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CHAPTER 1
INTRODUCTION

The purpose of this study was to measure the concentration
of particulate matter in the exhaust gases from the under-
firing stack serving the #2 coke oven battery at US Steel
in Fairfield, Alabama. The underfiring stack receives

the combustion products of the by-product gas which is
burned to supply heat for the coking process.

Since the purpose of this test was to determine whether

this source is in compliance with regulatory standards, the
US Environmental Protection Agency (EPA), the Alabama Air
Pollution Control Commission (AAPCC), and the Jefferson
County Health Department were contacted prior to the test.
Representatives of these agencies were present during the
test series and monitored process operation and testing
procedures. Gary Euler and Jim Long of US Steel's Fairfield
Engineering Department coordinated the sampling with process
operation. Bill Morgan and Rex Stephens of CH2M HILL conducted
the tests. .



- CHAPTER 2
SUMMARY OF RESULTS

Table 2-1 is a summary of the various parameters measured
during the three particulate runs conducted on the under-
firing stack serving the #2 coke oven battery at US Steel.
As shown in this table, the average grain loading measured
during these tests was .0324 gr/sdcf.
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CHAPTER 3
DESCRIPTION OF INSTALLATION

The coke oven facility of US Steel Corporation in Fairfield,
Alabama, generates coke for use in blast furnaces. Coke

is produced by the distillation of a mixture of two or more
low, medium, and high volatile .coals in a chemical retort or
oven. The ¢oal mixture is charged through holes in the top

of the oven. The lids are then sealed with a wet clay mixture.
Heat for the coking operation is supplied by a flue system
located between the ovens. The regenerators serve as pre-
heaters for the combustion air that enters the flues.

Distilled volatiles are withdrawn to a duct system to be
stripped of by-product chemicals. These gases are fed

through scrubbers to remove such chemicals as ammonia,
naphthalene, and light and heavy o0il. The hot combustion
gases after heating the regenerators are discharged through
the underfiring stack. Typically, 18 hours are required to
produce blast -furnace coke. Coking time is determined by the
coal mixture, moisture control, rate of underfiring, and desired
properties of the coke. The oven doors are removed after the
desired coking time is achieved. The hot coke is then pushed
into a rail car and quenched with water.

Coke battery #2 discharges its combustion gases to the under-
firing stack that was tested during this sampling program.
There are 57 ovens in the #2 battery. Each oven has a capacity
of 3.3 tons of coal. Figure 1l is a schematic of the coke oven
operation. US Steel collected the required process data during
the test periods and supplied that data to regulatory agency
representatives.

3-1
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CHAPTER 4
SAMPLING AND ANALYTICAL PROCEDURES

Sampling Location_and Procedures

An EPA sampling train as described in the Air Pollution
Control Office publication, APTD-0581, was used for collecting
the particulate samples. Figure 4-1 shows a schematic of

this sampling equipment. There were no modifications to

this basic configuration for the test covered by this report.

Layout of the sampling ports in relation to flow disturbances
for the stack is shown by Figure 4-2. Based on the stack
diameter and the upstream and downstream distances of the
sampling ports from the closest flow disturbances, the required
number of sampling points according to Figure 1-1 and Method 1
of the August 18, 1977, Federal Register, Volume 42, was
determined to be 44. Sampling was conducted through four ports
at these 44 points for three minutes per point. Table 4-1
shows the dimensions from the stack wall to each sampling
point as directed by the previously mentioned Federal Register.

Prior to the start of the first particulate sampling run, stack
temperature was measured and a velocity traverse was made in
the stack. Moisture was estimated based on previous sampling
data. Using the above data, the nomograph was set up to
utilize an appropriate size nozzle. Settings for the nomograph
and the exact nozzle diameter are shown on the field data
sheets (Appendix).

The particulate sampling procedures followed were as outlined
by Method 5 from the previously mentioned Federal Register.
Sampling data for each run is a part of the Appendix. A test
run was voided on the afternoon of the 6th when a leak was
detected during the test period. Acceptable isokinetic
sampling rates were achieved during all test runs as indicated
by the data summary sheet of Chapter 2. Calculations for

the isokinetic rates are also a part of the Appendix.

Analytical Procedures

Particulate sample recovery procedures were as outlined in
Method 5 of the Federal Register. Acetone was used to wash down
all parts of the sampling train prior to the glass fiber filter.
A probe brush was utilized to ensure that the probe was properly
cleansed following each run, and the nozzle was removed at the
conclusion of each run and cleaned with a nozzle brush. Labor-
atory data for all runs are a part of the Appendix. Using the
field data taken during each sample run, along with corresponding
laboratory data, calculations were made to determine various
exhaust gas parameters and particulate emissions. A summary of
these ig found in Chapter 2, Table 2-1. Calculation sheets on
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- Location of Sampling Ports

. Table 4-1
5 Location of Sampling Points

Distance to

S _ % of Stack I.D. _ Sampling Point
i Point Stack I.p. =% (Inches) - (Inches)
i 1l 1.1 239.88 2.64
: 2 3.5 239.88 8.40
’ 3 6.0 239,88 14.39
, 4 8.7 239.88 20.87
b 5 11.6 239.88 27.83
2 6 1l4.6 239.88 35.02
7 18.0 ' 239.88 43.18
8 21.8 239.88 52.29
; 9 26.2 239.88 62.85
10 31.5 239.88 75.56
11 39.3 239.88 94,27
12 : 60.7 239.88 145.61
13 68.5 239.88 . 164.32
14 73.8 239.88 177.03
15 78.2 239.88 187.59
16 82.0 239.88" 196.70
17 B85.4 239.88 204.86
18 88.4 239,88 212.05
19 , 91.3 239.88 219.01
20 24.0 239.88 225.49
21 . 96.5 o 239,88 231.48

22 98.9 ' 239.88 237.24
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each run are also a part of the Appendix. Fyrite readings taken
during the study for calculating gas densities are shown on the
field data sheets. Parameters used for all calculations are
listed on each calculation sheet and are a part of the Appendix
also.
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APPENDIX B

FIELD DATA AND CALCULATIONS
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MONTGOMERY OFFICE _
‘ 807 SOUTH McDONOUSH STREET Plant _ (/. 5. STEEL
q H2 M MONTGCMERY, ALABAMA 36104
205/834-2B70 Date 3 / R Run # [
E!_l_ ' o Sampling Location udpeR(=1RE€
' STACK BATTERY # 2

Sarpling Data
f.-&sn'm "T"-- =37
$.c'8f 1 W80 yug = 15

1. Calculate Stack gas velocity--

: T
85.48 Cp (JAp)anJPSMS

V. =

s vy p, =20.41 sn.ngy v = __f;_]_a/g-;;n,
Vg = 85.48 (& 5 (222 . ” %R
s (64 ) (fus )\\K_——m:n)ém‘ﬂ) | A, = 3L sauten v, '«;‘8 :1
Vs = IU.8 9 . fps : Hz0 (condensate) = s

1,0 (silica gel) = & F? ons

- L i

2. Calculate volume of water vapor in gas sample-- “%w'ﬂﬁg““m’féléii““
} - mls HZO - grams HZO Tatal particulate w < 13[":‘ gravs
(0.0474) condensate +.silica ge

Vistd:

V,opq = (0-0478)( /79 - /s’-‘d} (0.0474) (/63.8) = 9186  cu.ft.

% 3. Calculate gas sample volume at standard conditions-- .
' AH s G973
— /ME 7
Vpsta - (17- 71) (v )( p + 13. 6) Uy = é,s'réﬁl

| e |
Voepg = (17.71) €5.468) (2-/,23 « 1% 6 ) Vistod) (.e5¥8) = £2.8F Leu. ft.
&37

. 4, Calculate percent moisture in gas stream--

sztdv - 9/& =
wstd 4zm G156 422Y = /2.2

- 17
Bwo ‘mstd +

5. Calculate stack gas volumetric flow rate, dry basis, std. conditions--

530 Pg , |
R 3600(1-B, VA, T, ~29.92 IC 19%
Qgipa = 3600 (1-.727¢) 42,89 ) (344.40) (530/ 55/ ) (29,// /29.92)= &t eufra/m

? 6. Calculate grain loading--
grains/sdcf = (15.43) (grams)/Vmstd = (15.43) (. /3£0)/ (42.570) = 033

9. Calculate mass emission rate--

1bs/hr = (grains/stdcf) (Qstpd %(1 43 x 107Y
Ibs/hr = (,c33% ) (©2M731.43 x 107%) = 29.7/




MONTGOMERY OFFICE '
Client U.5 Sleew

CHoM | e s

— ONTGOIERY, MA 3610

- b 205/834-2870 . Date 5’(,, Run # ___!______
SHHILL| - : :
G . Sampling Location YNDERF{RE

stack  GaTIE@Y e,

CALCULATION OF STACK GAS MOLECULAR WEIGHT (Mg)

. Average Orsat Analysis (dry) Moisture Content = 2. 1% %
; %COZ = =, O ' ,
% 0y = H.<
sco = ——
$ Ny = £35S
Moisture Molecular Wt./Mole

Component % Vol/100 X Correction X Weight (wet base)

H0 o 21% x 1.0 x 18.0 = 2,29
co, o.65 x .87k «x 44.0 = 942
0, o0.11% x x 32,0 = 3.2 | g
co — x | x 28.0 = —
N, 0.835 x J x 28.2 = 20,85

27.97 1b/1b-mole

-Average Molecular Wt., wet basis (Mg)

2797
78.05 = , 966

. f1.00 ’—
e . =
Gas density correction factor =\.quh] = /'039’

“Jensity of gas referred to air =

/-01'7.‘(-



.

min .
=T (1'667 sec) 0.00267 ihe Ho=cu-ft.) o ¥m (Prap + A
: | ‘ ml - °R 1T e

— MONTGOMERY OFFICE
80T SOUTH McDONOUGH STREET
2 MONTGOMERY, ALABAMA 36104
_ 205/834-2870 , .

£i3 ELL _ client U.S, STtEEL.

] 5

bate -Q,L,.J_|";‘? Runt |
1 ]

Sampling Location_iJUDE RFiﬁg

shack. _(bnrreﬁfj # 7

S CALCULATION OF ISOKINETIC RATE

m 13.

OV P A
s s n
Where I = % of  isokinetic sampling Ts = Avg. stack temperature = €91 °R

V. = Total volume of liquid collected in impingers & silica gel = g‘i5$ﬁ ml .

Vm‘= Gas sample thru dry gas meter @ meter conditions = @5.”;4 cu, ft.
Tm = Average dry gas meter temperature = < 277 °R
Prar = Barometrié pressure @ sampling site = i 23 in.Hyg
AH = Average pressure drop across orifice = & 18% in.H,0
= Total sampling time = 152 min.’
Vs = Stack gas velocity = 10,99 fps
Ps = Stack gas pressure = ),q. // in.Hg

An = Cross-sectional area of nozz;e = Xl 5(,; sq.ft.

| [ cs.u;g{( _ 755 )]
1=__ (8¢ ) (1.667) (0.00267) (i{3.6) + 537 \ 2923+ 13.6
- - ( 132 ) (19,89 (291D (=eidh)

I=_ (I4£5.39 [(.5!"14) + (.1213 )(29.29 )]
( 5w509)
1= (J4ES.30) [ 501 38539 = (148870 ( 4,003 1 = LOYS.SP
( £6.4904%). . ( 35¢.90%) EO LA

1= 106.23 = [06&.2. % of isokinetic sampling
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MONTGOMERY OFFICE '

Client .5, 35+£5€¢C
Cl —g A | Torssti S 568
MON M Y .
EEE 205/834-2870 Date 37/7 Run # 2
[JE E L ,  Sampling Location L/,\]Dg/g;;‘//zc/
<TACK H 2 _RATTELL

CALCULATION OF STACK GAS MOLECULAR WEIGHT (Mg)

 Average Orsat Analysis (dry) . Moisture Content = /2 9% %
‘ %C0y = P
% 0y = /1S
$CO0 = —
% N2 = 3.5
Moisture Molecular = Wt./Mole

 Component % Vol/100 X Correction X Weight (wet base)

H20 A2 x 1.0 x 18.0 = 2.323
-, ,o%0 x  ,87°6  x a0 = 172
0, , /5 3 x 32,0 = 520
co S x x 28.0 =
N, £35 X X 28.2 = 20,50

276}5/ 1b/1b-mole’

Average Molecular Wt., wet basis (Mg)

5 29.9
‘Jensity of gas referred to air = 28,95 = ,9(055

’ ' . 1.00
‘Sas density correction factor = ,’/(45'6/

/0358

].0177



MONTGOMERY OFFICE

A_ 807 SOUTH McDONOUGH STREET
_ 2 LONTGOMERY, ALABAMA 36104
205/834-2870 .

Client .8, .S7€€L .

Date i/ff rRunf 2.
/

Sampling Location //A’[JE/&/:;/Z/!

STRCK 2 aﬁ-TTaﬁé;_

i CALCULATION OF ISOKINETIC RATE

B ,I = Tg (1'667 2«132) [(0.00267 in'mgg:c‘:éft') v, + ;_t_n_ (Pbar +_M)
. S m 13.6
OVSPSAn
Where I = % of isokinetic sampling T, = Avg. stack temperature =§J2°R
Vl = Total volume of liquid collected in impingerxs & silica gel = /__/._.-_-f'_.:\/__ml
Vm;-' Gas sample thru dry gas meter @ meter conditions = 577 535 cu.ft.
Tm = Average dry gas meter temperature o= 37 °R
Ppar = Barometric pressure @ sampling site = 29./¢ in.Hg
AH = Average pressure drop across orifice = G2 in.H20
< = Total sampling time = 132 min.

.57 _fps

v = Stack gas velocity

P_ = stack gas pressure = 2894 _in.Hg
; An = Cross—sectionavl area of nozzle = ,00/;3 é sq.ft.
. [ "*2:2.'53{( . X )]
1= (892 ) (1.667) (0.00267) (y73.8) + 537 39 /0 + 13.6

( 732 ) (79.57 (285D (cvtie)

1= (/18690) [(,4'6-37,-) v (oI 15 )]
( 47,805 )
: T (142654 | -3 +3./2261 = _(HELGE) L 3.565 21 = 5‘3354.’.50

( «5.5¢5 ) ( 46.505 ) 46,908
1= 107 3 = /070 % of isokinetic sampling '
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807 SOUTH McDONOUGH m._.xmm._. _
MONTGOMERY, ALABAMA 36104
205/834-2670

o LANT - _.b \.

'DATE

S e TELT
TA?J\ 1 \\ vt T RUN NUMBER -4\ 2
TIME START Josem= L\ go> TIME ERD
MATERIAL PROCESSING RATE
SAMPLING LOCATION
WEATHER ﬁ\:(:.{jx ( Laates ss\ i

AMBIENT TEMP. tf—cF STACK PRESS. “Hg
— _ BAROMETRIC PRESS. Z7./<¢"Hg WET BULB oF
_ . DRY BULB °F MOISTURE %
'EST CONDUCTED BY: g@b\k?@ \ hrv.amﬂi&_bhu. DEW POINT op
W0Z2LlE DIA. ,G00 in. FILTER NUMBER - — o
>ITOT CORR. FACTOR _:84 &"u nrfn.tu SILICA GEL NUMBER mwm.wn”erm pect-TesT 1 Sol : mwwwwmﬂ_www%mwmm in.Hg
ORIFICE CORR. FACTOR READING | GAS METER|IMPINGER COND. 1S3 FINAL
L 99 INITIAL
— EN g, L& in.
ORSAT READING 127,51 5T Fel wmy&me el7 /min
% CO2 S.©
. INITIAL |, - ot IMPACT / at_3 in.
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= e
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FROM TIME METER VELOCITY D@ VELCCITY T (°F) TEMP . =Tg TEMP. TEMP. {in. Hg)
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MONTGOMERY OFFICE

807 SOUTH McDONOUGH STREET

Plant //5.:_5'7’55(,

MCNTGOMERY, ALABAMA 36104
205/834-2870

Date ‘_3/7/ 79

Run # I

Sampling Location /uef/lE.

- STHCK ﬁ§?772?73? HE2.

Calculate Stack gas velocity-- °

, T
= 85.48 Cp (VAp)avg(PsMg _ !
85.48 (L8¥ ) (./35) 97/

fps

< <
n W
o

<
tn
It

T Sarpling hata

N o M -r - fffC: A |
Cp = 1 &4 atr')“g-_,_{ji
p, <557 tnmgs 1 -.Z(r?( #/kemole
A s“_‘ﬂ‘_‘_&sq ftay Vg -(a 2,95,

H;0 (condensate) = /2 mis
11,0 (silica gel) « y.:;‘ gs
- r_d_?érn %307 Pym 29 Pin ui]

Calculate volume of water vapor in gas sample-- Altavg
mls HZO grams ”20 Total particulate = -I'.?'-'Z'Z grams
\'s = (0.0474) condensate +. silica ge ‘
wstd
Vistd = (0-_0474)( x +/;,,;¢\= (0.0474) (RL) = F45G  cu.ft.
3. (Calculate gas sample volume at standard conditions--
Vo= (7.71) 1% PRt
mstd"(1 1) ( )(Pb+136) IV 42/{/@
S\ : .
Vistq = (17.71) €2.440) (57!0 v T367) = (hotesS (0534) = $B.1TZ cu.ft.
590 " — w
4, Calculate percent moisture in gas stream- -
' ' wstd _ 8.3 6 ~ _
B =V v e -
wo mstd + "wstd sw77t g.HS e 1258 = s2.85%
5. Calculate stack gas volumetric flow rate, dry basis, std. conditions--

530
Qurng = 3600(1-B, IV,A, T ~ior
P 5L
Qgppa = 3600 (1-258 ) ) iy (5307 221 ) (2859/29.92)- 51388 Fe. /b

Calculate grain loading--

o
grains/sdecf = (15.43) (grams)/Vmstd = (15.43) (/27D / (561712 = , 0235
Calcuiate maas'emission rate--

1bs/hr = (grains/stdcf) (Qstp d)&% 43 x 10
1bs/hr = (0353 ) (5789,9(1.43 x 10° 4) -

27 76




MONTGOMERY OFFICE

Client //.5. S7EELC

CH2M | s iesinsies”
ST 205/834-2870 Date 3/7 Run # 3 =
E3 EE_L . Sampling Location gwpERFIRE

sTACK H2 BA-TTeye_.(C.},

CALCULATION OF STACK GAS MOLECULAR WEIGHT (Mg)

‘Avcrage Orsat Anélysis (dry) : Moisture Content = /2.5 %
' 5C0; = _ §.0 '
$0,=_ /S
50 = __——
% N2 = 3.5
Moisture Molecular  Wt./Mole

[}

. Component % Vol/100 X Correction X Weight (wet base)

H0 ,/25€ X 1.0 x 18.0 = 2.2
co, 059 X , §742 x 44.0 = /.72
0y M5 x x 32,0 = 32
co — X x 28.0 =

- sy — ’ . Pl

N, . €32 x x 28.2 = _20.58

9295 lb/lb—molé

Average Molecular Wt., wet basis (Mg)
2798
zs'gs = , 96"4(

ensity of gas referred to air =

- . 1400/ /0397
Gas density correction factor = L9665 :

7.0172




| MONTGOMERY OFFICE .

07 SOUTH McDOMOUGH STREET
- 2 HONTGOMERY, ALABAMA 36104
205/834-2870 .

Cn HEU_ client /S DLEC L
bate 3/7 Run# 3

Sampling Location UN DE@FIQE

sipck  H2 EG-TTE@(;’

d CALCULATION OF ISOKINETIC RATE

- min . _ _
I =Ty (1'667 sec) 0.00267 in- HI cu-ft.) vy + Vo (Ppar + AH
. ml - °R 1 T —
: 3.6
oV P _A
s s n
Where I = % of isokinetic sampling T, = Avg. stack temperature = <l °R
Vl = Total volume of liquid collected in impingers & silica gel = 1754 ml
Vm = Gas sample thru dry gas meter @ meter conditions = 42 ' /‘/,/a cu.ft.
'J,‘m = Average dry gas meter temperature = 5 ¢C_n °R
Ppar = Barometric pressure @ sampling site = 29./¢ in.Hg
AH = Average pressure drop across orifice _ = , (85 in.H0

]
~
WAS
N
8
=
o]

- = Total sampling time

v = Stack gas velocity = /0. /(6 _ fps
P = stack gas pressure = 7 g.fZ in.Hg
An = Cross-sectional area of nozzle = ., t’/()b’é sq.ft.

AL (&S
1= (€91 ) (.66 [(0.00267) W75 + 55.:@&(_.7'?.{0 13.6 )]
(

(272 ) Yok Y (2599 (,ee13%)

+

1= (455290 [(.476;3 ) + (/38 ) 295 /5 )]

(gz.¢76 )
1= QWPE2457) U #7063 2 Y13 = WECINL 3.71936 1 = 5¢a4. 578
(52.976) (52.87¢6) £2.97%

I= yli 4, &b = /0 é’ ' é 4 of isokinetic sampling




APPENDIX C

CALIBRATIONS




."‘.‘3 "
( Nutech CORPORATION | (919) 682-0402

CALIBRATION SHEET

MODEL 201 _
SERIAL KRl-1l _
custonzr_ G H 2. H P - |
DATE 1~ 2-19
BAROMETRIC PRESSURE, Py =290l ]
RUN # _ . . - - 1 2 3 4 5 6 |7 N
ORIFICE SETTING, &H 5 -5 2.5 g.0
~ FINAL READING (TEST) $>.23S S0 43| lsg.sn ' (.15
' INITIAL READING (TEST) [SLI0) G4, 068 Y, 63 Ly, 210
o voumm, Vy . - - 1. g2 = /37 ¢4.259 2.SYL
TEMP, Ty - - - - AT 12 1L ' 7.0
. FINAL READING (BOX) 145160 JNL 3D /8043 JSY. 934
1 INITIAL READING (BOX) [4D.200 _|y3%8.9:4 /4610 (S, 33y
VOLUME, Vg o« — - 1.95% 2.3 Y>3 3,00t
R, Ty, - - - - |12 wii 7% g1 |
| ELAPSED TIME, - 4 < S 3
AR 147 [, 841 /%0 .95
I k 991 998 99 995
J

AR = 0.0317)AH (TT + 460) 6 2 'K= Vo (P_B) (Tp + 460) -
a J,_._)A_
PB(TB + 460) i Vo l B +13él; ) (T, + 460)

CALIBRATION PERFORMED BY

2-76
e

2806 Check Road Durham, N.C. 27704 P.0O. Box 12425 Rescarch Triangle Park, N.C. 27709

e




EXAMPLE

PoST METER CALIBRATION FORM — (. S STEEL , # 2 Cort oved |
' UNDERFIRE STACK

Date 3//‘5/.77 - Box No. ANUTZCH

Prar = 220/ in. Hg  Calibrated by _A., 750D
— Orifice . Gas Volume Gas Volume Temperature Avg. Temp.
[ nometer Set~- A wim Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
ting AH(in. H20)| (in. H-0) Tnitial | Final | Initial Final | Tnitial Final |Intet | Qutlet

T Fial [ FwwAal

Y 5.7 1.0 a g lagscodsssszl 63 | (8 | 44198
(‘_@D 0.7 7.0 1 o ¢ |s3.982l22.33¢] 6K ¢§ | X | 27

i) o1 /.0 o | g lazsdaesy) ¢g |8 |97 /08

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3) .

Tggm = average temperature of dry gas meter (inlet and outlet) + 460°F
Tty = average temperature of wet test meter + 460°F

P = P - Awim

wim bar ~ §36

" MCF = 985
Pdgm = Pbar * SO L
. ]3-6 . " 174
ot avg-AH ol 0.7 o 2.7 Vgouum

pwtm = pressure on wet test meter in inches of Hy0

Y = meter calibration factor

28.316 =conversion factor when using a wet test meter calibrated in liters

Ca]cuTations

Y= (wet final - wet initial)(Tdgm)(Pyim)
_(dry final - dry initia])(28?%1?)(tha)(Pdgm)
L or (1

- Y
Y= ¥
Meter Tolerance = 1.00 # 0.01
. If the meter calibration factor is not within the allowable tolerance, the

calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.
~27-




. APPENDIX I

CALIBRATION FORM A
(Must Be Included With Field Data Sheet)

Average

Test

Condition Gauge Reference ' J
Gauge : Temperature Reading Reading Differenc

Impinger

re) (¢ e | | 7

E | Meter In

o (Pre) ) .

b ‘ku‘\. &2/ by Lt ~/ /
_ A //4 77 7/

b Veter Out 77

? (Pre)

.. Filter Heated| -

) Area : -

(Pre) 250 200 | 2/2 2

2 )f-/ .

stack

rone) yas | ¢33 | w7 | 14

B . Post Test Run 1 Run 2 Run 3
g . A Train Leak Rate ‘- '. ‘-00:” PR-Ya| r00f

Pre Test (Answer Yes or No)

L

Pitot Leak Check éi) CHECKED o 70" Crute PR e 75575 (k/”@méé 4L ek TEs7
Orsat Leak Check | , ) r‘({‘é used
Metering System Leak Check v

Barometer Calibrated

v
Sample Bag Leak Check (if used) A A

Signa;ture 5"&/ WM&M" Title Z’m'—‘ s Date 3/ /
mﬁ%f?-‘/S,/?/ﬁ% ﬁé‘ Fﬁaéxa g ﬁ/ .965?&/

“Talibration data for dry gas meter, orifice, nozzle, pitot, and
differential pressure gauge (if other than manometer) must be avail-

* able for :‘msgection at the time of the test and must be included in
the stack test rcport.
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i Hag TIFFERSON COUNTY DEPARTMENT OF HFALTH e
. s n%- " BUREAU OF ENVIRONMENTAL HEALTI F
- Nt ATR POLLUTION CONTROL PROGRAM -

VISIRLE EMISSIONS OBSERVATION REPORT

Name of Company s

;. L > A
Address f"c?: £y z"'/d) ;)/Q

1

Location @Z ‘

3 . .

Permit Number | | [ rC T U T l;}g
. \ e T Coey

Type of Sourca L,/.’v‘;/’c'r [ o0 5-.17—"«;:( =

. AT

Type of Fuel YAV, ! __.__

v 7
Sky Condition__ i..~” / e Cr

o 1[ 7 e/\'"
Obgervation Point__« )‘,'f- o) J 571 -

254
Stack Height . A RS
I A ’
Distance from Stack ,/O il
. : o a) ! ]
Wind Speed L) * , -

NS S
Wind Direction f v g b ! /v_,*a/ if

Color of Smoke _'}./A "f "3/

Jom
Obsarvation Began___ [ 2~ o o

Observation Ended /‘[} e 5" e

violation Observed [i (if Y‘%g, Y]

14, :
Notica Issued g Nuwber [ [ [ | [ 1
: 20
Minutes Exceeding 207 Opasity o

f,
Minutes Ixceeding 60% Opacity L:S /3!

- 24
ovserver L di (LT o o 2B

Tice Analysis (1/4 4Ur. izgcrements) m

23 .,
- pate [AT7Al N G171 1a [V E

{Record all Rc:qar’::s or Cowmments on back)

Seconds Seconds
Ming 01 15 304 45{Min 01 151 30 145
oﬁv’“’f\")"_‘)‘aoOO.Svﬁ'
1._;’:7_".3'.‘5_‘7315000
>, | 3| 3151 5nlololo
L | S5 el | 01o 1518
o |0 SO\ 201 /03 5131
s Vol 585 (00129 1O
s 1210 10 Ol | 010 O 122
p 12 oo ol | Oolold
8 |1 O1Q 10 138 Sl A5 1S
9:’36’0039l55‘5'5.
o s O lolse 5 1.5 i_é
11(’00041.5.5;' _
o olololow 5151019
a0l alalgu 5151515
NG f:'»‘.ﬁM Gal g’"j‘

51 .51 51 7 las 1 515 5
T F%‘Lﬂ'saé = TETE TS
7 151515 S lw|olelQ
18 .‘”lj-f‘ﬁ"as QIO
195.‘3?5.5'490000
20 | 5 550 |O 19 Q 1
_._;__1;55/0/05104;700
20 /51 /514G /052 Qo0& |
23 l/0‘/6‘ ,;0/%53‘0.[0 Ool
YR AV 2 AWAZVALFE 2O 2
1o ml/0l5 s lololdlo]
26 5150190 |3 02O
7 10O D OO L
S Tol ook | 090 O
s 10| O, OO 1010 o 0]
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) TTFFERSON COUNTY DEPARTMENT OF gFATTH
BUREAU OF ENVIROMMENTAL HEALT,
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

Name of Ccmpan; [/l d ! 5 7' {

. V)
Location LO 7
3 - N
Permit Number | [ [ [ | LT 17
_ Se d Seconds
Type of Source /i /C'.'f"'"/ [ n y)'f’ X" A Ming O CO?SS 30) 43 |Min OeclS 30 (45
. S| 51 & e '
Type of Fuel (;C)Kff (_e:J 9 & 9 %—-‘% ?_, =2 130 1 O 1D O @
1 215 N2 QN IO
Sky Condition__ 4/665( - NS 6“ £y 5 nloldlo e
Observation Point /VA' @J" 57](.}( 3 |5 5 /0 ¢ 33 | O O 3-\5
w7
Stack Height a“"a 4 /d /0 ’O e 34 - 5 #‘i
. . 700" s KOV | (D013 g 91515
Dlsta:.?ce Srom Stack.w 5 /0 /o j 5 |36 5 \-?-- 55
Wind Speed -J /1‘/} PH 71210 OO |37 vz," ) :5_ 5
Wind Direction /{/U / /’ Aes /1/ s |10 o O 38 é:gg g
o= 9 11210 e |39 wlk
1. TS = = L
Color of Smoke #/l - 10 | D) 2 1 Oilao L/j" /0 /5 /Q
Cbservation Began /ﬂ“"-' 0 3 11 1o 21 5 Ef&l E 0 /Q (%
Observation Znded /"2 G S, 1 5|5 ;:5 Sl | Jol s SOV
&7 r .
serv 13 b N S22 a3 ool ol /o
Violation Observed (if Y%g hY) ” 5, 5 i 5 ” ‘/0 Jol 7o o
Notice Issued I:I \Iumber CIT 17T 15 |.¢ - 45 /0 ol /¢i/
20 16 WSla6 /A0S
' \iﬂnutas Exceeding 207 Onacity 17 5 5 e 'a7 é Qoo
_ Minutes Exceeding 60% Opacity - 18 5 6- é ~5]48 QIO L
19 [ S]5]5 5w [0 lo | olo
Obseweriffjﬁ ,‘/J u(ﬁ‘f,ﬂ&e’)m 20 J 5 50 |9 1O 2.
n 15151 51/ OSlolole
Time analysis (1/4 Hr. increments) m 9o 2 /() /0152 ) o OIO
‘ - |
Daum;i(,w-n 1 [TIT 23 |f01/01/0 /0.3 Olololo]
2 /0| [0l /g0l [ OTola Ol
(Record all Remarks or Comments on back) 25 |/0 /0 /Q_dSS OO o )
26 121509 [ Olss | S S
27 OO0 Qs
8 10l Dlss
8/77 A 29 || 21 O Olss




R w-\

F \ JEFFERSON COUNTY DEPARTMENT CF J“A.LTH
Y (,5 Jg} BUREAU OF ENVIROMMENTAL HEALTM -
@\&,&_}y"’ ATR POLLUTICN CONTROL ZROGRA

TISIBLE EMISSIONS OBSERVATION REPORT

;' F ' -
Hame of Company D \S C_) - /
Address Fé?/ff; Z(j 4 ﬂ/{L
|1
Location [ZE ”
permit wamber [T T T T T1 ﬁ
Seconds Seconds
T}'-pe Ot Source/ /-] I,. r[ () T Ay STL'L[ ’&/ Mini Ol lSl 30 4-5 Min Q0 15 30 45
Type of Fuel ‘_f:'_._l({"' ("” CERN > 6.- ‘5: b. S 130 Oﬂ-c?.: =
: N L 15 Is sl | gz le
3ky Conditiom___ ~ ars » 5’ i B9 i 12 o lolo e
Observation Point M & rfr - f_/(_' 3|7 5 7 33 | O _C_) o2
Stack Height :00 4 = ‘?.. 5:. s—, F’s 24 :) Q SR
] o0 s b D LT (Was |00 OO
Dista:%ca from Stack yp— 6 ljo /o 5 5 Y= < ‘5' 5—
Wind Speed ' "'"' -Tw’ . 7 _’5_ 37 5 T 5 5
Wind Direction /y - 7 | s |9 15 LY /o8 > D. ) 5 |
Color of Smoke Mr‘" B , - 2 g ‘:’-‘:)' /,Q £2 139 5 2- 21
:,5. — |10 (F 510 O s |O 1D I
Cbservation Began f? f _ 11 0 1o 1@ (D6l IS 1S
Ve g
Observation Ended /_/ '] . ' 12 | @2 1O | (42 5 5 )
Vislation Observed ti] (1f YES, X) 13 1Q 10 10 Q la3 1D | 519
14 15 1w |20 O 10 4 i-—fi
Notice Issued E Number [~ | [ | | J s 0 lo e 1EN 2""’
ol 16 O 11O ke [ 519 /v
\ B 207, r -
Minutes Exceeding 207 Opacity .r;“' w 1O o 1l o la /0 /&)@ /O
Minutes Exzceeding 60% Opacity Efi(}i ‘ 18 oo 5 5 48 Q b (% i
19 19 515 lug D19 O
) Lt O\ B 5151515 oo
S A S s e O CRPITar
i, - el 21 DL 51 o Q _
Time Ax;glysis (1/4 Hr. increments) 1(, ! 5 Ton 1.5 :?_ \?5 <2 O o >
Date (2] l Id "LYJQE] 23 é % 5 lolololo
24 51519 lQlololo
(Record all Remarks or Couments < back) 25 iSli zj' 5 O O O‘ o.
26 | S Slse (O Q1 1@l
S Sls B 5 0 lololo
28 JILi ") ss 1O %‘g_ @)
3/79 < 29 | /0 VO 59 5




. g% JEFFERSON COUNTY DEPARTMENT OF HEALTH
| \ -%- j  BUREAU OF ENVIRONMENTAL HEALT
- NI AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT
, .
/

T

o < < 7/' o
Name of Company o _ S _)x‘ e

4

: ) !
Address F’W [ £t "./ - R

l .
Location lo I5] | ' )
3 L , -
Permit Nmber | | [ | | | | | [ | [
; T Py Seconds Seconds
Type of souree_ Lo o . o K Ming 0( 15 30, 45[Miny 0115130 143
Type of Fuel (0 f-i"f ” (u ' 0 5' 1 ol 5ﬂ 20 6’ ‘2_,,_ Q—.—':}_.
T S5 15 |5 | T Jlo 2
Sky Condition_ . /> ([ 2 |51 51515512 (00
Observation Point .ﬁ// v.’-‘f e ( 3 D5 2 j;,. 33 é- 9:.- ‘7_. j
' 'I-."C, O ’ IR 5 D 34 W) ‘) _‘5 ‘-';
Stack Height e & =T = = O g —
-7 s 151315151 | 515155
Distance from Stack e 5 ,jd 5’ /«" :-,"' 36 L}" __-_’3" = 1.5
. - . R i e - T
Wind Speed - /U Al =T = n i) ‘:?_ ), ) Mo o 2 j_.
Wind Direction A/QF"“A »':"r*'/‘/ 8 h?__ )— 2 PJ_A 38 L{ ./5' 2 Jé-
;o e 9 WO 121 DDl |D VO Vo5
c 1. f K] k I//A {7 e - - = — —— e
1OROT O ReRE T Tl 715 D a0 slslelo
Cbhservation Began /5—: 6;' f 11 1 S5 519015l 1 lolo a2
Observation Endad /(ﬂ O C/ . 12 [~ -5’ », ::;v 42 | 98 Q (49
. S0 51 5
Violation Observed 6_3] (1f YES, X) 13 =l el ©_10 19 1O
16 15 1w (D151 5|5 | Ol o<
Notica Issued D Number | | [ [ | \ 15 \Tf -_‘5’ S las | OO OlC.)
20 16 |31 3512 |0 OO
Minutss Exceeding 20% Opacity i B Q :,)_,. 5. e olo o IC)
9 - Rt —
Minutes Ezceeding 607 Opacity 18 /0 YO VO 48 q'. 'J_' 2"‘5__
e . ' oy
” 1 |05 5200 | T 15 3’;5?
s ,' i . o - - e . . :7-' \._‘.)
Observert{z.u'{z. ,’fﬂjﬂﬁ\;ﬂ-a*f'"} 20 /- /3142 = -‘Z: ‘"£" o |
Time Analysis (1/4 Hr. increm~nts) 2 \O 1D Lo Ol 5 5‘ ST 5
28 = > - |
. , 79
pate (AT [0 1 719 ] 1d 13 |1 DO 0153 :)'_' @ 5| :'.5;
2w ol olalals |9 151515
(Record all Remarks or Comments on back) 25 (9 C) 5 S 55 __‘f‘ :, ,l —
26 |5 515 | Tlss | 5151517
27 [T 1o 15l [JIO IS
28 151915 Slss | 515 ,ZL;
: 29 | S| 51509 | J1S5|X |
/77 ——




TAAL 77

. 5 \.\ JEFFERSON COUNTY DEPARTMENT OF HEALTH
3 5%- J ° BUREAU OF ENVIRONMENTAL HEALT
- Y AIR POLLUTION CONTROL PROGRA..
VISIBLE EMISSIONS OBSERVATION REPORT
. - I .
! /.' .- <. & v
Name of Company ¢ ./ . >, ) <

£ r

U G Ny,
Address A (1 - -;’,/;j’ . /il

1
Location b ]

- 3
Permit Number | | [ | | | | [ ]
; » | 2F Secouds Seconds

Type of Source ,’... Stk '2")---’;--,}\" ’ Mingy 0 150 30 45(Min 01151 30 145
-; :".'-r R i - N — ‘:ﬂ‘ — .

Type of Fuel AR /‘L__ 0 1212 | 1130 2 11D (_,)_
.-/i_'.' y S LIt (220l oo

Sky CGomdition /.. Lot—= COL L 2 LTl LS /ol lnlo lolo
Qbservation Point 4T D 3 /1S 18 | Sl33 DG 1o 145

Faa . / ol = - g
Stack Heizht - 0 4 & g 5 .:') 34 L1OQ 1O
' . ey ! 5 | _ 2 4 s (2 IeolO o
Distance from 3tack — PR 6 BIEEEERE %D S o 1D
Wind Speed w, ,-",‘.',J ﬁ*"f, 7 5l aleyioin O 1O1O1IG
i e . - - -
Wind Direction N 4 /\ LS A 8 W 1 lcv 1 138 QO ) le
. <) <SHIe. o | D

Color of Smoka RN i ,/K. 2 < £€2.139 160 QQ
10 1219 1) lenlso O OO0

Cbservation Began / (.9 1L | wlenio o 41 O 1O ey
Observation Ended ROV 12 /21012 (a2 |D b Q Ci’)_q
- -~ -~ ;

Violation Obse*‘ved ﬁ (if YEs, X) 13 15013 Q1 Ou3 12 1O o1&
| 15’ 14 QIO |1OIOIO IO
Notice Issued l Number [ 1 [ | 15 |2 s (Ol | O Q—l
20 | (16 [y (66 [0 ol o

Minutes EZxceeding 20% Opacity @E 17 D _o Q |47 o olo o

22 .

Minutes Exceeding 607% Opacity 18 O < Q1 las Q2 @O (D
18 10 Qla 10 D1 o

Observel;"{-_r/ ,L’ ol m 20 Q OO O] Q01O (@)
. , 21 IO 1010 Qs 0|0 O
Time i;;. ysis (1/4 Hr incrments) @zl 2 1O Q o loTss ) 91 @_ O,
Date (A4 7] 719 1d 23 0 10 1o 153 92 212 |
24 QlQlQlse IS IS15 9]

(Record all Remarks or Comments on back) 25 1O 1 |alss OO0 D
26 O Q()QLss gi0lo 10

27 Qoo ol 101010180

28 (D1 o) iss 1010100

8/77 h 29 lmlo Lgldiss D010 (o
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METHOD 5 SOUBCE TEST FOR PARTICITATE

Location LA IR FIELD | Al

PARCH 4, 178

Todays Date
pate of Test {D"]D""'-?? .
Bun Wo. '’ 2_ !

Tegt Perforwed on (etack, boiler, ete.) # 2 C.OkE UNDER FIRE ‘5774 fﬂf

- ENTER

ave VF .
-’_’é.@-— Caleulator prints entry.

' a®
__Ln&- Celculator prints entry.

. .
2. 2 Tw-meter temperature °F .
calculator printe eatry and
absolute temperature.

_ﬂl_'h-stnck tesperature *F

Calculator prints entry and
abaolute temperature.

_._ﬁj-___ Cp-pitot tube co—efficient
Calculator prints entry.
132

@ uinutes in mm
Celeulator printe entry.

__‘_.é’E:_S_nm HOZZLE IN INCHES
Calculator printe entry md
nozzle area. .

OR nozzle area in square feet
Calculator printe entry.

_D_L‘g——rbu-bnrmtﬂc pressure in

4nches in meTcury
Calculator prints emtry.’

. Pe-pressure of stack in

. + dnches of water. Caleculator
' prints entry and abeolute
temperature.

; _M_BD— OR abeolute pressure of

gtack in inches of mercury
Calculator printe entry.

_ Q.ifl-ee.nm STACK IN INCHES

" Caleylator prints entry and
area in square feet

OR-grea of stack in equare feet
Calculetor prints entry.

’ ¥ BTU/BR(enter best estimates
' availgble or enter 1 and dis~
regard calculated result.)
Caleulator prints entry.

F. FACTOR DSCF/¥ BIU (Federal
Register 60.45, laboratory
£actor, or enter 9500 and dis-
regard calculated regults).
Calculator printe entry.

7500

ENTER PRESS
%&4_-:0:51 pillileters of water B
(water plus silica gel)
Calculator prints entry and
volume of water vaper at
standard conditions.
|
.‘_ﬂtntd grams particulate c
collected (Subtract blank weight)
Caleulator prints ocut entry.
C18 84‘ Total wvolume gas metered (less ]

alloved leaks and gas lost at
f4lter changes) Calculator
priote entry.

FRESS

A

R/S

R/S

R/S

R/S

BR/S

R/S

. SER 052

R/S

R/S

SBR 070

R/S

SER 086

R/S

ALTERNATE
PRESS
i
SER 008
SBR 012

SBR 022

SER 032
SBR 036

SBR 040

SER 052

SBE 056 -
SBR 060

SER 070
SBR 074

SER 086

SER 090

SER 094

ENTER

———

PRESS

— D _1co
Calculator printe entry.
M _ae

D Calculator prints entry.

70
. Calculetor priats entry.

1N,
Calculator prints entry and
whlecular weight dry.

BR/S

R/S
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METHOD 5 SOURCE TEST POR PARTICULATE

- ' Todays Dal‘.e. m CH' q" ~ )? 80

- . Company U§ 5TEEL pate of Test ' }D"ID‘-77 .
Locetion PAIQF'E’DJ AL 2am Bo. ' ) !
Tept Performed on (etack, boiler, etc.) jid 2 CDf\’E UUDERF/}Q E \S_MCH
- - - - ALTERNATE o
ENIER PRESS _FRESS _
_f_@..é—- (A:chulgt prfnts entry. * *

g AH R/S SER 008
_._L‘ S? z Calculator prints entry.

__.E\A.‘— Te-meter temperatutre *‘F R/S SER 012
Calculator prints entry and

absolute temperature.

_é_z_rs-stack temperature "F R/S SBR 022
Calculator prints entry and :
abpolute temperature.

___:_%_ﬂ;__ Cp-pitot tube co—efficient R/S SBR 032
~ Caleulator printe entry.
122

(28

© minutes in T RIS SBR 036
Caleulator printe entry.

DIAM ROZZLE IN INCHES . R/S SER 040
Calculator prints entry and .
nozrle arca. -,

OR uorzle area in equare feet . SER 052 SBR 052
Calculater prints entry.

2
___i'-‘i———l’bar-barmetric ptessure in R/S SER 056 -
4nches in mercury
Calculator prints entry.’

Pa-pt e of etack in B/S SBR 060
tnches of water., Calculator )

prints entry and abgolute -
temperature.

. _z_ﬂ_-&.o—- OR absolute preseure of SER 070 SER 070 !

stack in inches of wercury
Calculator prints entry.

239. 8P prav STACR 1IN INCRES R/S $ER 074 -
- Calculator prints entry and : ' 5
area in square feet

OR-grea of stack in square feet SBR 086 SBR 086
Calculator prints entry.

___l____.m BTU/ER(enter best estimates R/S : SBR 090
' availeble or enter 1 and dis-
regard caleulated result)
calculator prints entry.

9500y, pacror pscr/es ETU (Federal B/s SRR 094
Register 60.45, 1aboratory
factor, or enter 9500 and dis-
regard ealculated results).
Calculator printe entry.

ENTER : FRESS ERTER PRESS
2& 2_0 L _Total mfllileters of water B ..._‘5_____..! cop E
(water plus silica gel) Calenlator prints entry.
Caleulator prints entry and .
volutte of vater Vapor at __J_)—! 02 B/S
atandard conditions. ' Caleulator prints entry.
S
83 L Total grams particulete c Zco
collected (Subtract blank weight) , Calculator prints emtry. R/S
i Caleulator prints out emtry. %4—
PR L0 —
M—hm wolums gas metered {less | i Cagzeuhtor prints entry snd . B/

alloved lesks and gas lost at
filter changes) Calculator
printe entry.

wblecular weight dry.
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B .- RN "‘s\\ JEFFTERSON COQUNTY DEPARTMENT QF HFALTH
S _ E%j BUREAU OF ENVIROMMENTAL HEALTT

T _

I“'\

Mg

AIR POLLUTICN CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

Name of Ccmpany (/3 o 2 /"ﬂ':) - /

— ! P
Address [T L4 ;"‘ 7 / o ; _/‘ 4
1
Location | ()]:7 : )
3 - ,
permtt wember [ [ T T T T T [T 1
J - ¢ R A Seconds Seconds
Type of Source L/s Ao i sl K Ming Oy 15 301 &5|viny 0 ( 15| 30 145
Type of Fuel ;- .‘) /(_ “,T )"’ 0 1L O C') C 130 7;_ RS
._, i L | Clololon |5 |0 oo
k i ! U F
Sy Consteton Ty [ [) SUnNY L lolololale (ool olo]
."ﬁ/ : i T A e L 5 ‘
Observation Point .~/ ., T 3PS S 93 1QIoled O
Stack Heigﬁt ‘.':"(‘; Q = QLT Q 2 O 2L OLQ
bist crom Stack <75 ) / s L |3 | DV Aolo
istanc Tom 3 </ g -~ .
. ® , - rT, T ) L : fort O {36 O QN0 o
Wind Speed AIAAA 7 ([Clolaler |Olalolo
Wind Direction ;‘!41-/;/(\'/ 8 [T 2 eplezg 0|2 QI
S e~ Slealm o - _
Color of Smoke Py 7 o 9 [y o 1) 100 139 “) OL O &
P 10 (O lo QO |0l SI5LS
Cbservation Began /""/,.L)L.r‘ 1L 12 o) O lar | = IR
- ._ = =] =« <
Observation Ended J.J L0 O _ 12 | D710 Qa2 101212 %
_ o~ et N
Violation Observed ﬁ (if YES, X) 13 O OALORE@AL e ".)...- M'?... ‘6..:
14 LS w 1olglolols ([STS15L5
Notice Issued Number | 7 | | | ' - ol -y e
1 20 l s 1Ol 1nlQ s 1SS0 LT
s Excesiton 207 o 16 (Dl ol les OS5 L3
nutes Exceeding 20% Opacity o lolololw L3515 552-—
~ | = e
Mimites Exceeding 60% Ovacity - 18 OO |ss LD V’-‘j )
| v lglololol | 519 )
. ¥ - ‘:-‘-n
Observer --vf‘; ! , el :"-;-‘"" e ﬂ’ 20 1< QD330 5 ‘f 5—~L
T4 Ali(l/&-Hui 1:)26 2 101515190 | 515 01
ime Analysis ( r. increments —
28 ; 22 S5 8552 l0ololgplo
- 7 ol By
Date (2T# 71 7] 7] 14 [FIE 23 W21 51010 ss 11O O_rg?_.
2 | OL@IOI0Ise QI Rlalol
(Record all Remarks or Commants on back) 25 O OlOIO Iss |O|O ol
26 | DA Q255 | Q2|2 IO
27 [ 12 [21DIQ o
— -
28 LS D2 1\ 8 1 QIO O
.. -
8/77 29 | 2 _51_._5‘ 59 | d12IQ @
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Fo o JEFFERSON COUNTY DEPARTMENT OF HEALTH
%E , - BUREAU OF ENVIRONMENTAL HEALTT °

% 7 AIR POLLUTION CONTROL PROGRAM

VISIBLE FMISSIONS OBSERVATION REZORT

Name of Company : C _

Pa—

Address Foe, i - - fy
1
Location [L,") 1 ]
3 . '
peratt wember [ [ T T T L 1 [ [ 11
' N i L Seconds
Type of Source_: 7 ;! . -} Ming 0 151 30¢ 45 Min
, P o |1 2121wl
Type of Fuel o » Moot G 0 7 e - =
s L1l ala i3l
Sky Condltion / LA s B -~ &L) Q 2 e
. 1/ ’,‘ R ‘-‘1 Y .,
Observation Point__, v . - . LT 3 AL ol Wi 133
4 . - - I./.) I (o]
Stack Height - bl 2 O 134
oo 5 12210 ¢ | 435
.Distance from G&tack o 2 0 ST wlag Y
. S ef .
Wind Speed Al A _ 7 | OOl |5 o,
i e K e r — .
Wind Direction /l/._ / 7:*‘\-.:.-"' ’/}/’ 8 _5 1D /2 38 g
Ny o - Lo O 31515 |39 )
Color of Smoke fl -
. .. 10 515 1.5 10 |40 /O
Cbservation Began /Q a0 n 2o lo O 41 =
Observation Ended // 00 A 12 |0 10 O 42 >
. / ) .
7iolation Obs-rved ﬁ] (L€ YES, X) 13 (O 10 1D 143 Q)
- 15 w QIO & O
Notice Issued E:I Number [ | | 1 \ 15 11O lO s O )
20 16 (DO 1OlO las & o)
Minutes Exceeding 20% Opacity O[O | 7 Lo1O 1O 1A L —
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July 31,71981 p

V//Director, Enforcement. Division
U. S. Environmental Protection Agency
345 Courtland Street, NE
Atlanta, Georgia 30308

Health Officer

Jefferson County Department of Health
P. 0. Box 2646

Birmingham, Alabama 35202

Director
Atabama Air Pollution Control Commission
645 South McDonough Street

 Montgomery, Alabama 36130

‘Gentlemen: - ' -

In response to questions raised by members of your réspective agencies
at a meeting in January 1981, we submit the attached information on the
Coke Plant. :

Sincerely,

Attachments




COKE PLANT

The following table summarizes the recent history of all active coke batteries:

Battery No. ‘ Idle Hot Returned to Service . Heating Ceased
2 July 12, 1980 July 27, 1980
5 June 28, 1980 October 19, 1980
6 May 17, 1980 ' July 10, 1980
9 August 23, 1980

No final decision on the future of Batteries Nos. 5 and 6 has yét been made.

A. Coke Battery No. 2

Before addressing each area specifically, the following operating hxstory

(since the July 1980 “idle hot' period) is offered:

July 28 - Sept. 20, 1980 Three-turn operation pushing attéjnoVémQ/day.
During this period, ceramic welding was used to

-
make oven repairs August 26 - September 17.
Ovens for repair were left empty on nights,
repaired on days and charged back on evennngs
Sept. 21 - Nov. 29, 1980 Operated(;wo turns per day 11:00 a. m. = 7:00 p. m.  ¢/
' and 11: 00 p.m. - 7:00 a.m.. pushing. a%ﬁi7 ‘ovens
per day.—
Nov. 30 - Jan. 5, 1981 Attempting to increase pushing schedule.
: Hampered by severe equipment problems, causing
long delays in pushing and charging.
an. 6 - Feb, 2, 1981 Repairing ovens using ceramic welding. Ovens
left empty on nights, repaired on days and
. charged back on evenings.
Feb. 3 - March 23, 198 Pushing at (36’ ovens per day. Operation is
-consistent with few delays.
March 24 - May 2, 1981 Increased pushing schedule tqfioi\ovens per day. &~
May 3 - June 24, 1981 Reduced schedule tokis/ovens per day due to &
coal strike.
June 25 - July 15, 1981 Increasing schedule to<éé;2vens per day. —
1. Dry Coal Charging
From startup on dry coal operations, three problem areas were evident: v

(1) Seal between loading bin and larry hopper.
(2) Top of larry hoppers.
(3) Drop sleeves.
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Efforts to correct these problems have been continuing, viz:
Sept. 1979 Temporary hopper covers installed.

Sept. 1979 Engineering drawings released for permanent hopper
covers (butterfly valve) and inflatable seals.

July 1980 Butterfly valves and inflatable seals installed on
both larries.

~ Oct. 1980 Inflatable seals removed from larry tops and installed
on premeter telescopes to prevent damage by heat.

Dec. 1980 New water seal drop sleeves received.

Feb.-Mar. 1981 After extensive modifications, new water seal drop
sleeves installed on 2 and 3 boots on both larries for
evaluation. During evaluation, several problems were
evident with the new design. These problems consisted
of (1) Dust packing in the water sealed section, (2) The
water seal itself was not adequate, and (3) Adequate
pressure could not be exerted on the drop sleeve to make
it seal against the battery top.

Apr.-May. 1981 Attempted to correct these problems by (1) lInsuring that
operators clean water seals twice per shift, (2) Installing
guides on water seal drop sleeves to insure adequate
clearance is maintained between sleeve and housing. Also
add two more inches to depth of water seal, thereby insur-
ing effective seal, and (3) Installing springs on drop
sleeves to exert adequate pressure against battery top.

The current status of these problem areas is as follows:

(1) An adequate seal can be maintained during loading with the present
inflatable seal. Due to close clearance between hoppers and telescopes,
however, they are easily damaged. New inflatable seals with a longer
expansion stroke are being purchased so the telescopes can be made
stationary to eliminate the clearance problem. Seals are due October
1981. After installation, the larry car evacuation system and scrubber
can be tested. '

(2) The larry hopper covers satisfactorily prevent the leakage of dust.
Problems exist, however, with hopper stress caused by the present
actuation system and a positive method of identification for the
cover position prior to and after loading. The system is being re-
designed with installation to be complete January 1982.

(3) Fairfield Engineering is currently designing a new drop sleeve due to
the high maintenance of the current water sealed boot.




2., Battery Maintenance

An observation was made at the subject meeting that overall emissions from
the battery had increased since the idle hot period, apparently due to
maintenance practices. The following reports acknowledge that there were
some problems, but that persistent maintenance and repair efforts plus more
consistent operation had restored the battery to its previous condition,
prior to cutting back operations during the coal strike. As noted, these
efforts are continuing.

a. Oven Repair

Ceramic welding repair of oven walls was employed in August 1980, and )
January 1981. A total of/ 80-walls were repaired in 41 ovens. Battery /
maintenance reports for this period are attached (Attachment 1). Since (
February 3, 1981, a steady improvement in visible emissions has been

seen which is verified by the transmissometer readings. This improvement
was due to (1) The oven repair program undertaken in August 1980 and in
January 1981, (2) Higher operating schedule which is more conducive to
carbon formation, and (3) A more consistent operation which insures
retention of carbon in the ovens.

b. Oven Doors

After the idle hot period in July 1980, it was found that oven door
plug deterioration had occurred which not only affects door sealing
but also pushing emissions. It was decided then to repair or replace
the damaged door plugs along with our current seal repair program )
for broken knives. The original oven door .seals failed at the weld,
and of the 126 doors, 111 have been replaced to date. Resulting
improvements are verified by recent Jefferson County Observation

Reports:
Date Doors Leaking
12-2-80 7%
1-19-81 6%
3-11-81 3%
6-17-81 3.5%
c. O0Offtakes
(1) Goosenecks - In August 1980, the decision was made to test a

water seal on the gooseneck joints on No. 2 Battery. Through
observations, it was determined that the test was successful
and work began on fabricating 114 such seals. A completion
date of November 1, 1981, has been set for installation of this
system. To date, 90 have been installed. Following are the
most recent Jefferson County Observation Reports:

Date Leaks
12-2-80 1
1-19-81 0
3-11-81 0
6-17-81 3
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(2) Bases - Many cracks have developed in standpipe bases since
battery startup. A program was implemented in January 1981,
to correct this situation by welding. So far, this program
has been unsuccessful due to the recurrence of the cracks after
welding., Other methods of repair are being investigated, such
as banding or complete elimination of the bases. Until a
successful alternative has been found, extra labor will be used
to minimize the emissions from these points.

(3) Standpipe Lids - Lids require constant attention by the operators.
Although leaks in this area are not large, they mainly consist of
small leaks like cigarette smoke. This requires the larry operator
to continuously recheck all lids and take corrective action when
leaks are sighted. Insuring that this requirement is fulfilled by
each larryman is the best assurance of prevention of these leaks.
We believe that the most recent inspection reports show that this
requiement is being fulfilled.

Date Leaks

12-2-80 3
1-19-81
3-11-81
6-17-81

oW NOo

3. -Standpipe Lids During Pushing

Following is an opinion from USS Research on the effects of the position
of standpipe caps during pushing:

—_

® uCoke batteries charged with preheated coal are subject to considerable
carbon buildup in the oven-opening entrance to the standpipe. |f not
removed on an every-cycle basis, the buildup will eventually block the
foul-gas flow from the oven into the collector main and cause serious /
charging emissions and create a potential fire hazard. Carbon buildup
is particularly rapid on a preheated coal~charged battery because the
coal is hot and very fine and fluid. Thus, the coal level in the oven
is difficult to control, huge volumes of foul gas are generated during \
charging, and, subsequently, many coal fines are swept up into the }
ascension pipe. With the standpipe caps up and coke in the oven, some \
drafting occurs which tends to remove only the lightest, fluffiest carbon. \\
During the push, decarburizing air, flowing from the top of the pusher
ram, removes most of the remainder of the carbon buildup. If the caps
were down, the drafting would be eliminated, the decarburizing air would
be less effective, the rate of carbon buildup would be significantly in- \
creased, the charging emissions would tend to increase, and workers would \
be required to manually remove carbon more frequently from the standpipe. N
Another effect of leaving the standpipe caps down during the push is the \

- flow of hot gases that normally exit through the standpipe cap opening /
would be forced out through the door opening, thereby overheating the jambs,
packing, buckstays, collector main, and collector supports. The additional
heat, gases, and flames would be extremely dangerous to the pusher operator;
would hasten the damage to the steel structure that supports the battery;
would open up cracks between end flue bricks and the jambs; and increase
door, jamb, and combustion-stack emissions.
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"In summary, by keeping the standpipe cap closed during pushing, it

is probable that carbon buildup in the standpipes will increase; steel /
structural life will be shortened; charging, door, jamb, and stack /
emissions will increase; and worker safety will be lessened. Because '
of the aforementioned problems, the past coke-plant practice in both the
United States and Canada included pushlng with the standplpe caps up, and

is believed to be the current practice.'

L, Pushing Emissions Control System

An accurate log of downtime of the push control car has been kept since
July 1980, when Permit No. L-07-0375-1102 was received; the utilization
factor of the car, by month, is indicated below:

Month % Utilization
August 1980 _ - b%
September ' 32
October 56
November 86
December 57
January 1981 65
February 45
March 19*=*
April 0
May - 0
June - 30

*Dangerous to use car due to track failure; being repaired.
*%Utilization was 87% before breakdown of car.

Examination of earlier maintenance logs suggests that similar levels of
utilization have been attained since the system was put into service,
There appear to be four (4) reasons for outages:

a. Breakdown (and repair) of mechanical and electrical systems.
“b. Routine maintenance.
¢. Modifications and improvements.
d. Single spot box problems (distortion, excessive loss of coke, etc.)

The first two are controllable, in part, by the establishment of a regular
preventive maintenance schedule for the system (see Attachment 2). The
third item is, of course, controllable and predictable. Fabrication of

a new single: spot box, incorporating a number of improvements that should
increase stability and reliability, is scheduled to be completed by May
1982. In the interim, structural repairs will be made as necessary to

keep the existing box operable (it was a failure of the box that caused the
most recent extended outage).



"The status of the preheater stack has been discussed in a recent
letter to all parties.

B. COKE BATTERY NO. 9 COMBUSTION STACK -

A summary of all tests run on Coke Battery No. 9 combustion stack is attached
(Attachment 3). With one obvious exception, all tests were well above the
0.015 gr/DSCF LAER standard, including the March 31, 1981, test, which was run
while the battery was ""idle hot." The latter test implies that wall leakage
is not the most significant factor, but that combustion may be.

The one significantly lower value was obtained in the midst of precipitator
studies (discussed below). USS Research, who was canducting that study,
examined plant operating records for the period from February 21 to March 27,
1980 (covers the period of the precipitator tests) in an attempt to determine
the cause(s) for low and high readings during that period. Factors examined
included the following:

1. Gas pressure, coke side and pusher side

2, Stack draft, coke side and pusher side

3. Waste heat temperature,—coke-side and pusher side
4, Gas volume fired
5. Gas temperature

Gas supply pressure
7. Stack-gas opacity
8. Ovens pushed
9. Coking time
10. Flue temperature, éoke side and pusher side
11. Delays
12, Coke temperature
13. Patching program
14. Coal charged
15. Coal analyses

16. Coke oven gas analyses



17. Coke analyses
18. Logbook of heater
19. Various discussions with plant personnel

No correlation between operating parameters and low or high emissions could
be made. :

In February and March 1980, pilot. plant evaluations of both wet and dry
precipitators were performed; the objectives and testing programs were forwarded
to you by my letter of March 4, 1980 (Attachment 4). A tabulation of test
results is attached (Attachment 5). The results show that the wet system could
not achieve an outlet loading of 0.015 gr/SCFD (full train). They also suggest
that such an outlet loading may be achievable with the dry system; however, any
such conclusion must be qualified in 1ight of the variability of the inlet
loadings during these tests. '

In light of these data and other considerations, we believe that the LAER
standard (0.015 gr/SCFD), as well as the need for a control device, needs

to be redefined. This subject will be treated more extensively in a separate
letter.
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. ) . ATTACHMENT 3

SUMMARY OF NO. 9 BATTERY STACK TESTS

Flow
Temp. Ho0 "Rate Loading Gr/SCFD Loading
Date & Run Number OF % DSCFM Front Back Total Lb/Hr
4-24-79 1 509 13.5 54,226 .106 - -
2 506 15.5 Lo, 34 .261 - -
3 516 14.5 55,290 .093 - -
Average 510 14.5 52,953  .150 - - 68.1
6-7-79 1 518 16.4 39,689  .055 022 .076
2 474 14,3 Ly 518 .052 .023 0758
3 . 555 15.7 38,249 .062 .018 .080
Average 516 15.5 40,785 .056 .021 .077 19.6
6-18-79 1 527 15.6 38,025 .065 .018 .083
2 460 11.4 Lo, 751 051 .019 .069
3 510 16.2 38,909  .055 013,068
4 513 15.1 36,002 .068 L040 .108
Average 503 14.6 38,422 .060 .023 .082 19.8
8-8-79 1 493 15.7 35,456 071 .046 117
2 488 1641 35,742 .067 .053 .120
3 512 15.8 30,000 .069 .096 .165
__ Average 498 15.9- 33,733 .069 .065 134 18.5
3-4-80 | 521 15.4 72,900 .0122 -~ -
2 522 15.1 70,900 .0084 - -
Average 522 15.3 71,900 .0103 - - 6.4
4=28-80 ] 497 16.3 31,987  .088 016 .105
2 493 16.3 37,651  .059 013 .072
3 502 16.5 36,788 .066 .017 .083
Average Lg7 16.4 35,475 .071 .016 .086 21.6
3-31-81 ] 302 5.3 45,001  .0303 - -
(1dle Hot) 2 301 4.1 47,709  .0516 - -
4.7 k6,355  .0kiO - - 16.4

Average 302



Attachment

N

’ - ATTACHMENT 4
 Lnited
-
@ States
i ]
Steel
'7 r
J. K. PETERSON LUIZJOHZZIOTZ
féll\?\';llgé)ehllinENTAL CONTROL—SOQUTH FAIRFIELD WORKS
PO, BOX 594

FAIRFIELD, ALA'AMA 3506

March 4, 1980

Mrs. V., M. Hampton

Air Pollution Control Engineer
Jefferson County Department of Health
P. 0. Box 2646

Birmingham, Alabapma.35202

Dear Mrs. Hampton:,

Responsive to your letter of February 21, 1980, | have already furnished you
with three cupies each of permit applications for the pilct wet and dry

electrostatic precipitators (ESP), plus one set of prints For this installa-
tion (additional copi=s can be furnished if required) on Coke Battery Mo. 9.

The Settlement Agreement of March 31, 1978, required USSC to conduct a pilot
study of a wet ESP and, subsequently, (o install a control device on the
combustion stack of Coke Battery No. ¢, if compliance with the emission
standard (0.J15 gr/SCFD, front half) could not be demonstrated within nine-
teen months of completion of the battery rebuild. While that ninetecn-month
period has not yet expired, and while USSC has petitioned Jefferson County,
the State of Alabama and EPA to modify these provisions into accordance with
the Mon Valley Consent Decree provisions (which would remove the requirement
for a wet ESP pilot study), USSC nevertheless finds it expedient at this time
to conduct side-by-side evaluations of wet and dry ESP. :

The'evaluations are to be performed by USSC Research; the objectives and
testing programs are attached for your review. We will be happy to share the
final results of both evaluations with you.

Please advise me if there are any questions or if additional information is

required.
~ ol
% C)

Sincerely,

. )
cc: Mr Sanford W. Harvey, Jr.

Mr. James W. Cooper
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i PROGRAM FOR P1LOT-PLANT EVALUATIONS OF WET AND DRY
ELECTROSTATIC PRECIPITATORS FOR COKE-OVEN-BATTERY
STACK~GAS-PART ICULATE CONTROL
Wet Electrostatic Precipitator
Object

1. To install and evaluate a wet electrostatic precipitator (ESP) to determine Lo
its ability to reduce coke-oven-battery stack-gas-particulate concentration
to no greater than 0.015 grain per standard cubic foot, dry (gr/scf (dry))
as measured by the EPA full train.

2. To determine the corrosive and scaling tendencies of the recycled and blowdown
water, :

3. To determine the content of controlled water pollutants- in blowdown water and
the amount of blowdown water.

L, To establish any operating or maintenance problems associated with the use
of wet ESP's or with the particular brand of ESP used in the study.

Testing Program

Phase | Operate the pilot wet ESP at a recommended liquid-to-gas (1/g) ratio and
at three different levels of gas space velocity. Perform inlet and outlet (—-
tests for particulate matter (3 runs) at each level. These data will
permit determination of optimum space velocity to achieve a desnred
particulate concentration.

Phase || Operate the pilot plant for approximately two weeks at conditions established
in Phase |. Perform inlet and outlet tests at least twice during this e
period. This period will indicate the ability of the:ESP to sustain required
efficiency and will indicate operating and maintenance problems associated
with the type of unit and particular unit tested.

Additional Information

1. During the above operating phases, obtain grab samples for analytical determina-
tion of pH and oil and grease content. Obtain composite samples for determination L
of suspended solids, dissolved solids, ammonia, total cyanide, amenable cyanide,
phenol, S0y, Ca, Mg, fluorides, and on at Ieast one sample, determine all priority
pollutants.

2. 'Expose corrosion cupons to the gas-conditioning and precipitator-water recycle
systems to determine the most economical materials from which to construct the
water-handling systems if a commercial system is installed.

3. Determine the rate oflbui]dup of scale-forming ions to predict the recycle ratio
' at which scale may be expected to form. Examine the pilot equipment for scale
buildup before and after use.

L, Determine the.effectiveness of removal of sulfates from front- and back-catch
particulates by amalyzing inlet- and outlet-stack particulates for sulfate content.
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5. Determine the composition, physical nature, and leachability of sludges decanted
from the recycled-water systems. Analyze the leachate for As, Ba, Cd, Cr, Pb,
Hg, Se, Ag, F, CN, NHy, phenol, and any organic priority pollutants found in
the water recycle system in significant amounts.

Dry Electrostatic Precipitator

Object

1. To install and evaluate a dry ESP to determine its ability to reduce coke~oven-
battery stack-gas particulate concentration to a value no greater than
0.02 gr/scf (dry), as measured by the EPA train front half. This evaluation
must be made on flue gas from a coke battery using undesul furized coke-oven-
gas fuel. '

—

2. Determine the corrosive effect of the flue gas on various candidate materials
of construction.

3. Determine the chemical composition, physical properties, and leachability of
the dry dust collected by the dry ESP. '

4. Obtain data to assist in the sizing of a commercial dry ESP.

5. Determine the effect of operating time on precipitator-collection efficiency
of dry ESP's in general, and on the particular brand tested.

Testing Program -

Phase | Operate the dry ESP pilot-plant unit at three levels of space velocity. L//“
Perform inlet and outlet tests for particulate matter (3 runs) at each
level. These data will establish whether the dry ESP can attain the 0.02
gr/scf (dry) desired loading and the relationship between space velocity
and outlet loading. The dry ESP should be operated for at least three
2h-hour days, prior to initial testing, to establish equilibrium dust
accumulation on ionizing wires and collection plates. :

Phase |l Operate the pilot plant for approximately two weeks at conditions
established as optimum in Phase |. Perform inlet and outlet-stack
tests at least twice during this period. This will indicate the
ability of the dry ESP to sustain the desired particulate-removal efficiency

Additional Information

1. Install corrosion specimens in the dry ESP ductwork to establish the corrosion |/
rate of various alloys to permit selection of the most economical material of
construction for a commercial dry ESP.

2. Obtain samples of dry dust and analyze for ash, loss on ignition, particle
size, and total noncarbonate carbon. Also, determine water extractable 504, //
NHy, and acidity as HyS0y. Perform a leachate test on a sample of ESP dust
and analyze leachate for As, Ba, Cd, Cr, Pb, Hg, Se, Ag, F, CN, NHy, phenol
and any organic priority pollutants found in the water from the wet ESP tests
in significant amounts.
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3. Submit a sample of dry ESP dust for determination of electrical resistivity
at conditions of temperature and humidity found in the coke-battery stack.

Time Schedule

It is anticipated that the field testing .and evaluation program will Eequire four
to six weeks for both precipitators after completion of installation.

Installation

It is suggested that the two pilot units be connected to obtain hot flue gas from
a single flue outlet. This must be split and dampers provided so that either or
both units can be operated. Provisions must be made to measure the flow and
perform isokinetic sampling at the common pilot-plant inlet. Efficient insulation
(at least 3 inches) should be applied to all ductwork leading to the dry ESP and
to the gas contact parts of the dry ESP. The wet ESP, ductwork to the wet ESP
only, and ductwork from both ESP's need not be insulated.




N ) ATTACHMENT 5

SUMMARY OF ELECTROSTATIC PRECIPITATOR TEST
NQ. 9 COKE BATTERY STACK

@rain Leading

Gr/DSCF

Run Space Inlet Outlet Qutlet

Number Velocity Front Total Front
1 2.9 .0076 .0107 (.0106)

2 2.6 ..0163 - .0062

3 3.4 0102 - .0052
Average 3.0° 011k .0107 .0073
h 6.0 .0109 .01 .0064
‘5. 6.4 .0207 L0116 .0073
6 6.0 .0l L0103 .0087

. Average 6.1 .0152 .0120 .0075
7 L. .2 .0427 0146 .0135

8 4.7 .0383 .0169 L0140

9 5.1 ok .0230 .0221
Average 4.7 0408 .0182 .0165
1 6.5 .0486 - .0046

2 6.4 .0604 - .0333

3 6.5 .0558 - .0056
Average 6.5 .0549 - .0145
b L,3 .0763 - .0l15
5 Lo ~ .0703 - L0046

6 4.5 L0641 - .0046
Average 4.5 .0702 - . .0069
7 3.1 L0141 - .0069

8 3.1 .0136 - .0052
9" 2.9 .0118 - (.0176)
Average 3.1 .0132 - .0099
1 - 17.4 .0506 . 0600 .0450
2 16.8 .ok24  (.0928) - (.0756)
3 13.1 . 0557 .0488 L0334
Average 15.8 .0496 L0544 .0392
b 9.0 .0724 .0270 0120

5 9.0 L0847 .0279 L0121
.6 9.0 .0869 .0245 .0118
Average 9.0 .0813 .0265 L0120
7 10.5 .0752 .0290 .0196

8 ) 11.0 L0734 .0218 .0124

9 1.0 .0773 .0286 .0164
Average 10.8 .0753 .0265 L0161
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TATTALRMENT 5

it

N
> .
SUMMARY OF NO. 9 BATTERY STACK TESTS
) Flow ”
" Temp. Ho0 Rate Loading Gr/SCFD Loading
Date & Run Number Of % DSCFM Front Back Total Lb/Hr
4-24-79 1 509 | 13.5 54,226 .106 - -
2 506 15.5 49,3h| .251 - -
3 516 14.5 55,290 .093 - -
_ Average 510 14.5 52,953 .150 - - 68.1
6~7-79 1 518 16.4 39,689  .055 022 .076
2 L7y 14.3 Ly 418 .052 .023 .075
3 . 555 15.7 38,249  .062 .018  .080
Average 516 15.5 40,785 .056 .021 077 19.6
6-18-79 ] 527 15.6 38,025 .065 .018 .083
2 460 11.4 Lo, 751 .051 .019 .069
3 510 16.2 38,909 .055 013 .068
4 513 15.1 36,002 ,068 . .040 .108
Average 503 14.6 38,422 .060 .023 .082 19.8
8-8-79 1 493 15.7 35,456 .07 ohe 117
2 488 16.1 35,742 .067 .053 .120
3 512 15.8 30,000 .069 .096 .165
Average 498 15.9 33,733 .069 .065 134 18.5
3-4-80 1 521 15.4 72,900 L0122 - -
2 522 15.1 70,900 L0084 - -
Average 522 15.3 71,900 .0103 - - 6.4
4-28-80 1 497 16.3 31,987  .088 .016  .105
| 2 493 16.3 37,651  .059 013 .072
3 502 16.5 36,788  .066 017  .083
Average kg7 16.4 35,475 071 .016 .086 21.6
3-31-81 | 302 5.3 45,001 .0303 - -
(1dle Hot) 2 301 4.1 47,709 - .0516 - -
Average 302 4,7 46,355 L0410 - - 16.4
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' UNITED STATES ENVIRORMEN: = [~ SENGY "\ gwe—
N _ - ]szf o | )

SUBJECT: Review of US Steel Coke Battery No.zy.\_ . P
FROM: Chief, Air Engineering Branch

TO: Chief, Air Enforcement Branch
SUMMARY

We have reviewed the test report by CH2M Hill on particulate
emission tests on US Steel's Fairfield coke battery No. 2

underfire stack conducted March 6-7, 1979, The test proce- -
dures were reviewed and calculations spot checked for

accuracy. The report appears to accurately reflect particu-

late emissions at the time of the test. Reported particu-

late emissions were 0.0324 gr/dscf which when rounded comes

to 0.03 gr/dscf. This is the standard this point was

required to meet. ' _

ACTION

We recommend this test report be accepted as demonstrating

compliance with the standard. If you have any questions on
- this review, contact Tom Lyttle.

BACKGROUND

Mr. Traina's memo of April 13, 1979 requested this review.
Mr. Lyttle observed the test for EPA.

7 Bt | | -

Tommie A. -Gibbs it

At taChment ‘ Q '1"|-
£ Bz

LR W
P ORI

i

TTrz - .
JERNY (5
EPA-REGION Iv
ATLA.NTA. GA,

EPA Form 1320-6 (Rev. 3-76)
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GENEVA WORKS . ‘ 072307771‘1071 e S
| MAILi - = o
P. O, BOX 510 X
PROVO. UTAH 8486C3 _ ‘
November 10, 1982 ) S

Mr. Brent C. Bradford wﬁ@ouhﬂ'

Director Air Quality

Utah State Department of Health
150 West North Temple, Suite Log
P. 0. Box 2500

Salt Leke City, Utah 84110

Mr. Robert L. Duprey. Director

Air and Waste Management Division (8AWM)
Envirommental Protection Agency

Region VIII :

1860 Lincoln Street

Denver, Colorado 80295

—

Dear Sire,

Please f£ind enclosed the test report for the compliance demonstration of
Geneva's No. 2 battery coke pushing emission shed. These tests were
performed on October 5 with three modules in operation. The
stack opacity limitation of not to exceed 20% and the particulate con-
centration of .010 Gr/DSCF were both met for the stacks. The flow
weighted particulate concentration averaged .0054 Gr/DSCF for the four
modules tested., The shed fugitive emissicn 1imitation of not to exceed

20% opacity was also met. The results of the test indicate this facility
ig in cempliance with the consent decree limitations.

The requested pro¢cess data is also enclosed and is 1isted on the following
page.

Yours very )

V47

R. W. Pett
Chief Engineer
Geneva-Pittsburg Works

~ Enclogures

cc: D. R. Cronin wo/e
T. W. Goettge w/e
D. Wyse wo/e
W. R. Hawkins wo/e
J. Hawthorne w/e
R. W. Raybuck wo/e

fUy 14332



PROCESS DATA FOR COMPL IANCE DEMONSTRATION OF GENEVA'S
'__No. 2 BATTERY COKE PUSHING EMISSION SHED

/ Coke Oven Temperature Report - October 19-20, 1982
y/Charg1ng and Pushing Report - October 19- 20 1982
V/Analys1s of Coal - October 15, 1982

v~ Daily Operating Report - October 19-20, 1982

L//baily Heéting Report - October 19-20, 1982

'V Fuel Gas Temperature Chart - October 19- -20, 1982
u//FueI Gas Pressure Chart - October 19-20, 1982

V/ Fuel Gas Volume Chart - 0ctober 19 20, 1982

/ Stack Draft Chart - October 19-20, 1982

J Annubar Flow-Measurement Tape - October 19-20, 1982 during test period

This process data was sent to Brian Hobbs, GCA on October 25, 1982.



Explanation Sheet
for the
Coke Oven Temperature Report

Due to low preduction levels, oven temperatures are taken on only
one side each turn. Temperatures are recorded on the pusher side
Turn 1 and on the coke side for Turns 2 and 3. The side measured
is written at the top of each report.

The first and last digits of the oven temperatures have been
omitted. A zero should be added efter the last recorded digit
end & one or two added before the first. Whether & one or two

4is used depends on what the recorded digits are. The oven

temperatures should be between 1800° F. and 2200° F.

The north, south, and average flue temperatures are recorded in
the remarks section of the report.
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UNITED STATES STEEL CORPORATION £ORE & COAL CHEMMCALS SivisiCy
WESTERN STEEL DIVISION : CORE PRODUCTION - GEE VA WCRKS
DAILY OPERATING REPORT oare L. 20 1982
€ OVENS < DVENS
: sca?ggszen m?.l'eé"-z. CHARGED PER LOSS PER STICKERS
) PER BATTERY BATTERY BATTERY BATTERY PER BATTERY
¥ pat] Bot]pat]rat|aet | bat] aat wat | rav| nar|mav |00 ] 843 BAT | BAT| BAT | DAT |BAT | 5AT | BAT
T ' 2 3 a \ z 3 1 1 - 3 a H & 3 L] 1 o 4 ‘.
2 AR 22 22
3 ¥4 |45 G +!
':!.BTAL . ‘5 ‘ 5- : “l e m—
——
. | JER
wa | 62 13 élf' ;
]
WT OVENS 24-HOUR OVENS LT uf SERIES
12%8 PREVIOUS 24 HR. PER BATTERY PER BATTERY OVENS -eu BATTERY
F. — ] Bt loeT Tear AaT]@a™ | BaT {PAT ' BaT l‘f sn an a-n
Bin LEVEL 4§40 g0 | G5 | 75| |2 RN A R l
CONE Lz I !
UNLOADED ‘ ',’,,( |37 :
CHEM. COKE |22 ‘ | ‘
LOADED ! .
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CHARGES pa: { ent | nar joar 9 ' : :
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43 oy
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o5 : | i
—_ izl | ' IR
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FURNACE COKE LOADED PREVIOUS 24-HR feecore | L.C. Pulk Density L 5
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TLRN Y 1 en 2 ANL IR 1o L5 Pulverization 9 11“ l‘p_
TR» G TRA wE TR Ty
7 4 Coal Moisture 9&:\ nam .Lm
4 L Staoility 1 2 3
Hardoess ], & 3
Al Sulptur__ :
B.F. Coke Muliture
C.P. Coke Mojsture
: EXPLANATION OF COKF LOSS
IAKE P22 wAs. STICARR. -t e
A__Yy2 &_l_'z___Py;ﬂEp__ .1-2.15-2,., - AEF?‘ L S 4.7 5 B
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Coke & Coal Chemical?® pivisien

d States Steel Corporation
Cuke Production « Geneva Works

cern Steel Divisien

. DAILY HEATING REEORT .
) . | © paTe__ OCT 20 1882
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2 I s 3 ! Al L ’55\ | UBATER g WALL| REASON cuT
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- i
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1 - m—
1 VOLUME CHANGES _ 2
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5 7.1 cAs_cHANGE |DRAFT | TIME GAS CHANGE | TIME
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: 2 T, F o o ke eFlcv
r ’ TR oo
1 ’
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: 2
e——y “rusr FURNACE HOLDE s_/;“;?';__%k —
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: 2 |Z4rseon| Fe H T 4 2 3 [ o b7 ==l
1 2|7 o e

7Aoo

METER READINGS (MARK X IF
e XS STACK TASTE IFLUE TEMP. |FLUE TEMP.
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\ UMITED STATES STEEL CORPORATION
wESTERN STEEL DIVISION

DAILY OPERATING REPORT

—
CORE & COAL CHEMICALS DIVISIGY
COKE PRODUCTION - GEEVA SCRKT
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$ OVEMS ' ovEws OVENS OVENS
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY /&V &m?
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REFr EANSAP

‘ 'ro Coyd C, Erickson, Ceneral Supervisor OFFICE oF

' Environrental Control Engineering ' ocT -

- “nited States Steel Corporation " 201982
P, C. Tox 510 REGIONAL rryiinjar:

Frevo, Utah 84501
Tzar PYr. FPoyd:
The following is a surrmary of the discussion I had with you and

‘im Starley on Octobar 14, 1382, cencerning the compliance demonstration
the coke plant pushing control systemss:

- "
O =n
5

1. U.S. Steel will operate three modules during the test, (ne of the
-modules will be switched on the second cay of testing so that
four separate stacks will be tested,

2, U8, Steel will be demonstrating compliance for ermicsicns from
£ battery only. There will be no deterrination of the cornliance
status—of #1 battery with recrmect to visible ermissicns, excent
for emissions from the cquench car serving #2 battery as it passes
under the #1 battery shed on the way to the guench tover,

3. The pre-test meeting will be at 2:02 p.m, on Cctober 1E, 1072,

If your undarstanding of our conversition “iffars “rom the above,
clease let me know,

Sincerely yours,

19

farius J. S2dcaudas
cfz Crent C, Lradford
4s¢: Pex Callaway
Connally Mears
OALI-AP MEEDGAUDAS :ct:10/15/82:6131
COMCURRENCES

symsou B~
S'JFJNAMFF”.““

) | P LR R ._.. e i b o U I D
DATE ); o mlsin 7 T
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s : URITED STATES ENVIRONMENTAL PROTECTION AGENCY

LN LR

Trin Peport, U.S. Steel, October 18-20, 1982

varius J. Gedgaudas [g’ _ ; S
Technical Advisor. ... " = : ‘ ;

Robert R. DeSpatn; Chief.
Afr Programs Branch..

David S. Kircher, Cl‘i'ie'f' CmT e ,5, .
Utzh, Montana, and Wyoming Section |° :

On October 18, 1082, 1 attended a pre-test meeting at the U.S. ;
Stee]-Seneva Yorks for the coke plant pushing control compliance
demonstrations. Pepresentatives of U.S. Steel, Utazh Bureau of Ailr Ouality,
6CA, TETCO, and Mikro Pul participated in the discussions. An agenda and ar
attencance roster are attached. Several minor revisions were made to the
orotocal related to process parameters and U.S. Steel revised the section on
visihle emissions observations as requested by EPA in earlfer negotfations.
U.S. Steel agreed that the number of partially charged ovens tested would be
representative of current hattery operztions. .

Purinn the two days of testing, 1 made opacitv observations of the
raahoyse stacks, the west side of the sheds on No. ! and No. -2 tetteries, ane
the east gide shed of No. 2 battery from the topside of the batterv, A1l of
she stack ohservations were 07 onacity. On severz) occasions emissions fror
the ghods during pushine were jnstantaneously chserved at £% onacity. " Dur §re
non-pushing periods, no visible emissions were observed from the sheds on
efther side of No. 2 battery. ' i

puring the first morning of the tests, visible emissions were observed
from tye doors on No. 1 battery which were mistakenly left open. Once the
doors were closed, no further visible emissions occurred. During several
auenches, the south end of the shed on No. 1 battery had several miror leaks
{mostly steam) vhich lasted only until the quench ves firished. In gereral,
the control system was quite successful, even though only three baghouse

modules {out of ten) were operating. The only significant’ visible émissions
during the tests occurred when the quenched coke was dumped on the wharf and
occasionally vher the gooseneck lide on the topside of the battery were opena
prior to pushina..

prart from the coke plant tests, 1 noticed occasionz) heavy visible
emissions (  20%) from the open hearth roof monitor and visible emissions
close to 207 from the sirter plant windbox stacks.

Attached are mv ohservations and comments during the coke plant tests
Attachments (4)

ec: Pex Callaway (8RC)
Keith Tipton (8ES-FO)
Connally Mears (BAW-APY
CONCURRENCES
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COXE PLAMT PUSHING CONTROL TESTS - NCTOSEP 7o, Jeg?
: - (Stacks ¢5 and £10)

PUSH ¢ OVEN £ TIME - - - COMMENTS
; i 1 x 8:12 a.m.. 0% opacity from stacks . B T
- : 2 5% B:31 - 0-5% opacity on west cide of shed, .
: : -~ doors. on £1 battery shed omen (5.10%" e
opacity) o L
3 FE B:51 ° 0% opacity on west side; doors on #1
battery shed st{11 open
4 7 0:10 0% opacity from stacks
| 3 17 8:2] " 0% opacity from stacke
.6 27 9:52 0% opacity from stacks :
7 L7 % 10:22 0% opacity on west side of shed, doors
' = - closed on £1 battery shed
g 87 1020 0% cpacity from stacks
o e 11:00 0% opacity from stacks
10 12 AL 0% onacity frem stacks (P, Voif)
1n 20 11:2% 07 opacity from stacts (P, Yg1¥)
s £0 12:02 p.m. 07 opnacity on weet side
12 re 12:47 0= cnacity from ctacts
12 __Re 1:08 - = 0-5¥ opacity from topside shed
1 ? 1:20 0-57% opacity from topside shed
16 22 1:32- 0% opacity from stacts
Ly 22 - 2:12 - OF opacity frem stacks; O opacitv
- : from shed (observed from stack erpe)
i 1e "2 2:22 0¥ opacity on west side '
: Ic f2* 2:48 0-5% oracitv on west side, O epacitv
: - durino nonenushine
E n 4 2:07 -0-8% opacity on wact sides 07 onacity
: ' = non-pushing -
; 21 14 3:22 0-5% opacity on west sfde; 0% opacity
G non-pushing. S '
S 27 24 2:283 07 opacity on vest sides and -
non-pushing and #1 Lattery shed unti)l
: ' guench over
. pach 37 408 0% opacity on west side: and
- non-pushing and £1 batterv shed unti}
% guench over
; 22 g  2:77 . 0% opacity on west side zpd £1 battery
i ' : shed until cuenchk aver
'} *PARTIALLY CHARZED QVE!S
iotes: . Pushes 28% misser on £7 stack - frozen imminger

1 C

7. Push 11 misser! on both stacks - Racdn failure =

2, Additionel pushes sampled to ohtain 28/stact -
ohserve” hv GCA




> RN

en

U’)I'-Jﬂ'l

COKE PLANT PUSHING CONTROL TESTS - OCTOZEP 22, 177

‘(Stacks #1 and {6)

OVEN £ TIME . COMMENTS

k72 8:13:;Jh._0! opacity from stacks

% PARTIALLY CHMAREED QVENS

hotes:

pCz70:REDGAUDAS

1

2

. ATl pushes samp
?. Shed en 7 hatt

ane #1 bLattery shed

Yad on hath star“s,
erv ohserve? yntil auench finished,
Decesione] minor leaks on south end of £1 batterv shed

durinn quenchina ‘mastlv steam)

£2 8:26 0% opacity from stacks SR
€2+ 8:47 0% opacity from vest side shed and #1
2 :06 0% opacity from topside non-pushing = - "~
.-, . period S ; I .
1 0:29 02 opacity from topside shed; . "
0” opacity non-pushing T
22 8:52 0” opacity from topside shed
84 10:26 0% opacity from west side
: 0% opacity from #1 battery shed
62 10:40 0% opacity from west side and
non-pushing and #1 battery she
£ 10:87 - 0%.opacity from stacks :
16 11:1P O opacity from stacks
AR* 11:40 0 gpacftv from vest side non-pushine
' and #1 hattery shed .
LIS 12:0% p.m, N-57 opacity from west side;
¢ non-pushing and f1 battery shad
€& 12225 - Qa5 opecity from west side;
07 non-pushing znd f1 hatterv shed
fF 12287 07 opacity from stztks (P. Holf)
b 112 (¢ cnacity from stacks (P, Volf)
10 vg2n 0% opacity from stacks (P. Holf)
28 1:83 0” opacity from west side and £1
] battery shed -
23 2:23 0y opecity from stacks and non-pushina;
: 0-t% from west side (from stack srez)
68 2:43 0% opacity from west side and £1:
: ba.ttery shed S e -
1 3:02 0.5% opacity from west side /7% -
0~ non-pushing and f1 hattery shed =~
" 2:73 07 opacity from west side, non-pushing
- znd #1 batterv shec
21 3:43 0¥ opacity from west side, nen-pushino
and #1 battery shed
3 4318 0% opacity from #1 battery shed
: - {observed from sinter plant)
21+ £:23 Q¥ gpacity from wect side, nonepushirn
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STATE OF UTAH ' '\J

DEPARTMENT OF HEALTH

DIVISION OF ENVIRONMENTAL HEALTH
150 West North Temple, P.O. Box 2500, Salt Lake City, Utah 8410-2500

Marv H. Maxell. Ph.D., Acting Director
Room 474 801-533-6121

James O. Mason, M.D., Dr.P.H.
Executive Director
801-533-6111

DIVISIONS
gommuniry Hle:[kh Services Januar y 5, 1983
nvironmental Health
Family Health Services 533-6108
Health Care Financing

QFFICES

,édmim‘.vtmri: S?trl:'f\ss
‘ommunity Health Nursing .
Management Flanning Mr. Marius Gedgaudas

Stont Fieahn T ataratory Air & Waste Management Division (8 AW)
Environmental Protection Agency

Region VIII

1860 Lincoln Street

Denver, Colorado 80295-0695

RE: UDH Inspectors Observation
— Compliance Stack Test of
Baghouse Shed, Coke Batteries
1 &2 at U.S. Steel, Geneva
Works, Orem, Utah

Dear Mr. (dgaudas:

As requested, enclosed are copies of two memorandums by members of our
enforcement staff, who observed the initial compliance stack test of
the baghouse sheds covering No. 1 and No. 2 coke batteries at U.S.
Steel, G=neva Works at Orem, Utah, on October 19-20, 1982.

Sincerely,

Montie Kellery Section Manager

Enforcement/Engineering
Bureau of Air Quality

JES:wml
Enclosures (2)
2139

An Equal Opportunity Employer
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e S STATE OF UTAH
DEPARTMENT OF HEALTH

DIVISION OF ENVIRONMENTAL HEALTH
1150 West North Temple, P.O. Box 2500, Salt Lake City, Utah 84110-2500

Marv H. Maxeil, Ph.D., Acting Director
Room474 801-533-6121

James 0. Mason, M.D., Dr.P.H. ' - December 16, 1982
Executive Director 533-6108
801-533-6111 - _
DIVISIONS ~ MEMORANDWM TO: Brent C. Bradford, Executive Secretary, Utah Air
Community Health Services Conservation Committee

Environmenral Health
Family Health Services

Helth Care Financing THROUGH: Montie Keller, Section Manager, Enforcement/Engineering
I
onr':czs _ FROM: James E. Stephens, Air Quality Technician
Administrative S"“‘E’,’ ‘
oot Pt SUBJECT: Particulate Emissions Testing for Compliance, U.S.
e e arory Steel, Ceneva Works, Provo

On October 18, 1982, Dave Kopta, Dave MeNeill, and I attended a
compliance demonstration pre-test meeting at U.S. Steel, (Eneva Works
Administration Building. The protocol outlined specific compliance
testing procedures to be employed during the testing of the #2 coke
battery pushing emission control baghouse. Each item of the protocol
was Teard, discussed and agreed upon by all present.

The #2 baghouse had ten modules testing was done on four of them, in
two separate runs. The first run commenced on October 19, 1982 with
the first coke oven push after 8 a.m., and involved two stacks. - The
following day, a second run for the other two stacks was tested in 2
similar manner.

. Each test consisted of 24 coke oven pushes. Sampling started at the
start of the coke oven push cycle and continued for 2 1/2 minutes at
24 different transverse points. This method resulted in a total
sampling time of 60 minutes per stack. Sampling was to be done
according to EPA Methods 1-5. The sampling probes were removed from
the exhaust stacks during nonsampling periods.

- Continuous VEO's were taken of the stack and fugitive emissions
according to EPA Method 9, during the entire sampling period.

I was not present during the clean-up phase of the test.

In my opinion, the sampling phase of the test was done .according to
EPA Method 1-5.

JES:wml
2057

An Egual Opportunity Emplover
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REVISED OBSERVATION REPORT

PARTICULATE EMISSIONS TESTING FOR
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December 1982

Prepared by
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Paul Wolf

GCA CORPORAT ION
GCA/TECHNOLOGY DIVISION
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SECTION 1
INTRODUCT ION
At the request of EPA'Region VIII, GCA observed process and emission

control operations along with stack testing procedures during the coke battery
Nos. 1 and 2 Pushing Compliance Test at U.S. Steel Geneva Works 19-20 October

1982, The compliance test consisted of EPA Method 5 particulate emission

measurement on four of the ten baghouse modulé stacks,. and EPA Method 9
Visible Emission Observations (VEOs) of the shed system and baghouse stacks.

During the. test period, only battery No. 2 was operating.

‘GCA's duties were to record battery and baghouse operating conditions and .
to verify that the stack testing and VEOs, performed by U.S. Steel's Contrac-
tor-Tinp Environmental Testing Company (TET(0) were donme in accordance with
methodologies specified by the test protocol (Appendlx A). GCA provided two
obgservers: one for process observations and one for stack test observations.
They were assisted by personnel from the Utah Department of Health (UDH).

A pretest meeting was conducted at Geneva Works on 18 October 1982, The

'_foilowing concerna/resolutions were discussed:

e  Modules proposed for testing Nos. 5 and 10 on 10/19, Nos. 9 and 4 on
10/20.

i Number of ovens pushed per shift; 22.
. Preliminary traverses and velocity checks were rum on 10/18.

. Visual emissions observers would read continuously and be positiomed
at the following locations:

- Top side (battery No. 2) catwalk: shed emissions

- On the ground, adjacent to and watchzng battery No. 2. shed
emissions

- On the ground, between battery No. 1 and No. 2, watching
battery No. 1: shed emissions

- On the walkway connecting the baghouse compartments, on top of
the compartments:: baghouse stack emisgions

° VEOs would be read from 8:00 am unt11 emlaalons from the fimal push
have been sampled.

[ Only three baghouse modules would be run during the test period
resulting in 8 maximum shed exhaust rate of 120, 000 cfm.

B
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The three annubar flow measurement devices would be used to measure
gas flow rates exiting the two sheds and the total flow in the main
duct leading to the baghouse. Damper positions in the shed ducts
would be at an intermediate position for battery No. 1, and full
open for battery No. 2. These damper gettings would produce flow
rates of approximately 40,000 cfm and 80,000 cim respectively. No
adjustments have been made to the annubars since the calibration
tests conducted in September (Appendix C).

The September calibration tests were performed with four modules
running and not with three modules as planned for this test.
Comparison of the flow rates measured by pitot tube in the
preliminary traverse (on 10/18) with the flow rate recorded by the
annubars, resulted in a 4,000 cfm difference (3.3 percent). A
differential pressure cell transducer was replaced on one of the
annubars. ' '

Mel Kitchen claimed that flowrates in the three baghouse modules to
be run during the test (Nos. 5, 6 and 10) were found to vary by
approximately 5,000 cfm (4 percent).

Boyd Erickson suggested ﬁaiving the 50 mg. minimum catch requirement
gtated in the protocol due to estimates of a 10 mg. total catch
(based on an estimated total sample volume of approximately 40 cubic
feet).

The ultimate analysis of the coal charged to the coke ovens is taken
once per week.

The battery No. 1 shed would be exhausted for the purpose of
collecting emissions from the quench car as it passes through the
shed on the way to the quench tower.

The foilowing people participated in the compliance test:

U.S. Steel

- Jim Starley - ' test coordinator

- D, Trozzo - process observer
- P. Helton - stack test observer
- _ R, Harris - stationed on battery top
EPA

- M. Gedgaudas .- process observér
UDH

- D. Kopta ' - pretest only

- J. Shephens : - stack test observer
- D. McNeil : - stack test observer




|\

. 'MikroPul_
- M. Peotter - control equipment observer

e  GCA (EPA Contractor)

- B. Hobbs - process observer
- P. Wolf , , - - control equipment and stack test
obgerver :

e TETCO (U.S. Steel Contractor)
- M. Kitchen and Stack Test/VEO Crew

The following data were requested by GCA and received at the conclusion
of the test program for the 19-20 October test days:

. Coke Oven Temperature Report (push side and coke side),

= Coke Plant ngns - Charging and Pushing Report,
o Chenical Laboratory — Coke Plant (ultimate-analysis, one test),
. Daily Operating Report,

e Daily Heating Report,

' Circular Charts for;
- fuel gas temperature,
- fuel gas pressur:,

- stack draft,
- fuel gas volume,

° Strip Charts for;

- exhaust duct annubar flow measurement (from baghouse
control room). '

PROCESS OBSERVATIONS

The GCA process observer was responsible for documenting the No. 2 coke
battery operating conditions in order to verify that the conditions were
consistant with those specified in the test protocol. In additiom, the
process observer verified that the U.S. Steel topside observer was accurately
notifying the test crew of the push start times and documenting the frequency
of partially charged ovens and stickers.

Process Operating Conditions

Table 1 compar:s the coke battery No. 2 operating conditions stated in
the test protocol with those observed during testing. The range of battery

3




" TABLE 1. COMPARISON OF (DKE BATTERY NO.

2 OPERATING CONDITIONS -

PROPOSED AND ACTUAL DURING THE 19 -20 OCTOBER COMPLIANCE TEST

I
1
]
|
1
I
1
1
-
:

i
1

i
|

’
'

Process Proposed Actual
parameter during test during test
Number of Ovens Unavailable 14 14
Number of Ovens Partially 6 5
Charged
Ovens Blank Off 14 14
Approximate Length of Coking 18 18
Cycle in General (Hrs.)
Charging sequence for the -10 -108
ovens (21-31-41) (21-31-41)
Amount of Coal charged and 13.7 tons; 2-2 1/2 min. " NR
length of a charge in gener- Approx. 10 tons '
al, partially charged ovens About 1 min.
Battery pressure, as measured 5-6.5 mm Hg 6. 3-9 mmHga
at the Askania house
Quantity and quality of oil 1-2 pts/ton NR
sprayed on the coal prior © #2 fuel oil
to charging
Oven temper#ture range, 7th flue
including variations from PS CS PS (]
oven to oven and/or through 1980 2050 2120 2040
the coking cycle 2030 2100 2150 2130
Frequency of change of gas 30 min. 30 min.
flow direction through
the checkers_
Bulk density 48 #/CF at Larry Car 45
" Pulverization 77-8% - 1/8" 78~79
Stability (Std. ASTM D-3402 - 54 (56-58) NR
- 76 Test) : '
(continued)
4




TABLE 1 (continued)

Process Proposed Actual
‘parameter during test during test
Hardness (Std. ASTM D-3402 68-72 NR
"« 76 Test)
Moisfure Avg. 5.3% may vary. . MR

Ovehs Unavailable

Ovens Partially Charged

depending on
weather

12, 13, 24, 25, 26,
28, 29, 45, 57, 58,
23, 42, 43, 4&

35, 36, 41, 46, 47,
62

12, 13, 22b, 23, 24,

25, 26, 28, 29, 42,

43, 44, 45, 57, 58

220, 35, 36, 47, 62

8Baged on observations taken by GCA.

bPartially charged 19 October and left empty 20 October after being a sticker.

NR = not reported.



pressure wéa greater than proposed, however, the proposed range does not

consider the routine fluccuations which oceur during each charge. The GCA

observations represent instantaneous readings only and does not represent
average readings. : :

The push side oven temperature was 6 to 7 percent higher than stated in
the protocol.  Knowing that the increased temperature was not large enough to
‘affect the length of coking cycle, GCA does not consider this difference from
the protocol to be a concern.

The bulk density of coal charged to the ovens was found to be 6 percent
lower then that specified. U.S. Steel indicated a more realistic range of
bulk density would be 45 to 47. If so, U.S. Steel should modify the protocol
for future tests. All other operating conditions either compared with the
specified conditions or were not reported in the data given to GCA,

Table 2 compares the coal quality measure by ultimate analysis.
Unfortunately, the data supplied by U.S. Steel omly included data for two of
the seven components specified by the protocol. The ash and sulfur, for which
data did exist, were within the expected ranges. '

Table 3 summarizes the coke battery No. 2 process operating conditions
documented by GCA during testing. There appears to be no abnormalities based
on comparison with conditions observed by GCA during prev1oua Geneva Works
coke plant testing.

Puqhgs During Testing

Table 4 lists the ovens pushed during the overall test period with a
total which represent the number of ovens pushed while tests were in

. progress. Note that U.S. Steel anticipated 22 ovens per shift at the protocol -

meeting. The partially charged ovens were noted accordingly. At the test
meeting, U.S. Steel indicated that 12 percent of the ovens would be partially
charged. The data shows that 16.7 and 8.3 percent of all ovens pushed during

'testing were partially charged 10/19/82 and 10/20/82, respectively.

One sticker occurred on battery No. 2 (oven 5) on the second day of
testing. The method used by U.S5. Steel to call out the pushes to the teating
crew included a 2 minute warning, announcement at the start of the push and at
the finish of the push. This information was relayed from the topside
observer. During the first day of the teating, ome radio call was missed,
resulths in a testing delay, as no teat:ng could occur without proper

communication.

CONTROL EQUIPMENT OBSERVATIONS

The GCA process and stack test observers shared duties to document the
operating conditions of the push control system. The process observer noted

. any’ occurrences of emissions eecaping capture by the push side shed. The -
- stack test observer documented operating conditions of the baghouse.




TABLE 2. COMPARISON OF COAL QUALITY AS MEASURED BY AN
ULTIMATE ANALYSIS -

Range in Percent

Coal Expected? | Actualb
component _ during test during test

Carbon . _ 76.70 = 79.61 NR
Hydrogen 4.4i - 6.13 NR
Nitrogeh 1.68 - 1.82 NR

Ash _ | 6.80 - 7.20 6.8
Sulphur 62 - .67 | .66
- Oxygen 6.10 ~ 9.04 NR
- 6.890 | NR

Fixed Hj0 5.947

8As stated in the test protocol.

PBased on limited data on a U.S. Steel "Chemical
Laboratory - Coke Plant" data sheet for one sample.

-
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TABLE 3. COKE BATTERY NO. 2 PROCESS OPERATING DATA
RECORDED DURING THE 19-20 OCTOBER COMPLI-

South 75 - 110

- 8Based on three sets of readings taken over the tﬁo day
test periods. ‘

l ' ANCE TEST :
' Process Data recorded
I o parameter - during testing?
' . Heater Room
_ Gas pressure (mm Hy0) _ 172 - 190
. Gas consumption (Zq 400 K CFH) 32.5 - 32.8
. Flue gas temperature (°C)
' ] 180 - 215
.CS ‘ 200 - 220
' Flue gas temperature (°C) - 43 = 45
| Stack Draft (mm Hy0)
cs | | 9.2 - 11
' ' " Topside
Collector main pressure (mm Hg) ‘
) Notth - PS 7.0 - 703
| l | - cs 6.5 - 7.0
South - P8 | 7.0 - 9,0
Ccs o 6.3 - 8.0
' ' Flushing liquor (psi)
‘ North : 11 - 32
' South : ' 14,5 - 23.5
‘ Steam pfessure (psi) '
l | North - 100 - 106




|
' TABLE 4. RECORD OF OVENS PUSHED DURING THE PUSH SHED AND
- BAGHOUSE COMPLIANCE TEST
' .
- . Ovens Pushed (oven ID number)
Scheduled - .
' " Push | 10/19/82 10/20/82
- time Module 5 Test Module 10 Test Module 1 Test Module 6 Test
' 0806 35 (M) 35 (M) 32 ' 32
' o T - 55 52 52
| 49 | 65 62 (M) e
' | 09 11 - | | 7 4 4
S 33 17 17 14 14
' : 55 27 27 34 34
'- 10 17 47 (M) 47 (M) 54 54
: 39 67 67 | 64 64
' 11 ol 9 | 9 - 6 6
23 19 19 . 16 16
' ‘ 45 (39 not tested) 36 (M) 36 _(M)
' | 1207 - 49 49 4 46
| 29 59 59 | 56 56
' . 51 69 | 69 66 66
BEETRY 2 | 2 8 8
l 335 . 22 (W) 22 (M) 18 | 18
' 57 32 32 38 - - 38
' 14 19 52 52 48 48
. | 41 62 (M) 62 (M) 68 68
' (continued)
i 4
|




TABLE 4 (continued)

Ovens Pushed (oven ID number)

Scheduled
Push 10/19/82 10/20/82
time Module 5 Test Module 10 Test Module 1 Test  Module 6 Test
1503 4 4 1 1
25 14 14 11 11
41 . 3% 3% 21 21
16 06 - A 37 | 31 31
27 . 54 | 54 37 37
49 64 | 64
17 11 | 6
33 16
54 36
TOTAL
DURING TEST 24 24 24 | 24
. PERCENT OF
PARTIALLY -
CHARGED OVENS - |
DURING TESTS  16.7 16.7 8.3 : 8.3

(M) = partially charged oven.

10




Shed Capture -

Detection of enissions escéping capture by the shed was often compiicated _

by intermittent emi: sions from the topside charge lids and standpipes.

~ Emissiona were also rising up from the coal wharf on the west side of the

shads. The TETCO Vi. observer was positioned on the push side catwalk near the
flushing liquor lines. Pushing of oven 6B on 10/20 was observed from within
the shed. Oven 68 is located near the north end of battery No. 2, which
enabled an unobstructed view of emission during the push. Emissions from the
push appeared to be effectively collected by the shed duct. Some smoke

- lingered in the shed but did not appear to escape.

Baghouse Operation

The design and actual operating conditions of the baghousge is presented
as Table 5. In the opinion of GCA, baghouse operation was acceptable. There
was a concern regarding the inordinate number of cleaning cycles initiated by
the No. 6 module on 19 October. As this module was not being tested, there
wae a concern that perhaps the design at the wanifold was putting more
particulate through this compartment. This could cause the cleaning cycle to
actuate itself, as an increased particulate load would correspondingly
increase the pressure drop across the module.

In order to satisfy these concerns, the modules to be tested on
20 October were changed to the first two modules, on a flow basis, in the ten
module baghouse. These first two modules were No. 1 and 6. The additional
module chosen for operation was No. 10, C

On 20 October, the baghouse operating controls showed a variation in
current drawn by the three fans exhausting the operating modules. Module
No. 1 and 6 (closest to the inlet plenum) were drawing a range of 135-140 amps
and 152-157 amps respectively based on data recorded during testing. Module
No. 10 (farthest from the inlet plenum) was drawing 122-130 amps. Module
No. 6 was also noted to be continuously pulsing throughout the test. The
magnehelic indicated a pressure drop near the upper set point (4" W.C.)
throughout the test. This may have indicated that the pressure drop across

‘the bags was not sufficiently reduced by pulse cleaning to deactivate the

automatic pulse cleaning device. Alternatively, the pressure sensing/pulse
activation mechanism may have been malfunctioning. Mark Peotter (MikroPul)
stated that the reason that module No. 6 drew more current than No. 1 was
because it had a thicker filter cake due to recent use. Module No. 6 had most
recently operated for 3~4 days prior to the test, whereas No. 1 had most
recently only been run for one day prior to the test. Peotter also claimed
that continuous pulsing was not unusual in these types of fabric filters. He
also claimed that all modules were precoated with lime dust to minimize the
emissions differential between a well broken in module versus a recently
brought on line module. Although the continuous pulsing of Module No. 6
apparently did not appear to affect the efficiency of the module based on
visual observations, a defective module cleaning mechanism or "blinded" bags

‘could potentially result in future excess emissions.

11




TABLE 5. COMPARISON OF COKE BATTERY NOS. 1 AND 2 PUSH CONTROL
AGHOUSE OPERATING CONDITIONS — PROPOSED AND ACTUAL
WURING THE 19-20 OCTOBER COMPLIANCE TEST

Control ~ Proposed . Actual

parametcr during test? during test
Baghouse temperature (°F) _ 100 - 150 121 - 137
Pressure drop (in. W.C.) 3-4 : NR
Pulse-air pressure (psig) 100 - 120 MR
Flow rate (1000 CFM)
Battery No. 1 Shed NR 45 - 50
Battery No. 2 Shed NR 85 - 93
Total - ' NR 139 - 155.
Fan Current (amperes)
Day 1€ - Module 5 NR 135
- Module 10 NR 128
- Module 6 NR 157
Day 29 - Module 1 NR 135 - 140
~ Module 10 NR 122 - 130
- Module 6 NR

152 - 157

8Ap gtated in the test protocol.

PRased on GCA recorded observations. Detailed readings are attached in
Appendix B, Table l-1. :

€Modules 5,'6; and L0 were operating on Day l; testing was performed on
" Modules 5 and 10. ' : .

‘dModules 1, 6, and 10 were.operating on Day 2; testing was performed on
Modules 1 and 6. '

NR = Not Reported

12°



STACK TEST OBSERVATIONS

There were no rerious problems with the stack test procedures. The
observation checklist is included as Appendix D. On 19 October, during the
time between the first and second pushes the water in an impinger during the
sampling of stack and module No. 5 froze. The testing on Module 5, therefore,
missed the second, Lhird, and fourth pushes. These missed pushes were "picked

" up" at the end of the day. The train was leak checked and disassembled to

replace the impinger, releak checked and prepared for the next push.

Also on 19 October, the 1145 push was not sampled due to mechanical
problems with the radio communication system. . On 20 October, sampling trains
on both stacks started sampling while there was no push. This was remedied by
resampling the point when a push was occuring.

CONCLUS IONS
In the opinion of GCA, there were no serious observations with either the

process, emission control, or actual testing procedures which would affect the
integrity of these tests. :
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APPENDIX A

TEST PROTOCOL FOR THE COKE BATTERY NOS. 1 and 2
PUSH SHED AND BAGHOUSE COMPLIANCE TEST

14
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United
.Smtes

amevn wogus ’ | | o C’orpmutzbn

P. O. BOX 510
PROVO, UTAH 84801

October 6, 1982

o - | et
. Mr. Brent C. Bradford < 0/ 9/31/

Director Air Quality (
Utah State Department of Health

150 West North Temple, Suite 426

P. 0. Box 2500

Salt Lake City, Utah 84110

Mr. Robert L. Duprey, Director

~Air and Waste Management Division (8AWM)

Environmental Protection Agency
Region VIII

1860 Lincoln Street

Denver, Colorado 80295

Dear Sirs,

Please find enclosed revision No. 1 of the coke plant pushing emission control
baghouse and fugitive test protocol. Changes have been made pursuant to

Mr. Duprey's letter of September 20 and we trust you will find this revision
acceptable. However, there are several points which we do not have agreement.
These are listed below.

1. The selection of the modules to be tested should be done several days in
advance to the beginning of the test to allow the contractor sufficient
set up time. Since neither agency has expressed any preference and in
order to expedite the testing, USSC will select the modules prior to the
pretest meeting and notify the contractor. Agencies will be notified in
the pretest meeting of the number of modules to be running during the test
and the modules which will be tested.

2. We feel it is important to have the sample probe removed from the stack
during waiting times which will be approximately 20 minutes between each
of the 24 sample times. The test period will only consist of 2 1/2 minutes
and the results of impact build-up in the probe during the non-test periods
could be significant. Extra care will be taken to prevent nozzle damage
and retain the integrity of the sample train as they are removed and re-
inserted.

3. This point is perhaps a point of clarification rather than disagreement.

The VEO reading the module discharge stack will read only during the
sampling periods of 2 1/2 minutes during each push and the other three
observers will read the sheds continuously with one observer rotating

15



Mr. Brent C. Bradford
Mr. Robert L. Duprey
October 6, 1982

Page 2

" s0 as to provide a rest every half hour. One reader will be located on
the top side of the battery, the other two on the ground on the west side
of the battery. We assume this is as per our agreement arrived at earlier
during the visits of Marius Gedgaudas, Steve Piper and Steve Gronberg.

4. The flow rate to be used during the compliance demonstration will be
specified at the pretest meeting. Due to Mikropul's delay in calibrating
the annubar flow meters, we were unable to begin our flow rate evaluations
:? scheduled and are currently in the process of determ1n1ng the proper

OW.

5. It is not 1ntended to investigate filter weight gain due to gas adsorption
during these tests. This procedure is not a requirement for the compliance
demonstration and although such data may be beneficial, it requires additional
time and expense to acquire. This was not provided for in our original plans.

Aside from these items, we feel your recommendations have been incorporated into
this protocol revision. Unless otherwise notified, we will follow the enclosed
protocol during the upcoming pushing emission compliance demonstrat1on on the
south baghouse.

Yours very truly,

E w /942'7/‘5”

R. W. Pett -
Chief Engineer
Geneva-Pittsburg Works

Enclosure

cc: T. F. Bernarding w/e
D. R. Cronin wo/e
M. R. Curtis w/e
T. W. Goettge w/e
J. Hawthorne w/e
D. Wyse w/e
R. W. Raybuck wo/e

16



Section No. !
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PARTICULATE EMISSION TESTING FOR COMPLIANCE - U. S. STEEL GENEVA WORKS
| PROVO, UTAH

© COKE_PLANT PUSHING EMISSION CONTROL BAGHOUSE AND_FUGITIVE TEST PROTOCOL

1. - Project Organization and Responsibility

The following personnel and the testing contractor are presently anticipated to be

involved in the testing program.‘ EPA and UDH_are invited to have their own peréonnel
or contractor to observe all phases including the process.

| Testing Contractor:

Timp Environmental Testing Company, Mel Kitchen, President

USSC Personnel :
Boyd C. Erickson, General Supervisor, Environmental Control Engineering
Jim R, Starley, Sr. EnvironmenfaI Control Engineer - USSC Coordinator
Patti Hatton, Environmental COntrol-Engineer - USSC Coordinator
During.these tests only USSC personnel listed above or an aésigned personnel from
the bperation are authorized to answer or obtain answers to ﬁertinent questions on
_ - the process cpnditions or the test protocol. | |
11.  Project Description
This prbtocol outlines the specific test procedures to be employed in deﬁonstrating
compliance with the mass, opacity, and flow rate limitations 6f the Geneya Consent
Decree as specified in Appendixes 1.2, 1.3 and 1.6 as applied to Nbs; 1 aﬁd_z coke
battery pushing-emission-control baghouse. This protocol specifically édvers
testing the south baghouse and Nos. 1 and 2 batteries. Battery No. 2. will be
‘operating on normal coking cycle and No. 1 battery is idle hot. Testing will be

done on the basis that No. 2 battery is the operating battery for all pushes and
. o T o - .
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“and No. 1 the idle battery for all pushes. Geneva employs two identical pushing-'

“emission-control systems, each consisting of two shed-type enclosures (one per battery) .

for the capture and containment of pushing emissions and one PUIsaire-type'baghduse

~ for two batteries, comprised of 10 identical modules for dust removal. Cleaned gases
are discharged to the atmosphere via separate fans and exhaust stacks located on each
module. The number of modules in service during the cdmpliance demdnstration w111'be

| determined by USSC and this information will be given to the agencies in the pre-test
meeting on Monday. October 18, 1982. The testing procedure will inclqde accumulating
process data and production data as well as testing for partjtulate emissions_using
EPA Method 5. Visible stack and fugitive emissions will be determined during each
test fun using Method 9. The total pariicu]ate will be determined under current
operating levels with No. 1 battery idle hot and No. 2 battery operating onh normal
coking cycle to demonstrate compliance of the subject emission poihts with l1imitations

provided in consent decree case No. C-80 paragraph B.2(f)(1)(2)(3) and (4).

111. Test Schedule - -
Compliance test fdr the pushing emission controls requires the testing of four (4) V//
out of the 10 stacks on each of two baghoqses. Testing will start on two of the

. stacks of the south baghouse running simultaneously. One test run will be_made on
two stdcks and then a'secohd test run on the other two stacks, the second pair of stacks
will be completed the following day. Each teﬁt will take approximately 10 hours to
sample the 24 pushes. A pre-test meeting will be held at 10 a.m. on Monday, October 18,

e re——

1982. The tentative time schedule for testing activities is as follows: -

On Monday, October 18, 1982, at 08:00 a.m. Contractor and USS Representatives will

" meet at Geneva Administration Bui]ding in the environmental control lab for
18
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orientation, safety and final test preparation and review meeting. The Contractor
wi}T set up his equipment in Geneva's Air Quality labOratory and oﬁ the stabk for
taking pre11m1nary‘data.' The lab crew will clean all probes'and set up a complete
set of equipment. Then the crew will begin preliminary tests for moisture, témpekéture
and velocities on two of the stacks of the south baghouse. When complete, secure

equipment for next day's testing.

On October 19, 1982, shortly before 0800, pick up equipment and move to the stacks
on the south baghouse. Begin test run No. 1 and continue until 24 pushes have been
saﬁpled. Each for 2 1/2 minutes at each of 24 points in the two stacks being tested.
There will-be VEO's made_during the test run by four observers and one

relief observer rotatiqg evefy_half hour to provide relief. This samé schedule

will be repeated the next day, October 20, on the other two stacks to be tested on

" the south baghouse.

Test Procedures

_ A  General

Stack testing will follow Appendix 1.6 of the consent decree and Appehdix 1.3
as modified in Appendix 1.6. |

B. Other Detail Procédurgg

1. Prior to any testing, simultaneous ve]pcity traverses will be performed
at.a.suitable location in the outlet duct from each shed before the
baghouse, to verify attainment of the maximum éxhaust rate specified_in
the Consent Decree for the shed system énd to correlate the continuous
measurements of the annubar probe device for each battery. This determin-

-ation will be made with 10 modules in operation. However, Mass-emissions
19 - -
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measurements for compIiance-purposes will be performed with the number

of modules in operation that has been determined by USSC pursuant to

Par. B.2(f)(7)(A). o |

To help assure the representativeness of mass-emission rates determined
for each baghouse pushing-emission-control system, one test run will be
performed on each of fqur modules. Selectioﬁ of the stacks to

be tested has been made by consulting with agency personnel prior to tést
set-up period which wi]i allow the contractor adequate time to install his
test equipment prior to start-up. Simultaneous testing, although not a |
requirement of this protocol, may be performéd if desired.
Sampling'w111.be performed in accordance with Methods 1 through 5 of

40 CFR, Paft 60, Appendix A, for the determination of volumetric flow
rate and particulate'mass emissiohs. 24 point points (12 per diameter).

will be sampled at the rate of one point per coke-oven push in each exhaust

~stack tested (stack.Qrawing attached). Samp1ing will commence at the start

of the_push and continue for a duration of 2-1/2 minutes, resu]ting in a

total sampling time of 60 min. Based on an estimated pushing rate of _
tﬁree ovens per hour for one battery in operation, approximately ten hours
will be required to complete one tesf run. During nonsamp]ing periods,
the sampling probe will be removed from the exhaust stack.

1f the vacuum exceeds the value to maintain isokinetic flow during the
tests, the filter will be changed in the field with an extra loaded
filter holder which will be ready if needed.

No cyclone will be used ahead of the filter.

20
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An integrated sample of the flue gas will be taken from the exhaust Tine

after the orifice of the dry gas meter during the first run. These gases

will be analyzed with an orsat to determine the molecular weight. If the

gamples are essentially air, sampling W111 be discontinued on further tests.

Any necessary preparation and clean-up by the contractor will be performed
in the laboratory at Geneva Works Administration Building. The laboratory
work and analyses will be done by the contraetor as soon as possib1e

after each test in Geneva s Air Quality Lab.

Back half will be determined by the UDH Method dated October 19, 1981.

Back half particulate should be included in the report and not used to
determine compliance with State Regulations.

Testing will be performed only during periods of normal production and at
normal coking ttmes on No. 2 battery. Partially charged ovens will be

counted the same as normally charged ovens because emissions appear the

.same as with a normal size push. The'temperatures maintained on partia11y

charged ovens are essentially the same as the normally. charged ovens

" Green pushes or neticker" ovens are not considered abnorma1 conditions.

In the event of any non-representive plant activity or any equipment

malfunction, testing will be temporarily suspended until the problem is

corrected and normal production resumes.' This determination will be made

in the field by ussC coordinator upon consultation with EPA and UDH

representatives.
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10. Data Reduction

~ Data’ reduction will 1nc1ude the calculation of volumetric flow rate
for each module tested Individual and average dust concentrations will
be calculated on the basis of front-half particulate weight. Compliance
with the emission standard in par. B. 2(£)(3)(A)(i) shall be determined

- by flow weight averaging the test results in grains/DSCF for all stacks
tested.

V.  Process Information

A. Specific Data

~ demonstration and as can best be projected subsequent to the compliance
demonstration are as follows:

Nos. 1, 2, 3 and 4 Coke Plant Batteries
Process Operating Conditions

Proposed ‘Projected

Now During Test Following Test
Bett.'ﬂo. Batt. No. Batt. No.

| =

2 3

[+
——d

2 3

[

1 2 3 4

Identity of Ovens Un- - .
available 14 14 14

Identity of Ovens
Partially Charged

Idle Hot.
Idle Hot
Idie Hot
Idie Hot

14 14 14

Idle Hot
Idie Hot
Idle Hot

Ovens Blank Off

" 1dle Hot
Idlie Hot

22
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‘Approximate Length of
Coking Cycle in General
(Hrs.g

Applies to All Batteries

Charging sequence for the
ovens

Amount of Coal charged
and length of a charge
in general, partially
charged ovens.

Battery pressure, as
measured at the
Askania house.

Quantity and quality of
0il sprayed on the
coal prior to charging

Oven temperature,
jncluding variations
from oven to oven
and/or through the
coking cycle.

Frequency of change of
gas flow direction
through the checkers

Bulk density 19y cond

sa b I"'pa'z.k___

18

-10
(21-31-41)
13.7 tons
2-24 min,

Approx. 10 Tons
About 1 min.

5-64 mn Hg

1-2 pts/ton
#2 fuel oil

7th flue
P.S.&C.S.
Avg. Range
1880 2050
2030 2100

30 min.

3 45~ 4.‘7

(ig_ F at

Larry €

. Nasss cond =79 N
Pulveri_zaﬁql"lz"m—lffﬂdg‘?;% ;/8 / )

Stability (Std. ASTM
D-3402 - 76 Test)

Hardness (Std. ASTM » . ..
D-3402 - 76 Test)

Moisture

54 (56-5,;)

68-72

Avg. 5.3%

. May vary depending

on weather.
23
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18

-10
(21-31-41)

13.7 tons

2-24 min.
Approx. 10.Tons
About 1 min.

5«63 mm Hg

1-2 pts/ton
#2 fuel oil

7th flue

P.S.&C.S.

Avg. Range
Same

30 min.

Same

Same

Same
Same _

‘Same

During Test
Batt. No. 4_

Section No. : 1
~ Revision No. 1 __
Date____ October 4, 1982
- Page 7 _of 12
Proposed Projected

Following Test :
Batt. No. '
1 2 3 4

18

-10

(21-31-41)

13.7 tons

2-2% min.
Approx. 10 Tons
About. 1 min.

5-64 mm Hg

1-2 pts/ton
#2 fuel oil

| 7th flue

P.S.&C.S.
Avg. Range
Same’

30 min.

Same

Same -

. "Same

Same

Same
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Battery No.
2

Ovens Unavailable 12,13, 24, 25,
| 26, 28, 29, 45,

les
{4

5;. ig’ 23)42.
. . 43,
Ovens Partially Charged* : 35, 36, 41, 46,

Quality of coal charged, as measured by an ultimate analysis.

Range in Percent

]
i
]
i
]
|
|
]
Carbon 76.70 - 79.61
-l Hydrogrn 4.41 - 6.13
l Nitrogen ' | 1.68 - 1.82
| Ash 6.80 - 7.20
i  sulphur 62 - .67
Oxygen | | 6.10 - 9.04
l Fixed Hy0 | - 5.947 - 6.890
]
]
]
i
]
i
i

#partially charged ovens - the reason for short or modified charges is because of

wall damage to the ovens. The procedure in chargihg these ovens, is to charge the

No. 3 hole then the No. 2 hole followed by charging No. 1 until it hangs up and then
‘cut the charge off and then level. When pushed emissions are about the same.
B. Process data that is recorded and is available is as folloﬁs:

(T . stack draft in m Hy.

‘ E. "Flue temperature.

. .
X 3 :Oxygen analyzer.

gg;) Fuel gas volume.
5;:) Fuel gas temperature.

24
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Gas pressure - Fuel

Charging-pushing reporgﬁgii:)

“Oven schedules..” YW e

Daily operator's report.

- Spraying log.

. Flue leakage log.

Daily battery emiQsion moﬁitoring data.
l?.- Daily heating report..~

14:_ Collector.ma1n presghre.

Oven temperature report. ¥

Ultimate analysis of the coal. .

C. Control Facilities Operating Parameters

- 1. Baghouse temberature. 100°F - 150°F.

2. Pressure drop. - 3" - 4" W.C.

3. Bag cleaning frequency - automatic with pressure drop. vw-o jo to 5

4, Pulse-air pressure 100-120 psig. '

5. Flow rate from each.of No. 1 and No. 2 battery sheds and total flow rate

" during pushing and non-pushing modes. | i |
6. Bag materia) - polyester - felt.

7. Bag weight - 16 o0z./sq. yard.

 Jest Area

The test area sha]] jnclude the Nos. 1 and 2 coke batteries, process control

center for both batteries and the south baghouse stacks and control center. A150

~ areas appropriate for visible observations outside the coke plant proper and the

laboratory area for preparation, clean-up and laboratory activities located in the

administration building at Geneva Works.
' 25
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VII. ‘The Visible Emissjons Observation Program Method

i

i

i

i

)

' " Concurrent with mass- emisswn determinations, visible emission observations will be

l recorded by certiﬂed smoke observers in accordance with 40 CFR, Append1x A,

Method 9. A single observer will make simultaneous observations of the discharge
I of the two baghodse stacks being tested during each 2-1/2-minutg sampli_ng period,
Three other visual emission observers will be making continuous observations of

II emissions escaping from any part of either shed. These readihgs will be made as

l specified in par. B.2(f)(6) and (7)(B) and Appendix 1.2 of the consent decree. An
| additional observer will rotate making observations every one-half hour to allow

i

i

i

i

i

i

i

i

i

rest time for the other four observers.

VIII on;agt; by Agencies or Their Representatives During Tests and Process Observations

1. The contractor will have complete responsib111ty for all test work and
ana1ysis. including preparation and clean-up.

2. The U. S. Steel representat1ve W111 make all necessary clearances for entering
and leaving the plant. |

3. Thé contractor may be continuously monitored by UDH, EPA and USS representatives
but no information will be given out or made available either verbally or in .
writing to any person df organization without first clearing with the ussc
coordinator in charge of the test. ” _

4, AN agencies agree to provide notice to USSC before arranging to make any
observations performed under this protocol. Notice shall be sufficient to
give USSC an opportunity to have a_representative present.

26
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5. The agencies agree that agency observers will make all reasonable effort to
' 1dent1fy and report to USSC cond1tions in the field wh1ch may const1tute a bas1s'
for 1nva11dat1ng the tests while in the field. However, each agency reserves
its right to assess.the validity of inspections based on 1ater review and
evaluation.
6. The agencies agree that agency observers wil]-act'as observers on1y, and will
not physically part1c1pate in any of the pretest, testing, cleanup, and

laboratory procedures, including persona]]y making any adaustments or changes

to the operating facilities.

: 7.' During the tnspections and observations of the process, agency representatives
| "and/or their representatives, shall not question any operating personnel -If
1nformation is needed, which is pertinent to the testing evaluation, contact
w111 be made with the USSC coordinator, who will obtain the required data.
USSC shall make a coordinator available at all times during the 1nspections
IX. Quality Assurance (General) '
1. Quality assurance will be applied to assure consistency with all inspect1ons
and all observers. United States Steel Observers will review and be comp]ete1y '
-fam111ar with the protoc01 and the consent decree for demonstrat1on for‘
compliance. | - |
2. UDH, EPA and USSC personnel will meet to agree on definitions, inspection
methods and reporting to assure accuracy and quality assurance.
X, Regorting

Reports will be prepared by USS contractor and copies of raw data and calculations

will be submitted as verification of compliance. A1l requested process and
production data.w111 be provided by U. S: Steel to EPA and UDH.

27
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Distribution of test reports:

"R W, Pett. Chief Engineer - Geneva-Pittsburg Works
John Hawthorne. USS. Research |
D. R. Cronin, USS Pittsburgh Environmenta1 Control |
T. W. Goettgé. Division Supt. Coke and Coal Chemicals - Geneva Works
M. R. Curtis. Division Supt. Maintenance and Utijities
8. C. Bradford Bureau of Air Qua11ty. UDH
| R. L. Duprey, EPA
Distribution of this'Frotoco1:

John Hawthorne, USS Research

Brent Bradford, UDH

T. W. Goettge, Geneva Works

M. R. Cﬁrtis. Geneva Works

T. F. Bernarding, Geneva Works
Dick Wyse, Pittsbufgh C.E.

R. L. Duprey, EPA
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APPENDIX B

COKE BATTERY NOS. 1 and 2
PUSH CONTROL BAGHOUSE OPERATING CONDITION OBSERVATIONS
AND FLOW RECORDINGS

30,
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APPENDIX D

STACK TEST OBSERVATION CHECKLIST
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Eet imated moisture conteat

File No.

Page 4 of 13
4

How estimated

C Factor

nozzle diameter =

Estimated Stack Temperature oF

desired; actual.

(or[Asgs

E bee

10, Pilter medium type
11. Iﬁpinger, condenser cooling

12. Silicone grease V//ﬂ

A impn ot i ICE

system

13, Filter holder:

other

Borosilicate glass

/‘

Filter support:

Glass frit with silicone rubber gasket

Class frit

\/.

Stainless steel screen

Neoprene rubber gasket

Other

14, Brushes: Nylon bristles

P
v , other

15. Storage bottles: glass

, polyethylene 1~

teflon

, Oother

teflon

, other V//

16, Capliner:

v

, glass

17. Petri dishes: polystyrené
' -polyethylene

2

%_

(25l

Signature of Obferver

Affiliation of Observer

Signature of Test Team Representative

Date

Date

43




. File Nao.

Page 3 of 13

'H. - Notes: Include (1) General Comments; (2) Changes to Pretest agreement with

with justification; (3) Identify (manufacturer) and describe condi-

tion of sampling equipment; (4) any abnormal occurrences during

test program. (Additional pages attached: Yes , No )

G Plosle

Signature of Obsejver ‘ Affiliation of Observer ‘ Date

Signature of Test Team Representative . Date




File No.
Page Z.Of 13
Test Test Teat
Run Run Run Sootblow
1 2 3
Date
2, Train leak check initial (R) MO N.O,
' at nozzle: - '
(50,02 cfm @ 15 intermediate (R)
in. Hg initial.
Intermediate and intermediate (R)
final at highest .
vacuum during intermediate (R)
test run.)
final (M) " L
3, z;:g::lxnea leak initial positive line (R) o | wro.
(hold 3 in. H20 negative line (R) Ao, | MO
on manometer for ; .
15 sec.) final positive line (M) v o
negative line (M) Nl e
pitot tube undamaged — L/”/
4., Orsat sampling ey Sques g a/b
. train leak check: initial (1) 7 NO
(should hold 10 Lo
in, vacuum for .
1/2 min.) final (M) Ao ~NO
Orsat: Initial leak check (M) ' L
Tedlar bag: Should hold 2 to 4 in. Hy0
pressure for 10 minutes.
_ Alternate: Completely fill bag and let
stand overnight - no deflation.
5. Time test started

Time test ended

ignature of 933erver

/4

Signature of Test Team Representative

46

Affiliation of Observer

Hrsks

Date

Date



_File No.

Page 8 of 13

A Specific 3o blew de&led N regoet

iffnature of Obberver Affxéx;ation of Observer ate

Signature of Test Team Representative _ Date

47

- Test Test Test
S Run Run Run Sootblow
‘ 1 2 3 '
l o Date
| 6. Dry g'és port initial
. meter :
l _ volumes: ' final
' port initial
. final
I port initial
final
l port initial
final
' 7. Train opera-~ pitch and yaw of probe OK » "
' tion during
I run : nozzle not scrapped on nipple e v
' effective seal around probe - e
. L K probe moved at proper time v /
‘ probe heated [ ——
I nomog.raph changed when _
TS and/or TM changes
significantly v’ v
l average time to set isokine-
tice after probe moved to :
l : next point _ ‘ /ﬁ!c. /S see
Average values: impinger temperature :
. should be <700F P
fil temperature - -7
I \(2500F *+25,'$320°F)circle one L v
stack temperature q8 Fi q_ﬁ— =




File No.
Page 9 of 13
Test Test Test
Run - Run Run Sootblow
1 2 3 '
Date
barometric P taken v bff/

was probe ever discon-
nected from filter
holder while in stack? AJC? e

dor i:f;;l:i:?cmnged MO | NO
Check on filter holder - loosening of clamping %
' device gﬂs UO
feving vt o (D
vlwca,zt;ny particulate R DO
Accurate readings of: Ny L o
AH e
meter temperature s
stack temperature u,/’ e
meter vacuum ol
time per point v | o
impinger temperature N o
filter box temperature e b///
8. Post test: - All openings sealed VA B
—'recovery_area clean sheltered : h,/' L//
- filter handled with gleves, ﬁg;ggngaék o |
- petri dish sealed, labeled NPl B
- any particulate lost 1

//,_\  o S eI Ve — ,
| Y Yo/

Affiliation of Observer Date

Signature Observer

Signature of Test Team Representative ' ' _ Date
: 48




F11e No.

Page 10 of 13 '

Test Test Test
Run Run Run | Sootblow
1 . 2 3 '
Date
- water measured: grad cylinder s v
(d.v. €2 ml) mi 3-2./510 éﬂ;ﬂﬂ'#
- pilica gel weighed, balance net gms 7'2/_5"6 7.0' T i
condition Ve "
- probe cooled sufficiently d "
- nozzle removed and brushed vl
- probe brushed - 6 time_a v Ve
- nozzle brushes clean | '
- glass wash bottles clean L v
- acetone clean | v v
- blanks taken: acetone, water/other V /
Probe brush and extension clean, type Guglld | o7 v
Sample jars: Clean L v
Capped o | v

Sealed btdc)tﬁt;* : Z‘CNVE.&N M. A, NA
Labeled i%"* nAL MK

- Liquid level marked. VA, /Uﬂ, ,

9. Post test Orsat Analysis
of Integrated Bag Sample

Orsat analyzer - initial (M) Initial

. (levels should not fall below ]/
cap. tubmg and not more than .
0.2 m& in burrette for 4 min.) Final \/

Orzagt nnal.yzer - final (M)

D . s

. Signature of Obe rver - Affiliation of Observer ; Date

' _ - water clean

. Signature of Test Team Representative - v ' . Date
. 49 ' - '




File No.

Page 11 of 13

Test Test | Test _
Run . Run Run Sootblow
1 2 3 '
Date
Orsat samples: e*% _
Type: Pretest agreement "
Observed
Reported
Number: Pretest agreement — S
Observed —_ —
Reported - _-
Sample time/point: Pretest agreement - —
Obsetved | - —
Reported e
Analysis at end of test
Orsat analyzer checked against air - -
Orsat Analysis  CO2, % ' 0.0z, _QO%
Oz, % ziof | 20%
co, % 0.0_Z 02)7:
10. ALl samples locked up N
All sampling components clean and sealed L o
All 'dita_aheeﬁ:s submitted to observer %*— /_(_{_Q O ﬁ‘
=~ Orsat ; L}o /W?D .
- Run - isokinetic Mo MO S
- Particulate cleanup 13%; NO e
~ Process data V?A ‘ YQES
- Charts Y %\;

Signature of Test Team Representative

50

Affiliation of Observer .

Date




File No.

Page 12 of 13 -

]NOTESG) ﬁﬁ P(g{”g ﬁuwﬂ;& reg avd W orsw‘rﬁ wsey et

€ orsats prav o3 comge a,hw M"ﬂ l.emf;
4&2—».6 ars-a'l:; wml n{ \J\ft -Qﬂh ‘s o
“the Nt day's o russ ez). Wk, Aot " 2cs wapaft'("
e A Jﬁcf' Oraq-L\ e re %‘ hg‘

HJMSP(W dg

C_D :Dwd'ﬁ*‘at h:ﬁmee‘bkf& Wc}cég—%tﬁ;“ﬁ\
" Sheets world e suppltl ofrtbe lark fw,-, w,ef; .
Aok (b C00?8 late D Hhe da '44 A MM u,qg n‘:ci

G

Dt ol Jabe sheets CprcedOamd Celd tetorn

be. menlg 8 o0 Fe. Zz (982 .%a Jobr wus &
veds ouh\ M\e mhss Jimke week Uhen 1€ wey
(ecenrdl ‘e only Jgta .ududraQ was prcs data,
Na mf.c«(q-éz Mz La o regtVEd vkl He
| teport wos recmvr -

/&& GCA . ‘ )24cés

ature of Obsgirver Affiliation of Observer Date

8ignature of Test Team Repregentative Date
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File No.

Page 13 of 13

Lquipmsnt
Calibrated

Methods

Limite

Frequency

Pitot
tube
(Typ §)

Adherence to design gpecificationo
in Fog:rnl Register: pages 41760 to
41761 or,

comparison to standard pitot in

wind tunnel - Federal Register

pages 41764 to 41767

Listed in specifications
or

o of A & B values

£ 0.01, and

(c (A) = € _(B)) = 0.01
P P -

Before initial field
use and after each .’
field use

Temperature
Gsuges: stack

Calibration within 10 percent of
sverage absolute stack temperature
+ 7619F: ASTM lig~in.-glaas ref.
NBS-calibrated thermocouple and
potentiometer—or-thermometric fixed
pointe

- 761%F: NBg-calibrated
thermocouple

gae meter,

condenner

outlel Hg-in.~glass thermometer.

gauge being calibrated
and reference gauge
within 1.5 percent.

After cach field use

Probe nuzzle

average 3 micrometer measurements
of internal diameter.

highest-lowest
¢ 0.004 in.

Before initial use,
when showing wear

Metering
syetem

Probe herater

Initial: comparison of a range
of LH valuea to volumes measured
with_wer test meter - see APTD-
ns76

After each field uvase: 3 runs at
2 dingle, intermediate AH, with
vacuum set at maximum reached
during teat series,

use graphs in APTD-0576+

Initial: see APTD-0576'

After each field use:
Within 5 percent of
last calibration

Check after each uae
in field.

Before initial use.

Baromwelet

Hg barometer

. . , .
Alternat ives posaible if approved.

we : :
“Federal Hegivter, Vol. 42, No. 160, Thursday, August 18, 1977.

*Rau. Jerowme J,
EPA. HKesearch Triangle Park, North Cerclina.

Maintenance, Calibration, and Operation of lsokinetic Source Sampling Equipment.

APTD-0576.

March 1972.

Signature of Observer

Signature of Test Team Representative

Affiliation of Observer

52

Date

Date




’ ' s GCA CORPORATION
(( £ . _ Technology Division
- 213 Burlington Road
. Bedford, Massachusetts 01730
Telephone: 617-275-5444
Telex: 92-3339

23 December 1982-

Mr. Marius Gedgaudas ( 8 AW4AP)'
U.S. EPA, Region VIII

1860 Lincoln Street ' ﬂ\/in/
Denver, Colorado 80295
Dear Marius? ‘ .

Enclosed please find 5 copies of GCA's revised observation report for the

coke battery Nos. 1l -and 2 push comtrol shed and baghouse compliance test at

U.S. Steel Geneva Works 19-20 October 1982. The report was modified to address
comments made by yourself and Connally Mears on the original observation report
issued 6 December 1982.

1If there are any additional problems or concerns, please call myself or Paul
Wolf.

Sincerely,

oy

étephen G.. Piper
Senior Environmental Engineer

SGP/jme
Enclosure

BRANCH OFFICE: 500 Eastowne Drive Chapel Hilt, NC 27514 » (919) 489-6550




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

AR 2 9 1993

REF: BANR

Brest . Bradfordpbrecor - v T L T T T
B of Mrquallty - oL . T
Department of Health - .~ ~© -

Division of Environmental fi alth - -

150 W.M. Temple - - 7 @

P.0. Box 00 -~ . -

Salt Lake City, UT 84110

f)e_ar-w_'. gradfords - - R AN
ue have prepared the attachel update (to our letter of April 19, 1982) of

- EPA's reviews of .conpliance demonsirations conducted at the U.5. Steel Geneva
Works through December. 31, 1982. Our indication of 8 successful compli

demonstiration refers only to the periods covered by the tests. =

Other test%cmducted prior to agreement o the amended decree, including
controversial tests at the aitrogen plant and open hearth stack #2, are .
considered resolved & 3 result of the mgotiatims resulting in stipulated
penalties for any violatiens of which we knew pricr to March 25, 1982. If you
have any questims oy comments regarding our conclusions, please contact
Marius Gedgaidas-at (303) 8%7-3MMi. -

el sddeand; !  | Sincersly jom‘s. o _
Z:Z..:ﬁ, o Faf veiginaX sigmed by Bobert L, Duprey '

gﬁ;« c.w'f"s% " Robert L. ﬁuprey, pirector :
T Air and Waste Management Division

hY

_Attmént- S TUR
(= 3 R.ﬁ.‘?ﬁtt;‘d.s.~')fstae] ( B X )
X D, dlfe, prvitelealy) Tt (4 M,-&»H'anwyruv‘ fopetie) .~
O cim oy pivtilee) ot (o )
M Goakis i F2bl 4fF (rommcophind TR L
o (g
OH #),3¢%, (8! SO ) LN

(
e Lensr bypass #5 e \
Fote ,4.4!3545* nis, (- 3

T

CONCURRENCES

SYMBOL fm,ﬁ I B IR | :

O g Pndlld ; -
1 T SR i
oare N 3 (%R b e ISP [ 324 L :

P— v [] .
EPA Fom 13204 :T:AP e adgaudas:dl -2501E :03_/21 /83:3711. OFFICIAL-FILEY




Coke Pushin

Battery #2 (#1 _Hot idle)

Compl {ance |,

Blast Fumacé
_Castmuae §2

_Coke P\ant Stac.: 2

4 wLo«dn)

~ Coke Pushing
Batteries #3&

Fugitive Emissims

1/29-12/3/62 WA
T2/mez2(e2

12/28-29/82

B, Unacceptable cﬂnpliance Demonstration

9/20-24 /82 NA

Cumb'limce .

Compiiance

;@ and shed

. Non-Cumpltante
c::np_‘lﬁmg .
Cunp‘liance :

" (stagks and -
shed fugitves)

*With stanaards. in Ziended Decree




FROM

To"

($§ﬂfﬂ

UNWEDSTATESENVRONMENTALPROTECHONAGENCY

JAN 14 1983 o N
pudit of Compliance Demonstration Report for U.S. Steel - Geneva Works
Coke Battery #2 Pushing Shed; October 19-20, 1582
Dennis Woljan, Air Operations Section lﬂatlkj
Keith Tipton, Chief, Air Operations Section, 8ES-FO AJJ
~John Philbrook, Acting Chief o :
Utah, Wyoming, and Montana Section
‘1. Introduction |
| On October 19-20, 1982, U.S. Steel - Geneva conducted a series of _
particulate emission tests on its' #2 coke shed baghouse.. Requirements for

- ttrecompliance demonstration are outlined in the consent decree under

paragraph B.2(f) and Appendices 1.3 and 1.6. Also applicable is the visible
emission standard of 20% maximum opacity from the shed area and baghouse
stacks, paragraphs B.2.(f)(3)(B), (C). ;

- 11. Summary

Table I presents emission loadings based on the test data reported by the -
source. Audit computations are made in accordance with reference methods 1-5
(40 CFR 60, App. A). I recommend that the test be accepted as reported.
According.to our field observers, the test was conducted professionally and in
a cooperative atmosphere. '

111, Source~Tes; Procedural Ervors

1.. Loaded filters showed net weight losses of several milligrams gach.
 The Voss of filter weight is especially significant when, as in this

test, the loadings are extremely light. We have consistently.
requested the processing of blank filters as a 0A measure and have

" cited the appropriate QA handbook references which are specific to

 this issue. We believe that blank filters are an essential QA tool
in evaluating handling and processing techniques and 1aboratory
equipment. . : _

2. Isokinatics were s1ightTy Tow on one of the test runs. This
parameter, when depressed, tends to bias the results slightly high.

IV Report Deficiencies

1. No list of filter numbers and tare weights prior to testing.
2.  No description of how operating parameters were obtained.

3. No description of analytical procedures.

EPA Form 1320-6 {Rev. 3-76)




LDy LrASIGs

November 30,-1982

Mr. Marius Gedgaudas
S8AW-AP

U.S. EPA Region VIII
1860 Lincoln Street
Denver, Colorado 82095

Subj: Review of Final Report on the Compliance Tests at U.S. Steel
Corporation - Geneva Works Coke Pushing Baghouse System -
South Shed: Stacks 5 & 10 and 1 & 6

Dear Marius:

compliance tests conducted on Stacks 1, 6, 5 and 10 of the Coke Pushing

Enclosed please find the Final Report review of the particulate matter
[ ,qezq?t
Baghouse System - South Shed at U.S. Steel Corporation - Geneva Works.;)

The report, .submitted by Timp Environmental Testing Company Company,
(TETCO), is acceptable. The weighted average emissions of 0.0054 gr/dscf
is well below the allowable emission rate of 0.01 gr/dsecf.

1f you require additional information or have any questions regarding
this review, please call me at 617/275-5444, Extension 4050.

‘Sincerely,

T

John Fitzgerald

JF/mm

Enclosure




File No.
Page 2 of A

Pretest Report Final Report

Yes No Yes Neo

d. fuel feed rate

e. description of fuel feed rate
measurement method

f. description and feed rate of any
. fuel additives

g. 1list and values of operating param—
eters (to be) obtained during tests

h. time interval of recording data

i. data as obtained NA

j. instrumentation calibration dates

4. Process data:
a. liat of raw materials

b. description of raw material
feed rate/production rate
measurement method

¢. list and values of operating param-
&ters (to be) obtained during tests

d. time interval of recording data
e. data obtained NA

f. description of how operating param-— - -
eters are (to be) obtained

g. raw production data (final) NA.
| h. 1instrumentation calibration dates
5. Pollution control device: ”

a. description

b. operating parameters (to be) obtained
during test

kI TR RK K~

c. values of design or normal operating
parameters

d. time interval of recording data

Kl
|

E e. data obtained NA

! 6. Estimate or actual flue gas conditioms
: at sampling location:

a. particulate loading

I
I
RIS
|

b. stack temperature

iewer Affiliation of Reviewer Date

GC#/%?C[\ 0(-\/.

nature of Reviewer Affiliafdion of Reviewer Date

Pretest, Signature of




File No.

Page 4 of /0

Pretest Report Final Report

Yes No Yes No

12. Summary of results:

a. emission results NA

p—

f determination of compliance

S RV
b. process data, as related to _ 3‘(

c. allowable emissions

E. Test Plan Evaluation: Yes Neo

1. Test plan submitted .2 30 days before
test date

2. Sampling location/points conform to
EPA Method 1

3. Sampling train, analytical methods, QA
conforms to Methed 5

4. Facility/source descriptions adequate for
representative test

5. Test plan acceptable

F. Final Report Evaluation
1. Emission results acceptable
2, Source complies with allowable emission rate

3. Report acceptable
4. Return report for corrections:
a. to calculations

b. to body of report

Pretest, Signature of Revievwer Affiliation of Reviewer ' Date
\
(A /é;?ﬂffl ()hJ
Affiliayion of Reviewer Date

I TR P L IRl Y ) | T A o A ;



METER BOX NO. L+ [T

DRY

1.
2.
3.
4,
3.

DRY GAS METER/STACK TEMPERATURE; THERMOMETER OR THERMOCOUPLE

l. Wag a pretest temperature correction used? yes L///// no

2. 1If yes, temperature correction (within £3°C (5.4°F) over range

3. Post-test comparison with mercury-in-glass thermometer
(within #3°C (5.4°F) over range)

4. ‘Recalibration required _ yes no

5. Recalibration temperature correctiom, if used
(within £3°C (5.49F) over range)

6. 1If yes; no correction is necessary for calculations when meter thermometer
temperature is higher. If recalibration temperature is higher, add correc-
tion to average meter temperature for calculations. '

BAROMETER

l. Was pre:est.field barometer reading correct yes no

2. Post-test comparison m Hg (in. Hg) (£2.5 mm Hg) (0.1 in.)

3, Was recalibration required yes o

4. If yes; no correction is necessary for calculations when the field barometer
has the lower reading. 1f the mercury-in-glass reading is lower, then subtract
the difference from the field data readings for the calculation.

JaYy EPA-2 SAMPLING TRAIN ONLY

1. Dry gas meter temperature compensating unit operating properly,

L ; yes o no.

2. If testing organization cannot prove proper unit operatic~, 1f above

1s no, permission to perform test is to be denied.

'GAS METER ~

' - I

Pretest Calibration Factor, Y = .99} * /.0 (should be within 1% of proof)
Post~test check, Y = IQ 99 Y, = _[.©O Z (must be within.'_tSZ of pretest)
Recalibration required yes (o no

1f yes; recalibration factor, Y = (must be within £2%)

Lower calibration factor, Y = for calculations (ﬁretest or post-test)

) ECh S Tech o

gnature of iewer Affiliatigh of Reviewer Date

S T A PSP B AL S PSR R R T e—




REPORT EVALUATION SHEET

File No.

Page 8 of /2

Faciliy: _10,S. Steel = Geeneun Wocks Reviewer: Ged
Source: S&ncks Let  Cole Clant (Saafms.\f__ Date: ’/,/“./39
B Run No. / ) & (e
_ Parameter Report | Reviewer || Report: Reviewer {| Report | Reviewer
b ~(in 2De” 12095 | /8e9.¢ ||/509.8 | 1809. 6 |
 pst - in. Hg/HpO -0¥ | ~oer ||~06H | Z0.6Y
PS in. Hg 2558 | Qssy || 3558 | 35.5¢
TS - OF 10;1.{ lo4 5 || 106.0 |/0¢.©
TP average 1.0938 | 1.0938 |[1.a434 | 1343
Cp _' o.94 | ©-81 ©.94 | 039
Ve - afpm Y555 | 4130.54 || %625 97| Y701 Gl
gs - dsctn yiove v |06 2 ||ewre. v | Yoo 0
Qa - actm - 5/3?)3_,&_ 51,90%./ 5‘?0//.-7 370842
bercent T |lagag | 9540 || /odeyg | 19250
T Ul e o
N Tt U {l.005 8 | 0.0059% ||0.003% | ©.003F
gr/dscf Total[[0.03F |0 013%F llo.oth © .02~
b/t Vo Hid |2-04 | 204 || 1-0F | 1.0%
1b/hr 'TE:-‘m( " 4.4q q‘.,q sy | 525
Allowable ge /dsck o.ol .
FrondHalg
Wes ﬁg&’% (Q‘"’DFOOS 4l0.0053
Simehe A6 ( Y fos, 0.0056 | 6.0086
F factor oil and
% of total
st B

A——————




File No.

- fd]
REPORT EVALUATION SHEET - Page(Q of /[
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UNITED S A TES ENV'ERCNMENTAL PROTECTIO. GENCY

oave: oEP ko 1578 | ' \&/J:

symsecr: Review of U. S. steel Coke Battery No. 2 Push Control Car
Scrubber

From: Thomas P. Lyttle, Technical Advisor _
Air Engineering Branch o .-

TO: Robert R. Geddis
Air Enforcement Branch

SUMMARY

We have reviewed the test report by U. S. Steel on emissions
from its push control car .scrubber on the No. 2 coke battery
at Fairfield. With the exception of some minor problems,
the test is acceptable as submitted. The problems we noted:
were: :

1. the failure to use a meter temperature correction factor
in the test results. The test meter is supposedly
temperature compensated, but we have questions as to the
reliability of the temperature compensation. This
conceivably could introduce an error of 4-5% low.

2. There is no indication that the nozzle was calibrated
prior to the test.

3, There is no gas meter calibration after the test. The
pre~test meter calibration was conducted more than three
months prior to the test. :

We suggest these calibration records be requested and A =
reviewed before the test be accepted. You may also wish to
ask for verification of the accuracy of the meter tempera-—
ture compensation, although the amount of the possible error

is not sufficient to affect the compliance status.

ACTION

. With the reservations noted above, we recommend the test be
accepted as demonstrating compliance with the .03 lb/ton of
coke standard. We understand that the capture efficiency
was found to be adeguate during the test, so this test
should satisfy the requirements for control of push emis-
sions on battery No. 2. AIR EHWORCTLENT

Ay

)
.,.__/
B
. :)-')]‘
_.I;
~

: EPA-RIJION IV
EPA Form 1320-6 (Rev. 3:76) _ _ ATLANTA, GA.




BACKGROUND

You requested this review on September 7.

Bl L

Thomas P. yttle

Attachment




J. K. PETERSON Uargarm

MANAGER

ENVIRONMENTAL CONTROL—SOUTH FAIRFIELD WORKS
P. O. BOX 599 .
FAIRFIELD, ALABAMA 35064

August 31, 1979 .

“//Eirector, Enforcement Division

U. S. Environmental Protection Agency - oM QJ
345 Courtland Street, NE o P
Atlanta, Georgia 30308 S
) ?' "‘.'. - 7‘"3_
" Health Officer A -
Jefferson County Department of Health . 5 2

P. 0. Box 2646 ' : é%;: -
Birmingham, Alabama 35202 T R T o NI N

Director C S :
Alabama Air Pollution Control Commission
645 South McDonough Street

Montgomery, Alabama 36130

Gentlemen:

Enclosed is the test report covering the evaluation of the pushing-emission
control car on Coke Battery No. 2. This test, which was performed by USS
Research on June 26-28, was witnessed by representatives of all three agencies.

- Twenty-four (24) points were sampled isokinetically in each test; standard EPA
test methods were followed.

The test results (Table 1) show an average scrubber stack flow of 44,000 scfm
(dry), an average dust concentration of 0.027 gr/scfd and average emissions
from the device of 0.02 pounds per ton of coke.

The last figure is to be compared to an emission limitation of 0.03 1b/ton
coke, which is contained in the Settlement Agreement of March 31, 1978,
(Paragraph 111 B L), Mr. Harvey's letter of July 10, 1979, confirms that
the capture efficiency requi rement was met during this evaluation.

We would.be happy to review the contents of this report with you at your
convenience.

Sincerely,

Attachment




Test Date,
No. 1979

1 6/26
6/27

3 6/28

Average

Table I

" Fairfield Push Car
EPA Method 5 Test Results

) Gas . 1) Percent Serubber
Percent Volume Flow, Weight of Dust, Dust Dust Percent Loading, Scrubher Stack bwmumﬁnmﬁ
Stack Hy0 by Sampled, scfm acetone Filter Cong, Loading, Isokinetic lbs/ton of Removal EMissions Water Load-
Temp, °F Volume scf(dry) {dry) Total gr/scfd _1b/hr Sampling coke pushed Efficiency lb/push ing, ib/irast

123 15.0  48.81 43,400 o.owwooqqm.ompq 0.0245 9.1 103.4 6.018 93.4 0.445 6.26

124 13.8  48.50 44,100 "o.cmwmpomw.omwu 0.0334 12.6 94.8 0.027 94.0 0.658 10.:

123 14.2 46.56 47,000 -0.0231 0.0461 0.0229 9.2 94.3 ¢.018 83.5 0.436 6.28

0.0692
14.3 44,000 a.cwmm 10.3 0.021 "93.6 0.513
t .
: L4
. 3)
Orsat Scrubber Operating Data
Flue Gas Analysis, .
% by Volume _ Quencher : Scrubber .
Date, Inlet, Inlet, Venturi
6-26-79 6-27-79 6-28-79 1979 Temp, °F Temp, °F  Temp, SF AP in Hy0
CO3 . 1.0 1.3 Data 6/26 445 154 114 23.5
Illumipants 1.1 0.2 Not 6/27 427 120 113 26.6
Available
oF} 16.5 17.4 6/28 448 125 112 24.1
co 0.3 0.6
8, 0.0 0.0
CHg 0.5 0.2 .
N2 80.6 80.3 ,
Confidential

1. Based on 24 tons of coke per push.

2.

. 3.

Based on 1350 gallons per push.
Scrubber Design AP of 23-inch w.g.

For use within United States Steel
by authgrized personnel YUY




FA Sample Calculations

Fairfie.d Push Ccar—g
1 - June 26, 1979

Taken from Test NO.

1. Average Velocity:

- 1/2
*
2.9 x C X (\29'92 X 1.00 x Ts % AP)

vs(avg) Ps Gd

: 1/2
29.92 1.00
23.2 X X (583)(1.716)) = 78,09 ft/sec

v = 2.9 (0.825) (
35.89  0.94

s (avg)

+ Ppitot factor

2. Gas Volume:

_ P o B
x area of flue x 60 x T(Std) X 5 = x( 1 Bwo)
s (avg) (std)

s - vs(avg)

530 29.89
Q. =78,09 x 12 x 60 X ggz X S50 x 0.85 = 43,400 scfm (dry)

3. Meter Rate: pt A-4

' 1/2
. 29,92 .
R =2.9xC_Xx (A P 2 x.}GOO P Ts) (AP)l/2 x 0.4166

m
P ) d
' Tn Fs
% (1- m S .
(l Bwo) X = X P x area of sample nozzle, 1n.

1/2
29.92 _ 1.
92 . 1.00, 580) ( 0.97) (0.4166)

R = 2.9 (0.825) (
m 29.89 0.94
Confidantial ,
For use within United States Steel ¢

530*%\ (29,89
(0.85) (5‘8‘6 )(W) (0.0266) = 0.49 cfm by suthorized personmel only

* wWith the Western Precipitation EPA equipment, this value®

will always be 530 since a 70°F temperature compensated gas
meter is utilized.




pled Gas Corrected to standard Cond

volume of Sam

AH LI
Pbar'+ 13.6
Voistd) = 'm P =
(std) -
30.00 + %éu% |
v = . ' - = . f, d
m(std) (48.59 ) Y 48.81 scC ry

* A5 previously stated, the Western Precipitator
ter temperature correction

equipment requires no me

‘5,  Volume of Water Vapor:

cu ft
Vu(std) 0.0474 =3 Vie
vw(std).= 0.0474 (181 ) = 8.58

6. - Moisture Conteht:

5 Vi (std)
+
wo Vm(std) vw(std)

B = 8.58 = 0.150
wo 48.81 + 8.58 *

% Moisture by volume =

Confidantial

For use within United States Steel
by suthorizod personnel only

jtions:

= 100 X Bwo = 100 x 0.150 = 15.0




1.

10.

A

pust Loading (gr/scf, dry)

\ | M
c_ = Q.0154 %5 V—Jl-—:>
s - 9 m(std)

c = 0. 0154(

e 81 )=o.oz45 gr/scf (dry) | -

pust Loading: 1b/hr
l1b/hr, = L0 (gas volume [Q ] ' scfm) (gr/scfd)
7000 s
6o L . i o
) Confidential /
gerubber Efficiency: % Removal For use within United States Steel ggf

by authorized personnel only

Percent Removal =

1b/push scrubber discharge water % 100
lb/push scrubber discharge water + lb/push stack emissions

_ 6.26 _
= 5Ia% 1 6 3¢ ~ 100 = 93.4%

Isokinetic Variation:

v, 0.01667 == ) (100) 0.00267 1n: Hg cu ftY

L]
]

<

_n _AH -
+ Tm (Pbar + 13.6)]_ divided by © Vs Ps A

(583) (1.667) | 0.00267 (181) +48.29 (30.00_+ 0.75ﬂ B -
= 103.4%

n

530
1= (70, 48)(78 09) (29.89) (0.000185)




Al

n

Nomenclature

Symbols Used in Calculationé

Cross-sectional area of stack, ft2
. ]
Cross-sectional area of nozzle, ft

Proportion by volume of water vapor in the.gas stream,
dimensionless o

Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas, lb/scf, -
dry basis ’

Concentration of particulate matter in stack gas, gr/scf,
dry basis ' : ) ‘ ;

specific gravity of gas in stack, dimensionlééé-

Average pressure drop 2across the orifice meter, inches

H20

Percent cof isokinetic sampling

Total amount of particulate matter collected, mg
Barometric pressure, inches Hg

Absolute pressure at meter, inches Hg

Absolute pressure in stack, inches Hg

Absolute pressure at stapdard conditiong, 25,92 inches Hg
velocity head measured by pitot_tube, inches Hzo

Average of the square roots_of the velocity heads
measured in the stack, (inches H,50) "

Volumetric flow rate, dry basis, standard conditions,
£t3/min

Meter rate at meter conditions, ft3/min

Absolute Adry gas-meteX temperature, °Rr

Confidsntisl y
For uss wiibin Unitad Stata Steel ¢
by authorized paroanes of Y
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BAPIRSCR TRAIN OPTIONAL. WAY DE REPLACLD
BY AH EQUIVALENT CONDERSER

&

WEATED AREA  EILTERMOLDER [ THELMOMEIER  CHECK
/VALVE
PROZE ﬂ 3
o SVACUUM
! LINE
REVENSLTINE
PITOT TuibE Y
FIIOT MANDETER BAINGE
BY-PASS VALVE
ORIFICE /
e i o -
J
G‘:’ "\ VACuULY
e
GAUGE
[ MAIN VALVE
THERLIETERS
DAY TCST METER  AIRTIGHE
pusP
Confidential

For use within United States Steel
by authorized personngl only

EPA PARTICULATE SAMPLING TRAIN

mﬁ} Y

CH‘_'IWI‘EY

DRAWING N

L PROVID BY FIGUIRE
JOH UNITED STATES STEEL CORPORATION KO
18°D°5 3) RESEARCH LABORATORY '
August 1979 § ' L.
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Confidential )
For use within United States Steel {f

by authorized personnel only

DUST+SAMPLING POINTS, EMISSION-CONTROL-CAR STACK - FAIRF1ELD |

%‘k@g{: BY CHK'D B APP?&}IED oY {UN 5 _ - = FiGUR_F_

; : ITED STATES STEEL CORPORATION i

CRAWING Ko | 1g-1R4081(0%) RESEARCH LABORATORY W9, E
GATE -




CALIPIRATIEN  TATL
TEST STACK LOCATION: . Bese»&ci /ﬁ_’:?i.-__,.. Erm. 282 .

FORMULA = TN\ Tol veb e

POINT  NO. | =
: ; 7
SO NT  No 2 o« AR . —Elee s g s B2

POINT NC 3

TOT TUBREL Moy =5

PiTor TJUMC CALGHERATIONS

e p— e

Ty B3 -8-79

o iy« e i

TN P e 4q

PITOT  FACTOR

6520 oS ' ” .99. = 0858

L 79¢

L B2S Ty ifALi

yi

VO s 1l
V.2 4G .

Confidential
For use within United States Steal

by authorized personnel only




EPA DRY-TEST~-METER CALIBR ION

NiE 0F Coatiscariced 3-5-79 - GARGPLTIRC Fressuce 28 95 #y
Viniis OF PERSONS PERFORDING CAtsBRATLA Cd Loant

Jon/seLe A/'Q J 6)0/1/50.5.:'.' SERIAL NS _E-1-uso

VET TEST PIETER  MANVEACTURER Teccismn Jerewtiie (o

Confidential

Jer TEST PISTER SERIAL ME Rl viain wnies swes sun ({1g0)
N by authorized personnel only 2/
ARy TEsr _MeTeg WET_TEST  MIETER
INAL VerumE Os28.3/ |  Gas  MeTereo__9.34
MITIAL Vr.',’c’n)f QS17. g0 . | :
15 AETERED _881 Herek Teme PEterR FRESSURE
| 5 . 78 | =
JeTc o CRIACE e asuRE (14 l{,_O) 10 | 78 0
5 7.70, B T 78 o
/10 el R0 78 ' -_‘ o
5 1t 70 - 25 - 78 o
RO *. ¢S : 30 78 o
25 o ta73 NG .78 __©o
30 ' 1. (9 '
VG | + .70 = o0.05" My | |
§5—.G7
" (3_.8/\ ée'ls;.:"zos-) : VstD = §.34 % | @Mj,_??_ ) )
= 854 SCFD - . $.6o 3CFD
(cF:1007)
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GENERAL BATTERY DESCRIPTION

The No. 2 Coke Battery is a six meter Firma Carl Still battery, and
consists of 57 ovens. lts brickwork and heating are identical to U. S, Steel's
Gary Works Batteries 2 and 3. The ovens are 6.2 meters (20.3 feet) high,

14.6 meters (47.8 feet) long, and L6 centimeters (18 inches) widei The oven
‘taper is 8.9 centimeters (3-1/2 inches) from pusher side to coke side. The

. annual designed coke capacity of this 57-oven battery is 816,000 metric tons
(900,000 short tons). Full preheat ‘operation schedule will be 106 ovens per
~ day.

The heating system is the unique Still design which is distinguished by
several features. First, is the multistage burning of the fuel gas. Unlike
other systems, the mixiﬁg and burning of fhe fuel gas with the combustion air
takes place at six different levels in the heating flués to provide more even
heating over the height of the wall. Second, fhe waste heat canals are located
under the battery pad. There are six precast concrete archways running the
length of the battery. Each collects the waste gas from one-sixth of the
battery.

The oven doors are of latest U. S. Steel Research and Engineering_des{gn.
The battery equipment consists of two one-spot pushers, two door machines, two
hot larry cars and a single spot quench car connected Lo a car capable of
collecting and cleaning the pushing emissions. All battery machinery is
powered by 250 volt DC. The battéry top has four charging holes per oven and

s collector main on both the coke side and the pusher side. Two back pressure

control butterflies are used to control collector main back pressure.




Core Barrery /e 2

), 78 1919 CF b
Cote Oven Gras
J o

QuenchCar] — /03 7/ Cok e

3

Corez Brrrery

(&7 ovems)
] 48 T/hr . 535 MMEF hr
Corr- Coke Ovenlras

PDES 1G4S 'C#ﬂ#c/ 7Y

Max., Cprrerry = 200 7/ne CoAt




. 6-26 6-27 6-28
€OG Btu Value 497 438 489
COG Consumption Rate 12,800 M3/Hr 8,970 M3/Hr 11,640 M3/Hr

*Flow interrupted 1 min.
“every 20 min. for reversing

Collector Main Pressure 14 MMWC 14 MMWC 14 MMWC

Both coke and pusher side lids were closed on all pushes.




' COKE PRODUCTION AND COAL CHARGED DURING TESTS

Coal Charged = 33 Tons/Oven -

Coke Produced = 23 Tons/Oven

6-26-79 9:54 a.m. - 11:27 a.m. 4:25 p.m. ~ 10:45 p.m. - 7:53

(23 T) (24 Push)/7.88 hr
(70.1)(33)
(23)

70.1 T/hr Coke
100.6 T/hr Coal

nw

6-27-79 7:55 a.m. - 5:40 p.m. = 9:45
(23 T) (24)/9.75 = 56.6 T/hr Coke
81.2 T/hr Coal
6-28-79 8:24 a.m. - 5:40 p.m..= 9:16

(23 T)(24)/9.27 = 59.5 T/hr Coke
’ 85.4 T/hr Coal




. - COKE AND COAl. ANALYSIS, JUNE 25 - 28, 1979
Coal Screen ' 6-26 6-27 6-28
Size ' #2 - #2 #2
2" _ ‘ - -

.l- os" R - — —
0, 525" - - -
3 Mesh A9 o | 4o 3.0%,
6 Mesh ) | T 450 /3.0%
10 Mesh ] 0 Fe Jé_ﬂ%. -
20 Mesh | 142.0% (0% WL
Coal Analysis
H,0 o 44 3.95 478
Sulfur | n. 52 . f},t 0.¥3
Volatile . 011 - 36.49 ' #_’Z__ /6 |
Bulk Density ' di 5 4543 5.3
Coke Analysis? B ' L& & | #42__ -f_ﬁ___.
H,0 , 13.00 997 1 400
V.M. - 1 _o.80 d.70 1 298 1
Ash 7 &5 | 948 42¢7
Sulfur 2.73 2.2 1 0.73)

. Stability Nb 3.0 43
Hardness |, NA N ] 20..3
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