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1.0 INTRODUCTION

The Energy and Environmental Division (EED) of Acurex
Corporation was retained by the U.S. Environmental Protec-
tion Agency (EPA), Region V Air Enforcement Division, to
witness emission testing of a mobile pushing emissions con-
trol system at U.S. Steel Corporation, Gary Works, Gary,
Indiana. Particulate testing was conducted at the No. 3
coke oven battery scrubber car outlet stack during pushing.
Visible emission (VE) determinations and process operation
data were also obtained.

Testing was conducted from September 14 through 16,
1982 by U.S. Steel Environmental Engineering Department
personnel. Mr. David R. Pluhar, of EED, observed the par-
ticulate testing, conducted VE observations of the hooded
coke guide and the scrubber car outlet stack, and recorded
process operation data. U.S. Steel personnel performed

simultaneous VE observations.




2.0 PROCESS DESCRIPTION

The mobile pushing emissions control system consists of
two hooded coke guides, each mounted on a door machine desig-
nated as east and west, a single-spot quench car, and a rail
car mounted wet scrubber system (No. 9123). The hooded coke
guides were constructed by the American Bridge Division of
U.S. Steel. The single-spot quench and mobile scrubber cars,
which utilize a Ducon scrubbing system, were designed and con-
structed by U.S. Steel at their Johnstown Works facility. The
scrubber system is constructed of Type 316 stainless steel and
consists of a quench chamber (equipped with water sprays),
Venturi wet scrubber, and a separator. The flowrate through
the scrubber is about 40,000 dry standard cubic feet per min-
ute (dscfm), with a pressure drop of 24-inches of water. The
water used in the scrubber is received while the quench car
is in the qguenching tower and is not recirculated, but renewed

after each push (Figure 2.0).

2.1. OPERATING PROCEDURES

After the oven door has been removed, the hooded coke
guide is aligned with the oven. The single-spot quench car
is then positioned under the guide and an articulating elbow-
duct from the scrubber inlet is raised, connecting the quench
car to the scrubber car. When the quench car operator signals
the start of the push, the gquench chamber and Venturi sprays

are started, and the ID fan damper is opened. Emissions
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captured within the guide and quench car pass through the
guench chamber, the Venturi scrubber, and the separator before

exiting through the exhaust stack.




3.0 PARTICULATE SAMPLING PROCEDURES

Particulate testing of the mobile pushing emissions
scrubber system was conducted in accordance with the proce-

dures outlined in the EPA Standards of Performance for New

Stationary Sources, Methods 1 through 5 (Federal Register,

40CFR60, Appendix A). Additional testing parameters were al-
so tentatively agreed upon by the EPA and U.S. Steel:

(1) One run per day will be conducted during
daylight hours only.

(2) The sampling rate will not be less than
0.75 dscf at each sampling point.

(3) Each of the four ports will be traversed,
six sampling points per traverse, during
each run.

(4) Only one point will be sampled during a
push.

(5) Sampling will begin with the movement of
the ram and end when the ram is fully ex-
tended, plus 1l0-seconds, or the first:
movement of the quench car, whichever oc-
curs first.

(6) When determining compliance with the Con-
sent Decree, the scrubber car control sys-

tem tested on battery No. 3 cannot be
tested again on another battery.

3.1 SAMPLING LOCATION
Sampling was conducted in the scrubber exhaust duct,
which had been modified with four sampling ports along the
vertical face. The duct is 20-inches deep by 40-inches wide.
A total of three runs were conducted, one run per day.
A total of 24 points were sampled during the first two runs

as required by the test protocol agreed to by the EPA and




U.S. Steel. Preliminary calculations of the first run by U.S.
Steel indicated that the required sampling rate of 0.75 dscf
per sampling point was not attained using a 24-point traverse.
In turn, a total sampie volume of 18.0 dscf could not be at-
tained. The SEA observer was notified of this halfway through
the second run. 1In an attempt to meet the required flowrate,
the SEA observer and Mr. George Czerniak of EPA Region V de-
cided to increase the sampling points to 32 during the third
run. The second run was completed using the 24-point traverse.
The required sampling rate still could not be attéined during
the third run. Port locations and sampling point configura-
tions (both 24 and 32 point tests) are presented in Figure

3.1.
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4.0 VISIBLE EMISSION OBSERVATIONS

Visible emission observations were performed in accor-

dance with EPA Method.9, Visual Determination of the Opacity

of Emissions from Stationary Sources.

Visible emission readings of the scrubber outlet duct
could only be performed during two pushes because of unfavor-
able viewing conditions, i.e., overcast, white vapor plume,
no contrasting background, during the remaining pushes. The
data sheets, which include process information, are presented
in Appendix B.

Mr. Bob Trezck of U.S. Steel, Environmental Engineering
Department, conducted simultaneous VE readings of the hooded
coke guide only. The scrubber outlet duct was not read be-
cause of the water vapor plume. The U.S. Steel observers

field data are not included in this report.

4.1 OBSERVATION LOCATION

The observer traveled along a service road, about 100-
feet south of and parallel to battery No. 3, to maintain a
clear viewing position of the controi car during pushing
(Figure 4.1). Each position took weather, sun angle, and
wind direction into account.

Visible emission observations began as the coke exited
the oven, continued as the quench car traveled to the quench
tower, and ended as the guench car entered the tower or the.
observers' view was obstructed by steam, building structures,

etc.
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Using the sky as a background, opacities were read about
50-feet above the battery while the scrubber car was in the
coke-receiving position. This was due to structures located
directly above the battery which obscured the observers' view.
When the car was traveling to the guench tower, any con-

trasting background was used.

4.2 EMISSION POINTS

Emissions were noted escaping from two areas. The pri-
mary emission point was a gap between the oven door and the
hooded coke guide. Emissions also escaped from an opening

where the guide connects to the gquench car (Figure 4.2).

-10~
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5.0 VALIDITY OF THE TEST PROGRAM

o The EED observer could not view the particulate testing at
close range because of limited space on the scrubber car and
safety restrictions imposed by U.S. Steel. The observer

o viewed equipment preparation, sample recovery, questioned the
test crew about testing procedures, and reviewed the field
data sheets. NoO process upsets were encountered during the

® study. The observer also reviewed the final report prepared

by U.S. Steel which summarizes the testing program. The
results indicated no significant deviation in the emission
.‘ rate between the two 24-point tests and the 32-point test,
although the sampie volume from the 32-«point test was con-
siderably larger. It is the opinion of the observer that,
® in this case, increased sample volumes during the 24~-point
tests would not have significantly increased the accuracy
of the results.
® The testing procedui‘es employed during the testing
program provided representative emission rates of the mobile

pushing emissions control system.

-12-
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PROJECT PARTICIPANTS

Acurex Corporation

David R. Pluhar ~ Test Team Leader

U.S. Steel Corporation

Pat Murphy Test Team Leader
William S. Kubiak Test Engineer

Rick Elkin Field Technician
Gary Hammar Field Technician
Robert Trezak Process Observer

Theo Sandidge Process Observer

(EPA Representative)
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B-1. September 14, 1982




| < l Source: . |
| Y Evalustion & o
® Analysis VISIBLE EMISSION OBSERVATION FORM Page | of &

Date 4-14-B2 Company Name L.S.STEEL
Observer D.PLUHAK Location GAAeyy LOOAKS
¢ U.S. EPA Region S

source: CoE Qﬂ-r-rea.c! No.2
Pusning wf Scavesen. CAr
Cosrinols. O wo. dit3
Source Height: 2o ft
Distance from Source: loo ft
Direction from Source: Soutd
Wind Direction: SW Speed:\5-10 mph
Backoround(s) Used: (1) Sky
(2) Batvenry  (3)
Colors of Backround(s): (1) Reuvé
° (2) Black (3)
’ Colors of Emissions: (1) GcACK
(2) Buencw, (3)
, Ambient Temperature: 75 °r
° Relative Humidity: <508 (5509
Reading Conditions: exOeolBrrCIpr0
Comments: ﬁue. ‘l‘o shud.ufz_ Observation Point:ﬁ_ﬁm'u.é GoAD
of the batlevy above the Soutw OF  BATTERY AD. 3
° e dooss and Yo coald _
wa, sustenn Lhicdh dbscoveSignature: \f . 2\ M
& e ) Date Last Certified: 4-2%.-82

L g ave Show: Sun, Wind, and North Arrow
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< l Source: o |
Y 2 SMa | -
Analysis VISIBLE EMISSION OBSERVATION FORM Page2of &
Date

G-14.-©2_ Company Name_\).S. STEEL
Observer 1. PLudAar. Location_GARY Luolks
U.S. EPA Region_ S

source: Core ENTrerty No.3
Qostinate WY Scrveen (AR .
Car. vo. 9112

Source Height: Ao ft
Distance from Source: leo ft
Direction from Source: S

Wind Direction: N _ Speed: 20 mph
Background(s) Used: (1) Sk

(2) EAwemty  (3)

Colors of Backround(s): (1) BLuL

(2) BUACe. (3)

Colors of Emissions: (1) QurAcK.
(2) (3)

Ambient Temperature: 1S OF

Relative Humidity: <508 (5503

Reading Conditions: EXOepDIrrEIPRC]
Comments: 1L:00 m'w\A &»HM Observation Po'int:Su-\;u.n. voad So_JLL
‘GVM\ Sw o N, (5( k_x._ﬂ‘-f.xc.;_hb._B

Accompmied) by LS Sted |
Signature: ‘)Q!!‘!g )Q\ %

¥muﬁ : Boo Tveaek +
Theo M\% Date Last Certified:  4.2R.@72

Show: Sun, Wind, and North Arrow

\

Observer

140°

%
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VISIBLE EMISSIONS OBSERVATION FORM

g Company ULS.STEEL - O ARy Looays Signature M_@_MA_
q

Location CokE BATTERY MO. 3 Date -14- 82
PusHinds ~ SCROBRER. CARL. DM ORI A T 0n)
Nw CA. po. QLY w
® - [TIME N Time '
(2400) | MIN 0 15 30 45 2400) J MIN | O 15 30 | 45 |
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® 2 171 1 32| 0 |50 | 20 | 1§ |
3 whovh| 33| 6 | 0| 07 o7
4 34| oF
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® 6 . 36
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9 3¢
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11 41
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13 43
® 14 44
15 45
16 46
17 47
° 18 48
19 49
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° 22 52
23 al n [ s3|s [ x | »x | x¥
24 g3 pus 54 | X 7| OoT
25 55
° 26 56
27 57
28 58
29 . 59

¥ last veads Auviva K dosh .
® Notes:.r_km‘“as 'hél Adusin co pon *’Ehmd 1o uu&\ tTower .

X -Yiew doscured bu Smolke Lrom. coke sav.




< Source
V3 I\ Setonc

pa.sz-véé

VISIBLE EMISSIONS OBSERVATION FORM

ot Company U.6.STeEL - OAae Looaxs Signature M&M

Location Cow-€& BRTTERY No. 3 L
Postisnin - ScRVBRRER (AR DEMOPSTLATION

Date

A-4-82

Cert Mo, 1)
d’"s:‘_ TINE Mo [ Time '
-~ |(2400) | MIN 0 15 | 30 | a5 2400) | MIN | O 15 | 30 | 45
12~ 0 30
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n n-| 3 | ¥X | x |26 | S 33
efpos| 4 [ X*| OT] O7 34
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o 6 . 36
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® 10 40
13 [ | 12 | % | % | % | x¥ a1
dSolposhh [ 12 | X o¥f 42
) 13 43
° 14 44
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® 26 56
27 57
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29 - 59
% - [ e * osh.
¢ Notes: 4 - Last, reas Mxtedja:l:ﬁuv -h?au&s o c“ouu&n ooty .

X = Yiews obscored by smoke Lyon. Coke wavT.
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B-2. September 15, 1982




o o zls Braation =
Anslyss VISIBLE EMISSION OBSERVATION FORM Pagel of G
Date q.\5- a2 Company Kame U.S .STeeL
Observer D.Runar Location (bARY Wodws
* U.S. EPA Region 5
Source: Coré PATTeRY No.3
Pusring — Scrugsil CAR
® W USE .
Source Height: 30 ft
Distance from Source: oo ft
Direction from Source: S
PY Wind Direction: N\ Speed: § mph
Background(s) Used: (1) SkY
(2) Bavery (3)
Colors of Backround(s): (1)vx. GeAYy
® (2) Bvecy (3)
' Colors of Emissions: (1) Guacs
(2)  Bauk (3)
Ambient Temperature: S °F
PY Relative Humidity: <508 (G508
Reading Conditions: EXCIepIrridPRO]
Comments : Observation Point: Sevuice (oo 5_;00'62\
WD cupER 09:00 of the balery.
) Jo AIEST . -
' RETUANED TO NW Fq.4o. Signature: AL R
SOad To 15-10 upd @ il.00, Date Last Certified: 4-22.2
Corrvmeprrs * Show: Sun, Wind, and North Arrow
@ BvE To WRWTIVRE OF Twue _ N
BatrelY Aloue AL ovEN Ooots Source
TTiE Cont dARDLAA DYSTEWA
Wit ofSeont NIEW , RLADMICS
ARG MADE AT PPPACKiMONELY ' ﬁ'ﬁh
@ SOFLET AGouE THE Ooor, . " d;%’
™S,
~
[
Observer
° 140°

OVERLAST




d o)} Source .
Y 1 €valustion &
Analysis VISIBLE EMISSION OBSERVATION FORM Page20fq

Date. q.15-©2 Company Name V.S .STEEL
Observer _'!_}.'pwnaﬂ. Location GIARY Wooaks
® U.S. EPA Region 5

Source: Coné BaTreRs Mo .D
Posiings Wi Sceveash
CAB.  IN BE .

¢ Source Height: L ft
Distance from Source: oo ft
Direction from Source: S
® Wind Direction: N Speed: i5-2omph
Background(s) Used: (1) Skv
(2) Ba-rery (3)
Colors of Backround(s): (1) \T.GRAY
® (2) Beack (3)
i Colors of Emissions: (1) Boaex
(2) Bervcx (3)
Ambient Temperature: bo °F
° Relative Humidity: <508 (G509
Reading Conditions: exOepDrrM¥prO
Comments: (WEATHEN. Cornsdivions Observation Point: Sorwce road’ §wéL
AETER- 11.00 . of bok@uu’.
° - BOB TREZAK — VSSAEEL \} .l' a\
“THED SANDIDGE - V.S STEEL. Signature:em‘ﬁ@ . m&&uu\
Wi TaEssts Pusdis ASo | Date Last Certified: 4-.29-9Z
Show: Sun, Wind, and North Arrow
. b
®
o
Observer
140°
@

DNERLAST




le | 3otq
s!&muon&
Analysis - |

VISIBLE EMISSIONS OBSERVATION FORM

Company _U.S.STefl -Gaevy Lworks Signature i}),g& ‘ g ( MEQA_
q .15-82

Location CoKE BATTeERw No.3 Date

PusHingG ~ SCRIBSLR. CAR. DEMONSTRATION]
NERS CAR. 195.912.2

TIME A Time '

(2400) | MIN 0 15 30 45 2400) | MIN | © 15 30 45
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< 1 Source L
Y Iz s Evabuation &
VISIBLE EMISSIONS OBSERVATION FORM
Company _0.%. Ste€l - GARY WoRKs S‘ignature M
Location CokE BATIERY NO.3 q..15. esz.
PusHinGs ~ Sepwener CAR ‘beMnstm-rmu
Con®d Q2% el
TIME 10 Time
(2400) ] Min | © 15 | 30 | a5 |** k2a00) | mIN | © 15 | 30 | a5
1o 0 30
1 31
2 32
3 33
4 34
5 shd 10| 35| 0 iIo | 1s* o
6 caop 36 | o
7 ) 37
8 38
9 32 | Pused o) puEan | Mo .
10 40 122428 weov|wer SE
11 41 |poe S PESian) Lt
12 42 | @i Wotink Ce S
ol 13 [ o |10 | 25| 20™ 43 |DeviMicR fiuews |TesT
46 | 14 | 10| 107 44 |Paotdcod .
| po®™| 15 45
16 PARs slojtcHED 46
17 |pows jusing tpesT] caa 47
18 | aqnid 48
19 l 49
20 50
21 51
22 52
23 53
fo | 24 6 |20 [ X | x* 54
| o6, | 25 T XT 55
"] 26 56
27 57
28 58
29 59
Notes: Last ?‘”‘"
T Readive qwtu.g,‘\ tewyenr .




e Company U.S.STEEL - G_AM( Loorks Signature \ A
Location CokE BGpTiemy pdo. Date 4.15.82.
PoswinG - SeruBREL (AL VUMbRSTLATION
OUEN) Chw  po. A3 o
® o TIME po.| Time
2400) | MIN 0 15 30 45 2400) | MIN | © 15 | 30 | a5
I 0 ol n 30| o | 20|30 | 28*
1 od7oo 31| 07| o] xT
2 ) 32
* 3 33
3 34
5 35
6 . 36
o 7 37
8 38
9 38
10 40
® L n ] n o | 5] o] io" 41
odb posM 12 | X7 w T 42
S 13 43
14 32] W] 44|00 |25 4o"| 15
¢ 15 vhops 5] 107 57
16 - 46
17 47
18 48
* 19 49
20 50
21 51
e [ | 22 |o | x [ =% x 52
® . s | 23 o'| of 4] 1 s3] o |zo | 30%] 75 |
24 chopo 54| X7 o7
25 ) 55
26 56
o 27 57
28 58
29 59
Notes: ¥ Laest veadi madie A:wuc\ Dosh.
® T - Readsue, by WiA0 ke tav v
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il

7 of§

L. Mubas

wd'('p .

L v e .

X - Vua ;\)achu_é h.( simoke frsan Co




= /A
» €Evalustion&
Analysis
VISIBLE EMISSIONS OBSERVATION FORM

® Company U.S.STECL - GARY Wowxs — Signature i*.gl _)_& E!g&gé

Location CokE BiTreRs«r MO.3 Date . 9.15-82_
Postimitn ~ SCRAUGRER CAR. DEMONSTRATION
CAR NO. 412>
® oﬁe':,,. TIME °,.'|’.e“nme '
(2400) | MIN 0 15 30 45 2400) | MIN 0 15 30 45
VZ- 0 2. 30
1 31
° 2 32
3 33
4 34
5 35
° 6 . 36
7 37
8 38
9 32
° 10 40
11 41
12 42
13 u\?b 12.| 3] © 10 | 20°| 20
o 14 3 6:3‘____4_‘! o'l O'T
15 45
16 46
17 47
® 18 48
19 49
20 50
21 51
° 22 ’gb 2l s210 |25 |25 15
23 %ﬁ- 53] &7
24 | s4
25 55
® 26 56
27 57
28 58
29 59

® No % - Last fen.&mﬁ wode At Push.
e T- Rw.&.»u%s wade Lolife ‘:}u eavy ‘brmnlwr\{‘b cluuujabwu—
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VISIBLE EMISSIONS OBSERVATION FORM

o Company VS.STELL (ALY WORKS Signature MT’)\ MH
Location Cole BATTERY 0. Date .15 -82.

Posrtinin -~ SeauéaEr— CAR. DEMDNSTRANTION

cap. Do, QL3 cﬁe)
.C)@" TIME ] Time
w 2400) | MIN 0 15 30 45 2400) | MIN | O 15 30 | 45
k) 0 3| 30| o7l o
1 31 | VesT| condeTED |AETer]
o A0 | 1B 2 O |1 |20 ¥ 32 | THis| Paset] -
o b 3 sV X7 33
td 4 34
5 35
® 6 . 36
7 37
8 38
2 3e
o | 10 o | X e | 10%¥ 40
® A'z'_géh 11 °'l" x'l" 41
[l 12 42
13 43
® 14 44
15 45
l6 46
17 47
® 18 48
19 49
20 50
21 51
® 22 52
23 53
24 54
25 55
® 26 56
27 57
28 58
t%J'..fﬂ € s |26 l§"‘ 59
* - last veads push .

o Notes: B o, Readinas mads M cold cov '\Ta‘N‘AMQ’*b quuu.t\-\‘ewhr
: X - Viewd obseuved by Smoke Ceon~ coke avt.
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VISIBLE EMISSION OBSERVATION FORM | Page_i of (O

Date G.16-92 Company Name_0).S. Sveer
Observer 'D.pL.uHNZ Location GAaRY WIORAKS
U.S. EPA Region S

source: Coxf BarTeRy No. 2
Pusning, /Scrusece. CAarR

Cae Wo. 4113

Source Height: 20 ft
Distance from Source: oo ft
Direction from Source: S

Wind Direction: NW Speed: |§ mph
Background(s) Used: (1) Skvy

(2) BArTeRy (3)

Colors of Backround(s): (1) LT ARAY
(2) Biacx (3)

Colors of Emissions: (1) BcAcK
(2) Brrge (3)

Ambient Temperature: So °F
Relative Humidity: €508  250%
Reading Conditions: EXC3cDEIFrOprO

Comments: Dot 4o struchuves Observation Point:SeRuicE RoAD SoTwl

oot Mo xHog, svens . OF THE @ATTeER Y.

veaunss Gxg &A_A_@E Pos §

R{‘J:x_ﬂ_._. So é&d Signature:M @ LQ,LQ&,M
webve o [ouu«\ dpoov . Date Last Certified: 4--22-©7Z.

Show: Sun, Wind, and North Arrow

AN

Source

N\

"

Observer

140°
ONCREAST
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VISIBLE EMISSION OBSERVATION FORM Page Zof lo

Q.1 .2z Company Name_ .U S .Steel
Observer D .PLurmae. Location_SARY lueoaxs
U.S. EPA Region 5

Comments:

Source: Cor€ BatrérM NO.3

Poswing.  w/ Scruseee. cal

Source Height: 20 ft
Distance from Source: loo ft
Direction from Source: S

Wind Direction: NNE Speed: 2.0 mph

Background(s) Used: (1) <Skvy

(2) BATnRY

Colors of Backround(s): (1) BLuvE

(2) &k

Colors of Emissions:

(2) Biack

Ambient Temperature:

Relative Humidity:

Reading Conditions:

(3)
(3)
(1) @iAack
(3)
85 %
250%
exCIcoB8rrCIPRC]

READINGS AETER

1%2.00

Observation Point: S€RAACE RoAD Sourat
OF THE BATTERY

Signature; E}Q,Q Q_'?\ . pgl-ﬁzﬂ.é_

Date Last Certified: 4-25-A2

Show: Sun, Wind, and North Arrow
/

—

140°

3

p

Observer
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Anelysis

VISIBLE EMISSIONS OBSERVATION FORM

\ < ~—. —
Company VLS. Svesgr. - Grey lLoorre Signature M/ ¢ ._\{u.[in,(

310

Location (o BArrenty No.2 Date q--82_
Pucrtindtn - TRUBRER. CAR DEMONSIAT 108
CAL Mo .Gy
TIME o | Time
(2400) | MIN 0 15 30 45 2400) | MIN | O 15 30 | &
07 0 o7 30
1 31
2 32
3 33
4 34
5 35
6 . 36
7 37
8 38
9 39
10 10 |srppr| of dest .
11 41 lgpst Doow PR reh usE
12 n| o7 s2f1c |26 | 15 | 1o™
13 esopod] 43| O | © c"] o7
14 |were: hoe Shoanef cAl 44
15 |is gernming usoen T 45
16 [cone Boive [awo dooo 46
17 leoe doto dls secopos . 47
18 fruis *M*ﬁ is YiFresgpr 48
19 ke Poeni hnvl. 49
20 hosteai|Tne ga.oswk- AR 50
21  |geenn Tﬂ-l\\d-uu& Goiew 51
22 Loubt i dﬂb ot| Puse . 52
23 wl o) 3l |2]|te |S5*
24 ] cpapy 54 ] O o | o | X7
25 ss| o7
26 56
27 57
28 58
29 59
Notes: *® Last v wacls Auviwns Pu-_,\.\ -
T wmade Wwhids eavw s tvaodiue v quuuL Lpuwsor
X Niew scuvel hc.{ NP ‘Fvw qoke “toavy{.
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% Stam Ly coke wael obSCutt\% .t

~Q 1 Source 6 4 of 10
Anslysis
VISIBLE EMISSIONS OBSERVATION FORM
Company L.S.STeeL - GARY WoRAKS Signature \T (‘ R p i
Location Cokt &ATERY MNo.3 Date Q182
Pustin e — SCRLUBBEA.CAR DEUDNSTRATION
CAR. AD. G2 w‘
TIME » ‘
2400) | MIN 0 15 30 45 400) MIN | © 15 30 | 45
oB| o o8| 30
1 31
o] 2 | o X X K: 32
41 3 X X X X 33
OLV"#' 4 o) 34
5 35
6 2. o] 36| 0 | 1w | 20 m:
7 oM, | 37| O =) x 7 x
8 4 38
9 | 39
0P| 10 X ¥ X X ¥ 40
p:4%,| 11 X%¥ XT| o7 41
1 ® 12 42
13 43
14 44
15 2 op| 45} © X 2o | 0¥
16 o#| 6] 0 | XT[ XT| x~T
17 47
18 48
o] 12 | © [20 |20 | 8% a9
& 20 | ¥ | X7 o] 50
AF}" 21 51
22 52
23 53
24 54
25 55
26 56
27 57
28 58
29 59
% Last ¢ v ush
Notest 1 seruober " ukt u::)g -\z, quendn towec .




Source _ 56“0
b" 1 €Evaluation & |
‘ﬂ‘mﬂyﬂs

VISIBLE EMISSIONS OBSERVATION FORM

Company U.S STeEL - EHARY LOORKS Signature

Location Coxge RATrerty Mo .3 Date
PosHinG - ScRUBBeR CAR DEMpnSTRATION)
CAR N, QV23 _
TIME ‘ o:,,’JTime '
(2400) | MIN o | 15 30 | 45 2400) | MIN | © 15 30 | a5
oa 0 o] 30 |
1 31
2 _ 32
3 ) - 33
4 34
5 35
6 \ . 36
04| 7 O | 20 |25 | 10™ 37
192, 8 o | % ot 38
P o 39
10 40
11 1 ] a
12 20| oal 2] 0 |28 | 30 | 15*
13 o8t | 43| & | s x| X7
14 R % 44
Al o] X | X [ x¥ 1 as
M| 16 o xT] 07| o a6 |
| 17 47
18 48
19  |Docs fans Sluttclcp AfER 49
20 fuis Qusu . uesT dar ng 50
21 | UsSE,. - _ 51
22 | j 52
23 3 oAa| 53] o | zo [ 28 [20¥F
24 ot | s4a| 5 | 5°] XT| XT
25 e 55 '
26 . 56
oq | 27 O |20 ]| 30| 5™ " 57
oAl 28 1 O ] O o7| o 58
4 | 29 59
% Last f w.uh Autt
3-\1 Ciou;ui« touvser .

Notes: T Qe
X \ tear Q‘DSC.LW(A bc{ smele Ceama C%. coaaxt.
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VISIBLE EMISSIONS OBSERVATION FORM

Company L.SSTEEL ~ OARLY WWORKS Signature M R m

Location CokE BATTERY Mo.3 Date q1b-82-
Posuing - SCauldBer- cAL. DEMDNSTRZATION
CnRdo . D

TIME No{ Time '
2400) | MIN 0 15 | 30 | 45 2400) | min | © 15 | 30 | a5
\O 0 lo 30

1 31

2 32

3 33

4 34

5 35

6 ) 36

7 37

8 38

9 39

10 40

11 41

12 42

13 43

14 44

15 45

16 46

17 47

18 48

19 49

20 50

21 3% 1o | 51| 0 |20 |25 | 16*

22 451 52| &5 | 5| 57| 57

23 53

24 54

25 55

26 56

27 57

2B 58

29 59

* Lost Madet Ko<t sh .
Notes: -y 'Rcodius u\r\ile, Mcﬂf s +m..yJLw<->+o -‘:(;e clua-vj\
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< Source
blzls €Evaluation &

VS . Srek - GARYy Woaks
Location (org Berrreryy Oo.3
PosttiNG - SCRUEEER- CAR. DEMONSTRAT(ON
CraA . 123

Company

7 of 10

VISIBLE EMISSIONS OBSERVATION FORM

Signature

Date

Wil B Pl

q-1-22

(Hgg) MIN 0 15 | 30 45 "°E§'85) MIN | 0 15 | 30 | a5
11 0 o 15 '7—slrlo 30 on) SENS |NOoS .
4on | 1 | o | XT| XT| %7 31 4@? wede wot
[ 2 32 |genn|n steveakr cap.
3 33 | o], T Sceuvpiere ]
4 34 |ouTier STAK ué READ| -
5 35 |Sce bepersmre DT .
6 p 36 '
! 37
8 38
9 3¢
10 40
11 41
12 42
13 43
V| 14 o 20 | %0 207 44
lo#bu] 15 |8 | 8 X7 xT 45
TP [ 16 46
17 47
18 48
19 49
20 50
21 51
22 52
23 53
24 54
25 55
26 56
27 57
Wl 28 | 0 |25 | 35 | 20841 ]| ss| o |20 |35 | 151"_"
od | 29 10|10 |O] OF 59| 10| sT| XTI X
Notes:
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VISIIBLE EMISSIONS OBSERVATION FORM

o Company L.S.Sreel -GRRY woges Signature i)mn.g Q H@J.l-éta.k

Location Cok€ BATTERNY NoO .3 Date _ - Q.16 .82
PosH s - SCRUBHBER CAR. DEMONSTRATION
can o, Q23
.w,ff‘ . [TIME W,}’f,’i'rim _ -
2400) | MIN 0 15 30 45 2400) | MIN | © 15 ] 30 | 45
12 0 ; IZ 30
1 | ]
° 2 s3] 12| 32| 8 | 20| WM \s
3 o | 33] 0 | O] XTI XT
4 Call 34
5 35
6 : . 36
® m [ 2] 716 |20] 725 [15% | 37
A s |lo]| 5 [o67] 87 _ 38
o Lt o | XT| 857 | 39
3. 10 |TUE Senusadt rudr 40
11 | gLeod DroPPcd Dbuww 41
12 oot de Posidion ghsec. 85] 12| 42| o | 2o | 207| VO
13 |woto me Puisdl . ovgviaq o-4% 43 =Y @) OTTOT
. 14 - _ Png" 44
® st 2|15 ol [ x [ x¥ [
| st | 16 | x | xT| XT| XV . 46
o 17 47
18 48
o
19 49
20 50
21 51
| 22 52
i 23 53
24 ‘ 54
25 55 :
| | 26 al 2| el o |25 |38 %
¢ 27 5 e 57] s | o] OF XY
28 & | se
29 59

® Notes:
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VISIBLE EMISSIONS OBSERVATION FORM

® Company V.SSteclL -(aneYy WoRKS  Signature T Ll @ Wu.(aa;\
Location Core BATTERY No.3 Date q-16- 82
| Pusning - Scaverer. CAR  DEMONSTR ATLoN
CrR. Ne. Qi
VN > D:f.drim :
NO-  |2400) | MIN 0 15 30 45 2400) | MIN | © 15 30 | 45
1% 0 13 30
1 31
2 32
o
3 33
4 34
5 Je] 1| 35| ©lo | VS | 8*
o L LI2] 6 10 115 TN zts* 36| o | 67| o7
s8] 7 [ x | x| © i X
ad 8 38
9 39
10 40
. 11 41
12 | 42
13 el 13| 43| © o | X™¥ X
14 oBo | 44| X %7 X7
i 15 45
4| 2] 16 [ o |10 |Io | 8* 46
o-.:;’ll 17 | ol 07| o7 47
18 48
i 19 49
20 50 | ¢
21 ol v| s1] o | X X |1 X
22 <A 2] X | X7] o7
o 23 v 53
24 54
25 55
26 56
o 27 57
28 58
29 59

® Notes:




\Z

s"‘zls Brationt
Analysis

VISIBLE EMISSIONS OBSERVATION FORM

Signature M’P\ I&}jw

lo oo

Company UL.&A.STEEL - QARY WoRKS
tocation CokfE BATTERH NO.3 Date 2.16.-82
DSt ING — LAVBEER. CAR DEMONSTRATION
N Do . 41rLy
TIME o[ Time
(2400) | MIN 0 15 30 45 2400) | MIN | © 15 30 45
14 0 4] 30
1 31
2 32
3 33
4 34
5 35
6 . 36
7 37
8 38
% o o |10 |15 | 1o*|ib]l 14] 32| O o |lo | 5%
o | 10 | 5 | oF] oF a1, | 40| & 57| X
[e*" | 11 P 1 41 Jlest ?ﬁ:\n Hoving, tes
12 42 TJ
13 43
14 44
15 45
16 46
17 @] 14| 7] 0 o | s* «7
18 0] 48] 0T
19 C P | 49
20 50
21 51
22 52
23 53
24 54
4| 25 O | 120|725 15 ¥ 55
ot ] 26 £ | o Io7| §7 56
27 57
28 58
29 59

Notes:




VISIBLE EMISSION OBSERVATION FORM Page 1 of Z

N il!

q. -2 Company Name ).S<steel
Observer D .Pouvvrae Location_Gary LWOORYS
® U.S. EPA Region 5

Source: Sevubbbev cav o Ieuu.v:-)
M§5cw\5 ﬁg[dW\. 4 nhﬂ. oW An
> oshoance O S'M\.

Source Height: 30 ft
Distance from Source: loO ft
Direction from Source: S

Wind Direction: NW) Speed:V5-1omph

Background(s) Used: (1)C W Vou'&&wq'
(2) sleay (3) : ~

Colors of Backround(s): (1) egtam

° (2)_Bloe (3
’ Colors of Emissions: (1) wiaxd @
(2) winite (3)
Ambient Temperature: 86 °f
® Relative Humidity: m 250%

Reading Conditions: EXCIGDEIFRIIPRO]
Comments: 'Plume [mg} Observation Point: %\uau ol

e VL e oyvys. §_m"‘ﬁ\ oo Jucu re.2

50 Q&;b 2 shn_dc
° Signature: 0 ﬁ-‘ Mi

Date Last Cert1f1ed 4-24.82
Show: Sun, Wind, and North Arrow

o
Ne

° N

Observer

140°

| _ *




2 0FZ

® Company LS. Srec e -Lpnte LoorkKS  Signature \FQ,&'@ g ,Bhig! |

Location Sevolbbey cayv ootled slkackpate R.16-82
® TINE Time
(2400) | MIN 0 15 30 45 2400) | MIN 0 15 30 45
0 30
1 31
2 32
o 3 33
4 34
5 35
6 . 36
o 7 37
8 38
9 3¢9
10 40
¢ 11 1) 41 O 1O lo o
12 42
13 43
14 44
o 15 45
16 46
17 47
18 48
i ) nlas|lo| s |iiolio
20 50 | 1S
21 51
| 22 52
® 23 53
24 54
25 55
26 56
o 27 57
28 58
29 59

® Notes:




APPENDIX C

P OBSERVER'S FIELD NOTES: PARTICULATE TESTING




APPENDIX B
SOURCE TEST OBSERVATION
Company name_\}).S. STEEL CoRPorATION
Source tested ScRQUGBER-Ca@ SERVCLING. Wo. 3 BATieRY PuSHinIGn .
Address of source CorE GATIENY wo. 3, GAaay LooRKS, Us STerL |,
Name and title of principle contact_ BiLL KU@iAW |
Telephone number of principle contact 219 -G44 - 3385
Other company personnel contacted:
Name Title
Boa TREZAW CowviQadtiensSTAL  Erstt niCER 1)

THED SANDIDGE

Test Team Information

Name of firm_ V.S Sreel.  EaNIROAMeAITAL EAGIMNEER (n) G
Test team leader_ PAT MORPA Y

Address Telephone Number 21G-844-3385
Other team members:
Name Title
Rick. ELANS EadiRonMEAL ENaniER

L]

_Groy WAMMAR.

Date(s) of observation Seetemeer. 14 15 t 1k 19z
Has EPA observer reviewed test protocol? Yes
Has EPA observer reviewed pretest meeting material? Mo

Other enforcement agency observers present during tests:
Name Title Agency

_Ne psency  fersonnEl  PRESENT.




B2

Sampling Location

Location of sampling ports 4 Po@XS N THE \_!\':-P-'i:ugl_ A

Stack/duct cross section dimensions 20 wdo

Mo

Material of construction 36 eSS  Corroded? Mo Leaks?

Internal appearance:

Corroded? wo Caked particulate? Mo If yes, indicate thickness

Insulation or lining type — Thickness ___ ——
Pipe nipple I1.D. 2! Length___ Flush with inside wall?

Straight run upstream of ports Ves Number of diameters b-O
Straight run downstream of ports \les' Number 6f diameters .S

Sketch of sampling location (Show sampling ports, control eguipment, and
all disturbances to flow. Also jnclude a cross sectional drawing of the

_'é‘aﬁp]ing Yocation):

(oo | et e sonce
e .
‘Do / C T = a2
Cote Quérncn AL SamfL Podt LOCATION)

w""ﬂ

o

Cork& coidE ¢ Ho=2

o

I
A\
\ . 4 Test Powss
S\DE UALL ofF OucT

puencA AT
L~




B3

Sampling Equipment

Sampling method(s) employed \ —'S
Modifications to reference method(s)__ NowE

Pump type:
Fiber vanes w/in-line oiler__«~" Carbon vanes Diaphragm

Probe:
Liner material_3\G Heated? Mes Entire length_ Ves

Effective length__ 4 feet
Pitot tube:

Type S o~ Other (Specify type)
Connected to: Inclined manometer__ &~ " Magnehelic gauge
Range Divisions

Orifice meter:
Connected to: Inclined manometer o~ _ Magnehelic gauge

Range Divisions

Control box manufacturer and Model Number__ Nutecw

Sample collection box manufacturer and Model Number NutecwH

Dry gas meter:
Manufacturer and Model Number NULTECH

Cu. ft./revolution Divisions

Temperature gauge (for stack gas temperature determination):

Thermocouple (Specify type) Other

Filter heating system:
Type of temperature guage used

Range Divisions

Condenser system:
Impingers e~ 4 GHLASS Condenser

Silica gel used? Nes If not, describe means for

monitoring exit temperature and pressure




B4
Free space between nozzle and pitot tube (0.75 in.) _o"

Free space between temperature probe and both pitot tube and probe nozzle

(0.75 to 1 in.) __ o

Equipment calibrations:

_Date Acceptability
Orifice and .dry gas meters 8-24-8Z AecgPtaLc
- Pitot tube(s) I0Ee WMot PlouidED
Nozzle(s) , Petor. To TesT AccoTalre

Temperature gauge(s) (stack) MFo weT Peouined

Magnehelic gauge(s) InEo MOT  Peevided |

Were calibration records presented to the observer prior to.the test?  No

Schematic drawing of sampling train (show only if the sampling train used

differs significantly from that specified by the reference method):




BS
Run Number |
Date 9-14-92
Recorded by Prunar.
Sampling Equipment Preparation
Filter manufacturer and type oupsSs Filer Filter diameter 7o em

Filter or filter container clearly identified? Ve

Filter holder clean before test? Ves Filter holder assembled

correctly? Yes Type of filter holder gasket ?

Probe liner clean before test? Yes Nozzle clean?_Yes _ Nozzle

undamaged?- VYeS

Impingers clean before test? NetU &R, Initial volume of water in impingers

Type of connectors: Ball Screw -~ Grease used? Type_ o
Pitot tube tips undamaged?_ YES Nes Pitot tube lines checked for leaks? Neg

Pitot tube lines checked for pegg'mg" Nes

aw
Control box 'leve'led"ﬂ{“-ef’ Pitot tube differential pressure gauge zeroed asft «* w

Orifice gauge zeroed? el Lu(TMESSED

Probe markings correct? NeS| ‘\e.‘.-rProbe hot along entire Tength? Yes . Vem Dam SaceTs

Filter compartment hot?! as"’?emperature indicator used? Ye$

Ice bath properly filled? j Exit gas temperature indicator reading

properly? DRCRATOR. STATED e ARAD DIFFILULTIES boRwon FIRST Ruw
THERM=COOPLE WAS CRANEED.
Barometric pressure measured? _\_'[Eé Type of barometer ?

1f not measured, what is source of data?




B7
Run Number i
Date q.-14.82_

Recorded by Prunme-

Samplina Procedures

Is leak test performed before start of run? Nes

Leakage rate = [a] cfm @ 15 in. Hg",.Obq‘ .
Number of sampling points 24 Sampling time/pointddtfvf P-ﬁ"‘-_ min,

Probe and sample .collection box movement:

Is nozzle sealed when probe is in the stack with the pump turned off? No

Is care taken to prevent nozzle from scraping nipple or stack inside
wall? 23

Is an effective seal made around probe at port opening? Yes

Is probe seal made without disturbing flow inside stack? Ves

1s probe moved to each point at the proper time? vEs

Is probe marking system adequate tb properly locate each point? Yes

Is nozzle and pitot tube properly aligned at each point? moY VIEWED

1f probe was disconnected from filter holder with probe in the stack on @
negative pressure source, how is particulate matter in the probe
prevented from being drawn back into the stack?_ MA

1f filters are changed during a run, was any particulate lost? NA

1f any part of the train is disconnected in changing ports, was a leak
test performed after reassembly? M

Leakage rate = cfm @ in. Hg.

Control box operation: .
PMIL
Is data recorded on data sheets in ink? No — " Are data sheets complete? Yes

—————pit—

Average time to reach isokinetic rate at each point Mot \WEWED

Is nomograph setting changed when stack gas temperature changes
significantly? ot Viewied>

Are velocity pressures (ap's) read and recorded accurately? BT ViEwed:




+ BB

Is leak test performed at completion of run? _ Y&S

Leakage rate = (8] cfm @ s in. Hg.
Probe, filter holder, and impingers sealed adequately after test? s

Stack gas analysis:

Type of sample: Grab (from stack)_se~" _ Integrated bag
Type of analyzer: Orsat Fyrite o+ Other

For arab samples: Number obtained during run ) Was analyzer leak
tested?  No Checked with air? —

For bag samples: Was bag sampling system leak tested before run?

Was analyzer leak tested? Checked with air?

If copies of field data sheets are not obtained, record the following:

Approximate average stack temperature 140 F

Nozzle diameter . 125 in. Volume of cas metered def
Minimum Ap S.o “H,0 Approximate average Ap $.5 "HZO
Maximum 8p (.5 ""Hy0

Were field data sheets initialed by observer? MO

Comments on sampling procedures:

Acuac SAMALING. WAS ROT L3 ITRIESSED MRnly Poren s
oL THIS QUEBTIOMAIAE Lodné TETERLINED Bl  ews1ionmIb.
SAMOLIMNG CRGL | Pead @ Pl + fosT TesT CRASERUATIONS .
CRSERUEIL LAS PROJIDED woitik  LoPIES of SAMOLIMG DATA
SrEeEELS Fow:wa.. TeESR .




Run Number |

Date -14-82-

Recorded by Pruvar_

Sample Recovery

Location of sample recovery area Crovi oM ERTAL b ERIAn TRAER

Description of sample recovery area environment__ABEauATELY CLEAR)

Type of wash- bottle(s)? NRpLGEE  Wash bottle(s) clean? Y&

Probe brushed and rinsed thoroughly? _ Mes Probe brush clean? YeS

Type of sample containers MNALGENE

Sample bottles clean?__Mé&s Nozzle brush clean? &S
Acetone grade -— Acetone blank value - percent
Filter handled properly? _ Mes Filter removed from filter

holder gasket? ——

Description of filter container GLASS

Impingers handled properly? \Jes Impinger water measured by: Graduated

Cylinder Balance

After sample recovery:

Filter holder clean? M“es Probe liner clean? ‘(&S
Nozzle clean?__/eS

Acetone blank obtained? Ngt™ Séen] Type.of container?
Description of collected particulate appea'rance Doagi Geay f'5¢It.mu- PapTituLAT e

Color of silica gel__ RivuE

Sample containers clearly jidentified? Mes Tightly sealed? Y¢S

Liquid level marked on sample bottles? MO Samples placed in locked
container? NS

Comments on sample recovery:

Acetomé Bt MOT TALER,

BIG POT W ATwEnS FiwsinG OF T TYNry
fiTer HOLBER . WnEny TesT  Lekden kS ASKED, K&

a0 THReT 1T WAD  GEED Towé , Aouvere

fon Tt o of






