HC Remarks
Position | Time ) (@) (&) | unc Vecor) unec l esrt unc i cor] unc ) cor| unc tcor func fcor
_B;m'_H e Ld:“j npt Javiel lefble] b de [ind. At lrae pod ]
mer 2 {031 9. A1 921100 | 1312001305 Baseryng
. (keh O, )
et 1 | 1B201\0-5 1 U pllR0lz3alTe (20 Pi??fé’&“&}

C

. awe.| 9.9 | 84 Viilliap it ssy. ) Vi Wl W

fi I Sig Loy i ’ ;
= AVG. : /‘7//}‘/ . H} '."/ i KA / /[/ I/ / ///
= ; 7 ; 3 T . L 7 7 Ay
AVG. : //:/If AL /. it /"-‘7// /// / /////A
Parts per million {ppm) Zigures are corrected to 3% Og

- S0 . . 15500

—_

NOTE




KvB

-

C . - | GASEOUS EMISSIONS DATA
sest site__H - ovoen_ Gads il
TEST NO. _# D . LORD /00 55
are _3/20/71 CORDITIONS ecy Qg weker ICR

DATA TRKEN BY fTCC..

02 C02 co NO HOT LINE SAMPLES, PPM(WET
Probe % % ppm{drv)| vpm(dry) NOX NO NO2 -#eSH Remarks
‘gosition | Time | (drv) ] (drv) | unc lcor] uncicor| unc lcor] une cor| unc Teor func fcard et 24
_ & Tl 7y e (o lsolusTong]l | | My . Aot l1e o
H_ 3 172 Joc 2o |2111Rc0 ¢/ ﬂ.s'jzzx 175 g | ol oo yssier 7¢ 5.
_— Il ; +— .
—=H— :
C 1330 123 Yas Igs [eig 2% - '
/é/’ N - CDiblieuldy
A /75| Tdx # AD ' . Crkl So,
o C g 24 191 170 |000/97 T jnit 7t
Looogieds]ee |25 | oo /g ol /76 1430 /6 Tu3 2S00284] Cagte €ell
< o9 |{oafeol2dl210pd2 ~ fonses reed
a 3214 2q |Tedt WA ‘ : clecorsn
C 5 4slioast o /6o |269bso P35 | ‘ , /
H 19:s5 eas] 74 INolzagiz s 379)/7) 12u6]197 3| o1 O Iswolwz
C ozl 43¢ 42 Yeo jasslanniyzg | ‘
3/21)/% T&Ei_&“)
C 19319 lnuslinniing i |
H i 93 | 34 o isiiso |01 ec 101263t 3 1Y |)50069;
I YLY 4 DU 27 PR
CAnmiles ] gt 160 43 l2tobio 2
H 1320 1 G5 1 84 |/¢0l23¢ | 212] 313 |22 Rasheo | 298 & | & [130 ))918
. 2Ll | T Hl2 AT -
C U951 23 | 979000160 12067 a
H o] g0 |g.512e0l3631010 1252 l15% 1aad isglzae] o 1o J1eelyg
AVG. //,'7// i ) R 7 l///‘//’
L AvG. | W I r A 7 i/
A AVG. ¥, /7/// s i ////‘ /) / /y /{’ / //

ROTE: Parts per million {(ppm) figures are cosfted to 3% Oy

- . : . 15900




KvVB

c ) - GASEOUS EMISSIONS DATA

sest s1tE__ M ' “owoEL_ SANDS Hiel BT CoML
aEsT ¥o. .5 (Prrce) ' 1onp  JOO%
DATE 3-20-79 ' CONDITIONS MI%_TMOLH (Low) OFA

‘ DATA TAKEN BY Shuweley

02 COy co NO HOT LINE SAMPLES, PPM(WET)
Probe £y % ppm{drv)l pom(dry) NOx NO NOZ HC Remarks
Position | Time | {drv){ (drv) ggc!co: une | cor| une lecor unc j cor unc¢ fcor Junec lcox E{kb
Pa o2 | 7.9 1/0.11.085 gy 1212 '
C  Yotlgo Mo BID WEYI0 Ré3
C i V\E 9L Voo Vi3 /§viR78
¢ gtz V.o 0 p2tlzio o
M V24048 14720 Doz 2200l aregfroois3| S |6 | | noo/3es
H V22177 W6 (#0634 /75|22 10084V /1 |20 790/)32&
C - V87 (79 o Al 4
~
Eo e
we. | $01 (08I s\l oy bl W W | 13ey
AVG. Y/ A N /R
N R V7 Ry W 7227 N e/ N v/ W

Parts per millior :.7pm) figures are corrected to 3% O

- . 52 . . 15900




KVB

(‘( o ' o ' GASEODS EMISSIONS DATA
’ TEST SITE ,41, ’ * FUEL thDf Hite BIT: Cd)‘b
«estNo. Y . ' woan DY AUl LOAD
DATE SR CONDTTIONS _OF# TRMSRIE VAL oA
: o ) DATA TAKEN BY
02 COZ cO NO HOT LINE SAMPLES, PPM(WEZT)
Probe % % ppm{éry)| eom{d>xv) NOx NO NO2 HC Remarks
Position | Time | (dxv) ] (dxv){ unc lcor| unc | cor} unc lcor| vne | corfune tcorfunc lcor
< Voszrlpololza o ([ Vo e
c W3l g/ 196 120 80 1/2027;
7
DTy '_:,.-'IA Y - 1272 ) i 44
AvVG. l/ /}l// ,/'I/‘!/!/."' ,;/-’i’/ . /," / %/ ///' '{//4)1
/“. /. l,/l‘ / | "'_ S i Y
X 5 . AVG. '//ﬁ_[ ‘- ////, e " "";I-L ////j.. //;//
* 1fiif]. NI e el i’ 473
AVG. Ty VEek L i i

NOTE: Parts per million {ppm} figures are corrected to 3% 0p

- 53 . \ ) 15500




* GASEOUS EMISSIONS DATA

(\
" FOEL_SmDS Mt pim coBt
LOAD /90 2>

rest sre_ A RMM Cre
5 (Igrn‘nk'?, ofartec.)

- ' 54

TEST NO.
DATE 3-26-79 CONDITIONS Low 4, MHi4H OFA
DATA TAKEN BY
02 COy co NO EOT LINE SA;‘J.!PLES, FEMIWET)
; Probe 3 % ppm{dry)} pom{dry) NOx NO NOZ HC Remarks
iEo':-.it::'_LS_r}wA_'I‘J'fr:a: {dry) | (érv) une ' corunc | cor| unc Jeor| unc | cor] une fecer {unc {cor e _
C_ P08 4 o250 #3R5T%] 1 i s _
)] ’ | | 30827030324 0 |10 o /¥ /050//.1’00
 C  WROATSNZR /0 |/ TKI035H | ‘
H 1BH008 6 RS 14k sokifj78 09/ 2 | £ O |0 20/ 77¢
4 25192 1.9 |70 (o Roo b/l 10l78V20\0n|0 |0 |0 l0 Vadd// 745 |
%

g

\

_ _ | ($0 )eor_
AVG. 7.4 9,L 0, Y| /’“/' 2391 , 294 ’/ 2 ’ | ’//'/ s 7330

> AVG. ////4 7' i R ///// //// '

ave. /IR IR R/ RV

FOTE: Parts per million {ppm) figures are corxrected to 3% Oy

| 15500




KvB

(\T ‘ . ) | GASEODS EMISSICNS DATA .
Test srre_ H ' ‘ Coren Saudrbil] Gad
e LA [ feenic.) . @b /o0%

CONDITIONS #//;;A 2% }ASA OFraA

DATE 3/27/7M
DATA TAKEN BY ) E €.

02 C02 co NO HOT LINE SAMPLES. PPM(VWET)
Prebe : S % ppr{dry)| com({dry) NOx NO jile)] HC Remarks
Position { Time | (dzv) ] (drv) | unclcor] uncicor| unc lecer} uncl corf uns fzor Junc cor | §QI \)t:écm
C |wlleastq.9 140 162 190118 '
& Feslrn 2199 o |67]180(30)
R . . ,_&)‘upr\u
/-/,_ jo:e7}j0b 72 ‘{0 GRS 13104/ Mi301 1T0 294 4 17 fi2 |21 20/ 662
H - 1o lr0 €19 [Ho |9y ~so3s3l/a73aA 90 lazsl 7 12 2 |21 1988 /1929 |
_(H worl No 143 | #o {72 126718232020 4| S| 7 3 [<7 | joue/ 1872
— — . - i ) (go-v)ur
ave. | 1061 91 114 64 Vil s3)l.h sl s3) W @ \ise] rasd
e avs. S 7/ I 7 7R e A 7/ R 7/
- Jave | Vi Ve Wi T

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

- ' 55 . . ) 15300

”

NOTE




KvB

-

(\ . ' GASEOUS EMISSIONS DATA
gest szre ABMA Stz 4 " owoEL Samis Hite R Casc
aesT NO. 7 . A oA 72S%
DATE 3 -¥-Tq - COMDITIONS VARY O,
: DATA TAKEN BY M Gubriz/
o [ Co, | o NG HOT LINE SAMSPLES, FPM(WET) . =02
Prcbe % % | pom{dry)| pomidry) NOx NO No2 | -%0mC Remarks
Position | Time | (dxv}| (drv) | unc ! cor| unc | cor} unc lcorl unc | cor|) unc {cox | unc | cor y
fp - ipdeyyomd N i ,__ o — s e
207 NP 73 17011760 L5 7401 37 ) ot %?

ol ot
74 /7/274 e
il ous 2.4 Voo 90\022 52| 200 s22 izt Lise Vvel 2 13 Lo Lo | fe0s2994

5 i
e st osus| 27 V2130 | 94)se3 \aoa iz |209 93 1 209] © [0 | 0 | ol 00/ 2790

) 7

,%é% s051 7.3} 49| R0 |5l 1911493 \0asiss0 4| 3 20 [ 39 /5;1?0/2523
A | chempe |l 291 02} 25139 190|192 102812 761/281276) © L0 V90 158 /Ig_‘gégﬂ

ALy ot 20 ! 931 30 145 |97 (22/),35 12031435 1207 0 | o | 35153 | 920/ 2850

e L Coll] 1030} 2.7} 147 | a0 547 250 [s2s Loz (a0l sg0lm09 | 3 | 7] 604301 4720/ 3720

- . .24
s 20058229 \ 6 V1,50 1333 163 (362 V4T (3741243 13628 4 1 /3 Vidd AMLZZ[L..

bt camd 20l 204 94 ) 60199 \r90 13041072 1296) s221294) 2 | 2 | 40192 5’0‘8‘5&/1%5

ZZsZ IO V19001 53 | /3.2 } sR01665Y /90 16/ 1725 1193 1225 43] ol o | s4le4 2009/ A

A
7

“/t//o
- ] | S8 Yeor
Do ave. t 42| 103 Vil g Eerlaed) il igq Vg WA ) V)i1ag | 263l
= wlave 18 | sV v s 3l ot 3] 392l
AvVG. Yl /v At '
NOTE: Parts per million (ppm) figures are corrected to 3% O3

- 56 . : . 15900




KVB

-

(\ R ' | GASEOUS EMISSIONS DATA _

® . .
TEST SITE Apma s.reH T OVUEL SAnNDS HAL A Cese
TesT vo. £ B /sz}'?c,} _ LOAD

DATE 3-A9 -2 COMDITIONS 75 7 . Ngrm 0, ¢ oA

DATA TAKEN BY i
—J

c2 | co co NO HOT LINE SAMPLES, PPMIWET) Unc [ <or
Probe % % ppm{dry)| pom(dry} ROx NO NO2 HC Remarks
Position | Time{ {dxv)] (arv) | unc | cor} unc | cor| unc icor| unc] corl unc tcorjurc icor

cald 834172 110.2]| 201951140 189
cold 1900 {29 110.9] 80|1101130]139
M 195180 Jip.2| L0183]130}180)
HeT 942190 1a.¢ Lo [60 1 [23hi3x]nslizz]i9s] & 1o |33I56 590 /a3 10
Het 0.00] 8.3 1 70,2138 159145 (206 13T |13H o s |80 Irtqe [27294
_Hal 104018 .0 1 [} A 19155 11¢0R08[1701/801130118¢] O | o 150169 |13} 243 F]

0

o~

jS | :

» (_Sa't-)u\"

ave. | 4.2 | Jo.3 Willl 90 Vil yap | 277 BV Nig Vil 0 17077 69| 2857
_ Ave. g7/ 1 MR 7 N A 7/ R
AVG. R R R /R

NOTE: Parts per million {ppm) figures are corrected to 33 Oy

- Q' : : . 15%00




KvB

-

C - - | GASEOUS EMISSIONS DATA
TEST SITE ABMA SITE Y OFUEL SAODS  Nii COAL
TEST NO. ] (fm&J | toap_ 5073
DATE 3-30-77 CONDITIONS §0%, = fyovn ofR NORMAD,
' DATA TAKEN BY FX\“
Q)
oz | co, | <o NG HOT LiNe SAMPLES, POM(WED) 0L
Probe % % ppm(dry)i pom(dry) NOx NO NO2 HC emarks
Position | Time | (dxv) | (drv) | unc [ cor{ unc | cor{unc Icor{ uncl corf unc lcor junc jcor | VN C v
8:1¢
Cold 1820 1119 ]169]|82l1e3}r082s
col\h 1850l 24 1 6STzy (120128
Cold 1Ti0 tin. 1 1 6.6 BO63{10IR¥
Colh 1930|516, { 1of Ry sl4d]
Cold - }950131.3 12.31601112]i30RY2 - ' ,
MHeT - Nousty. 213 6o nd 11451268 R L A
Hat  {o3o|ll.6 | 8.0]35iHyj1342sgf R4 1128 129¢] o $2_lioo | 1040 {2002
el iodsit.3 | 2./ (90 iFs|1T8REG112 RIS 2572931 1 |2 148 |93 1949 {2025
L M lossiio F 18,8120 123[149 RY6[ 1y Zi4{nfziylo $088 1110011930
Hot i {iLS ?.?TSO Is2 |130R9Fi 138N 238 < 49193 [io44 11988 |
(3077(0(
ave. |l | 3 P ViAol idase s Vi ) 109y | 195
_ AVG. R/ i N i A 7//// ' 7// /I
) ave. | Wl L] Ve s i ik

NOTE: Parts per million (ppm} figures are corrected to 3% Op

- B 58 . . 15900




KvB

(\ . " GASEODS EMISSIONS DATA
gesT site__Aema K ' ' FOEL UM Mt BT At
TEST NO. _LQ_B.P 2 . ) ’ LOAD 5-0’& A
DATE 3-30-79 CONDITIONS__\/#R)y o, PRI IFA
' DATA TAKEN BY _ L dopm.
oz | co; co [ wO HOT LINE SAMPLES, PPM(WET) —So.
Probe % 3 ppmidry)] pom(dry) NOx NO NO2 HC Remarks
Position | Time | {dxv)] (drv) | unc lecor{ unc icgux@ corjunc|cor} unc jcorJunc lcorj Une | Cavr
Hat« Sl 30 111 s~ 24 1 £0195 11 302YA 130RYH1257|A38| 2011231960 11828
Navm Baje P Test® 104 7
Het ¢ Cold 11200112 81 5311201248 | ROI265] 107 1270} 129R%0 | O | o |S| 13]F20 |1613
~ Nora. Ba 7 . _ ; mﬁz
Het +Cold {12257 AL 1T 1 YU 16012951 14572 ¢ | o {So 176110901668
Lower 1 S - - T M o0/
Het1Gold{1248 1104 [ 8. bl 50 |85 ud[262]13 Y2322 l-4 | 7 {481Q2|10901 1773
$ame R -+ : ) Tepr {00';_?._
. _t:.,«c-a |40 3.3 15:8 |1R0|44sjns~le8binn |8 {112 23g] o | o |S] 12F] 300} 13Y0
-~ —39** e o ) TogHI# /o;f
e | o i Vel Lol Yool i Y
e ave. | v/ R /R W R 7/ )
AVS. Vi Vel Ve sl Y0 ik

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

- 59 . . 15900




TEST SITE /08/")!4- Sire M

KvB

GASEOUS EMISSICNS DATA

¥ORL SamDS ALl /T, CeAc

TEST NO. 11 _(SAss figorsoye- £oss) LOAD
DATE H-y-)q CONDITIONS MIn) _ Og ,A0AM OFA
DATA TAKEN BY M Goariel £2 Tictona
02 | co, co NO HOT LINE .SAM?LES, PPM (WET) 502
Probe % % ppm{dry)l ppm(dry) NOx NO NO2 HC Remarks
Position | Time | {drv) | (arv) ) unc | cor] unc | cor{ unc cor] unc | cor] unc Jzer {unc Jcor LDC. cCor
A __losas| 945 901 wolrzil2s5\39] r95 13091195 | 309 2/ 133 \0s0/ 1602
L L3701 4+ 94 25 1209 1237 |81 2/6 2/61335 O ZRV371/020 / 25F3
o7~ V40t 27 YV 88 | r20lvor 42 3RSV 205 | 3972/ 1347 o {90 1192 /om/ 2720
—( &t V9901 9 92 Vs02\s7/V 229355 | 206 | 327 2061327 o |75 19 424&4422[,
it V\2500) 943 | 22 V681250 V2/0 202 1208 27 \v25 1201 O | 78 1133 ), M&Qﬁzﬁ
. 2R 221 WA ARV WAV s AVt AR IA Vs AR A VI dRY) o | 1o6li090/ /627
_ (_gol )(oY‘
2, Yoae, 2 i "”.'I.’," 't 4] 7y
AVG. q'q (:[::)-' {4/.‘///( ﬂ ,///“/"J' 353 —l/:.',.:"'/" 323 '/:": 2} ://////, o '//////1 LJ' ’76{
AVG. //,/Q Il ;) .-’.:f ’ //-"'.‘:..«'"’/' /)/ fi / / / // // / /A
NOTE:

Parts per million {ppm) figures are corrected to 3% O

_/’/:1".( K] ,‘...M_({ ”C v(-‘.c-":"‘a (.y'». (o {; ',,',l'

60
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50, DATA SHEET (GOKSOYR-ROSS METHOD)

Test No. I pate Od-~04-79 Location  T&s7 </Te #
Unit No. - Puel SANDS MLl Comil
(-}

Capacity /o0 A Unit Type Zu&-‘r’
Engr. EJT Conditions ,lim/ 4 /‘/OEM o Fm" Zhie "fﬁ'

Meter Finish 4s¢ . n!

Meter Start 4. 850
Sample Volume Collected = 811 ADCF
Start Time Stop Time Elapsed Time (minutes}

12:25 j2:80 25 muGles
Total Sampling Time = min.
Meter Vac. Temperatures (°F) Sample Flow

Time {("Hg) Meter Coil In Coil Out Water Bath Stack |Rate (ADCFM)
jz:28 < /23 15" /29 Sdo |- 0075
12:30 -/ 109 iy ng S4e J
el 1"z m 137 36 '
rede § /07 " 133 $Ho
rily v fol 1o /36 §4o . v

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).

61
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(‘l" /
Date (9/-"7./ 79 Test No. /]

KV B, INC.

SOx DATA SHEET

FUEL /¢ LOAD 0%, X1b/hr Location fé

TEST NO. {/ UNIT NO.

Box No.

Time

Temp. in Gas Meter

Press. in Gas Meter

Meter Reading

Barom. Press.

Percent Oxygen

N, Purge Time

or S0

- B) x Nx F x (460 + T) x 24

Calculation: SO3 9t T+ p)
Excess 0, %
502 4803 S0,
FY P H S-.‘)J'l/\ -
A = Ml of lead-perchiorate—used for sample = J e 3.4
[3'N [o ¥ ¥ adi v -
B = Ml of used for blank = 2.0 2.3
N = Normality of lead perchlorate titrant = 4.0736 Ls G b
F = Dilution factor =+ Jpf /.
T = Average temp. in gas meter = o 2
V = Volume of gas sample ft3 = foalll Lael )
P = Barometric pressure = 29, Jo 23,5
p = Pressure in gas meter = 29.14 200
. Concentration,C, ppm = w0 2/
cC. PP Zovveted o
rgm/dscm = 2264 33
Emission-,E, g/Mcal =
E = CF 2090 1b/MBtu = '
a9-X
where ng/3 = . -
C = pollutant concentration, g/dscm 4
F, - volume factor = dscm/10° cal ‘;z:
dscf/10% gy 60-14

from Fed. Reg. 9/11/74 p 32856 rev. 1/2/75




SECTION 4.0

PARTICLE SIZE DISTRIBUTION

4,1 BRINK 64
4,2 SASS 67

4,3 BAHCO 68




KvB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. S LOAD |06 e

TEST SITE H % 0p 8

TEST DATE R/24 Z‘Zﬁ FUEL M H)' ) C.oq/

SAMPLE LOCATION _ [ Ot specTAL conprtIons M. Oa 3 H-)&}L OFA

GAS VELOCITY DETERMINATION

PITOT TUBE AP O.14 BAROMETRIC PRESS in.Hg, Ppay _ 2.2 2.
GAS TEMP. °R, Ts 3/0 GAS STATIC PRESS in, Ho0 — . 2HS
PITOT CORRECTION FACTOR, Cp_.837 GAS STATIC PRESS in.Hg abs,Ps _ 29, 2O

MOLECULAR WT. FLUE GAS, MiWs 29.4

Ts AP

%
vs = 85.48 Cp (m = 2. 56 ft/sec

IMPACTOR FLOW RATE DETERMINATION

NOZZLE DIAMETER inches, Dn . 079
NOZZLE AREA ft2, An RHO4 x |O™F An = 7(Dn/24)2
On = Vs An 60 = S8t YLO—z' ft3/min at nozzle
L -
Qc = Qs (TE;S—?,M-E) 2 = 4. 322 x/0 2ft:3/m:i.n corrected to calibration conditions
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE 4.8 in. H,0
OPERATING VACUUM (corrected for static pressure of duct) o, ? in. HZO
ISOKINETICS DETERMINATION
SAMPLE METER METER *H50 = ___é.ﬂ_,_____%
TIME (6) |READING (Vm){ TEMP (Tm)
WITIAL | /O O6& | #3/-07/ Yo 1 = 1-667 Ts Vm Ppar = JO7 =
%H20
FINAL /4O |4SYy8Y | #O R I T T
A &/ min| 2.85/3 3Ig
$#15900




‘KVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

S

A—éﬁm-» SwrE M

TEST No. LOCATION
TEST DATE fa“ o7 ENGINEER /7 DonN A
TEST DESCRIPTION, Mn 0\?/ HLeH OFA
PRE TEST WEIGHTS (GM) N\
: FINAL
PLATE NO. CYCLONE 1 2 3 4 5 FILTER
DATE WT. 3/;0/7‘: 334/ 7
_TARE WT. gz ¢ 13, 6 ;fej‘});j,j'fﬂ?. 2.7344143 25/7 V2 58 |2 035/
(o745 |7 EE07 133577 \3 7204432 878 5. 2 TH |0.03%0
po.oqho il B30 37393152 N3 75TE |0 osid
AVERAGE 0o, ompehd, & 6E 1 3.310713.73 4|2, 2018 |2 70TE |\wo 380|
X Fine
£ 6«Qh
POST TEST WEIGHTS (GRAMS) AN Cons 1Y)
" ey
DATE WT. e Joof
GROSS WT. [00.0732] 3.b00b | 33520 3.3350 | 7.2823 3.357 |.ob2b
e 6369 | BGLRF | 3,352 | 3730 | 328233786y | pl2F
lao.0tbS] 26626 [-3.3518 | 237348 3082 4|3 F565™ |.0 €4y
| averace 0o 3.¢02C [3.3520] 3.#353| 3.28239375¢23 | 06233
Lex
NET TEST RESULTS (MILLIGRAMS) 7,}5' ~?,‘\
<
. A
NET WT. 00233 00 L .oor) | .aeol | w053 00093 |,02973
PERCENT 329 5. Y 1.5 7 A b, l
TOTAL NET WEIGHT 7. 09 mgm |

" -

#15900



KVB

BRINK CASCADE IMPACTOR DATA REDUCTION

TEST NO. < LOAD /00 5
TEST SITE Voard % 09 &S
resToATE __ B /26 /79 reEL _Sands Hill Coal
SAMPLE LOCATION Blr. Out SPECIAL CONDITIONS Mi'n. rah GFA

Dry gas volume 2,8/3 scr

Pp - Density of particles g.S' g/cm3 » Vm -

H - Viscosity of flue gas 2. S&& ’;;;:;e Mn-- Total particulate mass Z,QQ mgm
MWs - Molecular wt, flue gas_g_g,_ﬁ g/g mole Cn - Total concentration O.O#4 &:é;_s
API Pressure drop across impactor 4 §~ inHy0 I - Percent isokinetics /O %

Ps - Absolute stack pressure 29,2. in.Hg Vs - Gas velocity 272.J 6 ft/sec.
Ts — Absolute stack temperature QZQ °R Dn - Nozzle diameter & 029 in.
Qs - Actual flow rate at stack conditions Mf@/mim

Stage Number CYCLONE 1 2 3 4 5 Fiigiﬁué
Dj - Jet Diameter, cm O2490\|0.17757\ 0. 1396 |O.0F4%46.0722) .
Fj - Press. factor, n.d. 0.0210|0.0273 |0.0395Te %03 |0, 2277
Ds 5 Stokes diameter, Hm R.2] | 186 |25 |62 |0-37
A amerer 5/9 | 3.057 207 | 108 | ©0.68
Pas s Resoamanc e 538 a2y |2.26]/2¢ (085
Mn - Particulate mass,mgm| 2.33 | /. 8 /A ©.9 O |o.¥% | A
% - Percent of Total 32.,3 284 58 2.7 2. ] $LéE o
cumulative percent | 6 4.3 | ¥0.9 | 2874 /2.7 S° 6 o)
Cn - Congentration: 0014 |0.01] |aoo7|0.006|0003|ccoz| MA.
e oo rscr| ©-0 4| ©.028 ] 0.032|0.038|0.04| |0. 042
66 #15900




SITE C
SASS GRAVIMETRICS

Test 11 10U 17.1112 14.21 % passing

3u 1.9523 4.42 % passing
1lu 0.2498 3.17 % passing
Filter 0.6317
Total 19.9450 g
67
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" KVB

6990-01

July 12, 1979
Sample No.

' Samplé Descriptibn

Bahéo Particle
Size Determination

% Through #100
(149 Microns)

Results: Terminal

Velocity

1i2.
79.
31.
12.3
4.15
0.96
0.35

pensity, gms/cc. {On
#100 Mesh Material
Only)

Screen Sizin

% Through #10
16
30
50
100
200
325

K-23148
' Fly Ash

"H-3
3/22/79

44.9

Diametef
(Microns) Z“Smaller

25. - 1
21. - 16.
13. 1

=N e
Ry Y

2.47

100.
96.
90.
71.
44,
22.
13.

WwWwoLnsp=O




SECTION 5.0

FUEL AND ASH AMALYSIS

5.1 COMMERCIAL TESTING ANALYSIS
5.2 COMBUSTIBLE ANALYSIS
5.3 COAL SIEVE ANALYSIS

69

70

82
83
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 66601

AREA CODE 312 726-8434

P kvB, INC.

Lk

6176 Olson Memorial Highway

Minneapolis, MN 55422

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

April 16, 1979

Sample identification

by .
Kind of sample Coal Site H
reported to us Test #3
Sample taken at S
Sample taken by KVB, Inc.
Date sampled 3/22/79
Date received 4/9/79
Analysis report no,. 71~ 29662
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 10.76 XXXXX
% Ash 7.10 7.96
% Volatile 35.88 40,21
% Fixed Carbon 46,26 51.83
100.00 100.00
Btu/Ib. 11773 13193
% Sulfur 1.57 1.76

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

Original Copy Watermarked
For Your Protection

SO. HOLLAND, I » BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV - CLEVELAND, OM » PENVER, CO « GOLDEN, CO

FUSION TEMPERATURE OF ASH

Reducing

XXXX
XXXX
XXXX
XXXX

°F
°F
°F
°F

Oxidizing

XXXX
XXXX
XXXX
XXXX

R. A. HOUSER, Manager, Migwest Divislon

°F
°F
°F
°F

H = Cone Height
W = Cone Widlh

Respectfully submitted,

COMMERCIAL JESTING & ENGINEERING CO.*'*

RAH/dh MENDERSON, KY » MIDDLESBORD, KY » MOBILE, AL * NEW OALEANS. LA - NORFOLK, VA » PIKEVILLE, KY + VANCOUVER, 8.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

i 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
‘ k OFFICE TEL. (312) 264-1173
P kv, 1NC. April 16, 1979
6176 Olson Memorial Highway
Minneapolis, MN 55422

Sample identification
by KVB, Inc.

Kind of sample Coal Site H
reported to us Test #5

Sample takenat = ————=

Sample taken by KVB, 1Inc.
Date sampled 3/26/79
Date received 4/9/79
Analysis report no. 71— 29663
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 13.01 XXXXX
% Ash 8,73 10.04
% Volatile 33.53 38.54
% Fixed Carbon 44.73 51.42
100.00 100.00
Btu/lb. 11421 13129
% Sulfur 1.97 2.26
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initial Deformation xxxx °F xxxx °F
Softening (H=W) xxxx °F xxxx °F H — Gone Height
Softening (H="v2W) xxxx °F xxxx °F . ¥ = Cone Widih
Fluid xxxx °F xxxx °F

R pactfully submitted,
COMMERCIAL

Original Copy Watermarked .
For Your Protection R. A. HOUSER, Manager, Midwest Division e
Chartor Mamber
SO. HOLLAND. IL » BILLINGS, MT + BIRMINGHAM, AL » CHARLESTON. WV + CLARKSBURG, WV - CLEVELAND, OW » DENVER, CO * GOLDEN, ¢O
HENDERSON, KY » MIDDLESBORQ, KY +» MOBILE, AL « NEW DRLEANS, LA * NORFOLK, VA « PIKEVILLE, KY » VANCOUVER, B.C. CAN.

RAR/dh




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CMICAGO, ILLINOIS €6601

AREA CODE 312 726-8434

P v, mx.

6176 Olson Memorial Highway

Minneapolis, MN 55422

SINCE 190

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, Il 60473

April 25, 1979

Sample identification

OFFICE TEL. (312} 264-1173

Kind of sample by KVB, Inc.
reported to us  Coal
Sample taken at Site H Test #6
Sample taken by KVB, Inc.
Date sampled 3/27/7%
Date received 4/9/79
Analysis report no. 71— 29664 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
% Moisture 12.31 XXXXX "Molsture 12,31 XXXXX
% Ash 12.34 14.07 Carbon 59.29 67.62
% Volatile 33.43 38.13 Hydrogen 4.15 4,73
% Fixed Carbon . 41.92 47.80 Nitrogen 1.04 1.19
160,00 100.00 Chlorine 0.09 0.10
Btu/lb. 10577 12062 Sulur 1.82 2.08
% Sulfur 1.82 2,08 Ash 12.34 14,07
% Alk. as Na,O XXXXX 0.23 Oxygen (diff) 8.96 10.21
100.00 100.00
SULFUR FORMS MINERAL ANALYSIS OF ASH % Weight lgnited Basis
% Pyritic Sulfur 0.86 0.98 Silica, Si0,- 47.93
% Sulfate Sulfur 0.23 0.26 Alumina, Al O, 27.35
% Organic Sulfur 0.73 0.84 Titania, TiO, 1.06
WATER SOLUBLE ALKALIES Ferric oxide, Fe,Q, 16.19
% Na,0 = XXXXX — Lime, CaD 1.59
% K,0 = XXXXX — Magnesia, MgO 0,72
Potassium oxide, K,O 2.03
FUSION TEMPERATURE OF ASH Reducing Oxidizing Sodium oxide, Na,O 0.29
initial Deformation 2400 °F === °F
H is Cone Height Softening (H=W) 2550 °F ——— °F Sulfur trioxide, SO; 0.78
W 15 Cone Width Softening (H= Y2 W) 2595 °F a—an °F Phos. pentoxide, P,0O; 0.33
Fluid 2700+ °F ——— °F Undetermined 1.61
% EQUILIBRIUM MOISTURE = ——— 100.00
HARDGROVE GRINDABILITY INDEX = 43 SILICA VALUE = 72.15
FREE SWELLING INDEX = 1-1/2 BASE: ACID RATIO 0.27
*These ignited basis results were used T2sc Temperature = 2595 °F

to calculate undetermined value apove
$Strontium oxide, STO seceeesrvcassess 000
%Barimoxi&' Bao QPO E N SPIPTEOPIEOEBBGS 0'10

tManganese oxide, _Mn304. vaesesuosesana 0.02

Original Copy Watermarked
For Your Protection

72

Respectfully submitted,
ESTING & ENGINEERING CO.

COMMERCI

R. A. HOUSER, Manager, Midwast Division

$O. HOLLAND, IL » BILLIRGS, MT « BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, O * DENVER. CO * GOLOEN, CO

RAH/dh

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




F.462 %ﬂ//
COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AHEA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE 1O: "
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c k OFFICE TEL. (312) 264-1173
} KVB, INC. April 16, 1979
6176 Olson Memorial Highway
Minneapolis, MN 53422
S le_identification
Samplfy denfilcet
Kind of sample Coal Site H

reported to us Test #8

Sample taken at

Sample taken by KVB, Inc.
Date sampled 3/29/79
Date received 4/9/79
Analysis report no. 71= 29665
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 11.19 XXXXX
% Ash 9.62 10.83 3
% Voiatile 36.21 40.77
% Fixed Carbon 42.98 48.40
100.00 100.00
Btu/lb. 11201 12612
% Sulfur 2,06 2.32
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initiai Deformation XXXX °F XXXX °F
Softening {(H=W) XXXX °F XXXX °F H == Cane Height
Softening (H=%W) XXXX °F XXXX ©F W = Cone Widih
Fluid XXXX °F XXXX °F

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked
For Yaur Protection

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

SRR
Charter Membar
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COMMERCIAL TESTING & ENGINEERING CO.

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

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c E OFFICE TEL. (312) 264-1173
) 'KVB, INC. April 16, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422

Sample identification

by EVB’ l .
Kind of sample Coal Site H
reported to us ' Test $9

Sampie taken at

Sample taken by KVB, Inc.
Date sampled 3/30/79
Date received 4/9/7%
Analysis report no. 71— 29666
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 10.90 XXXXX
% Ash 8.38 9.40
% Volatile 34.42 38.63
% Fixed Carbon 46.30 51.97
100.00 100.00
Biu/lb. 11566 12981
% Sultur 2.21 2.48
FUSION TEMPERATURE OF ASH.
Reducing Oxidizing
Initial Deformation XXXX °F XXXX °F
Softening (H=W) XXXX °F XXXX °F W == Cone Height
Softening (H=12W) XXXX °F XXXX °F W = Cane Widin
Fluid XXXX °F XXXX °F

Respectfuily submitted,
COMMERCIAL TESTING & ENGINEERING CO.

. Driginal Copy Watermarked

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

SO. HOLLAND, IL = BILLINGS, MT » BIAMINGHAM, AL * CHARLESTON, WV » CLAAKSBURG. WV « CLEVELAND. OH » DENVER, CO » GOLOEN, CO
RAH/dh HENDERSON. K ¥ « MIDOLESBORO, KY * MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE KV * 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, (L 60473
c k OFFICE TEL. (312) 264-1173

SINCE 1908

P kv, . April 25, 1979
6176 Olson Memorial Highway
Minnegpolis, MN 55422

Sample identification
Kind of zample by KVB, Inc.
reported to us  Coal
Sample taken at - Site H Test #11
Sample taken by KVB, Inc.
Date sampled 4/4/79

Date received  4/9/79

Analysis report no. 71— 29667 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
% Moisture 11.20 XXXXX Moisture 11.20 XXXXX
% Ash 5.52 6.22 Carbon 67.17 75,65
% Volatile 37.51 42,24 Hydrogen 4.56 5.13
% Fixed Carbon 45.77 51.54 ' Nitrogen 1.11 1.25
160.00 100.00 ' Chlorine 0.05 0.06
Bw/ib. 11963 13473 Sulfur 1.62 1.83
% Sulfur 1.62 1.83 Ash 5.52 6.22
% Alk. as Na,O AXXXXX 0.09 Oxygen (diff) 8,77 9.86
100,00  100.00
SULFUR FORMS MINERAL ANALYSIS OF ASH % Weight Ignited Basis
% Pyritic Sulfur 0.96 1.08 Silica, Si0, 39.73
% Sulfate Sulfur 0.00 0.00 Alumina, Al,C, 23.32
% Organic Sulfur 0.66 0.75 Titania, TiO, 1.12
WATER SOLUBLE ALKALIES : Ferric oxide, Fe, 0, 28.23
% Na,0 = NXXXX ——— Lime, Cal 1.91
% K,0 = KXXKX ——— Magnesia, MgQO 0.62
. Potassium oxide, K,0 1.74
FUSION TEMPERATURE OF ASH Reducing Oxidizing Sodium oxide, Na,O 0.23
Initial Deformation 2010 °F — °F
g Cone Feighy Softening (H=W) 2175 °F - °F Sulfur trioxide, SO, 0.66
Yo Gore e Softening (H= W) 2215 °F ~——— °F Phos. pentoxide, P.O; 0.36
Fluid 2495 °F —— °F Undetermined 1.99
“% EQUILIBRIUM MOISTURE = —— m
HARDGIROVE GRINDABILITY INDEX = 49 SILICA VALUE = 56.36
FREE SWELLING INDEX = 2 BASE: ACIO RATIO 0.51
*These ignited basis results were used T250 Temperature = 2300 °F
tc calculate undetermined value above
%Strontimn oxj'de' 5r0 osescsceesorsnna 0. 00 Respectfully submitted,

: : T IN X
$BArIUM OXiGE, BAO vervvveevnrerosesns 0.07 COMMERCIAL JTESTING & ENGINEERING CO

$Manganese oxide, Mn304............... 0.02

Qriginal Copy Watermarked . 7
For Your Protectian R. A. HOUSER, Manager, Midwest Division

$0. HOLLAND, 1L ¢ BILLINGS, MT » BIRMINGHAM, AL « CHARLESTON, WV - CLARKSBURG, WV +» CLEVELAND, OH » DENVER, CO + GOLDEN, CO
HENDERSON. KY » MIDDLESBORO. XY » MOBILE, AL « NEW DRLEANS, LA * NORFOLX, VA + PIKEVILLE, KY » VANCOUVER, B.C. CAN.

RronTe

Chartar Member

RAH/dh




F.464

COMMERCIAL TESTING & ENGINEERING CO.

-

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CH‘ICAGO. ILLINOIS 60601 - AREA CODE 212 726-8434

SINCE 1908

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

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

april 11, 1979

Sample identification
by KVB, Inc.

Kind of sampie Bottom Ash Test # 3
reported to us
Sampie taken at : Site H
Sample taken by KVB, Inc.
Date sampled 3/22/79
Date received 4/9/79
Analysis report no. ' 71- 29656
DRY
% COMBUSTIBLE - 19.57
$ SULFUR -- 0.58

Respectiully submitted,

COMMERCI

76

Original Copy Watermarked -
For Your Protection

R. A. HOUSER, Manager, Midwest Division

ESTING & ENGINEERING CO.

$O. HOLLAND, 1L » BILLINGS, MT ¢ BIRMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV « CLEVELAND, OH * DENVER, CO « GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY « MOBILE. AL < NEW DRLEANS, LA » NORFOLK, VA « PIKEVILLE, KY « VANCQUVER, BL. CAN.

RAH/ gk

SO

Chaster Momb;r
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PLEASE ADDRESS ALL CORRESPONDENCE TO:-

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

SNCE 19D8

D KVB, INC. April 11, 1979
A Research=-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota Sample identification
by KVB, Inc.

COMMERCIAL TESTING & ENGINEERING CO.

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

Kind of sample Bottom Ash Test # 5
reported to us
Sample taken at Site H
Sample taken by KVB, Inc.
Date sampled 3/26/79
Date received 4/9/79
Analysis report no. 71- 29657
DRY
% COMBUSTIBLE —-—-=m==mm=m————————— - 20.72 ’
$ SULFUR -=——=--——c————emmm————— —~~=~=0.75

Respectfully submitted,
COMMERCIMTESTING 8 ENGINEERING CO.

77

Qriginal Copy Watermarked
For Your Protection

R. A. HOUSER, Manager, Midwest Divislon ' R
Charter Mamber

SO. HOLLAND, IL + BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV » CLARKSRURG, WV » CLEVELAND, OH « DENVER, CO + GOLBEN, CO
RAH/ gk 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., CHICAGOC, ILLINOIS 6080t - AREA CODE 312 726-8434

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

} "KVB, INC. April 11, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota Sample identficaLen
Ly KVB, Inc,

Kind of sampie Bottom Ash Test ¢ 6
reporied to us

Sample taken at Site H

Sample taken by KVB, Inc.

Date sampled 3/27/719
Date received 4/9/79

Analysis report no: 71- 29658

DRY

$ COMBUSTIBLE =-=-——w=rm-——e==———==w=— 14,56

% SULFUR —————=——mmmemmmmmeeme oo --—= 0.30

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked
For Your Protection

Charter Member

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

RAH/ gk
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COMMERCIAL TESTING & ENGINEERING CO.

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

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

SINCE 1908

» KVB, INC. April 11, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, Minnesota Sample identification
¥ KvVB, Inc.
Kind of sample Botto
reported to us m Ash Test # 8
Sample taken at Site H
Sample taken by KVB, Inc
1 [
Date sampled 3/29/79
Date recsived 4/9/79
Analysis report no.
ysis rep 71- 29659
DRY
% COMBUSTIBLE --- 18.18
% SULPUR ===~ e 0.77
Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
ongii-:?l &‘:&v Fr:tt:cr:i:fnked R. ATH anager, Midwest Division

Charter Member

$O. HOLLAND, i1 - BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON. WV « CLARKSBURG, WV *» CLEVELAND, OH « DENVER, CO - GOLDEN, CO
HENDERSON. KY * MIDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA * NOARFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.

'RAH/ gk
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 66601 - AREA COOE 312 726-8434

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

SemCE 140R

} KVB, INC. April 11, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolisl Minnesota Sample tdentification
b gvB, Inc.

Kind of sampie Bottom Ash Test ¢ &
reporied to us
Sample taken at Site H
Sample taken by KVB, Inc.
Date sampled 3/30/79 -
Date received 4/9/79
Analysis report no. 11~ 29660
DRY
% COMBUSTIBLE -======w=a————— ———————— 18.10
$ SULFUR —==~-—--—- i ---= 0.50

Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.

Original Copy Watermarked R
R. A. HOUSER, Manager, Midwest Division
For Your Protection 9 Charter Member
SO. HOLLAND, IL = BILLINGS, MT » BIRMINGHAM, AL ~ CHARLESTON, WV « CLARKSBURG, WV - CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY » MOBILE, At * NEW ORLEANS, LA « NORFOLK, VA + IKEVILLE, KY ¢ VANCQUVER, B.C. CAN,

RAH/ gk
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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, (L 60473
OFFICE TEL. (312) 264-1173

LCTIRLTL]

D KVB, INC. April 11, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, Minnesota Sample identification

bY  gvB, Inc.

Kind of sample Bottom Ash Test # 11
reported to us

Sample taken at Site H

Sample taken by KVB, Inc.

Date sampled 4/4/79

Date received 4/9/79

Analysis report no. 249_ 59¢61

DRY
% COMBUSTIBLE —--=w===m—mmmeme——~mace 7,10

% SULFUR ——===--—-=—m——meme—— e~ 0,24

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

QOriginal Copy Watermarked
For Your Protection R.

anager, Midwest Divislg : N
Charter Member

SO. HOLLAND. iL + BILLINGS, MT * BIRMINGHAM, AL « CHARLESTON, WV « CLARKSBURG, WV « CLEVELAND, OH * DENVER. CO » GOLDEN, CO
RAH/ gk HENDERSON, KY * MIDDLESBORO. KY * MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA « FIKEVILLE, KY » VANCOUVER, B.C. CAN.
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" SITE
. Crucible Crucible & Sample %
Crucible] Sample Weight Sample Vieight|Weight Post 750°C 4Weight| Combus-
LNu.mber Origin grams Post 110°C gms| grams grams grams tibles
reorPs| 4. 4569 /¢. 2304 2 ]85, 0528
36 gl 1. 4586 | /- 2306 449 jo.ox28 '44‘1 z3.0
3-2 g 4576 | ]J9-2300 g 0-
AvG. 9. 4571 | r0. 2803 . /6. 05 24
resr®b| _so. 1458 | ro- bufsd ( Lo 5113
38 27-79) lro.74s7 /0. 652 444 /9.519] ;z"o 25-2
3- /0.7468 |,0. 6450 |0 —
awe. [ o, 7461 /0. 6452 /0.579 &
TESTH 8 7. 9974 /0. 2433 b1 72 Jégs
-39 2171923 | o. 2436 M [1o-F80 p15! | 30.7
8- 7.9986 | 0. 24937 |o- — .
ave.| 4.4978 [e. 2434 .1 70. 1683
T@T’ﬁ {01023 /0.6597 y 4_ .
- 10 1024 /0. (597 oSS 104734 A 883
2 S g,‘ic-"]q /v' .‘ozz 0 ?3‘4‘
AVG. fo.t02738 0. ¢5F7 70 4734
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG. e




KVB

SIEVE ANALYSIS TEST REPORT

TEST NO.___ 3 DATE SAMPLE TAKEN _3°09 -9

TEST SITE 4+ TEST PERFORMED BY __ T {Doalf
SAMPLE IDENTIFICATION SADS HALLB/Tumiaovs (ef L ‘ '

o o i‘% o] %gg‘ g
8§ 5 y £ -] g~ eSS, | 489~ ¢80
Top [ LU gz1 | vas | wassy] joveal| 4
" / [ 12892 1 500 ) weas| 9cuc| 2
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KVB

SIEVE ANALYSIS TEST REPORT

TEST SITE +}

DATE SAMPLE TAKEN S ~A—79
TEST PERFORMED BY T 7 Daa/A

SAMPLE IDENTIFICATION SA«9S M/te B COAL

Tare
Weight
Gross
Weight
. (gm)

{gm)

Net
Weight

[ 4
> -
-rt
Lo =+ ]
5. |5z
Ll g B
O o0 -QDME\
N~ S"'RID
@ ‘8 N~
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s.8 | YSdae
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) 8 10
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KvVB

SIEVE ANALYSIS TEST REPORT

TEST NO.__ [ : DATE SAMPLE TAKEN _ 3-2)-729
TEST SITE . H : TEST PERFORMED BY T MParlA
SAMPLE IDENTIFICATION SAwDS pleil ReT. CoAg A

g -4
e | 2 . 2 g 3.2 | 882 |, 48
0 0w ] - [ I PN DY O o Sohn 30 e > o
To,o / / 474 Y /32| 372944 /00.0 Vi
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Ne./6 / / 233.5 G.23 3.5l 6.2 | /6
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CUMULATYIVE PERCENT rASSING

KVB

SIEVE ANALYSIS TEST REPORT

TEST NO. 8 DATE SAMPLE TAKEN 3~-29-79
TEST SITE . Y TEST PERFORMED BY 7 /Dénd
SAMPLE IDENTIFICATION JSANDS HiLL Drrusiwoe s coh L '
4 g
o ) T o e §
88 §aE 83E T SE s Eonk EpeL|od0E
O © Ha B Sa B a5 o §o 82 8% 4 ac 3=
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N ¥ 7 / 972.2 2.03 249.4 5.2 §
Ne.1o // 2 348 | /s 3] /e
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SIEVE OPENING
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KvVB

SIEVE ANALYSIS TEST REPORT

DATE SAMPLE TAKEN 3~ 59-~79
TEST PERFORMED BY . »’ <

TEST NO. (f

CUMULATIVE PERCENT ASSING

TEST SITE {3}

SAMPLE IDENTIFICATION SAWDS MJLL 12/T. CeAL

| 2 2 .
g B B g 588 -
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SIEVE OPENING
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. ASSING

CUMULATIVE PERCENT

TEST NO.

/1

KVB

SIEVE ANRLYSIS TEST REPORT

TEST SITE .}

DATE SAMPLE TAKEN
TEST PERFORMED BY 1 i dswa

SAMPLE IDENTIFICATION S4uDS HAL B/Tum. CoAe

4-1-79
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SECTION 6.0

OVERFIRE AIR TRAVERSES

PAGE
6.1 OVERFIRE AIR DATA SHEETS 90

89




ONEK FI1PE AIRTRAVERIE

SMOFESTACK FLOW FPROFILE

ST NO. “ L . OFF + i
LOCATION NO. ABMA S/7€ H 4 T
DATE 2-23-719 /
SEMPLING LOCATION QFA (. # '
INSIDE OF FAR WALL TO _ - \_/
OUTSIDE OF NIPPLE, (DISTANCE A) BAROMETRIC PRESS, in.Hg 209
INSIDE OF NEAR WALL TO
OUTSIDE OF NIFPLE, (DISTANCE B)_ STACK PRESS.,Ps, iwg & ¢
STACK I.D. (DISTANCE A - DISTANCE B) {2” STK. GAS SP. GRAVITY,Gg Lf)
NEAREST UPSTREAM DISTURBANCE 2 deet } Gen, . /’54'3
NEAREST DOWNSTREAM DISTURBANCE | '
FA precs: = 1.8 "H, O
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| &% SPEED, Vs
NUMBER INSIDE WALL| ( Ap.), in. H_ Ol (Tg, °F ft/min
1. 8.5 ] ~0.1§
2. ’Lt g ,'fj.“ =&, ’ ‘
3. 1.9 2 ' 6.0
4. 22.0 255" TW/A
5. 74.3 3W" JD:LL
S 2.5 9% 0.0
ce ‘2.{ 14" -8.2
8. /.7 g 98" -0.22
9. 24,0 93" ~al7
10. 83./ 10" -5.2-1
11, 925 10" -0.2/
12. 915 i -0, 4
13, .
14. {
15. B
16, |
17.
18.
Zyarzge
Average
STACK Gas,Vg = 174 Fg 1/ A P(T % 460) ,537_) (1.00 !
SPEED ‘Pg Gg

60-23
rev. 11/74




]
e ey

'4
VER S .
, e Fiow P .
_ST NO. L _— e
LOCATION NO.  ApM#A M T
DATE - -93-79
SAMPLING LOCATION '
INSIDE OF FAR WALL TO -~ -
OUTSIDE OF NIPPLE, (DISTANCE A) BAROMETRIC PRESS, in.Hg i
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS.,Ps, iwg 2 X
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