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INTRODUCTION

Three tests for particulate emissions and opacity were performed at the
"C" Coke Oven Combustion Stack on July 1, 1986. The survey was
conducted to fulfill requirements of operating condition 2d of
Installation Permit No. C-6562 issued to Rouge Steel Company on

December 10, 1984. Results of the test program are included herein.

The survey was performed by the Ford Motor Company Stationary Source
Environmental Control Office. Opacity readings were made by Mr.
D. O'Connor of Rouge Steel. The test was witnessed by Messrs.

S. Drielick, M. Farrell, and R. Niemi from the Wayne County APCD,

All testing was performed during active periods when ovens in the
battery were being pushed and charged. Included with the report are
operating data pertaining to each test and analysis of the enriched

blast furnace gas used to heat the ovens.



II.

PROCESS DESCRIPTION

reducing atmosphere to Produce g relatively nonvolatile coke residue

and a volatile 8as byproduct. The Rouge Steel Company coking operation

On each side of a byproduct oven wall is g gas flue. Fyel 8as is fired
On one side of the wall at a time. The other side 1s used to direct
exhaust flue gas into a regenerator. The regenerator acts to Preheat

both combustion air and fuel 8as. Every half hour the direction of
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III. SUMMARY

pPeriods,

TABLE I

SUMMARY OF RESULTS
"C" COKE OVEN COMBUSTION STACK
PARTICULATE COMPLIANCE SURVEY

JULY 1, 1986
PARTICULATE EMISSIONS VALUE UNITS
Mass Flow rate 4.6 Lb/Hr
Concentration
-Stack Conditions .007 GR/ACF
-Std. Conditions .012 GR/DSCF
EXHAUST GaAS VALUE UNITS
Flow rate
-Stack Conditions 77,600 ACFM
-Std. Conditions 44,400 DSCFM
Temperature 347 oF
Moisture 10.4 3
Excess Air 48.6 %
OPERATING DATA VALUE UNITS
En. Blast Furnace Gas
-Integrator Flow 1,279,000 CFH
-Recorder Flow 1,285,000 CFH
-BTU Content 116 BTU/CF
Ovens Pushed/Charged 5
per Test




Iv. RESULTS

The individual test results from this survey are Presented in the

tables which follow. The tables are listed below by title.

TABLE NoO. TITLE

11 Stack Gas Velocity and Flow Resultsg
ITI Particulate Sampling Results
Iv Individual Test Avg. - Heater Room Datg



Table II1

"C" COMBUSTION STACK-COMPLIANCE TESTS

PARTICULATE SAMPLING RESULTS

TEST NUMBER
2

UNITS 1 2
PHYSICAL DATA
DATE OF TEST 7-1-86 7-1-86
TINE OF TEST START 6908 1222
FINISH 1043 1333
NOZZLE DIAMETER INCHES 0.5000 0.5000

MEASURED DATA

HETERED SAMPLE VOLUME Cu. fT, 39.800 36.26%9
AVERAGE METER TENPERATURE DEG F 66.0 71.6
METER CORRECTION FACTOR 1.0020 1.0020
AVERAGE ORIFICE PRESSURE DROP INCHES H20 1.59 1,29
VOLUME OF H20 CONDENSATE ML 76.0 74.0
WEIGHT OF H20 ADSORBED GRAMS 15.6 12.8
TOTAL SAMPLE TIME MINUTES 60.0 60.0
PROBE WASH WEIGHT GRANS 0.6274 0.0275
WEIGHT, FILTER CATCH GRANMS 0.0078 0.009¢9

CALCULATED DATA

METERED SAMPLE VOLUNE - STD. COND, Cu. fT. 39.288 35.375
TOTAL SAMPLE CORR, voL, - STD. COND. Cu. F1. 43.786 39.472
TOTAL PARTICULATE WEIGHT GRANS 0.0350 0.0374

PARTICULATE cone, - STACK COND. GR/ACF 0.00793  0.00933

B Lt | a 5 i g R ¢
: N w:w:ﬂlu&dﬂlkﬂlﬂlﬁ%”
Bt st b s GORRL ol LR il gkl
y :

PARTICULATE CONC. - WET STD. COND.

S

GR/WSCF 0.0124 0.0146

PARTICULATE FLOW RATE LB/HR 5.47 5.89
NOZZLE AREA 50, FT. 0.001354 0.001364 o
ISOKINETIC RATIO Z 98,2 97.3

f*f++#+#4f+f+++++f+++++4f*f+++§f+++++++++++++++

STANDARD CONDITIONS: 68 DEGC F AND 29.92 IN. HG
++++++++++++f++++++f+++++++++#+++++++++++++++++

Saae - T

3

7-1-8¢

1425
1531

6.5000

38.760
77.3
1.0020
1.48
83.0

37.361
41.849
0.0161
0.00377

0.00594

2.53
001364
97.7

AVERAGE

0.00701

gy 1

0.0110
4.63

97.7



Table II
"C* COMBUSTION STACK-CONPLIANCE TESTS
STACK GAS VELOCITY AND FLOW RESULTS

TEST NUMBER
a2

UNITS 1 2
PHYSICAL DATA
DATE OF TEST 7-1-86 7-1-8B6
TIME OF TEST START 0908 1222
FINISH 1043 1333
NUMBER OF TRAVERSE POINTS 12 12
PITOT TUBE COEFFICIENT 0.78 0.79

MEASURED DATA

BAROMETRIC PRESSURE INCHES HG 29.25 29.23
STACK DIAMETER INCHES 132.¢ 132.0
STACK STATIC PRESSURE INCHES H20 -0.58 -6.58
STACK Gas TEMPERATURE DEG F 343. 347,
VOLUME Y co2 DRY BASIS 18.2 18.4
VOLUME X o2 DRY BASIS 4.8 4.8
VOLUNE X CO DRY BASIS 6.0 0.0
VOLUME 2 N2 DRY BASIS 77.2 76.8

CALCULATED paTA

STACK GAS PRESSURE INCHES HG a%.21 29.19
MOISTURE VOLUME % 18.1 10.4
EXCESS AIR X 50.4 53.2
DRY MOLECULAR WEIGHT LB/LB-MOLE 31.10 31,14
WET MOLECULAR WEIGHT LB/LB-MOLE 29.77 a%.77
AVERACE S0. ROOT oF VELOCITY PRESSURE IN.H2Ow%, 5 0.221 0.199
STACK CROSS SECTIONAL AREA SQ. fT1. 95.483 95.03
STACK GAS VELOCITY - STACK COND, FT/MIN 848. 777.
STACK GAS VELOCITY - STD. CoND. FT/MIN 544, 496,
STACK GAS FLOW - STACK COND. ACFN 80600, 73800,
STACK GAS FLOW - DRY STD. COND. DSCFH 46500. 42200,
STACK CAS FLOW - WET STD. COND. WSCFM 517¢0. 47100,

#+§+++§++++++++++++44+44+++++++*+++++++++++++f+

STANDARD CONDITIONS: 68 DEC F AND 29.92 IN, HC
+++++¢4++++++++++++++++++++++++++++++++++++++++
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7-1-86

1425
1531

12
0.78

29.18
132.0
-0.58
351,
19.0
4.0
0.0

77.0

29.14
10.7
42.3

31.20

29.78

0.214

95.03
82s.
524,

78500,
44400,
49800,

AVERAGE

347,
18.5
4.5
6.0
77.0

48.6
31.14
29.78

8.211

817.
521.
77600,
44400,
495040,



TABLE IV

INDIVIDUAL TEST AVERAGES
"C" COKE OVEN HEATER ROOM DATA

JULY 1, 1986
OPERATING PARAMETERS UNITS T-1 T-2 T-3

Number of Ovens Pushed 4 6 5
Number of Ovens Charged 5 6 5
Avg. Weight of Coal Charge 35,200 35,300 35,300
En. Blast Furnace Gas

-Integrator Flow CFH 1,279,000 1,278,000 1,280,000

-Recorder Flow CFH 1,308,000 1,264,000 1,284,000

-BTU Content BTU/CF 116 ile 116
Waste Heat Flue-Pusher Side

-Temperature OF 370 375 370

-Oxygen % 2.0 2.7 2.2

-Pressure mm Hy0 -17.8 -17.7 -17.9
Waste Heat Flue-Coke Side

-Temperature oF 357 363 360

-Oxygen % 2.8 3.2 3.1

-Pressure mm HyO -16.3 -15.9 -16.2




DISCUSSION

Three Particulate tests were performed on the ncr Combustion Stack on
July 1, 1986. Emission results varjed from 2.5 ¢o 5.9 1b/hr, or
.007- . 016 grains/DSCF. Approximately 27 percent of the particulate was
captured on the filter, and the remaining 73 percent was from the

nozzle and Probe wash. Residue from the évaporation of the

In an attempt to determine the composition of the residue, distilled
vater was added to the eVaporating dish, and the water - soluyble

Portion of the remains wag analyzed by ion chromatography. As

Percent,
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APPENDIX A

LOCATION OF SAMPLING PORTS AND POINTS

Figures 2 and 3 which follow show the locations of the sampling ports
and points for the "C" Combustion Stack. This location is more than
eight duct diameters upstream and more than two diameters downstream

from the nearest flow disturbances as shown in Figure 2.

Figure 3 shows the relative location of the twelve sampling points used
for this survey. Twelve points equals the number required for a
sampling location of this configuration according to the

September 30, 1983 Federal Register.

11



Figure 2
Location of Sampling Ports
"C" Coke Oven Combustion Stack
Rouge Steel Company

A
225"
= 4 5 I
100'
# * Ground Level
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Figure 3
Location of Sampling Points
"C" Coke Oven Combustion Stack
Rouge Steel Company

Sample Distance from
Point No. Stack Walil (In.)
1 5-3/4
2 19-1/4
3

39-1/8
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APPENDIX B

SAMPLING PROCEDURES

Three complete tests are run over an eight-hour period. During each
test the following parameters are measured:

©  Exhaust gas velocity and flow

©  Exhaust gas temperature

© Moisture content of exhaust gas

o Particulate flowrate

o Exhaust gas composition

The sampling train used in this survey appears in Figure 4. as shown,
the front half consists of g stainless steel nozzle, glass probe liner,
¢yclone bypass, and a 110mm glass fiber filter. This portion of the

train is heated to a maximum temperature of 250°F + 25°F,

15
*CFR Part 60, Subpart A, Appendix A - Reference Methods



NEXETN J1933Wwe30y
4333 uabAxg dung

seg Aug [y 950 19540

JesuQ

uwpmumm_ 1

juej abung

abey G#IL  9#J1
34NSSaUy
mummv abey
wnnoep 3514140
pajeuqtie)
JA933uouey
3dtytag 5
pajeaqi ey
yjeg 3o ui suabuidu
r I I i J373uwouey
pajeay 9qn] 303id
adL| -s
ssedAg
auoaf ~— - T T e, Ss s s T T
lr.p ||l= - _. U Il.rd”uﬂ/l.lllll'llllll"ﬂmlil
DAY A DN : P#IL™ © aqodq sse|y pajesy 1401
: Z#dl
€431 w

43314 43qL4

NIVYL ONITdWYS 31vINIILYvd
Ssel) ww 011 .

v n91d



bath. The first two contain 150 ml distilled water, the third is empty
and the fourth contains approximately 200 grams of preweighed silica

gel.

The dry, filtered exhaust gas exits the condenser section and goes to
the metering portion of the sampling train. This consists of a
leakless vacuum pump, dry gas meter and orifice. After exiting the
orifice, the sample gas is split into two streams. One portion of the
gas goes to a previously evacuated bag to be analyzed at the end of the
test as an integrated Orsat sample. The second stream is analyzed
instantaneously on a Sybron/Taylor Model 0A 570 portable oxygen meter.

Oxygen readings are recorded at each sampling point.

Six thermocouples are located throughout the sampling train as shown in
Figure 4. They are connected to a multipoint potentiometer with
digital readout, mounted on the face of the meter box. Also on the
face of the box is a twin-tube manometer which is used in measuring

stack velocity pressures and orifice Pressure differentials.

Particulate Sampling Procedures

1. Stack Gas Velocity and Flow

Stack gas velocity is measured with a calibrated S-type pitot tube
on the probe assembly. The stack temperature is monitored using a

thermocouple at the tip of the probe.

17



Particulate concentration

Procedure.

Moisture Content

The moisture content of the exhaust gas is determined by measuring
the volume of the condensate in the first three "impingers" ang the
weight gain of silica gel in the fourth. Results are calculated

based on condensate and gas volumes Measured during the test,

Exhaust Gas Composition
=aseiot Las Composition

discharge is routeqd to a Sybron/Taylor oXygen meter and readings
are taken at each sample point. The integrated Orsat results are
incorporated into the gas density and heat input calculationg for

this survey.

18
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APPENDIX C

ANALYTICAL PROCEDURES

Field Procedures

At the completion of each test the nozzle and probe liner are washed
with known quantities of acetone into a clean, appropriately labeled
sample bottle. The filter holder, cyclone bypass and flask from each
test are capped with rubber stoppers in the field and placed in a

protective glassware box for shipment to our laboratory.
All impinger liquids are measured for total volume after each test and
then discarded. Silica gel is removed from the fourth impinger and

placed in its original container for transport.

A blank acetone sample is collected at the site and returned to the

laboratory for processing with survey samples.

Laboratory Procedures

1. Particulate Concentration

In the laboratory, the acetone rinse from the sampling train nozzle
and probe wash is placed in a tared evaporating dish. Added to
this are acetone rinses from the corresponding cyclone bypass and

front filter half from the train.

20



Dish contents are evaporated to dryness over a water bath maintained
at 130°F, desiccated to constant weight at room temperature, and

weighed on a Torbal analytical balance with a sensitivity of 0.1

mg.

The glass fiber filter from each test is removed from its holder
and transferred to its original aluminum foil envelope. The filter
is oven-dried for two hours at 105°c, Placed in a desiccator

overnight and weighed on a Torbal balance.

The weight gains of the acetone rinse and filter are added and

reported as particulate catch,

2. Moisture Content
Zolsture Content

The silica gel from the fourth impinger is weighed on an analytical
balance having a sensitivity of 0.1 gram. The resulting weight
gain is converted to volume and added to the volumes of water
condensate measured in the impingers after each test in order to

determine the moisture content of the exhaust gas.

3. Exhaust Gas Composition

Carbon dioxide, carbon monoxide and OXygen percentages in exhaust
gas are determined using a standard Orsat procedure. Then,
assuming the exhaust gas contains only four major constituents,

nitrogen can be determined by difference.

21
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MOTOR COMPANY

FORD
STATIONARY SOURCE ENVIRONMENTAL CONTROL OrFICE

SOURCE_Comtdr S Tante -

Y £y
a .
C (@

PLANT R eg

DATE wl3o]syg,

INITIALS 550 - Tag

TEST NO. ¢

QC
Recz47 NOTES
MO?_ZIQ Size
sSoc
.469 % -yeoe
LyE¢C

ORIFICE COEFFICIENT CHECK

Siehen = TRC ¢

~| o S o
w —_ [=2] (] Y} M s~ R ) Lo .
a¥c £ T E=T | gsa S2eT | va~
35S S S| E°5| 258 | pESE 253
FINISH 3i9.0 19 3§ J.e 137.15¥ | ¢0/ 66 cl/6¥
START 3030 | 2931 | 1o |sais5w |, /oo | 4srey
AVG/NETJL 10, o 29.31 | .0 S-S | 6575 | eyac—
A ' P T 2
H = (0.03175) (%h) (Pbar) ("m-avg + 460) g
(Tm-out+ 460) (Ym) (Pbar + 8h/13.6)
o 2
AH = (0.03175)(1°X29.3/) (s25) e
524. 25 23 (5-5-90)(;17-3/ fl'%;_;)
AH = l.aO/I.w



FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL
CONTROL OFFICE

Source: Conb STec k. C

Plant: Roce o
Date: L3 U7/i/8(.-
Initials: Dgsw - Thd Test No.: /

Sampling Train Information
Filter Type S mm  fAle Sample Box No. f Nozzle Diameter };ca
Filter No. 14 Probe No. ] Nozzle Material Ss
Cyclone & Flask No. ! Probe Material |PYec x Meter Box No. Z
Silica Gel No. i Probe Length 7’ Meter Box aH 17¢

Leak Test Data

Time | Final Time
Readin

Meter and 25 o .
Orifice oK 20" py ©f30/8¢ 7//% ”7%' 7/’/‘&
Pump and ek g0 PsiG A .,k
Surge Tank of398c 7//}% 7// §&
Meter Box, Cord, ¥oos” ¢ < w5 cFq Z, 005 eEH
>ample Box, Probe O efsfesfeinra, | s @ 5"y | Mfos
Pitot Tube oK 63"Ho o 70 )
Total Pressure Line bfsofec & /7//‘*‘ A /7///“
Pitot Tube OK 527 40O e ,
Static Pressure Line e/.a/ge we | e ot 7//“"
Impinger Data

Impinger Mumber 1 2 3 4
Impinger Contents A, O M o R Silica Gel
Final Volume (m1) /192 /80 ¢ #0.7/
Initial Volume (m1) /50 /50 o 2249
Volume Collected(m1) ¢ 3o ¢ /5.¢

24 Total oGy

I€ r Bl = 1%.
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STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

FORD MOTOR COMPANY

FIELD ORSAT DATA

SOURCE_Comb STAack -c
PLANT ~ Dooea.
DATE 1/ Pse
INITIALS _ 5w -Th> TEST NO. _ /
‘ORSAT PERCENT BY VOLUME TYPE OF SAMPLE
TEST TIME READING DRY BASIS -
NO. | REMARKS
€0, 0y co
FINAL 8.2 22. { 22.6
L INITIAL o 182 | 22.¢
DIFFERENCE | /g 2 4.9 o
FINAL /6 b 23.0 230
2 INITIAL 0. 6.2 | 23.0
DIFFERENCE| /8.2 4.8 0
FINAL
3 INITIAL ;#
DIFFERENCE
FINAL
4 INITIAL
DIFFERENCE
FINAL
5 INITIAL
| DIFFERENCE
AVERAGE /8,2 4.6 o

27




MOTOR COMPANY

FORD
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

SOURCE_ (fom b Stk <

Temp ~ 3¢s Su-

PLANT_RC\.qe_.
DATE e
INITIALS 35w - 7
TEST NO. 2,
—
NOTES
ANc Z2Zle Sz e
.ScC STRCK
199 ¢ sve
g
ORIFICE COEFFICIENT CHECK
—— (3] g (=]
- o o N Y S o~ | ST Lo .
=T s T | E<T | 857 | EBgo 88 g~
EEz LS| 55258 | 3E5¢ 253
FINISH
START
LﬁYG/NET‘_JL_¥ | [
P (Tm-avg + 460) @ 2
8 = (0.03175) (2h) (Pbar) m-avg
Tm-out+ 460) (‘m)  (Pbar + &n/73.5
2
8H = (0.03175)
28
AH = ‘.80//‘76




FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL
CONTROL OFFICE

Source: Coméb Stack

Plant: ;éc‘w;e,
Date: 7'{/f' 8¢
Initials:  Dpsw -7#D Test No.: 2

Sampling Train Information
Filter Type 115 mm p/e| Sample Box No. Z Nozzle Diameter s
Filter No. /'.,/ Probe No. 2 Nozzle Material $S
Cyclone & Flask No. | 2 Probe Material (P x Meter Box No. 2
Silica Gel No. 2 Probe Length 77 Meter Box AH 176

Leak Test Data

Prelim. Time [ 1nitia1 | Time | Final /Time
Reading Date | Readin Reading _
et e ] e [
gt‘:’:geaggnk A ifee | 4 /7/: [5e
gg;g;‘eng;,cg:gl;e ;:7:; K 7///?6 2:;:/2 7///54
%1%:? ggg;ure Line o+ %fzf /st ok 7k
g;:g;c chE:ssure Line ofe g"ﬂ:o Y foe A I e

Impinger Data

Impinger Number 1 2 3 4
Impinger Contents 0 HaO — Silica Gel
Final Volume (m1) /90 179 | il 2409
Initial Volume (m1) /570 /50 R am,u?,/
Volume Collected(m1) N4 29 ' 2.8

> Total

# + 18 = gbY
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

FIELD ORSAT DATA

SOURCE_ "ombp STHCA -C

PLANT

Vg e

DATE

INITII_Z’%“

DS’ = 7mN

TEST NO.

2

ORSAT PERCENT BY VOLUME TYPE OF SAMPLE
TEST | TIME READING DRY BASIS -
NO. REMARKS
€0, 0y co
FINAL /& 3 23./ 23./
1 INITIAL o /%3 |23/
DIFFERENCE| ,7-3| #8 | 4
FINL__ | Y | 232 oz
2 INITIAL O 12y |s3 z
DIFFERENCE| /¢ | /. % | 2
FINAL |
3 INITIAL .
DIFFERENCE
FINAL
4 INITIAL
DIFFERENCE
FINAL
5 INITIAL
DIFFERENCE
AVERAGE. z

32




FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

SOURCE Conth Stk C
PLANT ch&.l_
DATE ‘/7///3(,
INITIALS oSW - TAD
TEST NO. 3
NOTES_
Noezle g, e STack TEmp ~n oz~
' S o0
LSue I‘S’C‘b
4?79

ORIFICE COEFFICIENT CHECK

on
[ 3 — | SRR [ SO
§5% | 3| 5840
QT o4 Qo D4 Qo
Z&)v = = zgp_v
AVG/NET
2
B = (0.03175) (a) (Phar) ("m-avg + 460) g
(Tm-out+ 460) (Ym)  (Pbar + 8h/13.6,
2
8H = (0.03175)
33
AH = I.E’D/l.ﬂ.



FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL
CONTROL OFFICE

Source: Ceomb sm™ck -

Plant: Rove e
Date: 7/1/\:‘66
Initials: Dsw - TAY Test No.: 3

Sampling Train Information
Filter Type HEmw  H/E Sample Box No. i Nozzle Diameter Joo
Filter No. | ¢ Probe No. / Nozzle Material [
Cyclone & Flask No. 6ifass | Probe Material /%%e; Meter Box No. 2
Silica Gel No. 3 Probe Length 7’ Meter Box aH 176

Leak Test Data

Initial / Time | Final Time
Readin
Meter and
Orifice ok Izéﬁﬁ . e
Pump and
Surge Tank ok , Wﬁ/}‘ “f? / ;/Zzzz
Meter Box, Cord, < .05 CFu <005 CEy
Sample Box, Probe @ 'k 7///% s 7/ils¢
Pitot Tube "
Total Pressure Line “}a"';&o j 7///% % f 7/'/n
Pitot Tube " 2
Static Pressure Line ‘"’/2’-7'/{,;0 I?/I/fré o 7///5’4’
Impinger Data
Impinger Number 1 2 3 4
Impinger Contents H, o /2 O — Silica Gel
Final Volume (m1) 147 [7C /O 245, &
Initial Volume (m) 50 50 208 © | )33 ¢
Volume Co]lected(ml) 47 ., A6 /0 12/
Total

Y3 + (2.1 ”7{.'
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

FIELD ORSAT DATA

SOURCE_ Comb STk -C

PLANT Reor oo
DATE Y lilae
INITIALS __Dsw - 753 TEST NO. __ 3
ORSAT PERCENT BY VOLUME TYPE OF SAMPLE
TEST | TIME READING DRY BASIS -
NO. REMARKS
W2 | 0 | ©
FINAL /747 222y |53 <
1 INITIAL o 177 |23.2
7//‘“ DIFFERENCE| ,¢.7 | 3.9 | ©
FINAL [(2:2 |1 23.C |z23.0
2 ]/ INITIAL © 19.¢0 |23«
G FFERENCE| /9.0 | 40 | o
FINAL
3 INITIAL ]
DI FFERENCE
FINAL
4 INITIAL
DIFFERENCE |
FINAL
5 INITIAL
L DIFFERENCE
AVERAGE /9.0 o | o
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FORD MOTOR COMPANNY

STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

ROUGE STEEL COMPANY
'C' COKE OVEN METER ROOM DATA

TESTNO. :  [+2 oATE:  T/i/8lp
PAGE NO. : | mitias: DKR
| clock | :Som ] | FUEL GAS ] PRESSURE OF | COLLECTING MAIN ] WASTE HEAT FLUE PUSHER | WOBBE ]
I T | iwex HEATER TEMP, | ENRICHED B.F. gas I PUSHER SIDE | PUSHER SIDE MACHINE | INDEX |
I I R AT LT P forremmeree [ ormmemrr L AR TSI S ] ]
I | C. 0. GAS | BEFORE AFTER | N. PUSHER N. COKE | PRESSURE | TEMPERATURE | TEMPERATURE | OXYGEN | PRESSURE | AMPERAGE | ENR. B.F. gAs |
I I I | sioe SIDE | I I ] I I I
| | St AETET PR R Sl JRCTTEPpo | me T e R e I I R | |
| i | OEG. F DEG. F | IN. W20 IN. H20 | &%. W20 EG. F | DEG.F | ¢ | wmn20 | s I
_ T = _ E=czzssz=s _ =z=zz= = _ = _ = _ == _ _ SARSRER2x _ _ _
1095 | = I T4 | qn7 2424 ey __ ..mﬂ....__.m..»...__.u_..q..»...__..ﬂ....__...mm ...... !
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COKE OVENS REPORT OF BY-PRODUCTS

onz:J'ugx 1L/98, Tue

LABORATORY NUMBERQ 2O/ 84 =7 7

LIGHT O1IL ANMCONIA LIQUORS m, CRANS PER LITERS
Sowmee FIXED ™
CAILY PRODUCTION LIGHT OIL STILL A :OLT:::uor LA FREE )
tinme g AN, 10 AN, LN 'n!n_‘ _
" date np 1P
Sp, grevity
a.p, C
$ 100 oC
$ 129 % PHENOL
150 %€ SORCE PPN
T$ 1o % A.C, saste
0.p. C deep well
rulduo ] gp _(:ﬁ;. )
J.IEMP_ F
N A
LIGHT OIL 1N ABSORPTION OIL S e er o T AMNONIA L IQUOR
LIGHT OfL STILL e SOURCE "45)04
tine AN, 10 8 AN,
date -
benzollzed ___
_febenzolized] GAS ANALYSIS
The SOURCE KK BUILDING A & B BATT.
foace . GRavITY sT/UL | KO BeTND BLAST F.| COKE OVEN BLAST F.| COKE OVEN
- __JpATE 7/ 2/ /
. TIME 8./ 75 20
- S S—— ] 493 S¢.53 | £4% 58.74
-- % 0, 0.05 0.5 0 0.1 2 28
N Islge S 49 14839 2.71
CHy 0.0/ 25.2( l,73 2636
: co 20.43 S. 48 20.24 S. 98
‘ SEALANT OIL Ico, 18,05 2.23 /7.4 2.09
- Spgravity -—— CaH,, o 2.42 o.1¢ 2.53
_;::in:;;~ T CalHy y 0.46 2.03 2.4 7
Distillatinn Terp., %Z dist, fraction B.T.U. 32. fﬂq M2 !2‘{
- - WoRR& Reapiwé 110
= = 2/
£:25
_— ”z 9.95
) t 0‘ 00 /]
T Ne Ygoo
_ Xy 1.88
- 47 cO- 20.2¢
Co, 17.32
- G¥y 0.1
o —C2ke 0.03
~ 1’6




COKE OVENS REPORT OF BY-PRODUCTS

oate: JUEY 2 /KL wer
- LABORATORY NUMBER L7202 S¢ =~ &

- LIGHT OIL AMNCNIS LIQUORS MHy CRANS PER LITERS
SOUR! F1ED ~
DAILY PRODUCTION LIGNT OIL STILL y :ou:ft o= ':"-‘,L f';; > 577 £E./<
. ab o gu -l 8 - [ - .
tise e AN, 10 AN, LN vlltg_. ,/_71 o83 LY r¢.30
date N neIp - -
8o, grevity
B, C
$ 100 % B
125 % ' PHENDL T
_l 150 °¢C somie PPM
§ 170 ¢ AL, waste 2/
°.P, % ’ deep well sS57
resldue SP, cp1 . 967
—_— - }-’LEMP_.L L&
—_—}Py, £.7¢
‘ .
LIGHT OIL IN ABSORPTION OIL _ s ‘c::? i;,‘,"‘:;cg"i,,. . ANWONIA L IQUOR
LI oIl STiLL ] SDURCE K80,
tlee T i.u, 1o AN, T Sqcr 1.3
daie ‘_—_ SP Ca /RS &
benzolized - - - _ TEMP & S 2
do—bonxolllodl
- GAS ANALYSIS
Thr SOURCE KK BUIL.DING A & B BATT.
—_TomRce SO s ) BLAST ¥.| COKE OVEN | BLAST F.| COKE OVEN
- - |DATE 7/2/2¢ 2/2
R _ TIME F:2c - B:/0
- 1 —4% Hy “4.3¢ sE. ! 8.37 5§ 7¢
-- —4% 02 o.0S 2.58 0.12 o, s/
%2 Ny 53.89 J.78 49,21 2.29
CH, £.0) 135 52 26.00
[ol0) 20.02 s.7¢ 19. 74 s.53
| SEALANT OIL Ico, 17,46 2.1 1. 72 2./
.Sp_gravity -—— CoHy & 2.48 2.6 2.57
.yviscosiry
< - C H a' . c
Pour point 24y Z el o.04Y C.9E
Distillatinn Temp, 7 dist., fraction B.T.U. 78 s 113 £22
A - _- — WOBEE ReSCING IO
- 72/2
8:tS
Fa B8.418 _
- - 52 8.1
T N2 4508 N
- - CHy 192
—- ce
. 48 9. 8/
6 1,.86
- Gally 2.15
T B . W .03
- - - BTy 112




COXE CVENS REPORT OF BY-PRODUCTS

OATE : jULY%/f" o |
LABORATORY NIMBER £2€2 5637

ANNONIA LIQUORE lﬂ, CRAMS PER LITERS

LIGMT OIL
Somee FI2E0
CAILY PRCOUCTION LIGKY OIL STILL a SOURCE LLAL i e = =
ofs llguor
AL e AN, 10 [N A.C. waste ]
dite PRIP — .
Sp, grevity . BS 7 . -
8.p, € 2¢
§ too % Sq ]
$ 129 ¢ > e PHENDL
% ¢ >3 SOURCE PPN
$ 170 24 AL, maste
P, X 222 deep well
residue 3.0 __lsp, cgr,
— _|.1EMP_F
—— 1PN ]
LIGHT OIL TR ABSORPTION OIL . "3 ‘J,If,' i;;”':;;;’“iu . ANWONIA LIQUOR
LMY OfL ST S OURCE LK
tiee 1.8, 10 0 A8, T T
dats -
benzollzed _
_do-btaullxod . pé CAS ANALYSIS
L
. ille SOURCE KK__BUI).DING A & B BATT.
L 5. onvrq wr.jon | F K0 [RTND BLAST F.| COKE OVEN | BLAST F.| COKE OVE.
;" _. JpATE ‘
L MNLEw_DecayreR J.7__TIME
- i — 487 S8.59 9.0/ 5723
. 4| se. 4.0 —
_._Bare¢e /232 - 24 —4{% 0, c.c8 0,45 0.22 0, 3¢
— . _ * Ny 5/.68 2.49 46.42 3,80
CHy 2.2/ 26. 2/ 218 (2¢.42
co 20.25 S 25 20.49 £ 23
SEALANT OIL
. : Co2 172.23 2./7 1 7.2/ 2.1¢C
- Spgravity --— CaHy, Vs 2,37 .18 | 2.41
.Pour_poin: G | £ 0. 42 0034 | 0.4Y
Distillation Te=n, % dist. fraction B.T.U. S / £1& P S20
. _ . - . wodge READING 11O
7/
T — A £.37
e . &3 1. 30
— Nz £3.23
_ CHy - 7¢
) _ 4% 2/.219
_ 49 ‘s 4. 39
. o Cabo .14
- Qb 203
” - ' ] gTu 115

SIGNLD




APPENDIX F

LABORATORY DATA SHEETS
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Rouce SrteeL Lompany

"C" ComBuSTION STack
PARTICULATE ComPLianCE TEST

24

.’ TJuLY 1, 1984
iga INITIAL WE|GHT (6m) FinAL WEienT (em) _&NE;
1
A I 2 ANG. | 2 Ave. (ams)
M| F [2.0532 | 20532 20532 | 2.0008 | 2.0008 | 20606 00Tk
lb'-z 2.0350 [2.0350 |2.0360 | 2.0444 201G 20448 |.0046
ClR11.9765 | 1. 9766 | 1.970s 1.9818 | 1.988 [1.98:8 |.co52
;‘2 It 1044 | 122.104b]122.1045 | 1221328 122.1328 |122.i328 |, 0283
<
28 (139.9672 | 139.9672 | 139.9072 | 136 4655 136.9957 |139.9456 |, 0264
E
 1124.1842 | i24.1844 | 124.1843 |124 1957 124.1959 |124.1958|. 0115
o | 115, 8085 | 16,8086 | 1120, 8065 Ho.8674 | i1 85Tl | 11w 8075 |. 000t
122. 1267 11221265 [122.12is8 L0223
13§.8617 1139.497 ‘3QQQl7 . 0245
124.1837 1124.1939 [124. 193§ . €065
§§ 22.8804 | 22,8804 | 22.8804 | 22.8204 | 22.8205 | 22,8805 . 000 |
" §]22. 5400 [ 22,5400 22.54000 | 22.540k | 22.5407 |22.5407 |, 000!
5.21.0787 21.0788 |21.0788 |[21.0786 21.0790 {21.0790 |. 0002,
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LABORATORY ANALYSIS
FORD SSECO
SAMPLES: Two 250 ml samples of quench tower water from
Rouge Steel Company "C" Coke Oven Battery

DATE OF SAMPLE: July 1, 1986

ANALYSIS REQUIRED: Total dissolved solids

METHOD OF ANALYSIS: Filterable Residue, Method 160.1,
Storet No. 70300

RESULTS: Sample 1 - 205 mg/1 Sample 2 - 207 mg/1

ANALYST. A. W. Haga

7
RS ’/
e
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APPENDIX G

SAMPLE CALCULATIONS
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SAMPLE CALCULATIONS

=== S=TESTTIT=SZ

GAS FLOW ANALYSIS

SOURCE - "C" COMBUSTION STACK-COMPLIANCE TESTS

TEST - 1

MEASURED DATA

-~ - o o o2

STACK DIAMETER

STACK GAS TEMPERATURE

STACK STATIC PRESSURE

BAROMETRIC PRESSURE

PITOT TUBE COEFFICIENT

AVERAGE S5G. ROOT OF VELOCITY PRESSURE
VOLUME % CO2 (DRY BASIS)

VOLUME % 02 (DRY BASIS)

VOLUME % CO (DRY BASIS)

VOLUME %Z N2 (DRY BASIS)

54

DS

T8
PSP
PBAR
ce
DELPV

o2

iC0

N2

77.

IN.
DEG F
INCHES H20

INCHES HG

IN.H20%%.5

4

e



SAMPLE CALCULATIONS

e RSTIEIsST====

GAS FLOW ANALYSIS

SOURCE - *C" COMBUSTION STACK-COMPLIANCE TESTS

TEST ~ 1

MEASURED DATA

STACK DIAMETER

STACK GAS TEMPERATURE
STACK STATIC PRESSURE
BAROMETRIC PRESSURE

PITOT TUBE COEFFICIENT

DS
TS
psp
PBAR

ce

AVERAGE S@. ROOT OF VELOCITY PRESSURE  DELPV

VOLUME X CO2 (DRY BASIS)
VOLUME X 02 (DRY BASIS)
VOLUME X CO (DRY BASIS)

VOLUME % N2 (DRY RASIS)

xCo2

55

77.2

IN.
DEG F
INCHES H20

INCHES HG

IN . H20%%.5

p4

e



SAMPLE CALCULATIONS

o —n e . 5 T " —— - W " " " S o W ST O G T G0 S e T e W TS 4 0 M T R D O D

MWD

0.44 = %CO2 + 0.28 # { XCO + ZN2 ) + 0.32% %02

MWD = 0.44 * 18,20 + 0.28 % ( 18, + 77.20 ) + 0.32% 4.5600

MWD = 31.10 LB/LB-MOLE

MOLECULAR WEIGHT OF WET EXHAUST GAS Mul
MWW = ( MWD /100.) % ¢ 108.- XM ) + 0.1B% XM

MWW = ( 31,10 /100.) % ¢ 100.- 10.11 ) + 0.18% 10.11

MWW = 29.77 LB/LB-MOLE

STACK GAS PRESSURE PS
PS = PBAR + ( PSP / 13.6 )

PS = 29.25 + ( -0.5800 / 13.6 )

PS = 29.21 IN. HG.

STACK GAS VELOCITY AT STACK CONDITIONS Vs
VS = 5128.8 % CP » DELPV » SORT((TS + 460.) / ( PS * MWW ))

VS = 5128.8 % 0.7800 * 0.2206 % SORT(( 343.2 + 460.) /7 ( 29.21 # 29.77 ))
VS = BAB.O FT./MIN.

STACK GAS VELOCITY AT STANDARD CONDITIONS VSTD
VSTD = 17,647 # VS # PS / ( TS + 440, )

USTD = 17.647 % B4B.0 * 29.21 / ( 343.2 + 440. )

USTD = 544.2 FT./HIN.
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SAMPLE CALCULATIONS

-——--___-._..--..-.-—--

STACK AREA - ROUND AS

AS = PI » ( pg *2 ) /4, /12, %x2

AS

3.142 % ( 132, 2 ) /4, /12, %xD
AS

]

?5.03 59, FT.

STACK GAS FLOW 08

[=]
& &
L i
<
o
E 3
I
w

= 848.0 % 95,03
8S = 80580, ACFN

STACK GAS FLOW AT WET STANDARD CONDITIONS QusTD
QWSTD = VSTD % Ag

QWSTD = 544,2 & 95.03

QUSTD = s51719, WSCFM

STACK GAS FLOW AT DRY STANDARD CONDITIONS GpSTD
GDSTD = QWSTD * ¢ 1. -C X4 /100.))

@DSTD = 51719, «» C1. - 10.11 /100.))

GDSTD = 44499, DSCFM
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SAMPLE CALCULATIONS

B S 2 3 T T T T T T o
b T P

PARTICULATE ANALYSIS

SOURCE - "C" COMBUSTION STACK-COMPLIANCE TESTS
TEST - 1

MEASURED DATA

s — s -

METERED SAMPLE VOLUME VM 39.800  ACT. cu. FT.
METER CORRECTION FACTOR DGMCF 1.0020

AVERAGE METER TEMPERATURE ™ 66. DEG F
AVERAGE ORIFICE PRESSURE DROP DELH 1.59  INCHES H2g
VOLUME OF H290 CONDENSATE VI 78.0 ML

WEIGHT OF H20 ADSOREBED VSG 15.6  GRAMS
NOZZLE DIAMETER DN 0.5000 INCHES
TOTAL SAMPLE TIME THETA 60.  MINUTES
WEIGHT OF PROBE CATCH WPROBE 0.0274  GRAMS
WEIGHT OF FILTER CATCH WF 0.0076 GRAMS

58



SAMPLE CALCULATIONS

_—..-_-_—__—_--—_——_-_—__——___-—_-..——_..__-_-__-_..—-————-—-—-—--—————--_---—-

UMSTD = 17.647 %UM % ( PBAR + DELH / 13.6 )/( TN + 460, ) * DGMCF

UMSTD = 17.647 » 39.80 % ( 29.25 + 1.588 / 13.6 )/( 66.04 + 460, ) % 1,002
UMSTD = 39.29 CU. FT.
VOLUME OF WATER VAPOR CONDENSED - STANDARD CONDITIONS VWSTD

———-_-_-_-_-_—_———--———_-——_—_—-_——-—_—_—------—-_—_—_---—---_—-—-——_—_—-——

VWSTD = 0.0472 % ( VI + ysG )

VWSTD = 0.0472 % ( 78.00 + 15.560 )
VWSTD = 4.418 CU. FT,
TOTAL SAMPLE VOLUME (CORRECTED) AT STANDARD CONDITIONS VISTD

_--__.—_-_———-__—___.._—_..._-_-___——..____..____—..-_--._..—_____—__—-.—_——_--_..__.__

VTSTD = VMSTD + VWSTD

VISTD = 39.29 + 4,418
VTSTD = 43,71 CU. FT.
PERCENT MOISTURE IN EXHAUST GAS %M

———-—_—-.-_—-__-_-._-_-_-.___—_—_—_—--_—-_—_—_..._____._—_-_—__-———-—-——------—_—

ZM = 100, % VWSTD / VTSTD

M = 100, » 4.418 /7 43.71

M= 10.11 %

NOZZLE AREA AN
AN = PT % ( DN *%2 ) / 4, / 12.%%2

AN = 3.142 # ( 0.5000 #%2 ) / 4. / 12.%x2

AN = 0.00135 S0, FT.
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SAMPLE CALCULATIONS

- — ——— — - -

———-—-———-_-..———.._-_—.._.--—-——-———————-———_——_——_--_——-——_--_—_——-————------.

()
1]

100. * VTSTD / ( THETA # AN * V5TD )

[
1

100. » 43.71 7/ ( 60.00 # 0.00136 * 544.2 )

I

98.17 %

TOTAL WEIGHT OF PARTICULATE MATTER COLLECTED WPt

————— —  —— - = - . S - o - - " . e e 4ot Y L S e s -

WPT

WPROBE + WF

WPT

0.02740 + 0.007568

WPT

0,03500 GRAMS

PARTICULATE CONCENTRATION AT STACK CONDITIONS CSTK

CSTK

15.43 % 17.647 #% PS # WPT / ( VTSTD # ( TS + 460. ) )
CSTK

15.43 % 17.647 % 29.21 % 0.03500 / ( 43.71 % ( 343.2 + 460. ) )
C5TK

0.00793 GR/ACF

PARTICULATE CONCENTRATION AT DRY STANDARD CONDITIONS CDSTD

CDSTD

15.43 # WPT / UMSTD

CDSTD

15.43 * 0.03500 / 39.29

CDSTD

0.01375 GR/DSCF

PARTICULATE CONCENTRATION AT WET STANDARD CONDITIONS WCSTD

=
[y}
w
-
[~/
1]

15.43 * WPT / VTSTD

=
[
w
-
(=]
1}

15.43 * 0.03500 /7 43.71

5
0
-4
3
[

WwCSTD = 8.81238 GR/SCF

i . . S S . o o e PO D o S D R S S S A S S I Rl S A T e D P D S D D G S TR S S W AL L R D S e

WR = 0.132 % WPT % QWSTD / VTSTD
WR = 0.132 » 0.03500 * 51710. /7 43.71

WR = 5.467 LB/HR 60



"C" COKE OVEN COMBUSTION STACK

EXCESS AIR DETERMINATION

CALCULATION BASED UPON THEOGRETICAL COMBUSTION REACTIONS
COMPOSITION DATA YIELD:

NAME OF TEST: 1 2 3

DATE OF TEST: 7/1/86 7/1/86 7/1/86

PERCENT EXCESS AIR: 50.39 53.23 42.27

PERCENT co2: 18.20 18.40 19.00

PERCENT 02: 4.60 4.80 4.00

PERCENT CO: 0.00 0.00 8.00

BASIS FOR EXCESS AIR DETERMINATION —- EXAMPLE : TEST NAME -- 1

CONPOSITION OF COMBUSTION GAS IS: 0.00 % COKE OVEN GAS; 100.00 % BLAST FURNACE CAS; 0.00 X NATURAL G+

REACTIONS OF COMBUSTION/COMPONENT BALANCES COMBUSTION COMPONENT QUANTITY SUPPLIED

COMPONENT  COMBUSTION REACTION  PRODUCTS oF COKE OVEN  BLAST NATURAL  COAL
NANE EQUATION COMBUSTION GAS  FURNACE GAS  GAS
H2 H2 + 0.5%02 H20 0.00 9.05 0.00 .40
02 -1.0%02 NONE 2.00 0.17 0.00  0.00
N2 NONE —- INERT N2 0.00 48.00 0.00 6.8
co €O + 0.5%0z co2 0.00 20.26 .00  0.00
CHa CHA + 2,002 €02, H20 0.00 1.68 0.00 0.0
€02 NONE -- INERT coz 0.00 17.32 0.00  0.00
C2H4 C2H4 + 3.0%02  2,0%C02,2. 0%H20 0.00 0.08 0.00 .00
C2H4 C2HA + 3.0%02  2.0%C02,2.0%H20 0.00
C2Ks C2Ho + 3.5#02  2.0%C02,3.0%H20 0.0 0.00 0.00  0.00
Cane C3HB + 5.0602  3.0%C02,4.0%H20 0.00 0.00 6.00  0.90
BTU VALUE SUPPLIED FRON FUEL ANALYSIS 0.00  116.00 0.00 0.
5 § + 1,002 502 0.00 0.00 0.00 .00
C €+ 1.0%02 co2 0.00 0.00 8.60  0.00
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r ®
[]
. SSFLU METER KOX NO. %2 CALTBRATION LATA

DATI :6-4-84 : 5TD. MFTFR NO. : 916592
INTTIALS . DEW BOX-MFTER NO. . 716581
BAR . PRESS. 29.42 NO, OF TRIALS: L4

TRIAL TIME STANDARD MFTER DATA (CORR. FACTOR 1.0035%)
TEMP DFL P START FINISH NET VOL . STP CORR.VOL
N MIN, DG F IN.H20 CU.FT. CU.FT. Cu.fT. SCF SCF

2 14.8 6.8 -0.240 00B.7¢2 515,810 &.848 6.629 6,652
3 15.0 76.0 -0.27p 515.610 S24.128 8.518 8.245 8.274
4 15.0 76.8 -0.300 524,128 533.418 ¥.290 B.9v2 9.023
S 18.0 76,0 -0.33p 533.418 S40.22¢ 6.802 6.583 b.606
& 10.0 4.0 -g,35p 518.220 547,616 7.396 7.158 7.1R3
7 10.0 76.0 -0,.380 547.616 555.523 7.907 7.852 7.478

14 5.0 76.0 -0.%510 55%.955 Sa4.782 4.827 4.670 4,686

TR1nL METFR BOX DATA :
T-IN T-0UT DEL P START FINISH STP v . DELTA CORR.
NO. DCF bpC§ IN.H20 CU.FT. cu.FT. SCF H DEL .H

274 1.26 1.76

8
4 1.7 H&.0 1.250 44.412 73.914 9.024 1.684 1,84
6

S 3.3 88B.0 1.500 73.914 80.871 .590 1.84 1.R3
'".'6"‘?4.‘“""97‘7‘“1.750‘30’78'!1——887437' TS 181 1.0~ - —

7 95.0 89.9 2.000 B88.437 96.524 7.653 1.81 1, R0

8 6.0 90.0 2.500 96.524 101,042 4.27¢& 1.81 1.79

9 96.3 90.7 3.000 101.043 105.945 4.660 1.83 1.81

[ S—

AVERAGE METER CORRECTION FACTOR: 1.002¢0
AVFRAGE CORRFCTED CALIBRATION CONSTANT (DELTA M) 1.80

CALTBRATION EQUATIONS, g

CORRECTED METER VOLUME (SCF)=
(CU.FT.)!(SZB/(HETER TEMP + 460))%( (PBAR+(DELTA P/13.6))/29,92)

CALIBRATION CONSTANT (DELTA H)=
0.03175«DELTA P#PBAR/(HETER TEMP OUT+4560)
(CCMETER TEMP 6050460)QTIHF/(CU.FT.G(PBARODELTA P/13.68)))u82.0)

##NFOOTNOTE ; STANDARD CONDITIONS (STP):
29.92 IN. HC. aND 528 DEGREES RANKINE , wnx
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL
FORD VIKD TUNNEL - FITOT TUBE CALIBRATION

17IALs DD o7 prope 1. 11 2] (232 pate_ S 28-%
- ST POt 4 412 8 2010 —_—
AN v - vA EMARK

SFEED Tap |vas || 5125 | oy Vop 11 P o

26 Lyl e |, 335574l .07
“ocl,ys3ll e L3y Lse3ll L 9%

cl.4530 e V.33 LS .79
205 Lyszll 4 L34S lssl .27
20 Ladz1 14 s L<sgall , 24
~as Laad| - 133 1s7dl .27
.21 1,48 She" |, 36 80 , b
20 1,492 Sle” 1,34 \.ec0 .95
95 1 yqd| St | 3951 58A . 95

10w

37 | o8 1| et | .0 L15 .13
27 | o e 1 59 168 .19
27 | ol Ve’ | .0 1105 13
. 3 1o | 74 | o). V5] LT
RIvIM > I N e .19
EYEE S | A B 0] LS . 1%
3 | e |l e | 221731 .16
27 ke I St ez 1) -1
21 Lio® 1] She” } D 194 .17

LSS | 742 :/m" 59 Lg3zll L 29
. 545 1. 738 e 1.995L99\ . }5
¢ | 248l he' .90 Layall .29

H1CH cses ). asall 4 Lgaldsali, 2%
cpclosall 14 Lasslasal L 79
s |asslt Yy 1.89 1943 14
“cre 2520l Fe' .90 Va9l - 19
e L, asAl e (. 9410l 78
.55l 19S5 Ve 1. sl .79
tp c
Mo P
./*l‘ /"lr SA@" 0 cp
10w 178 ‘7‘7 -75 ;
EIDILY L3 1,18 .1 1:5

H1GH 291,29 1.2¢
awerace 1,781,781 ,27

N




5 prore 10,7 " brofe E 2

FORD MOTOR COYPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL
FORD WIKD TUNNEL - PITOT TUBE CALIBRATION

INITI DATE__ S
1 X0 10T TE FIT0T
TN ~ ap [VER 7z o W ‘P'gzﬁ’.‘ REMARKS
L2 L gse iZL 33 1514 S0
Lozt 1958 W 3e 34 Ls3ll .19
20 19t U M 133 1574l .80
. 20 YqSSH) Z¢ 1 .33 1.sHll %0
Lo¥ 215 Ly 4 %4 134 Lss3ll g0
2t Y4B /A V2o Lsull .13
20 1.4% 5//4 33 1S4l %0
20 15458 S/i 33 |57 .20
20 1yse | She 133 lswll g0
378 2l Se leosl 28l .29
23725V, /28 e Vot |28l |, 28
375 Le2 |l 3e 1,59 17581 .50
. 27 Léekll /¥ Vpo L2251 .08
et l3as Lol . Leo 1,24l |, 29
3¢S LgodWV /Y N 59 Vsl 729
.37 Leosll e lro Lnsll .o%
32 Voo e Leo 108 .2 F
.37 l.eexll /e 1,581, A , g€
SS laye | %g | ao lawll g%
ST 1S I Yo 1.9 198 SO
. S 1147 e 193 19644l 19
H1CH 5551 145 7fL g0 1a4all .19
Sl INTT | 728 BEGE T |
St {1l " | st.qidl Lig
se 1248l /4 138 Lan|l <o
NEEYAIEZ2ESNEE Y
SP 132 W She {39 | 943l 3
Cp g
Fax NOZZLE €12F ]
SFEED 37/ 1/‘/ $7LL_1 8 Cp
YO % 1.19 |} .90 §¢
e |79 1.9 1.79 1%
HIGH .14 19 18I
avirscr |19 .79 1 4e 19




SSECQ METER BOX NO. 2 CALIBRATION DATA - PosST TEST MiNI- CALIBRATION

DATE:7-3-86 STD. METER NO.: 916592
INITIALS:DSW BOX-METER NO.: 716681
BAR. PRESS.: 29.35 NO. OF TRIALS: 3

TRIAL TIME  STANDARD METER DATA (CORR. FACTOR 1.0035)
TEMP DEL P START  FINISH  NET VOL.STP CORR.VOL
NO. MIN. DG F IN.H20 CU.FT. CU.FT. CU.FT. SCF SCF

1 12,8 75.0 -0.230 571.567 576.368 4.801 4.645 4.5661
2 10.0 75.0 -0.280 576.368 S582.050 5.682 5.497 5.516
3 10.0 75.0 -0.330 582,050 588.862 6.8B12 6.589 6.412

TRIAL METER BOX DATA
T-IN T-0UT DEL P START FINISH STP VGL. DELTA CORR,
NO. DG F DG F IN.H20 CU.FT. CU.FT. ©&CF H DEL.H

TESSs mmeee cmmen eemoe—- emeceae—n e e e m——  —-—————— - — - ——— —

1 75.7 73.7 0.500 262.966 267.724 A.616 1.84 1.80
2 80.3 75.3 1.000 267.724 273.367 5.452 1.83 1.78

3 B85.3 79.0 1.500 273.367 280.178 4.537 1.89 1.85

AVERAGE METER CORRECTION FACTOR: 1.0110
AVERAGE CORRECTED CALIBRATION CONSTANT (DELTA H): 1.81

CALIBRATION EQUATIONS:
CORRECTED METER VOLUME (SCF)=

(CU.FT.)#(528/(METER TEMP + 460))%((PBAR+(DELTA P/13.6))/29.92

CALIBRATION CONSTANT (DELTA H)=
0.03175#DELTA P#PBAR/(METER TEMP QUT+4560)%
(((METER TEMP AVE+460)#TIME/(CU.FT.*(PBAR+DELTA P/13.6)))%%2.0

*%%¥FOOTNOTE: STANDARD CONDITIONS (STP):
29.92 IN. HG. AND 52@7DEGREES RANKINE, %##*
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Visible Emissions Evaluation: Egiiia
(USEPA' REGION v) Jit Z_ [t 2= 14 vz
W.C.A.P.C.D,| CERTIFcATE-" 1" OF 6
OF - OPERAT:&»J&T CoOMPLIANCE

Faciity: _C” COKE _mATtERY pare: -\ - 86
OBSERVER: R-A. O'CONNOR
START: __9'97 _am Xpm__
FINISH: __10:06 _am Xpm__ [**]015[30[a5]reusncs Juu] 0115 BoOlaS lrrmis
Source® QQH-BQQ'NQN STALK OOOO & - [30[Q )
1HO[Olo SHOIOD| O
210 @[] 32| 73O
Observation Point:L_QF‘N 3 Q%-% 30
DIX TRoAD BRwae | 40[O 341010 |1O1O
) 3 0O 35 O
distance from; _| 40 m 60 |10IS|S|E 36101 DO
direction from; _SW 71 S|S0 0| START P70 £Ll0
source height; 80000 38{S/0|57ST]
8la/oolo 839101010
0] Jolo]o aoln [0[0]o
wind direction _*_S__E ____________ HiD|o2 41 10| OO0
wind speed NRIQ__MRA____{121D10] 0l 2/010|0]0
sky condition OVERCAST. .. . 1310(0/0 jasl- |- Seu
background  SKY_. . . HloIDP, |’V [)/e] LosT
amb. temp. °F RJ......._ . __ 15/0{0|0lo las PoweR
rel.hum. B ... ... 16010 las ] S ptre
color of emissions...__..______ 1710 o I‘7 Euir
* 18010
other; _________________ 191010100 49
_____________________ 20i(/IOlp
_____________________ 21100100 51
_____________________ 22/0I0(0[0O 2
_____________________ 23|0 l0s7 |53
24 PIWER 54
Remarks;___--_~ _________ 125 T°w:4§5
_____________ e —___|26l0 O] Of OS2
_____________________ 2719(0lo]o 57 ‘
_____________________ 280 [olol___ Eelplaolo
29]pl0]ofo Beld0[ O

o
o
@
?
< |
°,
o |
"
<
®
€
el
zl
'
'
)
N
’
Y
Dy
I
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Visible Emissions E

(USEPA

valuation Form
REGION Vv)

Z OF ¢
FaciLity: _C  COKE BATTERY . DATE: _1-1-8C
OBSERVER: D.A. Q'COoNnOR
START: _1©:07 amXpm__ ) 4
FINISH ;: _10. Y2 am.&pm_ ~10 {15 130:45 REMARKS O {15 [30/45 | nemanxs
Source: COMBuSTION sTACK [ 0O 30 O]
- I 3 0
2 32IN1010
Observation Point:NW QF 3 33 3LV,
DX RoAD BRDGE 4 3410 10I0
| 5 35jol0]0)s
distance from; _|A0 m 6 END PB6|S1S] olo
direction from; __SW 719 ST(s |sTart B7{Ol 4] s
source height; 800|000 3810 10|0
IO 39/0/010 10
- 10 >, 40| D D00
wind direction ___S__h ___________ HoNIOo 119104 {0
wind speed 2 IO nd 12/ 0/0/0]0 k2]0ln O/ &ExD o
sky conditjon ..C.QQ*.PY.'.P.".F.‘.&T BIOO O M3 7637
background .. SKY 1410/10/0/D
emb. temp. °F . 60" s olo 45
relhum. .. ... 16/DI0/0IQ
color of emissions...__________ 1701000 k7
) 18[00 ol o
other; _ _ _ o ____ 1910i0 49
______________________ 20010010
_____________________ 21 1O0O10 51
_____________________ 22piololo 2
_____________________ 2300 [olo 53
24/ 00[0]o 54
Remarks; e cammmm -. 125|210 (9|0
e e e e 26/0lo oo
_____________________ 271¢j°e lolo 7
_____________________ 28/0/0 ]|:8
................... 1291010010 9
Observers SignatMé:.Q'. v Last Cert. Date...".’:..é...



START: {2'2 am_ pmX
FINISH: 1220 ;oo P |0 15]300a5 reuancs Jon] 0115 Bolas rmmc
Source o) (e]/e)e) .. Olo
1IO|0IG o SO0 IO
2/0/0/0]0 32{0[0
Observation Point: NW oF 31000 |10 33
Dix Road erwar | 4o/dloo B4|010]o
| 50000 35[Q1C [0lo
distance from; _ |90 m 60 olo|o 36/010|010
direction from; ___Sw) 7161650 3710({8 (5|0
source height; 8/510/5 38|55 io0lo
9/0/0j0|0 39/0iololo
10000 40 (o) |
wind direction ... DE. . ____ _ Qoo 4 oo
wind speed Ll MPH___|12/0100 2]0(0O]ojo
sky condition QVEQCAST . . 13/0/0|0|Q 43folclo]o
background . SKY.. .. KQ 000 Kalclololo
amb. temp. °F ..2Q. ... ... .. _I5j0|0|0|Q las Oolo
relLhum. & . . 16]Q|0I10 [0 k6!0 oo
color of emissions.._.__.______ 17/0/0 kzlololo o)
) 18/QIQ QIO kslolololo
other; _________________ 190000 olo|olo
...................... 20/—-|—=|0/Q)|I olololo
_____________________ 21lolo 0D Isilololelo
_____________________ 22|00 0 |Ol=maT52|0{0o|0]o
_____________________ 231001b|o s3|o]o]olo
2|0 olole B lO
Remarks; 1. 0Qeevred BY_ [25/0/o]0/o Issjolojojo
QUErCH_ STRAM. _______ 26/0/0|0)| o](@lle]
_____________________ 27 lo 7lojolo
e e e 28/0|0(0|0 sslojo
28|00 bojojo]olo

Visible Emissions Evaluatijon Form
(USEPA REGION V)
2 OF ¢

OBSERVER: D.A. O'connor

FACILITY: & Cowg ovEN

Observers ssgnatM;g.'é‘:‘rﬂ. Last Cert. Date . 7. 8.6. . __



-~

L ¥

Visible Emissions Evaluation Form
4 of b
oare: _1- 1-86

(USEPA

Facility: _ G COKE BATTERY

START: _ .22 am_pmX

REGION V)

OBSERVER: D:A- O connoR

FINISH: |42 __am__ pm X [#=]0 115 30/a5/eummes _fo] 015 BOTa5 meuanes
Source: _COMBUSTON _STACK | O 1300} 0[0|0
, i 3110]01QJ0
2 32 O 0
Observation Point: NW___ OF 3 l Q
DX RoAD _ BROGS| 4 34]0D olo
_- 5 35/0(5]0[O
distance from; _140 M 6 0 Olsp
direction from; _S 7 37|S1101S &
source height; 8 S8NAS
9 39/0(010/0
A 10 40!0 00
wind direction . O¥ ___ '
wind speed S:1O._ pMpH_ |12 2|00
sky condition GLOQUDY . 13 k 3
background SKY.. . .. 14 Joa
amb. temp. °F it | DO s }‘5
rel. hum. AL 16 "6
color of emissions ......._.__.. 17 }W
I8 | T
other; ____ _ ____________ 19 lao
_____________________ 20 50] -
_____________________ 21 i
_____________________ 1220 10 RO syary 52
_____________________ 23|09 10]0 I3
24100100 54
Remarks; ______._________ 125]0/010
e e 26|0
_____________________ 271010100 I57
_____________________ 28 OI0]0] Iss
_______________________ olojo ]ss




Visible Emissions Evaluation Form
(USEPA REGION V)

Ser b
FACILITY: “C” coxe Barreny - paTe: _1-1-86
OBSERVER: D.A. O'CoNnNOR
START: 213 am_pmX |
FINISH: __3:4% am__pmX f~]0]i530fas REMARKS O }I5 80/45 | mewanns
SQUrce: CD"‘BUST!QN STACK 0|00 () el Al Ko
~ 1olo]olo Bl bO]o
‘ 2|0 32[Dlol o
Observation Point | 30 10|0/0 (o] \%)le]
NW _OF Dix =v. 400l o 34plolola
BRIDGT | 5100jo 35jololo
distance from; _180 m 61055 |- | _Bsjpls]s]s
direction from; SW 71-15|5|o B710| 510
source height; 8001010 38/0/0lo |0
9010 0|0 891000
101010 40|10(0/s |5
wind direction __SE Hjo|ad 4]
wind s'peed -.5.219._’.".?."!,___ 12]0|O END M2 O
sky condition oy RCAST I3 0/01sTARTHI 0|00l o
background . SK { ___________ 14 O 'Ren.bma.h ©
amb. temp. °F .. X" _11510/0/0 ks o
rel. hum. 70 __________________ 16/ O 0 ,‘5 (0][e] @)
color of emissions...__________ 17l0 10D |0 k7lo ol |o
: 18/ D] 0[O k8|0lo
other; _ o __._ 9 @) 0 Q 9 (<d(®][e]
______________________ 20| O10|0| | s1arT 50080
_____________________ 21|00 PIo] esT [silololo
_____________________ 22/0 20i0|0
_____________________ 23|0/olp B3lolo
24 0 B4lolo]o]o
Remarks; . _ $Bscuasa_BY_ ._ [25]00]0 o]{e}[e]{s]
A Pyss______ T 26/0|00]0 ololojo
______________________ 271910 7010 (O
_____________________ 28| [ C jss/ojolo
___[29]Q] =~ / bsJololojo

oy

Observers SSQnaM. -'gns!q.st Cert.Date .. /39 ____
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Visible Emissions

(USEPA

REGION v)

FACILITY: . C _CoKE  RATTERY

START ~_L;_3 . am__pmX_

Evaluation Form
& OF &

- oate: 1-1- 86

OBSERVER: D-A. O 'connor

FINISH ° i 3} am— pm_X_ [ 0I5 30!45 ne*uu:s ois 45 REMARKS
Source; COMBUSToN 3 vacK 0 1] =)E)
I 310
2 32|~ 10 °
Observation Point:NW 0 F 3 > | END
RP.- BRDeg 4 34 (27
5 35
distance from; _(X0 e 6
direction from; SW 7 37
source height; 8 38
9 39
10 40
wind direction _ - _S_€ .......... A 4
wind s'peed A 1 L 12 2
sky condition OV6RCAST 13/0/0 0] @STARY k3
background _.g&y 4 o[Q) e
amb. temp. °F ... 73" 1510/9/0 a5
rel. hum. Y 16O ) l‘G
Color of emissions ...__________ I7/0l0|olo (7
: 18)0 lo0|0] ks
other; _ _ _ _ _ o ______ 19/0/010 O l9
______________________ 20{0[0[p] O 50|
_____________________ 21lVio o0 Isi
_____________________ 22)I0 [0 k2
_____________________ 2300 | =)
24 o) |2
Remarks; ceeemee e .. o, 25 %
e 26/Q/0]|0|0
_____________________ 27 (® ) 7
_____________________ 28 0
___________________ 29/V[0]o | T
Observers SEQnatuMU:D'GIM Last Cert. Date ...%.{ 6...






