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INTRODUCTION

Copper smelters are a significant source of airborne particulates. The
fugitive dust emissions from various stages of the process are collected by
heods placed over equipment and ducting to control devices.

In conjunction with the Environmental Protection Agency's Program for
developing new source performance standards, TRW and Monsanto Research Cor-
poration performed fugitive emission tests at seven copper smelters including
the Asarco smelters at E1 Paso, Texas and Tacoma, Washington, the Phelps-
Dodge smelters at Ajo and Douglas, Arizona and Playas, New Mexico, the
Kennecott smelter at Magma, Utah and the Anaconda smelter at Butte, Montana.

The scope of this testing program, designed to provide data on arsenic
and sulfur dioxide emissions, has been extended to lead by laboratory analysis
on the samples collected.

The first two copper smelters tested in the program, the Anaconda plant at
Butte, Montana and the Asarco plant at E1 Paso, Texas, were sampled by Monsanto
Research Corporation. At Asarco, E1 Paso, Monsanto tested the fugitive
emissions collected by hoods placed over the converter line at points before
and after the emissions entered the sulfuric acid plant. Also tested by
Monsanto were the fugitive emissions collected in the roaster building at
points before the emissions enter an electrostatic precipitator, and at a
point in the ballon flue on the outlet of the electrostatic precipitator.

In January of 1978 TRW sampled at the Asarco smelter in E1 Paso. Sites
tested by TRW included the converter building fugitive emissions baghouse,
the calcining and matte tapping fugitive emissions ducts.

The Phelps-Dodge copper smelters at Douglas and Ajo, Arizona and Playas,
New Mexico were sampled by TRW in May, June and July 1978 respectively.

At the Douglas, Arizona plant, TRW sampled -the calcine/roaster baghouse,
which collected fugitive emissions during the loading process of the train
car. The train car transported the concentrate to the reverberatory furnace
operation. The fugitive emission system operated on an intermittant basis.

At the Phelps-Dodge Ajo smelter, TRW sampled the fugitive emission
systems of the converter slag and copper blow cycle, and the matte tapping
operation from the reverberatory furnace. The sulfuric acid plant attached
to the copper smelter was also sampled at the inlet to the electrostatic
precipitator, the electrostatic precipitator outlet/acid plant inlet, and the
acid plant outlet. The acid plant converts sulfur dioxide to sulfuric acid
with a contact catalyst.



The converter slag and cOpper blow cycles were tested by TRW at the Phe]ps-
Dodge Playas, New Mexico copper smelter.

In September 1978 and May 1979, TRW tested the Asarco copper smelter in
Tacoma, Washington, which processes ores high in arsenic. The TRW team per- -
formed emission testing at the inlet and outlet of the roaster baghouse, the
inlet and outlet of the arsenic kitchen, the inlet and outlet of the rever-
beratory furnace electrostatic precipitator, the fugitive emission systems of
the matte tapping, slag tapping, converter slag return, calcine, as well as the
converter during copper blow and full cycles and fugitive emissions not
controlled by the hoods over the converter.

TRW tested the Kennecott copper smelter at Magma, Utah in November 1978.
The matte tapp1ng fugitive emission system tested was operated intermittantly
to control emissions from loading of copper matte from reactors to large
ladles. The slag tapping futivive emission system works similarly during
loading of slag from reactors to the layer ladles. Also tested by TRW were
the converter fugitive emission system, the acid plant inlet and the concen-
trate dryer emission system which removes water and fugitive dust from the
“rotating concentrate dryers.

This report presents the results of laboratory analysis for lead on the
samples collected during this test program. Data is not complete for
some tests since some sample solutions required complete consumption in order
to accomplish the analysis for arsenic for the original test program.



SUMMARY AND DISCUSSION OF RESULTS

ASARCO - E1 Paso, Texas; TRW Test program

The results of the emission testing at the five test locations are
summarized in Tables 1 - 4 of this report. Three sets of tests were per-
formed at the inlet and outlet of the converter building fugitive emissions
baghouse, the calcining fugitive emissions duct, and the matte tapping
fugitive duct. ~

In addition, analyses were performed on composited process samples
taken by plant personnel on the days that the fugitive emission testing was
being performed. This data is summarized in Table 44.

Since some of the samples from the converter baghouse outlet were
consumed in the previous analysis for arsenic the efficiency of the bag-
house for lead removal can not be determined. The converter baghouse inlet
averaged 6 Kg/hr of lead. Fugitive lead emissions from the calcining and
matte tapping operations averaged 0.4 Kg/hr and 0.5 Kg/hr respectively.



TABLE 1. BAGHOUSE INLET LEAD RESULTS.

RUN NUMBER

1

2

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNTY

v

—— e
ANALYTICAL DATA Pb .

" A) . Front Half

Probe (mg)
Cyclone (mg)

Fitter (mg) I A

- Front Half Total (mg)
grs/SOCF , (mglm’)
thr, (kg/hr)

2.5000

6.270

-1 -3.2500.

18,3000

1.5700

10,9000

14500

- B) bxsixebuiwOx  Impe 1 & 2

Ph_ . (mg)
grs/SOCF, (mg/m”)
b, (kg/br)

b it Imp 3
grs/SOCF, (mg/m’) :
#/hr, (kg/hr)

0040

..0040

.01200

L0067 °

.0010

_ |g.0010-

<.0010

R

| D) Total P.b :

¢) Imp 4, 5.& 6. i s (W)
grs/SoCF, (mg/m°) .
4/hr, (kg/hr)

. (=)
grs/SOCF ,(mg/m’)
#/be, {kg/hr)

€) Tnedoy (mo)
Pb* ppm
grs/SOcF, (mg/m’)
#/nr , {kgrhr)

20010

0020

.0040

.0023

20.8060

11.5760

10,096

—9.9076 [ -
| Teass

.4,9499

4.3457

1.128

U637




RUN NUMBER

TABLE 2. BAGHOUSE OUTLET LEAD RESULTS.

2 . 3

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS ] ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNIT

¥ ANALYTICAL DATA

“8)

. Front Half
Probe {m3)
Cyctone (mg)

Filter (mg) ’ A r

Front Half Total (mg)

grs/SOCF , (mg/m’)
#hr. (kg/hr)

-

. 7600

03800 | --

o170 | -

- 8)

TR AKX
Pb_ . (mg)
grs/SOCF, (mg/n’)
4/hr, (kg/hr)

TR 1 &2

Pb_ . (mg . Imp 3
grs/SOCF, (mg/ma) )

¢/hr, (kg/hr)

~00T0

¢

: o

£)

4, 5.
grs/socf, (mg/m’)
#/hr, (kg/hr)

Jotal . N ()]
grs/SDCF.(mg/m3

#/br, (kg/hr)

Iotal SO, (mg)

*ppm

grs/SOCF, (mg/a’)
t/hr o {kgrhr)

NSEL

.0020

— e -




TABLE 3. CALCINE FUGITIVE LEAD RESULTS

' = : .
RUN NUMBER
ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNIT
—— . .
V ANALYTICAL DATA 3
" A) . Front Half ] ) .
Probe (ng) -r 1220 -- .0660 -- TURUT T 0773
Cyclone (mg) . ] : . : — . .
Fiiter (mg) ' r -- 29,6000 - -9000 = ~9600 p 04867
Front Walf Total (mg) 29.7220 0.9660 T.00F $0:563 "~
grs/SOCF , (mg/m’) .
thr, (kg/hr)
) R T, T K 2 - _
" P (mg) - -- . .0014 -- .0170 - | .ono -- | .o098 .
grslS'DCF. (mgln’) .
#/hr, (kg/hr)
"o Ph . (ng) -~ |<.0010 - /| <.0010 - |..0010
grs/SOCF, (mg/m’) R T -
#/br, (kg/hr) -
¢ Imp &4, 586, "(PDl.. . (wp) o= 007U s 0280 | | _.0020 -- -0117
grs/SOCF, (mg/m’) . . . .
/0, (kg/hr)
" 0) Total total . (eq) 29.7324 1.0070 - 1.0170 10,5855
grs/SOCF ,(mg/m’) _]33.0360 1.0070 1.1300 11.7243
#/br, (k3/hr) U. U.0T3S oooTaT || o183,
£) Texose, (mg) 5.256 0.117 0.129 1.834:
Pb ppn _ . .
grs/SOCF, (mg/ms) e e
i/ hr » '(kqfhr) —_— e e




TABLE 4. MATTE TAPPING LEAD RESULTS

! 3 AVERAGE
RUN NUMBER
ENGLISH UNITS | METRIC uNITs |ENGLISH UNITS | MEYRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISK UNITS | METRIC UNI
¥ ANALYTICAL DATA
" A) . Front Half ‘ _
Probe (mg) == 2.6600 - 1.4300 - 1.0500 - T. 7767~
Cyclone (mg) _______ ] —— —
Filter (mg) ’ -- 1.76.5000 -- 47.5000 -= | 32,3000 | -- ' |5Z2.1000
Front Half Total (vg) 79,7500 A879900 [ 33,3500 |~ [53.8167.
grs/SOCF , {mg/m’)
#hr, (kg/hr) -
B) PXMXAXMEXX Imp.‘J,'& 2 ;
Pb__ . (mg) -- .0040 -- .0050 - 7 .0310 -- 0133
“ grs/SOCF, (mg/m”)
#/br, (kg/hr) 7
N Pb ey Imp 3 -- < .0010 -- < .0010
grs/SOCF, (mg/a) ) ;
#/hr, (kg/hr) —
¢) Imp 4, L &0 " _1FDm) ol 0020 == .UUBU - L0060 prpes ~0053
grs/SOCF , (mg/mj) ’
#/hr, (kg/hr)
0) Tota1 total (ns)' 79.1660 48,9530 33.3870 53,8187
grs/SOCF ,(mg/n°) | J6.1563 9.4140 3.8376 9.8026
#/br, (kg/br) 07737 0.5028 0.2027 0.4931
£) HAAXEO XN 1.889 1.081. 0.446 1.139
Pb*ppm - - -
grs/sock, (mg/m’) ——
#/he , (kgthr) Y P




ASARCO - El1 Paso, Texas; Monsanto test program

This program was separated into essentially two phases. The first phase
was sampling of the effluent of the converter line. These gases are collected
into ducts and directed to an induced draft fan. The exhaust of this fan is
directed .through a short section of duct work into a long spray chamber.

This short section of duct work is sampling location D, inlet to the sulfuric
acid plant. The gases leave the spray chamber and go to an electrostatic
precipitation particulate collection device.

From here they are directed to the inlet of the sulfuric acid plant. The
outlet of the sulfuric acid plant is an atmospherically vented stack. This
outlet duct is sampling location E. The second phase of this program was to
sample the outlets of the reverberatory furnace, the outlets of the multi-
hearth roasters, and the combination of these gases after passing through
the particulate removal system at the base of the main stack. The gases
from the multi-hearth roasters are directed to a large downtake at the side
of the roaster building and down into a large existing brick flue. This
downtake is sampling location C. The gases from the reverberatory furnace
pass through two waste heat boilers and then through two rectangular ducts
into the same existing flue. These two flues are designated sampling
locations North B and South B. The gases in this flue pass to a spray
chamber, Teave the spray chamber and pass through an electrostatic precipita-
tor. The gases leaving this electrostatic precipitator pass through a large
balloon flue and into the base of the main stack. This balloon flue is
sampling location A.

The lead concentration of fugitive emissions from the converter line,
which is summarized in Table 9, averages 2 Kg/hr.



Table 5.

SUMMARY OF ARSENIC RESULTS AT THE INLET OF THE STACK (POINT A)
Metric Units
Run Number A-1 A-2 ' A~3
Date 6/26/71 6/27/77 6/28/77
Method Type Arsenic Arsenic Arsenic
Volume of gas sampled-Nm3 2 1.35 1.41 -1.42
Percent moisture by volume 4 6.81 6.13 1.39
.Average stack temperature-°C , 102 104 '105.
Stack volumetric flow rate-Nm3/min 5693 5944 6307
Stack volumetric flow rate--Am3/minb 8988 9398 . 9478
Percent Isokinetic ' 100.4 100.4 95.4
Duration of run - minutes ‘ 153 153 . 153
Arsenic - probe, cyclone and filter catch _
mg : 2.88 9.89 . 4.72
g/Nm3 : : 0.002 0.007 0.003
Kg/hr 4 : 0.727 2.496 1.252
" Arsenic - total catch : - . : _
mg ~ ‘ | | 6.11 13.30 - 5.80
g/Nm3 | 0.005 ©0.009 0.004
Kg/hr | 1.543 3.357 1.539
Percent impinger catch 53 26 - 19

8Normal cubic meters at 20°C, 760 mm Hg

bActual cubic meters per minute



TABLE 5. (continued)

1 2 3 AVERAGE
RUN NUMBER )
' ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | KETRIC UNITS §
V ANALYTICAL DATA
A) . Front Half - . : ] '
probe (ng) & cyclone (Test #1) (Probe Test #3) — ]I-lgoo _— - 4322% ’8'1_‘57'“ i
gydoexxred  Front Filter - _- - 360U == : -- . - -- . I |
BackFiiter (mg) ' == LUiSU - .0050 -— 0170 -- AR i
Front Half Total (mg) 2.5730 0.8400 4.5030
ngISDcF. (mg/ma)' ] 09060 . - i01719 -
#hr, (kg/hr) 0.6510 -- 12000 ==
KIEXDEDE ¥EX %X .Im 1:%2 &3 _
" P (1) P -- .0730 | - -- .0250 -- .0590 -- .0523 ..
ars/SOCF . (mo/m’)
#/br, (kg/hr) - -
_, Imp & .
3P -- L0120 | -- 0100 | - .0050 -~ | .0090
grs/SD.C—F-.- (mg/m3)
#/hr, (kg/hr) 7
R T () M) == -0T00 = 5080 - ~OT80 - T2
grs/SOCF, (mg/m’)
'/hl‘. (kg/h")
5 totar 110 Pb_ (oa) 0.095 0.043 0.082 p.o73
. grs/SOCF ,(mg/md)
#/br, (kg/hr) o
Pb < ‘ . —
) Totel), (og) 2.668 0.883 4,585 .7120 ]
ppm o
grs/SOCF, (mg/m’) 970 e 37229 -
#/vr , (kgrhr) 0.6750 | - 1.2219 4
ppm Pb 0.229 o L R
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Table 6.  SUMMARY OF LEAD RESULTS -AT SOUTH OUTLET OF THE REVERBERATORY FURNACES (POINT SB)

Metric Units

Run Number o SB-1
Date _ 6/26/77
‘Method Type - ' Arsenic
Volume of gas sampled-Nm3 & 0.44
Percent moisture by volume : 14.19
Average stack temperature-°C . 420
Stack volumetric flow rate-Nm3/min A 560
Stack volumetric flow rate-Am3/minb 1767
Percent Isokinetic 95.8
Duration of run - minutes 120
Arsenic - probe, cyclone and filter catch

mg ‘ - 128.8

g/Nm3 0.293

Kg/hr , 9.834
Arsenic - total catch N ‘ '

mg . ' 129.7

g/Nm3 0.295

Kg/hr : 9.902
Percent impinger catch . . . 1

qNormal cubic meters at 20°C, 760 mm Hg

bActual cubic meters per minute

SB-2
6/27/77
Arsenic

0.67
13.36

408

625
1928

97.7

120

901.8
1.803
67.55

912.0
1.824
68.31

1

SB-3
6/28/77
Arsenic
0.68
25.19
323
736
2292
113.4
120

954.6
1.395
61.56

1012.0
1.479
65.27

6



TABLE 6. (continued)
' 2 ’ erest
RUN NUMBER :
ENGLISH UNITS § METRIC UNITS JENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLESH UNITS | METRIC UNIT
= .
V ARALYTICAL DATA
" A) . Front Half
Probe (mg) -~ 4,5000 -- ‘ .2100 .- .0380 - 1.5827
Cyclone (mg) . - 1 1.7000 - T97.0000" ppy TT.65000 = mggg
Filter (mg) : P - 15500 -- L6100 -- 2. ) - .
Front Half Total (mg) 6, 7500 : . 1379380 = 722836
grs/SOCF , (mg/) 15,3409 295.2537 20,4971 110.3639
the, (kg/hr) 0.5155 TT.0720— U.9052 F-m
- B) Parxbendersexx Back-Filter : g
Bb_. . (mg) ' ' -- - .0610 - .4100 -- .0520 - ,1743-
grs/SOCF, (mg/m’) . .
4/hr, {kg/hr) ‘
SOPb g IMP. 1,2, &3 0100 |- L0100 | -- 2100 | -- .0767
grs/SUCF, (mg/m’) K : B
#/he, (kg/hr) —_—
¢) Imp. 4. - :...Q.: 2 (wg) == L0130 - ';UUJU -= ~0Z80 == poge. v
grs/SOCF , (mg/md) . o
‘Ihro (kg/hl‘)
o) ek 1P S ey - 0290 | -- .0130 -- '~ .3730 -- .1383
grs/SOCF .(mg/m’) .
#/hr, (kg/hr) .
)
£) 3::1_522 (T) ]mgi nger total " - g.’ ; 25 28 0.4360- 0.6630 0,4040
) total, Tea ‘ A e : ——| 11010 | 1. .
grs/SOCF (mg,,}l, 15,5077 | —— % PR 42 Dan—
#/hr , (kgrhr) 0,5241 11.0964 { —0‘971'82" , - '_4'T§96
1.813 - 46,023 2.477 16.77T7.




el

Table 7.. SUMMARY OF LEAD RESULTS AT NORTH OUTLET OF THE REVERBERATORY
FURNACES (POINT NB) | '
' Metric Units
Run Number NB-1 « NB-2
Date 6/26/77 6/27/77
Method Type Arsenic Arsenic
Volume of gas sampled-Nm3 2 0.91 1.03
Percent moisture by volume 6.86 17.92
Average stack temperature-°C ‘ 500 ' 419
Stack volumetric flow rate-Nm3/min . 1095 1198
Stack volumetric flow rate-Am3/minb 3555 3963
Percent Isokinetic 103.8 107.1
Duration of run - minutes 120 ’ 120
Arsenic - probe, cyclone and filter catch
mg - 98.85 683.90
g/Nm3 0.108 0.661;
Kg/hr 7.083 47.48_
" Arsenic - total catch _
mg 255.70 698.80
g/Nm3 0.279 0.676
Kg/hr 18.32 .48.52
Percent impinger catch 61 - 2

8Normal cubic meters at_20°C, 760 mm Hg

b

Actual cubic meters per minute

NB-3
6/28/77
Arsenic

1.05
19.00

401
1145
3721

112.7

120

691.00
0.664
45.62

756.20
0.727
49.92

9



TABLE 7. (continued)

! 3 A.V[R{'\GE?. .'
RUN NUMBER
ENGLISH UNTTS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNIY
— .
V ANALYTICAL DATA _

" A) . Front Half ' A '
Probe (mg) e 5.T500 - Z.4800 - ZB200 | == 3.3157 "
Cyclone (mg) _ o it (.o10U - 3.5200 == PO 2000 | T—==—""| 83100
Filter (mg) r. . == .6300 -- .7260 - 6200 = | .6587

Front Half Total (mg) — | £.2900 . 373300 2.4833 -
ors/S0CF » (mg/n®) 8.0110 6.5301 02.3238 2.2883
v, (kg/hr) B PILIY{:3: T D 215 T.5336 U.B83T

- 8) Raexseupexsexx Back.filter : .
Bb_ . (mg) == - .4600 -- .0940 -- .0350 -- .1963 -
9rs/SOCF, (mg/m”)} :
4/hr, (kg/hr) _

EPh g Imp. 1,2, 83 -- 3600 | --- | .0220 | -- .0020 — | .1280
grs/socF, (mg/m’) : FE - .

#/hr, (kg/br) 4 c—

0 Imp. &= . e () = - 05AD = 3030 = 0170 T 4
grs/SOcF, (mg/m’) o T .
4/hr, (kg/hr) T

0 Tota Imp 5 (op) -- 0500 - 0260
grs/SOCF ,(mg/m’) :

#/br, (kg/hr)

£) xuoxss, () Impinger total . 0.8700 0.1450 . 0.0540 0.3563
P otal lead ¥, 1600 g ——zm—-' ——— | 4
grs/SOcF, (mg/u’) 8.9670 8710 22 32 . 375 R PA:L3Y, ’
#/hr , (kgrhr) 0.5891 0.4795 1.5372 _ %géég
ppm Pb 1,033 0.771 2623 013 a%e

1.476 -



Sl

Table & SUMMARY OF LEAD RESULTS AT THE OUTLET OF THE ROASTERS (POINT C) -

Metric Units

Run Number c-1

Date , ' 6/26/717
Method Type Arsenic
Volume of gas sampled-Nm3 2 1.71
Percent moisture by volume ‘ 6.70
Average stack temperéture—°c ' 78
Stack volumetric flow rate-Nm3/min 3991
Stack volumetric flow rate-Am3/minb ’ 5862
Percent Isokinetic 102.4
Duration of run - minutes - _ 116
"Arsenic - probe, cyclone and filter catch

mg o 23.43

g/Nm3 ' 0.014

Kg/hr 3.266
Arsenic - total catch _ V :

mg : 39.45

g/Nm3 0.023

Kg/hr _ _ 5.499
Percent impinger catch _ .41

3Normal cubic meters at 20°C, 760 mm Hg

bActual cubic meters per minute

Cc-2
6/27/77.
Arsenic

1.23
5.32

99

4241

%6502

66.8
120

22.67
0.018
4.680

29.03
0.024
5.993

22

>

c-3
6/28/77
Arsenic

1 0.75

9.41
111
1587
2629
109.2
120

53.78
0.071
6.800

65.47
0.087
8.278

18



TABLE 8. (continued)
. U 2 kvtR:GE-'
RUN NUMBER
' encLis units | Mevric untts {encLish uniTs | METRIC UNITS [ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNIT
- W ‘
Vv ANALYTICAL DATA
"N . Front Half .
Probe (mg) __-» }3.30 80' -- 9,2400 -- 11.4000 ——  |8.0100
Cyclone (mg) - ) - 6.93 - . T T U200 | T -——— 3.8500°"
Filter (mg) (front) r == 9400 - 2,1500 --__1.5.7500 --__ |2.9467-
Front Half Tota) (mg) 112600 14.9900 18,1700 4.8060_
grs/SOCF . (mg/ud) 6.5850 12.1870 24,2300 4.3340
thr, (ke/hr) 1.5760 3. 1011 23072 | T 72737283
- 9) REstyouxatixx  Back. Fﬂter , . '
Pb _ . (mg) -- ~.0390 - .0220 -- .0300 - .0303
rsISDCF (mglm) -
#/hr, (kg/hr) -
o Pb oy Imp 1,2, 83" -- .6200 -- .5100 -- .7200 -- 6167
grs/sncr. (mg/n®) E ' :
#/hr, {(kg/hr} -

¢) Imp 4 - . '...-;;: 5 (mg) —= . 0000 -— ..009_0 - LUI40 - ~0277
grs/socF , (mg/m’) o i .
{/hr, (kg/hr)

o) W&t I Imp 5 (m) -- .4070 - .0140 -- .0210 -- .1473
grs/SOCF .(mg/m3) ) .
#/hr, (kg/hr)

£) (mg) Impmqer‘ “total 1.1260 0.5550 - 0.7850 0.8220°

wer  total J.ead (mg) = 12.2860 T5.5450— 180850 | ———- |5_595.3. :

grs/SOCF, (mg/m”) 7.2833 NTZ2.6382 | 252733 | — b seie.

#/hr , (kgrhr) 1.7345 3.2159 | 2.4065 - "2 2%2
: 0.837 . 1.4§5 2.924 1.747




L1

Metric Units

Table 9,
Run Number
Date
Method'Type .
3 a

Volume of gas sampled-Nm
Percent moisture by volume

Average stack temperature-°C _
Stack volumetric flow rafe-Nm3/min
Stack volumetric flow rate-Am3/minb
Pefcenf Isokinetic -
Duration of run - minutes

Arsenic - probe, cyclone and filter catch
mg . :
g/Nm3
Kg/hr

‘Arsenic - total catch

mg :
g/Nm3 ’
Kg/hr

Percent impinger catch

2Normal cubic meters at 20°C, 760 mm Hg

bActual cubic meters per minute

D-1
6/21/77
Arseﬁic

1.77
2.07
222
1653
3257
98.5
105

3923.00

2.210

219.0

4181.00

2.355

233.4
6

/

D-2

6/22/77

Arsenic
1.24

5.72

. 209

1563

3116
112.2
96

230.50

0.185

283.70
0.228

21.39
19

SUMMARY OF LEAD RESULTS AT THE INLET OF THE H,S0, PLANT (POINT D)

D-3
6/23/77
Arsenic

1.17
4,94
200
1553
3003
106.0
96

289.30
~ 0.248
23.08

305.50
0.262
24.37



TABLE 9. (continued) A
! ? 3 RVERZGE
~ RUN NUMBER : ‘ . ‘
ENGLISH UNITS | METRIC UNITS ] ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UKIT
_;=?4 .
V ANALYTICAL DATA
" A) . Front Half = . - -
Probe (mg) - 45.9000 -- 13.0000 | -- T8.5600 | --  |2Z2.3867"
Cyctone (mg) . ' . - 0.5700 - 32100 == 33600 == 17273800
Fitter (mg) (front) ' - 8.4800 -- “3.7600 | -- T2.3900 | -- 4.6767
' Front Half Total (mg) ' .39 19,3700 1337 1295433 -
grs/SOCF, (ng/n’) 31.0452 15.6210 12.2308 19.6323
thr, (kg/hr) 3.0/ 4649 121397 | T80
- 8] SexMsodntexx Back-Filter . . >
Ph . (mg) ) - 8,4500 -= 10.8000 -- .0610 -- 6.4370 -
grs/SOCF, (mg/m”) —
¢/br, (kg/hr)
® Pb_ .y Imp 152,83 -- ©.0050 -- 12,2200 -- 1.1600 -- 1.1283
grs/socF, (mo/m’) ' E B ¥
#/hr, (kg/tr) ’ —
¢ Imp 4 _.-- i e (MG) == .UcUu -= . 0420 -- L4100 == 1773
. grs/socE, (mg/m’) : '
e, (kg/he)
o) KXX_ITP 5 (o) - .0040 -- .3930 | -- .0010 |  -- 1327
grs/SOCF 4(mg/m°) ) .
#/hr, (kg/hr)
f) zous () Impinger ‘total . = 8.5390 - 13.4550 . 1.6320 7.8753 -
¥k otal lead - : 533890 3775 ; o
: . . . 19,942 377287
ars/SOCF, (sg/a’) 35,8695 ' 25'71';?'8" e —T§—§2'5'5° 155" 3573
/be o Akarhe) 3.5575 24825 (| 1.2696 || 2.336
4,153 3.066 ~ '_"1':.'58'6"_ T U35,




6L

Table 10,

Run Number

Date

Method Type

Volume of gas sampled-Nm3 2
Percent moisture by volume

Average stack temperature-°C

Stack volumetric flow rate- Nm3/min
Stack volumetric flow rate-Am3/min
Percent Isokinetic

Duration of run - minutes

Arsenic - probe, cyclone and filter catch

mg
g/Nm3
Kg/hr

Arsenic -~ total catch
mg .

g/Nm3

Kg/hr

Percent impinger catch

aNormal cubic meters at 20°C, 760 mm Hg

bActual cubic meters per minute

E-1
6/21/77

Arsenic

1.64
0
64
1929
2542
73.0

132

0.27
0.0002
0.019

0.31
0.0002
0.022

13

E-2
6/22/77
Arsenic

. 1.52

0

64

1885
2485

76.2

132

2,75
0.0018

0.205

4.77 .
0.0031
0.355

42

SUMMARY OF LEAD RESULTS AT QUTLET OF THE H2504 PLANT (POINT E) |
Metric Units

-.E=3
6/23/77
Arsenic

1.91
0
66
1875
2475

96.4
132

2.06
0.0011
0.121

2.13
0.0011
0.126

3

E-4
6/24/77
Arsenic

l.88

0

69

1831

2441
97.4
132

0.39
'0.0002
0.023

0.66
0.0004
0.038

41



TABLE 10. <(continued)
. t 2 3 #o
RUN NUMBER -
’ ENGLISH UNITS | METRIC URITS | ENGLISH UNITS | METRIC UNITS ] ENGLISH UNITS { METRIC UNITS { ENGLISH UNITS | METRIC UNIT
i .
¥ ANALYTICAL DATA
" A) . Front Half : .
Probe (mg) ) 1.7700 -- 1.7600 -- 3.0300 —-—— | 7.4950
Cyclone (mg) ) ) -; ?._.... _T-
Fitter (ng) (front) r. - - 0060 -- 1 _.0050 -- 0050
Front Half Total (mg) 1.77380 1.7660Q 230350 V. _ 10.5000_
grs/SOCF , (mg/md) 1.0841 1.1618 1.5890 0.2650
#hr, (kg/hr) 0.1255 0.3 U788 | 100297 .
- B) P s - - $ilte -- !
&W%{g) Batk filter 0090
grs/SOCF, (mglm’)
4/br, (kg/hr) ' .
"3 Pb._i.(mg) Imp 1,2, &3 - - .0170 -- .0360 - - .0500 -- .0250
grs/SOCF, (mg/m’) R R —
#/hr, {kg/hr}) —
¢ Imp. 4 . . Pbo.(m) == 0090 - 0070 == .0050 - .0260
. grs/SOCF, (mg/m’) .
f/hr, (kglhr)
' 0 ) op.G. (o) -- .0060 - 0110 - ~.0040 -- .0060‘
grs/SOCF .(mg/ms) .
#/hr, (kg/hr) e
6 Jotahsd ()  Impinger total 0.0410 0.0540 - 0.0590 0.0570
‘wmx total_ lead =~ = T1.8190 17820 T 091 g
grs/SOCF, (ng/a’) 1.10 Ta728 | T.5890 02963
#/hr , (kgrhr) 0.128% 0.1326 0.1788 “l0.03%
ppm Pb 0.129 0.136 0188 T 1 T T 0L034 .




TABLE 10.

(continued)

RUR NUMBER

AVERGE

ENGLISH UNITS | METRIC UNITS ]ENGLISH UNITS

METRIC UNITS

ERGLISH UNITS

HETRIC UNITS

ENGLISH UNITS | METRIC UN1

¥ ANALYTICAL DATA

N

. Front Half
Probe (mg)
Cyclone (mg)
Filter (m§) 4
Front Half Total (mg)

grs/SOCF , (mg/m’)
thr, (kg/hr)

- 8)

L

Particulates - Tae b
- . (m)

grs/SOCF, (mg/m’)

t/tr, {kg/hr) ’

Pb _ Imp 1,2, & 3
grs/SOCF, (mg/m’) g '
#/hr, (kg/hr}

-- .0320

¢)

0)

£)

Imp 4 .. -
grs/SDCF, (mg/m’)
#/br, (kg/hr)

D waesl d (ls)

Jotxx . Imp. .5(mg)
grs/SOCF ,(mg/m’)
#/br, (kg/hr)

Total S0, (mg)

' ppm

grs/SOCF, (ng/n’)

#/hr , (kgrhr}

- .UlJo

-- .0068

- —— et et




Phelps-Dodge - Douglas, Arizona; TRW Test Program

Two main problems were encountered in the testing program at the Phelps-
Dodge copper smelter. When the TRW personnel arrived at the site, the plant
was not operating due to mechanical malfunction. This problem caused a one
and a half day delay in the testing program.

The second problem was the intermittent process operation. The emissions
being measured were during the loading of train cars that transported the
calcine. The loading operation took two to five minutes and the process
occurred once every twenty-five to thirty minutes. The testing necessitated
one traverse point per loading operation due to the variability in loading
times. Stop watches were utilized to obtain accurate times. All data was
time weighted to achieve the averages. This was accomplished to account for
variability in loading times. '

The previous arsenic analysis on the samples collected required the
complete use of some fractions. This precludes calculation of total lead
concentrations. Results are summarized in Table 11 and 12.

During the data reduction, the meter volume was back calculated to account
for sulfur dioxide that was removed by the impingers containing 10% hydrogen
peroxide. The back calculation for sulfur dioxide was accomplished in the
following order. First parts per million sulfur dioxide at standard condi-
tions was calculated, then parts per million was converted to a fraction by
dividing by 106. This number was added to one and the result multiplied by
volume of gas collected through the dry meter at standard conditions. The
result of multiplication yielded the actual gas volume collected at atandard
conditions. Since S0 removal by the peroxide impingers does not reach the
dry gas meter, corrected values for dry gas meter volumes (at meter condi-
tions) found on the summary sheets will be slightly higher than those ob-
tained from the field data sheets.

22



TABLE 11. INLET TO CALCINE/ROASTER BAGHOUSE LEAD RESULTS

RUN NUMBER

AVERAGE

ENGLISH UNITS

METRIC UNITS

- e

ENGLISH UNITS

METRIC UKITS

ENGLISH UNITS

METRIC UNITS

 ENGLISH UNITS

METRIC UNIT

V ANALYTICAL DATA
" A) Pb

Probe (mg)

Cyclone (mg)

. Front Half

Fitter (mg) ‘ ro.-

Front Half Total (mg)

grs/SDCF , (mq/ms)
thr, {kg/hr}

%8BT

620

B) RIXIOEMXAXX
Pb_ _{my)
grs/sOCF, (mg/°)
#/hr, (kg/br)

I'UFL.]b 2’ & 3

€¢

ez (mg)
grs/SOCF, {mg/m’)
#/hr, (kg/hr)

..0030

.0020

[3) - s e e (09)
grs/SOCF, (mg/m’)
#/hr, {kg/hr)

0) Totat . .. (mg)
grs/SOCF (mg/m°
#/hr, (k3/hr)

€) Iota) S0, (mg)
' ppm 3
grs/SOCF, (mg/m®)
#/hr , {kgyhr)




TABLE 12. OQUTLET FROM CALCINE/ROASTER BAGHOUSE LEAD RESULTS

RUN NUMBER

t

2

AVERAGE

CNGLISH UNITS | METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS | METRIC UNI

V  ANALYTICAL DATA Pb

A

)

. Front Half
Probe (mg)
Cyclone {mg)

Filter (mg) N A

Front Half Total (mg)

grs/SOCF , (mg/a®)
ghr, {kg/hr)

HEMXAXIEK XX

| 0994

.0425

2

— . mg) s
grs/SOCF, (mg/m°)
/hr, (kglhr)

e ez (M9)
grs/SOCF, (mg/m’)
#/hr, (kg/hr)

Imu;;1, 2, & 3.

-= .0050

.0030

.0010

9]

0)

€)

. . e el e (llﬂ )
grs/SOCF, (mg/m’) .
i/br, (kg/hr)

Total . .. {=g) -
grs/SDCF.(mg/m3
#/br, (kg/hr)

Tots} 50, {mg)
‘ppm )
grs/SOCF, (mg/m”) -
#/te , {kgrhr)

—— ——




Phelps-Dodge - Ajo, Arizona; TRW Test Program

During the program one additional test was run at the converter fugitive
emission system. The test was performed because of a possible error in rinsing
a U connector which was believed rinsed with acetone instead of .1IN NaOH. To
compare results, the test, (Table 14) was included with other tests.

The sampling required coordination with plant officials to assure that
the testing was performed during the process operation.

The testing at the matte tapping fugitive emission system required inter-
mittent testing only when the copper matte was removed from the Reverb furnace.
The sampling at the converter fugitive emission system required testing only
during the slag and copper blow cycles.

Due to high ambient temperature (1160F) and high sulfur dioxide concen-
tration at the acid plant testing locations, sampling was performed under
adverse conditions.

Test no. 2 at the north acid plant inlet was aborted because TRW
personnel inadvertently pointed the nozzle downstream. Because of the
ensuing mechanical problems at the plant, the TRW crew could not repeat
test no. 2. Results of the acid plant tests are summarized in Tables
15 - 18.

The fugitive lead emission from the converter averaged 0.24 Kg/hr,
and from the matte tapping, 0.11 Kg/hr (see Table 13). Because some samples
were consumed in the previous arsenic analysis the lead concentrations can
not be calculated.

During the data reduction, the meter volume was back calculated to
account for sulfur dioxide that was removed by the three 10% hydrogen
peroxide impingers. The back calculation for sulfur dioxide was accom-
plished in the following order. First, parts per million sulfur dioxide
at standard conditions was calculated. Then parts per million was con-.
verted to a fraction by dividing by 106, This number was added to one
and the result multiplied by volume of gas collected through the dry gas
meter at standard conditions. The result of multiplication yielded the
actual gas volume collected at standard conditions. Since SO2 removed
by the peroxide impingers does not reach the dry gas meter corrected values
for dry gas meter volume (at meter conditions) found on the summary sheets
will be slightly higher than those obtained from the field data sheets.

25



TABLE 13. -MATTE TAP_PING FUGITIVE EMISSION RESULTS - LEAD
! 2 : RVERSGE
RUN NUMBER : 4
encLIsH UNITs | METRIC untTs | ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNID
- = ; . .
v AnaLYTicaL paTA  PD . R
" A) . Front Half ' . ) .
Probe (mg) ik 0.1780 == U.2/720 - 0.2300 - . 2267
Cyclone (mg) 4 i — T_...-. ..:_-
Filter (ng) ' - 1.720 —- 1,9000 - |1.630__ | == |T- 4167
Front Half Tota) (mg) _1.8980 . 3.9300 1.6434
grs/SOCF o (mg/a’) 0.4832 0.7898 1.4556 0.9095
thr, (kg/hr) . 0524 ii.”g” - 0.1708 U067
B} PEANNGIMUKXX Imp.“i; 2, &3 . " _
Pb_ . (ng) - -- ~.0050 -- .0010 -- .0030 -- .0030 -
ars/socF , (mg/’) .00T3 0004 TO0TT ' -
4/hr, (ko/hr) ; 0001 . . UUU [ '.-888?
X Pb_ (g total 1.903 2.182 3.933 2.673
grs/SOCF, (mg/m’) ) U. 454 0.793 . 1.457 0.911
¢/hry (kg/hr) 0,052 0.098 0.172 0108
ppm Pb _ 0.056 0.092 10.769 0.106 - .
¢) .= o e s (wg)

D) Total .

grs/SOCF, (mg/m’)
i/hr, (ke/hr)

. (mg) -

grs/SOCF ,{mg/m’
f/br, {kg/hr)

E) Total 50, (mg)

‘ppm
grs/SOCF, (W/m’)
hr, (kqfhr)




TABLE 14.  CONVERTER FUGITIVE RESULTS ~LEAD

. ppm
grs/sOCF, (mg/m’)

[} #4
RUN NUMBER .
' ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | MEVRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | KETRIC UKID
—— — = .
NIRLYTICAL DATA o
"N . Front Half ' : _
Probe (mg) - 3.850 -- 3.250 o 3.780 = VAl
Cyclone (mg) CoeT L T . ) - —_— ——— e
Fitter {mg) , 0 - Z2.440 -- 2030 . | T8990 — ‘173607
Front Half Total (mg) - 6.290 5,280 .50 13.870 -
gr/soce , (mg/n’) 1.258 2.110 2.305, 1.680 .
ihe. (ka/hr) 0,183 AL U337 T -
8) Raxooxstxxx Impe-d; 2, & 3 . . - :
Ph__. . (mg) ’ A -- .0030 -- .0070 - .0010 -- . .0010 -
ors/SOCF, (mg/m’) h T .0006 : . - .
e, (kg/br) ' 0000 ; :0004 .0004 W;OUUFO“
N Bb._.(m) total - 6293 | 5281 5.671 3.871
grs/SOCF, (mg/m”) 1.259 . —
#/hr, (kg/hr) 0.183 "%.‘szr—' (z)'ggg— 8,:683 }
ppm Pb R 0,148" 0.244 : CRITE
¢) .= L et e (MG) ) I
grs/SOCF, (mg/m’) e s -
{/hr, (kg/hbr) ) -
D) Yotal . . (mg)
grs/SDCF .(mg/mJ)
#/br, (kg/hr)
€} Total s0, {mg)




" TABLE 14. (continued)

. ! 3 AVERSGE '
RUN NUMBER _ :
ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS J METRIC UNITS ] ENGLISH URITS | METRIC UNITS | ENGLISH UNITS | METRIC UNIT
——— = :
¥V ANALYTICAL DATA
" A) . Front Half
Probe {mg) : - 3.3475
Cyclone (mg) — . .
Filter (mg) ’ -= ,930: .
Front Half Total (mg) %‘.27.%
grs/SOCF , (mg/md) 1.838
thr, (kg/hr)
B) Rackbexdessexx  Imps--li, 2, & 3 - . o
s ! . .0015
grs/SOCF, (mg/m’) .
#/hr, (kg/hr)
~n . ' . ‘
® Pb .. (mg) total - 5.279
grs/SOCF, (mg/m:') ) ) 1.840
#/hr, (kg/hr) o '_

C) A ‘w’
grs/SOCF, (mg/m’) ‘
#/hr, (kg/hr)

D) TYotal .. (mg)
grs/SDCF .(mg/m’
/br, (kg/hr)

€) Total 50, {mg)
‘ppm .
grs/SOCF, (mg/ms)
#/hr , (kgyhr)

- — e cpm———




TABLE 15. ESP INLET #1 LEAD RESULTS

RUN NUMBER

RVEGAGE

ENGLISH UNITS | METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

HETRIC UNITS

ENGLISH UNITS

METRIC UNIT

ANALYTICAL DATA
" A Pb
. Prode {mg)

Cyclone (mg)
Filter (mg)

. Front Half
Y

grs/SOCF o (mg/m’)
thr, (kg/hr)

f-' -_TZ:TIt"th-

.0154

Front Half Total (mg) ... R

- B)  BAXOIKNXLEX XX Ima.p;‘l & 2
Pb__ () " '

gra/socF, (mg/nd) ' R

/hr, (kg/hr)

~

© e e (ng)
grs/SOCF, (mg/m’)
¢/hr, (kg/hr})

-- . .0010

.0020

¢) . =
grs/socF, (mg/m’)
{/hr, (kg/hr)

T D) Total . . (mg)
grs/SDCF.(mglm3
f/br, (kg/hr}

€) Total SO, (mg)
* ppm
grs/SOCF, (mg/a’)
t/ne , (kgrhr)

..............

*veaisl e (ng)., t_ :




" TABLE 16. ESP INLET #2 LEAD RESULTS

.

RUN NUMBER

—— ————mm

!

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS | METRIC UNIT

ANALYTICAL DATA

A)

Pb .. Front Malf
probe {mg)
Cycione (mg) IR TR
Filter (mg) ' : r .
Front Half Yota) (mp)

grs/SOCF , (ng/n’)

thr, (kg/br)

2.4000

()

3.780

- 8)

0¢

P $93,% 3 5
Pb.(og)
grs/SOcF, (mg/a’)
¢/hry (kg/hr) ’

Tmps. T % 2

—a e (mg)

grs/SOCF, (mg/m’)
#/hr, (kg/hr)

. .5000

- .0030

.0010

)

0)

3]

- - W eewattl e (w)' .

. grs/SOCF, (rg/m’)

§/hr, (kg/hr)

Total ()
grs/SDCF .(mgp/m3
¢/hr, (kg/hr)

Total 50, (mg)

*ppm

grs/SOCF, (mg/m’)
#/nr , (kgrhr)




TABLE 17. ESP ,OUTLET/ACID.PL_A'NT INLET LEAD RESULTS.

.

RUN NUMBER

1

2

aVEsGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

KETRIC UNIT

ANALYTICAL DATA
A) Pb
Probe (mg)
Cyclone (mg)
Filter (mg)

. Front Half

Front Half Total (mg)

grs/SocF , (mg/m’)
¢hr, {kg/hr)

W e

-

1.3800°

Z2.0500

©B) BAXBXHINNRLXX m#1&T

~Pb_ . mg) '

ors/SOCF, (mg/m”) - ‘ o

4/be, (kg/hr)

LE

N )

grs/SocF, (mg/n’)
4/hr, (kg/hr)

-.0030

.0010

<.0010

€) . - L aeaie (M) T
grs/socF , (mg/m’) ‘ s
#¢/hr, {kg/hr)

0) Totad . .. (=)
grs/SDCF.(mg/m3
t/hr, (kg/nr)

€) Total SO, (mg)
' ppm 3
grs/SOCF, (mg/m")

t/hr, ‘kg’hr)




T

© TABLE 18. ACID PLANT OUTLET LEAD RESULTS

RUN NUMBER

—

!

AVEREGE

ENGLISH UNITS | METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH URITS

HETRIC UKITS

ENGLISH UNITS

HETRIC UALY

ANALYTICAL DATA
4 Pb '
Probe (mg)
Cyclone (mg)
Fiiter (mg)

. Front Half

Front Half Yota) (wp)

grs/SOCF , (mg/ad)
the, (kg/hr)

—.0800

—

Uclé

- B} ProdkoukadR¥ X Img-vl-& 2.

Ph . . (mg}

grs/SOcF, (mg/a) . L

t/hr, {kg/br)

¢

N (1)

grs/SocF, (mg/n’)
#/hr, {kg/hr)

- ,.0010

€.0010

.0020

3] = = :
grs/SOCF, (mg/m’)
t/hr, (kg/hr)

' D) lotal . ,__._,__-_‘W)"'

grs/SOCF ,{mg/m’
#/hr, (kg/hr)

£) Total 50, (mg)
*ppm
grs/SOCF, (mg/a’)
4/hr , (kgyhr)

oai s (0g) A:' B




Phelps-Dodge - Playas, New Mexico; TRW Test Program

The process tested was a converter hooding system which removed fugi-
tive emissions from the converter during the copper blow cycle.

The testing consisted of three arsenic/sulfur dioxide tests and three
particle sizing tests which were performed during the copper blow cycles.
The testing location was a seven foot duct located between the hood1nq Sys-
tem and the stack. These tests were coordinated with a process enq1neer
from the Environmental Protection Agency.

During the testing program the following observations and problems
were noted.

For the first test, twenty-five minutes per sampling point were used

- to assure that sampling was -done through a complete production cycle. For

the second and the third test, twenty minutes per sampling point and a

smaller nozzle size was utilized. After 155 minutes of the third test,

TRW personnel noticed that the AP readings were abnormally low. After
checking equipment, the process engineer discovered that the plant opera-

tors inadvertently left the dampers on the system in the open position. When
the problem was corrected, the AP reading increased to the appropriate reading.
Thus, during 80 minutes of the sampling period of the third test, dilution

air entered the duct which resulted in a non-respresentative sample.

Because of the previous arsenic analysis some sample fractions were
consumed, precluding the calculation of lead emission rates. Results are
summarized in Table 19.

During the Data Reduction, the meter volume was back calculated to
account for sulfur dioxide that was removed by the three 10% hydrogen
peroxide impingers. The back calculation for sulfur dioxide was accom-
plished in the following order. First, parts per million sulfur dioxide
at standard consitions were ca]gu]ated. Then parts per million were converted
to a fraction by dividing by 10 This number was added to one and the
result multiplied by the volume of gas collected through the dry gas
meter at standard conditions. The result of multiplication yielded the true
gas volume collected at standard conditions. Since SO, removal by the peroxide
impingers does not reach the dry gas meter, corrected values for dry gas meter
volumes (at meter conditions) found on the summary sheets will be slightly
higher than those obtained from the field data sheets.
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TABLE.19. CONVERTER FUGITIVE EMISSIONS LEAD RESULTS

e, (kg/hr)

RVERZGE
RUN KUMBER . _
’ ENGLISH UNITS | METRIC UNITS [ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS METRIC UNIT
-— —— - . .
ANALYTICAL DATA
" A pp . Front Half ). ) .
Probe (mg) -r 5.990 _ -- 3.840 - 3.530 -- 4,4533
Cyclone (mg) . ST R ' - 2.
Fitter (mg) ' ' 7 PR —
Front Half Total (mg) -~ -~ = . T '__:
grs/SOCF , (mg/ma) o
the, (kg/hr)
- B) Pusbtsulsdexx  Impe-14 2, &3 - - : - ‘
Ph_. . (mg) ) - . 2300 -- .6450 - .0080 -- .2936
grs/SOCF, (mg/md) — - .

)

grs/SOCF, (mg/mJ)

t/hr, (kg/hr) —
¢) . - Ceai e (WG) o .

grs/SOCF, (wg/m’)
i/hr, (kg/hl‘)

D) Total . (mg)
9rs/SOCF ,{mg/m’)
4/br, (kg/hr)

E) Total 50, (mg)
*ppm ;
grs/SOCF, (m/us)
/e , (kgrhr)




ASARCO - Tacoha, Washington; TRW Test Program

Tables 20 and 21 give the results of the inlet and outlet tests at the
roaster baghouse. The inlet and outlet tests were done simultaneously during
normal operating periods of the roaster. The only difficulty encountered
during these test was the plugging of the inlet location nozzle several
times during these runs. The material plugging the nozzle was recovered
into the probe rinse container and the test was continued.

Table 22 presents the results of the tests done at the outlet from the
reverberatory furnace electrostatic precipitator. This location required
vertical sampling with a 15 foot probe and a teflon flex line between the
probe and the filter (see diagram #2). The duct had a significant amount of
sediment in the bottom which precluded sampling at several traverse points.
Since the plant was on curtailed production due to meteorological conditions
some delay was encountered in completing these tests.

The data from tests done at the matte tapping, slag tapping, calcine
discharge, and converter slag return are given in Tables 23, 24, 25 and 29,
respectively. The activities feeding these fugitive systems occur for short
periods throughout the converter cycle, and consequently sampling had to be
timed to coincide with this intermittant schedule. Matte and slag tapping
fugitive emissions were sampled over 5 to 8 minute periods when matte or slag
were being drawn from the reverberatory furnace. Sampling was coordinated
by EPA observers at the matte tapping and slag tapping areas who alerted the
sampling teams by transceiver as to when to start and stop sampling.

The emissions from the converter slag return were sampled during 1 to 3
minute intervals when slag was returned to the reverberatory furnace from
the converters. This procedure only occurred five to six times per day, so
tha% three days of testing were required to collect a large enough sample for
analysis. :

Results of the tests on the arsenic baghouse are summarized in Tables 26,
27 and 28.

Data collected from tests done on the converter fugitive emissions
collected by hooding during the copper blow and full cycles are summarized
in Tables 30 and 31. Fugitive emissions not collected by the hooding system
were also sampled using anemometer to continuously record flow past the
sampling point. Results of these tests are summarized in Tables 32, 33 and
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TABLE 20 ROASTER BAGHOUSE LEAD RESULTS

4/he, (kg/hr)

9t

i e (M)
grs/SOoCF, (mg/m’)
f/hr, (kg/hr)

. 1 3 AVERAGE
RUN NUMBER .
ENGLISH URITS'| METRIC UNITS |ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISK UNITS | METRIC UNIT
) e .
¥ ANIALYTICAL DATA )
" A) . Front Half Lo :
Probe (mg) (NaOH) R = 1800 = 3.3000 = 8220 = 11.3357...
£yclona-tog) Probe (HNO3) | = —1-3400... - | 56640 1370 = 11247
Fitter (mg) _ I o . : e e
Front Half Total (mg) —— oo
gre/SOCF , (mg/m’)
thr, (kg/hr) -
8) Particulates - .. . . . . R .
— . log) . Iﬂg 1 g g ég;g”% o . - 0020 0010 - 0020 " 001
grs/SOck, (mossd)” 3 - —_— R 0040 - - ;

1] ==

. grs/SOCF, (mg/n’ )

t/hr, (kg/hr)
)]

#/hr, (kg/hr)

E) Tota! 50, (mg)
‘ppm
grs/SOcF, (mg/e’)
é/he, '(kﬂ'"')

ML__-—s——'
ors/SOCF [(mg/m”) |

it S (mg)

(mg)




TABLE 21 ROASTER BAGHOUSE QUTLET LEAD RESULTS

RUN KUMBER

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS | METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNIT

— —lRR

¥V ANALYTICAL DATA

N)

b . Front Half

Probe (mg) (NaOH)

Cyclona {ag) probe (HNO3)
Fiiter (mg) ’

Front Half Tota) (mg)

grs/SOCF , (mg/md)
the, (kg/hr)

0120

0290

0080

5

- 8)

Particulates -

grs/SOCF, (mg/m”)
¢/hr, (kg/hr) ’

—t et {mg)
grs/SOCF, (mq/m’)
#/hr, (kg/hr)

TMR-J <& 2(NaOH) .
- . (mg) Imp 1 & 2(HNO3)

0010

S et s

o

_ .

£E)

- s aile (xg)
grs/SOCF, (mg/m’) .
#/br, (kg/hr)

Tota) . __. (mg)
grs/SOCF .(mg/m’)
#/hr, {kg/hr)

Total S0, {mg)

*ppm

grs/SOCF, (mg/m’)
#/hr , (kgrhr)

Aran g,

—— e+ —

c———— -

—— —— -




TABLE 22 ESP OUTLET LEAD R§ULTS _

‘ AVERIGE
RUK NUMBER - ,
ENGLISH UNITS | METRIC UNITS |ENGLISK UNETS | METRIC UNITS {ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNIT
—————— .
V ANALYTICAL DATA
" A) Pb . Front Half ’
probe (mg) (NaOH) - 3.3000 - 0430 z 1.730 - :
<yelose—tog}-Probe (HNO3) - T.1000 - -3100 - - | L8210
Fitter (mg) ) .
Front Half Tota} (ug) o
grs/SOCF , (mg/o)
thr, (kg/hr)
B) PEMHMN¥REX %mp %-..& -.% (NaOH) : '
g Imp-142 (HNO3) i . ] )
grs/SOCF, (mg/a’) ' - -L.0010 —0020 _} - 0020 - -
#/nr, {kg/hr) e} 0010 = 0160 -
w -
oo

o (mg)
grs/Sock, {mg/md) .
#/hr, (kg/hr)

2 S P L)
grs/SDCF, (mg/m’)
1/hr, (kg/hr)

0) Yotad . .. (mg)

grs/SOCF ,(mg/m’
#/hr, (kg/hr)

€) Iotal S0, (mg)
*ppm
grs/SOCF, (mg/w’)
#/0r o (kgrhr)




TABLE 23 MATTE,TAPPI G _LEAD RESULTS

RUN NUMBER

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UKRITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNIT

—— i ——

¥V ANALYTICAL DATA
" A) Pv
Probe (mg)

Lyclono-(mg)
Filter (mg)

. Front Half )
(NaOHRMSe)

Probe (HNO3 R1;n,se
Front Half Total (mg) -

grs/SOCF o (mg/n°)
thr, (kg/hr)

4.0800

4.6500

4.6880

0.2250

- 8) mrtcoses~ Imp 1% 2 (NaOH)
Pb gy "M (HNO3)

"grs/SOCF, {(myg/m”) ) TR

f/br, (kg/hr)

e (m9)
grs/SOCF, (mq/m’)
#/hre, (kg/hr)

6¢ .

Q070

0010

a030

0007

¢) o= .
grs/SOCF, (mg/m’)
#/hr, (kg/hr)

e aiel a (09)

D) Total . . (mg) -
grs/SDCF.(mg/m3
#/hr, (kg/hr)

3

-

Jotal SOZ {mg)
“ppm .
grs/SOCF, (mg/m”)
#/hr , (kgyhr)




TABLE 24 SIAG TAPPING LEAD RESULIS

.

RUN NUMBER

1

AVERSGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC URITS

ENGLISH UNITS

HETRIC UKITS

ENGLISH UNITS

¥V ANALYTICAL DATA
" n)

Pb . Front Half

Probe (mg) (NaOH)

Lydone_mal probe (HNO3).
Filter (mg)

Front Half Total (mg)
grs/SOCF , (mg/m’)

" thr, (kg/hr)

.8660

2.140

0830

|L2800_.

1)/

- B)

Particutates - Imp J-.&:2 (NaOH) .
& 2 (HNO3)

e (mg)  ImpM
grs/SOCF, {my/m”)
t/hr, (kg/hr) )

grs/SOCF, (mg/m’)
#/hr, (kg/hr)

.0020

.0050

.0060

{.0043 °

.0040

2]

0}

t

—

grs/SocF, (mg/m’)
#/br, (kg/hr)

Total e (eg)
grs/SDCF .(mg/m:’
#/br, (kg/br)

Tota) S0, (mg)

*ppm

grs/SOCF, (ng/a’)
é/hr, '(kwhl')

- N A ) (m) R '

METRIC UNIT



TABLE 25 CALCINE DISCHARGE LEAD RESULTS

RUN NUMBER

— ey

1

AVERAGE

ENGLESH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNTT

¥V ANALYTICAL DATA
)

Pb . Front Half
Probe {(mg)
Cyctone (mg)

Filter (mg) R

Front Half Tota) (mg)
grs/SOCF , (mg/m’)
hr, (kg/hr)

23100

2 85000

1860

- 8)

ty

%mmm1m1w@
D . (wg)

grs/stF. (MQIGJ)
#/hr, (kg/hr)

e (M)
grs/SOCF, (mg/m’)
#/hr, (kg/hr)

~.0080

.0050

.0070 _

¢)

)

£)

ol L icail e ‘W,
grs/SOCF, (mg/m’)
t/hr, (kg/hr)

Jotal . . (m)
grs/SDCF.(mg/mJ)
¢/hr, (kg/hr)

Total 50, (mg)

' ppm

grs/SOCF, (mglms)
#/hr , (kgyhr)

— g =




TABLE 26 ARSENIC BAGHOUSE INLET (ARSENIC KITCHEN) LEAD RESULTS

.

RUR NUMBER

1

AVERAGE

ENGLISH UNITS

METRIC URITS

ENGLISH UNITS | METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS | METRIC UNIT

— ——

¥V ANALYTICAL DATA
" A) . Front Half

Probe (mq) (NaOH)

Lyclone-(29)Probe (HNO3).
Fliter (mg)

Front Half Yotal (mg)

gre/SOCF , (mg/a’)
thr, (kg/hr)

3.200

1.5800

2280

- B} Particuistes -
Pb__ _ (mg)
grs/SOCF, (mg/m’)
t/hr, {kg/hr) :

Imp.-1. 82

2h

— __._.,(mg)
grs/SOCF, (mg/m’)
#/hr, (kg/hr})

= 0290

(0150

L U

¢) . = L e e (09)
grs/SOcF, (mg/m’) :
#/hr, (kg/hr)

Total .. (mg)
grs/SOCF o{mg/m°
#/hr, (kg/hr)

.n)

E) Total SO, (mg)
' ppm 3
grs/SOCF, {mg/m”)
4/hr o (kgrhr)

————— et

—— -




TABLE 27 ARSENIC BAGHOUS

.

RUN NUMBER

INLET (MFTALLIC ARS

ENTC) LEAD RESULTS

2

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

INGLISH UNITS

METRIC UNITS

ENGLISH UNITS . METRIC UNI1

—

V ANALYTICAL DATA
" A) . Front Half
probe (m3) (NaOH)
~Gyelona-4mg) Probe (HNO3) .
Filter (mg)
Front Half Tota) (mg)
grs/SOCF , (mg/m’)
thr, {kg/hr)

.2440

1.1000

.1320

0750

- .4920

- B) K EPENRAOEXX Impnl'& 2 (NaOH).

.. (m9) : -
P gy 1P 1 & 2 (HNO3),

#/br, {kg/hr)

£y

oz (m9)

grs/SOCF, (mg/m’)
#/hr, (kg/hr)

Q020

QQ9aqQ

0100

0030

¢) . e = L i e (09)
grs/SOCF, (mg/ﬁj)

4/hr, (kg/hr)

0) Total .. (mg)
_grs/SDCF.(mg/m’
#/hr, (kg/hr)

E) Total S0, (mg)
* ppm .
grs/SOCF, (mg/m”)
#/hr o (kgrhr)




1

TABLE 28 ARSENIC BAGHQUSE QUTLET LEAD RESULTS

. Mé:_cs' .
RUN NUMBER
ENGLISK UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNI
o == . .
v ANALYTICAL DATA .
A pp - Front Half : .
Probe (mg) (NaOH) : - .4150 ~ .1190 - .6100 - {.381 3 _
Cyclone (g pypobe (HN03) = = b 0350 i = = - e
Fiiter (mg) - B
Front Half Total (wmg) —
ors/SOCF , (mg/m’)
thr, (kg/hr) -
- 8) eaxeaxodusex - Imp-.] & 2 (NaOH). . : .
— .9 Imp 1 &2 (HNO3) . - 0080 - -0020 - .0040 | - 1.0047
9rs/SOCE, (mg/m’) R - - - 0030 - - - .
/b, (kg/hr)

E-X
S e e (M)
grs/sOCF, (mg/m’) '
#/hr, (kg/hr) —
¢) - e (Wi

grs/SocF, (mg/m’)
#/hr, (kg/hr)

D) Total . o (e}
ors/SOCF ,(mg/m’
#/br, (kg/nr)

E) Iotal $0, (mg)
‘ ppm
grs/SOcF, (mg/m’)
t/he . {(kgrhr)

— —




TABLE 29 CONVERTER SLAG RETURN LEAD RESULTS

RUN NUMBER

AVER2GE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

HETRIC UNITS

ENGLISH UNITS

METRIC UNIY

¥V ANALYTICAL DATA
T A)

. Front Half
Probe (mg)
Cyclone (mg)
Filter (mg)

Front Kslf Tota) (mg)

grs/SOCF , (mg/a)
e, (kg/br)

2670

- 8)

S

Rarticulates »—
Ph_ . (mg) 3
grs/SOCF, (mg/m”)
4/hr, {ko/br)

o e (mg)

grs/SOCF, (mg/m’)
#/hr, (kg/br)

Tmp 1 & 2

¢)

0)

E)

grs/SOCF, (mg/m’)
#/br, (kg/hr)

Total __ e (mg)

grs/SOCF ,(mg/m°)
#/hr, {kg/br)

Total S0, (mg)

' ppm

grs/SOCF, (mglﬂa)
#/hr , (kgrhr)

o AP (W) o




4 ' : ABLE
Converter Full Cycle Lead Resu.{ts'

30.

f

AVERAGE

RUN NUMBER . b , |
ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNI1
— e : .
¥ ANALYTICAL DATA _

"A) Pb . Front Half o . ' —_
Probe (mg) - 16.9100 - 23,3000 {__ - 37.0000 - _125.7367
Cyclone (mg) . o ~ = = = = = . .

Fiiter (mg) P - 1..0.5800 - - ‘1 15000 | - | 0.7067
Front Half Total (mg) S - 17.4900 = 23.7900 - 38,0500 26.4433

grs/SOCF , (mg/md) .

thr, (kg/hr)

- B) xfacsdenhessixs  Imp -%-+&F 2 o ) -

: .. {m9) ) = D.e800 - 01200 - 0.00200 . . 0.3733
grs/SOCF, (mg/m:’) : - .
t/hry (kg/hr) _

’ Pb. . (mg) Total’ - 18.4700 - 123.9100. - -138.0700 - 26.8167
grs/SOcF, (mg/m’) ' - | &7 |- 201602 | - 36.226 - 20.7395
f/hr, (ko/hr) : —;Qﬁgﬁgz—- _ L4686 _ 12 7307 ff1.5592

C) - - ‘T-.‘....;ai ‘3 ‘W)

grs/SOCF, (mg/m’)
4/hr, (kg/hr)

R )
grs/SDCF.(mg/m3
#/hr, (kg/hr)

D) Total

£) Total $0, (mg)

' ppm 3
grs/SOCF, (mg/m")
#/he , (kgrhr)




TABLE 31 CONVERTER CQPPER BLOW CYCIF LEAD RES

LIS _
. ! 2 3 RVERSGE
RUN NUMBER ’
' ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS JENGLISH UNITS ] METRIC UNITS | ENGLISH UNITS METRIC UNIY
¥V ANALYTICAL DATA . ) ’
“A) Pb . Front Half .
Probe (mg) = 48.8000 . - 21 5000 - 24.000 -
Cyclone (mg) A . - = - - i - ) — ::’l:4333_'
Fiiter (mg) oo - 1.1.0600 - 0.0400 - 1. _ 0.8333
Front Half Total (mg) = 498600 | . - ]21.5400 . A2§.ﬂ888 = - 132.1667_
grs/SOCF , (mglma)
#he, (kg/hr)
- 8] RantsoRioteX- [mp 178 2 : X . :

- . (mg) =~ 0.9300 - 0.0300 - 0 - . )
grs/SDCF, (mg/ms) .0600 Q.x._3§00.
#/tr, (kg/hr) ’

8 rotal -
_'}:‘fc"r" ((‘"9; ,)Total 20,7200 |- ! - 25_4600 - 32.6167
grs/SUCF, (mg/m - 21 - 22.3756 - 23.1665 - 37.5857
t/hr. (ka/he) - 3.3846_ | - | 1.4415 . 1.7789 2.2017

0) lotal

¢) - = W iwasel s (W)
grs/SOCF, (mg/mj)
#/br, (kg/hr)

. (mg) -

grs/SOCF ,(mg/m’)
#/hr, {kg/hr)

E) Total 50, (mg)
* ppm 3
grs/SOCF, (mg/m”)
#/hr o (kgrhr)

— s = o

— —




TABLE 32,

CONVERTER FUGITIVE # 1 (E) LEAD RESULTS

RUN KUMBER

— R

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

KETRIC UNITS

ENGLISH UNITS | METRIC Uil

¥V ANALYTICAL DATA
a)

Pb . Front Half
Probe (mg)
Cyctone (mg)
Filter (mg) 4
Front Half Tota) (mp)

grs/SOCF , (mg/ma)
#hr, (kg/hr)

94000

4.8333_

2.0000

- 11,5000

5.9667
10.80000

- 8)

=3
(e}

Wwwj © Imp-1 g2
— . \Mg

grs/SoCF, (mglu’)

#/br, (kg/hr)

- _Pb . (mg) Total

grs/SOCF, (mg/ms)
¢/hr, {(kg/hr)

0.4200

0.0200

0.0100

0.4549

11.4200-

0.5382

0.7899

0.0544

0.0762

1701702

10.9467

0.5943_

0.0803_

¢)

0)

£)

. - L e s (W9)
grs/sock, (mg/m’) ~
f/hr, (kg/hr)

Total . . . (mg) -
grs/SOCF ,(mg/m’
#/hr, (kg/hr)

Total $0, (mg)

* ppm

grs/sock, (mg/m’)
1/he o (kgyhr)




g’ABLE 33.

CONVERTER FUGITIVE #2 (M) LEAD RESULT .
, _ ' 2 3 RVERRGE
RUN NUMBER
ENGLISH UNITS | METRIC UNITS {ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS METRIC UNIT
¥V ANALYTICAL (;;T—A .

" A) Pb . Front Half : o
Probe (mg) 1.9000 - 3.7000 - 3.9000 - __13.1667_.
Cyclone (mg) bl = = = = = = = e
Fitter (mg) v - 1..000 - ~1.2000 {__ - . _ - 1..0000; .

Front Half Total (mg) - = |-2.9000 = 49000 | - ]11.9000 -l6.5667
grs/SOCF , (mg/m’) .
the, (kg/hr)
. 8) Pkeotowtaes - Imp.. i 1 & 2 : .

~_(ng) ) = 0.6200 . - 0.0100 - 0.0200 | ___ - la.2162
grs/SOCF, (mqlms)
#/hr, (kg/hr) _
Pb_ .. (mg) ; Total - 3..52007 - 4.,9100 - 11.9200 - 6.7833
grs/SDCF, (mg/m”) ' - _0.1954 = 0,2326 - 0,7091 - 0 0
#/hr, (kg/hr) - 0.0233 - 0.0320 - 0.0981 - degg%“'

C) 2 : 4-;;‘_1 (W)
grs/SOCF, (mg/m’)
4/hr, {kg/hr) ]

- 0) Total . (m9)
grs/SDCF .(mg/m3
4/hr, (kg/hr)

E) Total SO, (mg) N
“ppm .
grs/SOCF, (mglms) ......
#/hr , {kgrhr) ) — |- ——_—




CONVERTER FUGITIVE # 3 (W

TABLE 34, LEAD RESULTS

) 1 3 A;Ikélct _
RUN NUMBER ' : '
enGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS § ENGLISH UNITS | METRIC UNITS | ENGLESH UNITS | METRIC UNIT
——— e .
¥ ANALYTICAL DATA 4

" A) Pb . Front Half ) .

Probe (mg) - 1.3000 - 2.5000 - 3.1000 - _12.3000 .

Cyclone (mg) » = i - b = = = - e

Fitter (mg) 4 iy 5.5000 = 6.6000 = 19.4000 | ___ - |7.1667: .
Front Half Tota) (mg) = 5.800 =} 91000 = 125000 = 9.4667.~

grs/SOCF , (mg/a)

thr, (kg/hr)

- B) _BroTanns - Imp 1 &2 : . g
Pb_  (mg) ' . = 0.0500 = 0.1700 - 0.0300 - 0.0833
grs/SOCF, (mg/m”) '
4/br, {kg/hr) : -

S _Pb_.. (mg) : - 6.8500 | - 9.2700 - 12.5300 - b.5500

grs/SOCF, (mg/m”) - () "‘;”105» B " 0.4992 - - D 5476 .
#/br, (kg/hr) = 00395 | - - 100709 1 - 0.1144 - D, 0749

3 e
grs/SOCF, (mg/n’) :
#/hr, (kg/hr)

D) Total _ . (mg)
grs/SOCF .(mg/mi) )
#/br, (kg/nr) | T

E) Iotal 0, (mg)

*ppm 3
ors/SOCF, (mg/m”)
#/0r , {kgrhr)

—— p—




Kennecott - Magma, Utah; TRW Test Program

The field sémp1ing program encountered the following minor problems
which are outlined below with respect to the individual sampling locations.

During the field sampling at the matte tapping fugitive emission system
and the slag tapping fugitive emission system, the sampling program required
long days due to the intermittent process operation and days of reduced op-
eration. At the slag tapping fugitive emission duct there were two modifi-
cations in the sampling procedure required. Only one port was located on
the duct which required that both traverses be performed through the same
port utilizing the pythagoream calculations. The sampling train was modified
to allow for the two traverses through the single sampling port. A teflon
flex line was inserted between the probe and heater box to assist in maneu-
vering the probe into the proper placement. After the testing the flex line
was cleaned with a probe brush and .1N NaOH. The solution was placed in the
probe rinse bottle and saved for analysis.

Testing the converter fugitive emission system and the acid plant inlet
required TRW personnel to adjust the working schedule to fit the cyclic pro-
cess operation of the converter unit. Due to lack of space at the converter
fugitive emission duct sampling position, TRW was required to utilize the
flex lines between the probes and heater boxes on each of the tests. After
each test the flex line was cleaned with .1N NaOH and a probe brush. The
solution was placed in the probe rinse bottle and saved for analysis.

Weather forced TRW personnel to curtail the field sampling on Friday,
November 10, 1978. TRW personnel returned on Monday, November 12, 1978 to
complete the field sampling on the concentrate dryer fugitive emission system,

Testing the concentrate dryer fugitive emission system required the
test ports to be placed in the fiberglass stack. Due to the working space
and the fiberglass stack, TRW utilized the flex line inserted between the
probe and the heater box to assist in performing the sampling traverses.
Testing at the concentrate dryer fugitive emission sgstem was performed under
low ambient temperature which ranged from 20°F to 30°F.

The average lead emission rate of the concentrate dryer fugitive emission
system (Table 40) was 0.1 Kg/hr. The fugitive emissions of lead from the
matte tapping and slag tapping, summarized in Tables 35 and 36, averaged
0.7 Kg/hr and 0.04 Kg/hr, respectively. Fugitive lead emissions from the
full cycle converter and rollout converter cycle both averaged about 0.4
Kg/hr and are summarized in Tables 38 and 39. The acid plant inlet (see
Table 37) had a lead concentration of 2.5 Kg/hr.

During the data reduction, the meter volume was back calculated to ac-
count for sulfur dioxide that was removed by the three 10% hydrogen peroxide
impingers. The back calculation for sulfur dioxide was accomplished in the
following order. First, parts per million sulfur dioxide at standard con-
ditions was calculated. Then parts per million was converted to a fraction
by dividing by 106. This number was added to one and the result multiplied
by volume of gas collected throuah dry gas meter at standard conditions.

The result of multiplication yielded the actual gas volume at standard
. conditions collected. 6



TABLE 35 MATTE TAppING LEAD RESULTS

RUN NUMBER

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH URITS

METRIC UNITS

ENGLISH URITS

METRIC UNITS

ENGLISH UNITS

METRIC UKITS {.

vV ANALYTICAL DATA

a) Pb . Front Half ,

Probe (mg) - 6000 = 28160 - 6790 - .0983.

Cyclone (mg) = = = = = o - - .

Filter (ng) - 163000 - 665000 - 9_8500 - 110.9333 |
Front Half Total (mg) j .

grs/SOCF o (mg/n°)

fhr, (kg/hr)

B) ERRGRANRS Imp T&2° ‘ - ;
o ey mp T82 - 0010 - 0040 | - 0020 | - 0023 |
grs/SDCF, (mg/m) * )
#/nr, (kg/hr) g '

o .

N _Pb i (ma),  Total - 1.16.9010 - 7.4700 - : - 11,6340
grs/SOCF, (mg/m’) ' = 9.0380 - 5.1875 - 6.8383 - 7.0213
#/hr, (kg/tr) - 0.9805- - . 0.5445 - 0.6473 - . ’

0

0)

E

—

o e cae s (mg)
grs/SOCF, (mg/m’)
¢/hr, (kg/hr)

Total . .. .. {mg)
grs/SDCF.(mg/m3)
'/hr- (k97hr)

Total S0, (mg)

- ppm

grs/SOCF, (mg/m’)

#/nr , (kgrhr)




TABLE 36 SLAG TAPPING LEAD RESULTS

1 2 3 AVERAGE

RUN NUMBER
ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UKITS

e,

V ANALYTICAL DATA
A) Pb °~ . Front Half
Probe (mg) _
Cyclone (mg) i . o - - -
Filter {mg) _ _ - .2750 - 2.0800 - : 1,7900 = , i
Front Half Total {mg) L - .03860 - 2..3020 - 1.9530_. = 15460

grs/SocF , (mg/a’)
fhr, (kg/hr)

- 110 - -~ .2220 - .1630 - .1

Yol
o
w

!

— [0
w
o]
S
~

B) PhkXNXeeX -Imp 1.-& 2

(o) | o nog0 | - 0060 - | o030 - 0057
ors/SOCF, (mg/o’) '

#/hr, (kg/hr) ‘ S ~ D _ .

- oo - 0.3940 . - ' 2.3080 - 1.9560 - 1.5527 }
—.Pb_ .. (mg) Total ‘ : ! . : , } .552
grs/SDCF, (mg/m’) ' - R - 0.3456 - U.6/68 - 0.5753 - 0.5376

f/hr, (kg/hr) - o : - - 1.0.0299 - - 0.0569 - 0.Q447 - 0.0438

£

c) e e s (mg) . ’ . - K
grs/SOCF, (mg/m’) . )
#/hr, (kg/hr)

D) Total ... .. (mg)
. grs/SOCF ,(mg/m”)

#/hr, (kg/hr) o : . | .

E

—

Tota) S0, (mg)
ppa 3
grs/SOCF, (mg/m”)
#/hr , {kgrhr)




TABLE 37 ACID PLANT INLET LEAD RESULTS

[ 1

AVERAGE

L

RUN NUMBER . - , » ' :
ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS |ENGLESH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS

V. ANALYTICAL DATA

N Pb L Femwyy ¢ - b o 27,2000 | - | 46,6000} - 54.4000 | -

33.6680
Probe (mg) o ' - -

Cyclone (mg) . : R o =
Filter (mg) . . _ —

o Front Half '[ot_a]_ {mg) R
grs/SOCF , (mg/ma)‘ '
fhr, (kslhf)

44.6833

135000 =
55.7500 | -

1.6000 =
48.2000 -

2.9000 =
30,1000 =

B) RaxIoexssx-
e - {mg) 3
grs/SOCF, (mg/m™)

#/br, {kg/tr)

dmpt &2z 1 o fo.oos0 | - 00200 | - 030 | - 91017

S

30,1040 -

. Pbe. (mg) Total o . = ST 0517

55.8530 | -
grs/SOcF, (mg/n’) - - S

32.8950 -

48.2020| -
35.1839 | -

44,7197
32.0435

o~ e o

——

#/br, (ko/tr) o . | 1nss |- !

—2.6747

3.0273

-2.4696

) N I
grs/SOCF , (mg/m’)
f/hr, (kg/hr)

a3 (MQ)

D) Total - (m)
. ory/SOCF (mg/m’)
#/br, {kg/hr)

E

~—

Tota) S0, (mg) o ' S ' o R S N S . . E
pm R . ) N
grs/SOCF, (mg/m”)

#/hr , (kgrhr)




TABLE 38 ROLLOUT CONVERTE’R FUGITIVE LEAD RESULTS
' 1

AVERASE

RUN NUMBER : : :
ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS
V ANALYTICAL DATA -
A) Pb . Front Haif . R
Probe (mg) - 5110 - 1.1 H)_ - - - _..5ap3
Cyclone (mg) = = = - - 1
Filter (mg) . - 3.2600 - 5.1500 = = - .4.,2050. }
Front Half Total (mg) = 3 7.71n - 6..2600 __579}_5_5*_': :
grs/sOcF-, (ng/n®y I
#hr, (kg/hr)
8) ' 1-& : .
MAARRATAX Tmp 1872 - .0050 - 0030 - - - L0040 -
grs/SOCF, (mg/m’) -
#/hr, (kg/hr) A
o _..Pb .. (ng) Total - 3.7760 < 6.2630 - - - 1 5.0195 }
grs/SOCF, (ng/n’) - 2.521 - 4.8177 - - - 3.4349 |
- - - - - —0.480T ¢

#/hr, (kg/hr)

0.2906

0.6696

c) . - . Ceai s (M9)
grs/SOCF, (mg/m’)
i/br, (kg/hr)

D) Total . .. .. (mg)
grs/SOCF ,(mg/ms)
f/br, (kgshr)

E) Total SO, (mg)
ppm 3
grs/SOCF, {mg/m")
#/hr , (kgrhr)




TABLE 39 FULL CYCLE CONVERTER FUGITIVE LEAD RESULTS

! 2 3 . AVERAGE ‘
RUN NUMBER - J
enaLIsH UNITS | METRIC uNits lENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS METRIC UNITS%
V ARALYTICAL DATA
A) Pb . Front Hatf ' . - . . . : :
Probe (mg) o - 1.7300 - 3.6000 - 4.5600 - 3.2967
Cyclone (mg) ' T - - - - - - - - E
Filter (ng) . . = 10,6000 - 10,2000 - - 1.5600 - | 7.4533;
Front Half Total (mg) I 123300 = 13.800 = £.1200 | = 10,7500
grs/SOCF , (mg/a°) » ; ?

#hr, (kg/hr)

’Eﬁ*_"?i’;‘?"‘ Hp.1 & 2 o - .0030 C - 1.2500 - ] .0050 - | 4108

grs/SDCF, (mg/ms) . . i
1/hr, (kg/hr) ' . ‘ - : , - -
s Pb_ . (mg Total ' o - 12.3330 - ‘ 15.0500 - 6.1250 - 11.1693 ¢
grs/SOCF, (mg/n’) ' L - 2.8287 - 36797 - T.5855 = Z.6980",
#/br, (ke/hr) - b——_ -l om4ss2 ] - 7} 05641 - 0.2505 | - _0.4733";
¢) o eim e eai s (mg)
grs/SOCF, (mg/m’) ~ _ f
#/br, (kg/hr) ’ ‘ - 4

D) Total . . .. (mg)
. grs/sOCF ,(mg/n’)

ppm
grs/SOCF, (mg/m’)
‘I hr, (kgﬂ"‘)

#/hr, (kg/hr) ,!

i

E) Iotal S0, (mg) 1
{

BRTRES IRV AU SR S



TABLE 40 CONCENTRATE DRIER LEAD RESULTS

1

AVERAGE )
RUN NUMBER
ENGLISH UNITS | METRIC UNITS {ENGLISH UNITS §J METRIC UNITS | ENGLISH UNITS | METRIC URITS ] ENGLISH UNITS METRIC UNIT
V ANALYTICAL DATA )
A) Pb . Front Half : )
Probe (mg) = 7580 = 3210 _{__- 5070 | - 5620
Lyelomo-(ng} FHX1ine - - - 0270 - - o
Filter (mg) ’ - 1.100 - 2000 _ ’ 1.4000 | -~ 1.1300
Front Half Total (mg) - 18580 | | _1.2110 . —1-.9340 ' 11,6677 _
grs/SocF , (mg/m3) i 0.9183 - ) -
. (kahr) . : - 0.5995 0.9343 | - __]0.8164
—— |2 00724 | - 0.1121 0.0991
B Rdddes- ooy 4 2 :
e = - 0040 - 0020 - .0050 | - 0037
grs/SOCF, (mglm3) el
#/hr, (kg/hr) - —e
< . . )
—Ph . (ma) = 18620 - 1.2130 | - 1.1390 | _- 1.6713
gre/soces (ms;/m) = _0,9172 0.6005 - 0.9367 | - 0.8181
/e, (kg/br - 10,1131 - " 0.0726 - ) - s
0.112% 0.0994-
C) . - = . v aot 3 (m)
grs/SOCF, (mg/m°) -
#/br, (kg/hr) —
0) Total . . . (mg)
grs/SDCF .(mg/m:’)
#/hr, (kg7hr) - -
E) Total S0, {mg)

ppm s
grs/SOCF, (mg/m”)

#/0r , (kgrhr)




Anaconda - Butte, Monsanto Test Program
No report on this test effort was available in time to be included in

this report. However, the results of the lead analysis run on the samples
available are in Tables 41, 42 and 43.
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TABLE 41, LOCATION 2A.

—

RUN NUMBER

2

RYESAGE

ENGLISH UNLTS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

HETRIC UNITS

ENGLISH UNITS | METRIC UNIT

AMHALYTICAL DATA

" A) . Front Half

Prode (mg)
Cyclone (mg)
Filter {mg)

W e T

Front Half Total (vg)

grs/SocF , (mg/m’)
thr, (kg/hr}

7400

5600

__2.3700

8] PeXMXNXDEX e

Pb__ . (mg)
grs/SOCF, (mglma)
t/hr, (kg/hr)

69

Pb

grs/SDCF, (mg/m’)
#/hr, {kg/hr)

Tnpo T 2, 83

Imp. 4

*,0070

.3200-

.0060

- .]”0 '..

.0050..

-.0010

- .0023

PO

. «UNTU

¢) Imp. 5. -

grs/socF, (mg/m’)
#/hr, {(kg/br)

D) Total

. (mg)

9rs/SDCF.(m9/m3)
t/br, (kg/hr)

E) Total 50, (mg)
‘ppm
grs/SOCF, {mg/a’)
t/hre, '(kgﬂ‘r)

Y ™ S




TABLE 42. LOCATION B.

RUN KUMBER

—-— ek

1

AVERAGE

ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS

METRIC UKITS

ENGLISH UNITS

METRIC UKRITS

ENGLISH UNITS | METRIC UNIT

AHALYTICAL DATA

A) . Front Half
Probe {mg)
Cyclore (mg)

Filter (mg) ’ ’ P L e

Front Half Tota) (mg)

grs/SOCF , (mglm!)
the, (kg/hr)

— |~ |——

.0400

- 8} sexMxedwiesx  Imp=..l, 2, & 3 .
Ph . (mg) ’ -

grs/SOCF, (mg/m”} = N S

1/br, (kg/br)
P img IMP A
qrs/SOCF, (mg/m’) ’
i/he, (kg/hr)

- 20060 --

.0070-

.0060

S I O (R

©.0010

~.0020.

¢) Imp. 5 .
grs/Sock, (mg/m’)
t/hr, (kg/hr)

D) Total . (mg) -
grs/socF fmg/n’)
t/br, (kg/hr) ’

£) Yotal s0, (mg)
*ppm
grs/SocF, (mg/m’)
#/hr , (kgrhr)

L= . UUZU, -

U010

.0010

—— —




TABLE: 43,

WEST INLET

RUN HUMBER

AVERSGE

ENGLISH UNITS

HETRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISH UKITS

METRIC UKITS

ENGLISH UNITS

METRIC UNIT

ANALYTICAL DATA
A} . Front Half
Probe (mg)
Cyclone (mg) . D
Filtter (mg) ’ 7.
Front Kslf Total (mg)
grs/SocF , (mg/m’) '
thr, (kg/br)

3.4300

7400

. :

1.8761.

- 8) BexMxoduene Back.Filter
Ph. .tmg) _ °

grsfsock, {mgse’) ‘ e -

4/hr, (kg/hr}

L9

P (a Imp. 12,83
grs/SOeF, (mg/n’) ' "
#/hr, (kg/hr)

;0120 |

.0080

0060

o Imp 4 .
grs/SOCF, (mg/m’)
{/hr, (kg/hr)

0) yox¥x Imp 5 . (m)
grs/SOCF ,(mg/m’)
#/br, (kg/hr)

£) Total S0, (mg)
* ppm
grs/SOCF, (mg/a’)
/he, ‘kﬂhr’

P (w)' ) -:_ :

- UTUU

<.0010

< ,0010

,0010

.0020




PROCESS SAMPLES:

Process samples recieved from Monsanto Research Corporation were in
solution with HNO3 and HF. The solutions were analyzed as recieved without
modification except for dilution where necessary. No information was pro-
vided as to the digestion procedures used by Monsanto.

Details of the digestion method for all TRW collected samples are in-
cluded in section 4 of this report.
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o TABLE 44

PROCESS SAMPLES

PLANT PROCESS DATE %Pb
o
ASARCO

Dross Rev. Matte 0.257%

E1 Paso (Mons.) Reverb Slag 6/26/77 0.160%
" " 0.210% .

" 6/28/77 0.133%

Wedge Roaster Calcine 6/26/77 0.283%

" ' 6/27/717 0.321%

" 6/28/77 0.345%

Conv. ? 6/28/77 0.554%

R & R Spray 6/28/77 0.936%

In Slag 6/22/77 0.555%

Matte 6/21/77 0.216%

" 6/22/77 0.342%

" 6/23/717 0.388%

" 6/24/77 0.879%

" 6/26/77 0.242%

" 6/27/77 0.886%

" 6/28/77 0.796%

Roaster Charge 6/21/77 0.220%

" 6/24/77 0.473%

" 6/26/78 0.427%

" 6/27/77 0.215%

R 6/21/77 0.373%

Conv. Slag 6/22/77 1.21%

" 6/23/77 0.621%

" 6/24/77 0.576%

" 6/28/77 0.413%

‘Wedge Roaster Calcine /17778 0.110%

ASARCO " 1/18/78 - 0.264%

" 1/19/78 0.213%

E1 Paso (TRW) " 1/20/78 0.150%

" 1/21/78 0.178%

" 1/22/78 0.294%

" 1/23/78 0.376%

" 1/24/78 0.200%

" 1/25/78 0.296%

Raw Rev. Slag 1/17/78 0.180%

" 1/18/78 0.330%

" 1/19/78 0.277%

" 1/22/78 0.164%

" 1/23/78 0.210%

" 1/24/78 0.119%

" 1/25/78 0.397%

H.F. Reverbs Slag 1/17/78 0.136%

" 1/18/78 0.146%

" 1/19/78 0.147%

" 1/20/78 0.177%

" 1/21/78 0.224%

" 1/22/78 0.153%
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)
Table 44 Cont.

PLANT PROCESS DATE %Pb
ANACONDA Elec. Furn. Matte 4/20/77 0.308%
Butte (Mons.) " ' 4/21/717 0.590%

Elec. Furn. Slag 4/20/77 0.644%
ladle
" 4/21/717 0.512%
" 4/22/77 0.481%
Reactor Feed 4/20/77 0.434%
" a,21/77 0.290%
" 4/22/77 0.461%
Baghouse Dust 4/22/77 0.662%
" 4/22/77 2.14%
" 4/23/77 2.86%
" 4/25/77 1.14%
" 4/26/77 0.768%
Elect. Furn. 421777 1.12%
" " 0.678%
" 4/22/77 0.718%
_ Conv. Slag 4/20/77 3.47%
PHELPS-
DODGE Acid Plant HpS04 6/13/78 0.011 ppm
Ajo " 6/14/78 0.013 ppm
" 6/15/78 0.081 ppm
Acid Plant Purge Hy0 6/13/78 27.5 ppm
" 6/14/78 34.3 ppm
" 6/15/78 14.5 ppm
Converter Precip. 6/13/78 0.518%
" 6/14/78 0.503%
" 6/15/78 0.960%
Anode Cu 6/14/78 0.0011%
" 6/15/78 0.0021%
" 6/16/78 0.0010%
Converter Slag 6/13/78 0.0332%
" 6/14/78 0.0519%
" 6/15/78 0.0391%
Matte 6/13/78 0.0414%
" 6/14/78 0.0418%
" 6/15/78 0.447%
PHELPS- Flash Furnace Feed | ------- 0.140%
DODGE Fiash Furn, Slag | ---=-=- 0.052%
Playas Elec. Furn. Slag | ------- 0.118%
Flash Furn. Matte | ------- 0.177%
Elec. " N 0.185%
Conv. Blister | ------- 0.093%

Conv. Slag
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Table 44 Cont

PLANT PROCESS DATE %Pb
ASARCO Reverb Slag 9/19/78 0.423%
- Tacoma " 9/20/78 0.270%

" 9/21/78 0.378% .
Slag Pot #1 " 9/19/78 0.431%
" 9/20/78 0.435%
Slag Pot #2 9/20/78 0.187%
" 9/21/78 0.266%
Slag Pot #3 9/21/78 0.778%
Slag Pot #3 (Top) 9/22/78 0.705%
Slag Pot #3 (dump) 9/22/78 0.835%
Slag Pot #4 9/22/78 0.479%
Slag Pot #3 (bottom) 9/22/78 0.784%
Slag Pot #4 (dump) 9/23/78 0.483%
Mexican Arsenic | ------- 0.020%
Godfrey Calcine Charge}y 9/24/78 0.166%
" 9/25/78 0.830%
" 9/25/78 0.260%
" 9/24/78 0.220%
Roaster Charge 9/15/78 0.182%
" 9/16/78 0.283%
" 9/18/78 0.142%
" 9/19/78 0.142%
" 9/20/78 0.167%
" 9/21/78 0.182%
" 9/22/78 0.238%
Conv. Slag 9/19/78 0.846%
" 9/20/78 1.36%
" 9/21/78 0.211%
Roaster Calcine 9/15/78 0.180%
" 9/16/78 0.108%
" 9/18/78 0.231%
" 9/19/78 0.368%
" 9/20/78 0.201%
" 9/21/78 0.279%
" 9/22/78 0.069%
#2 Reverb Matte -9/19/78 0.282%
" 9/20/78 0.107%
" 9/21/78 0.220%
#1 Plate Treater | ------ 0.521%
As Baghouse Dust | =----- 0.281%
#1 Roaster Baghouse | ------ 0.213%
[ Blister Copper 5/14/78 0.056%
Cu Slag from conv.
#1 going into Conv. #2 " 6.62%
Charge 183
Anode Slag #2 conv.
from Anode Charge #158
to charge 183 " 5.02%

e
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Table 44 Cont.

PLANT PROCESS - DATE _%Pb
ASARCO
Tacoma "Finish Cu Slag from 5/14/79
conv. #2 . 4.33%
Conv. flux " 1 0.77%
1 § Conv. Slag " 6.50%
Charge 183 #Roaster Charge " 1.01%
#2 conv. matte " 1.32%
cyclone dust #2 conv. " 3.16%
Roaster " 1.02%
Ballon Flue Dust " 2.91%
Crushed Reverts " 5.18%
Fine Metal From Cu "
slag from #1 conv.
going into #2 conv. " 1.29%
metal from crushed re- 2.31%
L verts
#2 conv. cyclone dust 5/15/80 3.58%
#2 Anode pies " 0.069%
Ballon Flue dust " 2.93%
Roaster Calcine " 1.14%
#2 conv. finish slag
(Cu slag) " 7.47%
Charge 185 < Charge 184 Cu slag to
conv. #2 " 4 .35%
Roaster feed 5/10/79 1.16.%
Roaster feed 5/9/79 " 1.05%
conv. slag " 6.82%
conv. flux " 1.01%
L#2 Conv. Matte " 3.14%
f Crushed reverts 5/16/79 6.33%
Roaster Calcine " 0.40%
#2 conv. Slag " . 5.46%
Roaster calcine " 1.13%
#2 Conv. Finish Slag out " 4.69%
#2 conv. crushed reverts " 2.72%
#2 conv. Flux " 1.04%
Charge 190 1 #2 conv. Matte " 1.71%
#2 Conv. Finish Slag
going into charge 190 " 7.74%
#2 Conv. cyclone dust " 3.90%
Roaster charge " 1.19%
#2 Conv. anode slag " 3.69%
#2 Conv. ballon flue
" 2.76%

Ldust
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Table 44 Cont.

PLANT PROCESS DATE %Pb
KENNICOTT Before Dryer 11/9/78 1st 0.101%
Magma " 11/14/78 2nd 0.084%

" 11/14/78 0.079%
After Dryer 11/9/78 1st 0.076%

" 11/14/78 , 0.077%

11/14/78 2nd 0.082%
Conv. #1 11/6/78 0.229%

"o 11/7/78 0.808%

" 11/8/78 0.585%
Conv. #2 11/6/78 0.365%

" 11/7/78 0.023%

" 11/8/78 0.362%
Furn. Matte #3 11/2/78 0.185%
Furn. Slag #3 11/2/78 0.045%
Furn. Matte 11/3/78 0.120%

" 11/1/78 0.105%
Furn. Slag 11/3/78 0.064%

" 11/1/78 0.154%
Furn. Conc. Feed 11/3/78 0.192%

" 11/2/78 0.108%
Finished Cu Anode 11/7/78 0.027%

" 11/8/78 0.018%
Cyclone Scrubber H20 11/9/78 4.4 ug/me

" 11/14/78 1st 28.3 ug/me

" 11/14/78 2nd 10.6 ug/me

67




Lead Emission Factors:

(Kg Pb/hr) (2.204 1bs/Kg) .=.1bs Pb/ton |
= 1bs Pb/ton -

( tons of roaster charge/hr)

'

Data used in the calculation of emission factors is contained in table
45. The average and range of emission factors are summarized for operations
without emissicn control devices in table 46, and for those with emission
control devices in table 47.
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TABLE 45

LEAD EMISSION

° FACTORS INCULDED IN

CALCULATION OF TABLES 46 AND 47

o ———

Type of Plant 1bs Pb/ton Sample location Controlled Uncontrolled
Operation charged ' |
‘Roasting Kennicott-Magma (1) 0.004 Concentrate drier X
Asarco-E1 Paso (2) 0.594 Calcine fugitive X
0.154 ESP outlet X
0.880 Roasters X
Smelting Kennicott-Magma 0.026 Matte tapping X
0.002 Slag tapping X
Asarco-E1 Paso 3.036 Matte tapping X
4,136 "South Reverb. X
[=a]
0.726 North Reverb. x @
Phelps-Dodge-Ajo (3) 0.134 Matte tapping X
Converting: Kennicott-Magma 0.090 Acid Plant inlet X
0.018 Converter, roll out X
0.015 Converter, full X
Asarco?El Paso 0.792 Baghouse inlet X
2.112 Acid Plant inlet X
0.022 Acid Plant Outlet X
Asarco-Tacoma (4) 0.220 Converter, rollout X
0.154 Converter, full X
Phelps-Dodge-Ajo 0.264 Converter, fugitive . X

(f) 60 tons/hour roaster charge rate
(2) 39 tons/hour roaster charge rate

=

(3) 23.5 tons/hour roaster charge rate
(4) 43.9 tons/hour roaster charge rate



TABLE 46

LEAD

- EMISSION FACTORS FOR PRIMARY
COPPER SMELTERS WITHOUT CONTROLS

o

: Range Average
Type of Operation Low High ~
1b/ton kg/MT 1b/ton Kg/MT 1b/ton Kg/MT
Roasting 0.004 0.002 0.880 0.440 0.492 0.246
Smelting 0.002 0.001 4.136 2.068 15343 0.672
Converting 0.015 0.008 0.792 0.396 0.272  0.136
Refinirg (a) - - - - - _
(a) No data available
TABLE 47
LEAD
EMISSION FACTORS FOR PRIMARY
COPPER SMELTERS WITH CONTROLS
_ ' Range
Type of Operation Low ‘High Average
1b/ton kg/MT 1b/ton Kg/MT 1b/ton kg/MT
Roasting (a) - - - - 0.154 0.077
Smelting (b) - - - - - -
Converting 0.022 0.01 2.112 1.056 0.520 0.260
Refining (b) - - - - - -
(e}
Y
(a) Only one data point available
(b) No data available 70




SECTION 3
LOCATION OF SAMPLING POINTS A

Asarco - E1 Paso, Texas; TRW test program

1)

2)

Inlet to the Converter Building Fugitive Emissions Baghouse

Samples from the inlet to the converter building fugitive baghouse were
taken from a 152" diameter horizontal duct which is 50 feet above the
ground. Sampling ports on the top and side of the duct allowed for
vertical and horizontal traverses of the duct during sampling. The
nearest upstream flow disturbance was a bend 90 feet (7 diameters) away
from the sampling point. The nearest downstream disturbance was a bend
100 feet (8 diameters) downstream. Forty traverse points were chosen
so that the sampling period would coincide with that at the outlet from
the baghouse. Figure 1 is a diagram of the sampling location.

Outlet from the Converter Building Fugitive Emissions Baghouse

Samples from the outlet of the converter building fugitive baghouse
were taken from a 20' by 9' rectangular duct. The duct was horizontal
and the sampling point was 35 feet above the ground. The nearest up-
stream flow disturbance was 45 feet (3.5 equivalent diameters) away.

. The nearest downstream disturbance was 12.5 feet (1 equivalent duct

diameter) away. Ten traverse points were selected at each of the four
sampling ports. Figure 2 is a diagram of this location.

Roaster Calcining Fugitive Emissions Duct

The roaster calcining fugitive emissions were sampled from a 28.5 inch
diameter circular duct which was 15 feet above the ground and at a 10
degree angle to the horizontal. The nearest upstream flow disturbance
was 75 feet away (32 diameters); the nearest downstream disturbance was
8 feet away (3.5 diameters). Twenty traverse points were selected for
sampling, ten on each of the two traverses. Figure 3 is a diagram of
this sampling location.

Outlet from the Roaster/Reverberatory Furnace Electrostatic Precipitator
The duct exiting the roaster/reverberatory furnace electrostatic precipi-
tator is a ballon shaped duct twenty-two feet high and twelve feet wide

at the top. The nearest upstream disturbance was 50 feet (4 diameters)
away; the nearest downstream disturbance was 20 feet (1.5 diameters)

n



5)

away. Sampling was done at 50 traverse points. Figure 4 is the plan
view diagram of this sampling location. Figure 5 illustrates the cross-
sectioned view.

Matte Tapping Reverbatory Furnace Qutlet

The fugitive emissions from the matte tapping reverbatory furnace were
sampled from a 32.75" diameter horizontal round duct. The nearest up-
stream disturbance was 20 feet (6 diameters) away; the nearest down-

stream disturbance was 12 feet (4 diameters) away. Sampling was done
at 24 traverse points on two traverses. Figure 6 is a diagram of this

sampling location.
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" TRAYERSE POINT LOCATIONS

yTer,ias; Fraction of | Distance
Point| Stack I.D.|From Inside
Loca Wall (in) |
T 1 | 0.026 4.0
2 0.082 12.5
3 0.146 22.2
1 4 0.226 34.4
152" § 5 0.342 52.0
6 0.658 100.0
7 0.774 117.6
8 0.854 129.8
l _ 9 0.918 139.5
10 0.974 148.0
A
| | e | ROM
- | 0 - CONVERTER
A T0 ' ' ' ‘
‘BAGHOUSE
FIGURE 1.

INLET TO CONVERTER FUGITIVE EMISSIONS BAGHOUSE
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DISTANCE OF SAMPLING POINT
FROM PORT

DISTANCE
- FROM

TRAVERSE INSIDE
-~ POINT WALL (IN)

e © o o - L .1 12
e o o o 2 36
® . o ® . 3 60
® ® ® o . 4 84
¢ e 00 5 108
e o o o 6 132
° o e e g 156
e o o o ) ,

' 8 180
¢ 9 204
e o o o 10 228

CROSS SECTION
" FROM BAG HOUSE

" SAMPLJNG POINT

PLAN VIEW

FIGURE 2. OUTLET FROM CONVERTER BUILDING FUGITIVE EMISSIONS BAGHOUSE

N\

74



174

TRAVERSE POINT LOCATION

: 2 5& | ' ~ |TRAVERSE POINT| FRACTION OF | DISTANCE FROM
fa— ' o , NUMBERS STACK I.D. [INSIDE WALL (IN)
1 0.026 1.0
2 0,082 2.5
3 0.146 4.3
I 0.26 6.5
5 0,342 A7
6 0.658 _-18.75
7 0,771 2.0
8 0.8 | M5
9 0.918 %5
10 0.7 2,75

— FROM CALCINING .

-

o'
!‘:(' 3]

1.
F
1 SIDE VIEW

© TO SPRAY CHAMBER
AND ELECTROSTATIC PRECIPITATOR

FIGURE 3. ROASTER CALCINING FUGITIVE EMISSIONS DUCT



TO MAIN STACK -

SAMPLING

‘3’,/’-POINT
00 0 00 ‘

ELECTROSTATIC
PRECIPITATOR
SPRAY
HAMBER

PLAN VIEW
~ FROM ROASTER/REVERBERATORY FURNACE

FIGURE 4. OUTLET FROM THE ROASTER/REVERBERATORY FURNACE ESP
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4" 0.D. PORTS

CROSS SECTION VIEW

-t 12! o
FIGURE S.

OUTLET FROM ROASTER REVERB SPRAY ‘CHAMBER
AND ELECTROSTATIC PRECIPITATOR
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TRAVERSE POINT LOCATIONS

Traverse |Fraction of Di'grtggce |
Point # Duct I.D. |ipside Wall
1 0.021 1.0
2 0.067 1.8
3 0.118 3.1
4 0.177 4.7
5 0.250 6.6
6 0.356 9.4
7 0.644 17.1
8 ~0.750 19.9
9 0.823 | 21.8
10 0.882 23.4
1 0.933 24.7
12 0.979 25.5

n .
. 3 |
| ///r PLAN VIEW ///,
TO MATTE TAPPING BAGHOUSE '

FIGURE 6. MATTE TAPPING REVERBERATORY FURNACE OUTLET
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Asarco - E1 Paso, Texas; Monsanto test proaram

. There are two distinct control systems in the copper smelting facility.
The first controls the effluent from the convertor line, and the second
controls the effluent from the multi-hearth roasters and the reverberatory
furnace. The effluent of the converter line passes through an induced draft
fan, a spray chamber, an electrostatic precipitator, and finally through
a sulfuric acid plant. The gases from the multi-hearth roasters are joined
by the gases from the reverberatory furnace, pass through a spray chamber,
are then cleaned in an electrostatic precipitator, and then are directed to
the base of the main stack where they are emitted to the atmosphere. The
first system we will discuss is the effluent of the convertor line.

EFFLUENT OF THE CONVERTER LINE

Point D Effluent of Converters

Gases are collected from the converters in a system of duct work and
directed out of the building, in two ducts, to the plenum chamber inlet
of an induced draft (I.D.) fan. The outlet of this fan is sampling point
D. The gases leave the fan through a transition duct and into an expansion
joint approximately 4-foot (1.22 m) long. The gas then passes through a
horizontal duct that is 75 inches (190.5 cm) inside diameter and 16 ft.
(4.88 m) long and into the inlet of the spray chamber. This section of
Tine, including the expansion joint, constituted a 20 foot (6.10 m) straight
length of duct work and was selected as site D, inlet to the convertor Tline
control device.

Two 4 inch (10.2 cm) diameter pipe ports were located 4 foot (1.22 m)
from the spray chamber and 16 ft. (4.88 m) from the outlet of the fan,
giving 0.64 diameters downstream and 2.56 diameters upstream from the ports.
The ports were located on the top and side of the horizontal duct 900 apart.
A 44 point total traverse was required, however, the first and last points
on each 22 point traverse were less than 1 inch (2.54 cm) from the duct wall,
A 48 point total traverse was used and the first and last points were dropped
from each 24 point single traverse.

It was discovered on the initial velocity traverse that the bottom of
the duct had an accumulation of material in it.  Only the first 13 points of
the vertical traverse were used to sample the duct. A1l 22 points of the
horizontal traverse were used. A sketch of this location is shown in Figure
7.

Point E

Sampling point E is the outlet of the sulfuric acid plant. It is a
vertical stack with an atmospheric outlet. There is a straight section of
stack from the last disturbance (a tee section) to the outlet of about 35
to 40 ft. (10.67 to 12.19 m) and the inside diameter of the stack is 66
inches (167.6 cm). The ports were located approximately 12 feet (3.66 m)
from the disturbance to the ports and 4 or 5 diameters from the ports to the
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outlet. The ports were 4 inch (10.16 cm) flanged pipe and were located 90°
from each other on the circumference of the stack. A 48 point total tra-
verse was laid out, however, the first and last points of each single tra-
verse were nearer than 1 inch (2.54 cm) from the stack wall and were not
used. A 44 point total traverse was used.

EFFLUENT OF THE ROASTER AND REVERBERATORY FURNACES
Point C - Effluent of the Roasters

Sampling point C is the effluent of the multi-hearth roasters. The out-
lets of the roasters are accumulated in a system of duct work and directed
to a large rectangular downtake flue at the top of the roaster building.
This downtake, constructed of brick, runs diagonally down the side of the
roaster building at approximately a 459 angle and joins the horizontal flue
that takes the gases to the cleaning system. This downtake is sampling
point C. Four 4 inch (10.16 cm) pipe sampling ports were installed in a
horizontal line across the downtake at the second level of the building on
both the inside and outside of the duct and scaffolding was erected on the
outside for access. Since the duct was approximately 14.5 feet (4.42 m)
square inside, the ports were in the range of 2.21 to 2.75 equivalent
diameters from the nearest upstream disturbance and 0.55 to 2.07 equivalent
diameters from the nearest downstream disturbance. A 40 point total
traverse was laid out to sample this duct. This would have consisted of 5
traverse points per port. The ports on both the inside and outside of the
duct nearest the bottom was found to be under an accumulation of dust and
therefore were not sampled. This left a 30 point traverse. A sketch of
this location is shown in Figure 8.

Point B - Effluent of the Reverberatory Furnaces

The gases leaving the reverberatory furnace first pass through a waste
heat recovery boiler and then through two I.D. fans. The outlet of these
fans are sampling point B. The two rectangular ducts from the fans,
designated South (SB) and North (NB), are 26 feet (7.92 m) long, 8 feet
(2.44 m) tall and 6 feet (1.83 m) wide giving an equivalent diameter of
6.857 feet (2.09 m). The ducts are about 12 feet (3.66 m) apart and both
empty into the long horizontal flue that already contains the gases from the
roaster process. Six 4 inch (10.16 cm) pipe ports were located on each of
the ducts on the 8 foot (2.44 m) wall facing each other and were offset 1
foot (.30 m) from each other along the length to facilitate probe handling
during simultaneous sampling. The South duct ports were located 15.5 ft.
(4.72 m) from the fan outlet and 10.5 ft. (3.20 m) from the flue giving
2.26 diameters upstream and 1.53 diameters downstream of unobstructed duct.
The North duct ports were located 14.5 ft. (4.42 m) from the fan and 11.5 ft.
(3.51 m) from the flue giving 2.11 diameters upstream and 1.68 diameters
downstream of unobstructed duct. Each port was sampled using 4 traverse
point locations so that a 24 point overall traverse was obtained on each
duct. A sketch of this location is shown in Figure 9,
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POINT A - OUTLET OF THE ESP

Sampling point A is a large balloon flue that connects the ESP to the
base of the main stack. The flue exits the ESP building and turns right
about 30°. It then runs for a straight length of about 68 ft. (20.73 m)
where another bend occurs. From this point it continues to the main stack.
The sampling points are located approximately 48 ft. (14.63 m) from the
first bend and approximately 20 ft. from the second.

There are no guidelines for calculating an equivalent diameter for a
balloon shaped flue. The cross section of the flue has a semicircular top
of 6 ft. (1.83 m) radius, below this is a rectangular section 12 ft, (3.66
m) wide by 7.66 ft. (2.33 m) tall, and the bottom is a V shaped triangle
with a 12 ft. (3.66 m) top and a deth of about 9 ft. (2.74 m). This gives
a total area of approximately 200 ft¢ (18.58 mé An equivalent circular
duct would have a diameter of about 16 ft. (4. 88 m). Using 16 ft. (4.88 m)
as an equivalent diameter the ports are located 3 diameters from the near-
est upstream bend and 1.25 diameters from the nearest downstream bend. This
would normally require about 40 points to traverse. Five 3 inch (7.62 cm)
ports were located on the top of the duct and were located on the top of the
top of the duct and were designated A through E across the duct. Due to the
shape of the duct, various numbers of points were used on each port.

Ports A and E were sampled using 7 points each, ports B and D with 11
points each and port C with 15 points. This gave a total traverse of 5]
points. At each of the topmost points of each port traverse, no flow was
detected so the second point of each traverse was sampled twice as long.
This Teft a 46 point total traverse with the 5 uppermost points being
sampled at double the time of the others. A sketch of this location is
shown in Figure 10.
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Phelps-Dodge - Douglas, Arizona; TRW test program

Intet to Calcine/Roaster Baghouse

Samples from the inlet to the calcine/roaster baghouse were taken from a
43" horizontal duct located approximately 25 feet above the ground. Sampling
ports on the bottom and side allowed for vertical and horizontal traverses.
The nearest upstream disturbance was 24 feet (8 diameters) away from the
sampling point. The nearest downstream disturbance was the intake to the
baghouse located 7 feet (2 diameters) away from the sampling point. Twelve
traverse points were selected for particulate and arsenic/sulfur dioxide
tests. Figure 11 is a schematic of the sampling location.

- OQutlet from Calcine/Roaster Baghouse

Samples from the outlet of the calcine/roaster baghouse were taken from a
42" horizontal duct located approximately 35 feet above the ground. Sampling
ports on the bottom and side allowed for vertical and horizontal traverses.
The nearest upstream disturbance was 42 feet (12 duct diameters) away from
the sampling point. The nearest downstream disturbance was a 900 bend
located 28 feet (8 duct diameters) from the sampling point. Twelve traverse
points were utilized for particulate and arsenic/sulfur dioxide tests.
Figure 12 is a schematic of the sampling location.
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Tra-

verse

point Distance
loca- Fraction of from inside
tions stack I.D. wa%l (in)

1 044 . 1.87
2 .146 6.30
3 .296 12.72
4 704 30.28
5 .854 36.70
6 .956 41.13
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SYSTEM
~Ld

Figure 11. 1Inlet to calcine/roaster baghouse.
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TRAVERSE POINT LOCATIONS

Tra-
verse
point Distance
loca- Fraction of from inside
tions stack I.D. wall (in)
1 .044 1.83
2 . 146 6.15
—_ 3 .296 12.43
4 . 704 29.57
5 . 854 35.85
6 .956 40,17
42
TO
ﬂ
c> STACK

CALCINE/
ROASTER
BAGHOUSE

Figure 12, Outlet from calcine/roaster baghouse.
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Phelps-Dodge ~ Ajo, Arizona; TRW test prograﬁ

Converter Fugitive Emission Duct

Samples from the converter fugitive emission duct were taken through a
64" horizontal duct located approximately 75 feet above the ground. The
sampling ports on the top and side of duct allowed for vertical and horizontal
traverses during sampling. The nearest upstream flow disturbance was a bend
43 feet (8 duct diameters) away from the sampling point. The nearest down-
stream disturbance was a bend 11 feet (2 duct diameters) away. Twelve tra-
verse points were selected, six on each traverse. Figures 13 and 14 are
schematics of the sampling location. '

Matte Tapping Fugitive Emission Duct

Matte tapping fugitive emissions were sampled through a 73" fiberglass
horizontal duct located approximately 25 feet above the ground. Sampling
ports located on the side and bottom allowed for horizontal and vertical
sampling. The nearest upstream disturbance flow is located 48 feet (8 duct
diameters) away from the sampling position. Twelve traverse points were
utilized for sampling: six on each of two traverses. Figures 15 and 16
are schematics of this sampling Tocation.

Inlet to ESP

Sampling was performed through a vertical rectangular duct which measured
94" x 85", The sampling position was located approximately 80 feet above
the ground. Sampling ports consisted of six ports evenly distributed
across the west side of the duct. Sampling ports enabled TRW personnel to
sample with horizontal traverses. The nearest upstream disturbance was
located 10 feet (1 1/2 duct diameters) from the sampling position. The
flow disturbance occurs where the rectangular duct attaches to the circular
duct at a 900 angle to the flow of gases. The nearest downstream distur-
bance is located 7 feet (1 duct diameter) from the sampling points where
the gases enter the acid plant. Forty-eight sampling points were utilized
with eight points on each of six traverses. Figure 17 is a schematic of
the sampling location.

Acid Plant Outlet

Samples were taken from a 54" horizontal duct which was located approxi-
mately 70 feet above the ground. The sampling ports were located on the
side and top enabling horizontal and vertical traverses. The nearest
upstream disturbance was located greater than 36 feet (8 duct diameters)
from the sampling points. Figure 18 is a schematic of the sampling location.

ESP Qutlet/Acid Plant Inlet

Sampling was performed through a horizontal circular duct that was
located approximately 25 feet above the ground. Sampling ports were
positioned on the bottom and side of the duct to allow vertical and
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Figure 13. Converter fugitive emission duct.
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Tra-

verse
point Distance
loca- Fraction of from inside
tions stack I.D. wall (in)-
1 .044 3.18
2 46 10.69
3 296 21.60
4 .704 51.49
5 .854 62.31
6 .956 69.82
73
TO | FROM
MATTE TAPPING
STACK O PROCESS

Figure 15, Matte tapping emission duct
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Figure 17. ESP inlet sampling locations.
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Figure 18. Acid plant outlet location.
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horizontal sampling. The nearest upstream disturbance was located 12 feet
(2 duct diameters) from the sampling positions. The nearest downstream flow
disturbance was at least 30 feet (5 duct diameters) away from the sampling
position. Thirty-six traverse points were selected with eighteen points on
each traverse. Figure 19 is a diagram of the sampling location. Figure 20
depicts the acid plant sampling locations in relation to each other.
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Traverse ‘Distance
‘point Fraction of  from inside
locations stack I.D. wall (in)

1 0.014 1.01
2 0.044 3.14
3 0.075 5.41
4 0.109 7.86
5 0.146 10.54
6 0.188 13.55
] 7 0.236 17.03
-;- . 8 - 0.246 21.30
. 9 0.382 27.51
. 10 0.618 44.49
. 11 0.704 50.70
7‘2" [ I YT Y XX ) [ Y ENYN] 12 0- 764 54-97
13 0.812 58.45
v 14 0.854 61.46
. 15 0.891 T 64.14
: 16 . 0.925 66.59
_jL s 17 0.956 68. 86
18 0.986 70.99
) \
W
-y @) ESP
acid plant

Figure 19. ESP outlet/acid plant inlet sampling location.
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Phelps-Dodge - Playas, New Mexico; TRW test program

Qutlet from Converter Hooding System

Samples from converter hooding system were taken from a seven foot dia-
meter horizontal duct located approximately 50 feet above the ground. The
sampling ports on the top and side of the duct allowed for vertical and
horizontal traverses during sampling. The nearest upstream flow disturbance
was 7 duct diameters from the sampling location. The nearest downstream
flow disturbance was greater than ten duct diameters from the sampling
location, where there was a 90° bend. Twelve traverse points, six on each
traverse were used. Sampling was done for twenty minutes per point to

provide sampling through a complete copper blow cycle. Figure 21 illustrates
the cross-sectional view.
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Figure 21. Converter fugitive emission duct.

100




Asarco - Tacoma, Washington; TRW test program

1)

2)

5)

6)

Roaster baghouse inlet - The duct carrying emissions from the roasting
process is balloon shaped, measuring 11 feet high and 8 feet wide at the
widest point. Sampling was done through four 4 inch sampling ports on
top of the flue. The nearest upstream disturbance was 50 feet (4 dia-
meters) away, the nearest downstream disturbance was a transition section
into the baghouse which was 10 feet away. Sampling was done at 20 tra-
verse points. Figure 22 is a diagram of the sampling location.

Roaster baghouse outlet - The treated gas leaving the roaster baghouse
was sampled approximately 1000 feet downstream from the baghouse. The
discharge duct was round, had an inside diameter of 90 inches, and had
sampling ports on the side and top. The nearest upstream disturbance
was 100 feet (13 diameters) and the nearest downstream disturbance was
40 feet (4 1/2 diameters) away. Sampling was done at 12 traverse points.
Figure 23 is a diagram of this sampling location.

Reverberatory furnace electrostatic precipitator - The outlet of the
electrostatic precipitator treating the emissions from the reverberatory
furnace has approximately 75 feet of straight ducting before entering
the main stack. There were ten sampling ports on the top of the rec-
tangular brick flue, which were 20 feet from the transition section
leaving the electrostatic precipitator. Forty-eight traverse points
were chosen for sampling, but it was found that a significant amount of
sediment in the duct precluded sampling at twelve of them. Figure 24

is a diagram of this location.

Matte tapping - Matte tapping emissions are captured by a moveable hood
over the matte tapping ladle and are ducted to the brick flue which goes
to the main stack after passing through an electrostatic precipitator.
These emissions were sampled in a vertical section of the round duct
approximately 100 feet above the hood. The nearest upstream disturbance
was 75 feet (22 diameters) away and the nearest downstream disturbance
was 10 feet (3 diameters) away. Samples were taken at eight traverse
points during matte tapping operations. Figure 25 is a diagram of this
sampling location.

Slag tapping - Slag tapping emissions are captured by a hood over the
slag trough and are ducted to the same brick flue as are the matte
tapping emissions. The emissions were sampled in a section which angles
down 200 from the horizontal. The sampling ports are twenty feet down-
stream from a 200 bend (5 diameters), and seven feet upstream from a 600
bend (2 1/2 diameters). Samples were taken at twelve traverse points
during slag tapping operations. Figure 26 is a diagram of this location.

Calcine discharge - Dust emissions from loaging lorry cars from the

. roasters are collected from slots in the loading apparatus. These

emissions in turn are routed to the main brick flue through a 10 inch
duct. The emissions were sampled 9 feet (11 diameters) downstream from
the blower, which was the nearest upstream disturbance. Samples were
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Figure 22, Roastef Baghouse Inlet
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Traverse Point Location

Traverse Point Number % of Diameter Distance from inside wall
1 4.4 4.0 -
2 14.6 13.1
3 29.6 26.6
4 70.4 63.4
5 85.4 76.9
6 95.6 86.0

Figure 23. Roaster Baghouse Outlet Duct.
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Figure 24. Reverberatory furnace electrostatic precipitator.
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Traverse Point Location

Traverse Point Number .5 .of Diameter. Distance from inside wall
) 6.7 1.8
2 25.0 6.6
3 75.0 19.9
4 93.3 24.7
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Figure 25. Matte tapping.
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8)

9)

10)

taken at a single point due to the small duct diameter. Sampling was
done only while lorry cars were being loaded. Figure 27 is a diagram
of this location.

Arsenic kitchen - Arsenic trioxide is produced in the arsenic kitchen
area. The effluent gases from this process are routed through a bag-
house before being discharged through the main stack. The sampling
location was at a vertical round duct which is 26 1/2 inches in diameter.
The nearest upstream disturbance was the transition from the arsenic
kitchen, a reducing section of ducting, which was 6 feet (3 diameters)
away. The nearest downstream disturbance was a 900 bend 5 feet (2 dia-
meters) away. Sampling was done at 24 traverse points. Figure 28 is

a diagram of this location.

Metallic arsenic - In the metallic arsenic area, arsenic trioxide is
converted to elemental arsenic. The effluent gases from this process
are routed to the same baghouse as are the arsenic kitchen discharges.
The sampling location for this emission stream was in a 37.25 inch round
duct which slanted up at a 200 angle from the horizontal. The nearest
upstream flow disturbance was 50 feet (16 diameters) away, and the near-
est downstream flow disturbance was 6 feet (2 diameters) away. Sampling
¥as done at twelve traverse points. Figure 29 is a diagram of this
ocation.

Arsenic baghouse outlet - The discharge gases from the arsenic kitchen
baghouse were sampled approximately 500 feet downstream from the bag-
house., Samples were taken from a round horizontal duct with an inside
diameter of 37.75 inches. The nearest upstream flow disturbance was 75
feet (24 diameters) away, and the downstream disturbance was 30 feet

(9 1/2 diameters) away. Samples were taken at twelve traverse points
simultaneously with tests at the two inlet locations. Figure 30 is a
diagram of this location.

Converter slag return - During the converter cycle slag is periodically
poured off the matte. This slag is returned to the reverberatory
furnace. The fugitive emissions discharged during this process are
captured by a hooding system. These emissions were sampled from a
round horizontal duct 36 inches in diameter. The nearest upstream flow
disturbance was 100 feet (33 diameters) and the nearest downstream flow
disturbance was 25 feet (8 diameters) away. Samples were taken at 12
traverse points. Figure 31 is a diagram of this location.
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37.25"
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Traverse Point Locations
JIraverse Point Number _ 2 of Dijameter . DiStgngg from _inside wall
1 4.4 1.6
2 14.6 5.4
3 29.6 11.0
4 70.4 26.2
5 85.4 31.8
6 95.6 35.6

Figure 29. Metallic arsenic inlet to arsenic baghouse.
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! 4.4. 1.6
2 14.6 5.3
3 29.6 10.7
4 70.4 25.3
5 85.4 30.7
6 95.6 34.4

Figure 31. Converter slag return duct.



Kennecott - Magma, Utah; TRW test program
Matte Tappiqg;Fugitive Emission Duct

Samples from the matte tapping fugitive emission duct were taken from a
60" vertical duct located approximately 75 feet above the ground. Two sampl-
~ing ports located at a 90° to each other allowed for horizontal traverses
during sampling. The nearest upstream flow disturbance was located 20 feet
(4 duct diameters) away from the sampling point. The nearest downstream dis-
turbance was Tocated 10 feet (2 duct diameters) from the sample location.
Twenty-four traverse points were selected with twelve points on each traverse.
Figure 32 is a schematic of the sampling location. ‘

Slag Tapping Fugitive Emission Duct

Slag tapping fugitive emission samples were taken through a 60" vertical
duct located approximately 75 feet above the ground. One sampling port was
utilized for both horizontal traverses during sampling. The nearest upstream
flow disturbance was located approximately 20 feet (4 duct diameters) away
from the sampling position. The nearest downstream disturbance was a bend
located 10 feet ?2 duct diameters) away from the sampling location. Twenty-
four traverse points were selected with twelve points on each traverse.
Figure 33 is a diagram of this sampling location.

Acid Plant Inlet

Acid plant inlet samples were taken through a 60" horizontal duct loca-
ted approximately 8 feet above the ground. The sampling ports on the top
and side of the duct allowed for vertical and horizontal traverses. The
nearest upstream flow disturbance was a bend located approximately 20 feet
(8 duct diameters) away from the sampling position. The nearest downstream
disturbance was located 10 feet (2 duct diameters) away from sampling posi-
tion. Twenty-four traverse points were selected with twelve points on each
traverse. Figure 36 is a schematic of the sampling location.

Converter Fugitive Emission Duct

Converter fugitive emission samples were taken through a 38" x 84"

" rectangular vertical duct located approximately 60 feet from the ground.
Six sampling ports were evenly spaced across the 84" face of the duct that
allowed for horizontal sampling. The nearest upstream flow disturbance was
located approximately 4 feet (1 duct diameter equivalent) away from the
sampling position. The nearest downstream disturbance was a bend 10cqted
approximately 8 feet (2 duct diameter equivalent) away from the sampling
points. Figure 37 is a schematic of this sampling location.

Concentrate Dryer Stack
~ Concentrate dryer fugitive samples were taken through a 84" diameter

vertical fiberglass duct located approximately 110 feet above the ground.
Two sampling ports place at right angles allowed for horizontal traverses

13



during sampling. The nearest downstream disturbance was the stack exit
-which was 40 feet (6 duct diameters) from the sampling points. The nearest
upstream disturbance was two ducts entering the stack 56 feet (8 duct diame-
ters) away from the sampling position. Figure 39 is a schematic of the con-
centrate dryer fugitive emission duct. '
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TRAVERSE POINT LOCATIONS

TRA- .
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R .021 . 1.28
2 067 4.02
3 .18 2.09
4 177 10.64
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’ - 644 38.66
8 .750 45.00
9 823 49.36
10 .882 52.91
" 933 65.98
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Figure 32. Matte tapping.
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TRAVERSE POINT LOCATIONS
TRAvEISE ¥

TRA-

VERSE FRACTION OF  DISTANCE
POINT  STACK L.D. FROM INSIDE
LOCA- WALL (IN)
TIONS
1 021 1.28
2 .067 4.02
3 118 7.09
4 A77 10.64
5 .250 15.00
6 356 21.34
STACK 7 644 38.66
8 .750 " 45.00
' 9 .823 49.36
- 10 882 6291
'- 1 933 55.98
12 979 58.72
W)
SLAG TAPPING
< T~

FROM SLAG TAPPING
EMISSION HOODS

Figure 33, Slag tapping.
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WOOD PLATFORM

1. P‘oints are marked on the wood platform as {llustrated above. Note that
30" distance from the 1ine marked on the wood platform and sampling port
is the same as the radius of the duct.

2. Points marked on each line (AC} and (AB) from the center point A.

" Point ’ . Distance ®
(han - 8.66
(a8)2 ' .. 15.00
(r8)3 ' 19.36
{AB)4 : 22.92
(A8)5 25.98
~ (as)s . .
AC1 8.66
Ac 2 ‘ 15.00
A3 19.36
AC 4 22.92
ACS ' 25.98
AC 6 .28.94
3. During Sampling
Point Probe distance . Probe must intersect
: In Stack the line at the
following points
1 41.55 . A6
2 36.69 : K5
3 37.75 AC 4
4 35.72 ~ Ac3
.5 33.54 : A2
6 3.2 ACY
7 .22 AB 1
'8 3358 AB 2
9 - 35.72 A8 3
0 31.75 AB 4
n 29.69 , AB §
12 N8 : AB 6

Figure 34, Slag tapping fugitive emission duct
traverse point location procedure.
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SLAG TAPPING FUGITIVE
EMISSION SYSTEM
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" MATTE TAPPING FUGITIVE
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Figure 35. Plant schematic - The matte tapping and
slag tapping fugitive emission system.
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“TRAVERSE.POINT LOCATIONS

ven.g FRACTIONOF  DISTANCE
POINT STACK L.D. FROM INSIDE
LOCA- WALL (IN)
TIONS
1 021 1.28
2 067 4.02
3 18 7.09
4 a77 10.64
= 5 250 15.00
I 6 356 21.34
7 644 - 38.66
8 750 45.00
60" 9 .823 49.36
10 - .882 52.91
1" 933 55.98
1 : 12 979 68.72
. T10
' FROM
. ACID PLANT o —=—— CONVERTER HOODING
— SYSTEM

ACID PLANT INLET

Figure 36. Acid plant inlet,
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Figure 37. Converter fugitive emission system.
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CONVERTER FUGITIVE EMISSION DUCT
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Figure 38. Plant schematic - converter fugitive
emission system.
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TRAVERSE POINT LOCATIONS

TRA-
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PomTE FRACTION OF DISTANCE
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1 . 044 276
2 .146 ‘ 12.69
3 .296 25.45
4 .704 60.55
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FROM
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Figure 39. Concentrate dryer stack.
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Figure 40. Plant schematic - Concentrate
dryer fugitive emission system,
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SECTION 4
SAMPLING AND ANALYTICAL PROCEDURE

SAMPLING

The sampling train used in this testing program consists of a modified
EPA method 5 train (Figure 41). The trains used consisted of a seven
impinger system with 150 ml of deionzed water in each of the first two
impingers, an empty third impinger to minimize carry over, and a forth,
fifth and sixth impinger with.150 m1 of 10% hydrogen peroxide in each.
The Tast impinger contained silica gel.

The sampling procedure was identical to that used in method 5, the
sample being collected isokinetically at the centers of equal area within
the duct.

SAMPLE RECOVERY

The sampling nozzle and probe liner were rinsed with 0.1 N NaOH and
brushed with a nylon bristle brush. The filter and impingers were then
removed to the mobile laboratory. The front half of the glass filter holder
was also rinsed and brushed with 0.1 N NaOH and that rinse was combined with
that of the probe and nozzle. The filter was then recovered from the holder
and placed in a polyethylene container, labeled and sealed. The contents of
the first two impingers were placed in a graduated cylinder and the volume
recorded. The impingers and connecting glassware were then rinsed with
0.1 N NaOH and the rinse combined with the impinger contents in a glass
sample bottle. During the test programs at Asarco in E1 Paso and Phelps-
Dodge in Ajo and Douglas, Arizona the third impinger was rinsed separately
and put in a glass sample bottle. Subsequent analysis of this rinse for
arsenic showed no significant amount present and this part of the recovery
was abandoned. During the test program at Asarco in Tacoma, Washington, a
rinse of the probe and first and second impingers with 15% HN03 was applied
to selected tests at the direction of the EPA project officer 1n order to
determine the effectiveness of the 0.1 N NaOH rinse. The contents fourth,
fifth, and sixth impingers were measured and the contents combined in glass
sample bottles for later 502 analysis.

~ ANALYSIS

1. Filter - The filter was placed in a 150 m1 beaker and 50 ml of 0.1 N
NaOH was added and allowed to warm for about 15 minutes. Ten ml of
concentrated HNO3; was added and brought to a boil for 15 minutes.

The mixture was %hen filtered through #41 Whatman paper, washed
with hot water and the filtrate returned to the hot plate to evaporate.

124



When the solution was evaporated the beaker was removed from the hot
plate and allowed to cool. 0.1 N HNO3 was- used to redissolve the .
residue and solution transfered to a 50 ml volumetric flask and
diluted to volume. Many of the filters collected only small amounts
of arsenic and the entire volume was needed in the previous analysis
for arsenic by hydride evolution and were thus lost for purposes of
lead analysis.

Probe Wash and Impinger Solutions - Fifty ml of probe wash or impinger
solution was placed 1n a 150 ml beaker. Two ml of concentrated

HNO3 is added and the beaker was placed on the hot plate and

allowed to evaporate., When evaporation was complete the beaker was
allowed to cool and the residue redissolved with 0.1 N HNO3 and
transfered to a'50 m1 volumetric flask and diluted to volume.

Process Samples - About 0.2 grams of sample was weighed into a
tarred 150 ml teflon beaker and the weight recorded to the nearest
0.1 mg. Five ml of concentrated HNO3 and 5 ml of concentrated

HF were added and the beaker placed on grating just above the hot
plate to prevent overheating of the teflon. The solution was
evaporated and the digestion was repeated until a light-colored
residue appeared. The residue was redissolved in 0.1 N HNO3 and
transfered to a 50 ml volumetric flask and diluted to volume.

Atomic Absorption - The analysis was performed with an Instrumen-
tation Laboratories model 551 Atomic Absorption Spectrophotometer
equipped with a model 555 graphite atomizer for samples below 0.1
ppm lead. The analysis was performed at the 217 nm lead resonance
using a 1 nm bandpass and a 5 milliamp current to the lead hollow
cathode lamp. Samples with a concentration above 0.1 ppm lead
were analyzed using an air/acetylene flame. Samples below 0.1 ppm
lead were analyzed using the graphite furnace atomizer.
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Figure 41, EPA method 5 particulate sampling train

KEY
Calibrated Nozzle 12.
Heated Probe 13.
Reverse Type Pitot 14.
Cyclone Assembly 15.
Filter Holder 16.
Heated Box 17.
Ice Bath 18.
Impinger - (Water) 19.
Impinger - (Water) 20.
Impinger - (Water) 21.
Impinger - (Silica Gel) 22.
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