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SECTION 1

INTRODUCTION AND CONCLUSIONS

The purpose of this project was to evaluate, using methods of visual
detection, the performance of the converter hood capture system at the ASARCO
copper smelter in.Hayden, Arizona. Results from the visible emissions test~
ing are to be used for revision of the New Source Performance Standards (NSPS)
for the primary copper industry. A review of the data and conditions existing
inside the converter building indicate that neither the data generated nor
the methods employed are suitable for evaluating the performance of converter
hood capture efficiency. A system using transmissometers may be utilized

instead, and such a system is currently under development by the EPA.

The hood capture system consists of a proprietary combination of primary
and secondary hoods. The testing was performed using visible emission obser-
vations of the particulate matter escaping capture by the hooding. The sulfur
dioxide (S0,) emissions were then taken to be proportional to the visible
particulate fugitives. Representatives from Radian Corporation and the
Environmental Protection Agency's Office of Air Quality Planning and Standards
(EPA/QAQPS) visited the ASARCO copper smelter from September 28 through
October 2, 1981 to gather the data included in this report. ASARCO also
provided its own smoke readers during the test to duplicate the data gathered
during the EPA test effort; however, none of the ASARCO data are included in

this report. Data sheets from this work are reproduced in the Appendix.

1.1 Background

The ASARCO Copper Smelter at Hayden, Arizona began production in 1912,
Since then, the plant has been enlarged repeatedly, with the most recent
additions occurring during the 1970's. ASARCO's Hayden plant now has an

annual charge capacity of 90,000 tons of raw materials. The smelter has 12



roasters, two reverberatory furnaces, five converters, two anode furnaces
and casting facilities, and an acid plant. The plant also operates a power
plant producing 50 percent of the plant's electricity from the waste heat

of the reverberatory furnaces.

1.2 Process Description

The production of blister copper from ore concentrates at the ASARCO
Hayden smelter follows the traditional pyrometallurgical practices of the

copper smelting industry. There are three main operations:

L] Roasting to remove a fraction of the sulfur content of the
ore.

) Smelting of the ore concentrate to form the copper-bearing
matte.

L] Oxidizing the matte in a converter to form blister copper.

This final step in the production of blister copper is performed in
Pierce-Smith converters, which consist of a cylindrical steel shell mounted
on trunnions at either end and which is rotated about its major axis. An
opening in one side of the converter functions as a mouth through which
molten matte, siliceous flux, and scrap copper are charged tovthe converter
and gaseous products are vented. Air or oxygen enriched air is blown through
the molten metal; FeS is oxidized and the resulting oxide combines with the

flux to form a slag, which floats on the surface.

After blowing, relatively pure Cu,S is collected in the bottom of the
converter. Slag is skimmed from the top and a renewed air blast oxidizes the
sulfide sulfur to SO, leaving blister copper in the converter. Figure 1-1
shows the position of the primary hooding during charging, blowing, and
skimming. '

During the blowing phase, flue gases containing particulates and SO, are

captured by the hooding system. The hooding system was evaluated during the

entire blowing phase.



CHARGING BLOWING SKIMMING

Figure 1-1. Copper Converting Operation



The primary hood covers the converter mouth opening. To prevent the
hood from freezing to the converter due to splashing of molten metal, there
is a gap between the hood and the vessel. Draft control devices maintain a
negative pressure at the gap to draw air in for cooling and to prevent

fugitive emissions.

Significant fugitive emissions occur during charging and pouring and when
the primary hooding is retracted to allow crane access. The secondary hood-
ing encloses the entire converter and is designed to remove emissions not
captured by the primary hood, especially during charging and pouring opera-
tions. The primary and secondary hoods combine to increase the amount of

fugitive emission captured.

Figure 1-2 gives a process flow diagram of a typical copper smelter, and
identifies the contribution of each type of smelting unit operation to total

SO0z production.
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SECTION 2

VISIBLE EMISSIONS OBSERVATIONS

2.1 Methodology

Two visible emissions methods were employed in the testing at the ASARCO
Hayden copper smelter. The technique of EPA Method 9, '"Visual Determination
of the Opacity of Emissions from Stationary Sources' was used to determine
the opacity of fugitive hood emissions. The technique of proposed EPA
Method 22, "Visual Determination of Fugitive Emissions from Material Process-
ing Sources" was used to determine the accumulated time that fugitive emis-

sions were observed escaping the converter hood system.

During the blowing phase, each converter hooding system was evaluated
by at least two observers from approximately the same position, using the
technique of EPA Methods 9 and 22 simultaneously. Observations were not
recorded during converter roll-out for charging, slag skimming, or pouring.
All observations were made from a position approximately 40 feet directly
across the converter aisle from each of the converters observed or the nearest
obtainable position directly across the aisle. Methods 9 and 22 are dis-

cussed in detail below.

2.1.1 Method 9

A certified observer is generally used by control agencies to evaluate
the opacity of an emission. The observers are instructed at opacity training
schools. 1In order to become certified, observers must evaluate plume opacity
with #7.5 percent accuracy relative to transmissometer measurement of plume

opacity. Upon passing the course, they are certified by the school as capable

of evaluating the plume opacity by visual inspection.



When observing a plume, Method 9 requires that the observer stand:

L] at a distance from the plume sufficient to provide a clear
view of the emissions,

L] with the line of vision approximately perpendicular to the
the plume direction, and

L with the sun oriented in the quadrant at the observer's back.

The method also requires that readings be made at 15 second intervals
over a minimum six minute period at the point of greatest opacity in the
plume. The average of these 24 readings is reported as the average visual

opacity.

For the purpose of this study, modifications to Method 9 were necessary.
First, Method 9 was performed indoors. This made a proper position relative
to the emissions, the light source, and the background difficult to obtain.
The emissions were read most often with light from behind the emissions as
the emissions escaped the hooding system. All opacity observations were read
consistently using a tank approximately ten feet above the converter hood

system as background. Other modifications to Method 9 include:
L cable slot leak emissions opacities were not recorded, and
° observations were halted during crane passes, excessive
visual interferences, and converter roll-out for charging
or slag skimming.
2.1.2 Method 22

This method is used to determine the amount of time that any fugitive
visible emissions occur during the observation period. Fugitive emissions

include emissions that:
L escape capture by process equipment exhaust hoods,

L are emitted during material transfer, buildings housing
material processing or handling equipment, and

L are emitted directly from process equipment.



Since this procedure does not require certification according to Method 9,
a trained opacity obsefver is not required. However, it is necessary that
the observers be educated in the general procedures for determining the
opacity of emissions. Four Method 9 certified observers performed all the
Method 22 testing. The modifications to Method 22 are identical to the

modifications previously listed for the Method 9 observations.

2.2 Limitations of the Methods

Both Methods 9 and 22 were modified for conditions at the ASARCO Hayden
copper smelter. The modifications to each method were made to minimize
method limitations and to include process dependent effects on emissions,
light deficiencies, and observer positions. The extent of these modifica-
tions were determined during the observations at the converter hoods.
Effectively, the first two days of observations included a method modifica-
tion phase. The modifications and limitations of the method, including their

effect on the observations, is discussed below.

Method 9 Limitations

Visible emissions best evaluated by this method are from stack plumes.

At the ASARCO copper smelter, fugitive emissions were observed.

The procedures for Method 9 specify outdoor observations. Observations
at the ASARCO smelter were performed indoors. Indoor observations tend to

decrease opacity readings due to a decrease in the amount of light and back-~

ground contrast.

Method 9 procedures include provisions for a cyclic process such as a
varying boiler load. However, sudden large changes to flow rates, such as
during the blowing phase for the converters, are not part of the method.

The flow rate changes at each converter hood caused short-term opacities to

vary widely.



Other limitations to obtaining an accurate opacity assessment of the

fugitive converter hood emissions are listed below.

' inability to obtain proper observer position relative
to the light source,

o inconsistent amount of light, and
) visible emissions interferences due to hood leaks and other

sources (increases observed opacity).

Method 22 Limitations

The most significant modifications and limitations to the Method 22 ob-

servations are listed below.

° visible emissions interferences due to hood leaks and
other sources (increased recorded emission time),

o less than adequate amount of light (<100 lux, decreases
visibility of emissions), and

] inability to attain proper observer position relative to

light source (may increase or decrease visibility of
emissions, highly dependent on position of light source).

2.3 Testing Personnel

The actual testing was conducted from September 29 through October 1,
1981. All testing was performed by certified visible emissions observers

supplied by Radian Corporation and EMB. Table 2-1 lists observers' qualifi-

cations.
TABLE 2-1. VISIBLE EMISSIONS OBSERVERS
Name Title Initials Affiliation Cert.
- Date
Mike A. Palazzolo Engineer MAP Radian Corp. 9-16-81
Gary W. Brooks Engineer GWB Radian Corp. 9-16-81
Craig S. Beskid Engineer CSB Radian Corp. 9-23-81
Frank R. Clay Task Mgr. FRC EPA 7-23-81




SECTION 3

RESULTS AND DISCUSSION

The converter hood visible emissions testing program focused on three
converters at the ASARCO copper smelter. Converters 3, 4, and 5 were evalu-
ated using the techniques of Method 9 and 22. Data collected by all four ob-
servers on each of the three converter hoods was compared, first looking for
differences between similar sources (converter hoods) and again to look for

differences between observers.

The observational data are collected into four tables, Tables 3-1 through
3-4, The data are also displayed on a summary chart for each day, Figures 3-1
through 3-3. The charts show the time of day, which observations were made,

the observer, the Method (9 or 22), the converter number, and the average

value of the data generated.

The results in the tables and charts are different presentations of the
same sampling efforts. Although the sampling duration appears to be longer
on the charts (than in the tables), the tables represent only the time during
which the observations were made. The time on the charts represents the total
duration that the observer was on station. Averages in the tables are based

upon number of valid observations (not on total time).

3.1 Comparison of Similar Sources

3.1.1 Method 9 (Table 3-1)

Converter Hood Number 3

Based on 96 readings by Frank R. Clay of EPA, the average opacity of

converter hood number 3 was ten percent. Based on a lesser number of readings,

10



TIME CONVERTER # 3 CONVERTER #5

Method 9% Method 22%* Method 9% Merhod 22#%*
0800 + < £
15 + + +
30 + + +
45 i 1 3 }
0900 4 4 +
15 E -+ L
30 i R 1 1
45 + + +
1000 + + +
15 + } 4
30 4 + +
45 + + }
1100 T + +
15 <+ + 'k
30 + 1 +
45 -+ 4 kS
1200 4 4 1
15 T + <+
30 4 + i
45 - ~ - -r
1300 1 4 . i
15 4 4 .
30 ﬁ- 4+ .[
45 ) <+ 4 4
1“‘:2 T 33zar T T
30 10%-FRC 1 + { 0%-CsB ~—}] 18%~GWB
45 + + T}
1500 4 <+ 4
15 b 4+ + +
10 } 57-MAP 1 1 1
45 + + 4
1600 4/ TL 4 } oz-cw 1
15 4+ + ' +
30 1L 1 T}, 3%z-css
45 + + :
1700 4 Floz-me Lo
15 + + 4
10 + + 4
45 F S J. J.

*Percen: opacity - initials of reader.

**Pucent of time fugitive emissions occured - readers initials.

Figure 3-1. Daily Method 9 and 22 reading charts for
Wednesday, September 29, 1981
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TIME CONVERTER .4 & CONVERTER # 35
— o ——

Mechod 9% Method 22%* Merhod 9% Method 22%%
0800 < -+ B 4
15 < - g ES
30 4 4 E S <+
45 4 + + <+
0900 <+ -+ ! 3o L
15 <4 <4 L o +
0 4 4 4+ +
45 4 + + +
1000 <4 -+ _ L o +
15 4+ + N 4
36 + 4| 17Z-GWB 8 4
55 b SZ‘CSB . 412-HA.P . - -
1100 <+ -+ 4 +
15 4+ 0Z~FRC 4 + R
30 + + 4 +
45 1 Tt 152-GwB T ® & Dhaaand
200 r T T 10z~CSB T
15 4 + + +
30 + 4+ 4+ 4
45 €T -~ -> s &
100 + 4 4 4
15 4 4 4 <+
10 4 + + +
[S 3 5 =3 -+ 3
1400 4 , 4 4+ =
O | I 1 1} 18z-cws
s [eme T 1 I

02-GWB

1500 +7 (20 min.) T T T { 42~GWB
15 + + T T
30 + 4 + +
a5 4 + + +
1600 4 + + +
15 < e o s
30 - - L o 4 °
45 4 + 4+ +
1700 4 T T + ) 37Z-MAP
15 4+ + J { O%Z-FRC 4
0 4+ + + +
45 L 1 1 1

*Petcen: opacity - imitials of reader.

**Percent of time fugitive emissions occured - readers initials.

Figure 3-2. Daily Method 9 and 22 reading charts for
Thursday, September 30, 1981
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TIME CONVERTER 4 4 CONVERTER # 5

Mechod 9% Method 22%* Method 9* Method 22¥%
0800 . .
15 R 4
30 32z-cv8 T T
45 37%~MAP L T
0900 20%Z~FRC 1 T
L5 252-CSB T T
30 w0z-gw8 T T
45 ) -r E s
1000 -[ -+
15 1
30 1 1
45 i 1
1100 ! 40Z~FRC } 18z-gws T T
15 i 1
10 5%-CsB 1 1
45 4+ 4
1200 1 . R
15. + 4
30 + “+
45 1 1
1300 . 1
15 1 1
10 5 R § 8
45 + 4
1400 4 TL
15 + +
30 1 1
45 i 1 g
L1500 152-FRC 5Z-MAP T+t 5%-csB ¢+ ] 7%-GWB
15 4 WL
30 ]; T
45 -
1600 1 T sz-war
15 + 4
30 4 4
45 4+ +
1700 J- T
15 i 1
30 S +
45 _L N

*Percent opacity - imnitials of reader.

“Percem: of time fugitive emissions occured - readers initials.

Figure 3-3. Daily Method 9 and 22 reading charts for
Friday, October 1, 1981
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the average opacity of converter hood number 3 reported by Mr. Palazzolo was

five percent.

Converter Hood Number 4

The most observations (408 readings) were made by Frank R. Clay of EPA;
he reported an average opacity of converter hood number 4 of ten percent.
The average opacity reported by Mr. Beskid and Mr. Brooks was ten percent and

zero percent, respectively.

Converter Hood Number 5

The most observations (168 readings) were again made by Frank R. Clay
of EPA, and his average opacity of converter hood number 5 was zero percent.
Mr. Brooks reported an average opacity of zero percent. Mr., Beskid reported

a five percent average opacity.

TABLE 3-1. METHOD 9 OBSERVER SPECIFIC CONVERTER HOOD COMPARISON

Converter Observation Average*

Observer Hood Number Time (minutes) Opacity %
FRC 3 24 10
FRC 4 102 10
FRC 5 42 0
MAP 3 24 5
MAP 4 - -
MAP 5 - -
GWB 3 -— -—
GWB 4 24 0
GWB 5 36 0
CSB 3 - -
CSB 4 42 10
CSB 5 20 5

*Opacities are reported in 57 increments comnsistent with Method 9 procedures.

14



Table 3-1 shows that converter hood number 5 had the lowest average
opacity. The average opacity based on 42 minutes of observation by Frank R.
Clay of EPA for converter hood number 5 was zero percent. For the same obser-
ver the average opacity for converter hoods numbers 3 and 4 was ten percent.
These observations indicate that converter hood number 5 captures more fugi-

tive PM than either hood 3 or hood 4..

3.1.2 Method 22 (Table 3-2)

Converter Number 3

Based on about 27 minutes of observations by Mike A. Palazzolo of Radian
Corporation, visible emissions were observed escaping the hood capture system
33 percent of the time (9 minutes). No other observations were made on

converter no. 3.

Converter Number 4

For comparison, based on about 57 minutes of observation by Mike A.
Palazzolo of Radian Corporation, visible emissions were observed escaping

the hood capture system 41 percent of the time (23.5 minutes).

Converter Number 5

For comparison, based on about 2 hours of observation by Mike A.
Palazzolo of Radian Corporation, visible emissions were observed escaping the

hood capture system 33 percent of the time (38.5 minutes).

Table 3~2 summarizes the Method 22 converter hood observations for each
observer. Based upon the observations of Mr. Palazzolo (who made the most
Method 22 observations), hoods number 3 and 5 allow fugitive emissions to
escape at approximately the same frequency. Converter hood number 4 allows

fugitive emissions to escape more frequently.

15



TABLE 3-2. METHOD 22 OBSERVER SPECIFIC CONVERTER HOOD COMPARISON

Emission Observation Percent Time
Converter Time Time of Visible
Observer Hood Number (min:sec) (min:sec) Emissions

MAP 3 9:00 26:40 33
MAP 4 23:30 57:11 41
MAP 5 38:30 118:24 33
GWB 3 —— —-— -
GWB 4 13:47 74:52 18
GWB 5 8:23 85:03 10
CSB 3 -— _— -—
CSB 4 —_— — -
CSB 5 1:11 45:00 3

3.2 Comparison of Observers

Method 9 (Table 3-3)

Converter hood number 4 was the capture system evaluated by the most ob-
servers, Mr. Clay, Mr. Brooks, and Mr. Beskid made approximately three hours
of observations on converter hood number 4. The average opacity for these
observers varied from zero percent to ten percent opacity; individual inci-
dents ranged from O to 40%. The average opacity and observation time for
each observer are shown in Table 3-3. While both Mr. Clay and Mr. Beskid
observed average opacities of 10 percent, Mr. Brooks, whose observation time

was only 24 minutes, observed zero percent.

Method 22 (Table 3-4)

Converter hood number 5 was evaluated over the greatest amount of time.
The amount of time visible emissions were recorded, the observation time, and
the percent of observation time visible emissions cccurred are shown in

Table 3-4.

16



TABLE 3-3. METHOD 9 CONVERTER HOOD SPECIFIC OBSERVER COMPARISON

Converter Observation Time Average Opacity
Observer Hood Number (minutes) (2
FRC 3 24 10
MAP 3 24 5
FRC 4 102 10
GWB 4 24 0
CSB 4 42 10
FRC 5 42 0
GWB 5 36 0
CSB 5 20 5
TABLE 3~-4. METHOD 22 CONVERTER HOOD SPECIFIC COMPARISON
Emission Observation Percent
Converter Time Time Time of
Observer Hood Number (min:sec) (min:sec) Emission
GWB 4 13:47 74:52 18
MAP 4 23:33 57:11 41
GWB 5 \ 7:43 85:03 9
MAP 5 28:30 138:24 21
CSB 5 1:11 3

45:00

Approximately four hours of observations were made (for converter hood

_ number 5). This method showed the most variation between observers. Based

‘ on 45 minutes of observations, Mr. Beskid's data showed visible emission

' escaping from converter hood number 5 only three percent of the time.

Mr. Brooks observed fugitive emissions escaping nine percent of the time.

- The majority of observations were made by Mike A. Palazzolo and spanned over

two hours of accumulated time.

He observed visible emissions 21 percent of

17



the time. Because of such variation in the results (a 3 to 21 percent range),

it is difficult to make any meaningful conclusion.

18
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APPENDIX A

VISIBLE EMISSION OBSERVATION FORMS
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Y
SUMMARY
RECORD QF VISIBLE EMISSIONS
Type of Plant Cofp/é,/‘ S e /e r Date 7/29/% /
Company Name ASARC o Hours of Observation [ Aom ~
Plant Address fa, lew A7 , Observer A4

Type of Discharge  STACK  OTHER .2° lom e Fer Aoorl

Discharge Location #,? Con ve~Fer Aa—pa(

Height of Point of Discharge to”

Observer's Location:

Distance to Discharge Point /20~

Height of Observation Point o’
/;L<%Dﬂg,v7{47ff<;a,~ verrer Kool

Direction from Discharge Point
Background Description Bloct npFom) vk ot Fop o= Koool
Weather: Clear Overcast Partly Cloudy Other Zindorrr Sky Coior

Wind Direction % /ef# 7o r.54# Wind Velocity S/ GhF brceze
ac ross Aooval -

Plume Description:
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SUMMARY
RECORD OF VISIBLE EMISSIONS

Type of Plant _(40/7/75’1 5/;{547254? Date ﬁ//
Company Name Asas P> | Hours of Obsegation
Plant Address II%A/)/P/;’/}'/ /42, Observer C[P,-i/& &5{/}
Type of Discharge  STACK OTHER Moo T & 5

Discharge Location 7 2.~ < TR

Height of Point of Discharge < — & O

Observer's Location:

Distance to Discharge Point W?&/

Height of Observation Point _ "%~ 2/ )

Direction from Discharge Point M
. Y % =£
Background Description ;rMﬁ o T2/F = /&@; S

Weather: Clear Overcast Partly Cloudy Other jz20&/@' Sky Color 5. —

Wind Direction Wind Velaocity ———

Plume Description:
Detached: Yes No
Color Black @ Other
Plume Dispersion Behavior: Looping Coning Fanning ;,17——
Lofting Fumigating Other r,{{/’pﬁ 5»//5’5/%

Estimated Distance Plume Visible T
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RECORD OF VISIBLE EMISSIONS
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SUMMARY
RECORD OF VISIBLE EMISSIONS
Type of Plant _ Copper Spe A . Date 9 ferle/
B
Company Name /}5/},@(0 Hours of Observation 3-'300M -7"39:‘«
y g
Plant Address /64[44"1 /i/ﬂ/'?— Observer 15

Type of Discharge  STACK QTHER> Toclo04 /79%’, SQCGMC/M7 food ﬁg’(g,m/an‘@/
Discharge Location 7;/- oF Reowidons couverts baad

Height of Point of Discharge 50 fee?”
Observer's Location:

Distance to Discharge Point 40 /i ’d,o.&%%.fe\’(

Height of Observation Point . /0 Ae? 12{0\' A\ ‘

Direction from Discharge Point — ! i b — - -
Background Description 6‘4}/154 -4tk pPofel Coall | -%

Weather: Clear Qvercast Partly Cloudy Other ~ Sky Color

Wind Direction Wind Velocity

Povr Lishtrs, diFfc (f 4o s em/s5nis

Plume Description:
Detached: Yes No
Color  Black  White {ghen (35{;?\5\'\-.4\«.4@
Plume Dispersion Behavior:  Looping Coning Fanning

Lofting Fumigating Other

Estimated Distance Plume Visible
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RECORD OF VISIBLE EMISSIONS
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RECORD OF VISIBLE EMISSIONS
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APPENDIX B

DATA OBSERVATIONS NOT INCLUDED IN SUMMARY

(Data invalidated)
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VISIBLE EMISSIONS

INSPECTION
Med), = —_—

Company __ A SAR<ce  Heo [en Inspector £ Clay

_ 7 7
Location H‘ft;/.»/ﬂ,\ HAyia Affiliation .S (= [ ‘4
Sky Conditions /y/-* Wind Direction
Precipitation A7 4 Wind Speed
Facility Type Cosgﬂoy Sm ;_(' -k/ Emission Source ( a 18] f{dﬁ/ Hsm{«‘iﬁ

\ #*+ 3 Cowuveyte,

Sketch emission source, indicate observer position relative to source; indicate

potential emission points and/or actual emission points.
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VISIBLE EMISSIONS
INSPECTION
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VISIBLE EMISSIONS

INSPECTION
a/29/%(
Company s 4 co Inspector Gwls
Location /frfa.lvdeng Ve, Affiliation ZADIAN EXRL,

o L i
Precipitation VA
/ Zéﬁ}&ﬁgi Dowe Je/ms)
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Wind Speed  _S/ur4r S1eze ﬂ&oj;é,
=R
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Emission Source

Sketch.em'ission source, indicate observer position relative to source; indicate
potential emission points and/or actual emission points.
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VISIBLE EMISSIONS

INSPECTION
i J24/ 7
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Sketch emission source, indicate observer position relative to source; indicate
potential emission points and/or actual emission points.

Emissions +ram e_aé/b Aholes \ ; 4 (L
wof-cowtted os Aood — )

emissions , Sulisht bems

g -
b byyosof pla vTerfewd —
w P am/B35Ims _ -~ T —
AetegmivaFron . £
OBSERVATIONS Accumulated Accumuiated
: Observation Emission
Time Period Time
enD (Min: Sec) (Min: Sec)
Begin Observation /053 (//"03) 15:0) 150l

70



FUGITIVE EMISSION INSFECTICON
" GEFEEER LOCATION
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VISIBLE EMISSIONS

INSPECTION
Company /*455/%474:cf7 ' Inspector e
Location /%4 %J/EWf /4 = affiliation __ faBisyp Coxr
Sky Conditions y Zsa Wind Direction e/
Precipitation ydas Wind Speed f/f;iA'K brasze Zpodsh
éh1/7;4)4b
Facility Type C::;%Jaiifﬁﬁ’ c4:252452:7:22§7 Emission Source <:::;2>1>112252f>{2§1>€2
//4¢Q§ZZ;Z> ‘i£‘4

Sketch emission source, indicate observer position relative to source; indicate
potential emission points and/or actual emission points.
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Observation Emission
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|\’.50
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SUMMARY
RECORD OF VISIBLE EMISSIONS

Type of Plant Ca?/f/ﬁ j/Mﬂ/‘Z‘/& Date 7, / 27
Company Name A}‘/?/t’ co Hours of Obirvation
Plant Address //,4/24:/ A= Observer <, 2.5/5 /?4’5'4//_9
Type of Discharge  STACK “OTHER Copy/eriz, /;@?i

Discharge Location Tz 2F oy fLEFP TP == 5
Height of Point of Discharge ~ & /4D

Observer's Location: )

Distance to Discharge Point 075

Height of Observation Point R 7& )

Direction from Discharge Point L~

Background Description _ _—Z .« 2=z24

Weather: Clear Overcast artly Cloudy Other

Wind Direction T T Wind Velocity —

Sky Color —™

Plume Description:
Detached: Yes @
Color Black @ Other ——
Plume Dispersion Behavior: Looping Coning Fanning

Lofting Fumigating Other /C/;é 1T S L

Estimated Distance Plume Visible —_—
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RECORD OF VISIBLE EMISSIONS
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