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SECTION 1
INTRODUCTION

In accordance with the Environmental Protection Agency's program for
developing new source performance standards, TRW participated in fugitive
emission testing at the Kennecott copper smelter located in Magna, Utah.
Testing was performed from October 30 - Novermber 15, 1978..

The testing program was developed to provide arsenic/sulfur dioxide
data on the following environmental control systems: matte tapping fugitive
emission system, slag tapping fugitive emission system, converter fugitive
emission system, acid plant inlet, and concentrate dryer fugitive emission
systems.

The matte tapping fugitive emission system operated on an intermittent
basis during the loading operation of copper matte from the reactors to
the Targe ladles. The system removed the fugitive air pollutants that were
generated during this operation.

The slag tapping fugitive emission system operated on an intermittent
basis during the loading of slag from the reactors to the large ladles.
This system removed the fugitive emissions generated during the operation.

The .converter fugitive emission system is comprised of a hooding system

over the converters which removes the fugitive air pollutants that escape

the converter ducting system. The acid plant inlet duct (converter ducting
system) removes large amounts of air pollutants including sulfur dioxide

from the converter process operation and the hot gases enter the sulfuric
acid plant. The sulfuric acid plant then converts large amounts of sulfur
dioxide into commercial grade sulfuric acid from the process exhaust gases.
The converter process operates on a continuous cyclic operation.

The concentrate dryer emission system removes large amounts of moisture
and fugitive dust from the rotating concentrate dryers. The emissions are
passed through large cyclones and a wet scrubber, then the gases exit
through a 1509F stack. The dryer operation works on a continuous basis with
the concentrate feed being added as needed.

Testing at the Kennecott copper smelter consisted of the following
tests.

Three arsenic/sulfur dioxide tests were performed on the matte tapping
fugitive emissions system with the EPA process engineer coordinating the
intermittent testing.

At the slag tapping fugitive emission duct, three arsenic/sulfur
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dioxide tests were conducted with the EPA process engineer coordinating
the intermittent sampling.

Testing the converter process operation required three tests to be
performed during a given converter cycle. Two tests were performed on the
converter fugitive emission system while one test was conducted at the acid
plant inlet duct. The two tests conducted at the converter fugitive emiss-
ion system during the converter cycle consisted of one test being performed
during the complete cycle, and a second test being performed only during the
converter roll-out segment of the cycle. The tests at the acid plant inlet
duct and at the converter fugitive emission system were coordinated under
the direction of the EPA process engineer, Three arsenic/sulfur dioxide
tests were performed at the acid plant inlet duct and the converter fugi-
tive emission duct (complete cycle test). Two arsenic/sulfur dioxide tests
were conducted during the converter roll-out phase of the converter cycle.

This report presents the results of the testing program. The follow-
ing sections of the report contain: a summary of the results, descriptions
of the sampling points, a description of the process, and delineation of the
sampling and laboratory analytical procedures. The appendices contain
field data, sample calculations and daily activity log.



SECTION 2
SUMMARY AND DISCUSSION OF RESULTS

The results of the testing program are summarized in Tables 1 - 5.
The arsenic/sulfur dioxide data for the matte tapping fugitive emission
system and slag tapping fugitive emission systems are presented in Tables
1 and 2, respectively. Acid plant inlet arsenic/sulfur dioxide results are
given in Table 3. The converter fugitive emission system arsenic/sulfur
dioxide results are presented in Tables 4 and 5. Table 4 presents the
converter fugitive emissions tests during the complete cycle. The conver-
ter roll-out arsenic/sulfur dioxide data are presented in Table 5. Concen-
trate dryer emissions are reported in Table 6. All process sample analysis
data are contained in Table 7.

The field sampling program encountered the following minor problems
which are outlined below with respect to 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 pythagorean calculations. Al1 equations and distances
are shown in figure 3. 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 maneuvering the
probe into the proper placement. After the testing the flex line was clean-
ed with a probe brush and .IN 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 .IN 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
comg]ete 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.
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Testing at the concentrate dryer fugitive emission system was performed
under low ambient temperature which ranged from 209 to 30°F.

During the data reduction, the meter volume was back calculated to ac-
count for sulfur dioxide that was removed by the three 10% hydrogen per-
oxide impingers. The back calculation for sulfur dioxide was accomplished
in the following order. First, parts per million sulfur dioxide at stand-
dard conditions 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 gas meter at standard
conditions. The results of multiplication yielded the actual gas volume
at standard conditions collected.



TABLE 1 Matte Tapping Arsenic/SOz Results

2 AVERAGE
RUK NWGER
ENGLISH METRIC ENGLISH METRIC ENGLISH KETRIC ENGLISH METRIC
UNITS UNITS WNITS UNITS UNITS UNITS UNITS UNITS
/
| DATE e m 1118 /8 17378 1378
n :TACK :AMT:RS Yo (aia) 0 254 0 254 .a 254 K 2

T - Static Pressure, "Ho (Mo

Ps - s":‘ GAsan:su;E, e AssoLute (e 25.85 656,59 25.73 653,54 25.85 656.59 25.81 655.57

1 {0y - Voune 1 Day ° ¢ 0 0 0 0 0 e

% 0y - Vouume X Dav 20. 20, 20. 20. 20. 20. 20. 20.

- VoLunt 3 Dry .09 .09 0 .10 RH 2 .10 .10

% Ny - Vouunue X Dry 9.9 8.9 79.90 79.90 79.88 79.88 79.90 79.90

Ts ° AvERAGE STACX TEMPERATURE OF (O0) . 126.3 s2.3 10.6 a7 9.0 LN ns.? 4.1

1 Hy0 - 3 MorsTuRe i“ Syack Gas, By Vouume 1.4 1.4 1. 1. 0 0 .80 80

As - Stack Area, FT° (x%) 19.635 1.824 19.638 1,820 19.635 624 19,638 1.828

Mp - MOLECULAR WEIGHT .0F STACK Gas, DRy Basts 28.84 28,84 20.83 20.83 20.85 28.85 28.84 28.84

Ms - MoLECULAR WEIGHT OF STACK Gas, WeT Basis 28.69 28,69 28,72 .12 20.85 28.85 28.75 20.75

Vs - Stack Gas Vewoctry, FI/sec, (wWsic) 3 s6.18 16.51 52.42 15.98 a2 LX) §1.29 15.63

Qa - STAck Gas VoLumeTric Fuow AT STack ConpsTions, ACFM (Nw /m!) 63829.5 1808.2 61756.0 1749.5 55688.8 1572.6 60424.8 s

Qs - Stack Gas VoLuMeTric FLow AT STANDARD ConpiTions, DSCFM (Nw’/min) 48967.9 187.2 4884 4.6 1378.2 43867.9 2627 7161.8 1336.0

% EA - Percent Excess Air 4.7 wr 47 a7 4.7 47 4.7 4.7

T
[T TEST CONDITIONS 5.8 656,34 % 5.8 656.34 25.80 655.32

Ps - BaroMeTriIC PRessuRe, “Ho (mMHc) 2% 638 250 2% 6.9 250 6.5

Dy - SampLing Hoz2LE DiameTem, v, (M} i : . : . i y

T - SAMPLING TIME, MIN 6.5 6.5 0.5 6.5 66.5 5.5 65.5

Vi - SanpLe Vowune, ACF () 7.7 217 294 .62 1.80 86.43 1.ee

N - HeT Sampting Points . . A4, u, u, 4., 2.

Cp - Pitor Tuse COEFFICIENT -84 -84 -84 -84 R R .84

Tn - Averace Mever Temserature OF (90 5.7 2.3 n.e A 25.1 .9 2.9

Pn - Averace OriFice PressuRe Dror, “Hy0 (ed0) LR 81.03 2.9 242 61,47 2.8 73

Vi - CoNDENSATE COLLECTED (IMPINGERS AND Gu}. s 19.2 19.2 14.6 ] [ n.3 .3

OF - Stack VeLociTy Heap -qu (Mzo) T 18.29 o8 .56 422 .66 16.68

IV TEST CALCULATIONS
.%0. .03 .69 .02 [ [} .53 K3

W - ConpENsED MaTER Vapor, SOCF (Nw)

Vi - VOLUKE OF GAS SAMLED AT STANDARD ComDITIONS, DSCF (Nu3) 6s.88 IR 50.70 1.4 §4.37 1.54 56.98 1.62

2 Hy0 - Percent Morsture, By Votume 1.4 1.4 1o 1.0 0 0 .80 .80

Ms - Movecurar WeiGHT of Stack Gas, Wer Basis 28.69 28.69 n.n 28.72 28.85 29.85 28.75 28.75

Vs - Srack VeLocITy, Fr/sec (W/sEc) 51.85 15.80 $0.89 15.51 “r 13.93 .49 15.08

% | - PERCENT ISOXINETIC 107.3 107.3 97.08 97.08 103.5 103.6 102.6 102.6

v ANALYTICAL DATA

A) Arsenic Frowt Harf 1.058
ProBE (MG} - V428 3.3 1.9387
CvcLone (mg)

FiLter () 220 .25 750 4217

Arsenic Front HaLF TotaL (mo) 1.278 1723 d.on 2.5

. . .3847] 1,199 .04 2,603 4839 1.5092

rew, (n/u) as% oo 76

MR, (K6/HR) 1255 0870 2185} .0992 A 1970 L2594 N
B) Ansenic - Inpinger CoLLecTion 254 1148 13 nn

(ns) -

oM, (MG/M3) 0438 RED] 256 199 1536 4192 BLH ans

#/ur, (Ke/HR) .0250 o3 1458 0861 0787 0387 o831 .an

Lepineer §3,4,5 (wo)

PPN, MG/M3)

#/kn, (xG/HR)

C) Arsenic - IwptnGeR ToTaL (no)
eon, (ma/wd)
#/m, (xe/ur}

0) TotaL Arsewic  (mg) 1.8320 2870 4.8050 3.0707
pem, (MG/u3) 2832 8209 .8409) 1.9989 1.0011 1223 L6351 1.9807
#/uR, (ka/vr) .1505 .0683 3601 1653 5128 2328 .28 L1554

£} TotaL 805 ime? 468).46 a742.92 4%07.95 aan
o 9A1.5505 970179 1196.0702 1038.6000
(ne/n*) 2508.4326 2606.0173 3185.5118 2766.987
#ivr, (xa/uR) o095 | 2087489 g asesm | same}  anssn|  asese]| 205




TABLE 2 Slag tapping

Arsenic/S02 Results

2 3 AVERAGE
RUN KUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH HETRIC ENGLISH HETRIC
UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS
T DATE 1/ 1/1/78 278 1W/2/18 Wys 11/3/78
i1 STACK PARAMETERS
PsT - STaTic PRessure, “Ho Cwis) s 1.52 .06 1.52 .06 §57.80 0.6 1.52
Ps - Sracx Gas Pressure, "Ho ApsoLute () 25.75 654,06 25.78 654.81 25.50 152 25.81 655.57
2 €0 - Vouse I DRy 0 ° [ - 4 657.86 0 °
2 0, - Vorue X Drv 20, 20. 20. 20. 20. 0 20. 20.
- VoLuse % DRy -003 -003 .008 -008 <004 .00 .005 005
21y - VoLure % Dav 79.997 79.997 79.992 79.992 79.996 79.996 79.995 79.995
Ts = AVERAGE Stack TeMPERATURE OF (°C) 2.3 2.7 91.0 2.8 na 2.9 8.4 25.8
% Ho0 - X Morsvure }n Syack Gas, By VoLume 3 .3 9 9 1.0 | 1.0 7 7
As - Stack Area, FT ( 19.635 1.824 19.635 1.824 19.625 1.824 29.635 1.824
Mp - MoLECULAR WEIGHT OF STack Gas, DRY Basis 28.80 28.80 28.81 28.8) 28.80 28.80 28.80 28.80
Ms - MOLECULAR WEloHT OF STack Gas, WeT Basis 8.1 2.0 28.72 3,72 28.69 28,69 28.73 .73
Vs - Stack GAs VerocITy, Fi/sec, (w/sc) 5 43.240 1 42,017 12.807 38.788 11,823 .38 12,603
Qa - STack Gas VoLuMeTRIC Fow aT STack Conprrions, ACFM (Hm”/mt 50941.0 1443.1 49500.2 1402.3 45696.1 1294, 8N2.4 1380.0
Qs - Stack Gas VoLumeTRiC Fow AT STanparD Conpivions, DSCFM (Nw 43307.8 1226.9 4058).4 148.5 8914.0 1n02.4 409213 1159.3
% EA - PercenT Excess AIR o7 4.7 a7 4.7 4.7 47 4.7 4.7
P11 TEST CONDITIONS
Pp - BAROMETRIC PRESSURE, “Ho (o) 25.69 652.53 .72 653.29 26.84 656,34 25.75 654.05
DN - SampLiNG NozZLE DIAMETER, IN, (MM} .250 6.35 . 308} 7.8 .309 7.85 . 289 7.35
T - SaupLinG Timg, MIN 3 0. 60. 120. 120. 120, 120, 100, 100.
Vi - Sawpie Voruse, ACF (w) 4740 1 138.06 3.9 13937 3.95 108.28 2.0
NP - MET Saxpuing Poixts 2, 2. 2. . I 2, 2. 2,
Cp - PitoT Tue CoEFFICIENT .84 .84 .8 .84 E- .84 .84 *e
Tm - Averace Meter TemperaTure OF (O0) 7.6 2.7 67.4 10.7 76.0 2.8 2.7 2.6
Pn - Averace ORirice Pressure Drop, "HpO (i 1.89 48.01 .93 110.0 4,03 102.36 3.47 86.79
Vie -sConiacsm gox.::cr:gn(én:m:eg: AND GEL. 2.7 2.7 2.2 2.3 26.0 2.0 1.3 17.3
@F - Stack Verocity Head "Hy0 (wably 508 12.80 460 1684 408 10,363 457 1.616
IV TEST CALCULATIONS
Vw - CONDENSED HATER Vapor, SDCF (M) 3 -0 1.10 03 1.2 B -82 -2
VM - VOLUME OF GAS SAMPLED AT STANDARD CoNDiTIONS, DSCF (Nm 40.40 1.4 120.25 3.41 119.88 .40 93.51 2.65
2 Hy0 - Percent MoisTure, By Yorume -3 -3 .9 .9 1.0 1o 7 7
Ms - MOLECULAR WE1GHT OF STACK Gas, WET Basis 28.77 28.711 .72 28.72 28.69 28.69 .73 8.7
Vs - Stack VeLoctTy, FT/sec (WseC) 43.240 12979 42.017) 12.807 38.7688 n.823 41.28 12.603
% 1 - PERCENT ISOKINETIC 89.9 89.9 93.6 93.6 9. 97. 9.5 93.5
V  ANALYTICAL DATA
A) Ansenic FRonT Hair
ProBe (w6} 580 930 318 6083
CycLone (ma) .
FiLTer (mg) 210 065 .085 . 1200
Arsenic Front Hair TotaL (we) .750 995 400 .T28
pem, (nG/W5) 2213 6303 .09, L2921 .0378] 178 Rib .3667)
#/ur, (K6/HR) J 0508 084 .0201 0172 0078 .0578| +0262]
B) Arsenic - [mPinGeR CoLLECTION
(me) 47 1.591 106 61471
opm, (MG/M3) L0812 REIN) 49 .4670 .0100) L0312 .0570) 2089
#/vr, (x6/HR) .0208 0095 070! 0322 0045 0021 0321 L0145
IupinceR #3.4,5 (Mg)
ppM, Ho/m3)
R, (k6/HR)
€) ARSENIC = IMPINGER TOTAL (Mo)
pPH, (MG/M3)
#7ur, (k6/WR)
D) Totaw Arsemic  (nG) sezs ‘:i’;g 2.5860 .5060 1.34%
ph, (M6/u3) . E 2434 759 0478 .1490) RETS 5756
;/:a (k6/HR) RE .0603 RIE L0523 L0217 0099 .0899 0408
( 70.68 76.82 389.47 412.3233
) Tota S0p (e 25,8047 .70 3.0470 511086
s 68,7476 2256910 14683 136.374)
R, (Ke/HR) 11,467 5.0598, 34,2558 15,5496 16.7082 7.5843 20,7035 9.3979




TABLE 3 Acid

Plant Inlet Arsenic/SOz Results

1 2 3 AVERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH ¥ETRIC ENGLISH ¥IRIC ERGLISH METRIC
UNITS UNITS UITS UNITS UNITS UNITS UNITS UNITS
i DATE wies | wseme wys | v 11/8/78 nserme
11 STACK PARAMETERS
.

PsT - Static Pagssure, “Ho (mesHo) -2 -6.60 - .26 -6.60 - .2 -6.60 -2 -6.60

Ps - Stack Gas Pressure, "Ho Apsolute (milc) 25.72 £52.29 25.42 645.67 25.72 653.29 25.62 650.75

1 0y - VoLuse X Dy ° ° o o o o o 0

10, - Vouume % Dry

$0,° - VoLune % Day 20. 20. 20. 20. 20. 20. 20. 20.

3.9 38 2.4 2.4 1.0 1.0 3 R

X Ny - VoruMe X Dry

Ts 2 AVERAGE. STACK TemPERATURE OF (9C) 76.10 76,10 77.60 .60 n.o 77,0 76.9 %3

20 - 1 arsture " S}Acx Gas, By VoLUME 420.8 216.0 476.2 246.8 0.4 209.7 45.5 24.2

,
5.0 5.0 3.0 2.0 4.0 4.0 4.0 4.0

:; - 3;‘“ “‘“"‘ F1° )S Gas, Dy Basts 19.636 1.82¢ 19.635 1824 19,636 1.824 19.638 1.824
= POLECULAR NEIGHT OF STACK firs, ORY Bast .21 30.21 29.67 29.67 29.08 29.88 29.92 3.9

C: - :::zi“é:: c:"lzm‘ fxz:cﬁ‘i"‘/:f:)a“’s 29.60 29.60 29.22 29.32 29.40 29.40 3.4 29.44
i ‘ ’ - 3 83.19 26.36 81.68 4.9 75.60 23.05 80.15 244

:‘ - g‘“-" g“ Vouneraic E”’" AT g"“ c°"z"‘°"5;":£‘;séﬁ: {;‘ ; o | o 2715 4 w212 | emseo £9076.1 23,4 | s | zersd

XSE; _';:“t AS E"“’"“:': LOY AT STANDARD LONDITIONS, M 479781 1359.2 win.s 1267.0 6633 12647 181 1297.0

Reent Excess At N %) %] %} a7 %) %] 0.7
111 TEST CONDITIONS

Py - BaromeTrIc Pressure, “He (aMic) 25.98 659.89 25.68 652.27 25.98 659.89 25.88 657,35

On - SampLiNG Nozzie DiaMeter, IN. (MM} .180 4.48 2190 [N:) .180 .48 a8 4.60

T - SAmpLING TIME, MIN 3 124. 124, ns. n, 120. 120. . 1.

Vi - SawpLe Vouume, ACF (n™) 59.71 1.69 57.02 1.62 57.27 1.62 58.00 1.64

Np - Nev SampLine Poiwts I u, u. . u, . 2, u.

Cp - Prvor Tuse CoEfFICTENT .8 .84 .84 .84 .8 .8 8 .84

Tw - Averace Meter Tewperature OF (°0) 64.2 . n.e 2.8 65.0 8.3 8.0 20,0

Pu - Averace Ontrice Pressure Droe, “Hy0 (mHgO) 69 17.53 & 20.83 ® 15.20 K 17.07

Vic - Conpensate CoLLecTED (IMPINGERS AND GEL), MLS 2 6.2 24 2.4 w2 2 P 2

OF - Stack VerociTy Hean Hy0 (resy0) 16 29.48 1.03 .16 98 2.9 106 .84

IV TEST CALCULATIONS

W - CONDENSED FATER VAPOR, SDCF () 3 2.65 -o8 1.8 -0 1.80 -08 1.9 -06

VM - VOLUME OF GAS SAMPLED AT STANDARD ConpITiows, DSCF (Nw”) 50.38 1.43 w4 1.3 43.57 1.40 49.45 1.40

2 Hy0 - PercenT MoisTure, By Vorume 5.0 5.0 3.0 3.0 4.0 4.0 4.0 4.0

Ms - MoLECULAR WEIGHT OF Stack Gas, WeT Basis 29.60 29.60 29.32 29.32 29.40 29.40 9.4 29.44

Vs - Stack VeLociTy, Fr/sec (w/sec) 83.19 25.36 81.68 24.90 75.61 23.05 80.16 24,44

X 1 - Percent Isoximeric 97.9 97.9 9.1 9.1 106.9 106.9 99.6 99.6

vV ANALYTICAL DATA

A) Assenic Frowt HaLk
ProBe (M6} 1.700 700 290
Crcrone (mo)

FILTER (M6} 10.000 9.900 6.300
ARsEnIC FRONT HaLr TotaL (Mg} 11.100 10,602 6.5%0 9.4300
Pom, (no/n3) 2.4938 178 2.4784) 7.729 1.5048 4.6929 2.15%0 6.7233
#/4R, (x6/uR) 1.3970 631 1.290 5875 784 3560 1.1885 .5259
B) Arsenic - Imwpincer CoLLECTION

M) 7.000 .068 851 2.4063
pem, (Mc/n0) 15727 4.5087 .0159) L0496 0385 RIS 5410 1.6873
#/nR, (x6/HR) .8810 .3999 .0083] .0038 0180 0082 .3024 BErE]
lupincen #3,8,5 (me)
PPH, MG/M3)
¥R, (xa/uR)

€) Arsenic - InpinNGER ToTat (Mg}
pem, (no/m3)
#/ur, (xG/HR)

D) Totan Arsenic (WG} 18.1000 10.6680 6.7410 11.8363
pom, (na/M3) 4.0665 12.6822 2.4943 7.771% 1.5392 48004 2.7000 8.4205
¥wR, (xG/HR) 2.21%0 1.030 1.3025 5913 823 L3842 14610 6632

£ Ioma S0y e 15601.2 876%0.0 nus.2 119060.8
PPM ao.am 24001085 30333.385 21788.53
(/1) 109313, 127 6342512 80812.717 84689.452
#/ur, (KG/HR) 19635.233 8912.9518 | 10706778 |  4850.0898 | 13506.93 6131.1835 | 14616.314 6634.7317

e



TABLE 4 Rollout Converter Fugitive Arsenic/SO, Results

1 2 AVERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS UNETS UNITS UNITS UNITS UNITS UNITS
1 DATE /5178 11/6/78 wes | s
11 STACK PARAMETERS

Pst - Staric PRessure, “Ho (miHiG) - .38 -9.65 - .38 -9.65 - .38 -9.65

Ps - Stack Gas PressuRe, “He ABSoLUTE (mwc) 25.52 648.21 25.52 €48.21 25.52 648.21

% €0y - Vorume X Dy - - . - - -

% 0, - Vowume X Dry 20. 20, 20, 2., 20. 20.

- VoLume X DRy .03 .03 .05 .03, 04 04

X Ny - VoLume % Dry 79.97 9.97 79.95 79.95 79.9 79.96

Ts - Averace Stack TempEmaTure OF (°C) 100.3 7.6 106.4 a3 109.4 9.6

% Hp0 - % MorsTure I SEA:K Gas, By VoLume 1.0 1.0 1.0 1.0 1.0 1.0

As - Stack AREa, FT° () 2207 2.06 22.37 2.06 2.7 2.06

Mp - MOLECULAR WEIGHT OF STack Gas, Dy Basis 28.8) 28.81 28.82 28.82 28.82 .82

Cs - ls‘ochuEAw :EIGHT OF STACK GA?:‘/HET)BASIS 28.70 28.70 28.7) 2.7 28.71" 8.1

's - STAck GAs VELociTY, FT/SEC, s

18.70 23,9 78.% 23, 4 .

O - STACK GAS VOLUMETRIC FLow AT STACK CoNDITIONS, ACFH (NS/miy) 1046857 2965 69 w”e: 60 29‘: :0 m‘z;‘; 7“ 29;: :3

:s - Sr;c( Gas zuumm;rc Frow a1 STAnpaRD CoNDITrONS, DSCFM (Rm°/min} 83302.7 2359.9 n777.3 2315.5 82540.0 2138.3

EA - Percent Excess AR 47 a7 47 7 7 w1
[IT TEST CONDITIONS

Ps - BaroMetRic PRESSURE, "He (mie) 657,61 25,89 §57.61 25.89 657.61

DN - SamPLING NozzL€ DIAMETER, IN. (mm} 4.75 87 4.75 87 4.7

T - SawpLiNG TiME, MIN 88. 65, 65. 76.5 76.5

Vi - SawpLE VoLume, ACF () 2.12 56.04 1.5% £5.40 1.86

Ne - NET SaMpLING POINTS

2. s0. 50. 6. 4.

Cp - P1toT Tuse COEFFICIENT 84 K- .8 .8 N

T - Averace Meter Tewrerature OF (°S) 2 1.6 2.1 ns 2.1

Pu - Averace ORIFICE PRESSURE DROP, “Hy0 (mo0) 54.1 2.0 53.3 2.12 53.7

Vic - Conpensare oLLECTED (IMPINGERS AND GEL), mLS 201 7.3 7.3 13.7 13.7

OF - Stack VELoc1TY HEAD "HpO (miHz0) 39.8 1.8 38.9 1.58 .39
IV TEST CALCULATIONS

Vi - CoNpensED Waten Vapor, SOCF (Hee) 5 95 -03 -4 -0 -65 -02

VM - VoLuME OF Gas SaMPLED AT STANDARD ConpiTions, DSCF (Nw™) 64.81 1.8 45.45 1.30 §5.13 1.87

% Hy0 - Percent MorsTure, By VoLume 1.0 1.0 t.0 1.0 1.0 1.0

Ms - MoLecuLAR WEIGHT OF Stack Gas, WET Basis 28.70 28.70 8.1 2.7 28.71 28.71

Vs - Stack Veroc1Ty, FT/sec (W/sec) 78.70 23.99 78.10 23.80 78.40 15.93

% | - PeRCENT IsOKINETIC 103.2 103.2 93.8 99.8 1015 01,5

¥ ANALYTICAL DATA

A) Arsenic FRONT Hatr
ProB (mG) -460 1.250 8550
CycLone (m)

Friter (m6) -330 .30 .3350
ARSENIC FRONT HALF ToTaL (me) 790 1.590 1.1500
poM, (MG/M5) 1380 4303 .3960 1.2349 .2670 .8326
#/ur, (k6/HR) L1342 -0609 .3781 716 2561 ne3
B) Arsentc - Imeinger CoLtecTion

2 (M) 620 .080 050
pem, (HG/M3) L0035 0109 L0108 L0621 oz L0365
BIuR, (K6/WR) .00% .0015 L0190 0086 .2 0051
IMPINGER #3.8,5 (Me)
PPM, MG/M3)
#/wr, (K6/HR)

) Arsenic - [mPiINGER ToTAL (M6)
pem, (Ma/m?}
#/ur, (k6/HR)

D) TotaL Arsente  (Mg) L8100 1.6700 1.2400
PP, (Mo/m3) L1415 482 4159 1.297 2787 8691
#/ur, (ke/HR) 1376 -0625 3 1803 2674 204

£) Tora S0y ue) 1637.67 1676.45 - 1657.06
PPM 334.8118 488.7340 anmer’
(ne/n) 891.9881 1302.0613 1097.0247
#/nR, (KG/HR) 278.3916 126.2785 398.6437 | 180.9549 338.4177 153.6167




TABLE 5 Full Cycle Converter Fugitive Arsenic/SOz

Results

AVERAGE
RUY NUMBER .
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS RIS UNITS URITS UNITS UNITS UNITS
1 DATE 1/6/18 1/6/78 1/8/78 11/8/78 918 N/
11 STACK PARAMETERS
PsT - STATIC PRESSURE, "HG (i) - .38 -9.65 - .38 -9.65 - .3 -9.65 - .38 -9.65
Ps - Stacx Gas Pressure, “Ho ABSOLUTE (mmHe) 25.51 647,95 25.60 650.24 25.6) 650.49 25,57 649.56
1 C0y - VoLure X Dav 0 0 0 0 0 0 [} 0
10, - VoLuse % Dry 20 20 2w 20 20 20 0 20
1 0 - Vouume T Dry .09 .09 .14 At 33 33 19 .19
% N - VoLuse % Dy . 79.91 19.91 79.86 79.86 79.67 19.67 19.81 19.81
Ts - Averace Stack Tewperature OF (°0) 104.9 40.5 103.1 39.5 61.3 16.3 89.8 320

T Ha0 - X Moisture }" Sycx Gas, By VoLume 0 0 ) 8 1.0 1.0 K3 6

As - Stack Area, FT¢ (n) 2.7 2.06 2.0 2.06 201 2.08 2.7 2.06

Mp - MoLECULAR WEIGHT OF STaCK Gas, Dry Basis .83 28.83 26.85 28.85 28.92 28.92 28.87 28.87

M - MoLECULAR WE1GHT of STACK GAs, MET Basis 28.83 28.83 28.76 28.76 28.81 28.81 28.80 28.80

Vs - STack Gas VELOCITY, Fi/sec, (W/sac) 89.32 a.n 85.19 25.97 8.4 .82 8.3 26.00

Oa - STACK GAS VOLWMETRIC FLow AT STACK CONDITIONS, ACEM (NmS/miy) 18813.5 3365.8 nns.y 0.2 108318.2 068.5 IETT X 1A

Os - Stack GAS VoLumeTric Frow aT STaxparp CowpiTsons, DSCFM (Ne*/min) 94684.1 2682.3 90187.0 25549 92967.4 2633.6 92612.8 2623.6

X EA - Percemt Excess Atr “r [ 47 7 [ L% L% 47

111 TEST CONDITIONS

Ps - BaroMeTRIC Pressure, “Hg (wedic) %.69 657.6) 25.98 659.89 25.98 659.89 25.95 659.13

Dy - SAMPLING NDZZLE DIAMETER, I, (wm} 87 475 187 475 87 475 a8 4.5

T - SampLinG TIME, mIN 188.5 168.5 181 181 182.5 182.5 8 18

Vi« SawpLE VoLuse, ACF (D) 179.91 5.10 168.20 4.7 152.45 . 166.85 an

Ne - NET SampLinG Points ” n” ” 7 7 n 7 ”

Cp - Prror Tuse COEFFICIENT -8 -8 -84 -84 -84 R B4 84

Tn - Averace Meter Teweerature OF (°0) na 5.4 7.4 2.2 56.5 13.6 0.8 2

Pm - Averace OriFice PRessure Droe, “Hy0 (nugo) 2.66 72.60 2.45 62.23 2.60 66.04 2.64 £6.95

Vic - CoNDENSATE CoLLECTED (IMPINGERS AND GEL), MLS [ [ 2.6 2.6 0.4 0.4 18,3 18.3

o - Stack VerociTy Heao “HpD (0 2.00 51.08 184 . 1.82 46.23 1.89 .0

IV TEST CALCULATIONS

VW - CONDENSED WATER Vapor, SDCF (M) 0 ° 1.16 -3 1.43 04 86 -2

Vi - VOLUKE OF Gas SAMPLED AT STANDARD CoNDITioNs, DSCF (M%) 154,05 4.36 144,44 4.0 136.26 3.86 144,92 4.0

T Hg0 - Percent Motsture, Br Vorume 0 0 -8 .8 o 1.0 .6 -6

Ms - MOLECULAR WEiGHT OF Stack Gas, WetT Basis 28.83 28.83 28.76 28.76 28.8) 28.80 28.80 28.80

Vs - Stack VetociTy, FT/sec (w/sec) 89.32 2.2 85,19 25.97 8).43 24,82 85.3 26.00

X 1 - Percent IsokINETIC 100.8 100.8 103.3 103.3 9.8 9.8 99.3 9.3

v ANALYTICAL DATA

A) ARSENIC FRONT HALF
ProsE (Mg) 2.655 1.100 2.600 z.no:T
CycLone {(m5)

FiLter (m0) 130 128 1.300 5183
ARSENIC FRONT HALF TovaL (mo) 2.785 1.228 3.900 2.6367]
o, (ma/nd) 204 6382 0960 2994 L3240 1.0103 2082 6493
8/wR, (X6/HR) .2262| 1027} o .0asg .a51]] RE:: 2263 1021}
B) Arsenic - Inpincer CotLecTion

(mg) .Slu 1.640 1,056 1.1037]
pPH, (MG/N%) 0457 14 1285 4008 .0877] .2n4 087 .ng
#/uR, (KG/HR) .0500) 0227 11353 0614} 0959 .0433 .0934 0424
lreinsen #3,8,5 (mo)
opH, nG/M3)
#/ur, (k6/ur)

€) Arsentc - ImpingeR ToTAL (mg)
pem, (nG/m3)
#/ur, (KG/nR)

0) TotaL Arsemnic  (mg) 3.4008 2.8650 4.9560 3.740)
epn, (R6/M3) 2498 7191 gL 7002 anf 1.2834 .295 921}
2/ur, (K6/RR) 2762 1254 2364 1073 g 2029 .98 1453

£ laras S0y twe) 10763.42 15803.44 33686.3 .
oPM 925,772 mg.m:{ 3275.6754 1883,7181
(/W) 2466.3987] 3862.2364 8726.8924 5018.5093
Wur, (k6/HR) 874.301) 96,8684 1304.077§ 591,955  3037.46) 1378.784 1738.6140 789, 2029



TABLE 6 Concentrate Dryer Ar-sem‘c/SO2 Results

1 AVERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS UNITS UNITS UKITS UNITS UNITS URITS
1 DATE 1/14/78 N/14/78 1/14/78 1N4y78 1/14/78 11478 114478 11714778
i1 STACK PARAMETERS

Pst - Static PRessure, “Ho (muHo) - - - - - - - -

Ps - Stack Gas PREssure, “Ho ABSOLUTE (uuHG) 25.98 659.89 25.98 659.89 25.98 659.89 25.98 659.89

% C0p - Voruwe T Dry - - - - - - - .

% 0y - Vouume % Dry 20. 20. 20. 20, 20. 20. 20. 20.

- Vorume X Bry .06 .06 .07 .07 .07 .07 .07 K

21, - VoLune 2 Day 79.94 79.94 19.93 79.93 79.9 79.93 79.93 79.93

Ts - AvERaGe Stack Temperature OF (90) 1661 7.5 129.3 54.1 ne. 47.3 137.9 58.8

% Hy0 - X Marsture }" 5§ACK Gas, By VoLume 100 .1 18.2 18.2 5.6 15.6 17.3 7.3

:s - 'S‘(:Acx Anu’,l FTe(w >S s, Dov B 0.3 3.75 0.3 75 0. s 40.34 L7

D - Morecutar Weint aF Stack bas, DRv Basts 28.82 28.82 28.82 28.82 28.82 28.82 28.82 28.82

Hs - MOLECULAR WEIGHT OF STACK Gas, Wer Basis 26.86 26.86 26.85 26.85 2713 27.13 26.95 26.95

Vs - Stack Gas VeLoctty, Fr/sec, (w/sic) 3 29.96 9.13 29.37 8.95 29.16 8.89 29.50 8.99

Ba - Stacx Gas YoLuMeyric FLow ay Stack ConpiTions, ALFM (hm /mg) 72515.2 20843 N087.2 2013.8 70578.9 1999.4 71393.8 2022.5

Qs - Svack Gas VorumeTric Frow AT Stanparp Cownitions, DSCFM (Nm2/min) 43483.1 1232.0 38676.6 1095.7 47225.4 1337.8 43130.4 1221.8

% EA - Percent Excess AR 47 .7 4.7 a7 a7 4.7 a7 4.7

111 TEST CONDITIONS 25.98 659.89 25.98 59,69
X . X £59. 25.98 9. . .

P - BaromeTrIc PRESsure, “Ho (muHo) 659.89 .98 §59.89

DN - SAMPLING HOZZLE DIAMETER, IN. (M} - 360 9.23 -360 9.23 -360 9.23 1360 9.23

T - SamPLING TIME, MIN 90. %. 90. 90, 90. 90. 0. 90.

Vi - SaMpLe VoLusE, ACF (D) 80.52 2.28 80.55 2.28 80,52 2.28 80.53 2.28

Np - NET SaMPLING POINTS 2. 2. 12. 12, 12, 12, 12, 12,

Cp - Prvot Tuee CoEFFiCIEnT 8 -84 -84 .8 4 i 8 e

T - Averact MeTER Temperature OF (OC) 57.6 8.2 9.9 15.5 47.5 8.61 5.0 12.8

Pw - Averact ORIFicE PRESSURE Do, “Hy0 (wiH;0) 2.29 58.07 2.26 57.4 2.3 58.7 2.29 58.09

Vic - ConDENSATE Cou.zcrzg CIMPINGERS AND GEL). MLS 337.5 7.5 3376 1#7.6 288.0 288.0 321.0 .0

OF - Stack VeroctTy Heap “Hy0 (mwfiq0) 1% 4.93 198 5.03 200 5.1 .98 5.02

IV TEST CALCULATIONS

Vi - CONDENSED WATER Vapor, SDCF () 3 15.89 EH 15.89 A5 13.56 .38 15.11 4

VM - VoLumE OF GAS SamPLED AT STANDARD ConpiTiows, DSCE (Nw”) .75 2.03 7.4 2,02 3.1 2.07 71.80 2.08

1 Hy0 - Percent Morsture, By VoLume 8.1 181 18.2 8.2 15.6 1.6 17.3 17.3

Ms - MoLecuLAR WE1GHT OF STACK GAs, WeT Basis 26.86 26.86 26.85 26.85 27.13 2.1 26.95 26.95

Vs - Stack VELocITY, FT/SEC (M/SEC) 29.96 §.13 29.37 8.95 29.16 8.89 29.50 8.99

% 1 - Percent IsokineTIc 102.8 102.8 98.4 9.4 96.5 9.5 9.2 9.2

V. ANALYTICAL DATA

A) ARSENIC FRONT HALF
PrOBE (M6) 186 2.098 3915 2.0530
CYcLone (me)

Fiter (mo) .004 042 470 720
ArseNtc FroxT HaLr Totat (mg) +150 2140 4,385 2.2250
pen, (Ho/n3) 0237 0738 .3330 1.0571 678t 2,149 L3469 1.0819
#/4r, (ko/HR) 020 0055 153 0695 L3738 1697 1797 0816
N
B) Arsen1c - ImpinGer CoLLECTION TS R

2 ne) A .028 .0z8 L340 320
pem, (Mo/M3) Joas .0138 0044 L0138 .0526 L1640 .020¢ L0639
#/uR, (ke/hR) 0022 0010 .0020 0009 .0290 03 .oan Q050
[npinceR #3,9.5 (Mg)
PPM, MG/M3)
#/wR, (ke/HR}

C) ArseNIC - IMPINGER TOTAL (MG) -
peM, (MG/M2)
#/ur, {ke/wR}

D) TorAL Arsemic  (m6) 1780 2.1680 4.7250 2.3570
pem, (Ma/M3) L0281 0876 U3 1.0m0 7307 2.2789 367 1.1458
#/vR, (kG/HR) -.0143 L0065 L1851 o704 4029 1829 1908 .0856

B Ioma S0y wo) 3216.05 3N5.94 4074.50 3668.83
. 93,9047 689.0037 737 6298 673.5127
/) 1582.2518 1835.6099 1965.1671 1794.339
#/ur, (KG/HR) 257.6183 116.9398 265.7966 | 120.6521 346.4510 1577172 250.288C 131.7697
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SAMPLE . .. . ... ... DATE . SAMPLED AS %
Converter 1 11/ 6/78 .009
Converter 2 11/ 6/78 .025
Converter 1 11/ 7/78 .180
Converter 2 11/ 7/78 .082
Converter 1 11/ 8/78 .0463
Converter 2 11/ 8/78 .0436
Furnace Matte 11/ 1/78 .174
Furnace Slag 11/ 1/78 .200
Furnace Matte 11/ 2/78 .0348
Furnace Slag 11/ 2/78 .0292
Furnace Matte 11/ 3/78 .085
Furnace Slag 11/ 3/78 .033
Furnace Concentrate Feed 1/ 2/78 -.148
Furnace Concentrate Feed 11/ 3/78 .028
Finished Cu Anode 11/ 7/78 .049
Finished Cu Anode 11/ 8/78 .077
Concentrate before dryer 11/ 9/78 .043
Concentrate after dryer 11/ 9/78 .047
Concentrate before dryer 11/14/78 am .017
Concentrate after dryer 11/14/78 am .014
Concentrate before dryer 11/14/78 pm .014
Concentrate after dryer 11/14/78 pm .017
Dryer Cyclone Scrubber Water 11/ 9/78 18. ppm
Dryer Cyclone Scrubber Water 11/14/78 am 5.9ppm
.Dtyer Cyg]qne15¢rqbb¢rAWater.‘ 11/14/78 pm 2.5ppm

11




SECTION 4
LOCATION OF SAMPLING POINTS

Matte Tapping Fugitive Emission Ducts

Matte tapping fugitive emissions were collected through two ducts at
the smelter. One duct evacuated fumes from the ladle area which was below
the floor where tapping personnel worked, while the other duct carried
fumes away from the tap hole area located above the floor. The two ducts
ran parallel in a vertical direction to the roof which was approximately
. 120 feet above the ground. A crossover duct running diagonally connected
the vertical ducts on the lower part of the vertical run. This crossover
duct contained a damper that allowed all of the emissions to flow through
only one of the two vertical ducts and although ports were installed on
both vertical ducts above the roof, the damper in the crossover pipe routed
all the emissions through a single vertical duct during the test. Drawings
related to this site show dual ductwork, however, only one duct had flow
during testing, and the matte tapping summary sheets show data for this
duct only.

Samples from the single vertical matte tapping fugitive emission duct
were taken above the roof approximately 120 feet above the ground. Sampling
ports were located at a 900 angle to each other to allow for horizontal
traverses during sampling. The nearest upstream flow disturbance was lo-
cated greater than 8 diameters away from the sampling location. Twenty
four traverse points were selected with twelve points on each traverse.
Figure 1 is a schematic of the sampling location.

Slag Tapping Fugitive Emission Duct

Slag tapping fugitive emission samples were taken through a 60" verti-
cal duct located approximately 120 feet above the ground. One sampling port
was utilized for both horizontal traverses during sampling., The nearest
upstream flow disturbance was located more than 8 duct diameters
from the sampling position. The nearest downstream disturbance was a bend
located 8' away from the sampling location. Twenty-four traverse points
were selected with twelve points on each traverse. Figure 2 is a diagram
of this sampling location.

Acid Plant Inlet

Acid plant inlet samples were taken through a 60" horizontal duct To-
cated approximately 8 feet above the ground. The sampling ports on the top
and side of the duct allowed for vertical and horizontal traverses. The

12



nearest upstream flow disturbance was greater than 8 diameters away from
the sampling position. The nearest downstream disturbance was located
13 duct diameters away from the sampling position. Twenty-four traverse
points were selected with twelve points on each traverse. Figure 5 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 downstream flow disturbance

was located approximately 5 feet (1 duct diameter equivalent) away from the
. sampling position. The nearest upstream disturbance was a bend located

approximately 20 feet (4.75 duct diameter equivalent) away from the sampling
points. Figure 6 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 placed at right angles allowed for horizontal traverses
during sampling. 1lhe 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 dia-
meters) away from the sampling position. Figure 8 is a schematic of the
concentrate dryer fugitive emission duct.

13
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Figure 2. Slag tapping.
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Figure 3. Slag tapping fugitive emission
duct traverse point location

procedure. |
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WOOD PLATFORM

Points are marked on the wood platform as illustrated 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.

Points marked on each 1ine (AC) and (AB) from the center point A.

Point Distance "
(AB)1 8.66
(AB)2 15.00
(AB)3 19.36
(AB)4 22.92
(AB)5 25.98
(AB)6 _ 28.74
AC 1 , 8.66
AC 2 : 15.00
AC 3 19.36
AC 4 22.92
AC 5 , 25.98
AC 6 28.94
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3. During Sampling

Point Probe distance Probe must intersect
In Stack the Tine at the
following points

1 41.55 AC 6
2 36.69 AC 5
3 37.75 AC 4
4 35.72 AC 3
5 33.54 AC 2
6 31.22 AC 1
7 31.22 AB 1
8 33.54 AB 2
9 35,72 AB 3
10 37.75 AB 4
1 39.69 AB 5
12 41.55 AB 6

17
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Figure 4. Plant schematic -~ The matte tapping and slag.
tapping fugitive emission systems.
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TRAVERSE POINT LOCATIONS

I,';Q'SE FRACTION OF  DISTANCE
POINT  STACK I.D. FROM INSIDE
LOCA- WALL (IN)
TIONS
1 .021 1.28
2 .067 4.02
3 .118 7.09
4 77 10.64
5 .250 15.00
lf 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
i 12 979 58.72
o FROM
ACID PLANT e —=——— CONVERTER HOODING
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ACID PLANT INLET

Figure 5. Acid plant inlet.
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Figure 6. Converter fugitive emission system.
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TRAVERSE POINT LOCATIONS

TRA-
VERSE
POINT FRACTION OF DISTANCE
LOCA- STACK I.D. FROM INSIDE
86" TIONS WALL (IN)
' 1 .044 3.75
i 2 .146 12.59
3 .296 25.45
4 704 60.55
5 . .
TOP OF STACK 854 73.41
6 956 82.25
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FROM
CONCENTRATE DRYERS

Figure 8. Concentrate dryer stack.
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SECTION 5

SAMPLING AND ANALYTICAL PROCEDURE

A) Arsenic/Sulfur Dioxide Sampling

The sampling train used for arsenic/sulfur dioxide collection consists
of an EPA Method 5 train modified by adding two additional impingers in
series to the four used in the Method 5 train. The first two impingers con-
tained 150 mls of distilled water each, third, fourth and fifth impingers
contained 150 mls of 10% hydrogen peroxide each. The sixth impinger contain-
ed 250 grams of silica gel.The Arsenic/sulfur dioxide sampling train schema-
tic is presented in Figure 10,

Before each test a velocity traverse of the stack was done to determine
the average stack temperature and velocity pressure. The velocity traverse
was done according to EPA Methods 1 and 2. A grab sample of the stack gas
was taken and analyzed with a thermal conductivity detector gas chromato-
graph for C02, O, Np, and CO. Before the first test at each location the
moisture content of the gas stream was estimated by either condensation in
" .impingers as in EPA Method 4, or by wet and dry bulb thermometer if the
‘'stack gas temperature was below 1200F,

The arsenic/sulfur dioxide samples were taken at traverse points at the
center of equal areas within the stack. The number of traverse points was
determined by the number of duct diameters upstream and downstream from the
nearest flow disturbances. The sampling rate was adjusted to isokinetic
conditions using a nomograph which had been set based on the preliminary
velocity traverse data, and moisture estimate.

The sampling time per traverse point was 3-10 minutes depending upon
the sampling location. Leak checks of the sampling train were done at the
beginning of each test, just before the sampling port change, and at the
end of the test. At the end of each test the sampling train was inspected

for cracked or broken glassware, and to assure that the filter remained in-
tact.

Sample Recovery

The sampling nozzle and probe Tiner were rinsed with 0.1N NaQOH and
brushed out with a nylon bristle brush with a teflon tubing handle. The
remainder of the sampling train was removed to the mobile laboratory. The
front half of the filter and connecting glassware were rinsed with 0.1N
NaOH and this rinse was added to the nozzle and probe rinse. The filter
was removed from the filter holder and placed in a Polyethylene container,
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Which was labeled and sealed. The first two impinger solutions were
measured and placed in a glass sample container along with a 0.1N NaOH
rinse of the impingers. The contents of the third, fourth and fifth im-
pingers were measured and placed in a separate glass sample container
along with a distilled water rinse of the impingers. The silica gel in
the sixth impinger was weighed to the nearest 0.5 gram, and regenerated.

B) Analysis
Sulfur Dioxide Analysis

The samples were analyzed for sulfur dioxide by taking an aliquot
of the hydrogen peroxide impinger solutions and titrating with barium
perchlorate solution and thorin indicator as described in EPA Method 6
(Determination of Sulfur Dioxide Emissions from Stationary Sources).

Arsenic Analysis

1. Filter- Warm filter and loose particulate matter with 50m1 0.1N
NaQOH for about 15 minutes. Add 10ml concentrated HNO3 and bring to boil for
15 minutes. Filter solution through No. 41 Whatman paper and wash with hot
water. Evaporate filtrate, cool, redissolve in 5ml of 1:1 HNO3, transfer
to a 40ml volumetric flask and dilute.

2. Probe Wash and Impinger Solutions-These should be combined and a
100m1 sample withdrawn. Add 10ml concentrated HNO3 and evaporate to a few
milliliters. Redissolve with 5ml 1:1 HNO3 and dilute to 50mls. A reagent
blank should be carried through the same procedure. The resulting blank
solution should be used in the dilution of standards to matrix match samples
and standards.

3. A1l the samples prepared above should be screened by air/
acetylene flame. The filter samples may require dilution with 0.8N HNO3.
Impinger solutions containing more than 26 mg/1 of arsenic should be
diluted since linearity decreases dramatically above that level.

Since an entrained hydrogen flame provides about five times as much
sensitivity as the air/acetylene flame, a matrix check of a sample in a
hydrogen flame should be carried out by the method of standard additions,
and compared with a value obtained from matrix matched standards in a
hydrogen flame. If values are comparable (+5%) the air entrained hydrogen
flame may be used.

Due to high concentrations of copper on the filter an air/acetylene
flame should always be used to dissociate any AsCu compounds stable in the
cooler hydrogen flame, -

4, For samples below the 1 mg/1 level, hydride generation is necessary.

An appropriate aliquot of digested sample in 0.8N HNO3 containing less than
about 10 ug of arsenic is chosen (some screening may be necessary). Five
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mls of concentrated Hp S04 is added to the sample which is then placed on

a hot plate until SO3 fumes fill the flask. A reduction in volume to about
5ml or less may be necessary. This step removes HNO3 which causes a violent
reaction when the reducing agent is added resulting in poor reproducibility
and lowered sensitivity by producing I,, NO, and possible other species.

One ml of 30% KI and 1ml of 30% SnCl2 are added to the sample, the
former to act as a catalyst in hydride formation and the latter to reduce
all the arsenic to As*3. The sample is then diluted to about 15ml and 15ml
of concentrated HCL is added. Powdered Zn (or NaBHg) is then added, the
reaction vessel is immediately closed and the nitrogen or argon carrier
flow initiated. A peak should be produced within a few seconds.
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