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INTRODUCTION

Fugitive dust emissions from copper smelting operations are a significant
source of airborne particulates. These particulates also contain varying
concentrations of arsenic which may pose a public health hazard. The fugitive
emissions of dust from operating equipment are controlled by placing hoods
over the equipment and ducting the emissions to a control device. From
January 17 to 27, 1978 TRW personnel tested fugitive emissions from several
copper smelting processes at the Asarco copper smelter in E1 Paso, Texas. These
tests were performed to provide data to the EPA for the establishment of
fugitive emissions standards for copper smelting.

The 'testing consisted of isokinetic sampling of emissions from the converter
building, matte tapping, and calcining processes to determine particulate,
arsenic, and sulfur dioxide emissions. The testing of converter building
fugitive emissions was done simultaneously at the inlet and outlet of a baghouse
in order to determine the efficiency of this device. Two particulate samples
and an S0, sample were taken at the outlet from a spray chamber and electrostatic
precipitator to determine the amount of uncontrolled emissions from this process.
TRW personnel also performed particle sizing tests with a Brinks impactor at the
inlet and outlet from the converter building fugitive emissions baghouse and on the
fugitive emissions from the calcining process.

This report presents the results of the testing program. The following sec-
tions of the report contain a summary of the results, descriptions of the sampling
points, a description of the processes, delineation of sampling and analytical
procedures, and appendices containing field and laboratory data and calculations.



SUMMARY & DISCUSSION OF RESULTS

The results of the emission testing at the five test locations are
summarized in this section of the report. Three sets of tests were performed
at the inlet and outlet of the converter building fugitive emissions baghouse
and calcining fugitive emissions duct. These tests included three tests each
for particu]ate/SO2 (Tables 1,2, and 3), three tests each for arsenic/trace
elements (Tables 4, 5 and 6), and several tests each for particle sizing
(Table 9). Testing at the matte tapping fugitive emissions duct included
particulate/S0, (Table 7), arsenic/trace elements (Table 8). Testing at the
outlet from the roaster/reverb spray chamber and electrostatic precipitator
included particulates (Table 10) and SO2 (Table 11). 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 12 & 13.

The particulate sampling of the converter building fugitive emissions
baghouse showed efficiency for the equipment of up to 99%. The average ef-
ficiency for the three tests was 88%, based on the grain loading of collected
particulates in and out of the unit. The efficiency of the unit for arsenic
removal based on arsenic analysis of collected particulates averaged 96% for
the three tests. Particle sizing tests showed an approximately equal proportion
of particles in the 1-5 micron range on the inlet and outlet, but the outlet
had less particles in the greater than 5 micron range, and a higher percentage
of particles in the less than one micron range.

Sul€ur dioxide tests cn the converter building fugitive emissions show an
average concentration of 64 parts per million. Sulfur dioxide emissions are
quite variable on this source with maximum emissions occurring when the con-
verters are being charged. Since the inlet and outlet tests were not exactly
simultaneous, they reflect this fluctuation in sulfur dioxide concentration.

Particulate tests on the calcine fugitive duct showed an average concentra-
tion of .218 grains per standard cubic foot. The great majority of these were in-
organic condensables (0.187 grains per standard cubic feet). Particle sizing
tests showed that the particles were primarily greater than 5 microns (85%).

)
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Sulfur dioxide emissions were highly variable, averaging 67 parts per million.
The arsenic concentration averaged 2.5 parts per million.

Particulate testing at the matte tapping fugitive emissions duct showed
generally lower particulate concentrations than at the two other locations.
The average particulate concentration was 0.097 grains per standard cubic foot.
The sulfur dioxide concentration averaged 110 parts per million. The arsenic
concentration averaged 1.7 parts per miilion.

Particulate testing of the balloon flue showed an average particulate con-
centration of 0.091 grains per standard cubic foot. The sulfur dioxide of the
gas stream was 5098 parts per million.



TABLE 1. BAGHOUSE

INLET PARTICULATE/SO2 RESULTS

2 3 AVERAGE
RUN NUMBER
ENGLISK METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS UNITS INTTS UNITS UNITS UNITS UNITS
1 DATE vym VU7 V178 171878 auze pl7avz]
11 STACK PARAMETERS
u -8 4.5 -8 4.5 -18 4.5 -.18 4.5
PsT - STATIC PRESSURE, “Ho (MmHg)
Ps - S7acx 6as PRESSURE, *Ho ABSOLUTE (mmha) 58 7.10 5.2 8.5 Q@ 660,91 58 68.79
1 (0 - VoLume 1 Drv a0 0.0 0.0 0.0 0.0 6.0 0.0 0.0
% Dy - Vouume % Dey 2.5 2.5 205 2.5 2.5 2.5 2.5 25
X C0 - Vorume % Dav 0.0 . 6.0 0.8 0.0 0.0 0.0 0.0 0.0
% Ny - Vouuke % Dey 79.5 8.5 79.5 2.5 7.5 79.5 79.5 79.5
Ts - Averace STack Temperature OF (90} 15,1 .1 13.0 5.0 .0 6.1 .3 5.7
1 Hy0 - % MorsTuee o S}ACK Gas, By VoLume 1.2 1.2 L4 14 14 14 13 1.3
As - STAcK AREa, FT5 (M%) 15.% 0.3 1%5.% .3 15.% 1.3 15.% 1.3
Mp - MoLECULAR WEIGHT OF STACK Gas, DRy Basis 2.8 3. 8.2 8.2 8.8 B8 2z.8 B
Ms - MOLECULAR WEIGHT OF STACK GAS, WET Basts 28.69 2.69 B.& ».6 8.6 B.& B B
Vs - STAck Gas VeLociTy, FT/sec, (Ww/sec) 3.4 2.3 6.5 x5 &.75 .14 8.8 .’ 3
Qa - STACK GAs VoLUMETRIC FLow AT STAck ConpiTions, ACFM (Nw3/niy) 554,985.1 15,72.9 | BB.X0.6 18,572 | e#8,027 18,37.31 618,760, | 17.58.8
Qs - STack Gas VoLuMETRIC Fiow AT STANDARD CoNDITIONS, DSCFM (NM*/min) I s3p 106 g 12,55.0 | sw,78.7 114‘558.8 ﬂD’m‘Z 7"’456'5 l%’ﬂh‘ﬁ ]3‘725‘8
% EA - Percent Excess Alr g 078 “76 2 “:75 & ll'7ﬁ ). “.75 My 4.75 2 4.76 3 u'75
I TEST CONDITIONS
PB - BAROMETRIC PRESSURE, "HG (MMH5) %.06 66,67 2%6.10 662.94 2%.20 665,48 211 63.3%
Dn - SampLInG Nozzie DIaMETER. IN. (M) . 470 .18 470 18 4.70 185 470
T - SampLing Tie, mIN NB 1B 100 100 hlsy] pii ) phrvs e
Vi - SawpLe VoLume, ACF () ©OBS 21 B.8 2.1 8.6 2.1 &8 21
Np - NET SaMpLiNG POINTS 2 sl 2 2 2 2 20 20
{p - Prrov Tuse CoEFFICTENT , | K 8
Tw - Average Meter Temsemature OF (9C) m'? ],6.?' 72.? zzlzw 6(‘:‘ 5.6 3 m'g’
Oh - Averact ORIFICE PReSSURE Drop, "HoO (MwHo0) ' 3 ! . ' ) ’ X ‘
Vic - CONDENSATE COLLECTED (IMPINGERS %ND GELY, ML L g'g’ . ig 2:29 g'g 2:2“ .4
&P - STack VELOCITY HEAD “Hy0 (wayD) 1'35 3‘!‘2 lhm 47.75 1.8 %'% @ ﬁ?ﬁ
1V TEST CALCULATIONS
Vw - CoNDENSED WATER Vapor, SDCF (W) .39 B 104 B 1w 154 ] [0:]
VM - VOLUME OF GAS SAMPLED AT STANDARD (oNDITIONs, DSCF (Nw3) 75.61 21 73'25 2'1 7“'10 2'1 7“'9 2.10
T Hg0 - Percent MorsTure, By VoLume 1.2 1'2 1'“ 1'“ 1“4 1‘4 1'3 1'3
Ms - MoLECULAR WEIGHT OF Stack Gas, Wet Basts ' g g . ‘ ‘ .
Vs - Stack VELOCIYY, FT/Sec (M/SEC) %ﬁ 22 B By BY .3 BE B
% [ - PercenT IsoKINETIC 1[]9‘7 g &.45 %3 &8.75 %14 8168 24.%
. 9.7 A5 xns %.3 %®.3 10,2 100.2
vV ANALYTICAL DATA
A) ParTicuLATES FRONT HaLs - 31.0 - ®.8 - 5.1 - 4.3
PROBE (M) - - - - - - - -
CvcLone (MG) . ®.1 - 7.0 t- %7 - 8.6
FiLter (Mo) . 1291 - m.8 - 147.8 - 128,9
ParTrcuLaTES FRONT HaLF ToTaL (M)
GRS/SICF, (Me/wd) @5 0.8 O 2.% Bl 70.48 @ a%
#/HR, KG/HR) .5 4,66 10.86 .30 Bu% .15 pive- %0.70
B) ParTICULATES - (ONDENSABLES
ORGANIC (M6) - 9.4 - 2 - H.D. 32
GR/SICF, (Ha/m) K17 .38 00 10 - - 1918 2,24
F/MR, (KG/HR) 7.15 3.5 18 B - - 3.6 1.66
INORGANIC (M5) - . - 118.0 - N.D. - 1.201.0
GRS/SDCF, (Mo/M5) 53 Lg.g 249 560, - - 29 57004
#/R, (KG/HR) 3.1 06 1,8.90 490.43 - - 1m.o 459,5%
) PARTICULATES - Jotar ES (MG} - L28.6 - 118.2 - N.D, y La5.9
GRS/SDCF, (Ma/m) 55 8.2 25 505 - - 01681  572.28
#/uR, (KG/HR} %0.% &1 1,0.8 0.5 - - 104,87 %61.2
i} Lo.m_Emmum.}n (Mg - 1377 - 123.0 - .8 - B8
6RS/SDCF, (Mo/M7) Pl a5 s | 64,00 iyl 048 108 Q.78
B/uR, (Ke/HR) 1,088.50 176,60 1,180,% 36,81 3.2 &35 7.9 358,187
B Toma S0p (we) - ®.8 - 66.2 - 3.1 - 364.0
o 2 ns 1.8 1.5 7.6 7.60 8.y 3.8
(o) - 13,30 - 1.8 - 2.5 - 170,59
hivm, {xsium) .9 % (ex.uz 7.2 k¥ el ARY| »’%
e 14¢ 911
R ¢ . . 2
R Pl LPP kT QIQTPP Sk
‘\ L U‘L
)
n
b
1%
1) Ny
! 4



TABLE 2. BAGHOUSE OUTLET PARTICULATE/SO2 RESULTS

2 3 AYERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS UNITS UNITS UNITS UNITS INITS UNITS
I DATE Vm vum 118778 V1878 vam vam
1T STACK PARAMETERS
PsT - STATIC PRESSURE, "o (Mahc) - 4,32 - -1.78 -7 -1.78 - 2.6
Ps - STack bAs PRessure, “He ABSOLUTE (mMmHe) %] &.% %.8 661,16 x5 663,70 .00 660.74
% (09 - VoLuwe % DRy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10, - Vorume % Dv 205 2.5 205 205 2.5 2.5 2.5 2.5
% (0 - Vorwme % Drv 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T Ny - VoLume T Dav 79.5 79.5 79.5 8.5 9.5 7.5 7.5 7.5
Ts - Averace STAck TemperaTure OF (OC) 1.0 45,6 us.0 7.8 4.0 5.6 15 %3
% Hy0 - % MorsTure » Syack Gas, By Vocume 1.0 1.0 9 9 11 11 1.0 10
As - STack Apea, FT° (M) 180.00 16,20 120 16,20 180 16.20 10 16.20
Mp - MoLECULAR WEIGHT of STaCk Gas, DRy Basis 8.8 2.2 B.2 8.8 2.2 2.8 3.8 B.8
Ms - MOLECULAR WEIGHT OF STack Gas, WET Basis 271 B.71 .72 8.72 2.70 B.70 B0 274
Vs - Stack BAs VELOCITY, FT/SEC, (M/SEC) &L34 1.5 55.41 16.59 57.%2 .6 8.3 .80
Qn - STACK GAS YOLUMETRIC FLow AT STACK CoNpiTions, ACFM (N3/miy) 667,572 15,9199 } 5%,28.0 16.%2.6 |625,53%6.0 17.70.6 629,94, U.,%6,0
Qs - STACK GAS VOLUMETRIC FLow AT STanparD ConpiTions, DSCFM (Nm?/mMIn) 526,009.2 14,89%.2 | 471,10.8 13,34 |4%€,907.0 1,02.7 4%8,082.3 14,1064
X EA - PerecenT Excess AIR 4,76 4.7 4,76 076 1,76 4,76 4.76 4,76
111 TEST CONDITIONS
P8 - BaroMETRIC PRessure, "Ho (MeHo) %.6 661.67 .10 6R2.% %2 65,18 %.12 63.%
DN - SampLiNg NozzLe DIaMeTeER, N, (M) 18 4,70 10 4,70 185 4,70 JBS 4,70
T - SampLING TIME, MIN 10 0 180 160 180 160 16 %
Vi - SampLE VoLurE , ACF () .5 18 0.5 23 7.4 25 L2 2.2
Ne - Net SampLing Points w W W w0 w ) "] ‘Dl
Cp - P1ToT Tuse COEFFICIENT il B H R ] B E g &
Tw - Averace Meter Teweemature OF (°C) 6.5 20,0 74.8 B9 €10 6.1 B.7 8.7
Pu - AVERAGE ORIFICE PRESSURE DRoP, “Hol {mii;0) 1.07 7.18 8 2% 9 B8 % 0.4
Vic - CoNDENSATE CotiecTED ([MPINGERS AND GEL), MLS 4.0 16.0 ’ 7.0 17'0
&7 - STACK VELOCITY HEap "HpO (mmtiy0) % 0.3 7 8.5 © 21'59 % ZI‘UO
IV TEST CALCTULATIONS
Vw - CONDENSED MaTER Vapor, SDCF (M) 3 56 @ 75 X2 K] B 80 @
VM - VoLume cF GAS SaMPLED AT STANDARD ConpITiows, DSCF (NM%) .28 1.8 .0 2.3 %.58 2.5 nr 22
2 W0 - Percent Morsture, By VoLume 1.0 1.0 9 9 9 1.1 1.0 1.0
Ms - MoLECU_AR WEIGHT 07 STACK Gas, WET Basis 271 271 %R B 2.70 2.70 874 B
Vs - STack VELOCTTY, FT/sEc (W/SEC) 61.8‘0 18‘6 ZB.D 3.72 9‘9 17.66 B‘B 17'&]
11 - PERCENT ISOKINETIC %.U 9'0 0.7 97:7 ]IBl7 1[13'7 m1'2 lﬂllz
v ANALYTICAL DATA
8)  FARTICULATES FRONT HALF
ProBE (MG) - 2.5 - 5.8 - 2.6 - .9
CvcLone (MG) - - - - - - - -
FroTer (Mg) - 0.0 - a.0 - 0.0 - 0.0
ParTicuLATES FRONT HaLF Totar tme! - a5 - €8 - 2.6 - 9.7
ars/SICF, (Me/n) i IEN: 1 .00 2. o0 b 3 . 5.06
HIWR, KoMK 2.8 Pk 4.4 P 1% 8 9.76 445
B) PaRTICULATES - (ONDENSABLES
ORGANIE (M6 - 3.0 - 8.2 - 180 - 4.3
ors/SICT, (Me/n) .0 L& ol 3.8 Q0B 73 00083 197
FIMR, (KGHR) 3.19 145 6.30 2.86 1.360 £ 3.& 164
INoRGANIC (M6) - 48,6 - 4.5 - 41,0 - 405,60
aes/SOTF, (o) Q60| 228 By| A58 o By (5 1978
t/HR, (ke/MR) u7.7s 2.7 556.63 3.0 0.9 4.0 .12 1614
0 PARTICULATES - JOTA ENSAELES (MG) - 4516 - 732.6 - 2.9 - 8.0
GRs/SDCF, (me/v”) o7 2.8 1394 944 073 il 5 18.76
#IHR, CKGIHR) 80,9 218.62 .5 5.8 23 M3 | 163.06
) TotaL PasTIC ages (ng) - 473.1 - 7384 - [X - 418,90
GRS/SACF, (oM it 56,06 .U RLE 0077 18.50 0857 1%8.8
B/WR, {xG/MR} 8. % .9 57.3% 257,89 3.9 5.8 368.50 18.50
£) Toma Sy (we) 4B - B3 - 0.0 5.6
P - &3 - .6 - 0.5 - 3K
(/s - a3 y B.6 - .19 - 164,53
HIWR, (KGR 109,64 1%6.2¢ :ug,y 0.0 2.6 10:1) 3.2 .7
{




TABLE 3. CALCINE FUGITIVE PARTICULATE/SO, RESULTS

. AVERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
NITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS
1 WTE 1978 }.1724 | 1/24 | 1/25 | 1/25] 1/25
11 STACK PARAMETERS
PsT - Static Pressure, "Ho (malo) -6 1.7 -06 -1.%2 -6 -1.82 -0 L
Ps - S1ACK GAs PRESSURE, "Ho ABsoLute (meHe) 2%.00 6.0 %.15 64,21 2%.15 64,21 %.10 662, M
% 0 - Vorume X Duv 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
L Dﬁ - VoLumc 3 Dry 205 2.5 25 205 205 205 205 2.5
% (D - VoLume T Day 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 Ny - Vouuwe T Dav 79.5 79.5 7.5 2.5 7.5 RS nS 8.5
Ts - AvERAGE STACK TEMPERATURE OF (°0) ¥.0 3.9 88.0 1) %.0 5.6 803 %.9
THO - X r‘mstunz'éu 'S}ACK Gas, By VoLume 4 Kl 3 3 1.0 1.0 6 6
As - Stack ARea, FT¢ (r) 4,443 A 443 gl 4.8 Al 443 Al
Mp - MoLECULAR WEIGHT OF STACK Gas, Dry Basis 2.8 2.8 2.8 2.0 3.8 2.2 2.8 B.8
Ms - MOLECULAR WEIGHT OF STACK GAs, WET Basis 2.7 8.7 28,79 2.9 2.71 a7 2.7 8.%
Vs - STack GAs VELOCITY, FT/sec, (W/SEC) B77 0.2 3.6 1.5 BE nx 34,08 0.3
Qa - STACK GAs VoLumeTric FLow AT STACK ConpiTions, ACFM (M’Img) 8;986.1 4.3 7.64 216.8 8,99.3 4.9 8,541.9 2.0
0s - STACK GAs VOLUMETRIC FLow AT STANDARD Conpiviows, DSCFM (Nw”/mIN) 7,815 me  [~7.7%.3 9.1 7.38.5 20.4 7.687.3 .7
% EA - PERCENT Excess AIR 4,76 4,76 4.76 4.7 4.7 4.76 4% 4.7
111 TEST CONDITIONS ’
P - BaroMeTRIC PRESSURE, *He (mHic) 2.6 6al. & %2 665.73 p. i\ 665.73 %.16 664,38
Dn - SAMPLING Nozzue DiamETER, IN. (MW) 45 6.2 25 6.2 25 6.2 25 6.2
T - SameLInG TIME, MIN v v ()] 60 1] 60 ] %
Vi - SameLe VoLuwe, ACF (w3 3.2 9 0.7 1.0 7.2 .8 .7 9
Np - NeT SampLing PoInTs 20 20 20 20 2 2 2 2
Cp - PitoT Tuse COEFFICIENT k) B B B L] R B R ]
Tw - Averace MeTer TewpERATURE OF (°C) 8.0 M4 7.0 3.9 a 16,1 3.7 u.8
Pw - Averace OR1FicE PRESSURE DRop, “Hy0 (mo0) 1.4 35,8 1.4 .8 1.1 7.9 13 B.2
Vic - Conpensate CoLLECTED (IMPINGERS AND GEL), mLS - 3.0 - 2.0 - 7.0 - 4.0
oF - STack VeLoctTr-HeAD “HpD (gD 2 8.3 b} 8.3 3 .8 X 7.%
Iv TEST CALCULATIONS
Vi - CoNDENSED WATER VAPOR, SDCF (Newd) A4 0.0 -8 0.0 3 a 19 a
VM - VoLume OF GAs SAMPLED AT StanparD Conp1tions, DSCF ) .5 9 5.8 1.0 B2 9 B9 9
1 Hy0 - Percent Morsture, By VoLuke K 4 3 3 1.0 1.0 6 i3
Ms ° MOLECULAR WEIGHT OF STACK GAs, WET Basis 8.77 8.7 2.79 28.79 2.7 8.7 8,76 .76
Vs - STack VELoctTy, FT/sec (w/sec) RB.77 10.9 .66 10.56 8.5 10.32 3,00 10.39
%1 - Peacen [soxineric %.1 %.1 we | e | wws | s | 1001 1m.1
V. ANALYTICAL DATA
A) ParTicULATES FRONT HALF
ProBe (o) - 0.4 - 2.1 - 1.6 - 5.0
Cvcrone (me) - - - - - - - -
FILTER (MG) - T4 - X1 - 4.7 - 7.4
PARTICULATES FRONT HALF ToTaL (mc) . 1.8 - 8.2 - 19.3 - 68.4
GRS/SICE, (na/ud) ® | Wws B4 7.6 a | 208 (B na
#/HR, KG/uR) 3.9 1.5 2.3 1.0 5 2 208 B
B) PARTICULATES - CONDENSABLES
0BGANIC (MG) - 2.7 - 13 - 0.0 - 2.0
GRS/SDCF, (wo/nD) m 2.% .o 1.3 - - om 21
#/ur, (KG/HR) @ K ') B7 KiiY; - - 060 A9
InoRaaNic (m6) - 2.6 - 23.0 - 668.5 - L X
aRs/SICF, (ma/md) J3 | 3w® Bl =2 a | e % 126,06
#/uR, (KG/HR) 9.2 4,15 7.8 34 19.66 8.9 2.0 5.5
0 WH_MW (MG} - B4.3 - 244 - 668.5 - 467
6RS/SCF, (Me/w’) 135 0.4 pil) 260.80 A1 mnw 187 (7K
#/HR, (KG/HR) 9.2 419 7.8 3.8 19.66 8. 2.5 5.
n Mmm%;s (M) - 3.1 - 3.5 - 6%.8 - o3
GRrs/SDCF, (ma/m’) 186 229 a8 B.% 320 731.60 28 4.8
#/nr, (KG/HR) ».n 5.78 o1 (] 2.3 9.20 pLE 6.47
B lota SOy (o) - w5 - 34,1 - B - 157.6
) 139.4 139.4 9,8 10.Q ns n3s 66.80 66.80
Mon (ko/n) - ns - mR - 0.2 - .15
: ue 5.2 3.8 17 B 3B 5.3 2.3




TABLE 4. BAGHOUSE INLET ARSENIC RESULTS

RUN NUMBER 1 2 3 AVERAGE
ENGLISH PETRIC ENGLISK METRIC ENGLISK PETRIC ENGLISH PETRIC
UNITS INITS UNITS UNITS UNITS UNITS NITS INITS
V1878 VI8 bl 1978 B/ VB
11 STACK PARAMETERS 18 @ 18 g 1w g i 48
. -, 4, - Iy .. . - 8
PsT - STATIC PRESSURE, "Ho (Mmbc) j—>
Ps - STack GAs Pressure, *He AmsoLuTe (mue) . 88,7 %02 3.5 oy &0 GG
1 C0p - Voruwe 1 Dry 0.0 0.0 0.0 0.0 0.0 0.0 0 0.00
2 0, - Vorume T Dry 2.5 25 205 2.5 205 205 .5 2.5
X 0 < Yorume % Dry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T N - VoLume % Drv 79.5 79.5 785 7.5 5 7.5 7.5 7.5
Ts - Averace Stack Tewremature F (°C) 10,0 3.8 9.0 .1 1m0 Nn.E e.7 L5
X Hy0 - X MorsTuRe I STACK Gas, By Voiume 10 1.0 4 K 11 11 8 8
As - Stacx ARea, FTE (M) 15.% 11.50 1%5.% 11.58 155 11,58 15.% 1.5
Mo - MOLECULAR WETGHT OF STack GAs, Dry Basis ».8Q 2%.8 B 2R 2.0 8.8 2.2 8.2
Ms - MoLECULAR ME1GHT OF STack Gas, WeT Basts B 28.71 .78 2.8 B.70 .70 2.73 .73
Vs - STack Gas VeLociTy, FT/sec, (m/sec) .0 .04 .2 %.68 8.5 %3 %6.97 .51
Qa - STACK GAS VoLUMETRIC FLOW AT STACK CoNDITrows, ACFM (Nm/mi B45,518.9 18,28%.7 , 602 17,88 E54,1%3.9 18,530.7 &,27.5 18,619,2
Qs - STAck GAs YotumeTRIc FLow AT STANDARD (ONDITIOns, DSCFM (Nw QLLI8.5 14,786.3 ¥~ 14,966 506,478.6 14,3457.8 S7,4%.9 14,983.3
% EA - Percent Excess AIr 4,76 %3 4,7¢ 4,76 7% .76 u.7¢ 4
I11 TEST CONDITIONS
Pn - BaromeTRIC PRESSURE, "HG (MMHs) %.10 62,9 2%6.30 662, 2.6 ®l.e 5.5 66421
DN - SAMPLING NozzLE DIAMETER, IN. (W) 15 4.70 185 4,70 155 4,720 185 4.70
T - SampLING TiMe, MIN 0 pin} 100 100 1 10 10
¥ - SanpLe VoLume, ACF (wD) .8 21 2.6 23 2.7 2.0 8.3 2.0
Ne - NET Sampiine PoINTs i) 20 20 0 xn 20 2 2
Cp - P17oT Tuse CoEFFICIENT B4 k) g o B 4 B 8
Tw - AverAGE MeTER TemperaTuRE OF (90) ®.0 16.7 %.0 B 76.0 4.4 .7 1B.1
P - AVERAGE ORTFICE PRESSURE DRoP, Hp0 (MHo0) 2.6 5.4 2.7 8.7 2.4 %.13 2.6 5.4
Vic - CONDENSATE (oLLECTED (IMPINGERS AND GELgA mLs - 16 _ 3 - 7.0 - B
OF - STACK VELOCITY HEAD "Hp0 (din0) 188 w75 1.8 0.5 1.5 4%.99 1.8 49,10
1V TEST CALCULATIONS
Vi - CONDENSED WATER VAPOR, SDCF (Nw3) 5 (iﬂ 28 a &0 @ .al fi74
Vi - VOLUME OF GAs SAMPLEC T STAWDARD CoNbiTioNs, DSCF (i) 7548 2 e 21 1.5 2.0 4.8 21
% Ho0 - PeRcENT MolsTure, Bv VoLume 1.0 2%91 4 M 11 11 8 8
Ms - MoLecuiar Me1GHT oF STACK Gas, WeT Basis B * 8.8 2. 8.0 2.7 B.73 B.73
Vs - STACK VELOCITY, FT/SEC (M/sEC) B 2.0 824 %5.68 .5 %3 &9 2%.5
% | - PERCENT [SOKINETIC .0 %5.0 %.2 %2 B.8 B8 B N3
V. ANALYTICAL DATA
A) ARSENIC FRONT HaLF
ProBE (Mg) - 20 - iy - .08 - 30
CvcLone (w6} - - - - - - - -
Ficter (mo) - B.00 - 3% - 3.0 - 6.517
ARSENIC FRONT Hatf Totar (mg) - B.5 - 4,38 - 3. - 6.98
o, (/) 1® 6.0 & 2.6 S 12 1v]  3m
PR, (KG/HR) 2.1 S.50 4.28 1.9 2.8 1.3 .43 2,913
B) Arsenic - ImpINGER CoLLECTION
(m6) - a5 - 2 - a0 - a5
pew, (WG/m3) .0 .07 0B .o 0 00 02 07
#/uR, (kG/HR) 4 .06 @0 .08 .0m o Q143 006
lnzm_ﬂt%ﬂj () - 0.0 - 8 - .06 - .
PPH, (MG/M7) 0.00 0.0 004 a3 0008 0B o i1
BIuR, {KG/HR) 0.0 0.0 @ 2 JO0E 0B Jnt 06
%) Aasf.m:._-.é,umnzx oTAL (M6)
pem, (MG/M} ¥ o y Bl N @b y ot
£/, (KG/HR) 02 0w g B30 .09 01 J(OBE} Q4
ity .06 07 el S 07 053] L0113
D) IotaL A (ng) - 3.7 - 443 - 3.10 - 6.3
Pem, (Me/M7) 1.9 6.207 i 2.8 L 157 1.060 3275
#/ur, (xe/HR) .12 5.506 4.37 1% 2,85 1307 6.447 294




TABLE 5.

BAGHOUSE OUTLET ARSENIC

RESULTS

RN NUMBER 2 3 AVERAGE
ENGLISH METRIC ENGLISH PETRIC ENGLISH METRIC ENGLISH METRIC
UKITS INITS UNTTS UNITS UNITS UNITS UNITS INITS
V178 1878 vivre nyre vam VI/me
11 STACK PARAMETERS » 7 173
” -7 -1.78 - -1.78 - -1 - -1
Pst - Syatic PRESSURE, "He (Mmhc)
Ps - Stack Gas Pressure, “Ho ABSOLUTE (wiic) x5 6aL.16 %23 666,24 5.8 €53.89 5.6 243
1 (0 - VoLume % Dry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
105~ Vouume X Dry 2.5 25 2.5 205 2.5 2.5 2.5 2.5
b % < Vouume & Dry 0.0 0.0 0.0 c.0 0.0 0.0 0.0 0.0
I Ny - VoLume X Dry 73.5 78.5 7.5 7.5 7.5 ns 79.5 79.5
Ts - Averace Stack Tewerature OF (°0) 101.0 ®3 %.0 30 4.0 2l 1®.0 Q.13
1 Hp0 - T MorsTure o SIACK Gas, By VoLume 0.0 0.0 7 7 1.3 13 J7 J
As - STACK AREA, FTC (M) 180.0 16,5 180.0 16.5% 180.0 16.% 180.0 16,5
Mo - MoLEcuLar WEIGHT OF STack Gas, Drv Basis B2 2.8 2.8 2.8 2.8 8.8 2.8 2.0
Ms - MOLECULAR NEIGHT OF STACK Gas, WET Basts 8.2 8.0 B .M B.68 2.8 A_5 A5
Vs - Stack bas VELOCITY, FT/SEC, (W/sEC) 9,19 15.08 0.3 1.0 58,62 vy %90 .2z
Qa - Stack Gas VoLumeTric Fiow At Stack CowpITioNs, ACFM (Nn3/m§) 53,1 L7 - puo,58.0  [18,345.8 633,0%.0 r.®.7 |anz.o | 1.1
Qs - Stack GAs VoLumeTric FLow AT STANDARD ConpiTions, NSCFM (Nw’/min) | 437,609 12,353 Jooe, 560, 8 14,9968 190,4%,9 13,08.0 Q8.2 | B.a.1
1 EA - PERCENT Excess Atk 4.76 4.76 4.7 n.76 4,78 176 4,76 4,78
111 TEST CONDITIONS
PB - BaromeTrIC PReSSURE, "Ho (wHa) %.10 62, % %.% 668,02 %.6 6.5 2%.15 64,21
Dn - SampLING NozzLe DiaMETER, IN, (M) B3 4,70 85 4,70 Bt 4.7 J85 4.20
T - SampLing lime, MIN 180 160 160 180 20 20 3 m
Vi - SapLe VoLuke, ACF (wD) 8.4 2.5 1@.0 29 135 3.5 1043 2.9
Ke - NET SampLING PoINTS W 9 w W 49 4 ') ']
Ce - Pr7ot Tuse CoerFFicIEnT B g1 K 8 £l 8 B 8
Tw - Averace Mever TempErature OF (O0) 6.0 7.8 &.0 183 7.0 5.6 2.6
Pu - AvErae ORIFICE PRESSURE DROP, "Ho0 (MHy0) 80 R 1. x.7 K 3 3 R 37
Vic - CowpensaTe CoLLECTED (IMPINGERS AND GEL), Mis - 0.0 - .0 - k] - 1.7
OF - StAck VELoc1Ty Heap “HgO (my0) 0,65 16.1%9 % o n% ® 2.8
1V TEST CALCULATIONS
Vw - CONDENSED WATER Vapor, SDCF (Nud) 0.0 0.0 .66 Mg 14 K] i) Q2
Vm - VOLUME OF GAS SAMPLED T STANDARD ConntTiows, DSCF (Nw) 78.10 2.2 29,56 2.5 106,13 3.0 a.3% 2.6
X Hy0 - PercenT MorsTure, By VoLume 0.0 0.0 7 7 1.3 13 7 7
es - MoLECULAR WE1GHT ?r STA((:K/GAS‘, WeT Basis Zﬁ:& 8.8 B4 8.7 2.68 28.68 25 575
zsl- S;Acx VEL?C[TV, Fr/sec (m/sec) 19.49 15.08 50,31 18.08 2.8 7.9 56,50 7.2
7 TERCENT IsokineTic 5.7 .7 BB} 1.1 1.6 w6 1B U I TV AT]
V. ANALYTICAL DATA
A} ARsENIC FRONT HALF
ProBe (HG) - 00 - Ki)) - i) - Q2
CYcLone (me) - - - - - - - -
FiLTer () - 830 @7 - 4 - 29
ARSENIC FRONT HALF TotaL (Me) R &7 - R - 03 - 315
rom, Mo/ 130 390 o a o 0B 06 I35
#HR, (KG/HR) K/) X6 5 S K3 Kiiv] .0 s
B) Amsenic - IMPINGER COLLECTION
ImpingER £1. 2 (me) - 0.0 - .8 - 0,00 - 06
e, (MG/M3) 0.0 0.0 e 7 0.0 o.m .o e
#/4R, (x6/HR) 0.00 o.on M4 e .00 0.00 .06 0
HPINGER vﬂg 4,5 (mg) - 0.0 - v - il - .0006
PeM, (ME/W) 0.00 0.0 0.00 0.10 0.0 0.0 0.00 0.00
#/HR, (KG/HR} 0,00 0,00 0 000 H,00 0,00 0,00 0.0
0 AmseMIC - () - 0.00 - 5 - Rioid - 0066
pPM, (MG/M7) 0.00 0.00 173 N4 0.00 0.00 0.0 002
H/HR, (KG/HR) 0.00 0.00 a5 .06 0.00 0.00 05 0
_— . - g - (B - Qe - 326
MG . 30 R B i ] | R .
e af = ow| w| w| @ B S




TABLE 6. CALCINE FUGITIVE ARSENIC RESULTS

R MPRER 1 MENGE
ENGLISH METRIC ENGLISH METRIC ENGLISH ¥ETRIC ENGLISH FETRIC
UNITS UNITS UNITS UNITS UNITS UNITS INITS INITS
7.7 ] va/m vaum v/ YR VAR
11 STACK PARAMETERS E 17 ® 17 ® 17 CE 17
PsT - STATIC PaEssure. “He (mc) o o - o - - . ’
Ps - Stack Gas Pressure. “He ABsoLuTe (nee) %.0 €60.40 %.00 .40 £m &0.40 Zgg) Eﬂ[])‘;)
1 (0; - VoLuse X Dy 0.0 0.0 0.0 0.0 0.6 0.0 \ §
2 0, - VoLume % Dav 2.5 2.5 2.5 05 2.5 205 20,5 2.5
1 3 < YoLume X Dmy 0.0 0.0 0.0 0.0 n.0 0.0 0.0 0.0
I Ny - Vouuse X Day 7.5 N5 715 15 7.5 nS N5 nS
Ts - Averace Stack Tempematume OF (%) %.0 B3 2.0 1.9 a.0 161 3.0 u4
THO -3 Hou'rua:réu 'S}Acx Gas, By YoLuwe 1 3 4 Ao 3 3 3 3
As - Stacx Area, FTS (n) ' 443 412 43 2 4.3 2 LK AL2
Mo - MoLecuLar WEIGHT OF STAcK Gas, Dy Basis 2.0 2.8 B0 2.8 3.2 3.8 2.0 2.8
Ms - MoLECULAR WE16HT OF STACKk Gas, WET Basis 2.9 2.8 2.78 2.8 2.9 2.79 2.9 2.9
Vs - STACK 6as VeLocity, fr/sec, (w/sec) 0.6 9.% BN mn 2.8 10.00 29 10.B
Qa - Stack GAs VoLuseTric FLow AT Stack CowpiTions, ACFM W /ury) 8,678.4 A58 8,8%5.2 0.3 8,75.€ 271 8,765.7 27,55
Qs - STACK GAs VOLUMETRIC FLOW AT STANDARD CompiTiONS, DSCFM (Ne”/Min) 7,76.2 782 7,808.8 ma 1,650.0 716.9 7,743 28.8
% EA - Pencent Excess Aim 4,7 4% 176 876 %3 4.7¢ 4.7 4.7%
111 TEST CONDITIONS 16 L. %G5 L6
P - BaromeTric PRessure, “He (mc) 56 66167 %06 . o y g y
Dn - SAmPLING NozzLE DiAMETER, IN. () 25 6.2 25 6.2 26 6.2 25 6.2
T - SamPLING Time, MIN 4] € 1] 60 60 60 60 60
Vi - SaweLe Voue, ACF (x5) 5.7 1a .2 1.1 3%.1 L@ 3.0 L6
Np - NeT SampLinG PotNTs 2 P 2 20 2 2 2 X
Cp - Prvor Tuse COEFFICIENT B B £ R ] B B K- B
T - Averace MeTER TEMPERATURE OF (°C) 4.0 12,2 %.0 B3 58.0 15.0 %.3 B.5
Pu - Averace OriFice Pressure Drop, "Hy0 (mdin0) 1% 2,00 1.46 ¥.6 13 .00 15 ny
Vic - ConpensaTE CoLLECTED (ImPINGERs AND GEL), MLS - 1.0 - 3.0 - - 2,0 - 2.0
OF - Stack VELOCITY HEAD "Hp0 (mp0) 20 7.2 il 7.9 30 7.6 3 7.0
Iy TEST CALCULATIONS
Vw - ConDENSED WATER Vasor, SDCF (N> & 0.00 Bl 0.00 0 0.00 08 0.00
Vi - VOLUME OF GAS SAMPLED AT STANDARD CowDiTIONS, DSCF T 32,15 9 B 1.0 Y 9 BS 9
2 Hy0 - Percent Morstume, By Voluwe 1 Bl A A 3 3 3 3
Ms - MoLECULAR WEIGHT OF STACK GAs, NET Basis 28.80 2.8 2.78 R7B 3.8 2.9 BP9 2.9
Vs - STACk VELOCITY, F1/sEC (W/sEC) 0.6 9,85 BN 0.8 2.0 10,09 2.9 .6
2 1 - Percent [SoKINETIC B4 BY 1.7 m.? 9.0 9.0 %.0 %.0
vV ANALYTICAL DATA
A Arsenic FRonT HALF
ProBE (MG) - .60 - 22 b 1.8 - &
CycLone (me) . - - - - - - -
FILTER (86) - 9.70 - 3.0 - 5.20 - 59
Arsenic FronT Haur TotaL (ne} R 10.30 . 332 - 7.9 - [(X.]]
pon, (Mo/H) L@ nx 1.0 3.0 248 9 2.% 1R
R, (ko/nn) 3% 48 02 0e 2B am ity 090
B) Arsenic - ImPiNGER CoLLECTION
) - Bii] - [B5 - a8 - (60
PP, (Me/m3) ] Bl .a ! a0 @ 00 57
#/uR, (KG/WR) Ri ] o .0 Kie: .om .00 o 0006
lnzusu_-!.‘%&i (me) - 0 - . - 0.00 - O
) B 10 20 5 0.00 0.0 a7 B0
#/vR, (xG/HR) 0B o om K 0.00 0.0 113 K1)
0 an_mlm (me) - 7 - 0B - 8 - 0369
pem, (wG/M2) @ 2 B0 .00 a0 @ &7 J067)
#/uR, (KG/HR) -, 006 K1) KV} 00 o o 0B Ky
D Iota Aaszg:c (Ma) - 10,18 - 3.6 - 7.18 - 6.4
PPm, (MG/M°) 3,600 11.53 1,80 3.8 2.50 7.80 24067 7.53
#/ur, (Ko/uR) R 150 K1 03 2 1B 2 .0




TABLE 7. MATTE TAPPING PARTICULATE/SO, RESULTS

1 2 3 AVERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH FETRIC EMGLISH METRIC
UNITS UNITS ONITS UNITS UNITS UNITS UNITS UNITS
1 DATE V& V&R V& /78 V2678 VX/78
11 STACK PARAMETERS
PST - STATIC PRESSURE, “Ho (sc) +.4 118 +H n1 +dh .18 + .4 1.8
Ps - STack Gas PRESSURE, "He ABsoLuTe (wg) 5.6 6.9 %.64 €76.66 2%.64 76,4 %.604 76,74
1 €0, - Vorwe X Dav 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0
2 0, - VoLume X Dey 25 2,5 2.5 2.5 2.5 2.5 20,5 2.5
% (0 - VoLume % Dry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
% Ng - Voruwe T Dry n.S5 7.5 79.5 7.5 7.5 85 7.5 RS
Ts - Averace Stack Teweematume OF (OC) 73.0 2.8 2.0 2.8 2.0 2.8 79.0 2.8
% Ho0 - % MorsTuRe N Sack Gas, By VoLume 8 8 0.0 0.0 0.0 0.0 3 3
T s e Srack Gas, D Daat 5.85 Ch 5.85 38 5.5 53 5.8 58
LECULAR WEIGHT OF STACK Bas, N B 2R 5.2 2.0 B B2 3. B2
Ms - MOLECULAR NEIGHT OF STACK GAs, WeT Basts B.74 2.7 2.8 2.2 8.8 2.0 .79 2.8
Vs - STACK GAs VELocITY, #/skc, (W/SEC) : ’ Y '
Qa - STAck Gas VoLumeTRic Fuow AT STACK Cowptyions, ACFM NS/ m.eg? £'E 31,5;:89!] ‘gl) m‘;? 872221 1 (:8.‘65 %’g
Qs - STACk Gas VoLumeTRIC FLow AT STANDARD ConpiTions, DSCFM (N 871. g . 77-,'0 ™ &'2.1 731,) ﬂl(nld.S 76.3
1 EA - Percent Excess AR EHLE 709 12,3098 b oL foare .
4,76 4,76 4,76 4,76 4,76 11,76 4,76 76
110 TEST CONDITIONS ’ 5%
Pe - BaromeTRIC PRESSURE, "Ho (miG) %2 665,73 %0 65,18 %2 5.8 %20 .
Dn - SAMPLING NoZZLE DIAMETER, IN. () 185 4.70 185 4.70 85 4.70 15 470
T - SampLING TIME, MIN 39 3 30 360 ¥ ) X 9 30
Vi - SawpLE VoLuwe, ACF () m.l 9.0 38.0 8.7 0.6 8.2 3.6 8.6
NP - Net SameLing PoInTs . ;! .| p.] .| . | | Y]
Cp - P1vov Tuee COEFFICIENT .| R B B B B B M
Tn - Averace METER Temperature OF (°0) . 0.6 100.0 .8 10.0 B33 .0 7.2
Pu - AvERaGE ORIFICE PRESSURE DRop, “Hy0 (M50} 2.5 4.0 2,76 70.10 3.3 831 2,8 725
Vic - Conpewsate COLLECTED (IMPINGERS AND GtLg. ns - ] 0 = ] 2.0 - 7.0
OF - STACK VELOCTTY HEAD “Hp0 (wiy0) 2.3 5,10 2.2 .39 2371 S 2.16 5,86
IV TEST CALCULATIONS 1
Vi - CONDENSED HATER Vapor, SDCF (W) 246 4 0.0 0.0 » 3 00 84 @
VM - VOLUME OF GAS SAMPLED AT STAMDARD CowpiTions, DSCF () 7.8 9,0 w.l 8.7 2.9 o 8.2 M3 8.6
% Hy0 - Percent MoisTure, By VoLume .8 8 0.0 0.0 0.0 . 0.0 3 3
Ms - MOLECULAR WEIGHT OF STACK Gas, WeT Basis 28.74 28.74 B2 8.0 3.2 2.8 2.8 2.9
Vs - STack VELocITY, FT/sEc (w/sEc) g.43 %.65 .9 7.0 8.06 1 26.84 846 2%.%
T 1 - Percent lsoxineric 3.7 8.7 .0 %.0 49 4 Q9 B.9 B.9
vV ANALYTICAL DATA 1
A) PARTICULATES FRONT HALF - 0.8 - 8.4 - 7 - 1.8
Prose (MG} - - - - - - - -
Crecome (M6) - m.2 - .9 - 739 - B
FiLTER (MB) - 13,0 - =3 - 6.9 - .73
PARTICULATES Frowt Har TotaL (me) ' - !
GRs/SNCF, (Ha/n3) Kii3 073 K’ 36,90 a3 0.8 A 2%.15
#/wR, Ka/HR) 10 ] L3/ in 3.0 14 2,64 1.2
B) PARTICULATES - CONDENSABLES
Qpganic (me) - 10.3 - 2.2 - 1.5 - 1.6/
6Rs/SDCF, (Mo/n>) 004 @8 ot 1% om 1.9 002 18
H/HR, {xG/HR} Jdm 05 .19 ) Jy i) JBs a5
InoBeanIc (We) - 1,84.6 - .85.7 - 2,%8.6 - 2,9
oRs/SDCF, (Ma/n3) a | me 0 »Yy 16 | 2 ae| e
#/ur, (x6/HR) 8.6 8.2 BY 2.8 3.8 BY 50 um»
W] Egmumzs_y:m._ﬁnmm (n6) - 1919 - 2,85.9 - 2,88.1 - 2,58.6
Rs/SDCF, (mo/w”) 08 180,60 Ja 71.8 37 2.8 085 29,60
#/wR, (xG/HR) 18,15 8.5 BY 2.9 2.8 B.% s uw
)] ID.IAL.PAKIILHLA}LS (M6) - 2,04.9 - 3,20.2 - 3.194.0 - 2,8€.3
GRs/SDCF, (Mg/n) .86 .3 v 3.9 10 e L R
#/ur, (KG/nR) 19,12 8.74 2.1 .60 7 nw 7.5 2.6
£) Toral 05 (we) - L78.4 - 2,500.8 - 5,33.0 - 3,186.7
e o 6% 61.% 90,04 0.04 .4 8.9 17.68 7.6
/) - 4.3 - 20.3 - 2.9 - B
"R, (ke/uR 1,49 7.5 .3 ny 2.8 0.8 .64 14,38




TABLE 8. MATTE TAPPING ARSENIC RESULTS

RUN NUPBER MVERAGE
ENGLISH METRIC ENGLISH METRIC ENGLISH FETRIC ENGLISH FETRIC
UNITS UNITS UNITS UNITS ITS [ 1963 UNITS mITs
v/ v vavms Y2Av78 v/ Vx/m
11 STACK PARAMETERS .1 " 0B " 118
Pst - STaTIC PRESSURE, “He (seec) +H4 u.1s +th . * * ) y
Ps - STACK Gas Pressure, “Ho ABsoLuTE (mis) %.5 64,12 26.54 .12 %.6 76.91 2%.58 5.0
% (0 - VoLuwe I Dy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
% 0p - VoLume X Day 2.5 2.5 2.5 25 205 2.5 2.5 2.5
2 €0 4 VoLume X Dry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
X Ny - VoLuwe X Dav 79.5 79,5 7.5 79.5 7.5 79.5 79.5 73,5
Ts ~ AvERaGE STack Tempemature °F (9C) 106.0 0.6 ®8.0 %7 73.0 28 .0 By
THO - X Hmswnzéu STack Gas, By VoLume 3 3 0.0 0.0 0.0 0.0 Jd Jd
As - Stack Maea, F1° () 5.8 58 5.8 53 5.8 58 5.8 5B
Mo - Morecular WeteHT oF Stack Gas, Dy Basis 28'82 BQ B2 %.Q 2.8 6.8 2.2 2.2
Ms - MoLECULAR We 1GHT OF STAck Gas, WET Basis 8.9 2N 2, § 2.2 2, 2. 2.8
Vs - Stack GAs VELOCITY, FT/sEC, (W/sEC) 0.7 a9 8. 7.3 2.3 %.%8 %.1 %.5
QA - Stack Gas YoLumeThic FLow AT STack ConpITiows, ACFM (ih’/mg) 2,174.8 7%8.2 4.5 801 | 1,0m.0 803 | 0234 856.2
Qs - Stack Gas YoLumeTric FLow AT SYANDARD Cowpi1Tions, DSCFN (Ne’/min) 5,256.8 658.7 2,3%7.0 746.6 27,417.9 7.7 | 5,68.6 77.9
% €.~ Pencent Excras A uis | am 4.7 176 4.76 4.7 4.76 4.76
IT1 TEST CONDITIONS
Ps - BaromeTRIC PRESSURE, *He (mic) 2%.10 R.% 26,10 682,94 2.2 65.73 %4 63,9
Dn - SaweLiNG NozzLe Diameter, 1N, (o) IS 4.70 185 4.0 185 4.720 . 4.7
T - SAMPLING TiME, MIN 0 T W 20 0 3% % - 4 a4
VN - SaupLe VoLume, ACF (W) 26,2 5.8 m3 5.2 3.2 0.3 2.9 7.5
Np - NET SaupLinG Points X % P % % b % P
Cp - P1ToT Tuse CoeFFICIENT B £ K] §.N k. 8 B L
Tu - Averace MeETER Tewperature OF (9C) %.0 5.6 %,0 %.7 Q.0 0.8 %.0 %.0
Pu - Averace ORIFICE PReEsSure Droe, “Ha0 (o) 2.08 5.8 2.50 8] 2.50 8.5 2% 9,60
Ve - Conpewsate CoLLecTep (Ineincers anp GeLS, mis . 95 N 10 z 0.0 > 35
OF - STack VELOCITY Heap Hy0 (mediy0} 1.6 0B 213 51.10 2,18 E.6 2.0 .88
IV TEST CALCULATIONS
Vi - CONDENSED WATER Vapor, SDCF (Nw>) mg q'gl IS‘% g'g 3;9% g'(; m‘g 2'2
VM - VoLume OF GAS SAMPLED T STANDARD CowniTions, DSCF (Nm) ! ! y . : . * "
X Hy0 - Percent Moisture, By YoLume 28;9 ;9 0.0 0.0 0.0 0.0 J .-
Ms - MoLecuLar WEIGHT ofF STack Gas, WET Basis g 3, 2.2 2.8 28 B8 24 28
Vs - Stack VELocity, FT/sec (W/sec) 0.7 2.4 8.5 7.2 8.5 5.8 8.1 5.5
11 - Percent IsoxiweTic %5 %5 0.2 0.2 %.9 8.9 0.5 0.5
V ANALYTICAL DATA
A} ARSENIC FRoNT HALF - 118 - ] - &g - R
ProBE {MG) - - - - - - - -
CYcLoNe (ua) - .0 - 1.0 - BS - 2S5
FILTER (mG) . - - -
ARsenic Front HALF TotaL (Mg) 2.3 am L a6
pou, (H6/M>) 21 6.8 19 6.06 20 248 16 5.7
PR, (KG/HR) 8 263 R ] W/s] 288 13 88 22
B) Ansenic - Inpincer CotLEcTion
() - 05 - {B5 - @0 - (B3
ppu, (MG/m3) 0.2 .9 0.5 i 00w oe 007 006
#/ur. (K6/WR) .00 008 .on 008 0 om i 006
hmuﬂu%ﬂj(m) - 05 - 45 - 0w - JB5
rem, (HG/M2) 0B6 a1 177 fi1:] oe L0008 0022 0069
/R, (K6/HR) .00 Rito] Ko 0B 00 0000 0w .00
0 Asewic - (m6) - 1000 - K - i) - 069
. PPM, (MG/M?) 0066 020 0B 16 008 .08 039 29
#/HR, (Kk6/HR) 02 i fii74 0006 008 0m 004 Rt
D Io (M6 - 2.3 - g - H3v - 299
PP, (MG/M7) 2,16 6.65 L5 6.076 9009 2,813 1.6 5.129
#/nr, (x6/uR) 580 264 60 273 285 J2 89 7

-11-




§'§ G'6 0°9 0°6. p-390-£€€]  39nQ Butuid(e)
0°¢ G'¢ G2 0°16 £-39a-9c¢]  3ong Buturofe)
0°G 8 0°9 0°18 2-3da-5€€]  39nqg buruio|e)
G't §'¢ 0°€ 0°68 L-390-ve€|  3onQ Buiutd(e)
0°St 0°€2 0°6 0°€2 ql-3dv-20€] 39130 @snoybeg
0°9% 0°£2 0Ll 0791 e|-39¢¥-20€] 33(3InQ 3snoybeg
0°82 0°02 0°0L 02y 3|-19vy-€0g|  38|ul 3snoybeg
0°€§ 0°0¢ 0°6 0°8 PL-1gv-£0g] 331Ul @snoybeg
(74 0°8l 0°6 0'6% dL-19y-£0g|  33LuI asnoybeg
0°52 0°st 0°8 0°2§ ql-I1gy-cog]  3d|UI dsnoybeg
0"t 0°6¢€ 0°0L 0°L el-1gy-€0g]  39LuI asnoybeg
"y ne-1 nG-¢ nG¢ 1531 NOILY201
% NOILNGIYWLSIA 3IZIS 312ILuvd .h

(Svx3l 0Sv¥d 13 “INV1d 0JdYSY-NOILVJ01) AdVWMWNS SNIZIS IIILYvd 6 319Vl

-12-



TABLE 10. ROASTER/REVERB ELECTROSTATIC PRECIPITATOR
OUTLET PARTICULATE RESULTS

1 3 AVERAGE
RUN NUMBER
v ENGLISH METRLC ENGLISH METRIC ENGLISH METRIC ENGLISH PETRIC
UNITS UNITS UNITS UNITS UNITS UNITS UNITS UKITS
I DATE 1/x/78 V. %73 76/ VX/R V2778 VIm
" ’S’I:CT ::::?f’::ssun: “He (wible) 0.0 0.0 -10 2% -1.0 2.5 - -1.69
Ps - Stack Gas PRESSURE, "He ABsoLuTe (mmiic) 2§gu 66?:)&8 25.[1)0 6&33‘ th('lﬂ &?gl 2?2131 wl'(l]l
1 o7 douure 1 Dey 205 25 25 2.5 25 2.5 25 2.5
7 (0 - VoLume % Day 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0
X Ny - Vouse I Dy 76.5 76.5 76.5 76.5 75,5 76.5 76.5 76.5
Ts - Averace STack TEwpeRaTure OF (OC) 219,0 1B.9 25,0 6.1 0.0 m.S 24,7 11,5
THO - X MISTURE'AN Syack Gas. By VoLume 6.0 6.0 6.2 6.2 7.3 7.3 6.5 6.5
As - STack AREA, £T4 (Mé) 180.0 16.20 180.0 16,20 180.0 16,20 180.0 1.2
Mp - MoLECULAR WEIGHT OF STack GAs, Dmv Basis 2,30 2.30 2,30 2,30 29.30 20,30 2,20 2.3
Ms - MOLECULAR WEIGHT OF STACK GAs, WET Basis 2.2 2.8 2.60 2.00 B.4 B.47 2.5% A8.%
Vs - Stack Gas VELOCITY, FT/sec, (w/sec) 2.9 8.84 2.5 9.00 2,9 914 .58 8.9
Qa - Stack GAs VoLumeTrIC FLow AT STACK CoNDITIONS, ACFM (Hn’/mg) 313,02.0 8,895 B19,032.0 9,877 |3B.8R.0 9,175.4 %m.e 9,07.5
Qs - STAcK Gas VoLumeTR1c FLow AT STANDARD CompiTions, DSCFM (N’/miw)  200,3.4 5,634 PW,2s.2 5.870,0 [2@.650.9 5.78.5 32,8 5.7%0.6
1 EA - Percent Excess AR 4,% 4.% 4% 4% 4.% 4% 4% 4.%
TI1 TEST CONDITIONS
PB - BaromETRIC PRESSuRE, "Ho (mdic) %20 665,48 2.2 665,48 %.12 663.45 . 2y 664,80
Dw - SampLing NozzLe DiameTer, 1N, (ww) 308 1.2 ] 7.2 38 7.8 38 1.8
T - SaMpLING TIME, MIN pU ) 1 w plivy 150 150 7 bl
Vi - SapLE VoLuwe, ACF (D) Q.4 2.2 a7 23 P4 25 B.5 2.3
Np - NET SampLING PoinTS 0 D 0 0 50 % 0 0
Cp - PiToT Tuee CoerrFicIent 8 3 B B B 3 84 r.
Tm - Averace Meter Temperature OF (O() 2.0 7.8 75.0 B.9 6.0 6.1 ns 2.6
P - Averase ORiFice PRESSURE DRop, “HoO ()0 110 2.% 1.2 0.8 P/ 30.9 L 2.9
Vic - Conpensate CoLLecTep (ImpINGERS AND GEL), mis - .0 - 1120 - 146,0 - m.7
OF - STack VELoc1TY Heap “Hy0 (mz0) ,180 .5 1o 2 190 4.8 19 4
IV TEST CALCULATIONS
Vi - CoNDENsED WaTen Vapor, SDCF (Ned) 5.4 4 5.2 15 6.87 18 5.73 16
VW - VoLuMe of GAs SaMPLED AT STANDARD CompiTiows, DSCF ) 78,44 2.2 79.71 2.3 86.71 2.5 8l.R 2.3
I Hy0 - Percent MoisTume, By VoLume 6.0 6.0 6.2 6.2 73 73 6.5 6.5
Ms - MoLecuLar WeI1GHT OF STACK Gas, WeT Basis 8.6 2.62 2.60 2.60 2.4 B 2.% 2.5
Vs - Stack Veioctty, st/sec (W/sEc) 2.9 8.5 2.5 8,00 2.9 9,14 29.51 8.9
B1- ekewr Lsoamitie 02 *.2 0,6 0.6 B8 8.3 nS NS
V. AKALYTICAL DATA
A)  PaRT1CULATES FRONT HALF
ProBe (mG) - 8.6 - 8.3 - 2.0 - %.3
CvcLone (m6) - - - - - - - -
FILTER (no) - %5 - By - 0.2 - 730
PARTICULATES FRONT HALF ToTaL (mM6) - ®,.1 . w7 - 230.2 - 5.3
GRs/SICF, (m6/w) 06l 138.79 0 .3 08 ®.8 Ki | 196,64
#/uR, xG/uR) .00 w2y | 10.m .6 .10 R ms 50.88
B) PARTICULATES - CONDENSABLES »
DRGANIC (MG) - 0.0 - 1.2 - o y M
GRS/SCF, (Ma/w) 0.00 0.00 00 5B 0.0 0.0 0.00 R
#/uR, (KG/HR) 0.00 0.00 Al A7 0.00 0.00 J4 i
INORGANIC (M5) - 25.6 - ) - n7z - 3.5
GRs/SDCF, (MG/M>) O .63 Kl 7.y 4 .8 26 €0.43
#/uR, (Ke/HR) %15 e x.9 1,62 2.8 .19 .78 20.81
O Banucuiates - Joru Cowensapies (v) - 25.6 - .6 - 9.7 - 137.6
ers/SOCF, (Ma/M”) ] 10183 2 .20 04 R4 26 60,60
#/HR, (x6/HR) 76.15 .82 %.% 168 .0 n.1s 5.2 2.2
n hugmunn%n<m) - 33.7 - 5.3 - 309.9 - wn.9
GRS/SDCF, (Mo/w) X6 20,2 112 5.8 5 1%.29 .04l w5
#/uR, (ks/uR) 180,15 .89 19.72 0.7 5.72 43.5 15.% 7L76
E) IotaL S0s (M6)
PPM
M6/
K/mR, (KG/HR)}
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TABLE 11. ROASTER/REVERB ELECTROSTATIC PRECIPITATOR
OUTLET SO2 RESULTS

1 2 3 AVERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS
I DATE Ve vam
[T STACK PARAMETERS
Pst - Stavic PRessure, “Hs (mHe) . 0.0 0.0
Ps - Stack Gas PRessuRe, "Ho AmsoLute (meHg) %2 065.48
% (0, - Voume 2 Drv 3.0 3.0
% 0y - Vorume £ Dry 2.5 2.5
2 C0 - VoLume I Dav 0.0 0.0
% Ny - VoLume % Dav 76.5 7.5
Ts - AveERAGE STack TEMPERATURE OF (O() 29.0° 18.9
TH0 - % Hmsrua:réu SIAck Gas, By YoLume 6.0 6.0
As - STack AREA, FTC (M%) 180.0 162
Mo - MoLEcuLAR WEIGHT OF STack GAs, Dev Basts 29,30 2,30
Ms - MoLecuLar WELGHT OF STack Gas, WeT Basis 28.62 2.2
Vs - Stack Gas VeLociTy, Fr/sec, (w/sec) 28,99 8.9
Qa - Stack Gas YoLumetRiC FLow AT STAck CondiTions, ACFM (Mslmg) 3,02.0 8,80,5
Os - Stack GAs VoLuMETRIC FLOW AT STANDARD ConnITions, DSCFM (N /min) szssz 4 5'9:“1
% EA - PERCENT Excess A 4'5 ‘ 4'55

TEST CONDiTIONS

Ps - BaROMETRIC PRESSURE, “Ho (waHG) 25'.20 S48
Dn - Sampiing NozzLE DiAMETER, 1N, (M) X8 7.2
T - SampLing TINE, MIN 5 B
Vi - SamPLE VoLume, ACF (M) 3.6M 04
Ne - NET SampLing Poiwts 1 1
Cp - P17or Tuse CoerFICIENT B R ]
Tw - Averace MeTer Temperature OF (OC) n% 2.%
PM - AveraGe ORIFICE PRessure Dro, “Ha0 (mo0) - -

Vic - CONDENSATE COLLECTED (IMPINGERS AND GeL), Mus
OP - STack VELOCITY HeAD “Ho0 (miz0)

IV TEST CALCULATIONS

Vv - CONDENSED WATER VAPOR, SDCF (Nwd)
Vn - VoLUME OF GAS SAMPLED AT STANDARD CONDITIONS, DSCF (Nm) 3190 K}
% Hy0 - PeRcent MoisTure, By VoLume -

Ms - MoLecuLar WE1GwT OF STack GAs, WET Basis

2. s
Vs - Stack VeLoc1ty, Fr/sec (wsec) & ae
8.9 B84
T | - PERCENT IsOKINETIC . .
vV ANALYTICAL DATA
A)  PARTICULATES FRONT HALF - -
Prose (mg) - -
CvcLone (m6) - -
FILTER (MG) - -
PARTICULATES FRONT HALF ToTaL (M) - -
GRS/SICE, (Ma/n3) - -
#/WR, KG/HR) - -
B) PARTICULATES - CONDENSABLES

ORgANIC (MG) - .
GRS/SICF, (mG/m3) -
/R, (x6/HR)

Inonganic (mg) - .
GRs/SDCF, (wa/n3) -
#/HR, (KG/HR)

%} Eamunmu_;nm_ﬁmmum (nG) . .
GRs/SDCF, (me/n”)

#/nR, (xG/HR)

) lnmhxmug:fu (m6) - -
6RS/SDCF, (mc/m) - -

¥R, (x6/HR)

B) Tora 805 (me) - L2284
PPM - 5,081.%2
(ne/w)

#/uR, (kG/HR)

10,154.48 4,615.6




TABLE 2.

Process Samples From ASARCO, E1 Paso

REVERB SPRA

CHAM,

YL )

LOCATION I DATE SAMPLED % As LOCATION |[DATE SAMPLED % As
1-17-78  0.149 1-17-78  0.044

CEDGE 1-18-78  0.131 omverreg | 1TIETE 0060
CORSTER 1-19-78  0.568 <L 1-19-78  0.088
CALCINE 1-20-78  0.481 1-20-78  0.044
1-21-78  0.050 1-21-78  0.090

1-22-78  0.135 ” 1-22-78  0.048

1-23-78  0.641 1-23-78  0.046

1-24-78  0.197 1-24-78  0.128

1-25-78 _ 0.342 1.25-78 __ 0.049

1-17-78  0.096 “ 1-17-78  0.059

R 1-18-78  0.088 ccvers | 171878 0-082
REVERG 1-19-78  0.157 | e 1-19-78  0.101
LA 1-22-78  0.083 1-20-78  0.083
1-23-78  0.086 1-21-78  0.083

1-24-78  0.203 1-22-78  0.072

1-25-78  0.20] 1-23-78 0,062

1-17-78  0.074 1-24-78  0.119

1-18-78  0.146 1-18-78  0.083

wE 1-19-78  0.156 ienge | 171878 0-109
VR 1-20-78  0.108 roasTeR | 172078 0.0%0
cLac 1-21-78  0.102 conc. | 172178 0.075
1-22-78  0.058 ceep | 172278 0.300

1-23-78  0.058 1-23-78  0.125

1-24-78  0.184 1-24-78  0.016

1-25-78  0.171 1-25-78  0.384

1-28-78  0.075 _ li-26-78  0.430

ROASTER/ 17 9378 0.805
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TABLE 13
MASS SPECTROMETRY ANALYSIS RESULTS

Prepared by CDM/ACCU LABS
11485 W. 48th Ave./WheatRidge CO. 80033



CDM/ accu-LaABS

11485 W. 48th Ave./WheatRidge CO 80033
(303) 423-2766

Baghouse Outlet
1/17-21/78

TRW 4 ALR No:  273-6312-4-1
3001 Aviation Boulevard o SomPle dentification No. AME Test #1
Manhattan Beach, California 90 Purchase OrderNo. E04149JC8E
CONCENTRATION IN ug/ml
Uranium <0, 003 |Terbium Ruthenium Vanadium 0. 005
Thorium <0. 002 [|[Gadolinium <0. 004 || Molybdenum 0. 26 Titanium 0. 050
Bismuth 0. 52 Europium <0. 002 |[Niobium 0. 024 |Scandium <0. 003
Lead 13 Samarium <0.005Zirconium 0,030 [[Calcium 26
Thallium  0.036 |[Neodymium <0. 005 || Yttrium 0.002 ||Potassium 29
Mercury NR Praseodymium 0. 007 ||Strontium 0.29 ||Chlorine 1.1
1Gold Cerium 0.004 [|Rubidium 0.18 | Sulphur 39
Platinum Lanthanum 0. 004 |Bromine 1.3 Phosphorus 0.14
Iridium Barium 0.88 |[Selenium 2.0 Silicon 6.2
Osmium Cesium 0.008 |Arsenic 250 Aluminum 9.5
Rhenium g;;?g:ld Iodine 0.010 |Germanium Magnesium 19
Tungsten  <0.003 | Tellurium Gallium 0.003 ||Sodium 760
Tantalum  <0. 002 |Antimony 0.035 ||Zinc 6.8 Fluorine 1.3
Hafnium <0. 010{|Tin 0.082 |Copper 7.1 Oxygen NR
Lutecium Indium g:fa?lg:;'ld Nickel 0.025 ||Nitrogen NR
Ytterbium <0, 005||Cadmium 0.086 | Cobalt 0. 013 |Carbon NR
Thullium <0. 002 |Silver 0.027 |lIron 2.6 Boron NR
Erbium <0. 006:|Palladium Manganese 0,063 |Beryllium <0. 003
Holmium (Rhodium 'Chromium 0. 16 Lithium 0. 016
Dysprosium |
All elements for which values are not entered <0. 001 ug/ml.
NOTES: NR - Not Reported

-16-

Yupervisor
Mzss Spectrometry



L

CDM/ accu-LaBs

11485 W. 48th Ave./WheatRidge CO 80033

(303) 423-2766

Mr. Dave Ringwald

Matte Tapping
1/20-25/78

To: T RW DATE:  April 28, 1978
ALR No:  273-6312-4-2
Sample Identification No. CME Composite
Purchase Order No.
CONCENTRATION IN yg/ml
Uranium <0. 003 | Terbium Ruthenium Vanadium 0.21
Thorium S0. 022|Gadolinium <0. 005 |[Molybdenum 2. 1 Titanium 0. 44
Bismuth 70 Europium <0. 002 ||Niobium Scandium 0. 003
Lead 150 Samarium <0.007|(Zirconium 0.036 ||Calcium 44
Thallium  0.64 |[Neodymium 0.015 [[Yttrium 0.016 ||Potassium 68
Mercury NR Praseodymium 0,008 |Strontium 0.17 Chlorine 0. 43
‘,‘ Gold Cerium 0.010 |Rubidium  0.87 |Sulphur 290
Platinum Lanthanum 0.006 ||Bromine 0. 38 Phosphorus 0.19
Iridium Barium 0.89 |Selenium 2.6 Silicon 470
Osmium Cesium <0. 020|/Arsenic >0. 5% |Aluminum 36
Rhenium Internal Iodine 0.035 |Germanium 0.045 |Magnesium 42
Standard
Tungsten <0. 004| Tellurium 0.42 |Gallium 0.004 ([Sodium 380
Tantalum <0. 003 |Antimony 4.7 Zinc 490 Fluorine 1.8
Hafnium <0. 013 Tin 1.9 Copper 72 Oxygen NR
. . Internal . .
NR
Lutecium  <0.002{Indium Standard Nickel 0.34 |Nitrogen
Ytterbium <0, 006|Cadmium 11 Cobalt 0.17 |Carbon NR
Thullium <0. 003|Silver 0.036 |Lron 65 Boron NR
Erbium <0, 008!|Palladium Manganese 0.59 |Beryllium <0. 004
Holmium IRhodium Chromium 0,090 |Lithium 0. 052

!
Dysprosium <0, 002|

NOTES:

All elements for which values are n

NR - Not Reported
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CDM/ accu-LABS

11485 W. 48th Ave./WheatRidge CO 80033

(303) 423-2766

Baghouse Inlet
1/18-21/78

To: ¥;wDave Ringwald DATE:  April 28, 1978

ALR No: 273-6312-4-4

Ssmple Identification No. AMI Composite

Purchase Order No.

CONCENTRATION IN o /m]
Uranium 0.004 |Terbium Ruthenium Vanadium 0. 012
Thorium <0. 003 |Gadolinium <0, 004 || Molybdenumb5. 9 Titanium 0.74
Bismuth 20 Europium <0. 002 |[Niobium Scandium <0. 003
Lead 370 Samarium <0.006 ||Zirconium 0,029 |Calcium 84
Thallium 0. 52 Neodymium 0.011 |[Yttrium 0.013 |Potassium 16
Mercury Praseodymium 0. 008 (Strontium 0, 63 Chlorine 0.70
i Gold Cgrium 0.012 ||Rubidium 0,40 Sulphur 330
Platinum Lanthanum 0.012 |Bromine 0.13 Phosphorus 1.6
Iridium Barium 4,8 Selenium 3.3 Silicon 10
Osmium Cesium 0.015 |Arsenic 590 Aluminum 35
Rhenium é?:?llt'ir;?t"ld Iodine 0.028 ||Germanium 0.014 |Magnesium 20
Tungsten  <0.003 |Tellurium 0.29 Gallium 0.003 |Sodium 230
Tantalum <0, 003 |Antimony 1.8 Zinc 310 Fluorine 0. 63
Hafnium <0. 010 || Tin 0.89 Copper 220 Oxygen NR
Lutecium Indium ISt;:lI(‘in:t"ld Nickel 0.54 Nitrogen NR
Ytterbium <0, 005 |Cadmium 3.3 Cobalt 0.18 Carbon NR
Thullium  <0. 002 |Silver 0. 58 Iron 280 Boron NR
Erbium <0. 007 |Palladium Manganese 1.6 Beryllium <0. 003
Holmium ‘Rhodium 'Chromium 0, 51 Lithium 0.018
Dysprosium

All elements for which values are not entered <0. 001 ug/ml.

WA R I &ahm

NOTES:

NR - Not Reported

-18-
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CDM/ accu-LABS

11485 W. 48th Ave./WheatRidge CO 80033
(303) 423-2766

Calcine Fugitive Duct
1/24/78

To: Mr. Dave Ringwald DATE: April 28, 1978
TRW ALR No:  273-6312-4-3

Sample Identification No. DME Composite

Purchase Order No.

CONCENTRATION IN pg/m]_
Uranium 0, 010 !Terbium Ruthenium Vanadium 0.021
Thorium <0, 003 ||Gadolinium <0. 005 || Molybdenum 20 Titanium 1.8
Bismuth 6.9 Europium <0, 002 ||Niobium Scandium <0. 003
Lead 250 Samarium <0. 007 ||Zirconium 0,018 |Calcium 100
Thallium 0. 31 Neodymium 0.018 | Yttrium 0. 036 Potassium 8.1
Mercury NR Praseodymium 0, 019 |Strontium 1.6 Chlorine 1.4
Gold Cerium 0.015 |Rubidium  0.85 ||Sulphur 350
Platinum Lanthanum 0.014 ||[Bromine 0.56 Phosphorus 3.3
Iridium Barium 1.2 Selenium 1.7 Silicon 16
Osmium Cesium <0. 020|Arsenic ~1700 |Aluminum 19
Rhenium ;?:ﬁgg:}i Iodine 0.068 ||Germanium 0.088 |Magnesium 25
Tungsten <0. 004 | Tellurium 0. 095 |Gallium 0.012 ||Sodium 180
Tantalum <0, 003 |Antimony 2.2 Zinc 110 Fluorine 1.8
Hafnium <0.013||Tin 0.81 ||Copper 300 Oxygen NR
Lutecium <0, 002|/Indium IS':::S;B Nickel 0.58 ||Nitrogen NR
Ytterbium <0, 006/ Cadmium 2.3 Cobalt 0.22 |Carbon NR
Thullium <0. 003 |Silver 0.35 |Iron 640 Boron NR
Erbium <0. 008/ Palladium Manganese 0. 68 Beryllium <0. 004
Holmium Rhodium Chromium 0,73 ||Lithium 0. 022
Dysprosium <0, 002

NOTES:

NR - Not Reported

-19-
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LOCATION OF SAMPLING POINTS

1) Inlet to the Converter Building Fugitive Emissions Baghouse

Samples from the inlet to the converter building fugitive baghouse were
taken from a 152" diameter horizontél 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 T is a
diagram of the sampling location. |

2) 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 upstream flow
disturbance was 45 feet (3.5 equivalent diameters) away. The nearest down-
strear disturbance was 12.5 feet (1 equivalent duct diameter) away. Ten
traverse pcints were selected at each of the four sampling ports. Figure 2
js a diagram of this location.

3) 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 djameters); 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,

4) Outlet from the Roaster/Reverberatory Furnace Electrostatic Precipitator

The duct exiting the roaster/reverberatory furnace electrostatic precipftator
is a balloon shaped duct twenty-two feet high and twelve feet wide at the

-20-



top. The nearest upstream disturbance was 50 feet ( 4 diameters) away;
the nearest downstream disturbance was 20 feet ( 1.5 diameters) away.
Sampling was done at 50 traverse points. Figure 4 1is the plan view diagram

of this sampling location. Figure & illustrates the cross-sectioned view.
.

5) Matte Tapping Reverbatory Furnace Outlet
The fugitive emissions from the matte tapping reverbatory furnace were
sampled from a 32.75" diameter horizontal round duct. The nearest upstream
disturbance was 20 féet (6 diameters) away; the nearest downstream
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.

-21-



TRAYERSE PQINT LOCATIONS

;2?2; Fraction of| Distance

[°i"t Stack I.D.|From Inside
oca- .

—_— N tions wall (in)
1 0.026 4.0
2 0.082 12.5
3 0.146 22.°?
4 0.226 34.4
1527 w 5 0.342 52.0
6 0.658 100.0
7 0.774 117.6
8 0.854 129.8
j_ 9 | o0.918 139.5
10 0.974 148.0

ﬁ

FROM

-— O CONVERTER

T0
BAGHOUS
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 o 1 12
e o o o 2 36
‘e e o @ 3 60
e o o o 4 84
¢ e 5 108
e o o o 6 132
e o o oo 7 156
e o o o 5 180
e+ 9 | 204
o o o o 10 228

CROSS SECTION

FROM BAG HOUSE

SAMPLJNG POINT

PLAN VIEW

FIGURE 2. OUTLET FROM CONVERTER BUILDING FUGITIVE EMISSIONS BAGHOUSE
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TO MAIN STACK

SAMPLING

‘;r’,”—-POINT
oo o oo

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

- 12 -

FIGURE 5.

OUTLET FROM ROASTER REVERB SPRAY CHAMBER
AND ELECTROSTATIC PRECIPITATOR
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SAMPLING AND ANALYTICAL PROCEDURE

A) Particulate Sampling

Particulate sampling was performed according to EPA Method 5, as revised
in the Federal Register, Volume 42, Number 160, Thursday, August 18, 1977.
Figure 7 1is a diagram of the sampling train used for the particulate tests.

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 Fryrite apparatus for COZ' 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 120°F.

The particulate 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 varied at different sampling locations
depending upon the particulate concentration in the gas stream at each location.
The sampling times varied from 3 minutes to 5 minutes per traverse point.

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 intact.

Sample Recovery

After completing the particulate test the sampling probe was removed from
the sampling train, the nozzle wiped off, and the probe rinsed into a clean
sample container with acetone, using a nylcn brush with a teflon handle to
scrub particulates out of the probe. The filter holder of the sampling train was
then capped and the filter holder and impingers were removed to the mobile
laboratory for sample recovery.
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KEY

Calibrated Nozzle
Heated Probe
Reverse Type Pitot
Cyclone Assembly
Filter Holder

Heated Box

Ice Bath

Impinger - (Water)
Impinger - (Water)
Imbinger - (Water)
Impinger - (Silica Gel)

Thermometer
Check Valve
Vacuum Line
Vacuum Gauge
Main Valve

Air Tight Pump
By-Pass Valve
Dry Test Meter
Orifice

Pitot Manometer
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The collected particulate sample was recovered and placed in four containers.
The particulate filter was folded and placed in a polyethylene jar and the jar
was labeled and sealed. The acetone rinse of the nozzle, probe liner, and front
half of the filter was placed in a 250m1 glass jar with teflon lined 1id, labeled
and sealed. The impinger solutions were measured, and placed in a glass jar
along with a water rinse of the impingers. The front half of the filter holder,
first three impingers, and connecting glassware were rinsed with acetone; this
rinse was placed in a glass jar with a teflon 1id liner, sealed, and labeled.

Analysis

The front half acetone rinse and back half acetone rinse were placed in
tared glass beakers and evaporated. The impinger solutions and water rinse
was extracted with ether and chloroform, and the fractions placed in separate
tared beakers and evaporated; Aqueous fractions were dried on a steam bath. The
filter and tared beakers were then placed in a dessicator until they reached a
constant weight and weighed to a tenth of a milligram.

B) Particulate/Sulfur Dioxide Sampling

Most of the particu]ate'tests were done concurrently with sulfur dioxide
sampling. This was accomplished by setting up the sampling train in the same
configuration as for Method 5 particulate sampling, but replacing the water in
the first two impingers with 3% hydrogen peroxide. Sulfur dioxide in the sampled

gas was oxidized to'SO3 in these first two impingers.

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). The remainder of the impinger
solution was then analyzed for organic and inorganic fractions as described in the
section on particulate sample analysis (Section A). An aliquot factor was used
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to account for the aliquot withheld for 502 analysis. The amount of SO2
determined to be in the sample by Barium-Thorin titration was subtracted
from the amount of inorganic condensables determined gravimetrically.

C) Arsenic Sampling

The sampling train used for arsenic collection was an EPA Method 5
sampling train modified by adding three ‘additional impingers in series to the
four used in the Method 5 train. The first two impingers contained 150 milliliters
of distilled water, the third was empty and the fourth, fifth and sixth

A
contained 200 milliliters of 10% hydrogen peroxide. The seventh impingBp
contained 200 grams of silica gel.

The»samp1ing procedure was identical with that used in Method 5 particulate
sampling. The sampling was done isokinetically at the centers of equal areas
within the duct, sampling for the same amount of time at each point.

Sample Recovery

The sampling nozzle and probe liner were rinsed with 0.1N NaOH and
brushed out with a nylon bristle brush with a teflon tubing handle. The re-
mainder 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, which was Tabeled 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 fourth, fifth and sixth impingers were measured and placed in a separate
glass sample container along with a 0.I1N NaOH rinse of the impingers. The
third impinger was rinsed with O.1N NaOH and placed in a separate glass sample
container. The silica gel in the seventh impinger was weighed to the nearest
gram, and regenerated.
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Analysis

1. Filter = warm filter and loose particulate matter with 50m1 0.1N NaOH
for about 15 minutes. Add 10m1 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 50ml
volumetric flask and dilute.

2. Probe wash and impinger solns. These should be combined and a 200ml
sample withdrawn. Add 10m1 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 HN03. Impinger solu-
tions containing more than 25 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 (t 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 Img/1 Tevel, hydride generation is necessary.
An appropriate aliquot of digested sample in 0.8N HNO3 containing less than
about 10ug of arsenic is chosen (some screening may be necessary). Five mls
of concentrated H2504 is added to the sample which is then placed on a hot
plate until SO3 fumes fi11 the flask. A reduction in volume to about 5ml or
less may be necessary. This step removes HNO3 which causes a violent reac-
tion when the reducing agent is added resulting in poor reproducibility and
Towered sensitivity by producing IZ’ NO2 and possibly other species.
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One m1 of 30% KI and Iml of 30% SnCi, 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 15m1 and 15ml of concen-
trated HC1 is added. Powdered Zn (or NaBH4) is then added, the reaction yessel
is immediately closed and the nitrogen or argon carrier flow initiated. A peak

should be produced within a few seconds.
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D,

Particle Sizing -

The size distribution of the particulates was estimated with a Brinks six
stage impactor. Figure 8 1is a diagram of the Brinks impactor sampling system
used.

Sampling Procedure

The Brinks impactor was introduced into the gas stream through the sampling
port with the nozzle facing the flow of gas. The sampling pump was turned on
and the pressure drop across the impactor adjusted with the bypass valve. The
pressure drop across the impactor was read from the mercury manometer. The
pressure drop is proportional to the flowrate through the impactor and to the
particle sizing cutoffs of each stage.

Sampling time at each location varied according to grain loading in the
particular duct being sampled. The impactor plates were inspected after each
test and the sampling time altered on the succeeding test to optimize the amount
of particulate sampled. Sampling for too long results in carryover from one
stage to the next, while sampling for too short a time can result in insufficient
particulate on one or more of the stages for accurate analysis.

Analysis

The impactor plates and filters had been dessicated to a constant weight
before the tests, and tare weights taken. After the test the same procedure
was used to get the final weights of the impactor plates and filters. The dif-
ference between the tare weight and final weight is the weight of particulate
collected. ' ‘ :

The cummulative percentage of the total particulate catch which was col-
lected in each stage was plotted on log normal graph paper against the size
cutoffs for each stage. The resulting best fit straight 1ine is the estimated
particle size distribution of the collected particu]ates.]

1. Brink, J.A. "Cascade Impactor for Adiabatic Measurements," Industrial and
Ernaineering Chemistry, Vol. 5, No. 4, April 1958, page 647.
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APPENDIX A

Field and Laboratory Data
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FIELD DATA SHEETS
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TRW

GAS SAMPLING FIELD DATA

33¥%

Material Sampled for S0g

Date _//27/73

Plant _ ASARCoO Location _ﬁe_ﬁggmﬂ_éée

Bar. Pressure R6.2 "Hg. Comments :

Ambient Femp. bo OF

Run No. BASE -}

Power Stat Setting

Filter Used: Yes A No A

Operator

CLOCK TIME | METER (Ft3) SE%$¥NQE{E§H) - METER TE?EERATURE
//;07 886.064 ©-3 70 d
]2 Z87.35 0.% 72 T2
/117 388.70 0.3 7z 73
11 %A% 8337.723 0.3 74 73
3.67¢ 72,28
Comments:

Impinger Bucket Né.
Meter Box No.

-85-

ENVIRONMENTAL ENGINEERING OPERATIONS OF TRW INC. » ONE SPACE PARK, REDONDO BEACH, CALIFORNIA 80278 »

(213) 536-3894

.
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R S

PRELIMINARY VELOCITY TRAVERSE

LANT___ATpLco

DATE 1/te /28

LOCATION ____ Batos flue
STACK 1.D. sar skeich

BAROMETRIC PRESSURE, in. Hg _ 2 £ .25

STACK GAUGE PRESSURE, in. H,0

OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER @pg), in.Hy0 (Tg) °F
A -1 0049 (S
z O, D ‘3 2 30
R
v
<
A
7
v -/ 0.05 /8o
2 6. 24 24
3 0.2% 2¢d
o 0.29 2y
-
¢
2
7
q
) o
n
(- | 0.0% /20
z 0.249 23Y
3 0.29 244
¥ 0.2 243
¢ 0.2b 243
6
AVERAGE
EPA (Dun 233
472

~-86-

A2

|

:

'

/o’
A B8cD
’-l—

SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (apg), inHg0 (T,), °F
7 7
&
g9
/70
//
/2
13
/4
15
P-/ 0:06 /12
> 0.20 243
3 o.22 24z
v 0-2 2Ys
g o =%
(]
P)
1
9
12
"
AVERAGE




Tq a4

PRELIMINARY VELOCITY TRAVERSE

=, )) oN 'ﬂ v
PLANT ASAR ¢ o P T,B
DATE
LOCATION
STACK 1.0.

. BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. H,0

OPERATORS SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER mps }, in. HZO (Ts). °F NUMBER (Aps ), in.Ha0 (Ts). °F
£ -/ 0.0/ /33
2 O, 02 2/
3 0.06 229
y _ .
S
A
g,
AVERAGE AVERAGE
EPA (Dur) 233
472

-87=



PRELIMINARY VELOCITY TRAVERSE

PLANT A SARc O

DATE 26/ 8 |
Location . BRLLON  FLUE

STACK 1.D.

BAROMETRIC PRESSURE, in. Hg __2.6- 20

STACK GAUGE PRESSURE, in. Hy0

SCHEMATIC OF TRAVERSE POINT LAYOUT

OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER Bpg) in.HZO (Tg) °F
[ 23 235
pE LS 233
3 2 b 234
g LY 235
23 2325
: 2| 225
19 22>
2] 236,
2> 23
A 23 %
2O 23
(D 229
SA=T"T2 |
AVERAGE X% 23
EPA (Dun) 233
V.

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE -
NUMBER Apy), in.Ha0 (Tg), °F
AVERAGE




PLANT

[354R O

PRELIMINARY VELOCITY TRAVERSE

DATE

1oy

LOCATION __MA ITE

TAPPING -pEF Dicr

STACK 1.0.

an

BAROMETRIC PRESSURE, in. Hg __3-% . ) O
STACK GAUGE PRESSURE, in. Hy0_+6.0 <n . Hy0

OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (apy), in. Hy0 (Teh °F
A-) /.7 923
R = 65 92
3 6l 73
# bS ?y
£ 260 y ki
A ¥ 93
Y, .6 93
Ve «62 g1
g .66 9%
20 69 9%
Mo Y/ 92
s 44 | g2
AVERAGE
EPA (Dun) 233
) 4/72

A
SCHEMATIC OF TRAVE%E POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER @pg), in.Ha0 (T5), °F

B-) 124~ 7
2 +3) 90
2 Y %o
?. . C o 90
& +So 90
. eSS G
7 760 Jo
g 168 37
9 s 90
70 89| Db
t +9r | 37
/3 74 39
AVERAGE




PLANT ﬂﬁﬂfec o

OATE__ 1/ 16/22

L4 =
LOCATION __BAGHISE INLET
sTack1D.___ /2’8" (152"")

BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. Hy0

26.25

OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER @py), in.Hy0 (Tg), °F
8-/ /72| 407
_Zz 2.0 | /o9
3 2.0 /2
J /9 /3
2 /-2 /i
o /8 V224
) JAW4 /7
g
q
)
AVERAGE
EPA (Dur) 233 )

4/12

20
XS min
SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (pg), in.Hy0 (Ty), °F
&- ) -’3
2 /-6
7 /&
Y A
£ 1.9
‘W L85
eI NS A
)
7
/0
'z.
AVERAGE
-90-




e

pLaNT_ AP S o

PRELIMINARY VELOCITY TRAVERSE

DATE EX725 M .
LOCATION _M%MJ
STACK 1.0 =y
BAROMETRIC PRESSURE, in. Hg 200 >
STACK GAUGE PRESSURE, in. Hy0 72
OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER | (apy), in.Hy0 T, F
/ 21 7
[ 4
& 5/ qs,
3 ,3 o 75,
d r 4
G i L
”
¢ , 24 4o
ww
AVERAGE
EPA (Dur) 233
472

~91-

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (Aps), in.HzO (Ts). °F

t| 27 ¢S

21 .29 4¢c

7| . 2o 44

(| L¢ 43
AVERAGE




PLNT___ A SARC ¢, '
DATE__ [[Iv)7¥ s
LOCATION Qulst Baghouse ¢
STACK1.D. ___§'# %0’ !
BAROMETRIC PRESSURE, in. Hg __ X &, 25 -
STACK GAUGE PRESSURE, in. Hy0 L U2 yast
OPERATORS SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (apg), in. Hy0 (Tg), °F NUMBER (apg), inHg0 (T). *F
A/ 5 L8 /41 /O ¢! 17 /11
2 3 e I // 3 2 ’ gf //2'
3 /.0l /14 3 , &7 /12
4 4 Xt /l6 ¢ A58 V47
< q /.0 /16 s -9/ 11
SR st 1 \\ 5 P
7 05 ) -
s 13 7
100 i
> )9 b
P i /14 ] - “63 {09
* »"4. I/‘/ ({'23 2 e b2 /63
3 <94 /Y 3 6o /08
4 -3 / Iy J v é»o /68
L [. /3 . . 66 /07
C ( .
7 -
¢ 7
)i 3
‘D 44
AVERAGE AVERAGE
EPA (Dun) 233
412 ' -92-




NOMOGRAPH DATA



'NOMOGRAPH DATA

pant__NSARCo - EL PASe

DATE 1117)78

SAMPLING LOCATION Vg HOVSE  pUTLET

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 8
ORIFICE, in. Hy0 AHg [.83
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tmg. | 78
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 3
BAROMETRIC PRESSURE AT METER, in. Hg P 20.5
STATIC PRESSURE IN STACK, in. Hg 26,3
(Pm£0.073 x STACK GAUGE PRESSURE in in. Hy0) Py '
P
RATIO OF STATIC PRESSURE T0 METER PRESSURE Sa| . 9 C,’
AVERAGE STACK TEMPERATURE, °F T, 1S
avg.

AVERAGE VELOCITY HEAD, in. H,0 8. | %S
MAXIMUM VELOCITY HEAD, in. H,0 Appar | |1 O
C FACTOR .79
CALCULATED NOZZLE DIAMETER, in.
ACTUAL NOZZLE DIAMETER, in.

REFERENCE ap, in. Hy0

EPA (Dur) 234
472

-93-.




'NOMOGRAPH DATA

PLANT.&&M — &/ %—SD

DATE /IAZ 3/7?.

SAMPLING LOCATION &»&hm:_@;ﬂd'

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 AHg /73

o, o T 73’
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Mavg.
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 2
BAROMETRIC PRESSURE AT METER, in. Hg Pn 26.08
STATIC PRESSURE IN STACK, in. Hg
(Pm=:0.073 x STACK GAUGE PRESSURE in in. H50) Py 5.7y

-]

RATIO OF STATIC PRESSURE TO METER PRESSURE *Pa | 2499
AVERAGE STACK TEMPERATURE, °F Ts“. 5
AVERAGE VELOCITY HEAD, in. H,0 APy, | 0.8
MAXINUM VELOCITY HEAD, in. H,0 Spar. | Lol
C FACTOR /.0
CALCULATED NOZZLE DIAMETER, in. 2/
ACTUAL NOZZLE DIAMETER, in. 3/e
REFERENCE ap, in. H,0 ). 58"

EPA (Dur) 234
472

-94.




'NOMOGRAPH DATA

et _ASARCO

SAMPLING LOCATION _M_

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 : AHg /&
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnave. | bo
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 2
BAROMETRIC PRESSURE AT METER, in. Hg P 26.0€
STATIC PRESSURE IN STACK, in. Hg :
o R6.00
(Pm0.073 x STACK GAUGE PRESSURE in in. Hy0) Py
P

RATIO OF STATIC PRESSURE TO METER PRESSURE e | [0
AVERAGE STACK TEMPERATURE, °F T,m 'Y
AVERAGE VELOCITY HEAD, in. H,0 APgyg. | . 2§
MAXIMUM VELOCITY HEAD, in. H,0 AP | ,3)

C FACTOR /o
CALCULATED NOZZLE DIAMETER, in. .23

ACTUAL NOZZLE DIAMETER, in. .25
REFERENCE ap, in. WO 0.43

EPA (Dur) 234
472

-95-




'NOMOGRAPH DATA

PLANT /725/9f3 Co £ F4S50

DATE ! ] /7,/78

SAMPLING LOCATION __ D" - hduse Il;\e,‘\'

-

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 75
ORIFICE, in. H,0 aMg |. 77>
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F LLT™S 25
PERCENT MOISTURE IN GAS STREAM BY VOLUME am 3
BAROMETRIC PRESSURE AT METER, in. Hg Py 90.5
STATIC PRESSURE IN STACK, in. Hg
(Pp£0.073 x STACK GAUGE PRESSURE in in. Hy0) P 2143
RATIO OF STATIC PRESSURE TO METER PRESSURE s, | ©.99
AVERAGE STACK TEMPERATURE, °F T, g
avg. ] }
AVERAGE VELOCITY HEAD, in. H,0 8ha. | 1.R5
MAXIMUM VELOCITY HEAD, in. H,0 APmar. | 2.0
C FACTOR 96

CALCULATED NOZZLE DIAMETER, in.

ACTUAL NOZZLE DIAMETER, in.

REFERENCE ap, in. Hy0

EPA (Dun 234

417
2 ~96-




'NOMOGRAPH DATA

PLANT /4 SHKCO
DATE / w/ / (_;/

SAMPLING LOCATION i“’]f' }{9 /01’9/'\19

77 c
CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 aHg ). £2
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Thavg. J’D
l4
PERCENT MOISTURE N GAS STREAM BY VOLUME By 2 7
BAROMETRIC PRESSURE AT METER, in. Hg P |24, ]O
) .
STATIC PRESSURE IN STACK, in. Hg +e
W | 4639

(Pn£0.073 x STACK GAUGE PRESSURE in in. H,0) P

. P, 2
RATIO OF STATIC PRESSURE TO METER PRESSURE sy | 1002
AVERAGE STACK TEMPERATURE. °F e | 105
AVERAGE VELOCITY HEAD, in. H,0 Sha. | /.4
MAXIMUM VELOCITY HEAD, in. H,0 A g, /, A
C FACTOR /) D
CALCULATED NOZZLE DIAMETER. in. <y
ACTUAL NOZZLE DIAMETER, in. Jgs”
REFERENCE ap, in. Hp0 /. L

EPA (Dur) 234

472 -97-




'NOMOGRAPH DATA

PLANT ASA RCO

DATE 4/26 [78

SAMPLING LOCATION _Mm.#g_

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. Hy0 aHg /-8
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F LT Lo
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 8
BAROMETRIC PRESSURE AT METER, in. Hg P 20,2
STATIC PRESSURE IN STACK, in. Hg |
(Pm%0.073 x STACK GAUGE PRESSURE in in. H30) Py bz
. PS
RATIO OF STATIC PRESSURE TO METER PRESSURE s | /.0
, of T p

AVERAGE STACK TEMPERATURE ‘g, | 235
AVERAGE VELOCITY HEAD, in. Hy0 8Py | 0. 22
MAXIMUM VELOCITY HEAD, in. H,0 Avmax. | 626
C FACTOR 6.90
CALCULATED NOZZLE DIAMETER, in. 0-34

ACTUAL NOZZLE DIAMETER, in. 0. 309
REFERENCE ap, in. Hy0 2,29

EPA (Dur) 234
472




TRAYERSE POINT LOCATION



TRUS/

TRAVERSE POINT LOCATION FOR CIRCULAR pUCTS

ENVIRONMENTAL

ENGINEERING

PLANT ANLS Q? L
DATE . _._ .. tfev/2?
SAMPLING LOCATION Cm oy p&=
. INSIDE OF FAR WALL TO .
OUTSIDE OF NIPPLE. (DISTANCE &) ____ 34
INSIDE OF NEAR WALL TO ,
OUTSIDE OF NIPPLE. (DISTANCE B) — S/ &
STACK 1.D., (DISTANCE A - DISTANCE 8) \ .,
NEAREST UPSTREAM DISTURBANCE Ducr pitA
NEAREST DOWNSTREAM DISTURBANCE e buer PId
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 : FROM OUTSIDE OF NIPPLE
NUMBER OF STACK'1.D. STACK 1.D. (TO NEAREST 1,8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
K {( 2e. s Ho [ s7 6 4
2 2, Vg 7 Sk
z &,y 9 3e
¢ 220 . My /2
< 34| 9 /S Y
A eIy 9. Y¢ 2¢7¢
7 < .4 _ 24, ’éﬁ 29 3/g
9 G & : 2.&_'{95; =/ /2
/° 92 & | N 27 2 4 =3 g
. K&
VAN, T
S =
2 ~
4
4
G
7
< ..
i&‘}o P
Y




Val NVIHONMENTAL
, PD‘!/E GINEERING
DIVISION

L g
TRAVERSE POINT LOCATION Fowﬁnﬁua uum R Tk

S
’ e

-.y-

£/ Pﬂs;.:

PLANT SARCO
DATE ... ._ . 1[le/28
SAMPLING LOCATION ___I~'e ¥ Boa\« o3¢
INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE. (DISTANCE B)
S$TACK 1.D., (DISTANCE A - DISTANCE 8)

152" ,
NEAREST UPSTREAM DISTURBANCE 2 %;’4‘ - (‘ a0 70 %
NEAREST DOWNSTRE m ua mce gta)ia g\~ (00’

>

CALCULATOR a
_TRAVERSE "PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 - FROM OUTSIOE OF NIPPLE
NUMBER OF STACK 1.0 STACKLD.. | (TONEARESTL-BINCH) - | DISTANCEB |  (SUMOF COLUMNS 4 & 5)
] oL 6 2" 4.0 6 |- /0 0
z hF2 -] /3.5 C 28.5
3 LIS QAR 2.
- ¢ 22l 34.¢ 4o ¢
L 1342 2.0 58 0
4 » 659 100.d 206 .0
2 774 /17 4 ! 1236
g ,85¢ /298 \ /3585
X 919 }33.5" \ 455
o 1974 48 o { | Y. D

-100-




ENVIRONMENTAL
P D ‘ﬂ ENGINEERING
DIVISION

a

TRAVQ’RSE POINT LOCATION FOR CIRCYLAR DUCTS -

PLANT _ _
DATE . : i3 :
SAMPLING LOCATIC il ZALPING — oldesteun
INSIDE OF FARWALL TO % )
OUTSIDE OF NIPPLE, (DISTANCE A) 5/.6
INSIDE OF NEAR WALL TO C
OUTSIDE OF NIPPLE. (DISTANCE B) 5 - A
STACK 1.D., (DISTANCE A - DISTANCE B) — 2 .S
_ . NEAREST UPSTREAM DISTURBANCE |
" NEAREST DOWNSTREAM nxsmasg«cs d P
CALCULATOR SCHEMATIC OF SAMPLING LOCATION B
. TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION,
4 POINT FRACTION - COLUMNS 2 AND 3 o FROM OUTSIDE OF NIPPLE °
NUMBER OF STACK-LD. - STACK 1.0. (TO NEAREST 1,8 INCH) DISTANCE B (SUM OF COLUMNS 4 & §)
Al .0/ 26.5 D« s 4.0
L IO‘? - ).g l @:g
3 & | 3.1
: U—» 4 ') 77 4 '7 " a’ : 7
5 L LE | b b | l. b
- M I
- )38 ; g, q - o Y
7 b 9¢ / 172, 22
% 250 [ 16.‘? 249
9 L ¥23 /.9 2. ¥
L0 EE2 234 L3, ¥
/! 2 3'3? = 1”17 ’2‘67
12 599 255 ¢ Y 30 5
q a ) Coam wedf
-101-




. -

M, ENVI ﬁONMENTAL
P D ‘//ENG INEERING
DIVISION

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
PLANT

Ashrco o |
ISJ:\‘rIIELm?s"L_OC_mﬁo MATTE W’UG ‘ A / - \

INSIDE OF FAR WALL TO - ' ‘ ,

OUTSIDE OF NIPPLE. (DISTANCE &) __3 7. 72 ’j ! ; 7 é
INSIDE OF NEAR WALL TO | R A -’

OUTSIDE OF NIPPLE, (DISTANCE B) 2 P ., e P
STACK 1.D., (DISTANCE A - DISTANCE izﬁ;jé . I - S D S
NEAREST UPSTREAM DISTURBANCE ? | : T
NEAREST DOWNSTREAM DISTURBANCE 4 din :

CALCULATOR NI SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION

POINT FRACTION COLUMNS 2 AND ¥ o FROM OUTSIOE OF NIPPLE
NUMBER OF STACK1.D. - | STACKLD. (TO NEAREST 1.8 INCH) DISTANCE B (SUM.OF COLUMNS 4 & 5)
A - o/ 72,78 1O 5 1 A

2. ’ ) 6’ 71 - k/ , . N
7 i 3!
» 22 5 ¢
Lco ¥
A 300 1.7
- N &;. |
’/ L 7 : O 2 ""!A_é
- 72 22
'/ 2 ¢ gg 1’ ;‘(‘? Al
I 4‘)""7' ‘j 3()‘{9
e 329 | 4 212

-

-102-




ANALYTICAL DATA SHEETS



TRIY

ANALYTICAL DATA

PLANT /9 ARE O

DATE 7/ 25

SAMPLING LOCATION _& g Ao v s< Db Flef
saupLe Tvpe _ PAAT.

RUN NumMBer QAN - f/

SAMPLE BOX NUMBER _ ,
cLEANUP MaN__ Vaa. oo 28 JRoSAR 0

COMMENTS:

3

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TAW INC.

McLEAN OFFICE « 7600 COLSHIRE DAIVE. MCLEAN, VIRGINIA 22101 (703) 883-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 2l m
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _ﬁ_ CONTAINER A&#jo_m.
FRONT HALF SUBTOTAL ___2/.5
BACK HALF
INPINGER CONTENTS AND WATER WASH OF CONTAINER 2.0 mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM 54
HALF OF FILTER HOLDER EXTRACTION 7 e 2 mg
" ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER 2.3 mg
AND BACK HALF OF FILTER HOLDER :
. BACKHALFSUBTOTAL _&S£ 0 n
TOTAL WEIGHT mg
ISTURE So, — 4o03.4
IMPINGERS 'TD T = .
FINAL VOLUME 29! _ mi Lo 4 73 /
INITIAL VOLUME _ =22 ml ETCHT
NETVOLUME _/ ___ _ ml
SILICA GEL 5
FINAL WEIGHT -8 ¢ ¢
INITIAL WEIGHT @220 = ¢ g
NET WEIGHT 2.3 : ¢ TOTAL MOISTURE___| 4’ 4 t
-103-




TRYY

ANALYTICAL DATA

PLANT ASALC O COMMENTS:
DATE -/ // 7 / y2 4

SAMPLING LOCATION | Bo hovse Tkt

swpLe Ty AR T /5 &,

RUN NUmBER ___ AL — 1/

SAMPLE BOX NUMBER
CLEAN-UP MAN

30/

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER )0 me
FLASK, FRONT HALF OF FILTER HOLDER . _
FILTER NUMBER _&Z_L_ - CONTAINER _____"_ QEN
3 o3
FRONT HALF SUBTOTAL __ 12 .| =
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 9. (/ me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM 22
HALF OF FILTER 1~ nEe EXTRACTION R2/P-— m
ACETONE b ASH OF IMPINGERS, CONNECTORS, © CONTAINER 3.7 mg

AND EACK HALF OF FILTER HOLDER

BACK HALF SUBTOTAL 2237 ¥ m

TOTAL WEIGHT mg
MOISTURE SO0, — 9F2.7
IMPINGERS -
FwaLvoLuwe 901 m TOTIT cveWpT = 13227
INITIAL VOLUME _ %00 _ ml
NET VOLUME D nl
SILICA GEL g
FINAL WEIGHT 9Ot —t t
INITIAL WEIGHT t ¢ t 19 .0
NET WEIGHT 1£.0 ¢ ¢ . TOTAL MOISTURE - g
TRANSPORTATION AND ENVIRONMENTAL OkﬂAYIONS OF TRW INC. -] 04-

MCcLEAN OFFICE+ 7600 COLSHIAE DRIVE. MCLEAN, VIRGINIA 22101 (703) 893-2000




TR

SILICA GEL Xg [
FINAL WEIGHT

305

ANALYTICAL DATA
PLANT /9 SARC o COMMENTS:
DATE /'// 8 / 2
saupLING LocaTion 7Dt t Bo phese
swpLe Tvee_ FART /(504
RUN NUMBER FE-9
SAMPLE BOX NUMBER
CLEAN-UP MAN \/wdﬁ;\w@
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 58 me
FLASK, FRONT HALF OF FILTER HOLDER
FLTeR nomeer 200 CONTAINER oSO w
FRONTHALFSUBTOTAL __S. 8  m
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER P mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION /3209 =
ACETONE WASH OF INPINGERS, CONNECTORS, CONTAINER s.¥ mg
AND BACK HALF OF FILTER HOLDER '
BACK HALF SUBTOTAL _[225°] =
TOTAL WEIGHT mg
MOISTURE SO, €e3.3
IMPINGERS 1 TOTKL WETGHT = 73%. 4
enaLvorume L9 T m
INITIAL VOLUME !
NET VOLUME _— |

m
g
INITIAL WEIGHT [
NET WEIGHT g

1]

" TOTAL MOISTURE /6.0

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TRW INC.

-105-

McLEAN OF! CE« 7600 COLSHIHE DRIVE, MCLEAN, VIRGINIA 22101 (703) 893-2000



TR

ANALYTICAL DATA

PLANT /¢ SANCL o
oate__2//8/28

SAMPLING LOCATiof?EiL‘_fﬁgész
samPLE TYpE __ Ta /SO,

RUNNuMBer /3L 7= 2

SAMPLE BOX NUMBER
CLEAN-UP MAN__\/ A tiins AR

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER S

BACK HALF

COMMENTS:

S06

LABORATORY RESULTS
CONTAINER 238.8
e

CONTAINER : V7,

FRONT HALF SUBTOTAL_/(O .8 .

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TRW INC.

MCcLEAN OFFICE « 7600 COLSHIAE DRIVE, McLEAN, VIRGINIA 22101 {703} 893-2000

IMPINGER CONTENTS AND WATER WASH OF CONTAINER — ? 7" mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM / 2 2 ’ 7
HALF OF FILTER HOLDER EXTRACTION : h mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER ! é mg
AND BACK HALF OF FILTER HOLDER )
BACK HALF SUBTOTAL /229 €
TOTAL WEIGHT me
-_— C- p -
MOISTURE So . =— &
INGERS -
WPING WL 27 = [273./
FINAL VOLUNME mi
INITIAL VOLUME ml CIETET
NET VOLUNME ml
SILICA GEL
FINAL WEIGHT Oy A .t :
INITIAL WEIGHT g t t
NET WEIGHT g ] L TOTAL MOISTURE Z—L [
) =106~




TRYY

ArE-
307

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TRW INC.

McLEAN OFFICE « 7600 COLSHIAE DRIVE. McLEAN. VIRGINIA 22101 (703) £93-2000

ANALYTICAL DATA
oot [F5PRCO COMMENTS: T Jrafwems o0 SO
DATE '//8 |7¢ Tmp™ 45dL Vit
SAMPLING LocaTion _22 Ve,
SAMPLE TYPE _44421“‘4
RUN NuMBer 22 -/
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER m
FLASK, FRONT HALF OF FILTER HOLDER 30
FILTERNUMBER _ 3 [ 2— CONTAINER "G( ng
, Q, b+ 0 FRONT HALF SUBTOTAL mg
.0 o3\ ¢
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER :
BACK HALF SUBTOTAL ng
TOTAL WEIGHT mg
MOISTURE | “( 4« s
H~ O H. - Ly o 25w
IMPINGERS V543 - e o
FINALVOLUME _ 1+ = m 695 ‘-
INITIAL VOLUME M 660
NET VOLUME —
SILICA GEL -
FINAL WEIGHT ng._s g _t g
INITIAL WEIGHT _"'_ﬁ._,« ¢ ¢
NET WEIGHT i 5 g " : TOTAL MOISTURE 4Q t
) -=107-




TRLY

ANALYTICAL DATA

nt__ ASARC ¢

DATE t) 19/2%

SAMPLING LoCATION __Zons e 7~

SAMPLE TYPE AP/ Sersrc.

runnumser_ AL -/

SAMPLE BOX NUMBER

CLEAN-UP MAN

COMMENTS:

308

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _ 1O CONTAINER |38 me
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
* ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER -
2 BACK HALF SUBTOTAL mg
a.vm?\\%p‘k - ls - 6.5 -
45v6 - 603 .\ TOTAL WEIGHT mg
MOISTURE
4.0
WMPINGERS v Hool
FINAL VOLUME _2% S m @0
INITIAL VOLUME _3% 00 _mi 00
NET VOLUME ===
SILICA GEL
FINAL WEIGHT _< 21‘1; ¢ ) g
INITIAL WEIGHT o g ot ¢ :
NET WEIGHT 1905 ¢ ¢ ¢ TOTAL MOISTURE l_i t
' -108-

TRANSPORTATION AND ENVIRONMENTAL OERATIONS OF TRW INC.

McLEAN OFFICE « 7600 COLSHIAE DRIVE, MCLEAN, VIRGINIA 22101 (703) 893-2000




TRANSPORTATION AND ENVIRONMENTAL OMERATIONS OF TRW INC.

MclLEAN OFFICE » 7600 COLSHIRE DRIVE. MCLEAN, VIRGINIA 22101 (703) 893-2000

.
| TR A 4 3/
ANALYTICAL DATA
PLANT A SARCO COMMENTS:
DATE / / 14/9%
SAMPLING LOCATION _Quﬂi&g&w
sawpLe Type /N e Xa l
RUNNUMBER & M E —=2
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
315~ (4.9
FILTER NUMBER 1S CONTAINER - ,1 mg
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER ng
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
* ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER -
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE 4 d¢ is!
‘ ?'_ ! W
IMPINGERS 4 t{" 152 ! ;,;' g
FINAL VOLUME _ 244 _ i “u5d 294 [9Y
INITIAL VOLUME __3 0o _ml #50
NETVOLUME __ =1 m
SILICA GEL L
FINAL WEIGHT 9.5¢ 8 .
INITIAL WEIGHT _°~ t t t +
NETWEIGHT _£13D ¢ t t ToTAL MoisTURE___ - | t
-109-




TRLY

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TRW INC.

McLEAN OFFICE + 7600 COLSHIRE DRIVE. MCLEAN, VIRGINIA 22101 (703) 893-2000

ANALYTICAL DATA
PLANT A SARL O COMMENTS:
DATE 1 )15 [2¥
SAMPLING LOCATION MM
* SAMPLE TYPE Mo te €
_ RUN NUMBER AMI- L
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _ D] ‘7( CONTAINER I 4, ‘; me
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER '
BACK HALF SUBTOTAL mg
TOTAL WEIGHT og
¢ \
OISTURE vauy ol
Ve Ak >
WMPINGERS 45 i¢ —o /5D
FINAL VOLUME _2%9.9 ml 4 51./% R P
INITIAL VOLUME ffé m SO ust
NET VOLUME = ml
SILICA GEL
FINAL WEIGHT 2477 ¢ t
INITIAL WEIGHT _ RS0 ¢ ¢ t 6
NET WEIGHT 177 " L TOTAL MOISTURE___—#— t
-110- -




TRLY

ANALYTICAL DATA

rant_ASABCO
DATE /20 /78

sAMPLING LOCATION _ M atte Topping
sawpLE TYPE __Metal v
RUN NUMBER CME -2

SAMPLE BOX NUMBER
CLEAN-UP MAN \jﬁ‘ﬂ co WA

COMMENTS:

3/3

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TAW INC.

McLEAN OFFICE + 7600 COLSHIAE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER -
FLASK, FRONT HALF OF FILTER HOLDER :
FILTERNUMBER __ 3/ 3 CONTAINER 203, 7 m
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER ™
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER ~
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE
e < .
MPINGERS 1+ "‘f’;’:f"m
FINAL VOLUME .%JL w9
INITIAL VOLUME __300 __ m| Y4
NET VOLUME =~ i \
SILICA GEL .
FINAL WEIGHT 'i? i 7y _t t 4
INITIAL WEIGHT —S-S)-— ¢ ¢ "
NET WEIGHT A ¢ ¢ TOTALMOISTURE  — 94—
KETH




TRYY - GR

ANALYTICAL DATA

PLANT.B@%&:?D COMMENTS:
DATE | 30 |78

L}

sanpLnG Location SN AT TE TRAPING .-

-~ sawpLe Tvpe YD) '
 runwumeer__ =M E= ]
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF : LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER =9 me
FLASK, FRONT HALF OF FILTER HOLDER /. 7
FILTER NUMBER .1 F— CONTAINER ; mg
FRONT HALF SUBTOTAL me
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER — mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IMPINGERS, CONNECTORS, * CONTAINER — g
AND BACK HALF OF FILTER HOLDER N
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE
SRR e < S+l
MPINGERS
FINAL VOLUME _= 7 /_ml 4 5o
INITIAL VOLUME _S0( D mi L)
NET VOLUME _—29 )
SILICA GEL o
FINAL WEIGHT 22 3.5y _t t
INTIAL WEIGHT _ 27 g t t 3,6
NET WEIGHT 38t ! ¢ TOTAL MOISTURE , t
‘ -112-

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TRW INC.
MCcLEAN OFFICE « 7600 COLSHIAE DRIVE. McLEAN, VIRGINIA 22101 (703) 893-2000



TR,

ANALYTICAL DATA

euant__/75AR O
DATE £ / ¥) /73

sawpLinG LocaTion _ Dot} Bo chauet

sawpLE TYPE _ Ot cobait
RUNNumeeR AL - 3

SAMPLE BOX NUMBER
cLean-up man_\ANACCWOI

COMMENTS:

35

INITIAL WEIGHT NS ) e
NET WEIGHT _LE_Z(:' t

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TRW INC.

L
(. TOTAL MOISTURE

-113-

© McLEAN OFFICE » 7600 COLSHIRE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 2.6 0w
FLASK, FRONT HALF OF FILTER HOLDER P>
FILTER NUMBER _ 3 1< CONTAINER ‘f'i_'f‘« me
FRONT HALF SUBTOTAL __2- @ ne
BACK HALF |
IMPINGER CONTENTS AND WATER WASH OF CONTAINER YA me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM (PG
HALF OF FILTER HOLDER EXTRACTION 4 me
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER 2.5 mg
AND BACK HALF OF FILTER HOLDER - <
BACK HALF SUBTOTAL __ 22 -% mg
TOTAL WEIGHT mg
MOISTURE So, — 3e-0
INPINGERS ~ s
FINAL VOLUNE (VS mi T 4 = S
INITIAL VOLUME @ ml TOTML LELE - 45
NET VOLUME =l
SILICA GEL -
FINAL WEIGHT _S@7. 25, t t

1'.?,{ t




TRYY

Z/6

ANALYTICAL DATA

PLANT A 5./2 KCO COMMENTS:
DATE , <
SAMPLING LOCATION

SAMPLE TYPE Ve T

RuN Numser 23 PT-3
SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER » Sl u
FLASK, FRONT HALF OF FILTER HOLDER ==79¢.7
FILTERNUMBER /5D CONTAINER _______ 7
FRONT HALF SUBTOTAL £3 mg
BACK HALF |
INPINGER CONTENTS AND WATER WASH OF CONTAINER O me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM 2.6
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASK OF INPINGERS, CONNECTORS, ~ CONTAINER 2.3 nt

AND BACK HALF OF FILTER HOLDER

BACK HALF sUBTOTAL _ 3 2. § ot

TOTAL WEIGHT mg

MOISTURE

IMPINGERS
FINAL VOLUME 202~ _ mi
INITIAL VOLUME _Q &, ml

NET VOLUME ml

SILICA GEL
FINAL WEIGHT Q1.+ ¢ _t :
INITIAL WEIGHT 28 __ ¢ t e
NET WEIGHT 2 £ _t t

-114-
TRANSPORTATION AND ENVIRONMENTAL OMERATIONS OF TRW INC.
MCcLEAN OFFICE » 7600 COLSHIRE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000

so, - 431

TOTPILWEHT /47 8

TOTAL MOISTURE '1«! /]‘ t




TRYY

3)7

ANALYTICAL DATA

PLANT /4 SHRco
DATE //2 :3,Z 25
SAMPLING LOCATION _

SAMPLE TYPE

run nuweer S NE-S
SAMPLE BOX NUNER _

CLEAN-UP MAN (T N2 ZuAl

COMMENTS:

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER ' mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _2) CONTAINER /£, 3 -
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER o
AND BACK HALF OF FILTER HOLDER - ’
BACK HALF SUBTOTAL ng
TOTAL WEIGHT mg
MOISTURE
IMPINGERS | +’>\g NI o )
FINAL VOLUME _! ml HHJ o
INITIAL VOLUME ml ~JSO m
NET VOLUME ml -2 w|
SILICA GEL E
FINAL WEIGHT %_}th _t t
INITIAL WEIGHT g ¢ t
NET WEIGHT \ E.’}g ¢ t ToTAL NoisTURE_ 5 O L :
, : -115- ,\G;
TRANSPORTATION AND ENVIRONMENTAL O*ﬂ‘”o“s OF TRW INC. ~>\

. McLEAN OFFICE » 7600 COLSHIAE DRIVE, MCLEAN, VIRGINIA 22101 (703) 893-2000 '\6




TRLY

ANALYTICAL DATA

PLANT /RL O

DATE 73/75/

SAMPLING LOCATION R@(\MJUSP Inlet
sawpLe Tvee LIRS

RUN NuMBER /| 77’? >

SAMPLE BOX NUMBER
Yoo oAl

CLEAN-UP JgN

FRONT HALF

ACETONE WASH OF NOZZLE, PROB‘E. CYCLONE (BYPASS),

FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER _E_a_Q_ P

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE
[ 4 S +lo
IMPINGERS
FINAL VOLUNE %ﬂ /—/4 77 ”/
INITIAL VOLUME mi
NET VOLUME _— mi — q, m/
SILICA GEL

FINAL WEIGHT

COMMENTS:

3/

-~ b‘ , ‘
INITIAL WEIGHT %%JE g ¢
NET WEIGHT 19.0 ¢ g

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TAW INC.

McLEAN OFFICE » T600 COLSHIAE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000

LABORATORY RESULTS
CONTAINER ne
CONTAINER /3.3 ot
FRONT HALF SUBTOTAL mg
CONTAINER nt
ETHER-CHLOROFORM

EXTRACTION . ne
CONTAINER ot
BACK HALF SUBTOTAL mg

TOTAL WEIGHT me

e

:. | TorAL woisTuRe___| C. " .
}16-



TRYY

ANALYTICAL DATA

ot LASAR COMMENTS:
owte /24723

sanpLe Location Ll 1r0 T i $iw0
sawpLe Tvpe L@ !
RuN Numeer POV -

SAMPLE BOX NUMBER
CLEAN-UP MAN :IZ )% \A0RLOAN

3

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TRW INC.
MCcLEAN OFFICE « 7600 COLSHIAE DRIVE, MCLEAN, VIRGINIA 22101 (703) £93-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER me
FLASK, FRONT HALF OF FILTER HOLDER .
e
FILTER NUMBER _ 2NS CONTANER _______ [20.0 n
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
MALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, * CONTAINER mg
AND BACK HALF OF FILTER HOLDER '
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
VOISTURE e
' LTy
IMPINGERS 20% L "b -
FINAL VOLUME QA Om ~HEOmM }
INITIAL VOLUME 200 5o m\
NET VOLUME _ = 2=l O \
SILICA GEL o
FINAL WEIGHT &7 < —t s
INITIAL WEIGHT : ¢ t I 4’
NET WEIGHT A e ¢ " TOTAL MOISTURE ‘ e
-117-
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TRANSPORTATION AND ENVIRONMENTAL OMERATIONS OF TRW INC.

MCcLEAN OFFICE + 7600 COLSHIRE DRIVE, MCLEAN, VIRG/NIA 22101 (703) 893-2000

99
TRLY
ANALYTICAL DATA
PLANT S 7) COMMENTS:
DATE / :
SAMPLING LOC% (' TN ,J‘HUQ
SAMPLE TYPE, \ \r?’\\ <
RN NumBer LY o~ S
SAMPLE BOX NUMBER .
CLEAN-UP MANJ@MQ)QALYO L\
FRONT HALF LABORATORY RESULTS— -
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER me
FLASK, FRONT HALF OF FILTER HOLDER
FLTER NumBER () CONTAINER 2025
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER -
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
" ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER g
AND BACK HALF OF FILTER HOLDER -
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
IMPINGERS .
FINAL VOLUME Q%%L mi u§a m
INITIAL VOLUME = ml 456 m
NETVOLUME _—& i A
SILICA GEL _
FINAL WEIGHT 2500 ¢ t ¥
INITIAL WEIGHT .50 ¢ ¢ t }
NET WEIGHT 3.0 ¢ ¢ ¢ TOTAL MOISTURE g
: -T18-




TRLY

ANALYTICAL DATA
Pu\uﬁogw D) COMMENTS:
DATE II/Q('/,/ il
SAMPLING LOCATION I
SAMPLE TYPE \\

RUN NUMBER A N E -5
SAMPLE BOX NUNBER ___
cLeanve s \NA DR |

25

TRANSPORTATION AND ENVIRONMENTAL OMERATIONS OF TAW INC.

McLEAN OFFICE + 7600 COLSHIAE DRIVE, McLEAN, VIRGINIA 22101 (703} 893-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
. , -
FILTER NUMBER _ 20 1 CONTAINER 2434 o
FRONT HALF SUBTQTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER :
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE
) I U ye
IMPINGERS 54 TEE |
FINAL VOLUME )7 i 5o
INITIAL vowme__‘f& M </SO
NET VOLUME - ml S
SILICA GEL A
FINAL WEIGHT 01 P -b: _t :
INITIAL WEIGHT 2 $.7> ¢ ¢ t
NET WEIGHT r© g ¢ ¢t TOTAL MOISTURE l Y t
. A19-




~

TRIS

ANALYTICAL DATA
Lt ASARCO COMMENTS:
oaTe ' =X /3™
— ——— —
samPLING LocATion L _nC T )Q\ s

) o
+

SAWPLE TYPE 1) P
RUN NUMBER D-QE -

SAMPLE BOX NUMBER
CLEAN-UP maN_\ QI T AL fam A

329

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TRW INC.
McLEAN OFFICE » 7600 COLSHIAE DRIVE. McLEAN, VIRGINIA 22101 (70J) 893-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER Po0.4 me
FLASK, FRONT HALF OF FILTER HOLDER
FILTERNUMBER P CONTAINER 2794 «
. 7 \ 2 : |
w2 FRONT HALF SUBTOTAL __ /2 7.8 .
O3 ‘\
BACK HALF |
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 2.7 g
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM ¢
HALF OF FILTER HOLDER EXTRACTION 22,/ mg
ACETONE WASH OF IMPINGERS, CONNECTORS, © CONTAINER (D) mg
AND BACK HALF OF FILTER HOLDER - C2 £. P
BACK HALF SUBTOTAL o me
TOTAL WEIGHT mg
- o 3 O-S
MOISTURE 5 o" - 4
IMPINGERS
FINAL VOLUME TOTHL W 3 92 iy
INITIAL VOLUME __ WEIEHT
NET VOLUME
SILICA GEL
FINAL WEIGHT ¢ ot
INITIAL WEIGHT ¢ ¢
NET WEIGHT t 3 TOTAL MOISTURE ?, 7 g
) -120-




TRYY

ANALYTICAL DATA

rnt LS4LC0
wre _[25/ 78>

sapLing Location [YAHZ.
sawpLE TveE /) 1A%

RUN NUMBER

SAMPLE BOX NUMBIR
CLEAN-UP MAN Z\\

‘/??ID)'/\C}

COMMENTS:

CME -7

TRANSPORTATION AND ENVIAONMENTAL OPERATIONS OF TRW INC.

McLEAN OFFICE » 7600 COLSHIAE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER 530 CONTAINER , | Q.3 mg
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER — e
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER '
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE
IMPINGERS ,; "
FINAL VOLUME %_tf‘%&_ i L’ir? S |
INITIAL VOLUME m V<
NETVOLUKE _— 20~ mi 12~ ol
SILICA GEL
FINAL welGhT 249, ) ¢ t :
INITIAL WEIGHT ©2° (D ¢ ¢ t )
NET WEIGHT AN ¢ ¢ ¢ TOTAL MOISTURE t
-121-



TRIY

ANALYTICAL DATA

COMMENTS:

PLANT_M'%‘
DATE _Z/Q /7

PN IO TAY

SAMPLING LOCATION
SAMPLE TYPE
RUN NUMBER
SAMPLE BOX NUMBER _

CLEAN-UP MAN T

2

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TAW INC.

McLEAM OFFICE « 7600 COLSHIAE DRIVE. MCLEAN, VIRGINIA 22101 (703) 883-2000

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER /2.9 mg
FLASK, FRONT HALF OF FILTER HOLDER 00. L
FILTER NUMBER %M CONTAINER 7 ; T mg
FRONT HALF SUBT(_)T}\L /3.0 mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER /03 mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION 235979
ACETONE WASK OF IMPINGERS, CONNECTORS, CONTAINER 3 e 4 mg
AND BACK HALF OF FILTER HOLDER :
BACK HALF SUBTOTAL _3€302.3 o
TOTAL WEIGHT mg
-— P 4
MOISTURE .SO,, 1724 4-
IMPINGERS ToThT -
FINAL VOLUNE %ﬁg_m werrr = 2o/4.9
INITIAL VOLUME 2.0 mi
NET VOLUME _— |
SILICA GEL 501
FINAL WEIGHT Jdo g t g
INITIAL WEIGHT §$24 ¢
NET WEIGHT 52045 ¢ : ' TOTAL MOISTURE g’l/ ]
' -122-




TRYVY

233~

ANALYTICAL DATA

COMMENTS:

SAMPLE TYPE ¢

RUN NUMBER D

SAMPLE BOX Nuwgm
CLEAN-UP MAN W

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),

FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER 7)9\“‘\/

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME

q mi
INITIAL VOLUME % ml
NET VOLUME = ol

LABORATORY RESULTS

CONTAINER ' S8.f u
. o [ 4 ,
CONTAINER ____ -é"‘(’ ne
174 -

FRONT HALF SUBTOTAL 7 ’ mg
CONTAINER /i mg
ETHER-CHLOROFORM

EXTRACTION 372.©6
CONTAINER 4.0 me
BACK HALF SUBTOTAL _378.4 =
TOTAL WEIGHT mg

SO, 3¢/
TB7rewensr = 342 <

SILICA GEL i
FnaL weiont 2583 ¢ 3
INITIAL WEIGHT t ” " 2
NET WEIGHT ¢ ¢ ¢ TOTAL MOISTURE t
' -123-

TRANSPORTATION AND ENVIRONMENTAL OMERATIONS OF TRW INC.
McLEAN OFFICE « 7600 COLSHIAE DRIVE. MCLEAN, VIRGINIA 22101 (703) 883-2000



TR

ANALYTICAL DATA

PLANT 74 §74 Réé COMMENTS:
DATE / S /9’8 .

SAMPLING LOCATION N0 idf)fﬁ%—?

SAMPLE TYPE 1/~ PN

RUN NUMBER v)P / 1,5_;”_1__

338

TRANSPORTATION AND ENVIRONMENTAL OMERATIONS OF TAW INC.
MclLEAN OFFICE+ 7600 COLSHIAE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000

SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER / ¢ ‘ mg
FLASK, FRONT HALF OF FILTER HOLDER é.'?
Q .
FILTER NUMBER =5 ' CONTAINER mg
FRONT HALF SUBTOTAL __ ? mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER o me
IMPINGERS, CONNECTORS, AND BACK © ETHER-CHLOROFORM 9, /
HALF OF FILTER HOLDER EXTRACTION _.é d mg
ACETONE WASH OF IMPINGERS, CONNECTORS, * CONTAINER / -8 mg
AND BACK HALF OF FILTER HOLDER : :
BACK HALF SUBTOTAL _ £ 26.F  m
~FOFACWEIGHT mg
MOISTURE LY % = 29
IMPINGERS 7O L EMHT = 878
FINAL VOLUME 22 ©___ i
INITIAL VOLUME mi
NET VOLUME e
SILICA GEL
FINAL WEIGHT ﬁ,i}_l_ o Y 8 J
INITIAL WEIGHT %) t t t ’7
NET WEIGHT T g ¢ ¢ TOTAL MOISTURE { 1
) -124-




TRIY

329

YRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TRW INC.

ANALYTICAL DATA
PLANT A SA k (O COMMENTS:
DATE 1/26 17 24 ’
SAMPLING LOCATION Ma_#e, Ta /gpj_%
sawpLeTvee __Povticulate /502
RUN NUMBER CPL/csE —2
SAMPLE BOX NUMBER
CLEAN-UP MAN ébﬂEQD_\ld[rLQ[EAZI |
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 2. ¢ me
FLASK, FRONT HALF OF FILTER HOLDER 235, 7
FILTER NUMBER 3332 CONTAINER e T  m
8
FRONT HALF SUBTOTAL 3 + . 2
BACK !'IALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 20+
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM P
HALF OF FILTER HOLDER EXTRACTION S23IPE
* ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER 227 m
AND BACK HALF OF FILTER HOLDER :
BACK HALF SUBTOTAL _ S 3PGC-7 m
FOTAWEIGHT _ mg
MOISTURE SO, = 25008
IMPINGERS » 7>7C - , &—
FaLvoLue 2 o 130 ™! 7;0)5,‘” = 3270
INTIAL VOLUME _ 2 nt QOO M |
NET VOLUME 0 wl
SILICA GEL
FINAL WEIGHT 3%\ 2 ¢ t s
INITIAL WEIGHT t ¢ t
NET WEJGHT g ¢ L TOTAL MOISTURE Q t
-125-

McLEAN OFFICE *» 7600 COLSHIAE DRIVE. McLEAN. VIRGINIA 22101 (703) 893-2000



TRIY

330

ANALYTICAL DATA
pant_ASARCD COMMENTS:
DATE /,/26 /73
sawpLinG LocaTion __Mafte  Tappid

SAMPLE TYPE _‘&Md" [Soy

RUN NUMBER Cl_-‘::/ csE-3
SAMPLE BOX nur%

R ,
CLEAN-UP MAN _ij._ydﬂdﬂﬂml |

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER _L’S_i

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE
IMPINGERS
FnaLvoLuve 228w /Y B ml
INITIAL VOLUME _288=_nl QOO m |
NET VOLUME I - S ml

LABORATORY RESULTS

CONTAINER 22.~- m
27?73.7

CONTAINER _ & / mg

©
FRONT HALF SUBTOTAL 3 {‘7 me

SILICA GEL
FINAL WEIGHT I“L_Sc :
INITIAL WEIGHT ¢
NET WEIGHT S t ]

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TRW INC.

-126-

CONTAINER 14.5 ot
T gee7 .
CONTAINER I’ ‘: 8 mg
BACK HALF SUBTOTAL __ S 331.0 o
TOTAL WEIGHT HHHE o
so, — 2447

o7 wenyr 37400

t
t
" TOTALMOISTURE____ ") 5 '

McLEAN OFFICE = 7600 COLSHIRE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000




TRYY

ANALYTICAL DATA

PLANTM COMMENTS:

DATE
SAMPLING LOCATION
SAMPLE TYPE

RUN NUMBER EEE“'
SAMPLE BOX nun;:s
CLEAN-UP MAN _QL&\\

FRONT HALF . ' : _ LABORATORY RESULTS

o f

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER : 5! : 6 mg
FLASK, FRONT HALF OF FILTER HOLDER : 2—2-‘ . r

FILTER NUMBER 33‘*" CONTAINER TS m

FRONT HALF SUBTOTAL _= 08 ./

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER o mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM / ’ ) 4_
HALF OF FILTER HOLDER EXTRACTION : mg
: 3s .+
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER ) Z 2 { 6
BACK HALF SUBTOTAL . mg
TOTAL WEIGHT $33.7 m
MOISTURE
IMPINGERS
FINAL VOLUME ‘+ mi
INITIAL VOLUME mi
NET VOLUME ml
SILICA GEL J—
FINAL WEIGHT & Q‘ —t t
INITIAL WEIGHT L4 t t Io(o <
NET WEIGHT g ] £ TOTAL MOISTURE * ]

TRANSPORTATION AND ENVIRONMENTAL OPEAATIONS OF TRW INC.
McLEAN OFFICE + 71600 COLSHIRE DRIVE. MCLEAN, VIRGINIA 22101 (703) 893-2000

o)



TRYY

ANALYTICAL DATA

Lt ASARCH

DATE _L'[Q_é:/ 32

SAMPLING LOCATION ﬁ_'aﬂ.QSﬁEu\lﬁ,_

SAMPLE TYPE
RUN NUMBER

PE—

SAMPLE BOX NUMBER
CLEAN-UP MAN_‘fﬁDd_QQu.D_&U___

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER 23S

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS

SILICA GEL
FINAL WEIGHT

NET WEIGHT

oo .
INITIAL WEIGHT t
g

Qb.?

FINAL VOLUME 8 ml
INITIAL VOLUME ml
NET VOLUME ml

COMMENTS:

33

TRANSPORTATION AND ENVIRONMENTAL OMERATIONS OF TRW INC.
McLEAN OFFICE » 7600 COLSHIAE DRIVE, MCLEAN, VIAGINIA 22101 (703) 893-2000

LABORATORY RESULTS
CONTAINER 593
| 408.2:
CONTAINER g mg
FRONT HALF SUBTOTAL __4€7:7  u
CONTAINER [l 2
ETHER-CHLOROFORM
EXTRACTION 9¢.¢4 ng
CONTAINER /-0
BACK HALF SUBTOTAL _ /9 24 w
TOTAL WEIGHT £7853 =
4
:, TOTAL MOISTURE l ) k g
-128-




TRLY 7

ANALYTICAL DATA

PLANTM L COMMENTS:

nus% _
SAMPLING LOC QDD_E.M&

SAMPLE TYPE ..a:lL__—

run numeer 1P E -3
SAMPLE BOX NUMGER

CLEAN-UP MAN oRUAL
FRONT HALF . : LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER 28.0 mg
FLASK, FRONT HALF OF FILTER HOLDER 2o2.L .

FILTER NUMBER _3_5(O CONTAINER ________ ; ’ I d= mg

FRONT HALF SUBTOTAL ___2 302~

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER o mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM -1
HALF OF FILTER HOLDER EXTRACTION -3 mg
ACETONE WASH OF IMPINGERS, CONNECTORS, " CONTAINER — e.4 mg
AND BACK HALF OF FILTER HOLDER ~ 29.7
BACK HALF SUBTOTAL : mg

TOTAL WEIGHT 3099 =

MOISTURE

IMPINGERS
FINAL VOLUME 2./ &2 i
INITIAL VOLUME O ml
NET VOLUME mi

SILICA GEL
FINAL WEIGHT % g ¢ L
INITIAL WEIGHT g ” ¢
NET WEIGHT ‘ ¢ : romemostore_ /4 @ t

-129-

TRANSPORTATION AND ENVIRONMENTAL OFERATIONS OF TRW INC.
MCcLEAN OFFICE + 7600 COLSHIRE DRIVE, MCLEAN, VIRGINIA 22101 (703) 893-2000



PARTICLE SIZING ANALYSIS



_ CALCINING DUCT .
CUMILATIVE YERCENT LESS THAN STATED MICRON SIZE

Jan. 27, 1978

TEST 334-DBE-1
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. CALUCINING DUC! _
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE

Jan. 27, 1978

PERCENTAGE

TEST 335-DBE-2
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~ CALCINING DUCT 4
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE

Jan, 27, 1978

PERCENRTAGE

40

TEST 336-DBE-3
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. CALCINING DUCT |
CUMULATIVE PERCENT LESS IHAN STATED MICRON SIZE

TEST 337-DBE
2
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. BAGHOUSE INLET '
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE -
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- BAGHOUSE INLET’ _
CUMULATIVE PERCENT LESS '.l_'HAN STATED MICRON SIZE

Jan. 19, 1978

PERCENTAGE

TEST 303-ABI-1b
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BAGHOUSE INLET .
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE

TEST 303-ABI-lc

Jan. 20, 1978
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.

.- BAGHOUSE INLET _
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE
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) BAGHOUSE INLET _
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE
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BAGHOUSE OUTLET

CUMULATIVE l’flRCENT LESS THAN STATED MICRON SIZE
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. - BAGHOUSE OUTLET _
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE
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. BAGHOUSE OUTLET _
CUMULATIVE PERCENT LESS THAN STATED MICRON SIZE
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METER BOX CALIBRATION DATA SHEETS



0T LIRLEH 2,29 7 e

Y < 2

BOX # 20,0

BHROMETRIC PRESSURE Py £2- &2 in. Hg DRY GASMETER # __2&/2
BY 7 ont ,?00/\)5,/
Orifice Gas Gas Temperature
Fenometer| Volume Volume Vet Test Dry Gas Heter Time ; '
Settling | uet Test Pry bas Meter Inlet Qutlet | Average © Y A ke
H )-ieter’ \fW fieter V d ‘ o .
(in. B,0) (r£3) (ft3) T, (OF) | Td (0F) |T o (°F)| T4 (OF) | (min.) .
/ Br| s | 8- 994
0.5 1500 |5+180 [/ | © 1245 | . 84| ).71]
' Slsi00 |[S08 | 7/ | 86 | 86 | 86 |l272]1.0l0]].973
#Blol co0 |Si12 |7, | &P | £P | 8 19./0 | ].000|1.808
ol Soo | 0417/ | 32 | o2 | 28 1908 |)-00 | |83
#020| /o.005] 1039 7| | $P | p2| P¥ 13,451,998~ 197 |
020 /9 00 | 10.426] 7| | €% | £7 | £F |I2.5],985) 199!
Average ' qO\ ’8(
Calculations
Y aie .,
A S5 Yy Fp (Tg + 460) 0.0317 &H i:_fif_)_{_)_ :
Vg (P, * 3% (T, + 460 R L o
"0.5 0.0368
1.0 0.0737 :
2.0 0.147
4.0 ©0.294
6.0 0.431 ‘
8.0 0.588 N
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. kAc
O AL 2, 1978 ' Box # 2788

RAROMETRIC PRESSURE P 27. 87 in.-Hg .  DRY GASHETER ¢ 2/88 )

/

BY Tor RoonEY

Orifice Gas Gas Temperature

Fanometer| Volume Volume Orv Gas Tetor )

Settling § Wet Test | Dry Gas Wet Test - : Time
H Meter v, | Heter Vg Meter nlet | Outlet | Average )

Gin. 1,0)| (7t%) (£3) | Ty (OF)|Td (OF) | T4y (°F)} Tq (OF)| (min.)

y | ane

05 V599 \¢ry |3 | 741 74 | 74 lIsiz/ | 995| 1 8og
o o~ 4.99 4.957. - 7) ©3 £3 £3 |12 | /229 [, ¢20
00| s L, |s55287 | 7/ |90 | 90 | 901 2./57]/.026 [‘65%3[
)| Si00 |$053 | 7/ |9 | 95 | 957 | 76|03 731
~02.0|10.0/ 110,77 R/ | 76 76 | 96 13.85|,968| 206
w020l 799 [108) |77 |98 [ 96 | 98 |/3,857:966| 206

Average !C{QC‘ /82,

Calculations
Y AHB
s | i Yy PpATq * 460) | 0.0317 4K (7, + 460)0 |
Yy (Pb + T-Z—Sl.iﬁ (Tw._,_ 460 Pb_ (Td ¥ /1'350) [——- Vw .
= . _ i
0.5 0.0368 -
1.0 0.0737 |
2.0 0.147
4.0 " 0.294
6.0 0.43]
8.0 0.588
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?/9 C

ONTE  L7A%ets 4 278 e BOX # Z?..%.’S"
BAROMETRIC PRESSURE P, £9.S% in. Hg ( [300) DRY GASMETER # __ £ &3S
BY Tom Toower
1.1252%;%; Voﬁ?ﬁne Vo(;lausmfe Vet Test Temp%:atl(’;:; Meter Time
sett ;ng ':’eiere;t M[,)er:,efdvsd Meter Inlet Qutlet | Average © Y A 1e
(in. H,0) (£3) (ft3) T, (CF) 1 Td (OF) | Ty, (°F)| T4 (°F) | (min.)
05 | 5000 |4aq |72-.| @0 | 2 | o |j2.03|1.03 | [ ¢/
FO| Cool|siez | 719 | g < {2 | o4 | ] 4
+0io| S0 |51l | 2/ g | for| 18,28 /o4 | | 02
el |55 | 2y 1Yo | o | 7o 8495 | 1.0S | [.L8
-s020| € cq | 104 | 7/ | Jio yrol 170 12,72 | oS | [ 7
020| 1p.00 | 10.46 | 7/ | 110 | ts0 | molizez|lo] /2]
‘ Average ! -O'fi" } (p%
Calculations
Y AHe
AH A Vu Py (Ty + 460) 0.0317 AH (T, + 460)g |2
Vy (P, + i (T + 460 Py (Tq + 460) [:: __J
“0.5 0.0368
1.0 0.0737
2.0 0.147 r
4.0 0.294
6.0 0.43)
8.0 0.538
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A<
DATE LLrret 2, (28 BoX # _< 3-’ <
BARDMET'RIC PRESSURE P, 27.27 in. Hg DRY GASMETER # 2/
By Toa Roowet
ng;;;l%gr Voﬁau?ne VoG’lauSme Temp%:attg:; Meter Time :
Settiing | Vet Test ?ry bas l'lerfJICetTgst Inlet Qutlet | Average © Y A e
H Meter VW Heter Vd )
(in. H,0) (£t3) (£3) T, (OF){ Td (OF) | Ty, (OF) Ty (OF) ] (min.)
0.5 4.9 (2133 /2 g0l ol £<|13.18 5:“-{9\ 1.0
A0 S S na| 7o) 1o | e 94 1o HEl 1, pesl 170
2610|500 [$298 7.~ | [/3 |90 |97.5 | 9.03| 987|1.76
s900|5. 500312112 oA |99 [I0) |9.06] 9871716
$020| - o | 525773 (112 |96 1o | 6o 9781 1.EY
5029 00539178 {i1a_ |90 | low |6 687811 A0
Average «C?F/CI’ ],7733
Calculations
Y AHE
Al Té".is : WV, Pp (T4 + 460) 0.0317 &H ‘ﬁw + 46(1)—'552 i
Vy (P, + T3 (T, + 460 Pp (Tq * 460) B v, i
0.5 0.0368
1.0 0.0737 ' b
2.0 0.147 )
4.0 0.294 E
6.0 | o0.43
8.0 0.588
_-145-




DATE //7/3’8

-y .QQ?SV

DRY GASMETER #

BAROMETRIC PRESSURE Pb in. Hg
_/\Jfgzm.g%
(in. H,0)| (ft7) (3 | Ty, (OF)|Td (OF) [Ty, (OF)| T4 (OF)| (min.) i
5 Tspor Aot 1671 % | P4 o ss 123 |1l
10 a9 |4ed | 0 |1#s W 142G Lo | LS
20 0 ol o5 |3 e s 195.500L° 13 3 1\o) [ 182
“ pop Lo | ¥0du4° 197 ssTa w099 | (.44
& |ghq | <14 A 1013198 limxlnozl Loa | LSy
8.0 ‘
Aversge | [,0)8
Calculations
Y aHe
OH T Vi Pp (Tq + 460) 0.0317 AH (T, + 460)p |
Vg (P + 736 (T, + 460 Pp (Tg * 460 m
— |
0.5 0.0368
1.0 0.0737 !
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588 \
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APPENDIX B

SAMPLE CALCULATIONS
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Nomenclature

Pb Barometric Pressure, mm. Hg.

Pm Average Orifice Pressure Drop, mm. H20

Tm Average Dry Gas Meter Temperature, °C

Vm Volume of Dry Gas Sampled at Metor Conditions, Am3

vmStd Volume of Dry Gas Sampled at Standard Conditions(]), Nm3

Vw . Total H20 Collected in Impingers and Silica Gel, m!

sztd Volume of Water Vapor Collected at Standard Conditdons(]), Nm3
pAL Percent Moisture in Stack Gas, by Volume

Md Fole Fraction Dry Stack Gas

%dOé Percent COZ-by volume, dry
2 Percent 02 by volume, dry
%C0o Percent CO by volume, dry
%Nz ~ Percent Nz'by volume, dry

de Molecular Weight of Dry Stack Gas, gm/gm-mole

MU Molecular Weight of Wet Stack Gas; Qm/gm-mo]e

Cp Pitot Tube Coefficient |

P Stock Gas Pressure, mm. Hg., absolute

T, ' Stack Gas Temperature, °C

T; Average Stack Gas Temperature, °C

APS Velocity heéd, mm. H20

Vs -~ Average Stack.Gas Ve]bciﬁy, Stack Conditions, Am/s

A5 Stack Area, m2

QS Stack Gas F]pw Rate at Standard Conditions(]), ary Nm3/min

B3



Q Stack Gas Flow Rate at Stack Conditions, Am3/min

Tt " Net Time of Test, min.

Dn Sampling Nozzle Diameter, mn.

%1 Percent Isokinetic ,

me Particulate Collected in Probe, cyclone and filter, mg.

my Total Particulate Col]ected, mg.

IC Percent of Particulate Caught in Impingers

Csf Particulate Concentrations at Standard Conditions(I), dry,
based on probe, cyclone and filter catch, mg/Nm3

CSt Particulate Concentration at Standard Cond1t1ons( ) dry,
based on total catch, mg/Nm '

af Particulate Concentration at Stack Conditions, based on

‘pnobe, cyclone and filter catch, mg/ 3

Cat Particuiate Concentration at Stack'Conditions, baced on total
catch, mg/l\m3

Ef Particulate Emission Rate, based on probe, cyclone and filter
catch, kg/hr

Et Particulate Emission Rate, based on total particulate éatch, kg/hr

Pu Unit Process Rate,

PEf Particulate [mission Rate on a Process Basis, probe, cyclone
and filter catch, kg/

PEt Particulata Lmission Rate on a Process Basis, total catch
kg/

ZEA Percent Excess Air in Stack Gas

B4



Calculations

1.

Volume of Dry Gas Sampled at Standard ConditiOns(])

13.6 )

std (Tm ¥ 273) ( +273)

= Nm3 .

(1)

Volume of Water Vapor at Standard Conditions

Vi = 0.0013 x vV, © 2.0013 x = NmS

gzs
Percent Moisture in Stack Gas by Volume -

W - 100 x V. :

Moo= ) wgas = 100 x _ g
vV Vm + .
wgas + Tstd

Mole Fraction Dry Stack Gas

M., = 100 - %M _ 100 -

d 100 - 1G0

Molecular Weight of Dry Stack Gas

o L 32 28 . .
My {%C0 x y55) * (%0, x 159) * [(%CO + % N,) x 755 1 =

{ x .44) + ( x 0.32) + [( + )y x .28)

= gm/gm-mole

Molecular Weight of Wet Stack Gas

i}

Nid Wy x My o+ 18(1-My) = X + 18(1- )

gmlgm—hole

B5



10.

1.

Stack Gas Velocity at Stack'Conditions(Z)

- » | 7 . _ml__ % =

34.97.x X — L% - Am/sec

-

Stack Gas Volumetric Flow Rate at Standard Conditions(1), dry

X

2.325 x VS X AS X Md X Ps . 2.325 x X

s (T, + 273) ( +2s)

NmS /min

Stack Gas Voluhetric Flow Rate at Stack Conditions

Q . 2.59 X.QS(TS 4 273) . leg X ) ( + 2731
a Pg X Mg _ X
= Am3/min
Percent Isokinetfc
54,120 x (T; +213) x V_
¥ = ' std
VS X Tt X‘Ps X Md X (Dn)Z
= 54,120 x ( + 273) x o
’ X X X X ( j2 - q

Particulate Concentration at Standard Conditions(]). dry,
based on probe, cyclone and filter catch

(@)
]

32
i

fl

mg/Nm3

B6



12.

13.

14,

16.

17.

Particulate Concentration at Standard Conditions(]), dry,
based on total catch

Particulate Concentration at Stack Conditions, based on probe,
cyclone, and filter catch

caf

‘0.3855 X'CSf X Ps X M

d

(TS + 273)

mg/Am3

. 0.3855 x

mg/Nm3

X

X

(

+ 273)

Particulate Concentration at Stack Conditions, based on total catch
0.3855 x CSf X Ps X Md

“at

Particulate Emission Rate, based on probe, cyclone, and

Particulate Emission Rate, based on total catch

0.3855 «

- X

X

'(TS + 273)

mg/Am3

Ef = 1,000,000 x‘CSf X Q

S

1,000,000 x

Et = 1,000,000 x CSt X QS = 1,000,000 x

(

X

X

+ 273)

n

Particulate Emission Rate on a Process Basis, probe, cyclone,
and filter catch

B7

filter catch

kg/nr

kg/hr



Particulate Emission Rate on a Process Basis, total catch

18.
PE, = Ft = =
t .
u
\
(1) Standard Conditipns:  20°C, 760 mm. Hg. '
(2)

vV AP x (T_ + 273) 1is determined by averaging the square root
S s of the product of the velocity head (aP_)
and the absolute stack temperature S
(TS + 273) at each sampling point.

B8
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Daily Activity Log
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APPENDIX C

DAILY ACTIVITY LOG

Sunday, January 15

A11 personnel traveled to E1 Paso.

Monday, January 16 _
Arrived on site at 8:15 AM. Proceeded to set up mobile laboratory and
set up first sampling location. The rigger was completing the scaffolding

at the baghouse inlet. Found out only one converter was running. Since we
needed at least two running to test, we were unable to test in the afternoon.
Two converters were to be operating on Tuesday afternoon. We did the pre-
liminary velocity traverses at three locations, got set up as much as pos-
sible, and left at 4:30 PM.

Tuesday, January 17

Arrived on site at 2 PM during a light rain shower. The rain stopped
at 3:30 PM. We continued to prepare for testing. Heavy rainstorms with
high wind and Tightning forced us to discontinue and cover up the equipment
at 5 PM, Left the site at 6 PM.

Wednesday, January 18
Arrived on site at 8 AM. The plant curtailed operations due to inversion
condition for a few hours. Started the first particulate run at 10 AM and
ended at 1 PM. Ran two additional tests at the inlet and outlet without any
significant difficulties. Left the site at 10 PM.

Thursday, January 19

Arrived on site at 8 AM. Changed to arsenic and trace metals testing
on the converter building fugitive emissions baghouse. The weather was very
cold. With the wind chill factor the ambient température was 5°F. Completed
one test on the inlet and outlet at 3:45 PM. Left the site at 4 PM.

Friday, January 20

Arrived on site at 8 AM. Heavy snow flurries and extremely high sulfur
dioxide levels at the baghouse locations forced us to switch over to the matte
tapping location. Performed‘two arsenic tests at matte tapping, and four
particle sizing runs at the baghouse locations. Left the site at 6 PM,
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Saturday, January 21

Arrived on site at 8:15 AM. Ran a particulate run at the baghouse loca-
tions. Completed the test at 12:30, but were unable to do a second test
because the plant curtailed operations.

Monday, January 23

Arrived on site at 8 AM. Plant production was curtailed until about
10 AM. Ran final particulate samples at baghouse locations. Moved equipment
to the calcining test position and balloon flue.

Tuesday, January 24

Arrived on site at 8 AM. Started running a test at the matte tapping
location on1y to be told that they would stop tapping for the day at about
10 AM.  Switched to the calcining fugitive duct and ran three arsenic tests
and one particulate test. Plant was only running one converter.

Wednesday, January 25

Arrived on site at 8 AM. Ran two tests at the matte tapping and two
tests at the calcine fugitive duct. Left the site at 6 PM,

Thursday, January 26

Arrived on site at 8 AM. Ran two tests at the matte tapping position and
two particulate tests at the exit from the roaster reverberatory ESP (balloon
flue). Left the site at 6 PM.

Friday, January 27

Arrived on site at 7 AM. Ran one particulate run and one SO2 run at the
balloon flue. Ran 4 brinks particle sizing tests at the calcining fugitive
duct. Packed up equipment and were ready to leave at 12 PM.
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