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OBSERVATIONS OF SOURCE TESTS
AT KAISER STEEL COPPORATION
FONTANA, CALIFORNIA

February 12-13, 1979

INTRODUCTION

Tests to determine particulate emissions from the baghouse serving
Coke Oven Battery E were conducted on the above dates by technical
personnel of Environmental Quality Control, Kaiser Steel Corporatiom.
Visual emission observations of the discharge stack were made during the
same period by representatives of the South Coast Air Quality
Management District (SCAQMD) and Kaiser Steel Corporation (KSC).

The tests and observations were conducted pursuant to Paragraph X
of the Amended Consent Decree entered on September 30, 1977 ai the
U.5. District Court,'Central District of California (Case No. CV76-0675MML).

The baghouse was installed at Coke Oven Battery E for control of
particulate emissicns in the exit gases from heating of the coke ovens.
The control equipment was in operationm about two weeks prior to these
tests. The remaining coke oven batteries (B, C, F, G) are in the process
of having baghouses installed; Battery E is the second to be tested
to determine the efficiency of baghcuse control of particulates origina-

ting from coke oven stacks. (Battery D was tested November 27-28,

1978.) . [HLmS Che - . (_;'O__f_'_\-w-
’ e LZwan {wr

PROCESS DESCRIPTICON

Table 1 lists pertinent data for the coke batteries at KSC. 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 ccke is hofizohtally pushed from
the oven into a receiving ("hot'") car for quenching and transfer to
the blast furnaces. The pushing is accomplished with a ram which travels
on the side of the ovens opposite to the hot car. Charging is dene
immediately after the expulsion of the coked product. The sequence sf

operations is shown schematically on Figure 1.

The ovens of Battery "E" are heated with blast furnace gas, using

about 1,400,000 cubic feet per hour of 85 BTU/ft.3 heat content. (This
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is in contrast to 180,000 scfh of 500 BTU/scf of coke oven gas used for
Battery D.) The brick work surrounding the ovens is used for regenera-
tive heating of the combustion air being introduced, employing a reversal
cycle every 30 minutes. The general configurations of the two types of
coke ovens at KSC are shown in Figures 2 (Batteries A-E) and 3 (Batteries
F-G). Figure 4 shows a simplified flow sheet of the coking and by-product
recovery processes. {Note: Figures 2-4 are intended for general infor-
mation regarding these processes, and not necessarily specific for KSC

operations.)

Emissions from the combustion of the blast furnace gas used to heat
Battery E ovens are drawn through a baghouse by a 500 HP induced draft
fan and discharged to atmosphere through a 225-foot stack. The baghouse,
manufactured by American Air Filter (AAF), consists of six sections with
a total of 1,080 "silicon-graphite" treated fiberglass bags of 49,760 ft.2
total area (design air/cloth ratio for 100,800 ACFM is about 2:1). The
baghouse is insulated to maintain operating temperatures near 350°F. The
baghouses being constructed for the other batteries appear to be similar

to D and E.

Although the blast furnace gas fuel is fairly clean, material dis-
tilling from the coke oven charge can leak through cracks in the brick
work into the combustion gases, introducing particulates into the coke
oven stack gases, with consequent visible emissions (if uncontrolled)
that could vary from iO percent to practically 100 percent at times.

This variability is due to differences in the condition of the brick walis
of ovens within a battery, and that the cracks, if present, will be sealed
by fusion of the material some five to ten minutes after charging, for

any individual oven.

SAMPLING AND ANALYTICAL PROCEDURES

The sampling was conducted at the outlet duct of the baghouse at
a point upstream of the induced draft fan and stack. The gases travel
vertically downward with an approximate 26-rfoot run prior to the sampling
station (an approximate 2-1/2 x 3-foot rectangular cross-section of duct).
Two sampling ports were used on the short side, sampling at six points

along each traverss for a one-hour total sampling time for each test (see
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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 high negative

static pressure (10 to 11" H,0).

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 2t 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 analyzer. MNitrogen was determined

by difference.

The technique used by KSC 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 parti-
culates; also, the equipment was in excéllent condition and showed careful
maintenance. The weighing of the filters and determination of tﬁe impinger
residue weights was not observed due not only to practical limitations,
but also deeméd unneéessary because of the competence demonstrated by

the laboratory personnel.

DATA AND RESULTS

The test data, calculations, and results as submitted by Kaiser
Steel Environmental Quality are included in the Appendixz. The particulate
matter concentration and emission rates were determined by three methods
due to the different interpretations of particulate matter by (a) the
former San 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 Bernardine County APCD. Rule 52A, rather than Rule
404 (a) of the SCAQMD (see (2) below), apparently is part of the
California SIP as submitted 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 KSC summary sheet shows the Rule 52A test results and maxi-

mum allowables.

(2) Rule 404(a): This, the present particulate matter concentration
rule of the SCAQMD, requires exclusion of all liquid sulfur com—
pounds from the particulate matter weight. In practical terms,
this excludes sulfuric acid which is known to exist as the di-
hydrate (H580,:2H70) when the impinger residue is evaporated to
dryness and desiccated (the determination of H2S504 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(a2): This, the present particulate matter mass flow
rate rule of the SCAQMD, is based upon solid particulate matter,
as defined by SCAQMD Rule 102. The latter defines solid parti-
culaté 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 particulate matter as defined
by the SCAQOMD includes the total front and back-half collec-
tion of the sampling train, less sulfuric acid dihydrate [as
for Rule 404(a)], unless the presence of other liquid parti-

culate matter can be shown.

On the above, the SCAQMD and the writer are in agreement, as
confirmed with both Messrs. C. 0'Malley and W. B. Krenz by tele-
phone on March 22, 1979, ‘

The recalculation of selid particulate matter by SCAQMD interpre-
tation yields (as would be expected) higher emission rates than

by the KSC calculation, which used only the "front-half' colilection
of the saﬁpling train. The recalculated mass flow rates are

shown as circled valueg on the KSC Summary and the various caleu-

lation sheets.




Other than the Rule 405(a) results, all of the KSC calculations

were checked and found to be accurate, with only one small difference

in gr/dscf for Test 2.

PROCESS EQUIPMEMT OBSERVATIONS

The following process equipment observations were obtained by the

writer and by Gerald R. Brown, Research Engineer, KSC.

Baghouse
Date Gas Pressure Stack
Test & No. of No. of Reversal Drop Temp. Opacity
No-. Time Pushes Charges Times (in.Hp0) (°F) - (Meter)
1 2-12-79 4 3 0952 8.5 350 3%
(0945-1047) 1022
2 2-12~79 5 4 1322 8.3 355 0-1%
(1315-1418) ' 1352
3 2-13-79 O* 1% . 0922 7.6 355 3%
{0855-0958) 0952 '

* 3 pushes and 2 charges just prior to test.

According to Kaiser personnel, the baghouse filter bags are cleaned .
by reverse air pressure when the pressure drop attains 10 inches of water.
After about two weeks operationm, this had not yet occurred, and very little
material (extremely fine and fluffy) had accumulated in the baghouse

hoppers.

VISIBLE EMISSION OBSERVATIONS

Mr. R. Bean, Engineering Inspector 1I, SCAQMD, was present to observe
emissions from Battery E stack during the source tests. His observations
are included in the Appendix. (Rule 50A of the former San Bernardine
APCD and 401 of the SCAQMD limit visible emissions of 20 percent opacicy

or greater to no nore than three minutes during any hour.)
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FIGURE 1

CHARGING, LEVELING AND PUSHING OPERATIONS
IN ONE COKING CYCLE OF A BY-~PRODUCT COKE OVEN

SEPARATE
CHARGING —
LARRY PUSHER

EMPTY OVEN ]
REACY FOR
cHareiINe 1l

A THE CHMARGING LARRY, WITH MOPPERS CONTAINING MEASURED AMOUNTS OF GOAL, IS 1N POSI=-
TION OVER CHARGING KGLES FROM WHICH COVERS HAVE BEEN REMOVED. THE PUSHER HAS
BEEN MOVED INTO POSITION,

[

A THE COAL FROM THE LARRY HOPPERS HA3 CROPPED INTD THE OVEN CHAMBER, FORMING
PEAKED PILES.

LEVELING BaR

i

G THE LEVELING DOCOR AT THE TCP OF THE GVEN DOOR ON THE PUSKER SIDE HAS BSEN OPENED,
AND THE LEVELING BAR OM THE PUSHER HAS BEEN MQVED BACK Al FORTH ACAULSS THE
PEAKED GOAL PILES TO LEVEL THEM, THE BaR NEXT IS WITHDRAWN FROM THE CVEN,THE
LEVELING DOOR- AND SHARGING HOLES ARE CLOSED, AND THE GOKING OPERATIQN BEGINS.

COXE GUIDE~_

QUENCHING
CAR

\
|

=

D COKING OF THE COAL ORIGINALLY CHARGED INTO TWE OVEN HAS BEEN COMPLETED (IN ABOUT
18 HOURY) AND THE OVEN 'S READY TO BE "PUSHED." THE OVEM COORS ARE REMOVED FRGM
EACH END, AND THE PUSHER, GOKE GUIDE AND CUENCHING CAR ARE MOVED INTO POSITION.

RAM OF PUSHER

7
Lv——“——‘“

E. THE RaM OF THE PUSHER ADVANCES TO PUSH THE INCANDESCENT COKE OUT OF THE OVEN,
THROUGH THE COXE GUICE AND INTO THE QUENCHING CAR.

I

Fic. 4—3: Schematic representation of the sequence of nperations involved in charging. leveling
and pushing in one coking cycle of a by-product coke oven,

Reference: "The Making, Shaping, and Treating of Steel", edited
by Harold E. McGannon, Published by U.S. Steel. Chapter 4, Ninth
Edition (December, 1970).
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FIGURE 2
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BUS FLUES

COLLECTING -
MAIN

5
g, | i et

AT T T

L IO o=

4—000CR

PUSHER
SIDE
E———-

[H] ] ED

REGENERATOR

LAST FURNACE
GAS MAIN

[3
HEAT FLUE

< TRANSVERSE SECTION THROUGH MEATING FLUES

Fic. 4—27a. Transverse sections through a Koppers-Becker comb
Koppers Company, Ine.}.

Fic, 4—27b. Longitudinal section (left) through wzas nozzles and
(right) through air ports of a portion of 4 Koppers-Becker
combination gun-flue type byv-product coke-oven battery. {Cour-
tesy, Koppers Company, Inc.)

Reference: Same as for Figure 1.

~9-

BLAST FURNAC
GAS MAIN

WASTE ¢
HEAT FLUE

i TRANSVERSE SECTION THROUGH >
AIR PORTS AND REGENERATOR AN OVEN AND REGENERATUR

ination gun-flue type by-preduct coke-oven battery. (Courtesy,
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S\
I R"‘\\\\\
\\‘&\\\\\\\w
\‘:; SR \‘

TION THROUGH
AR PORT

SECTION THROUGH
GAS NOZZLE

Fic. +—28. Enlarged sections throuch gas nozzles und air ports
of a Kuppers-Becker combination gun-tlue tvpe of byv-product
coke oven, showing detuil of part of Figure 4—27h, (Courtesy,
Koppers Company, lac.).
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APPENDIX
Summary - KSC Coke Plant Battery E Compliance Tests

Test 1
Particulate Field Data
Laboratory Analysis Data
Calculations

Test 2
Particulate Field Data
Laboratory Analysis Data
Calculations

Test 3
Particulate Field Data
Laboratory Analysis Data
Calculations

Visual Emission Observations
Tests 1, 2, 3 - R. Bean SCAQMD
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LA3CRATCRY ANALYSIS DATA
PARTICULATE SOURCE SAMPLE

 Analysis Date(s) 2/2-»/c/foz Analytical Chemist

Sample Date 2/, /+3 Run No. [ Location 450 /it D 0 /A B e
S Lab. No. ? 2&/ G - .

MOISTURE DATA:
1. Final Vol. H,0 in Imp. .2 7% ml. - 5. Final Wt. Silica Gel gt

© 2. Initjal Vol. Hz0 in Imp. 7o ml. 6. Initial Wt. Silica Gel _ - - gm.

3. Vol. HZO. Cordenssd 7(111. 7. Weight Gain . /é’.o gm.
L, Vol. Wash K20 : g gf’)‘ ml.

PARTICULATE DATA:

Front Half: Bdck Half:

8. Final Fiiter Weight 2327,V ng. 13. Total mes 2.6 ng.
| 9. Initial Filter Weicht 32 57% na. W, HpS04°2H,0 | 17.1 mg.
‘10, Filter Particulate - ng. - 15. Net Condensables _/£ S mg.
11, Probe Particulate Y me.

12. Total Particulate ' 3.6 ng.

16. Acetone Wash A 30 .

FLUZ GAS AMNALYSES: . 22/77
Molecular Weight Determiration: Roon Temp. _ 2.6/ Barom. Press. .29p "%,
Comgonent L : —'%'
17, K0 . /S s 340 = 1955 cA]
.18, 40> 707 “ = /103 w
19. %0 pt3 v T

- 20.

A
=
N

23.55 » (by Sifferene)

Other
21.

22.

23.




METHOD S PARTICULATE TEST CALCULATICH FORM

vocrrron e o Sthel Coke Ovens £ Zg/:mg DATE__ .2/12/72

RUN KO..

/

X. Necessary Data:

A. No. cf traverse points /2
B. Total test time, (&) . 4 ) minutes

C. Water collected:
1. Implinger HzQ; Vg.n Zj 1,
2. Silica Gel, Vg ___ /4 em.

D. Particulate Weight:
1. Front Half, Y¥r Q0034 _gW.

2. Back Half, My  @03/{  en.
3. Back Hali‘ HoSOu+2H20 o/ 7/  gm.
E. Volume métered - _
oV, = 523 CF x Dé:?CF = £23 ¢F
F. Average J\JE;}". 0.97% (“Hzo)%

G, Average AH 247 "M0[13.6 = _0./§ “Hg

H. Average meter temperature, T g3 OF + 860 = _ S43 °r
I. ' Averzge stack temperature, Tg JF32 °F + 460 = 722 CR

J. Stack absolute pressure, Pg _ 2820 "Hg

K. Stack static pressure _ —/0.4  MH0

N L. Barometric pressure, Py 29.0% "Hg
M. $CO, (495 s %0 _/L03 1 % CO __0.4%

H % Nz 73:?

N. Area of stack, Ag 2L AT ftz

0. Area of nozzle, A, nggj'ﬂ'{ ftz
P. Pitot tube factor, CP O.Zf _

Y oesem



II. Calculations:

A. Standard Volume Metered

H
v Tstd (Py +g3577

V(std) = Vm X X -
Pstd - Tm-
( :(:92‘ "Hg)
Vp(stay = 17-3%0 x (_$23 CF) x , e #£99y  dsef

B, Moisture Content of Stack Gas
1. Hy0 co].iected in impingers
. Vae(sta) = K ( szO )
Vio(sta) = 0-04636 x (__ 78 wl.) = __JZ#g  sef
2. Hy0 collected in silica gel

vwsg(s.td) = Kx( “51’20)

vwsg(std) = 0.0L6s x(__ /¥4 _em.) = 0,648 ) scf

3. Moisture Content of Stack Gas, Byg

B = Vue(std) + szg( std)

WS

Vie(std) * Vusg(std) + Vi std)

.  (_Z¥E scf) + (045 scf)
Bys = = 4078
(342 _scf) +(_ots sof) + (_¢878  scf)

C, lMolecular Weight of Stack Gas, 1lbflb-mole

1. My (Dry Molecular Weight) = 5 iy By

s Mg = (0 ) /EG5 & COp + ( 0.32 )_/A03 % 0, + (0;28)_7%0.2 #(MyC0)
=___70.83 __1o[ib-mole

"

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

Mg =(_.3083 Y(1- 0075 )+18( 0078 ) =_.292£3 1b[lb-mol
D. Average Stack Gas Velécity
T 1
Vo=K C (—> )% /P
_ PPy g M
s s b 1
: E
_ (772 _°R) .
V. = 85.48 (_0.95 ) (_O0F7F __"E,0% )

(223 ') (2243  Ib/role) ]
Gov-? ft/sec

i




L

-

. E. Average Stack Gas Volumetric Flow Rate

Qg = (3600 sec/nr) Vg Ag (1 - Bys) - -

Psta s
( 2130 ")

62566.8 (__(A9  ftlsec) 27 2 (1 - go78)

(772 _°R®)
= 3. 0‘/'? 210 dscfh/60 = J0520 dscfn
F. Pollutant Mass Rate (Front Half - Rule ll-Oﬁa) (CPLUS MNam-H S, Qhck-nacF s :
Hf . LY * i
P;_mz . sz. "H‘{*M..-(L;‘qu.;ub'})' ¥r
vm(std ) 2 L0006 4, 0ME =01 7 rYrai 7=
(_C&53% &m) - | i §
PMR = % { 30%7.2/0 dsefh) x 1
( #29%_  dscf) ' 454 gn/lb g
- ) / Ty
= .59 1b/hr 2.48 Lo‘/f»
! Z s
G. Particulate Concantration
1. Total Particulate (P §24) |
Me + My '
Vin(std)
( 0.003% gm) + ((0:03/¢ gm) ' '
Cy = __x 1543 =_ogo0/// gr/dscf~
( #3598 dsef) : '

2. Mot Particulate (Total less Hp3On: 2H,0 - Rule 4Oka)
Mg +Hp - (H2S0), - 220)

Ch= x 15.43
Vn( sta) . ‘ o
( c.003 en) ¢ 00374 em) - (_0.0/7/ &m)
Cp= x 15.43
( 4858 dsef) i :
= 0.0057 gr/dsefv’
3. Front Half Particulate
Mg
Cf = % 15.14-3
Vin( std)
{_2.0036 gm) ,
Ce x 15.43 = 0.00// gr/dsef <

(#1292 ascf)




#I =

H. % IsoXimetic Variation

Ts Vn(std) Psrg X 100

BV A PgTgg (1 =By %060
(792 °R)( 4??? dsef)

€1 =

0 0959 %
_ K Lo win)( é;ﬁ.-_ft/sec)(a,wasz/ ££2)( 22 20 "Hg)(1 -

=& 10/ 14

. (Std Corditions: 60 OF and 29.92 "He)

s.072 )

et g~main T, Lt Sy

Tt LT AP
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Analysis Date(s) 2/2 - 2./ /s

LASORATORY ANALYSTS DATA
PARTICULATE SOURCE SAMPLE

o/ Analytical Chemist

Sample Date 2//> /76 Run No. S Location /(<’ "

)/;’ . /: / .-/?“’

Lab. No. &g ¢4/

MOISTURE DATA:

1. Final Vol, Hy0 in Imp. ;: 72 ml..
2. Initial Vol. H20 in Imp. 202 mnl.

3. Vol. H20 Condensed 72, ml. 7. Weight Gain
4. Vol. Wash Hp0 355 m.

5. Final Wt. Silica Gel

.6. Initial Wt. Silica Gel

Em.

gn.

fa?u?f gm'

PARTICULATE DATA:

Front Half: Bdek Half:
8. Final rilter Weight 295, ¥ ng. 13. Total Condensables
9. Initial Filter Weight 3Y% 7 mg. 1. stou-zazdf '
10. Filter Particulata 2.6 ng. 15. Net Condensables
1. Probe Particulate /3 mg.
12. Total Particulate . /.7 ng.
16. Acetone Wash & ’7/5( ml.

30’7 mg'
15-S mg.
/4, 5 mg.

FLUE GAS ANALYSES:

Molecular Weight Deternliration:

. Component
17, 4C0z
. 18. %o
19, %o-
20. #No
Other

21. -

22.

23.

L __ 1Y e 300 = AL ,,f,'/
_ff " kI3
T 22 .
7370 by dffrace)

Roon thar': Z Barom. Press, _Z9.0 1,

7

T

e



METHOD 5 PARTICULATE TEST CALCULATICH FORM

LCCATION /ser f/t/ / )4 &mﬂ é’f ﬂ/gug DATE JJ/JZZ?

I. DNecessary Data:

A,

b.

F,

G.

I'I .

N.

0.

RUN KO. /2

No. of traverse points __ /i
Total test time, (&) L0 minutes

Water collected:
1. Impinger HpQ; Vu.n Z'EZ LIS
2. Silica Gel, Wy,o __ /225 em.

Particulate Weight:
). Front Half, ¥¢ doo/7 gr1.

2. Back Half, M 00307 _gn.
3. Back Half HQ_SO_,,~2H20 Q nls 2 gm.
Volums r'.etered '
v, = S0.7 CF x DGtﬁCr S0, 7 _CF
Average x\[;’-ﬁ’— 0.94¢ (“Hgo)'z_
Average AH 2.3/ "H,0/13.6 = _0./7 _ "Hg
Average meter temperature, T 42 v + 460 = 572 °r

) -Averags stack temperature, Tg __ 33/ OF 4 460 = 72:2 OR

- Stack absoclute pressure, Pg 2524 "Hg

Stack static pressure ~ /0.4 "Ho0

Barcratrie pres-w'*e, Py, 2702 VHg

~

400, _/HYs 3 H 0y __MA3 1400 032 s hNy 7370

Area of stac ¢y Ag ___2/$7 rt2

Area of nozzle, A o, 000 3£/ ft2

Pitot tube factor, Cp 2. 55 -




II. Caleculations:

i

A. Stardard Volume Hetered

H
Tstd (Pb + 3 7.0 3

vm(Std) ) vm * Psra t T .

_ | s L

' (_29./2 "“Hg) } :
Vo(sta) = 17.380 x (_S2.7 CF) x " #4.L0  dscE
' ~ . 542 °R '

B. Moisture Content of Stack Gas

1. Ho0 collected in impingers

Vie(sta) = K ( VHZQ ) ‘ o
Vio(sta) = 0-04636 x (72 m.) = 3234 sef
2, H,0 collected in silica gel : . :

szg(std) = K x( WHZO)
Visg(std) = 0.CU64 x (__ L2285 gm.) = 0.57 _scf

3. Moisture Content of Stack Gas, B,

B = Vie(std) *+ vwsg( std)

WS
Vie(stad) + Vwsg(std) + Ym(std)
© (337 scf) +( .57 scf)
BWS = = o.077

( 3.34 sef) +{_0.57 scf) + (__54.60 scf)
C. Molecular Weight of Stack Gas, 1b/lb-mole -
1. My (Dry Molecular Weight) = Slix B
Mg = (0ibh ) /A28 % COp + ( 0.32 )_LAl3 o2 + (0,28) 7542 4(1,3c0)
= _ 2p.72 __1b/ib-nole '

-

2. (hat Holecular Weight) = My (1 ~ Byg) +18 B
M, =(_20.82 ) (1 - 0.0 77 ) +18 (0,677 Y=__ 2283 Ib/lo-rol

D. Average Stack Gas Velocity

V.=K C
s pp(PI-!

. o ( 72{ OR) : T.“ . 1,
85.48 ( 0.85) | : (G4 "Hy02 )
(2524 ") (2423 1b/r.-.ole)_§ -

64.9‘ ft/sec

w
[//]
[

<
i

it

-rﬁ'-'j

PO Y U P~ Bl - T

P e

e e e -

e mm e e A .



E.

F.

G.

Average Stack Gas Volumstric Flow Rate

T p
Qg = (3600 sec/hr) Vg Ag (1 - Byg) st s
Psta Ts
. (28274 “He)
- 62566.8 (L4 tilsecy(_2447 )1 - 0.077)
_ | | (_z2r_°R)
= 2}94{3/9& dsefh/60 = 49022 _ dscfm

Pollutant Hass Rate (Front Half - Rule BOSa) (Prus Am-n so, biuc-irpf PARTICS.

M ., .
PR = : x Q. _ T M A= sy )
' ' Vm(s : T L0014 4. 0307, L= d»or?/j....
- (_ood77_en.) : ' 1
PMR = , x{ 2/ 3¢ dscfh) x
(__#.Co dsef) ’ st gn/lo
= ORL¥ Ib/hr Q.a? LA ) 0 |
Particulat.e Concentration .
1. Total Particulate ( Al 2 A)
Me + My
.vm(std) _
( 0.00/9 gm) + (20307 gn) :
Cy = x 15.43 = 0,0/08 _grfdsci-
A ‘/QQ 0 dsecf) : :
2. Tet Particulate (Total less HZE‘:Oq,; 2fo0 ~ Rule L4Cha)
Mg + My ~ (HpS0p-2H0)
cn = X 15-“‘3
© Vpy( std) .
(0.00/9 en) v {00307 em ~( o.oxfgr gm) 4. ‘
. (__{. ¢o _dscf) ) .
P 7
= 2. rIDf/ﬁ/ gr/dscf
3. Front Half Particulate
Mg .
Cf = — X 15.11-3
Va(std)
A _2.000F __em)
Ce = x 15.43 = O.0006 grfdscf —

(ko dsed)

A 1 .
b




T R R R R RO AT TRAAAEREIR———Y—TTT
. P KR "

i )

H. 4% Isokinetic Variation

Ts Vn(std) Psta * 100

41 =

BV_A_P Tyta (1 ="B,g) x 60

s "n 5

(747 °RY__#.L

dscf)

4$I = 0,095 x

W

L 9975

(Std Conditions: 60 °F and 29.92 "He)

( ¢o min)(_ (¢ %

tt/s00) (000034 ££5)(_28.2¢ "Ae)(L - o0zz )

e U T 4
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LASORATORY AWALYSIS DATA
PARTICULATE SOURCE SAMFLE

nalytical Chemist

Analysis Date(s) 92//3 = 30/75 A
Sample Date .o//32/-0 Run No. 3 Location &40 (/7 fobue (5 Adingis
T Lab. Mot &1 o4 . : d

MOISTURE DATA:

1. Final Vol. Hp0 in Imp. AFS ml. - 5. Final Wt. Silica Gel gn.
2. Initial Vol. Hz0 in Imp.o229 ml. 6. Initial Wt. Silica Gel gn.
3. Vol. Hp0 Condensed &5 ml. 7. Weight Gain 13,0€ eme
%. Vol. Wash H20 57 nl. ‘ |
PARTICULATE DATA: :
Front Hall: Bdck Half:

8. Final Filter Weight 2977 ng.

. 9. Initial Filter Waight 3964 mg.

10. Filter Particulate /.2 ng.
11. Probe Particulate X2 mng.
12. Total Particulate 5.7 mg.
16. Acetone Wash ] 237 nml.

i ——————

13. Total Condensables !9 5 ng.

W, HpSOu'2H,0 ’ £.4 nz.

15. Net Condensables /3.] Mg

FLUS GAS ANALYSES:
Molecular Weicht Datermination:
Component

17, dco2 . _/4f e 3740 ¢

‘180 ?'::02 ’ 2'3 ‘ "

19. 4o 0,34+

20. ¢,

Other
21.

22.

‘23,

VERTA

9.57
L35

74,8

Room Temp. __7_{25___ Barom. Fress. .2 _‘Zﬂé_
dy

o

7 ' T .

I.. Zdy (‘4‘,{"’.;’1'1"f¢ )

]



ot ' -

METEOD § PARTICULATE TEST CALCULATION FORM

TRy |

vocmTon_Adcer Jhel Cobe Cvuns £ &%{aua___m’f'ﬂ 2/03/77
' | RUN NO.__~F .

——

I. Necessary Data:

A. No. of traverse points __ /X
B. Total test time, (o) . ‘QQ minutes

C. Water collected: k ' ‘ R %
A. TImpinger H2Q;5 Yy o g4 LN . ' . :
2. Sﬂica- Gelg x‘::..!zo ] l 3.0{ gmo )

D. Particulate Wo ight:

e

1. Front Half, My 00037 &

2. Back Half, My _0.0/25 @ - {

3. Back Half HpS0n+2H20 4, 00 grt. ‘ |
E. Volums matered :

v, = 4,9 CF x DGWCF = ___ 482 CF

' 1
F. Average AJ;\.P 0.90% ("H20) 2 .
G. Average A H 2.0 "H0[13.6-= 0: /b YHeg
H. Average meter temperature, Tn 78 Op & 460 =

£33 °Rr
X. "Av;erage stack temperature, Tg g3/ o + h60 = Z.?_.f oR

J, Stack absolute praessure, Py ' 2F 54 “Hg

K. Stack static pressure —/0.2 "Hp0

o L. Barcometric pfes:':'?si:?p. Py 272 0/ “He

M. %cCo, 7852 1 %o _ 257 s % CO 03¢ 3 4m, 748

N. Area of stack, As __ 2447 £t? g

0. Area of nozzle, A 0. 00031 . ftz

P. Pitot tubs factor, Cp _&.8 <




i
¥I. Caleculations: '
3 1
A. Stardard Volume Metered " . : Eﬂ
Tsta (Py + 3357 i
Vi(std) ~ Vi X x = _ ' :
, Pstd Tno (2047 "HD)
. 5!' Z " g
Vp(sta) = 17-3%0 x ( 48,2 CF) x v~ = __ 45 #2 dscf
- ( %78 R
B. Moisture Content of Stéck Gas 1

1. H,0 collected in impingers

Vie(std) = K ( V100 ) ‘ .
2, MNy0 collected in silica gel ' )

Vasg(std) = K x ( wj-{zo) : - : ' |
) vwsg(std.) = Q,0L644 x (/305 gm.) = | O.61 scf

3. Moisturs Content of Stack Gas, Byg
Viae(std) + vwsg( std)

Bys =
o Vae(sta) * vwsg(std) + Vp(std)
394 scf) + (Ol _sef) '
Bys = = __0.09/

(__39¢ scf) +(_gubf _ scf) + (__ #8542 scf)
.Ce Molecular Weight of Stack Gas, 1b/1b-mole |

1. My (Dry Holecular Weight) = 3 My By
Ma = (0.1114- Y /5,26 P cop + ( 0.32)__ 959 % 0, + (0:28) 7575 A(H,+C0)
= 30.83 1b/1b-mole T : :

2. M (Wet Molecular Wsight) =My (1 - Bys) + 18 Bg

M, =(_30.¥3 Y1 - 009/ ) +28(_009) )= ,_2‘7,[,[2__:J.b/lb-mol

D. Average Stack Gas Velocity

) T 1
Vo =X, ¢, ( )2, fnE
Pg M .
2 ( 79/ _°R) :
Ll - - 1
V. =8548 (LafL) 1 : ' 6904 _VE;0%
s (2224 Y¥g) (__294LL 1b/mole) | ( Z 20% )

63? ft/sec

1




F.

G.

Average Stack Gas V olumetr.;l.c Flow Rate

- - Tstq P
Qg = (3600 sec/hr) Vs Ag (1 - Bws) 5 s
Pstd Ts
- e ( ;7 R "Hg)
- 62566.8 (43¢ ft)sec)(_ 2247 91 - oo ) -
. - (79 R)
= #?31 2.7 dscfh/60 = (L 255 dscfm
Pollutant Mass Rate (Front Half - Rule 405a) ( frus #¥-H S3, BACK. e PARTicS
jul )
AR = f x Qg CE Me o M- (50 m0)
Vo std . T 0037 4, 01aL~ 908 = 0,915 o -
- ( C. 00 7 -) 1 .
PR = x ( 2, 753 274 dsefh) x
(#5442 dscf) e L

54 gmflb

- ,ﬁ

. Fs
Particulats Concentration

1. Total Particulate
Mg + M,
Gy = 2 x 15.43
Vi std)

( 8,.0037 g‘m) I
(__#45#7 dscf)

2. Net Particulate (Total less HpSOy+ 2H0 - Rule hCka)
Mg + M - (HpS0y-2E20)

Cy

x 15.43 =  0.007%2 __grldsef”

- Vin(sta) o ‘
(0.0037 g ¢ {00/s95 _egn) - ( osld g '
Ch = ' x 15.43
( . %42 dscf) - .
= 00057  grldsef v
3. Front Half Particulate
My .
Cp = ——— X 1543
vm(std)
{_d0037 gm) .
Gy = x 15.43 = 0.00/3 gr/dsef +

_( 442  dscf)




ol

o Gae wf

+

H. % Isolkinetic Variation
Ts Vin(sta) Psta X 100
8 V, A, Py Tgpg (1 —'Byg) x60

(797 °RY(_4442 dscf)

$1 =

41 = 0.0959 =

( (0 min)(__¢348 ft/sec)(o.aoostftz)CJ

P
-

= 5 02,748

(Std Cornditions: 60 °F ard 29.92 “Hg)

7,20 "EgY(1 ~ 209/ )

.

Tty

P e i

P A




1"z

2854
i)
19:04
.09
gy

by
b.oo .

(5. %0
5, 7<
.80
5,95

2 .
6. 30

5.60 |

2

618
5.95
G.70_

E " Stack

to n-\-lﬂ .>l"7"

3
6. )8
6-00 .

1S5 728"

S8

———— M—

.Y
3.7
5.7

—

_‘J.s'b

5o
545

|sTLo

565 |

540

:-_n...;zi

B ]

-

S.68

S.70
SI_ZQ__.

S48

1 648

K

£ o5
615
G, 10

5,35

072
30
e

Lefl

PR e
5.80

575

3. 70

-/ -1

9.7 |

6.0S

é.,/o_v 3

5, 7o

51 g

.5_070

A
=S
. Sb

690

-

Enld

at e —

3.9

A

5.50 |48,

. ;»:_6,’.9__ G,

e e o e

b ;é_qq

blo |
é. LS\ 4.

Bﬁ}én’?}w

g 5’-9&’, RN (2SR W L

1&.10

. 775.3’
|7 7.

_;z/;s 79

To-+ol
AP

X.70

7.9

275

" _35 <
) 1340

p.J LT
TEMA
*F

370

3c8
50
348

35D
3D

34

a/o"

07 c,{j o

l3crl o
@




o e ———————————

LA
dowe-
Ay A

K AsE &

VISIBLE EMISSION OBSERVATION RECORD

Company J\TE.'EL/’; Fo  JJTAMNA

bate AV Time First Sighted Plume_ 026 g
Time Start 0 945 Time Stop. DG4S

Air Temperature -2 3°F Relative Mumidity _ 4|7e

Wind Speed 3-S5 mpu Wwind Direction on<+ "2

Sky Condition Hicl QlewdS

Plurme Char‘acteristics :

. Color

Backaround - Qe y

Wi

Stack Height 025 (£t) -

Sun Ii‘o;ation '
' . { i7" Back of Observer

()

g4

Emission Point-

‘Right Shoulder

Dispersion Dascription

Continuous: (

} ves

{ ~y o

Observer location: fLoc {(Ft} SE

( ) Left
( )

of stac

4 .

/

Shoulder

. Other
- TP o BATIERY [

in _og 15530 1457 Min] o 13 {30t4s | pin| © bys| 30145
[_01‘ of &1 e QE 21 | 6] © 41 B A IESA Ny M L
o T AaeTE T E el 22 [ olalol ol |82 L g AR A ReD
. 55 Tod =loilal 123 (O o1loig to3 | 5% AR Y
- B | o &1 &1 & i 1 o 11 44 SARAEKEMNS
5 o1 &1 ot 3 | o1 e Cv_*(:) 45 & ] &S
06 _1e-1 ¢t 3 & 6 1ol 91 6 1O el |0
57T 110 Lole ! R 1olol ©lo) 37 10 %@ 2
: B el il elal 22 o]l oll 1B 1o S 1S
: 99 1ot alo iy 129 10 Sialol B 1ol
ST el oiolel Bl lololnliol (50 1S ST Lol
T | o) -t Je—j Bl 1otleliodf O SIS ISR
3163 oF o1& 53 (o lol el gl pi | iale 2
T el o] B2 10 16121 55 (o] &) 18
5 1ol il ele) B85 10 Tolag &) 55 10 _ﬁ:}_@i_:@l_é
6 lolo laolol g & 16 S o1 B6 1 1S Ic2 1k
| L7 S 1 >t eat Ol 37 S Ieie @! 57 @_—rﬁ—)'é:i__ipc—-u
j RIS R B ISR ICTESEICR B ST IS INC RN
. %9,*@’@"@ =1 B (Ofcimia: B2 1C ezt & (et
6o ot oiceeiot B 10 16 el o {O g 1 G
NOTTS: Wt weoesd  ohoavod  foom  Sindd
Inspector__gn\)n:\; g\’_ Wen S Nate ?,_[_[2, ’251'
PSB-A-8 FEA-1H-FORT 2GS AP ExNe NSpara T .

e e e e et s

SCAQMD |

- Iy

R —— e S—— 4 5. o i S —

ey

T e e iy




Company

VISIBLE EMISSINN ORSERVATION RECORD

k’fhséﬂ

. STEE( _QanP

3

bl

pate ;o gah 79 (et d)

Pime Start

Time First Sighted Plume

50‘{15,. Time Stop ' !_\ \0 L
'A?r Temperature .'7<L° Relative Humidity ‘fﬁj?
Wind Speed 3 -5 wind Direction ENsT
Sky Condition ht.c,l-( QMOS ' Back_qround Sy - .
Plune éharacteristic_s: - Cont':'inuou.s: ( ) yes ( ) no
Color- ) DAispersion Descz:iptibn
.'.Sta;ck ﬁeight 225 {ft} Observer location: feg {(f%) %E‘ of stack

Sun locziion _
{ Back of Cbserver

L V] . ( ) TLeft Shoulder
Right Shouldar

{ ) Other

_Emission Point & .Bﬁrﬂ:“ﬂ(y S TAC L Cotra  OUSAS
e~ Biin] 071530 [45F pin] 018 }30 1451 fin o 1151 30 |45
LIl  olelalel I lolololoal 4
Wl T To e o1 22 o oo & ] |82
3 o lo o ot 23 1&H 1S S 1e 43
e Tl 1 1 & 124 16 Sl el 14s
o eloiol B oo & BT
b T el lent 126 £6
T T o1 O 651 127 27
8 | > o1 17 128 43. |
59 (o 1 @ e i 29 49
0 e oIt st Bo 50
A0S Sl c=iEE B 51.
Do oiolhot Bz } 52
JERISIRSRECHECE g -t 53
il ololo | B2 541
5 1o @it B 55
6 jcoley P [es i B8 56 |
T e 1o ot BT BN B ST
18 (oo 1 |91 P8 3 -2 N A »
9 (] ol oot BY 59}_&; ,
THESIESEEZIE 40 | 601§
NOTES :

Inspactor____(z;;.;\b_ 2%, S S

AR V0. (95

-

TSB-A-8

FEM-1X-YORY 208

SRy

“

nate_ |2 Fily 29




:
X ' 0 o ,
c BaTry STASK / ;
' €
) f ry Pesiizes '
.- ! ' -
: i ~ ‘@S’-‘.ﬂ . S

Sxmbols

sun = &7 o Point where plume observed = ... .
- © plume direction = ——y— . == Obsexrver = 4 :

Waterxr Vapo}: Condensate : — ’ )

Phofographs: SsA File () Enclosed  { ) "None ( )

" * Comments ' I - -

e

-

Signature JQM G 1'.’\ St Date [ f‘:g,!g k- -

- - e ot . b e L e e




, VISIBLE EMISSICGH y
:.;xpany WALSeR. STEEL Co2f
e 17 Cebw 259 Time First Sighted Plume
me Start 1315 Tine Stop | /5[3'_7
ir Temperature 76 i Relative Hur;fi.&iity | =2 4 fQ
ind Speed— 3 -_5",_'\,9 u . Wind Direction S &) |
ky Condition ‘ Ric  Clowds Background Sy
lume Characheristics: Continudus: ( ) yes ‘( Y no

Colox: Dispexrsion Description

stack Héight - {£+) ~ Observer 10c_£ation: Loe(ft)

{ c/)/I.:aft Shonldar .

s ¢= of stack

Sun 1dc_ation
{- ) :Back of Ohserver

( ) - Right Shoulder - - ( ) Other

Emission Point
fin] 0313 § 30 145§ pin| 0115139 45 min | 0 ]15] 30 |45
o jololoio] 1 161019104 1 Sl alae
ISR IATGRICN gy o Sl ool priolala =
ST O Lo o 19l 123 =Y NI 13 1 L1 o 16
S To IO IE =] 21 L alol Lol i3> Il emits
s T lo loic: 25 1O ST Gl O 85 IO aniesy
e e te o (&) 2o Lol Siol I tolalala
BT 160 1o 11y 1 27 Sl 41 o) o)
R EICRIGR SIS TG lol B ool i
e Tl 1o 1] 129 SNISE =R 17 |0 IO 1
NI NS R NG IS i Ei ICIISEHISEES 50 1 O I &
T o1 i &1 2L 1 & TSRS 51 1o IO e

=T are i lolataic s B2 10 L
TS o oo b lolaglalad B N CHEETY
e ol ol et B 1l S 1o 5h 16 o1 6
S e Lo o] B85 FSHEYIGRISR s o112 &1
TS T Ol Bl I Ol Lo 56 1 211 & 5C3~‘~"_i
7 o1 1OLe - é}? (NSRS I =Y S el & =5
s Toilo i etel g8 2 1 —iy_z 58 SIS
9 1 &> 1 O &l By (il ol P2 CRECIHISE R
T o oo ol W ikl & =5 B RSN R AR
HOTTS:

Inspactnt______ﬂj. A Boaee nate 12 &b 79
- _ T 738 OVl (NPIES

PSB-p-8 FEA-1:-YORY 793 ) e ADMD

- -
Tl
- . - - - - -
. . . .
. . . s . L . . - .

ey m——

T G-

UEREEATY




e . VISIPLE EMISSION ORSERVATTON RECOPD

Sapany, KnA1s =2 .S FEl. Colf

at:e 12 ,(E_-[; 75}' (('o 440 Time First Sighted Plume .
ime Start 1315 ' Timeé Sto\p )63 7

ir Temperature A Relative Huﬁiiiiity L,

ind Speed 3 -Saph Wind Directioﬁ Wi 4

xy Condition leent € Lasadts Background Sty ) -
Pluma-Characteristics: Coﬁtinuous: { 1 yescr_ ‘(_ } no

Colox

Stack Height 22y (£t)

Sun location
( ) Back of Observer
{ ) Rignt Shoulder

Dispersion Description

Observer location: oo (ft) s & - of. stack

{ Left Shoﬁlder .
{ ) Other.

B

Enission Point

bin 03 15930 1454  Min| 0 |15 {3045 min | 0 |15] 30145
laloloiol i loclglo] it -

B ol o 1o 198 22 | &) S & 42 .
hyTeorc o 1ol 23 13 w

B ololigico: @24 it £4

D5 IO i I& 125 45

e T Ol O 61 126 | 2 1

37 1 9.1 e &1 B7 { 47 {
RIS L 48

0 1 o1 9310164 122 b 49

M =i T 13y 130 50

1 ] Ol i [ Bl i 51

1 =] @ i@ |85 32 52 i s
13 T ol 16§ 833 53 i
IR AN ICEICI R D | 57 , :
05 ol (o1 o) o1 85 55 - ’
e TSl ol @ 1§ 16 { 56 i i
O i (il &y 87 ) {57 § [

e ee s B § e ——
19 }_-—-—_'Jsr’.—_.:-\ ___@ gty 3 . \ X i f
0 1o (o {t=>1i B ¢ 1 80 {3 i
ROTES:

Inspector fydﬁ{‘ﬁ JAY I Uate____-/_a__f(_{_é 76

FEA-1:-FORe 298

-

o

AP cne ML

SC D)

el W o

TR




ST, : .
I
. - G Bacrey N . ‘
. € o’“sr‘{-’;‘z.; ( ) S TG, ,r
QO(‘!‘ Y ) __-_-_________.;._'—-, - M - ’ -
\ @(‘:‘f PosiTeom T - -t :
1 N | 1 - .
- R - /'\-st I
Symbols : T
Sun = 3K " : " Point w‘: ere pl.'._ me obse*ved R
Plume dlrectlon = —— Obsexver = zf_ . .: : s
‘ Wa..er Vapor Conc.ensate s i T
. Photographs: S&A File () Enclosed { ) None (-). T oSEeE: -
* Commants T ; T TR i ST S
. : ' R .._-. L ; . -
Signature "Date
‘ R ERES WAL ' S SPRPRPE S




ia .
.. L

T—
N o ...-'
PR A

VISIBLE EMISSTION QBSF:F!VATION RECOPED

:ap-any ‘WYAsER. STEEL Cofp

te 13 FER.__ 29 Time First Sighted Plume
wme S.tart 0905 ~ Time Stop IO.DIS - Q__E) = ,«««Q
x Temperature (2§°F‘ Relative Humiﬁity Yo7 s
ind Speed 0-~2mpid  Wind Directiqn St.-k)

cy Condition _ CLEMA Background 'SK\? .
Jume Clllaracterist:;.cs: Co;rttinuous: : (- } yes (t/)/ no

Color:

pispersion Description

itack !_iéight (fr) Obsexver location: oo (ft) €
sun location -

- L.eft Shoulder

of stack

(\/-)(B’ac‘.{ of Observer )

{ Right Shoulder { )} Other

emission Point E Bﬂrrsml, < TALL

Jin 0315 557455 fin| 0.|15 |30 45| Tain| o |15} 30145

31 &1 & eeg 21 el 11 | OO 1S

37 1o lo Lo 1ol 122 | Q) o le) © 17 | OIS |2

N el e 1o od 23 15 1O Sl B iololo il

e To ioio L 22 1O S els T ICHIERIER =

95 1 on] =7 cosald P25 16 Ol ie 5 1o 19Dl o i

e o5t 5ol 5alsn 26 [ Sl ol it 1ololo 1l

T To 1o 1o o3 27 TSI S 57 1o el e o

o O (oilo]. 28 | Il oD ig | 19Ot
oo ol ol ialelalo P2 SO O IS

TS e ilol o1 B0 OIoIoIEe] Bl locigioala

ol o1 @181 S @% 51 @l ol 1]
Dol @ 1@ |04 32 @@@‘@i; IRl GRES RIS

3 T o O o ey 83 SIS, 53 T & (<

=R IE=X 3 I @33@)36;3, IR ER I RIS

S T L ) B85 I OIim [y 55 1 191 1)

Tl i o1&y B8 1 (& 3§ 156 e (& 19

T i ol @1 BT SIS 57 {19 1S &

TEcRicEICc Il R TSR ICR G, Sy 1o 19 e
e CIIGE I T RSN i Bl 1000l (&
T ool i Toioial & ISR =RI=R
NOTES: _ i

Inspector__@xg_'t_g__&ﬁfm - Date___I3 fabhz9

75B~h—8 FrA-Tn-FORM 293 AT ene TEsR (L c.

L SeRamDd

- -

=

-~

e e i e i —— ——t e

S

EA T Ayt = 'I”!‘]"f‘-—#




==

.
' n:_:?‘ l_.__._ ")-‘

. VISIBLE EMISSICN OBSERVATION R2ECORD

ompany___RA3Sen sweal

ate 2 By 79 (’(-.7“0{) Time First Sighted Plume
ime Start Oql 0.5 Time Stop Lo 30

\ir Temperature (8 °F Relative Hum'i&ity daj,
3ind Speed Q ~2 o ‘Wind Direction Sus .
Sky Condition ¢ es. ' Background | 5.—0_,}

Plun= Characteristics: Continuous: { ) yes

(~—7 no
‘Color

Dispersion Description
Stack Height o225 (ft)

Sun location

Observer location: (S8 {ft) Sé - of stack .

~{ ) _-Back of Observer { ) Left Shoulder
B ¢ / Right Shoulder ( ) Other
Emission Point 3 'BHTT€RL{ Srectk T
‘Pin ag 15 § 30 145§ -F‘Iinl 0.{15 |30 ] 45 Min | 0 |15 30 |45
PL IS @,i@j 21 | 6819 41 :
oo la 1ol 22 oo ooy 42
W3 5 o i el RIIeialo o 43
P IS IO 2 1ol |44
5 IO icn 11 175 IO let {45
6 121 &> 126 . . . 46
77 11 1ot 127 B L
‘B8 I iEIiea 1651 28 148
‘B OIS 191 129 - 19
0 | o1 Io el 30 20
1l > 1@ 1D 1 8L - 51 |
07 (ol aiolod Bz 1 { 152 ‘ '
MBIl O[] 33 i 153 1 i
M T >l 11 34 54
5 {51110 23 ! 53 )
6 |l ololot 35
e e ate] B 157 :
ETRICEESEISRISE T {53 | -
9 1] {2 ]! B9 l 59 Lt L
70 1 I1 o (& 30 Ty 160 11 i
NOTES:
Inspector__ £Zheat 9 Qo) i} Date L’;’)’ Fé,_(g 77 .
T$B-A~S EFA-T3~FOEM 293 ﬁﬁé%ﬁg@

SR M RILIIATI UL T ,-“.,-J




. ~
S

Colt e
QuEmCH

F+G

O Opcmiiy

N
St fb
W e—<‘—'> <
N
, =

+ r‘--u-w--—.- -

@ M‘l ?tr;\‘..'-u.-
Symbols S
Sun = X Coe point where plu.ne observed = L. . o
- Plume dlrec...:l.on = ;-—-—-)- oo Observer = < . T
Uater Vapor Conc’lmnsaue T p . )
Pho’t—:ogr_a:;phs:. S&Z_i _Fiié () Enclosed { ) N_one' Yy 5 )
Cominente,__w Tl om e E -
_Signature VQm{: }_ﬂ. 6 B)ufv pate [ 3 Fe[g 25 -
. . .:'_ -’.;‘_' 1 ? 7 . | : - -
N —






