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BRADFORD K. PEASE, PE, CEM
Fuels and Combustion Consultant.
2029 E. Columbia Street
Allentown, PA 18103
(610) 432-9344

March 30, 1994

Mr. Pillip L. Gano
Supervisor

Environmental Services
Burns Harbor Plant
Bethlehem Steel Corporation
Chesterton, IN 46384

Subject: Emissions Inven urns Harbor Plan
Dear Phil:

A stack emission inventory measuring the concentration of oxygen, total combustibles, carbon
monoxide, oxides of nitrogen, sulfur dioxide, total gaseous hydrocarbons, and methane was made at 44
sources throughout the plant between September 15, 1993 and December 17, 1993. The inventory
included sources at the Coke Ovens, Sinter Plant, Power Station, Blast Furnaces, Steelmaking, Continuous
Casters, Soaking Pits, Slabbing Mill, 110" Plate Mill, 160" Plate Mill, 80" Hot Strip Mill, and Finishing
Facilities.

The tests were carried out in accordance with EPA Method 3A - Determination of Oxygen
Concentration in Emissions From Stationary Sources (Instrumental Analyzer Procedure) using a Teledyne
Model 980 Oxygen/Combustibles Analyzer, EPA Method 6C - Determination of Sulfur Dioxide
Emissions From Stationary Sources (Instrumental Analyzer Procedure) using a Thermo Electron Model
40 Pulsed Fluorescent S0; Analyzer, EPA Method 7E - Determination of Nitrogen Oxides Emissions From
Stationary Sources (Instrumental Analyzer Procedure) using a Thermo Electron Model 10A
Chemiluminescent NO/NO, Analyzer, EPA Method 10 - Determination of Carbon Monoxide Emissions
From Stationary Sources using a Siemens Ultramat 22 Infrared CO Analyzer, and EPA Method 25A -
Determination of Total Gaseous Organic Concentration Using a Flame Ionization Analyzer using a JUM.
Engineering Model 109A Flame Ionization Non-Methane Hydrocarbon Analyzer.

An insulated heated samiple line was used between the stainless steel or quartz probe in the stack
and the analyzers to maintain the sample gases at least 250°F and prevent condensation. Sample dryers
and filters were used ahead of the oxygen/combustibles analyzer and the carbon monoxide analyzer which
read on a dry stack gas basis, and sample conditioning systems which included heated filters were used
before the other analyzers which read on a total stack gas basis. Ambient air with 20.9% oxygen was used
for calibrating the oxygen analyzer and certified calibrating pas containing 2.86% hydrogen, 3.51% carbon
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A. Emission Test Data

| B. Stack Gas Flow Rate Data

\ C. Fuel Gas Analyses and Computer Calculated Combustion Data -
_g D. Sample Calculations of Emission Rates
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- FEB 24 ’94 @1:29PM BETH ENV CNTL X4973 '

B-/
B MOSTARDIPLATT

- ASSOCIATES, INC.

PARTICULATD TLST RES UL'l S St

P&

: Coke Battery No. 1

Plant; Belhlehem Stee!, Bums Harbor, Indiana Sou
. _ ‘Push Control Systen
I Test Run Numb_cr 1 2 3 A'verage'
i Test Location’ stack - .-stack; stack '
Source Condition normal | normal | normal
[Date 01/14/192 | 01/15/92 | o01116/92
Time | 1033-1612 | 0812-1328 | 0850-1337
| Particulate Coricentration; | | o
@ Flus Conditions, grains/acf 0.0055 | 0.0040 | 0.0066 | 0.0054 |
@ Standard Conditions, gramsldscf 0.0064 | 0.0046 | 00073 | o0.0061
Emlssion Rate: ‘ |
"~ pounds/hour 65791 | 49224 | 790118 | 64711

Average Gas. Vo;_lume‘tric Flow Rate:

123, /04 /I~ .05

7)=1/30,/32 scfm ._

' @ Flue Condit‘i‘o:ns acfm

138,878 | 143,629 | 140,812 |141,039.33
@ Standard Conditions, dscfm 119,381 | 124,428 | 126403 | 123,404
‘ Average Gas Temperaturs, °F 107 | 107 103 - 105.67
[[Average Gas Velocity, fifsec 9.2 | 4058 | 3978 | 39867
Flue Gas Moisture, percent by volume 0.0509 | 0.0544 | 0.0499 | o0.0517
Average Flue Pressure, in, H 2012 | 2942 | 312 |
_ Bammemc Pressure in. Hg 29.10 29.40 30.10
Average %CO; by volume, dry basis 1.00 1.00 1.00
[ Average %0, by volume, dry basis 19.00 19.00 19.00
Iy Molecular Wt, of Gas, Ib/ib-mole 28.92 | 28.92 28.92
l’assample Volume, dscf 48,557 |  49.363 48.610

Isokinetic :_ Variance

MPA Project No. (4210

£
-

1.03

0.91

0.91

Mostardi-Plat Associates, Inc,




FEB 24 ’94 ©1:38PM BETH ENV CNTL X4973 P.7
a4 B-2

- BB MOSTARDI-PLATT o
-Assocwrss. INC. PR S

PARTICULATE TEST RESULTS S!JHHARY

-

[ " Plaﬁ::: Béthlehan Steel : C Sourze: Goke Plant, No. 1 Batzery
. ’ Test RUN Number " 1 2 o 3 Average
i! Test Loutil.:n‘ . stack Staek. : gtack
‘ $ource Conditicn | T Nermai Normal - . Nermal
pate - _ . 05-13-51 o5ete9t 051591
!.' Tioe 1033-1643 . o935-1527 0a3s- 1627

Particulate Concentration:

’ @ Flue Corditiens, grains/act 0.0066 0,0052 ‘ 0.0048 0.0055
" | S Starcard Conditions, grains/dsct | o007 00061 0.0056 0,008
{ Emission ﬁate: : _
potres/hour 8.0501 64483 5.8879 . 6.79¢1
i ' Aurnge. Gae vglu@iric Flow Rate:
9 Flue Conditions, actm 126,876 193,627 43,229 142,511
{ ' 8 Seandard Conditfons, dectm 125,787 © 122,82 | 123,216 26, 222
_ - A_'ver:uae:nas Tempersture, °F 108 109 ‘ 1’ B 109
I Aie}agé- Gas Velogity, ft/sec 446  aus 4043 40.79
| . Flecas Hofetare, percant by volune Sut s | 5.2 Sa
- Average FL;ue Pressure, fn. kg 2.3 29.26 ‘ 29.36
j T saronetric preseure, in. #g . . 29.30 wam 29.30
u . .
/ Average XC0, by volume, dry bacis 1.00 1,00 1.00
l 4 Average X0; by volume, dry basisc 19.50 19.00 19.20
dry Melecular Wt. of Ges, (b/lbemole 28.940 - EXCN 28928
Gas Sample Volume, dasct 56.41 53.62 ‘ : 53.61
Icakinetic Variance : | 1.04 1.02 | . 1.02
10703850 v aa

¢l
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| | o Bﬂ. /\})a_l/aﬁf“ﬁ

| | - ATEC ENVIRONMENTAL CONSULTANTS
‘ R 2646 Htghway Avenue. Highland, Indiana. 46322 (21 9)972—5252

ULATIONS

PARTICULATE EM!SSIONS GALC

|cLENT: Bethiehem Steel Corp. B OB NO.52-92-10-00023

SOURGE TESTED: Coke Oven #1 Push Stack 'DATA INPUT BY: WCJ

Run Number - 1 | 2 - 3 1

Date . 07/21/92 07/22/92 = 07/23/92|
| Time Began-Ended 0831—-1546 0835-—1 848  0750-1652|

' Sampling Time, Minutes - 54 64.5 60|
| ‘Stack Area, Square Feet 58.99 58.99 - 58.89
. |Barometric Pressure, inches of mercury 29.54 - 2953 - 20.36
~' ‘j Static Pressure, Inches of Water 0.1 0.1 0.1

‘ Stack Prassure, inches of mercury 2955 20.54 29.37|
Pitot Tube Correction factor 0.84 084 0.84
: ] Meter Corraction Factor - 0.9786 0.9786 0.9786
I - |Nozzle Diameter, Inches : 0.250 0.250 - 0.250
Meter Volume, Cubic feet 39.966 48.567 - 43.467

1 | Meter Temperature, Degrees F | 71.0 68.0 - 750
| Meter Orifice Press., Inches of Water : - 1.78 1.66 1.63
Volume H20 Collected, Milliiters ' 38.7 438 - 40.6.
; |CO2 Concentration, Percent - .0.80 1.10 1.00

| 02 Concentration, Percent 20.00 19.10 - .19:00].
' ‘|Average Square Root of Velocity Head, in. H20 - 0.676 0.664 0.666
Stack Temnperature, Degrees F 100.0 105.0 111.0]
ﬁ Pamculate Collected, Grams ' 0.0142 0.0111 00140

Meter Volume, Cubic Feet %8.551

SEEEE

Standard Water Volume, Cubic Feet - 1.822 2.062 1.911
‘ Moisture Fraction - 0.045 0.042 - -0.044
' Molecular Weight Of Stack Gas 28.435 28.481 - 28.472
Average Stack Gas Velocity, Feet/Second 39.6 39.1° 39.5
] | Stack Gas Flow @ Stack Conditions, ACFM 140275 138310 138886
. ] Stack Gas Flow @ Standard Conitions, DSCFM 124669 122197 121305
Isokinetic Sampling Rate, Percent : 99.11 103.39 08.32]
{ Particulate Concentration (gr/dscf) - 0.0057 . 0.0036 0.0052
—-] Particulate Emission Rate, Pounds/Hour - 6.06 - 380 542
- Average Emission Rate, Pounds/Hour 5 0.9’-—" . .
‘ - Signature of Reviewer: ’ﬁ//},,z_// : 4
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i MOSTARDI-PLATT
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“PARTICULATE TEST RESULTS § SUMMARY

ASSOCIATES, INC. P ! 5 Ling Em;.;//ﬂﬂs
“ ( am‘rvl 5ys%

Ll { o

Plant' Bethlehem Steel Bums Hnrbor, Indiana

Emmsion Control

Soun:e. Numbeér 2 Coke-Battery

Test Run Number 1 | 2' 3 Average
Test Location Outlet - Outlet Ouﬂet
| _Souree Cbndition Normal Normal Normal
Date uase1 | 12681 | 112781
Time 1107-1542 | 0912-1626 | 0838-1414 j
' Particulate Concentration: |
@ Flue Conditions, grains/acf 0.0253 | 0.0071 | o0.000 | 0.0138
@ Standard Condmons, grains/dscf 0.0290 0.0081 0.0105 0.0159
Emission Rate: o
pounds/hour 34.99 - 9.63 12.44 19.02
Average Gas Volumetric Flow Rate: s 7,328 /(/.-o; 05 /7¢)=/¥¢, :?bé-. scfin
@ Flue Conditions, acfm 161,279 | 157,525 | 160,640 | 159,815 |
@ Standard Conditions, dscfm 140940 | 130272 | 137771 | 139,328 |
Average Gas Temperature, °F 104 98 | 106 103 |
| Average Gas Velocity, fusec 45.57 44,50 45.38 45.15
I Flue Gas Moisture, percent by volume | _5.05 4,96 5.46 5.16
Average Flue Pressure, in, Hg_ 2041 | 29.41 29.09 o
| Barometric Pressure, in. Hg 2947 | 29.47 29.15
| 1 Average %CO, by volume, dry basis 1.00 1.00 1.20
Il Average %0, by volume, dry basis 19.40 119.00 19.00
Dry Molecular Wt. of Gas, Ib/Ib-mole 28.94 2892 |- 2895
Gas Sample Volume, dscf 39.119 | s8sst0 | ssm9 |.
Isokinetic Variance R 101 102 [ .
MPA P«sject Na, 13515 5 | Mmdi-ﬂm-.mm'u. Inc.



!

|

'1
E
_]
b
]
]
K
]
H
.

FEB 24 ’94 B1:31PM BETH ENV CNTL X4973

Test Run Number
Teat Locatien
ISource c:;_nditien
Date

Time

Partieulate Concentratian:
® Flue Condftions, grains/act

2 ‘Standard Conditiong, grains/dsef

Emisajon. Ra.te:
" pounds/haur

-Average Gas Volumetriec Flew Rate:
d Flue Conditfens, actm

® Standard Conditions, decfm
Aversge Gaz Temperature, °F
A\krégej‘ﬁ# Velocity, ft/sec

F-lue Ga; :Hgi_sture. percent by volume
.'Anrage Flue Pressure, im. Hg
Barometric Pressure, in. Hg
Average xcoz by velum, dry basiz
Average 205 by volume, dry basis

Dry Malecular we. of Gaz, lb/lb-mole
Gag Sanple.Vel.me, dsef

lsekinatic Variance

10613.BSC

L&

ES MOSTARDI-PLATT |
ASSOCIATES, INC.

PART! TE

Plant: fGethlehem Steel, Burns Harbor, Indfana

stack’
normal
05708/

1512-2017

0.0045

0.0052
4.L017

113,957
99,95¢
10

32,30

- 29.62

29.56

19,5
28.94
37.35

1.09

TS SUMMARY

P.18

pECS

Source: Coke Plant, Na. 2 !a_:terf

2
stuck
normgi
05/09/91

1506-2102

0.,0046 .

0.0052
5.794D

147,340
. 128,850
112

&1,83

2959
29.53

1.0
19.6
28.94¢
$0.&5

1.02

3 Average

stack

narmal

05/10/91 .

1428-2105

0.0043 0.00&4

0.0056 B 0.0053

6.5748 5.6035

159,950 160,422
| 137.5909 122,238

117 | 113

LS.i'? %0

4.8 4.5

29.61

29.55

1.0

19.6

.50

34.65

1.01
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SRR | 7.0 TEST RESULTS SUMMARIES
K B . TESTRESULTSSUMMARY :
- ‘Plant: ‘Bethleheni Steel Corporations: = .+~
{ 1 _ || Test Run Number
- ' " Test Location scrubber stack
Sy _ " Source Condition ‘ " normal
- Date 03/09/92 | 03/11/92 | 03/11/92
o Time | 1317-1426 | 0925-1028 | 1110-1213
! - _ Average Gas Volumetric Flow Rate; Yoy Sy (¢ —\o.oz 23)# Y95, 2 ¢3 sefm |
. | @ Flue Conditions, acfm 532,209 | 530,407 | 550,651 | 537,756 |
L | @ Standard Conditions, dscfm 458,088 | 457,195 | 477,942 | 464,408
- || Average Gas Temperawre, °F 101.4 98.6 - 97.8 99.3
i || Average Gas Velocity, fusec 39.08 38,95 4043 |7
o - || Flue Gas Moisture, percent by volume 661 | 6.29 5.78 6.23 .
- |l Average Flue Pressure, in. Hg 29.32 20.10 | 29.10 [
“ || Barometric: Pressure, in. Hg 29.30 029.12 | 292 il
Average %CO; by volume, dry basis 4.70 3.90 4,00 4.20
. Average %0, by volume, dry basis 14.80. 15.50 15.10 15.13
3 |l: Dry Molecular Wt. of Gas, Ib/lb-mole | 29.344 29.244 29.244. e T
a || Gas Sample Volume, dscf 51.886 | 51.868 | 53.685 | -
N | Isokinetic Variance 1.02 .01 [ 1oo [Eerwrieef
{ .
|
) MPA Project No. 15003C 6 © Mostardi-Plan Mmi;m. Ins.




L.

———

- FEB 24 ’94 @1:31PM BETH ENV CNTL X4573

B5-7

| MOSTARDI-PLATT ASSOCIATES, INC.

Environmental Consuitants
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7.0 PARTICULATE TEST RESULTS SUMMARY TABLE

MPA Projest No. 33731

N Plant‘ =Bethlehe:"ﬁ“’§£‘éél'ﬁ”'ﬁrns
‘ Teisun Number
Test Location Stack
| Source Condition . Normal |
NDate 09715/93 | oorns/e3 | o9s1593 | -oorisies”
| Time 1247-1431 | 1506-1645 | 1721-1924 | 1247-1924
Particulate Concentration: o s
@ Flue Conditions, grains/act 0.0149 | 0.0037 | 0.0081 | 0.0089
1 @ Standard Conditions, grainwdsef | 0.0181 | 000044 | 0.0095 | 0.0107
- Emission Rate: | -
pounds/hour 30.3 7.6 16.5 18.1
Average Gas Volumetric Flow Rate: 199497/C1-0.030%7) = 205;5'/6" scfnm
@ Flue Conditions, acfm 237,899 | 237,960 | 238,251 | 238,037
@ Standard Conditions, .dscfm - 195,750 | 200, an_| 202,330 | 199,497
Average Gas Temperature, °F 143 138 | 128 | 136
Average Gas Velocity, ft/sec 38.17 38.18 38.23 -.38.19
| Flue Gas Moisture, percent by volume 3.77 231 3.4 | 307
Average Flue Pressure, in. Hg 2922 | 29.22 2022 | 2922
Barometric Pressure, in. Hg 29.20 | 2920 | 29.20 | ~29.20
| Average %CO, by volume, dry basis 030 0.20 0.10 0.20
Average %0, by volume, dry basis 20.40 ~20.80 2080 | 2066 |
Dry Molecular Wt. of Gas, Ib/lb-mole 2886 | 28.86 | 28.85 2886 | _.
Gas Sample Volume, dsef 72.638 | 70.667 | 77.639 | 73.648
Isokinetic Variance 1.03 " 0.97 1.06 1.3
% Opaity 00 | oo | o0 [ oo

C. MnnnﬁM Associates, fnc.
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Plam‘:: . Bethl‘ehan.;teel_(:orporaticn
Test Run Numewr
_Test Location
Source :Qﬁi:ien
Date |

Time

-~ Partfeylats Concentration:

9 Flue Conditions,: ‘gt"ain'sla_cf

@ Stamdard Conditions, greins/dsef

" Emiseion Rate:.

pounds/hour

Average Gag Volumetric Flow Rate:
'@ Flue Corditions, actm

@ Standerd Conditiens, dscfm
Average Gas Temperature, '.F
Average ﬁl_s Velocity, ft/sec
Flue Gag -Nq‘fsture,- ‘pereent by volume

Average Flue Pressure, in. Hg'

- Baremetric Pressure, in. Ng

Average 3005 by volume, dry basis
Average 30 by voiune, dry basic
Dry Molecular wr. of Gas, Lb/lb-mole
Gax Sanple \(ol.n.n, dect

Isakinetic Variance

11407,BsC

B-&

P MOSTARDIPLATT
'ASSOCIATES, INC.

PARTICULAT ST R

Stack

T8 SUMMARY |

P.12

Sipter PlanT
| Hfé’[uﬁf " [3 aghouse.

Source: Sinter Plant- Dedusting Baghouse

2

Dal.:a on file at plant

07s02/91

0320-1017

0.0122

0.0155

24.57

234,242
182,526
177
37.59
2.53
.18
29.16
0.20

20.80

70.209

1.00

oT/02/91

10462-1220

0.0112

0.0145
- 22.81

235,591
184 ,06?.
183
37.96
2.93
29.18
29.16
.10
21.00
28,856
72.788

.07

3

07/02/1

1304-1441

0.017%

0.0230
3&.02

234,320

132,668

181
37.60
3.00
.18
29.16

70,971

1.M

Aversge

07702/

0840~ 1441

0.0138

0.0177

235,051

- 183,782

120
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F[ow’-rarff‘? easurer! f?y /. ;L}gwg# -

=D -

Date  Faw

4J30]az {: |
_qhah{‘ 3
 [3e 193 o
4 [30l43 “
fofi]a3 -

Avg. _
Tetal (3 Scrab bers)

TT-o‘t‘:a./! -Dv)/ (Lese ¥.37

80F Sckuéchi.. sSﬁc.L

 Vesrel Flou
Blo, Ko AcEw
l S0 12§30
A 13S0 132,190
2 qs0 13,576
[ 1960 135 ¢
* (% 50 132587
132, 757¢
39, 96 =

\'nat.'sfu:-e) 377‘,5//7

Flow
5°E=.

nq, 756

12.3 223

121,846

125,588

123, 7177

/2 2, 7,?7
3-4'&; 563

35 3’)093

P.13
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10310.BSC

laur:e

G-/
MOSTARDI-PLATT
ASSQCIATES, INC.
ATE YEST R
Pl;:_mu j_e:h‘hhem Steel, Burnas Harbor, IN
.Test l!un Number 1 1 2
Test Locatien . gtack stack
Source cﬁmitiqn normal normal
Date - ' | 817791 04/17/91
Time 1120-1241 1321515
- Particulate Concentrationt _
@ Flue Conditions, grains/act - 0,003 0.0019
% Standard Conditiens, grains/dsct 0.0040 0.0022
Smiﬁsidn Rato:
' ‘pounds/hour . WA 1.53
~ Average Gas Volumetric ‘Flou Rate:
a’ Flue Comditions, acfm _ KR 116,551 119,030
| $tandard comitt-en;, d:tfgm 98,741 108,527
Av:ragé_ﬁ;u Temperatyre, *F --131 k1]
Average Ga; velgogity, ftl‘aec‘ 32,41 l32.99
Flue Gas Mofature, percent by valume 32 3.1
'Average Flue Pregsure, in. Hg 29.18 29.18
Baremetric Pressure, in. Hg 2%.20 29.20
Average %00, by volume, dry basfs 10.6 7.0
Anrage r.né by 'volung, dry bui:s 13.0 15.0
bry nqleé_uur Wt. of Gas, lb/lb-mole 30.22 297'2
7 Gas -s‘aup‘l.e \:!ol.une, dsct ' 61.304 68,461
Isokinetic Varfance 0.9 0.96

3

stack
rarmal
0471791

1618-1733

0.0028

0.0033
2,75

116,344
58,706
129 |
32.25

2.9

. 2918

29.20
7.3
15.0
29.7_7
58.5%0

0.%q

P.14

[3C7F:E§?7145¢ﬁyﬁ? i

Average

0.0027

0.0032
2.7

117,442
99,345
7/ op. sl
130
32.55

3.1
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Planr; B?:ﬂteﬂem s:eel._.!urng-uarbor. ¢ ]
Test Run Number

Test Lecation

Seures cﬁitim

Pate

Time

Particulate. Concentration:
a Flue Conditions, grama/a:f

9 s_:award Conditions, grains/dsct

Emission !-!a-':ez
peunds/hour

Average Gas volumetriz Flow Rate:
ﬂ Flue l:ordttlens; actm

) srardard Conditions, d:t:fm

_ Aver_age_-‘ﬁn ‘ Tenpera:ure. 'f
Average..ﬁas ‘Ve_l.ociry‘. ft/sec

Flue Qes Moisture, percent by velume
. Average Flue.Pressure, in. Hg
Barametric Precgurs, in. Hg

Average XC0, by volume, dry basis .
_Average xo',:_b} volume, dry baais

Dry Molecular Ut. of Gas, lb/lb-mole
Gas _Saupl.e-. volume, dacf

Isokinetic Varianca -

- 10310.BSc

B-7/

_— gmms MOSTARDI-PLATT

- ASSOCIATES, INC.

TE_PEST

Sourn:<lle.‘ 1 EOF Stack 3 )

Ger18/91

0935- 1035

0.0041

0.0050
4.17

118,207

97,418

13
3276
5.3
29.23
.35
8.0
13.8
2983
48.556

a.99

gtack

normal

04/18/91

. 1201-128%

0.0042

0.0082
4.26

117,588
95,647
142

32.59

. 5.1

29.23

29.25

0.2

- 13.8

30.17

4593

1.06

" PL1S

BoE Scrivbers

3 ' " Avarage
stack

normal

0es18/91

1352-1448

0.0043 8.0042
0.0053. 0.0052
4obl 4,28
118,385 118,060
96,154 '_ ga,%sl
142 139
32,81 .72
5.2 5.2 |
29.23

29.25

10.2

13.5

30,17

45,876

1,04
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= MOSTARDI-PLATT
ASSOCIATES, INC.

/BOF | ’5rmbé.p/~ )

PARTICULATE TEST RESULYS SUMMARY

Planc: Berhlehem Steel, Burns harbor, IN Source:

’\ Test Run Number : 1 2 : 3 Average
| Test Locazion | ‘$Tack stack stack

Source c_anditiun _ ‘ normal nermal normal

Dare . 04/19/91 0c/1981 04/19/91

Time 0908- 1046 1203- 1350 14431624

Particulate Ceoncentration: :
© Flue Conditions, graing/act Q.0052 0.0019 0.0037 0.0035

@ Standard Condjtiens, grains/dscs 0,0061 0.0023 0.0044 0.0043

Emiggion Rate:

pounds/hour 5.3 1.9 - 3.7 a 3.67
Average ias Volumerrfc Flew Rave: _ .
] F_:l.ue-CnndiHnns, acfm 117,828 119,578 118,711 118,839
a‘s_'t‘.lrdard Conditions, q:_gfrm 100,117 101,785 100,303 }?&?j..,_
Average Gae Tesperature, °F 124 12¢ ' 125 124
Avernge Gas Velogity, ft/sec 32.66 - 33.25 32.90 ' 32.9
| Flua Gas Moisture, percent by volume 4.3 bd 4“7 ']
| Average Flue Pressure, in. Hg 29.32 29.38 25.38 |
| 8arometric fruiuro, in. Hg 29.40 29.40 : . 29.60
[ ', Average XL0, by volume, dry basis 7.4 7.2 7.1
Average Xy by volume, dry buis 4.2 14.5 | 14.5
fl Ory Molecular Wt. of Ggg, Lb/lb-mole 29.75 2.73 _ 20,72
; Gae Sample Voluma, dscf 48,337 85,052 ‘ 54.21
| 1sokinetic Variance 1.02 0.95 0.92

'10310.BSC -
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SUMMARY OF EMISSION TEST DATA

scfh db. x 106

B&F o
Hmb ﬁmhMr:,

TABLE: A A

PLANT: Bethlehem Steel Corporation

LOCATION: BOF Hot Metal Desulfurization Baéhouse

'OPERATORS : ‘M. R. Jackson, B. W. Jackson and B. Caine

TEST DATE: . November 11 and 13, 1986

REPETITION #: b 2 | -3

TEST DATE: 11/11 11/11-11/13 11713

TEST TIME: B:10A-1:22P  1:58P-8:40A 9:0BA=-2:23P

STACK GAS ) ‘ ‘

Temperature, average °F 91.9 92.9 89.0

Velocity average fps 30.9 43.5 . 40.9

Volume flow x 106 dscfh 4.138 5.832 5.484
actm 72,699 102,415 96,318

-Orsat, avarage & c02 0.0 0.0 0.0

‘Moisture % 0.4 0.3 0.3

PARTICULATE SAMPLE | |

'sze, ming. 178 176 224 :

- Volume sef db _ 118.175 158.051 187.901
Particulates collected, mg. 3.9 14.7 13.5
Isokinetic Ratio & 107.6 103.2 102.6
PARTICULATE ‘

Concentrat;on graxns/dscf 0.0005 - 0.0030 0.0011

X 10-6 1bsg/dscf - 0.0728 0.2051 0.1584
Emissions lbs/hr 0.301 1.186 0.869
VISUAL EMISSIONS
Opacity Average % 0 0 0

Maximum $ (¢] 0 0
VOLUME FLOW RATE
High flow rate acim 122,175
scfh db x 10° 6.900682

Low flow rate acfm 44,808

2.551728.
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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

| ENVIRON e 105 South Meridian Street

November 27, 1993—5% : PO. Bex €015

jq:g: lanapolis  46206-6015

P 741 218 970 . o R | ephone  317/232-8603
- 1A -
‘Bethlehem SteelfCO:po:ation b ﬁﬁﬁri v
Burns Harbor Plant et ,
Box 248 : 1 oy
Chesterton, IN 46304 . : QE 02 ‘9'1 '
. _ ; | A
Attentien: J. P. Sapia, Superintendent N v !
- Environmental Control t oy ! }
. s DR

FILE | ‘
Re: Register notruction nH‘“ r¢4 <

and Operation Status
ID No. 127-00001

Dear 8ir:
Your ap?lidation has been reviewed. Based on the data submitted and the

: pxovisions in Sectiona 1 and 2 of 326 IAC 21, it has been determined that the
‘ : - pg _Harbor Plant is clasaxfied a8 :agiste:ed.

: Any change or modification which may increase the potential emissions to 25
tons of particulate matter per year or more from the equipment covered in this
letter must be approved by the Office of Air Management before such change may
occuz,

- Sinecerely,

Paul Dubenetzky
Acting Assistant C ssiconez
Office of Alxr Management

pP-5. This is a re-issue of the same registration letter orignally aigned by Tim
‘Method on Feb:ua:y 6, 1991, but was not received by Mr. Sapia.
_Rwo
cec: Porter caunty'ﬂealbh Department
Air Compliance Section

Enforcement Section - DD
Data Management Section

Arn Equal Opportunity Employer
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PARYICULATE TEST RESULTS SUMMARY
Plant: Bethlehem Steel Burrs Marbor | Source: SLD Baghouse
.' : Test kun Number 1 2 Average
_ Test Location Stack Stat.:h
Sour:e. Condition ' Degulfurizing
= Date : 07-20-90  o7ez0es0 07-20-50
T time 0915-1059 1128-1337 09151337
f - Pa‘rt‘icuut; tarcentration:
b ' @ Flue Conditiens, prains/act 02,0011 0.0008 0.0010
- ? $tondard I:ondit'la_ns.. arainssdset 0.0012 6.0009 0.0011
B Emin‘ien Rate:
- paunds/hour 0.20 0.16 0.18
‘ - Average Gas Volunetrie Flow Rate:
_ Flue Camditions, acfm . 22,059 ' 23,957 23,008
l = . § Stardard Camdftiors, dsofn 19,602 20,793 20,158
™ - Average ﬁas Temperature, °F 106 120 13
{ T average Gas Velocity, ft/sec 29.% 3.7 30,52
: Flue G;s-nois:ure_. -percent by volume 2.4 2.4 2.4
[ _ Aversge -nue. Pressure, in. Hg 29.19 29.19
[ - Barometric Presaure, in, Hg .20 9.0
- Average xr.:oz by volume, dry basis 0.0 0.9
{ = Average a, by volume, dry basis 20.8 20.8
| B ory Molecular ut, of Gag, lb/lb-mole 8.8 28.43
} Gas Sample volume, deef £4.,075 84.656

- [gakinetic variance 1.0 1.00
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 MOSTARDI-PLATT ASSOCIATES, INC.
* Environmental Consultants . '

7.0 PARTICULATE TEST RESULTS SUMMARY |
ource: Burns Harber Plant :

Plant:_Betblehem Steel Corporation s _
| Test Run Number 1 2 l 3 | Average |
Test Location |  HDCL Scrubber Stack =
Source Condition ' ' Full Production
Date 11/11/93 | 12/07/93 | 12/07/93
Time = | 1051-125810010-1120 | 1150-1323 |
[|Particulate Concentrarion: | | ” |
@ Flue Conditions, grains/acf 0.0014 | 0.0031 | 0.0012 | 0.0019
@ Standard Conditions, grains/dscf | 0.0016 | 0.0038 | 0.0014 | 0.0023
Emission Rate: o |
pounds/hour 0.141 | 0252 | 0.097 0.163
Average Gas Volumetric Flow Rate: gss8/C/-0.092.¥)= 9, 433 <l
'@ Flue Conditions, acfm 12,008 | 9422 | 9.723 | 10,414
@ Standard Conditions, dscfm 1 10,000 | 7,663 | 8003 | 8,558
Average Gas Temperature, °F 109 114 112 | 112
Average Gas Velocity, ftises 1 7638 | 5949 | 6139 | 6575 |
| Fiue Gas Moisture, percent by volumc* 859 | 9.96 | 929 | 9.8
- il Average Flue Pressure, in. Hg 20.19. | 29.40 29.40
{| Barometric Pressure, in. Hg' 29.24 29.45 29.45
{| Average %CO, by volume, dry basis 010 | o010 | 0.0
Average %0, by volume, dry basis 20.85 | 20.80 | 20.80
Dry Molecular Wt. of Gas, Ib/lb-mole | 28.850 | 28.848 | 28.848
Gas Semplc Volume, dscf | 126.346 | 88.477 | 86.058 |
_ Isokmctxc Variance _| 09 _| oss 10 98 | =J

* 'I‘heorencal maximum H,O in supcrsatumted gas stream.

MPA Project No. 34909 6 : © Mosurdi-Flag Associares. Inc.







C -1

INPUT CONDITIONS :
FUEL: BURNS HARBOR BLAST FURNACE GAS, 1993

PCT STOICHIOMETRIC AIR : 100.0 % |
PRE-HEAT AIR TEMPERATURE T 60. DEG F
RELATIVE HUMIDITY - COMBUSTION AIR .0 %
EXIT FLUE TEMPERATURE 1800. DEG F
FUEL ANALYSIS VOL % COMBUSTION PRODUCTS
WET % DRY %
; HYDROGEN H2 6.59 .00 .00
- OXYGEN . =~ 02 .02 - ,00 .00
NITROGEN N2 50.51 67.24 70.33
C-MONOXIDE . CO 20.60 .00 .00
C-DIOXIDE  CO2 21.43 27.96 29.25
| ~ METHANE . CH4 .00 .00 .00
S - ACETYLENE = C2H2 .00 .00 .00
g ETHLYENE C2H4 .00 .00 .00
| ETHANE C2H6 .00 .00 .00
PROPYLENE  C3H6 .00 .00 .00
| PROPANE C3H8 .00 .00 .00
¢ BUTANE - C4H10 .00 .00 .00
| PENTANE C5H12 .00 .00 .00
* BENZENE CeH6 - .00 .00 . .00
HEXANE © C6H14 .00 .00 .00
H2-SULFIDE  H2S .00 | .00 .00
S-DIOXIDE . SO2 .00 .00 .00
AMMONIA - . NH3 .00 .00 .00
’ | - WATER  H20 .02 © 4.40 .00
ARGON AR .00 .40 .42
| SO2, PPM(VOL) - - 0 .0
( .

TOTALS 99.17 %  100.00 % 100.00 %
. CALCULATED FUEL PROPERTIES:

FUEL HEATING VALUE, BTU/FT3 FUEL GROSS |

| - 87.7 NET = 84.5
STOICHIOMETRIC AIR (DRY), FT3/FT3 FUEL - .648
FUEL SPECIFIC GRAVITY ; | 1.0225
'WOBBE- INDEX | GROSS = 86.8 NET = 83.5 .
| CARI INDEX ' | .641
| - | |
| CALCULATED COMBUSTION PROPERTIES :
| ACTUAL AIR .648 FT3/FT3 FUEL
COMBUSTION PRODUCTS (WET) 1.504 FT3/FT3 FUEL
(DRY) 1.438 FT3/FT3 FUEL
L WATER-GAS EQUILIBRIUM CONSTANT o AEEAEK
' FLUE HEAT LOSS o 60.5 BTU/FT3 FUEL
'AVAILABLE HEAT 23.9 BTU/FT3 FUEL

PCT AVAILABLE HEAT (HHV) . : 27.3 %
- _ (LHV) 28.3 %




PERCENT 02

.0000Q0
.10000
.20000
. 30000
.40000
.50000
.60000
.70000
.80000
. 90000
1.00000
1.10000

1.20000

1.,30000

©.1.40000

1.50000
1.60000
1.7000Q0
1.80000
1.30000

. 2.,00000

2.10000
2.20000
2,30000

©2.40000

2.,50000
2.60000

~2.,70000
2.80000

2.90000
3.00000

- 3.10000

3.20000

3.30000 .

3.40000

 3.50000

3.60000
3.70000
3..80000
3.90000
4.00000
4.10000
4.20000
4.30000
4.40000
4.50000
4.60000
4.70000
4.80000
4.90000

- §.,00000

S$.10000
5.20000

. 5,30000
' 5.40000
5.50000

STOICH AIR
100.00
101.06
102.14
103.22
104 .32
105.42
106.54
107 .67
108.81
109,96
111,12
112,29
113.48
114 .68

115.89

117.11
118.35
119.59
120.85
122,13
123.42
124 .72
126.03
127.36
128,70
130.06
131.44
132,82
134,23
135.65
137,08
138.53
140.00
141 .48
142,98
144 .50
146,04
147,59
149.16
150.75
152.36
153,98
155,63
157.30
158.99
160.69
162 .42

164.17

165,94
167.73
169.55
171.39
173.25
175.14
177.05
178.98

.70000

.90000
.00000
.10000
.20000
6.30000
6.40000

oo,

6.50000
6.60000

6.70000

6.80000

6.90000
7 .00000"

7.10000
7.20000
7.30000
7.40000

7.50000

7.60000

7.70000
7.80000
7.90000

8.00000

8.10000 -
8.20000

8.30000
8.40000
8.50000
8.60000
8.70000

8.80000

8.%0000
9.00000

~ 9.10000

9.20000
9.30000
9.40000
9.50000

9.60000.

9.70000

9.80000
9,90000

10.00000

10.10000
10,20000
'10.30000
10.40000
'10.50000
10.60000 -
'10.70000 -
10.80000
10.90000°

11.00000

.80000
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.60000

180.94.
182,93
184,94
186,98
189.04
191,14
193.26
195.41
197.59 -

199,80
202,04
204 .32
206,62
208.96

211.33 .
213.74 .

216.18
218.65
221,17

223.72 .-
226.31

228,93 .
231.60

234.31
237.06
239.85

242,69

245,57
248,50
251.47
254.50
257.57 .
260.69
263.87
267.09

-270.38

273.72
277.11
280.57

284.08

287.66
291.30
295,00

298,77

302.62

306.53

310.51
314 .57 -
318.71

322,93
327.22

331.61

336.07
340.63
345.28
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Bu rhs

11.10000
11.20000
11.30000
11.40000
11.50000
11.60000

11.70000
11.80000
-11.,90000

12,00000
12.10000
12.20000

~12.30000

12.40000
12.50000

12.60000 ~

12.70000
12.80000

'12.90000

13.00000

13.10000
13.20000
13.30000
13.40000
13.50000

13,60000

13.70000

.13.80000
©13,90000

14 .00000
14.10000
14.20000

- 14,30000.

14 .40000
14 .50000

'~ '14.60000

14 ,70000
14 .-80000
14 ,90000
15.00000

'~ 15.10000
15.20000 .
'15.30000
15.40000

15.50000
15.60000
'15.70000
15.80000

15.90000

16.00000
16.10000
16.20000
16.30000
16.40000
16.50000

M:Ha‘.l’o.'_ Blzst FurngCg G:S (_thf,) -

350.02

354.86

359.80
364.84
369.99
375.25
380.63
386.12
391.73
397.47
403.34
409,34
415.48
421.77
428.20
. 434.79
441 .54
448,45
455.54
462.80

470.25
477.89
485.73
493.77
502.04
510.S53
519,25
528.21
537 .44
546.92
556.69
566.74
$77.09
587.76
598.77
610.11
621.83
633.92
646.41
659.32
672.68
686.50
700.80
715.63
730.99
746.93
763.48
780.67
798,55
817.14
836.50
856.68
877.72
899.69
922.65

16.60000
16,70000

16,80000

16.90000
17.00000
17.10000
17.20000
17.30000
17 .40000
17.50000
17 .60000
17.70000

17.80000

17 .90000
18,00000

18,10000"

18,20000
18, 30000
18.40000
18.50000
18.60000
18.70000
18.80000
18.90000

19.00000

19.10000
19.20000
19.30000
19.40000
19,50000
19.60000

19.70000
19.80000
19.90000
20.00000

C-7

946,66
971 .80
998.15
102581

1054 .86 -
1085.43

111762
1151.58
1187.45
1225.40
1265 .62
1308.31
1353.71
1402.09
1453.75
1509.04
1568.34
1632.12
1700.91
1775.31

. 1856.04
1943.94

2040.03
2145.49
2261.76
2390.61
2534 .18
2695.15
2876.89
3083.70
3321.15

3596.59
3919.94

4304 .87

4770.84
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INPUT CONDITIONS : :
FUEL: BURNS HARBOR COKE OVEN GAS, 1993

: PCT STOICHIOMETRIC AIR - 100.0 %
‘ PRE-HEAT AIR TEMPERATURE - 60. DEG F
( RELATIVE HUMIDITY - COMBUSTION AIR .0 %
EXIT FLUE TEMPERATURE 1800. DEG F
FUEL ANALYSIS VOL % COMBUSTION PRODUCTS
' WET % DRY %
HYDROGEN H2 52,30 .00 .00
5 : OXYGEN 02 .46 .00 .00
i . 'NITROGEN N2 10,55 69.42 88.62
> C-MONOXIDE €O 4.65 .00 .00
C-DIOXIDE Cc0o2 1.58 8.03 '10.26
| METHANE CH4 25.48 .00 ~ .00
1 . ACETYLENE C2H2 .08 .00 .00
" ETHLYENE C2H4 2.16 .00 - .00
ETHANE C2H6 .70 .00 .00
PROPYLENE C3H6 .11 .00 .00
PROPANE C3H8 .07 .00 .00
BUTANE C4H10 .03 .00 .00
PENTANE C5H12 .00 .00 .00
BENZENE C6HE .56 .00 .00
HEXANE C6H14 .00 .00 - .00
H2-SULFIDE  H2S .39 .00 - .00
S-DIOXIDE so2 .00 .08 .10
AMMONIA: NH3 .00 .00 .00
‘ © WATER H20 .00 . 21,867 .00
i ‘ ARGON AR .00 .80 1.02
|
S02, PPM(VOL) - - 750.6 958.3
| - TOTALS 99.12 % 100,00 % 100.00 %

CAECULATED FUEL PROPERTIES:

% FUEL HEATING VALUE, BTU/FT3 FUEL - GROSS = 520.6 NET = 464.3
: STOICHIOMETRIC AIR (DRY), FT3/FT3 FUEL ' 4.484
‘ FUEL SPECIFIC GRAVITY ' .4065
‘ WOBBE INDEX GROSS = 816.5 NET = 728,2
! CARI INDEX 7.032
CALCULATED COMBUSTION PROPERTIES
ACTUAL AIR 4.484 FT3/FT3 FUEL
COMBUSTION PRODUCTS (WET) ‘ 5.196 FT3/FT3 FUEL
(DRY) 4.070 FT3/FT3 FUEL
WATER-GAS EQUILIBRIUM CONSTANT - Xk KK : -
" FLUE HEAT LOSS .195.6 BTU/FT3 FUEL
AVAILABLE HEAT : ‘ 268.7 BTU/FT3 FUEL
PCT AVAILABLE HEAT (HHV) : 51.6 %

(LHY) 57.9 %
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PERCENT 02
~,00000
.10000
.20000
. 30000
.40000
.50000
.60000
.70000
.80000
.90000
'~ 1.00000
1.10000
1.20000
1.30000
~1.40000
1.50000
1.60000
1.70000
1.80000
- 1.,90000
~2.00000
£ 2..10000
2.20000
2.30000

2.40000

2.50000
2.60000
2.70000
2 .80000
$ 2.90000
'3.00000
3.10000
3.20000
'+ 3.,30000
3.40000
3.50000
3.60000
'3.70000
3.80000
3.90000
4.00000
4.10000
4.20000
4.30000
4.40000
4 .50000
4.60000
4¥70000'
480000
4.90000
5.00000
5.10000
5.20000
-5.30000

5.40000 .

5.50000

STOICH AIR

100.00
100.44
100,87
101.32
101,77
102,22
102.68
103.14
103,60
104 .07
104 .55
105.03
105.52
106.01
106.50
107 .00
107.51

108.02

108,53
109.05
109.58
110.11
110.635
111.19
111.74
112.30
112.86
113.43
114 .00
114.58
115.17
115.76

'116.36

116,97
117.59
118.21
118,83
119.47

120,11

120.76

121.42

122.09
122.76
123.44
124.13
124.83
125.54

126.25

126.98
127.71
128,45
129.21
129,97

130.74

131.52
132,31

5.60000
5.70000

$.80000

5.90000
6.00000
6.10000
6.20000
6.30000
6.40000

6.50000
6.60000
6.70000
6.80000
6.90000
7.00000
7.10000
7.20000
7.30000
7.40000

7.50000 .
7.60000
7.70000

7.80000

7.90000

8.00000

8.10000
8.20000

8.30000
8.40000
.8.50000
8.60000
8.70000
8.80000
8.90000
9.00000
9.10000

' 9.20000
9.30000

9.40000
9.50000
9.60000
9.70000
9.80000
9.90000

'10.00000

10.10000
10.20000
10.30000
10.40000
10.50000

10.60000

10.70000
10.80000
10.90000
11.00000

133.
133.
134,
135.
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137.
138,15
.03
83
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139,

140,
141,
142.
143,
144,
145,
146.
147.
‘148,
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150,
151,
152.75
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154.
~ 156.
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158.
.56
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+160.
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"164.

169

171,
172.
. 173.
17S.
176.

178

187

189.
.20
192,
.76

191

194

1986,
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12

93
75
S8
43
29

83

75

68
62
58
S5

53

53
34
S7
62
67

84
S
a7
22
38

75

97

21

47 -
165,74
167.04
l68,
.71

36

07
46
87

31
78 .
.26
‘179,
181,
182,
184
186,
.79

78
32
20

.50

13
48
96
58

45
35



.10000
20000
.30000
.40000
.50000
.60000
.70000
.80000

.90000
.00000
.10000

.20000
.30000
.40000
.50000
.60000
.70000
.80000
.90000 -
.00600

.10000
.20000
. 30000
.40000
.50000
.60000
.70000
. 80000
.90000
.00000
.10000
20000
.30000
.40000
.5$0000
.60000
.70000
..80000
90000
.00000
.10000
.20000
. 30000
.40000
.50000
.60000
.70000
.80000
.90000
.00000
.10000
.20000
.30000
.40000
.50000
.60000

202.29
204,27
206,29
208.35
210,46
212.61
214.81
217.06
219.36
221.70
224 .10
226,56
229.07
231.64
234.28
236,97
239.73
242 .56
245.46
248.43

251.48
254.60
257 .81
261.10
264.48
267.96
271.53
275.19
278,97
282.85
286.84
290.95
295.19
299.56
304 .06
308,70
313.49
318.44
323.55
328.83
334.30
339.95
345.80
351.87
358.16
364 .68
371.45
378.48

385.79.

393.40
401.32
409.58
418.19
427.17
436.37
446.39
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. 16.70000

16.80000
16, 90000
17.00000

17.10000

17.20000
17.30000
17.40000

17.50000

17.60000
17.70000
17.80000
17.90000

' 18.00000

18,10000
18.20000
18.30000
18.40000
18.50000
18.60000
18.70000
18.80000

18.90000 .

19,00000
19.10000
19.20000
19.30000
19.40000
19.50000
19.60000

19.70000

19.,80000
19.90000

120.00000

. 456,68
467 .46
478,77
490.66
503.16

. 516,33

' 530.23
544,90
560.43
$76.88
594,35
612.93
632.72
653.86
676.47
700.74
726.83
754 .97
785.41
818.44
854 .41
893,72
936,86
984 .43

1037.15

1095.88

1161.74

1236.10
1320.71

1417.86

1530.55
le62.84
1820.32
2010.96



N c- 7
INPUT CONDITIONS :
FUEL: BURNS HARBOR NATURAL GAS, 1993

PCT STOICHIOMETRIC AIR - _ 100,0 %
PRE-HEAT AIR TEMPERATURE ' 60. DEG F
RELATIVE HUMIDITY - COMBUSTION AIR .0 %
EXIT FLUE TEMPERATURE o 1800, DEG F
FUEL ANALYSTS VOL % COMBUSTION PRODUCTS
WET % DRY %
HYDROGEN = H2. .00 | .00 .00
OXYGEN - 02 .00 .00 .00
NITROGEN N2 1.04 70.72 87.05
C-MONOXIDE ~ CO .00 .00 .00
C-DIOXIDE  CO2 .91 9.68 11,92
METHANE CH4 94,14 .00 .00
ACETYLENE  C2H2 .00 .00 .00
ETHLYENE C2H4 .00 .00 .00
ETHANE C2H6 3.04 .00 .00
PROPYLENE  C3H6 .00 .00 .00
PROPANE C3H8 .53 .00 .00
BUTANE C4H10 .00 .00 .00
PENTANE CSH12 .00 .00 .00
. BENZENE C6H6 - ,00 .00 .00
HEXANE C6H14 .00 .00 .00
. 'H2-SULFIDE  H2S .00 .00 .00
S~DIOXIDE  SO2 .00 .00 .00
AMMONIA .~ NH3 .00 .00 .00
WATER H20 .00 18,75 .00
ARGON AR .00 .84 1.04
S02, PPM(VOL) - - 0 .0
TOTALS 99.66 %  100.00 % 100.00 %

CALCULATED FUEL PROPERTIES:

FUEL HEATING VALUE, BTU/FT3 FUEL GROSS =1021.8 NET
STOICHIOMETRIC AIR (DRY), FT3/FT3 FUEL

FUEL SPECIFIC GRAVITY :
WOBBE- INDEX GROSS =1334.9 NET
CARI INDEX

CALCULATED COMBUSTION PROPERTIES
. ACTUAL AIR 9.621

= 922.0
9.621
.5860
=1204.5 -
12.569

FT3/FT3 FUEL
FT3/FT3 FUEL
FT3/FT3 FUEL

BTU/FT3 FUEL

‘BTU/FT3 FUEL

COMBUSTION PRODUCTS (WET) ‘ 10.639

(DRY) . 8.643

WATER-GAS EQUILIBRIUM CONSTANT ' ' *E KK KX

- FLUE HEAT LOSS ' - 401.3

AVAILABLE HEAT S520.7
PCT AVAILABLE HEAT (HHV) - 51.0 %

(LHV) .. 56.5 %
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.00000
.10000
©.,20000
© .30000
.40000
~ ,50000
60000
~ .70000
.80000
.90000

-1,00000

1.10000
1.20000
1.30000

1.,40000

1.50000
1.60000
1.70000
1.80000
1.90000
2.00000
2.10000
2.20000
2.30000
2.40000
2.50000
2'.60000
2.70000

2.80000

2.90000

'3,00000

'3.10000
3.20000

~3.30000

3.40000
3.50000

3.60000

3.70000

3.80000

3,90000
4 .00000
4.10000

-4,20000

4 .30000
4.40000
4.50000
4.60000
4 .70000
4 .80000
4 .90000

-9.00000

$.10000

'5.20000

5.30000

- 5.40000
5.50000

“_nggQ;s }4ar56h ﬁUaf«ral
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100.00
100.43
100.87
101.31
101.75
102.20
102.65
103.11
103.57
104.03
104.50
104 .98
105.46
105.94
106.43
106.93
107.43
107.93
108.44
108.96
109.48
110.01
110.54
111.08
111.62
112.17
112.73
113.29
113.86
114.43

115,01
- 115.60

116.20
116.80
117.40
118,02
118.64
119.27
119.90
120.55
121.20
121.86

12253

123.20
123.88
124 .57
125,27
125.98
126.70
127.43
128.16
128.91
129.66
130.42
131.20
131.98
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.60000
.70000
. 80000
.90000
,00000
.10000
.20000
.30000
.40000

.50000
.60000
.70000
.80000
.90000
,00000
.10000
.20000
.30000
.40000
.50000
.60000
.70000
.80000
.90000
.00000
.10000
.20000
.30000
.40000
.50000
. 60000
.70000

.80000
.90000
.00000
.10000
.20000
.30000
.468000
.50000
.60000
.70000
.80000
.90000
.00000
.10000
.20000
.30000
.40000
.50000
.60000
.70000
.80000
.90000
.00000
.10000

132.77
133.58
134.39
135.22
136.05
136.90
137.76
138.63
139.51

140.41
141,32
142.24
143.17
144 .12
145.08
146.05
147.04
148.04
149.06
150.09
151.14
152.21
153.29
154.38
155.50
156.63
157.78
158.94
160.13
161.33
162.56
163.80
165.07
166.35
167.66
168.99
170.34
171.71
173.11
174.53
175.98
177.46
178.96
180.48
182.04
183.62
185.24
186.88
188.56
190.26
192.00
193.78
195.59
197.43
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