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OBSERVATIONS OF SOURCE TESTS
AT RAISER STEEL CORPDRATION
FONTANA, CALIFORNIA

March 26-27, 1979

INTRODUCTION -

Tests to determine particulate emissions from the baghouse serving
Coke Oven Battery C were conducted on the above dates by technical
personnel of Environmental Quality Control, Kaiser Steel Corporation.
Visual emission observations of the discharge stack were also made

during the same period by Environmental Quality Control persomnel.

The tests and observations were conducted pursuant to Paragraph X
of the Amended Consent Decree entered on September 30, 1977 at the
U.S. District Court, Central District of California (Case No. CV76-
0675MML) .

The baghouse was installed at Coke Oven Battery C for control of
particulate emissions in the exit gases from heating of the coke ovens.
The control equipment was in operation about two weeks prior to these
tests. The remaining coke oven batteries (B, F and G) are in the
process of having baghouses installed; Battery C is the third to be
tested to determine the efficiency of baghouse control of particulates
originating from coke oven stacks. (Batteries D and E were tested
November 27-28, 1978 and February 12-13, 1979, respectively.)

PROCESS DESCRIPTION

Pertinent data for the coke batteries at Kaiser Steel Corporation
have beer reported previously (see report for Coke Battery E, March 1979).
Each oven is charged with about 14 tons of coal from an overhead larry
car and heated for 16 to 18 hours to complete the coking process. At the
end of this period, the incandescent coke is horizontally pushed from
the oven into a receiving ("hot") car for quenching and transfer to
the blast furnaces. The pﬁshing 19 accomplished with a ram which travels
on the side of the ovens opposite to the hot car. <Charging is dcne

immediately after the expulsion of the coked product.




The ovens of Battery C are heated with coke oven gas, using 110,000
to 165,000 cubic feet per hour of gas of about 550 BTU/ft.3 heat content
(the variations in observed gas usage are a function of the charging
activity at the battery during the tests). The brick work surrounding
the ovens is used for regenerative heating of the combustion air being

introduced, employing a reversal cycle every 30 minutes.

Emissions from the combustion of the coke oven gas used to heat
Battery C ovens are drawn through a baghouse by a 400 HP induced draft
fan and discharged to. atmosphere through a 225-foot stack. The bag-
house, manufactured by American Air Filter (AAF), consists of five
sections with a total of 840 "silicon-graphite' treated fiberglass
bags of about 38,000 ft.2 total area (design air/cloth ratio for 56,000
ACFM is about 1-1/2:1). The ducting and baghouse are insulated to
maintain operating temperatures near 350°F. The baghouse being con-—
structed for Battery B appears to be similar to that for Battery C

(the two are adjacent to each other).

Although gas fuel is fairly clean, material distilling from the
coke oven charge can leak through cracks in the brick work into the com-
bustion gases, introducing particulates into the coke oven stack gases,
with consequent visible emissions (if uncontrolled) that could vary
from 10 percent ‘to practically 100 percent at times. This variability
is due to differences in the condition of the brick walls of ovens
within a battery, and that the cracks, if present, will be sealed by
fusion of the material some five to tenr minutes after charging, for

any individual oven.

SAMPLING AND ANALYTICAL PROCEDURES

The sampling was conducted at the outlet duct of the baghouse at
& point upstream of the induced draft fan and stack. The gases
angle vertically downward with an approximate 25-foot rum prior to the

sampling station. Two sampling ports were used at 90-degree diameters,

- gampling at six points along each traverse for a one-hour total

sampling time for each test (see data sheets). Great care was used
in the introduction and removal of the sampling probe and nozzle into

and from the duct due to the negative static pressure (7" to 9" Hp0).




The procedure followed EPA Method 5 equipment and procedures, also
including the processing of ''back-half" (impinger) collection to deter-
mine total particulate matter. This was necessary to determine compliance

with applicable local regulations (see discussion of Data and Results).

In addition to particulate sampling, samples of gas were aspirated

" from the duct at five-minute intervals into a 2-cubic foot plastic bag

to obtain an integrated average gas sample for each one-hour test. The
contents of each bag were analyzed at the laboratory using Horiba MEXA/

200 and MEXA/201 infrared analyzers for carbon dioxide and carbon monox-
ide, respectively, and a Teledyne oxygen anaiyzer. Nitrogen was determined

by difference.

The technique used by Kaiser Steel Corporation personnel during the
sampling and sample processing (nozzle-probe, filter, impingers) appeared
excellent to this observer. The personnel have many years' experience
in sampling for particulates; also, the equipment was in excellent condi-
tion and showed careful maintenance. The weighing of the filters and
determination of the impinger residue weights was not observed due not
only to practical limitatioms, but also deemed unnecessary because of

the competence demonstrated by the laboratory persounel.

DATA AND RESULTS

The test data, calculations, and results as submitted by Kaiser
Steel Fnvironmental Quality are included in the Appendix. The parti-
culate matter concentration and emission rates were determined by
three methods due to the different interpretations of particulate matter
by (a) the former Sam Bernardino County APCD, and (b) the present
SCAQMD rules. These are as follows:

(1) Rule 52A: This rule was formerly in effect during the
existence of the San Bermardino County APCD. Rule 524,
rather than Rule 404(a) of the SCAQMD (see (2) below),
apparently is part of the California SIP as suybmitted to
EPA, hence is still considered effective for compliance
determinations. Rule 52A requires all collected particulate

matter, liquid or solid, to be included in concentration




calculations; i.e., "front-half" plus total condensables in
the "“back-half” of the Method 5 sampling train. The Rule
52A test results and maximum allowables are shown on Table
1, and are a supplement to the test resulc summary by Kaiser

Steel Corporation at the beginning of the Appendix.

(2) Rule 404(a): This, the present particulate matter concentra-
tion rule of the SCAQMD, requires exclusion of all liquid
sulfur compounds from the particulate matter weight. In
practical terms, this excludes sulfuric acid which is knowm
to exist as the dihydrate (H2S04°2H,0) when the impinger
residue is evaporated to dryness and desiccated (the determin-
ation of H2S04 is made by titration; this yields the most
conservative value, as has been determined in analyses over

many years by the Los Angeles County APCD laboratories).

"(3) Rule 405(a): This, the present particulate matter mass flow
rate rule of the SCAQMD, is based upon solid particuléte
ﬁatter, as defined by SCAQMD Rule 102. The latter defines
solid particulate matter as "particulate matter which exists
as a solid at standard conditions". This definition does
not exclude any solid particulate matter which may be collected
by the "back-half” of EPA Method 5 train. Thus, solid parti-
culate matter as defined by the SCAQMD inclu@es the total
front and back-half collection of the sampling train, less
sulfuriec acid dihydrate [as for Rule 404(a)], unless the

presence of other liquid particulate matter can be shown.

On this interpretation the SCAQMD and the writer are in agreement,
as confirmed with both Messrs. C. O'Malley and W. B. Krenz by telephone
on March 22, 1979.

The recalculation of solid particulate matter by SCAQMD interpre-
tation yields (as would be expgcted)'higher emission rates than by the
.Kaiser Steel Corporation calculation, which used only the "front-hali"
collection of the sampling train. The recalculated mass flow rates
are shown as circled values on the Kaiser Steel Corporation Summary

and the various calculation sheets.

s



TABLE 1

KATSER STEEL CORPORATION
COKE PLANT BATTERY C COMPLIANCE TEST

RULE 52A RESULTS (&)

Particulate Matter Concentration
Rule 52A - gr/dscf

Gas Flow Rate

Test No. Date & Time (dscfm) Test(P)  Allowed
c-1 3/26/79 ' (Sample lost - No data)
0950-1055 ’
-2 3/26/79 36844 0.0364 0.0505
1330-1529(¢)
C-3 3/27/79 37123 0.0124 - 0.0503
1048-1151
C-4 3/27/79 37268 0.0222 0.0503
1405-1509 .
(a) See Appendix for all other results, data and calculations per-

1))

(c)

formed by Environmental Quality Control-Kaiser Steel Corporation.

The variability in Rule 52A concentrations, as compared to the
Rule 404(a) results, are caused by the differences in the Hy50,
content in the "back-half'" condensables for the three tests.

Sampling interrupted by power failure (53 minutes).
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Other than the Rule 405(a) results, all of the Kaiser Steel Corpora-

tion calculations were checked and found to be accurate.

PROCESS EQUIPMENT OBSERVATIONS

The process equipment observations shown on Table Z were obtained
by the writer and by Messrs. Gerald R. Brown and Eldon Winterbourme of
Kaiser Steel.

According to the control instrument setting, the baghouse filter
bags are cleaned by reverse air pressure when the pressure drop attains
8 inches of water. One cleaning cycle apparently occurred at about 1110
on March 27 during test C-3.

VISIBLE EMISSION OBSERVATIONS

Messrs. Neil Jones and R. L. Skipper of Kaiser Steel Environmental
Quality Control observed emissions from Battery C stack during the source
tests. Their observations are included in the Appendix. (Rule 50A of
the former San Bernardino APCD and 401 of the SCAQMD limit visible
emissions of 20 percent opacity or greater to no more than three minutes

during any hour.)

The writer and Mr. Al Gubey, SCAQMD, informally observed the stack

at intervals and noted no visible emissions at those times.
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APPENDIX

Summary - Kaiser Steel Corﬁoration Battery C
Compliance Tests

Test C-~2
Particulate Field Data
Laboratory Analysis Data
Calculations
Baghouse Data

Test C-3
Particulate Field Data
Laboratory Analysis Data
Calculations
Baghouse Data

Test C-4
Particulate Field Data
Laboratory Analysis Data
Calculations
Baghouse Data

Visual Emission Observations .
Tests C-2 and C-4: Neil Jomes, EQC/KSC
Test C-3: R. L. Skipper, EQC/KSC
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'LASCRATCRY AMALYSIS DATA
PARTICULATE SCURCE SUJ.‘”"

Analysis Date(s) >/2479—3/29/7¢ _ Analytical Chemist S Dev cch

Sanple Date 20 5/ -7  Run No. {—~2.  Location . .
' ' Lab. No. o 2ere . - }

MOISTURE DATA: : —
1. Final Vol. Hp0 in Imp. L 74 ml. 5. Final Wt, Silica Gel 73, £LO gn.

2. Initial Vol. H20 in Imp. 2 27 . 6. Initial Wt. Silica Gel Db Ty gn.

3. Vol. Hp0 Condensed ¢/ m. 7. Weight Gain 9. e

4. Vol. Wash Hz0 37/ m. - o S R

.. PARTICULATE’ DAT A '." IR - e - . L S
. . Front Half: . - L. LT ‘Biclk Half:r .«

8. Final rilter Weight. 3¢.D mz. " . 13. Total Condernsadles —7%7 | mg-..

9. Tnitial Filter Weight 343, nmg. . HZSOL;."ZHZO":.' bbby ms
.10. Filter Particulate /2.2 mg.. '15. Net Condensables . _ Q- 2-mg.
' 11. Probe Particulate 2.2 ®g. | | |

L 12.'Total.Parﬁiculata | . Z‘/ ¢ mg

16. Acetone Wash - ) ?’( ml.
FLUS GAS ANALYSES: - Y '
 Molecular weizhl Detarﬂ.nratlon . Room Temp. _77 /~ Ba*-om. Press ""2 >
Comgonent i

TR oy a sa)se < sap by Heiba Mo of [ At

as. %02 - 5_(.'[: L . 100 79/54»4_ J_ hes f ver

9. g0 . _aea v Core  Herba Mg For 1€ Hroyier
20, iy 28.29 - (by ot |

Other
21.

22.

\\\\\

23.




" METHOD 5 PARTICULATE TEST CALCULATICN FORM

LOCATION A%, cor SHi/ Lokl Dvias (. J}ﬁxfmse DATE

3/24/79

P

RUN KO,__ =2
. L. Necessary Data:
A. No. of traverse roints /2
B. Total test time, (&) é {) __ minutes
C. Water collected:
1. Impinger HQ; Vg 74 mt,
2. Silica Gel, Wy,o | 7205 gn. -
D. Particulate Weight:. SR ‘
. 1. Front Half, Mgy Q. 0/¥% _gm.
2. Back Half, My  0.0747 _gm.
3. Back Half HoSOy*Z2H20 0.0645  _en.
B. \folume netered . i
V. =_. & CF x DMCF = 4 & CF
F. Average t\{EP. 0. Zg / ("HZO)%
G. Average AH LFS "Hza']ﬁ._é = O/ -“Hg
H. Averag;'e meter temperature, T J7 - OF+bbo=_ S¥ °R
I, Average stack temperature, Tg F02 - OF + 460 = 75 3 R
J. Stack absolute pressure, Pg 25’. 32 “Hg l '
K. Stack static pressure -5/ "H0
L. Barometric prossure, Py 2872 "Hg
M. $C0, £99 1 %0, /560 i hCO_002 _i$hNy _7H3IF
N. Area of stack, Ay 20,63  Tt° ' )
0. Area of pozzle, A __foop3et ft2
P. Pitot tube factor, C, _ AF5




+  II. Calculations:

A. Standard Volume Metered

i
Tstd (P, + 757

Vi(std) = Vp X x
. ) Psta o ‘
( 27.03 "Hg)
Vysta) = L7.3%0 x (_#OE CF) x « 3777 dsef
| - ' (_S%/ °R)
B. Moisture Content of Stac.k Gas
1. Hy0 collected in impingers
Vue(std) = K ( VH,0 ) ‘ .
Vie(std) = 0‘0“636. X (_____7..‘.5..{..-“11-) = -3"’/3. '. sef . -
2. HO col;ected in silica gel L
vwsg(étd) = K x { Wyp0) :
Vysg(std) = O0-06H x (905 gn) = __0%2 st

3. Moisture Content of Stack Gas, Bys

: Vue(std) + Vwsg(std)
Bys =

Vac(std) * Vusg(std) *+ Vin( std).

( 343 sefy + (042 scf) . S
Bys = : = 0.093
( 343  sef) + (_2.¥2 sef) + ( 3777 _scf}

C. Molecular Weight of Stack Gas, 1b/lb-mole

1. M4 (Dry Molecular Waight’ =S My Bx

Mg = (0ibl )} €797 $cop+ (0.32 )' /5460 % 0p + (dlés) 784/ _H(N,+C0)
= 29455 _1b/lb-mole ' |

2. ' Mg (Wet 'Holecular Weight) = My (1L - Bys) + 18 Byg
u, =(_225L )1 - 0093 ) +18( 0093 ) = __28.50 1b/1p-m

D. Average Stack Gas Velocity

- Ts &
Ve =K, €, ( )2, /6P
Pg Mg
i
: F3
Vs = 85.’48 ( O-Zf) ( 0‘“'702/ |lH20'2'l )

: (2¥.32 "Hg) { 29,50 bfmole);
= o {0-93 ft-/SBc




S ——re

t

E. Average Stack Gas Volumetric Flow Rate

) — Tgt P
= (3600 sec/hr) Vg A5 (1 - By std 5.
Pstd Ts
U (_Lg.32 "He)
- 62566.8 (50,93 ft/sec)(_20.43 _ft7)(1 - 0:093 )
. | (_z43 °R)
= 22/3053 " dscfh/60 = 36 38 dsefm
F. Polluta?t Mass Rate (Front Half ~ Rule 405a) Prus NET CONPENSADLES
. PR = e *Q. IN bAcK HALF; p1He -+ 008 b, 0226 g
V. (o4 s - . —
mf 5t S .
-%.;'..;._(&E L) T R .Y
PR = : x( 22/30587% dscfh) x ~ _
| (3277 _dsef) ' i T ush gmf/lb

= 86 e @W

G. Particulate Concentration

1. Total Particulate

My + My .
Cy = x 15.43
Vi std)
(p.0/94 gm) + Vo, 07547 m)
Ct = : x 15.&3 = 0.030% gr/dscf

( 3777 _dscf)

~ 2, Net Particulata (Totdl less HzS0y-- 2H20 ~ Rule 4O4a)
My +Myp - (HoSO0y,» 2H20)

Ch = x 15.43
: Vin( std) .
< (Goysd en) ¢ {00747 en) - (00645 &)
- cn = X 15.!4'3
T ' ( 3777  dscf) C
= 0.0092 gr/dsct :
3. Front Half Particulate
Vn( std)
(Q.0/44___em) ; o
Cy = x 15.43 = 0,007 gr/dscf

(3277 _dscf)




H. % Isokinetic Variation

TS vm(std) P J.d p 100
6 Vg A, Pg Tgpq (1 = Byg) x 60

(743 °RN(_37.77_dscf)

41 =

41 = 0.0959 x(

= ":""'3'/03. RS ’

(Std Conditions: 60 °F and 29.92 “Hg)

Lo min)( ﬂzz £t/sec) (0. CO03 ¥/ Tt )(.22:3,1 "Hg)(l - 0,093 )



f.30 \ ¢
. 304,

i.‘a

et s £
e

-y
90 13657
3,80 |3.65 .. -

g ldyo
i 20\ 4. LS
{.So!l Y. '_ 408
_ 4,10_(,__.__‘_. s50_

e e e =

I.s_

e R

o e

To-Fal
AP

5.06_
650 | 3
525|340

éi?___

-~ Y 7
-‘ﬂﬁ‘-‘f

AL

NLE -r| 0/0
ET:"?’P 0P3CJ

340 !
340

-9'

ys.

f

C -l

s e i

JJ o

i
e o

e e e ¥ e )
_.___.—-—-—._.‘...__._



/" | 3L AT (g

o AN \ - wer . P aaISION 85 E 7yooo  IE

MR A s . (#p27 €iEET] ceZE wiose 'Tiol 1 o _ ol

_ 1SYEAYESEQ ISEL . L ISINGH0D Q:. sdy '*78A SO ay/qt jospfa3 ‘luvd

v i ; .
| d | .

mlul!-.--.,m‘.m.n- - LN I | k7 | e € ‘o o7

s AN </

A S - oHFE | O% i
: , -
77—~ e 7ol [ Sit 5177 | L3¢ | §97 aro | 1lhe 5 ¢ |

) T £L E¥ oTZ 5% oJC | 6T Y e ciee | o¢ A

1 e 7L 53 oy Eay S PR L T | ise | 7Jree | S ¢-%
AE 7 LY L5< Ly TIE | sl | T3 950 1'1SE o/ =S

. TE 3T [ §4T | A5 | 7P | 4T oo TZEE | 2 5

- - Ry Iz 0X 21T S5 ‘mw 7E7 VG GL 0 T ELE J_ 0 -5

P , “__ \sm;ﬂm .w .C.o\).

K, Ty EA | Lve | 35 | HE 7 IEe | e | [7E | O =
- 72 7168 | See | ¢ | ME e | 650 | S4/E | % Sl
7'z Z7 b ez | 7 98 ez Ze7 | 150 | ~ e G/ Y
< ] 5L Vg E G | §o¢ The | 57 | W /11 07/ Y
SUE 85 cL =z 95 | okt | 76T Tt | 870 £°L0% S SN
78 | S ) T | g | sl | #ET T37 | 470 | FwE 0 7-N
. oCHu | SHe | 300 NI dq ig | d | o O%Hu | O%Hu 30 | 'NIH
varg | covAa | do =i DD syl oD | awy | HED HY v | FHOTIOA
yovis | diad SYDH Xud gaod| ‘dvT| X0u | Novig) 'dIH0 1o11d syo | TUIL | WIO
0 —_
Goo—3saL-150d 07 bHu 9 91ey e —7—y3bus 3q04d
o7 do c5uL339S 493edH 2qodd <z°0 Ul rwet@ ©122ZO0N T, ...\.-1.._aom..fmao
- 5TF . dg ‘Gut3338 xmm d91e0H TTEEXE 6y, ‘'sSodd ‘wodeg 7 . AT a3eqQ
- 777 Hy 49231 S dg T9UAL quaquy TR AT Y ~riio13ed07
-— ——— * O X048 43312Y. /A au}] do3s zemerest C QN UNY
: " = «oN xog olduwes G707 QWhL 34RYS I I _Nm\q,.,\ﬂ..i«.w\pcﬂa

|-—~I-))4-fu:\-




LASCRATCRY ANALYSIS DATA
PARTICULATE SQURCE SA.V.PLE

Analysis Date(s) 3 / 17 /79’- 3/ 2.7/7? Analyt‘lcal Chemist S) D-QV+ 5y C/)

Sample Date 2{ 27/ 727 Run No. ([ —32 Location
{ Lab. No. 445 7 & .

—
—s

VOISTURE DATA -
1. Final Vol. Hz0 in Imp. 775 ml. 5. Final Wt. Silica Gel 7YS.¥Degm

2. Initial Vol. Ep0 in Imp.os ml. 6. Initial Wt. Silica Gel 733 4Q em.

3. Vol. H20 Cordensed 4/ ml. 7. Weight Gain H KD em.
4. Vol. Wash Hx0 20 m.
PARTICULATE-DATA: A . . ' .
Front Half: . . : Bdel Half: .
8. Final Filter Weight 392.9 mg. . 13. Total Conde':sables [6.9 ng.
9. Initial Filter Weight 323.2-mg. 1b. HpSO4-2Hy0' - /0.8 nsg.

ﬁi

-10. Filter Particﬁlénte- mg. 15. Nat Condensables - 6. [ mg.

11. Probe Particulate (_-[.Z ng.

" 12. Total Particulate - /3.4 ng.

16. Acetone Wash ) a ;% ml.

FLU'F‘ GAS AVALTSES:

Molecular Weiznt Detnrn.inaticn- ) Roon Temp. | 7Qaf Barom. Press. 7. %7
o Comporent ] -
17, %o O .2,.{,2 Ao = 87/3 Jf7 ,t.[m",_é,, P 225 LR A‘u,_ff xr
18, foz 10 . ea u Teledyns J_ arady sr
A 19. %CO ’ 0.-(9?.. % .-02- o /Aﬂ!b My 3o/ /R /Jr‘a..u/?“"'
20, 9N, . - 7145 L4y diflnie)
ther - : .
21.
22.

23.
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METHOD 5 PARTICULATE TEST CALCULATION FORM

LOCATION AZ,ser Stee/ Loke Ouns C /_‘%g Aoccse DATE

1.

3/27/78

RUN NO. (-3

Necessary Data:

A.
B.

C.

D,

Neo. of traverse roints 7
Total test time, (©) __ {O _ minutes

Water collected: '
1. Inpinger H2Q; VHEQ g 4 m.
2. Silica Gel [} ‘qﬁzo s Z Zo 3 0 g'm-

Particulate Welght;.

1. - Front Half, Mg 0'.-2"/.‘32"' e,

2. Back Balf, My = g.0/6F _Ene

3. Back Half HoS0)* 2Hp0 2.0/08 en.
Volume metered '

V,=__%0.3 CFx péicr = #0.3 CF

Average AJEF 0. 726 ("HZQ)% |
Average AH LSl “HZC:‘?_ 12.6 = 0-// .“Hg
Averaée peter temperature, T, 74 OF + 460 =

534 o

Average stack temperature, Tg __ 294  OF + 160 =

~ Stack absolute pressure, Pg 25.39 Mg

Stack static pressure .—-Z,Z "H-0

Barometric pressure, Py __ 2£.92 "Hg

% CO, £/3 140, /5o 31 $CO 002

75%  °p

Area of stack, Ay 20.43.  ft?

Area of nozzle, A, A op034#/ ft2

Pitot tube factor, Cp 0.3§ '

H % Nz 79.45




__—M

L

JI. Calculations:

A. Standard Volume Metered

H
Tsta (Py, + 175

Vn(std) = Vp X x
Fstd T (_29032 "Hg)
. _ A g
v = 17.380 x (%43 CF) x = _32f04 dsef
r(std) : ———— 0
| (__£24__°R)
B. Moisture Content of Stacic Gas
1. Hy0 collected inlimpingers
Vie(sta) = ¥ ( Vgs0 ) _ . . .
wc(std) = 0M635 x (____{‘_/_ml) = 3.29 scf
'2.~ Ho0 collected in. s:i_llca gol o .
Vusg(std) = K x ( im0) )
Visglstd) = 0-0484 x (__s4% gn) = _ 0:5% _sef
3. Hoisture Content of Stack Gas, Byg
B = Vae(std) + Vusg(std)
. Yws T .
Vac(sta) + Vasg(std) + Vi(std)
( 329 scfy EXG 0,55 sef) .
Bys = —— e — = 0104
' ( 3.59 sef) + (0,585  scf) + (35,08 scf) :

C. Molecular Weight of Stack Gas, 1b/1b-mole
1. My (Dry' Molecular Weight) = me Bx
Mg
. ‘ = KRG LY | 1b/1b-mole

2. M, (Vet Molecular Weight) =My (1 = Byg) + 18 Byg

(o Wy Y ST/3 % cop + (0,32 )_/550 ﬁ 0, + (0,28)_72¢47 gémz-a,a)

= R21.25 1b/15-moz‘

M, =(_R9¢4 Y -p.r04 ) +18( o704 )
D. Average Stack Gas Velocity

T EY
V.=x_¢_( Y2, [aP
s~ %pp Py M,

% ]

_ (754 °%) \
Vg = 85.48 (& 25

Ky AL ft/sec

(_28.39 "¥g) (_25.25 1b/mole),

(0724 "H-0%)

N\




E.

F.

G.

Average Stack Gas Volumetric Flow Rate

_ _ Taotad Py
Q. = (3600 sec/hr) Vs Ag (1 - Byg) — -

Psta Tg
( 24.37 “dg)
= 62566.8 (_SA/S ¢ é’//{ ft/sec)( ,zo.z.s 2y (1 - 0204 )

(754
- 2227302 dsefhf60 = __37/23 dsefm
Pollutant Mass Rate (Front Half - Rule 405a) fLuJ NE)’ & ,J)EA)JML:J' |
¥ : :
BR = i x'ﬁ's o . /N, Bhck HALF : MJf* 0061 = ol‘?‘?z
vm . . .
B st NN, SR
e x ( 2227342 dscfh) X ——
(- 3580% dsef) - : S st gnflb

= 178 | b/hr 2,56 /(/!'//&'-W

Particulate Concentration

1. Total Particulate

Me + 15
. Ct = £ o 15. Llr3
m(std) )
( 0.0/3% gn) * ()&0/42 . gm) o
.Ct = x 15 L3 = 0.0r2% _gr[dset

( 3302 dsecf)

2. Net particulate (Total less HpSOy* 28,0 - Rule Loka)
' Mg + My - (HoS80n* 2820)

Cp = x 15.543
V(std) :
( 0,039 _en) ¢(00/6? en) - (00708 &)
- Cp = x 15.43
S ( _380% dscf) '
o = 0.008/ gr/dscf’
3. Front Half Particulate
. M
Vn(std)
(_o.003% & i .
Ce = % 15.43 = 0.00 56 gr/dsct

( 3f0% dscf)

. i mesr w3



H. % Isokinetic Variation

Ts Vn(std) Pstq x 100

6 Vg A, P, Tgq (1 - By) x 60

¢ - 754 °r)(_3808 dsct)
4T = 0.0959 x >
( 4o min){ $//5  ftfsec)(o. coo34/ ft°)( k539 “Hg)(1 - O./0% )

41 -

=t 103.43

(std Conditions: 60 °F and 29.92 “"He)
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LA3ORATORY ANALYSIS DATA
PARTICULATS SOURCE SAMPLE

Analysis Date(s) )@ﬁf— .?/2 ,0/ 77 Analytical Chemist § De u"{‘s cﬁ

Sample Date Run No. (C_¢ Location

MOISTURE DATA: -
1. Final Vol. Hp0 in Imp. J37#  wl. . 5. Final Wt. Silica Gel 78I em.

2. Initial Vol. Hy0 in Imp. 29¢ wml. 6, Initial Wt. Silica Gel 727 %7 gm.

3. Vol. Ho0 Condensed 57 wl. 7. Weight Gain . /2.5 gm.
4. Vol. Wash Hp0 gL . '
PARTTICULATE DATA:
Front Half: . Bdck Half: ]

8. Final Filter Weight  3Y7-/ mg. . 13. Total Condensables ~ _#2.7 mg.

9. Initial Filter Weight 337-% mg. s, stou-zﬁzd"' '- 29, 9 mg.
'lb. Filter Particulate 7.3 mg. 15. Ne{: Condensables 7.& mg.

11. Probe Particulate [ mg. | |

2. Totsl Particulate . {|.¥ ra.

‘ s .

16, Acetone Wash =5 ml. :

FLUE GAS ANALYSES: | |

Molecular Veight Determiration: Roon Temp. _/0°/~ _ Barom. Fress. 2f7F
1?.00)1,1;83?1' : 4.4 e‘:e.cz./éo = 452 by (Ao B Wloviedosd 1 Grdr
18. %02 157 | v = /55D . ' _72401711(, o 4nnér’f- .
19. %0 _paz - s on v Sk Ppisor LR dnilyr
20. %HZ ‘ 7?,70 C/ﬁy : c///;‘/:—f—r:/)

Other | : | '

21.

22.

23.




HMETHOD § PARTICULATZ TEST CALCULATION FORM
LCCATION A ser Stee [ (otte Ovins C g’f}’ focse DATE o'jZoZ _7/ 78

RUN ¥0. C~4%

X. Necessary Data: '
A. No. of traverss points __ /2

B. Total test time, (&) _ 40 _ minutes

C. Water collected:
1. Impinger HzG; Vy 78 - m,

. 2. S1lieca Gal. VIHZO ) to‘:é{ gme. .

 D. Particulate Weight: .
O 1.‘ Fl‘ont Half| Hf 000//2- - g!.‘l.

2. Back Half, My O 0427 en.
3. Back Half HzSO4<2H20 g 0349 _em.
E. "Ic;lume matered .
V.= o2 oF xvbir=__ 402 CF
-F. Average@. 0.725 (“HzO)%
G. Average AN (4L "H0[13.6 = _a /- “Hg
H. ~Averaée neter tempefature, Tn 77 __°F + h60 = 534 = °r
I.. Average stack temperature, Tg 29/ ‘ OF + 460 = jg . OR

J. Stack absolute pressure, Pg 2523  "Heg
K. Stack static pressure - 2.9 "Ho0

L. Barometric presasure, Py 258 7 ;'Hg

M. $C0, 452 1%0_ /550 HC0 003

-

¢ No __ 7994
N. Area of stack, Ay ___ 2443 _ ft?
0. Area of nozzle, A, _ 4 00034/ £t

P. Pitot tubs factor, Cp o558




- IXI. Calculations:

A. Stardard Volume Metered ' H
Tsta (P, + T375+
Vn(std) = Vm X x :
) P std -Tm
( 2£.99 "Hg)
17.380 x ( 40.3 CF) x = 37558 dsef
. (229 °r

1

vm( std)

B. Moisture Content of Stack Gas .

1. Hy0 collected in implngers

wc(std)=K(VH20). . o -

wc(std) = 0.04636 x ( 73 m., ) = 262 . scf
) . 2. Hay0 col...ectad in silica gel - ‘
Vusg(std) = K x ( ?"HzO) S ,
: wég(std) = 0.04644 x (___{_0.:.5_{_87‘1-) = R i  sef

3. Hoisture Content of Stack Gas, Byg

Vue(std) + vwsg( std)
Bws =

Vie(std) + wsg(stl.d) + Vp(std)

( Fl2 sefh+ (0 %9 sef) . :
Bys = = 0.699
(- Bd2  sef) + (__p4F scf) + (3258 scf)-

C. Molecular Weight of Stack Gas, 1b/lb-mole

n

1. Mg (Dry Molecular Walght) =S My Bx

Mg = (04 ) 452 $Cop+ ( 0.32 )_/550 %0y + (o 28) 7978 #{Mp+C0)
R34 lbllb—mole

2. M, (Wet Molecular Weight) = My (1 - Byg) + 18 B g

s =( 29,34 _) (1 - 6,099 Y +18 ( 0.09¢ ) = 28 22 :lb/].b—mc"_'
D. Average Stack Gas Velocity ’ -

M

- Ty i
Vg = Kp Cp { )
PS MS A
- l (__.Z_{/_OR) ' i 1
Vg = 85.48 (_045) ' (_0.725 "H,0%)

(2423 "dg) ( 25 22 1b/mole)
/475 £tfsec

i




E. Average Stack Gas Volumeiric Flow Rate

Pg
= (3600 sec/hr) VS Ag (1 ~ B,g) Tstd
Pgta Ts
" (2£.23 "Hg)
= 62566.8 (_S/15 ft]sec)(_R4L3 £t2)(1 - £.092)
| ST T (Lz&1 PR
= __,_.2_2_&0/6 dscfh/60 = 372L8 dsefm
F. Pollutant Mass Rate (Front Half - Rule k05a) pPrus A&7 CoADENSALLES
PR = My ' xas ’ M’ BAck BALF: 014 »., 0283 ,019%4m
v . ’ -
naf.s%4 : _ ] . -
PR = x { .2.23(.0-(:6, " dsefh) X -
( 3752 dscf) ' < 43k gnflb

A 4 1b/hrC,"""/'/@¢;§8—

G. ‘Part:.culate Concentration

1. Total Particulate

- T Mp + Wy
Cp = x 15.43
Vi( std) .
. ( Doos/4 gn) + (_2.09R7_en) :
Cy = —x 1543 = __0.0222 gr/dsct

( 3757 dscf)

- 2. Net Particulate (Total less HpSOy+ 2HO - Rule kCla)
: Mp +Mp - (HpS0y,* 2H20)
Cp= x 15.43
' Vin( std)

(0.0//%_gn) £X_0.0427 &) - aosffz gn)
Cp = : x 15.43

o ( EVAY dscf)
N = T 0,0079 gr/dscf

3., Front Half Pa.rti.culate

Cf = Hf x 15.’-!'3
Vi( std)
((Qo2¥ &) . . _
Ce = x 15.b3 = __ 0, 0047 gr/dscf

(3728 dscf)

.......

PP e T -1



H., % Isokinetic Variation

Tg Vm(std) Pstq x 100

(757 °R)(_3748 dscf) _
41 = 0.0959 x ; -
- (€0 _min)(__SA /5 Ttlsec) (o 00034 £t°)( 24,23 "Hg)(1 - ©.097 )

$1 =

(Std Corditions: 60 OF and 29,92 "He)
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Co;npany - H i(,

VISIBLE BMISSI ON OBSVRVATION

‘RECORD.

.

Tt <V

-

Date A
/7

om

[
ip—

Time Start ] %/

mime First sighted plume/. 5997

/f.-_.".'

Time St’op___Z, 11 pra -

A;r Temperature __é:l ° p

Wihd Spe e:‘i__

Relative Hunjdity 27%

d
%
3,

7miPH

= 1,,}\/ L “‘;__

sky condition __[,’DUD"L -

| Pl.\me Ch}racte-.‘:istics{
Iicolor ) RES

‘ stack Height 2

({££)
Ssun location .
Back of .Observer-
( ) ‘Right shoulder”

Emission Point__

wWind Dixection
-Backqground é ﬂ-éy

Cont:';nuous;.' ( 'yes "no

Dispers_i_éh' i').es__'é:ﬁ::if)t':io‘ﬁ A Fﬁ”g

_ A ] -
Observer 1ocation:38/0‘ (£%) Sm/ﬂ} of sta
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VISIDLE EMISSION OBSRRVATION RECORD Tes/ C ¥

Cofr}pany - R_() C

it

Date__ '3 ~26-79 . wpime First Sighted plume 3.2YP™
Time Start A0 e | Time Stop % 37/”’“/‘ - .
Alx Temper:..ture AZOF Relative Humidlty Z ; / -
Wind Speed QMPH’ -Wind. Directio;x

Sky Condition O/ sy . Bacquour_ld G, ﬂéy

Plux'ne.: C_harac;.er:.st:.cs: . 'Continuolus: { ) yes . ()() no

" Color ézﬁ Dispersion Description .,UPT'/ 5"""7

St:ack Height 'Zét?' (ex)  Obsexrver location: 690 {£L) 6 //U of stack
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Sxmbols - A et
Sun = q:\ L S -2 point where plume observea = .‘. -
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May 16, 1979

Mr. Gary Lavagnino

Task Manager (5-2-1)

Surveillance & Analysis Division
U.S5. Environmental Protection Agency
Region IX

215 Fremont Street

San Francisco, California 94105

Dear Mr. Lavagnino:

Transmitted herewith is a report on observations made during a
series of source tests conducted at Kaiser Steel Corporation, Fontana,
California on March 26-27, 1979, The tests were to determine emissions
from a baghouse controlling stack gases from the heating of coke ovens
of Battery Crat the above locaticn.

The tests were conducted by the Envircnmental Quality Control
Section of Kaiser Steel Corporation, pursuant to Paragraph X of the
Amended Consent Decree entered on September 30, 1977, Case No. CV 76-
0675MML, (U.S. District Court, Central District of California).

The source test results and visual opacity observations of March
26-27, 1979 indicate compliance of the baghouse emissions with Rules
50A and 52A of the San Bernardino County APCD (as included in the
California SIP) and Rules 401, 404, and 405 of the SCAQMD.

Attached is a report on the tests, including an introduction,
process description, outline of the sampling and analytical procedures,
data and results, and process and visible emission observations.

Please advise if any further information is needed.

Very truly yours,

/) 7 4 1/
ward DeVorkin .- ﬂlk\_“:

Senior Air Pollution Engineer
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