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SECTION 1

INTRODUCTION

The Asarco Copper Smelter in Tacoma, Washington processes ores of high
arsenic content, and has the only arsenic production facility in the United
States. The hazardous nature of this material has caused Asarco to install
highly efficient control devices for processes emitting arsenic rich dusts.

From September 12 through September 25, 1978 a test team from TRW per-
formed emission testing on several control devices and fugitive emissions
gas streams. The control device sampling locations included the inlet and
outlet of the roaster baghouse, the inlets and outlet of the arsenic kitchen
baghouse, and the outlet of the reverberatory furnace electrostatic precipi-
tator. The fugitive emission system sampling locations included the matte
tapping, slag tapping, converter slag return and calcine emissions ducts.

The samples taken were analyzed for arsenic and sulfur dioxide. This
data will be used to support the EPA in establishing performance standards
for the copper industry.

This report presents the results of the sampling and analysis effort at
the Tacoma Copper Smelter. The following sections of the report contain a
summary of the results, descriptions of the sampling locations, descriptions
of the sampling and analysis procedures, and appendices containing field and
laboratory data and example calculations.



SECTION 2

SUMMARY AND DISCUSSION OF RESULTS

The results of the sampling and analysis program are summarized in
Tables 1-10. Three sets of tests were performed at each sampling location.
The results of these tests and the average values for the three test are
given in the Tables.

Tables 1 and 2 give the results of the inlet and outlet tests at the
roaster baghouse. The inlet and outlet tests were done simultaneously during
normal operating periods of the roaster. The only difficulty encountered
during these tests was the plugging of the inlet location nozzle several
times during these runs. The material plugging the nozzle was recovered
into the probe rinse container and the test was continued.

Table 3 presents the results of the tests done at the outlet from the
reverberatory furnace electrostatic precipitator. This location required
vertical sampling with a 15 foot probe and a teflon flex line between the
probe and the filter (see diagram #2). The duct had a significant amount of
sediment in the bottom which precluded sampling at several traverse points.
Since the plant was on curtailed production due to meteorological conditions
some delay was encountered in completing these tests.

The data from tests done at the matte tapping, slag tapping, calcine
discharge, and converter slag return are given in Tables 4, 5, 6, and 10, re-
spectively. The activities feeding these fugitive systems occur for short
periods throughout the converter cycle, and consequently sampling had to be
timed to coincide with this intermittant schedule. Matte and slag tapping
fugitive emissions were sampled over 5 to 8 minute periods when either matte
or slag was being drawn from the reverberatory furnace. Sampling at these
locations was coordinated by EPA observers with transceluers who alerted the
sampling teams as to when to start and stop sampling trains.

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



Although matte and slag are tapped from the same furnace, the fugitive
emissions from these processes were quite different. The amount of arsenic
and sulfur dioxide in the fugitive emissions from the matte tapping process
were considerably higher than the emissions of these constituents from the
slag tapping process. Arsenic emissions were 11.6 times higher and sulfur
dioxide emissions were 5.7 times higher (see tables 4 and 5).

Sampling of the calcine discharge ducts was done as the larry cars were
filled. The concentration of arsenic in these emissions was similar to that
of the roaster outlet, but volumetric flow of gas through the duct was much
smaller, and consequently so was the mass emission rate from this source.

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

At the matte tapping location, taps were of short duration and only one
point was sampled per tap, since the time for each tap varied, the sample
time for the points varied also.

Tables 7, 8 and 9 summarize the data from testing at the arsenic plant.
Tests at these locations were done simultaneously. Tables 7 and 8 give data
from the two inlets to the arsenic baghouse (arsenic kitchen and metallic
arsenic, respectively). This data indicates the very high concentrations of
arsenic, entering the baghouse (averaging 506 ppm from the arsenic kitchen,
and 649 ppm from the metallic arsenic area). The data from the second metal-
lic arsenic test on September 24, 1978 indicated that the process may not
have been operating during the test. This is based on the low arsenic level
found at the metallic arsenic inlet location and a correspondingly low ar-
senic concentration at the baghouse outlet for this test. Consequently, the
average concentration and mass emission rate for the metallic arsenic inlet

and baghouse outlet should be based on the first and third tests rather than
all three tests.

Table 11 and Table 12 presents the process data results. Table 11 is the
summary of all the process samples collected. Table 12 presents a compariscn
of the analytical results between Asarco Laboratory personnel and TRW lab- -
oratory personnel through the use of selected samples. These replicated

samples were prepared by Asarco personnel utilizing pulverizing equipment
and a sample splitter.



TABLE 1 ROASTER BAGHOUSE INLET ARSENIC/SO2 RESULTS

AVERAGE
RIN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGL ESH METRIC ENGLISH METRIC
UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS
1 DATE 9/15/78 9/15/78 9/15/78 9/15/78 9/16/78 9/16/78
1T STACK FARAMETERS
Pst - STATIC PRESSURE, “HG (HG) .15 3.9 -.a -2 BRI 3.9 .10 2.53
Ps - Srack Gas PResSURE. "Ho ABSOLUTE (MMHG) 29.93 760.22 30.20 767.08 30.33 7170.38 30.15 765.89
T {0y - Votume T Pay -2 -2 .2 .2 .2 .2 .2 .2
T 0,7~ Voume T DRy 20.4 20.4 20.4 20.4 0.4 20.4 20.4 20.4
2
80, - Vorume % Dev .65 .65 .96 .96 .81 .81 .8 .8
7 Ny - VouMe % DRy 78.75 78.75 78.44 78.44 78.59 78.59 78.59 78.59
Ts - Avirack STAch TemperaTure OF (90) 201.4 98.1 184.9 84.9 203.4 95.2 196.6 9.4
T Ha0 - 3 MotsTure g Sycn Gas, Py VoLume (%) a“ 3.4 34 4.5 %1 a3 [N
As - Srack Adea, FT (M) 7. 5.3 57, (%] 57, 5. 57 5.
o - oLecuar METGHT oF Stack bas, DRy Rasis 29.08 29.08 29.19 29.19 29.15 29.15 29.14 2914
¥ - MOLECULAR WE1CHT OF STACK GAs, WET Rasis 28.59 28.59 28.81 28.81 28.64 28.64 28.68 28.68
Vs - STacw fas Vewocity, Fr/sec, (w/sic) 3 66.22 20.18 64.20 19.57 69.88 21.30 66.77 20.35
s 7 Sraos fas .:““"‘"“'c E"” AT Z”‘“ CO"XZIT'T:TZ)»A[FESE'F‘: ::,: 3um) 226472.4 sa1s.s | 2198600 219.9 | 23899.6 &70.2 | 228320 6458.6
. 4 .
; STAC, fas r“{”'_‘";“ LOW AT STANPARD LONDITIONS 173520.6 4918.4 1752770 4965.4 180145 5216.5 177679.7 5033.4
Ao VERCENT Tx(ess AIR 'R 4.7 .7 a7 1 I%; 47 4.7
f11 EST JONPITIONS
N
Ps - “AROMETRIC PRESSURE, "Ho (saHG) 29.78 756.41 30.21 767.33 30.18 766.57 30.06 763.44
N - SAMPLING NOZILE DIAMETER, IN. (MM} a7 47 RIY 4.75 .187 475 187 s
T . ameLing Tive, ~in 80. 0. . o. 80. 80. 81.3 81.3
Vn - SampLE VoLume, ACE (n3) 45.80 1.30 54.32 1.54 am 1.33 49.08 1.39
Ne - VET SaMPLING POINTS 2. 2. 20. 20. 20 20 20.3 20.3
C» - Prret Tuee COEFFICIENT -84 -84 o4 R .84 .84 .84 .84
Tw - Averace Meter TewpEraTurRe OF (O0) 93.5 34.2 8.5 2.3 79.8 26.6 86.6 0.4
Pm - AveRace OR1Fice PRESSURE Drop, "HoD (meH,0) 9% 24.38 92 23.37 1.60 0.6 1.8 29.46
Vic - ConpENSATE CoLLECTED (|mpINGERS AND GEL)}, MLS 4. .. 9.3 9.3 6.3 %.3 a5 s
R _ " . . X . .
OF - Stack VeLociTy Head "Hy0 (ip0) 1.0 27.94 107 2718 tae .50 e 28.07
IV TEST CALCILATIONS
Vw - CONDENSED WATER Vapor, SDCF (N3) 5 .;':: I-g: 1.88 .08 2.18 .06 2.00 .06
VM - VOLUME OF GAS SamPLED AT STANDARD ConDITions, DSCF (Nw”) . . §3.09 1.9 45.64 1.2 7.7 l];s
T Hy0 - Pereent Moisture, By VoLume 4.4 4.4 14 3.4 a5 45 4 .
Ms - MOLECULAR WEIGHT OF STACK GAs, WET Basis 28.59 28.59 28.81 28.81 28.64 28.64 28.68 28.68
Vs - STack VELGCITY, FT/SEC (WSEC) 66.22 20.18 64.20 19.57 69.88 21.30 66.77 20.35
21 - PERCENT ISOKINETIC .6 9.6 108.2 108.2 %. 95. 99.3 99.3
¥ ANALYTICAL DATA
A) AnseniC FRONT HaLr
ProBe (M6} 83.0¢ 404.60 304.20 363.93
Cycrone (Mo) -— — —_— —_
FicTER {mMG) 4.30 3. 28.50 22.93
ARSENIC FRONT HALF TotaL (mg) 387.30 440.60 332.70 386.87
oM, (me/ud) 100.5066 N3.7868 93.8353 292.9587 80.6545 251.8077 91.6666 286.1844
Am, (xa/uR) 203.965 92.5853 192.2438 87.2645 173.5966 78.8001 189.9353 86.2167
B) ARSENIC - IMPINGER
s LL.;. Enagouzcnon 60 .20 3013 -~
Ppm, (MG/M3) 1557 4861 .BHM45 2.7926 .7588 2.3690 .6030 1.8826
$/uR, (xGInR) 3160 1434 1.8326 .ane 1.6243 713 1.2576 5709
IMPINGER #3,4,5 (me) - _ _ _
pem, Ma/M3) — — — -— —_ -_— — -
#/ur, (xG/HR) -— — — _ — — —_— —
() ARSENIC - [MPINGER TOTAL (MG) .60 4.20 3.3 2.64
opm, Mo/M3) 1557 4861 .B94S 2.7926 L7588 2.3690 6030 1.8826
#/uR, (KG/WR) L3160 183 1.8326 .ang 1.6243 1373 1.2576 5709
D) TotayL Assenic  (m6) 387.90 444.80 335.8) 389.5)
pom, (mG/M3) 100.6623 314.2729 947298 295.7514 81.4133 254.1767 92.2685 288.0670
#/R, (RG/HR® 204.2814 92.7287 194.0764 88.0964 175.2210 79.5374 191.1929 86.7875
B Toran $0p e 21517.18 38448.8 285725 29512.83
opm 6543.5537 9595.9051 8117.1875 8085. 5488
(mesn 17433.015 25564940 21625.413 21541122
"iaB, CRG/HR) 136837 | s1a3.7501 | 16776.0889 | 761s.t09a | 1a908.5969 | 6767.4067 | 14338.7883 | 6s0a.7s57




Table 2

Roaster Baghouse Outlet’

RUN NUMBER
ENGLISH METRIC ENGLISK METRIC ENGLISH METRIC ENGLISH METRIC
UHITS INITS UNITS UKITS UNITS UNITS UNITS NITS
I Dwre
9/15/78 9/15/78 9/15/78 31528 1 8016778 3/16/78
1T STACK PARAMETERS
PsT - STATIC PRESSURE, “Ho (mmHe) -0.147 -3.74 ~0.147 -3 -0.147 -3 -3.74
Ps - STack Gas Pressure, “Ho ABsoLute (mMHe) 29.63 752.68 30.06 763.60 30.03 762.84 29.9 759.71
% C0p - VoLume % Drv 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
4 06 - Vorume % Dry 0.4 20.4 20.4 20.4 20.4 20.4 20.4 20.4
% CD - Vorume T Drv 0.70 0.70 0.80 0.80 .52 0.52 0.67 0:67
% Ny - VoLuwe % Dev 78.70 78.70 78.60 78.60 78.88 78.88 78.73 78.73
Ts - Averace STack Temperature OF (°0) 191 88 189 87 180 82 187 86
I Hy0 - ¥ MoIsTuRE é" S§Acx Gas, By VoLume 5.95 5.9 5.0 5.0 5.6 5.6 5.5 5.5
As - STack AREa, FTS (M} 44.18 4.10 44,18 .10 4418 4.10 4.8 4.10
Mo - MoLECULAR WEIGHT oF Stack Gas, Dev Basts 29.10 29.10 29.%4 29.14 29.04 29.04 29.09 9.09
Ms - MoLECULAR WEIGHT oF STACK Gas, WET Basis 28.45 28.45 28.58 28.58 28.42 8.82 28.48 28.48
Vs - STACKk GAs VeLociTy, FT/sec, (M/sec) 3 85.79 26.15 84.85 25.86 8.30 26.30 85.65 i6.10
Qa - STack Gas VoLuMETRIC Fuow AT STack CowpiTions, ACFM (Nw’/miy) 227002 6429 224518 6359 228348 6467 226622 6418
Qs - STAck Gas VoLumeTRic FLow a7 STANDARD Conpitions, NSCFM (NM’/Mmin) 171887 4868 174633 1946 178671 5060 175064 4958
% EA - Percent Excess AiR 7 4.7 4.7 4 4.7 'R 4.7 4.7
111 TEST CONDITIONS
Ps - BAROMETRIC PREssure, "Ho (mMHc) 29.78 756.41 30.21 7%7.33 30.18 266.57 30.06 763.48
Dn - SampLING NozzLe DiaMeter, IN. (Mm) 0.185 4.10 0.1875 4.76 0.185 4.0 0.186 412
T - SaMPLING TIME, MIN 120 120 120 120 120 120 120 120
Vi - SampLe VoLuwe, ACF (M) 91.47 2.59 95.98 2.12 95.87 2.12 9444 2.68
Ne - Nev SampLIkG PoinTs 12 12 IH 12 12 12 12 1”2
Cp - PiTor Tuee CoerFICIENT ’ 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Tn - AvERAGE MeTer TEmperature OF (°0) &8 3 95 35 ] 29 89 2
Pm - Average ORIFICE PRESSURE DIRop, “H)0 (mmH,o(0) ‘ 2.04 51.82 2.195 §5.75 2.30 $8.42 2.8 55.33
2 1
Vic - CowpensATE COLLECTED (IMPINGERS AND GEL), MLS i 120.3 106.8 122.2 IR
oF - Ssack VeweerT Heao " 0 (e O) 1.847 46.914 1.847 46.914 1.924 48.97 1.873 47.57
IV TEST CALCULATIONS
VW - CONDENSED WATER VAPoRr, SDCF W) > $.39 0.15 4.82 0.14 5.38 0.152 5.20 0.14
VM - VoLUME OF Gas SAmPLED AT Stanparn ConpiTrons, DISCF (Ru?) 88.182 2.50 92.651 2.624 94.293 2.67 91.705 2.60
% Hg0 - Percent MoisTURE, By VoLume 5.9 5.9 5.0 5.0 5.6 5.6 5.5 5.5
Ms - MoLECULAR WEIGHT OF STACK Gas, WET Basis 28.45 28.45 28.58 28.58 28.42 28.42 28.48 28.48
Vs - STACK VELOCITY, FT/SEC (M/SEC) 85.79 26.18 84.85 25.86 86.30 26.30 85.65 26.10
Z | - PERCENT ISOKINETIC 99.47 99.47 100.1 100.1 102.3 102.3 100.6 100.6
v ARALYTICAL DATA
A Arsenic Frowt llar
Prose (mG) ot 0.960 0.985 e o 1.14
Craone () e
FiLTer () e 0.575 0.625 0.27% b 0.492
Arsentc FrowT lLF TotaL (mG) - 1.535 - 1.610 - 1.750 1.632
R/SUF, (/) 0.268 0.6.15 0.268 0.6W4 0.286 0.655 0.274 0.628
R, KG/HR) 0.396 0.180 .40 0.182 0.433 0.199 0.412 0.187
\ P
B Qg;mc o o 0.08 o 0.105 i 2.210 - 6.798
W‘ 0,?,"5) 0.014 0.032 0.017 0.040 3.361 0.828 0.1 0.300
R, (K6/HR 0.021 0.009 0.026 0.012 0.554 0.25) 0.200 0.09
Tov, 1c () 1.615 1.715 3,961 2.43
" 0.282 0.647 0.285 0.654 0.547 1.483 0.405 0.928
W, (G6/iIR 0.416 0.189 0.428 0194 0.993 0.450 0.612 v.278
C Tora SO () 46687.3 55568.7 36943.07 46399.7
- 7029.2 7029.2 7962.8 7962.8 5202.2 5202.2 §731.4 6731.4
(/) 8158.7 18694.6 15850.6 21776 23901.5 13835.6 15970.3 17902.6
KR, (k6/R 12037.7 §460.2 13854.4 6284 .4 9260.5 4200.6 unz.s 5315.0

5




Table 3
ESP Qutlet

RUN NUMBER 2
ENGLISH METRIC ENGLISH METRIC ENGLISK METRIC ENGL ISH METRIC
INITS INITS UNITS UN]TS UNITS UNITS UNITS UNITS
1 Date
9/15/78 3/15/78
[T STACK PARAMETERS
PsT - STATIC PRessure, “He (wHs) 0.09% 2.43 0,09 2.43 0.096 2.4 0.096 2.3
Ps - Stack Gas Pressure, “He AmsoLuTe (mee) 30.22 767.48 30.28 769.00 30.36 .03 10.29 769.17
X (0, - VoLume X Dry [} [} [ [ [ [ [ [
X 0y - VoLuse % Dry 20 20 20 20 20 20 20 20
% (B - voLume T Dry 0.5¢ 0.54 rar 117 0.32 0.32 0.68 0.68
X N - VoLume T Dey 79.46 79.46 79.83 79.83 73.68 79.68 79.66 79.68
Ts - Averace Stack Temperature OF (90) 220 108 214 0 188 a7 207 98
T Hy0 - T MorsTuRe o S}ACK Gas, By VoLume 4.4 4.4 5.1 5.1 3.2 7 (X 4.4
As - Stacx ARea, FT4 (M%) 289 2.8 289 2.8 289 26.8 280 2.8
Mo - MoLecuLAr WEIGHT OF STAcK Gas, Dry Basis 28.97 20.97 29.16 29.16 28.90 28.90 29.0t 29.01
Ms - MOLECULAR WEIGHT OF STACK Gas, Wt Basis 23.48 28.48 28.59 28.59 28.49 78.49 28.52 28.52
Vs - STack GAs VeEroc1Ty, FT/sec, (W/sec)’ 34.03 10.37 34,89 10.63 3tas 9.59 33.46 10.20
Ua - STACK Gas VOLuMETRIC FLow AT STack CowpiTrows, ACFK (Neo/min) 589024 16681 603896 1702 S44425 15418 579115 16400
Qs - Syack Gas VoLuMeTRIc Frow AT STANDARD ConDiTrons, NSCFM (Nu’/min} 41557 12505 454539 12A73 413619 12280 443238 12553
% EA - Percent Excess AiR a7 a7 4 [R] w7 a7 4.7 .7
LIT TEST CONDITIONS
Pr - BAROMETRIC PRESSURE, "Ho (mMHc) .12 765.05 30.18 766.57 30.26 768.60 30.19 766.74
Dw - SampLING NozZLE DiaMETER, 1IN, (MM) 0.25 6.35 0.25 6.35 0.75 £.35 0.2% 6.35
T - SawpLinG TiME, MIN 16 s 108 108 108 08 m m
VM - SameLe VoLuwe, ACF (w3) 67.62 1.92 66.11 1.87 59.44 1.68 64.39 1.82
Ne - Nev Sampi inc Pointe 37 37 36 6 2% 6 36 36
Cp - Pior Tube CoeFFicIEnT 0.84 0.84 0.84 0.84 0.R4 0.84 0.8 n.ee
Tu - Avenace MeTer Temperature OF (°0) 102 39 9% 36 9 3 97 36
Pu - Averase Ortrice Pressure Daoe, "Hp0 (w50 0.2¢ 23.98 1.08 26.39 0.0 21.00 1.2 24,46
Vic - Conpensate CoLLECTED (IMPINGERS AND GEL), MLS &4.9 743 48.4 62.5
OF - STAcK VELOCITY HEAD "Hp0 (my0} 0.284 2 ¢.303 7.70 0.256 5.50 0.281 7.4
IV TEST CALCULATIONS
Vv - CONDENSED NATER VAPOR, SDCF (fw') - 3.0 0.085 3.37 0,09 2.215 0.063 2.8 0.081
VM - VoLume OF Gas SAMPLED AT STanDaro CowpiTiows, DSCF (Nm”) 64.036 1.81 63.418 1.80 57.400 1.626 61.618 1.745
T Hy0 - Percent Morsture, By VoLume 4.4 4.4 5.1 5.1 3.7 3.2 4 a4
Ms - MoLECULAR WEIGHT OF STACK GAs, WeT Basis 28.48 28.48 28.59 28.59 28.4° 28.99 28.52 28.52
Vs - Srack VeLociTy, FT/sec {(M/sgc) 34.03 10.37 .80 10.53 .45 .59 33.46 10.20
T [ - Percent 1soKINETIC 104.2 104.2 107.7 107.7 102.2 102.2 1047 108.7
v AVLYTICAL DATA
n ‘wsenic Front TaF
Prose (vG) 531z 6.0 21,36
Creuone (vG) - = ik --- .-
FiLter (%) - 14.50 --- 8.0 - 127
ARSENIC FRONT HALF TOTAL (MG} 67.62 18 39.53
Grs/SICF, (a3 18,27 37.29 8.98 3.78 2.61 9.67 22.18
LR 0] 6,68 27,98 35.04 11.99 6.35 36.90 16.74
o 1c Dack [ACF
1.55 0.77 === 1.6 - I
/) 0.37 086 019 0.43 0.43 0.8 0.32 0:%s
m»ﬁl 1.4 0.54 0.73 0.33 V.50 .13 1.2¢ 0.57
Tom, R - 69.17 o 37.73 15.60 40.83
S G, 16.65 384 3.7 21.01 (A1) 9.60 10.00 22.92
R, (G/1R) §3.09 28.62 25.17 16.23 15.59 7.7 38.1¢ 17.31
O Tora S0y (ve) o 25859.12 55752.1 14026.5 - 31879.3
oM 5361.3 1677 3244.3 6759.1
(ma/ud) 6222.9 14258.9 10431.4 31041.7 1765.7 8628.5 6H0S. 7 17976.4
¥R, e/ 23586.2 10698.6 52856.6 23975.6 14016.2 6157.7 J0153.0 13677.3

6




TABLE 4. MATTE TAPPING ARSENIC/SO2 RESULTS

2 ? AVERA}
RUN NUMBER
ENCLISH METRIC ENGLISH M L NG TSH LAACH] [ v
ENLTS fIN] T s INTTS LNTTS N N P
[ DATE ;
313028 $/19/28 9/20/78 UUTE %278 921478
[T STACK PARAME TERS

PsT - STaTic PRESSURE, “Ho (MmHe) 3 3.36 3 3.36 REl 3.36 13 3.%

Ps - Stack Gas PRESSURE, "He ABsOiuTt (MmHe) .24 768.10 30.21 767.33 w0 765.56 30.20 767.0

7 (0p - Voume X Pav 0 0. . Q. 0. 0. 9. 0.

, .
% 0 - Vouume 7 Drv 20. 0. 20. 20. 2. 20 20. 20
- Vouume 7 Dev 8 .18 1 .39 21 2 .26 e

04 -

T Ny - Vouume % Drv o 79.82 79.82 79.61 79.61 79.79 79.79 9.2 7974

Ts - Avemrace Stack Temperatump OF (O ,

o . 56.7 163 72.8 164, 71.1 1537 67.¢

T Hy0 - 7 MorsTuRe Iw STACk Cas, e VooomMe

As © Stack Amea, 1% (me) 1.5 1.5 0.8 0.8 0.9 0.9 107 V.ot

. , 5.85 543 5.85 .543 5.85 543 5.85 513

LI » W n IAS, |RY Pas)S B - . 3

D - MOLECULAR WETIaT OF STAcn M .87 28.987 28.94 28.94 28.87 28.87 28.89 25 0y

¥ - MOLECULAR WEIGHT DF 5Tack “as, Wit Fasis 28.70 28.70 28.85 28,85 28.77 28.77 28.77 200"

Ve - Stack has VELOCITY, F1/SEC, w/s.(" R 3/ , 61.17 18.64 61.02 18.60 6.82 18.84 6).34 15,6

sh - STACK (;:As VoLume TRIC ;LON AT me JlN{()lTIONS, DC(F: (::“/ o | 214707 608.2 2418.0 606.7 21698.8 618.7 21529.2 6047

s - y -

is P Srace fas me«n:]c LOw AT STAN"ARD (ONDITIONS, DS " 189441 536.7 181813 515.1 18329.1 519.2 18484.8 5217

R '
TF Percent Excess At 4.7 47 4.7 4.7 4“7 4.7 4.7 3.7
[10 TEST CONPITIONS

PB - BAROMETRIC PRESSURE, "Ho (Mmbc) 30.11 764.79 %.08 764.03 .01 762.25 30.07 78340

I - SameLInG HOz2ue DIAMETER, 1%, {mm) 259 6.35 250 6.35 250 6.35 .250 6.3%

T - Sampiing Time, MIN 78, 78. 75, 7. 7. . 7%.7 75.7

Vi - SampcE VoLuwe, ACT (M0 78.67 2.3 73.94 2.09 12.27 2.05 78.96 z

NP - NET SamPLINnG PoINTS 8. 8. 8. 8. 8. 8. 2. e

Cp - Pivct Tuee COEFFICIENT .84 N N .84 B .84 .8 4

Te - AviraGE METER Temperature OF ("(»» 8.2 273 89.2 n.g 8.1 28.9 84.8 2.

Pm - Avirage Orifice PRESSURE Drop, Halt wugm 31.13 94.74 3.54 89.92 1.4 87.63 387 ar

Vic ~S(onn£:snz EOL;ECIEEH((‘J":W?;? AND GELY, MLS 2.8 2.8 12.6 12.6 1 130 16.8 :

OF - STACK VELOCITY HEAD "Ho0 (mdby 1.06 26.92 1.0 25.65 1.03 26.16 [BEE] 6.2
1V TEST CALCULATIONS
. 3 a7 .03 .59 .02 817 .02 .7

Vw - (ONDENSED FaTer Vapor, SLCF (Nm ' 5 ! 3 93 5

VM - VOLUME OF GAS SAMPLED AT STANDARD ‘ON2ITIONS, DSCF (NM”) .9 a0 72.08 2.04 70.91 2.0 73.62

1 Hy0 - Pemcemt Moisture, By Voume 1.5 1.5 0.8 0.8 0.9 0.9 1.07

Ms - MoLEcuLAR WEIGHT OF STACk GAs, Wer Basis 28.70 28.70 28.85 28.85 2. 28.77 28.77 -

Vs - STack VELOCITY, FI/SEC (W/SEC) 61.17 18.64 61.02 18.60 61.82 18.84 6.3

T 1 - PerceNT [soxIneTic 90.5 9.5 9.0 9.0 9.0 90.0 90.5

Vv ANALYTICAL DATA 18.60 i 3

A) AesENiC FRONT HALF 8 2z.40 20.5 03.50
Prope (M) - - - -
CvcLoNe (MG) %.0 475.0 455.0
FiLten (mg) 108.60 37.40 a75.5
AasEnic Fron HALE ToTaL (mg) 15.7605 19.2052 78,0560 24,6949 75,8189 236.7106 56.5452
Pem, {MG/M7) 3.4898 1.5841 16.5879 7.5297 16. 2439 7.9% 12.00m HER
W/ur, (xG/WR)

B) ARSENIC - IMPincER (OLLECTION 7.% -0 <345 -

| INGER ¥, 2 (o) 1.0681 3.347 L0636 .1984 .0a69| 23 4082 el
pemM, (MG/MD) .2365 .1074 L0135 0061 9186 008 089¢ b
#/nR, (KG/uR)
IMPINGER #3,4,5 (mo) - - - - - - - -
PEM, MG/M3) - - - - - - - -
#/wr, {KG/HR) _— - —- - — - - -

{) ARSENIC - ImPingER ToTaL (mG)

Pem, (MG/M3)
#/uR, (KG/HR)

DV TovaL ARsgmic M5 115.96 497.81 3760450 -
pom, (HG/M3) 16.8287 52.5400 78.1198 243.8934 7e 90tk 2369816 LA
BIWR, (kIR 3.7264 1.6915 TE.6014 7.5358 16.2¢2° 1300 [T

I3 SOy m 108£3.15 216138
lELM ? 1844073 3891 526 :
QoY) 4912889 10367 €3
“IaR, e ek WB.842% 158.1675 705.7009 329.33% RN EE— -




TABLE 5 SLAG TAPPING ARSENIC/SO2 RESULTS

1 2 AVERAGE
PUN NUMBER
ENGLISH METRIC ENGL[SH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS UNITS UNITS UNITS UNITS UNITS UNITS
I MTE 9/19/78 9/19/78 9/20/78 9/20/78 9/20/78 9/20/78
11 STACK Fasavgrreg

Ps1 -« SUATIC TRESSURE, “He LwMns) - .51 -13.07 - .8 -13.07 BN 1} -13.07 - .81 -11.07

S8 - $7acn VAS PRESSURE, “HG JBSOLUTE (awbc) 29.59 751.59 29.70 754.38 29.50 749.30 29.60 751.76

T 00 - Volume T Tey 0. 0. 0. 0. 0. 0. 0. 0.

T a7 Vowumg T Tey 20. 20. 20. 2. 20. 20. 20. 20.

§3, - ‘oiuwe T Trv .03 .03 .05 .08 .07 .07 .08 .08

TN - oo TRy 79.97 19.97 79.95 79.95 79.93 79.93 79.95 79.95

Ts T dvprack Stacn Tcweemayume OF (20 67.6 9.8 106.0 4a.a 1a.8 aB.2 97.5 36.4

Toma) - T YersTuRE qu SpAcs Tas, T \oLoMe 1.5 1.5 2.3 2.3 0.3 0.3 1.4 1.8

A8 - STack AREA, £ L) 3.98 .370 3.98 370 3.98 .370 3.98 0

Yoo+ VOLECULAR WEIonT F STaca fas, TRy fasis 28.81 28.81 28.82 28.82 28.82 28.82 28.82 28.82

¥o . Yo ECULAE WEITMT OF STACK Cas, 28.65 28.65 28.57 28.87 28.79 28.79 28.67 28.67

STACh as v TY, FTUSEC, LM/ 0.3 24.48 76.70 23.38 80.41 24.51 7904 24.12
¢x Tas 3. veTRic FLow AT STACK (onztTiows, ACFM (N3/miy) 19180.4 543.4 18316.0 518.9 19201.9 544.0 18899.4 535.4
- STACS T3 Veiums e FLow AT STANDART “owDiTioNs, DSCFM (Nm?/miN) 18350.7 519.9 16570.6 469.4 17218.9 487.8 17380.1 492.4
v - Peacent Sxcess AR .7 &7 47 47 7 8.7 4.7 4.7
! IMRITINE

: Sanwets Tressume, "Ho meHo) 30.1 764.79 30.21 767.33 30.01 762.25 30.01 764.79

5 Lave 1N ILE JIAMETER, IN, (M) 187 475 187 4.75 187 4.75 187 4.75

TooSawRLING TiME, WM 120. 120. ni. nm. 60. 60. 7. 97.

Ve - Sameie Volume, ACF (w) 99.12 2.8 84.38 2.39 45.76 1.30 76.42 2.7

NP - NET SaMeLING PrINTS 12. 12. 2. 2. 12. 12. 12. 12.

<o - Pt Type (OEFFICIENT .84 .84 .84 .84 .84 84 .84 .84

Tw - MvERAGE YETER TEMPERATURE OF (00 82.7 8.2 7.9 25.1 76.§ 24.8 78.8 2.0

Ow - lvemace JRIEICE PRESSURE DROP, "Ho0 (w0 2.68 68.07 2.8 54.61 2.39 60.71 2.4 61.13

VLC - CONDENSATE COLLECTED (IMPINGERS AND CELY, MLS 2.6 2.6 2.0 2.0 2.6 2.6 2.7 257

QP - STACK VELCCTTY HEAD "0 (mMbal) 2.0 51.05 N 43.43 1.84 46.74 1.85 41.07

Vo OTEST (ALIULATIHONS

Ve - (ONDENSED ATER Vasos, SICF (w5 1.53 ‘o 1.98 06 22 - 1.2 -0

Y - VOLUME OF GAS SAMPLED AT STANDARD CONZiTiONs, DSCF (NwD) 97.54 a.n 8.16 2.38 6.4 1. 8. 2.15

% 4-C - PercenT Morsture, B VoLuse 1.8 1.5 2.3 2.3 -3 -3 1.4 1.4

¥ £ MoLgcuLAR WEIGHT OF STACK fias, WET EAs:s 28.65 28.65 28.57 28.57 28.7% 28.79 28.67 28.67

Vs - Stack VELOCITY, FT/SEC (M/SEC) 80.32 2a.48 76.70 23.38 .41 .5 79.04 2a.12

& 1 - PercenT lsoxineTic 9.2 n.2 95.9 95.9 92.) 92.1 9.1 93.1

V. ANALYTICAL DATA

Al AuSENIC FRONT HALF
ProBE (MG) 2.09 6.00 .85 2.98
CrecLone (mg) - - - -
FILTER (MG) 19.50 49.00 22.50 30.33
ARSEMIC FRON™ HALF ToTAL tMG) 21.59 55.00 23.35 330
PeM, (mG/M3) 2.5000 7.8055 7.3891 23.0692 5.8139] 18.1514 5.2384 16.3420
*/uR, (KG/HR) 5363 L2434 1.4m2 L6494 1.1701 L5312 1.0859 AT

3) ARSENIC - IMPINGER COLLECTION
IMPINGER 2], 2 (Mo) 461 s .0%0 222
FoM, (Mo/M3) .05 1667 154 0482 .0228 .0700 .0304 0950
B/4R, (kG/MR) .18 .0052 .0030 0018 .0045 .0020 0063 0029
LMPINGER 23.4.5 tM6) - - _ — —_ — - —_
poM, me/wd - - —- — _ - - —_
#/ur, (xG/wR) — — — _ _ . - _

( Amsenic - [mPInGER ToTaL (mg)
ceM, Mg/ M)
2/uE, CKG/HR)

D) Totar ARSENIC  (wG) 22.051 $5.115 23.44 33.54
eoM, (MG/M3) 2.5535 7.9121 7.4046 23174 5.8363 18.2214 5.2648 16.4370
/MR, (ka/HR 5477 L2486 1.4342 6510 11746 .5332 1.0522 L4776

£ Teraw S0y e 212.26 311165 2408.4 544 .10
pew 286.6391 489.8926 7021373 493.0897
e 763.6499 1305.1479 1872.1982 1313.6653
OIS 52.4648 21.8151 80.9690 36.7540 1206918, 54.7852 84.7085 38.4514




TABLE 6 CALCINE

DISCHARGE ARSENIC/SO, RESULTS

1 2 ’ 3 AVERAGE
RUN NUMBER -
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNITS ONITS UNITS UNITS UNITS INITS UNITS
1 DATE
a8 b ss20/78 9/20/78 9/20/78 9/21/78 9/21/78
1T STACK PARAMETERS
PsT - STATIC PRESSURE, "Hg (MMHG) K 1.87 .07 1.87 .07 1.87 .07 1.87
Ps - Stacx Gas PResSuRe, "He ABsoLuTe (mmHc) 30.08 764.03 30.08 764.03 30.12 765.05 .09 769.37
100y - Voiume X Dy 0 0 a. 0. 0. 0. 0. o.
X 0y - VoLuMe % Dry 20. 20. 20. 20. 20. 20. 20. 20.
N, - VoLuMe % DRy .07 .07 1.2 1.2 .22 .22 .54 .54
TN, - VoLume T Dy o 79.93 79.93 78.68 78.68 79.78 79.78 79.46 79.46
Ts - Averace STacx TemperaTure OF (°C) 78, 25.6 1)
. . . 25.6 0. 6.7 78.7 %.0
% HgD - 7 MoisTure I S}ACK Gas, By VoLume 2.5 2.5 0. o o o . ®
:s : i:)‘c‘ AR:A\'I :lm(:r)SuCK Gas, Dry Basis 54 -1 -5 -8t 545 -0s1 8 -1

b LECULAR WE . .82 28.82 28.27 29.27 28.88 28.88 28.99 8.9

Ms - MOLECULAR WEIGHT OF STACK Gas, WeT Basis 28.55 28.55 29.21 29.27 20.88 28.88 28.90 28.90

Vs - STack GAs VELoCITY, FT/sEC, (M/sic) 19.38 12.00 0.9 12.22 a.% e

. . R . . k] 2.2 8

0a - STack GAs VoLumeTRIC FLow AT STack Cowpitions, ACFM (No/miy) 1287.7 %.08 19105 796 1548.0 a.8s 1382 21 ‘;:

0s - STACk Gas VoLumeTRIC FLow AT STANDARD CoNp1TioNs, DSCFM (Nw”/min) 1238.8 ' . ) .

% EA - PErceNT Excess Alr ' 3.09 1293.4 .64 1523.7 43.16 1382.0 ®.30

ERCE 4.7 [ a7 4.7 4.7 47 a7 .7
111 TEST CONDITIONS .
PB - BAROMETRIC PRESSURE, "HG (mo) 30.01 762.25 30.01 762.25 .05 763.21 30.02 r82.59

DN - SampLING NOZZLE DIAMETER, IN. (mM) - 2501 6.35 .250 6.3% .250 6.35 .250 6.35

T - SampLING TIME, MIN 15, 15. 13. 13, 6.78 6.78 n.59 n.59

VM - SapLE VoLue, ACF (nD) .38 . 9.93 281 6.9 .18 9.42 267
Np - Net SampLIng Points 1. 1. 1. 1. 1. 1. 1. 1.

€p - Pitor Tuse CoEFFICIENT -8 -8 .84 o .84 N .. K

Tm - Averace METER Temeerature OF (O0) 0. 2.7 75. 23.9 76.3 2.6 71 25.1

Pm - Averace ORIFICE PRessure DRop, “HoO (wa,0) 2.4 60.96 2.3 §8.42 3.3 8.8 2.7 .7

Vic - CowpensaTe COLLECTED (IMPINGERS AND GEL), MLS 6.0 6.9 0. ° o o 2.0 2.0

OF - STack VELOCITY HEAD "HaD (mn0) a8 12.19 5 12.95 70 1.78 ‘6 wn
1v TEST CALCULATIONS - o o
Vw - CONDENSED WATER Vapor, SDCF (M) 3 : : . o 0. 0 0% -003
VM - VOLUME OF GAS SAMPLED AT STANDARD ConpiITioNs, DSCF (Nm”) n.a9 . 9.88 .28 6.96 .20 9.3 -2
1 Hy0 - Percent MolsTure, By VoLume 2.5 2.5 0. 0. 0. 0. -8 -8
Ms - MOLECULAR WETGHT OF STack Gas, WET Basis 28.55 28.55 29.27 3.7 28.88 28.88 28.9% 28.90
Vs - Stack VELOCITY, FT/sEc (W/sec) 39.38 12.00 40.09 2.2 7.4 14.43 Q.27 12.88
2 [ - PERCENT ISOKINETIC 9%.6 9.6 %.2 9.2 108.1 108.1 9.6 99.6
Y ANALYTICAL DATA

A) Ansenic FRONT Hak 52.50 6.3 8.0 .53
ProBe (o) — — — pa—
CycLoNe (me) 16.30 32.% B.25 19.02
FILTER (M6) 68.80 93.80 .05 85.55

Arsen1c FRONT HaLr ToTaL (me) 69.5173 217.0364 107.3447 335.1356 162.7862 477.0065 109.8827 343,0596
ren, (n6/w) 1.0064 aseds 1622 7366 27211 1.2 1783 8096
iR, (kG/HR)

B) ARsemic - IMPiNGeR COLLECTION .52 2.20 -8 1173

2 (me) .5254 1.6404 .57 7.8603 1.2996 4.0575 1.4476 4.5194
peM, (MG/M) .0074 .0034 .0381 .on .23 .010§ .0229 0104
#/uR, (kG/HR)
InpungeR #3,8,5 (M6) —_— —_ -
epM, Mo/M3) _ — . _ — _ —
¥/uR, (xo/HR) —_ — —- — — —_ —

0) Arsenic - [MPIRGER ToTaL (MG) - —_ —_ —_—
peM, (MG/M3) —_ —_— - - —
¥/uR, (k6/HR)

D) Torar Amsenic (Mg} 69.32 96.00 94.85 86.7233
pom, (MG/m3) 70. 042 218.6774 109.8623 2.9960 154.0858 481.0639 11.3303 347.5790
#/uR, (xG/WR) 1.0142 4604 1.6608 .7539 2.7442 1.2487 1.8064 .8200

L1

O JotaL S0y e 54,96 9936. 36 nrrae 390249
PPM 704 .4879 13325.58 2241.535 5423, 869
(me/mD) 1876862 35501.37 5971.786 14450.01
#/MR, (KG/HR) 8.7047 3.9513 171.90%0 78.0340 34.0663 15.4636 71.5600 32.4830




TABLE 7 ARSENIC BAGHOUSE INLET (ARSENIC

KITCHEN)

ARSENIC/SO2 RESULTS

AVERAGE
RUN NUMBER

ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UpITS UNITS UNITS UNITS UNITS UNITS UNITS

1 DATE 9/24/78 9/24/78 szara | sszam 9/25/78 9/25/78

11 STACK PARAMETERS

PsT - STATIC PRESSURE, "He (mHe) - g -4.86 -8 -4.86 -9 -4.86 -9 .86
Ps - Stack Gas PRessure. "Ro Amsorute (mec) 29.96 760.98 29.96 760.98 29.82 757.43 29.91 759.80
- VoLure T Dry -2 -2 -2 -2 2 .2 .2 .2

X 0, - VoLume 1 Dav 20.8 20.8 20.8 20.8 20.8 20.8 20.8 20.8

% (0 - VoLume % Dav 2 3 .57 57 9 8 46 4

T H - Voume % Day oF (0 78.68 78.68 78.43 78.43 78.5) 78.51 78.54 78.54

Ts - AVERAGE STACK T""’“‘"‘G“ F 5) 132.6 5.9 136.5 58.1 139.8 59.9 136.3 58.0

THO - % n:‘lls'runs 5»-(5 :Cl As, By Vorume 1.6 16 ‘0 0.0 29 | 29 15 35

As - Stack “"' T Stack Gas, Dav B -3.83 356 3.8 .35 Lm .35 18 1356

Mo - PogcuLar WeiGu oF Stack Gas, Day Basts 28.98 28.98 29.07 .07 29.08 29.04 29.03 29.03

Ms - MOLECULAR WEIGHT OF STACK GAs, WET Basts 28.59 28.59 28.63 28.63 28.712 28.72 28.65 28.65

Vs - Stack GAs Verocity, f1/sec, (m/sic) 3 3.3 2.3 .29 25,69 .70 7.0 .46 25.13

Qa - STack Gas VoLumeTRic FLow AT Stack ConprTions, ACFM (Ne’/miy) 16865.0 e 19369.8 548.7 20613.1 583.9 18949.3 536.8

Qs - Stack GAs VoLumeTric Fiow AT STANDARD ConpiTIONs, DSCFM (Nm’/min) 14800.9 0.9 16590.1 470.0 17560.5 975 16218.5 459.5

% EA - Percent Excess Air a7 7 4.7 47 47 47 [ %} 4.7

TIT TEST CONDITIONS

Py - BaromeTRIC PRESSURE, “Ho' (M) .18 2%5.91 30.15 765.81 2.00 762,25 .10 4,62

Dw - SameLING NOZZLE DIAMETER, IN. (M) 187 a7 REH a7 187 475 LY s

T - SampLing TIME, MIN 3 9. 9. %. %. 9. 9. 9. 9.

VM - SanpLe VoLuMe, ACF (n)) 6.8 1.95 ma 2.19 81.98 2.3 7.0 2.15

Np - Nev SampLing Points . . 2. . u, ., 2. 24,

Cp - Prror Tuse CoerFicienT N} K. .. .84 .84 .. .54 .o

T - Averace Meter Temreratune OF (00 75.06 n.e 89.34 2.3 £8.80 .5 84.07 20.93

CH - Azum Onlrécs Pntssuk: Dace, “Ha0 (Eﬂ?(” 1.7 .10 2.21 57.66 2.57 65.28 2.20 55.88

u:_-s oun:;sn: u;:cm:u( n::‘cen? AND GEL), MLS 6. s, 56. . 5. 5. .7 ©7

oF - Stack VeLoc1Ty Hean “Hy0 2 1.50 38.10 1.9 48.51 2.0 56.18 1.87 47.60
1V TEST CALCULATIONS

Vo - CONDENSED WaTER Varon, SDCF (M) 5 254 07 n 09 2.3 07 2.67 .08

VM - VoLuME OF GAS SAMPLED AT STANDARD ConpiTions, DSCF (Nmw’) 63.69 1.9 75.31 2m 79.58 2.2 .53 an

X H0 - Percent MorsTure, By Vouume 3.6 3.6 4.0 1.0 2.8 2.9 3.5 3.5

Ms - MOLECULAR WEIGHT OF STACK Gas, WET Basis 28.59 28.5% 28.63 28.63 28.72 8.1 28.65 28.65

Vs - Stack Veroc1Ty, FT/sec (w/sec) n.y 22.37 .29 25.60 89.70 27.4 82.46 25.13

% 1 - Percent |soKineTiC 9.2 9.2 9.5 9.5 .8 %.8 91.2 97.2

¥V AMALYTICAL DATA
X 2030.0 2142.0

A) Arsenic FRONT HaLr 2800.0 21%.0

Prose (n6)
CvcLone (mc} $40.00 840.0 370.0 583.33
FILTEr (mg) 3340.0 3236.0 3400.0 3325.33
Arsenic FRONT HaLr TotaL (ms) 549.7787 1716.4362 485.8360 1516.8079 483.0694 1508.167¢ 506.2282 1580470
ren, (ne/) 9.2 42.3105 04,2107 42,764 99.15m1 45,0081 95.5247 43,3617
#/un, (xa/ur)

B) Arsenic - ImPINGER COLLECTION -80 -150 -9 -6367

(m6) REH K] .0225 L0703 1364 4258 0969 X024
peM, (MG/M>) .0223 .00 0044 .0020 .0280 027 L0182 .0083
K/vr, (ke/ur)
Inpingen #3.4,5 (M) - - — -
PP, mo/u3) _ - _ - _ _ — __
4/, (xe/HR) —_ - _ - —_ — —_ _

C) Arsenic - IMPINGER ToTAL (MG)
pow, (uG/m3)
#/wR, {xG/HR)

D) TovaL Arsenic  (wg) 3340.80 3236.15 3400.96 3325.97
Pem, (nG/n3) 549.9099 1716.8473 485.8594 1516.8782 483.2058 1508.5937 506. 3250 15807731
#/uR, (x6/nR) 93.2325 42,3207 %4.2151 42.7667 99.1813 15,0210 95.5429 43.3695

£) TozaL 30 me! 16457.08 32895.53 29493.5 26282.02
PEM 74,4309 §787.6215 4910.6418 462412510
(ns/w3) 57, 3229 15419.0972 13082.6910 12097037
#/uR, (xG/HR} 459,203 208.4749 957.6981 a3 7245 860.1113 390.4273 759.026¢ 04,5422
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TABLE 8 ARSENIC

BAGHOUSE INLET (METALLIC

ARSENIC) ARSENIC/SO2 RESULTS

2 3 AVERAGE
RUN NUMBER
ENGL ISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH ¥ETRIC
UNTTS UNITS UNITS UNITS UNITS UNITS UNITS UNITS
1 DaTE 9/24/78 9/24/78 9/24/78 9/24/18 9/25/78 9/25/78
TT STACK PARAMETERS

Psy - Stattc PRESSURE, "He (mMRc) RH 3.8 5 3.81 .2 5.23 a7 4.28

Ps - Stack Gas PRESSURE, "HG ABSOLUTE (MMHG) 30.30 769.62 30.30 769.62 30.22 767.59 .27 768.94

1 (0p - VoLume X Drv A R N A 1 A A R

4 07 - VYorume % Drv 20. 20. 20. 20. 20. 20. 20. 0.

- Vorume 7 Drv .24 2 a7 a7 22 22 2 2

TNy - Voume T Dry 79.66 79.66 7.73 72.73 79.68 79.68 79.69 79.69

0

Ts - Aveace Stacx TEwpERATURE OF (°0) 2. 6.7 2.2 n.g 207. 9722 221.4 108.6

7 Hy0 - % MorsTure 5!« S}ACK Gas, By VoLume

As - Stack Arga, FTS (M9) %‘_27 2:303 ;157 3.lm s; 24:03 2.6 2.6

Mp - MoLecular WEIGHT OF Stack Gas, Dry Basts . . . . 1.57 .703

28.90 28.90 28.97 29.87 28.89 28.89 28.89 28.89

v -

VZ 'S‘:):z:uz:: :ELIE::‘SF E;x:cﬁ‘?;«/:E'Z)BASIS 28.69 28.69 28.53 28.53 28.60 28.60 28.61 28.61
- R . N 38.31 .68 44.60 13.59 a. .

Oa - Stack Gas VOLUMETRIC FLow AT STack CopiTions, ACFM (Ned/miy) 17800.4 492.9 20257.3 573.9 19&: ;‘ 5;:;‘ 1 ::] 12.87

Us - Stack Gas VoLumeTRic Frow AT STanDarD (oNDITIONs, DSCFM (Nm”/min) 12988.6 367.95 151413 428.9 15469.5 82 1 3.1 iﬁg

% FA - PercEnT Excess AR 4.7 4.7 7 47 a7 4.7 “? 4.7

P11 TEST CONDITEONS 30.18 185.91 018
. " . 765.81 X .

Pp - RAROMETRIC PRESSURE, “Ho (mHG) o0t 762.25 %.10 76462

Dw - SAMPLING NOZZLE DIAMETER, tN. (mM) -308 .82 . 308 7.8 .250 6.35 K. 7.3

‘T/ - SAMPLINGVHHE, A;EF wh 9. 9. 9. 96. 9. 96. 95.3 95.3

M - SAMPLE VOLUME, ™ 85.58 2.42 96.87 2.74 68.34 1.4 83.60 2.37

NP - NET SAMPLING PaINTS

12. 2. 12 ” 2. 12 12 2

Cp - Pr1oT Tuee (OEFFICIENT 8 84 0 o - " .

Tw - AVERAGE MeTER TEmPERATURE OF (°() a5 2 . b i

Pu - AvERaGE ORIFICE PRESSURE DRop, “Ho0 (meo0) . 7.582 09.79 2n 9.78 3319 87.69 30.9¢

Vi - ConDEnsATE CoLLECTED (lWpInGERs AND GELY, MLs 32‘7 68.58 3., 8.3 1.56 .62 2.55 54.83

0P - STAK VELOCITY HEAD "HyO (Meh50) : *- &. 6. ». ». 4. is.
.35 8.92 48 12.19 .480 12.19 a3 1.0
v TEST CALCULATIONS

Vi - CONDENSED WATER VAPoR, SDCF (Nw3) ; 1.69 .08 2.9 .08 184 .05 4.8 .06

VM - VoLuME OF GAS SAMPLED AT STANDARD CowpiTions, DSCF (Nm”) 84.61 2.40 %.48 2.68 65.8) 1.86 #.63 2.3

2 Hy0 - Percent MotsTure, By VoLume 2.0 2.0 EN ] 1 2.7 2.7 2.6 2.6

Ms - MOLECULAR WEIGHT OF Suix GAS; WeT Basis 28.69 28.69 28.53 28.53 28.60 26.60 28.6) 28.61

¥s|- s;‘m Vr_ul)cnv‘ FY/sEC (M/sEC 38.31 .68 “.60 13.59 43.78 13.: 2.3 n’.e
- PERCENT ISOKINETIC 100.7 100.7 9.5 9.5 98.5 98.5 97.9 97.9

V. ANALYTICAL DATA

A) ARSENIC FRONT HALF 4as0.0 .04 380.0 27738

ProBe (mMG)
Erioe 0o
ARSENIC FRONT HALF ToTAL (MG) p 4623.00 2.57 3%60.00 2861.80
ron, (M/WS) [37,YL -3 1928.7543 . 076 9602 630.0486 2123. 1470 2. 1350.9538
#7uR, (xG/HR) 93.7907 42.574) 0544 0247 122.9637 55.8165 72.269 32.8081

B) Arsenic - ImpinGER CoLLECTION - v -200 7700
[MPINGER KL, 2 (Mg) .23 3505 1520 A5 .0343 to72 .0995 307
prm, (Ho/M3) .17 0077 0269 o122 . D062 .0028 087 .0076
#/wr, (KG/HR)

Inpincer #3.8,5 (w6} _— — — _
PeM, MG/M3) _ — . _ _ _ _ _
#/nr, (KG/HR) — — — — _ _

€) ARSENIC - IMPINGER TOTAL (MG}
pen, (Ho/M3)
#/uR, (xG/MR)

DY ToTaL ARSENIC (MG} 4621.84 3.84 1960, 200 2862.6267
FPM, ("G/"i“ 617.8964 1929.1047 L4595 1.4347 680.0829 | 2123.2543 432.8130 1351, 2646
HiwR, (xa/vr: 93.8078 42.5018 L0813 0369 122.9699 55.8193 72.2063 2.8127

£ ToraL 50z tma) 15585.02 12292.47 11004.0 12960.491
PPM 3 2440.6278 1723.912% 2215.5144 2126.6848
(m6/w2) 65022008 4592.7624 5902 .4647 56658093
FINR. (KG/HR) 316.1866 143.5254 260. 3502 118.1798 3418459 155.1729 306.1275 138.9594
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Table 9
Arsenic Baghouse Qutlet

RUN NUFFER 1 2 3 4
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENFLISH MALMS
miTs UNITS UNITS INETS UNITS UNIETS LTI imyTe
| Date
11 STAUK PAFAMETERS
PsT - S1avic PRessure, “No (mMmHG) 0.10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ps - Stack Gas PRESSURE, “Hc ABSOLUTE (Mic) | o 765.81 0.15 765.81 30.00 762.25 30.10 764.62
T (N - Vouws 7 Py ] 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
T 07 VoLume T DRy 20.4 20.4 20.4 20.4 20.4 20.4 20.4 20.4
20 - VoLume 7 Dry 0.28 0.28 0.19 0.19 0.63 0.63 0.17 0.37
7 Ny - Vorume T DRy 1932 1912 9.0 9.1 18.717 .77 19.03 79.01
Averase Stacw Temperature OF (C) 182 83 163 7 160 n 168 )
- T MoistuRe N 5}!('( Gas. Ry Vorume 1.0 1.0 2.05 2.05 2.8 2.8 2.0 2.0
Srack frea, FT4 (M) 7.77 0.72 7 0.72 nn 0.72 1.7 0.72
- MOLECULAR NETGHT 0fF STack has, DRy asts 28.93 28.93 28.91 28.91 29.04 29.04 28.96 28.96
Ms - MCLECULAR WEIGHT OF STack Nas,.WeT Rasis 28.83 28.8) 28.67 23.67 28.73 28.73 8.1 28.11
Vs - STack Gas VELOCTTY, FT/SEC, (M/SEC) . 76.06 23.18 92.22 8.1 87.20 26.58 85.16 25.96
Ja - STack Gas VoLumeTRic FLow AT Stack Conmitions, ACFM (Nm /miy) 35406 1002 4290 1216 40592 1150 39643 1123
Is - Stacx Gas VoLumeTRIC FLow AT STANDARD (chTiTiens, NSCFM (Nm2/mind 29109 B24 35958 1018 33726 955 3290 932
" EA - PERCENT £xcESS AIR 4.7 4.7 8.7 4.7 7 .7 4.7 47
I TEST CONDITIONS
PB - BAROMETRIC PRESSURE, “He (MmHe) 30.18 765.81 30.15 765.81 30.00 762.25 30.10 75462
N - SameLing Nozzie DIAMETER, IN. (M) 0.1875 476 0.1875 4.76 0.1875 475 0.1875 476
T - SampuinG TIME, min 9% 96 9 9% 9 % 9% 9
Vi - SampLE VLUME, ACE (W) 68.36 1.94 90.73 2.87 82.52 2.3 80,54 2.28
Nr - NeT SampLing Points \H 12 12 12 2 12 12 2
Cr - Pr1ot Tuee COEFFICIENT 0,84 0.84 0.84 0.84 0.84 0.84 0.88 0.94
Tw - Averace MeETER Temperature OF (O0) . " 24 93 34 93 3 a n
Pm - Averace ORIFICE PRESSURE Mmer, “Hy0 (o0 1.87 47.50 2.9 73.91 2.48 62.93 2.42 £1.47
Vic - ConpensaTE COLLECTED (IMPINGERS AMD UEL), MLS 15.0 0.0 50.0 35
OF - STack VELoc1Ty Hean “la0 (1mHo0) 1.52 38.8 2.29 58.17 2.08 52.07 1.98 29,62
IV TEST CALCULATIONS
Vw - ConpensED WaTer Vapor, SDCF (an) . 0.68 0.0z 1.86 0.08 2.32 0.07 1.62 0.08
VM - VOLuME OF A SAMPLED AT STANDARD Conpitions, USCF (Nm™) 68.34 1.94 81.79 2.49 79.47 2.25 78.53 2.2
% Hy0 - PercenT MoisTure, By VoLume 1.0 1.0 2.05 2.08 2.8 2.8 2.0 2.0
Ms - MoLecuLar WEIGHT OF STack Gas, WeT Basts 28.83 28.83 28.67 28.67 28.73 28.73 28.74 28.78
Vs - Stack VELOCITY, FT/SEC (M/SEC) 76.06 23.18 92.22 92.22 a7.20 26.58 85.16 25.96
% 1 - Percent [soKINETIC 97.5 9.5 10t.3 101.3 97.8 97.4 98.9 98.9
VOANALYTICA DATA
Ay ARsenic FronT HALF
Proge (~) o 134.00 T 38.24 - 212.0 o= 128.08
CvcLone (Mg) --- .- --- - .- - i -e-
FiLTer (ng) - 0.70 .- 0.625 - 3.00 - Va
ARSENIC FRONT HALF TOTAL (*1G) 134.700 - 18,865 - 1€ 000 - 129.52
RS/SDCF, (na/M5) 30.37 69,597 6.8 15.632 .69 95.530 26.30 60.253
R, GHR) 7.59 ERT) 2.106 0.955 12.069 5.475 1.26 3.29
B 1c Back HaLr . - - —
- 0.424 9.015 1.300 0.713
W' (yg/.}) 0.096 0.219 0.073 0.167 0.25 0.578 0.140 0.321
MR, (KGR 0.024 0.011 0.022 0.010 0.073 0.033 0.040 0.018
Tom 1c '(5) T 135.124 - 39.280 -t 216.300 - 130.23
A 30.47 69.816 6.89 15.799 .9 96.108 26.43 60.574
R, (/MR 7.613 3.453 2.128 0.965 1242 5.508 7.294 3.308
0 Tora SOy M6} e 18525.3 e 12849.8 - 37618.0 == 21664.4
pPM 2822 2822 1943 1943 6285 6285 3683 3681
(/WD) 215.3 7504 .95 2491.7 5168.24 7294.5 V6714, 70 4353.83 3796.00
#R, (/R 818,374 mn.az 696.19 3185.79 201,78 957.88 1208.76 548.29
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TABLE 10. CONVERTER SLAG RETURN ARSENIC/SO2 RESULTS

-
1 AVERAGE
RUN NUMBER
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
| CMNERIFR 4G ST UNITS UNITS WITS UNITS UKITS UNITS UNITS INITS
1 DATE 9/19-21/78 | 9/19-21/78
1T STACK PARAMETERS
Pst - StaTic PRESSURE, “HG (mMHc) - .16 -4.02 RT3 .02
Ps - Stack Gas PRESSURE, "HG ABsoLuTe (MmHs) 29.9 7.7 29.91 759.71
% (0 - VoLuMe X Dy 0. 0. 0. 0.
1 OB - Vorume % Dry 20. 20. 20. 20.
£ (D - voLume % Dry or- 0 o o
T N - Voume % Dry 73.93 79.93 79.93 79.93
Ts - AvERAGE STAck TemperaTure OF (O0) 9.3 .2
T H0 - % MorsTure u STACK Gas, Bv VoLume : : 95.3 s.2
5% 8 .8 8 N
As - Stack ARea, FT4 (w9) . .
Mp - MoLEcuLAR WEIGHT OF STACK GAs, Dev Basis 7.07 .657 1.07 .657
Ms - MOLECULAR WEIGHT OF STack GAS, WET Basis zu':z .8 28.82 28.8
Vs - STack Gas VELociTy, FT/SEC, (M/slC) 3 28.73 8.73 28.73 28.73
QA - STack Gas VoumeTRIC FLow AT Stack ConpiTions, ACFM (Nw’/miy) 58.62 17.68 58.02 17.68
Qs - STack Gas VoLumeTRIic FLow AT STANDARD ConpiTions, DSCFM (Nm~/min) 24612.1 697.2 24612.1 697.2
23207.1 €57.4 232071
% EA - Percent Excess AR a7 ) . 657.4
. . 4.7 4.7
TIE TEST CONDITIONS
P - BaroMETRIC PRESSURE, “He (mMHeG) 30.07 763.78 30.07 763.78
Dw - SampLING Nozzik DiaMeveR, 1N, (MM} a7 475 .87 4.75
T - SampLing TiME, MIN 22.6 22.6 22.6 22.6
Vi - SaneLe Vorume, ACF (wD) 13.40 38 1340 8
Np - Net SameLing PoINTs 18. 18. 18. 18.
Cp - Pryor Tume COEFFICIENT -84 -84 84 .4
Ti - AVERAGE MeTer Temperature OF (°0) 8.8 28.8 8.8 .8
Pu - Averace Orifice PRessure Drop, "Hy0 (MHo0) .97 4.6 9
Vic - CompensaTE CoLLECTED (ImPINGERS aND BEL), MLS 2.1 2.1 2'1 2:':
&P - STACK VELOCITY Head "Ho0 (mmio0) 1.00 2.7 Lt 2.7
1V TEST CALCULATIONS
Vw - CONDENSED WATER VAPOR, SDCF (M) 5 .09 0. .09 0.
Vm - VoLUME OF GAS SAMPLED AT STANDARD ConpiTiowns, DSCF (Nw”) 13.10 .37 13.10 .37
1 Hp0 - Pemcent MoisTure, Bv VoLume .8 .8 .8 .8
Ms - MOLECULAR NEIGHT OF STACK GAs, WET Basis 28.73 28.73 28.73 28.73
Vs - STack VELOCITY, FT/sEc (W/SEC) 58.02 17.68 58.02 17.68
2 | - Percent IsokINETIC 0.4 9.4 a4 0.4
¥ ANALYTICAL DATA
A) Amsenic FRONT HaLr
PROBE (M) .750 .750
CvcLone (Mg}
FiLver (wo) 4% 40
Aasenic Frowt HaLr ToTaL (me) 1.180 1.180
) 1.0185 31797 1.0185 31787
#ur, (xa/wh) 2763 254 2763 254
B) ARSENIC - IMPINGER COLLECTION
2 (o) .085 .085
pem, (MG/M7) 074 .2290 .07% L2290
#/HR, (XG/HR) L0199 .0090 L0199 0090
InpINGER #3,4,5 (mG) -
pem, Mo/M3) —_ -
#/hr, (x6/nR)

C) ARsENTC - ImPINGER TOTAL (MG)
poM, (Mo/M3)
#/HR, (KG/HR)

D) ToraL Arsenic (M) 1.265 1.265
oM, (MG/M3) 1.0018 1.4087 1.0918 3.4087
R/nR, (KG/HR} L2962 REIT 2962 R

) Totan S0y tme! 200,57 700.57
PEM 708.5918 708.5918
(me/0d) 1887.7955 18877955
#/uR, (KG/HR) 164.0199 74.4530 154.0199 74,6530
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TABLE 11
Process Sample Analysis Results

Sample Description Date Sampled Date Analyzed Arsenic Concentration (%)
# 1 Plate Treater 9/78 12/3/78 38.0
Arsenic Baghouse Dust 9/78 12/4/78 69.0
# 1 Roaster Baghouse Dust 9/78 12/4/78 3.3
# 2 Reverb Matte 9/19/78 12/4/78 23.0
# 2 Reverb Matte 9/20/78 12/3/78 0.25
# 2 Reverb Matte 8/21/78 12/3/78 0.23
Roaster Calcine 9/15/78 12/4/78 1.21
Roaster Calcine 9/16/78 12/3/78 0.90
Roaster Calcine 9/18/78 12/4/78 1.12
Roaster Calcine 9/19/78 12/3/78 0.62
"Roaster Calcine 9/20/78 12/3/178 0.70
Roaster Calcine 9/21/78 12/4/78 1.22
Roaster Calcine . 9/22/78 12/3/178 0.7
Converter Slag 9/19/78 12/3/78 0.20
Converter Slag 9/20/78 12/3/78 0.12
Converter Slag 9/21/78 12/3/78 0.24
Roaster Charge 9/15/78 12/4/78 0.90
Roaster Charge 9/16/78 12/4/78 0.88
Roaster Charge 9/18/78 12/4/78 0.89
Roaster Charge 9/19/78 12/4/78 0.70
Roaster Charge 9/20/78 12/3/78 0.81
Roaster Charge 9/21/78 12/3/78 0.66
Roaster Charge 9/22/78 12/3/78 0.1
Godfry Calcine Charge 9/24/78 12/4/78 2.60
Godfry Calcine Charge 9/25/78 12/4/78 3.80
Godfry Calcine Charge 9/25/78 12/4/78 5.00
Godfry Calcine Charge 9/24/78 12/4/78 3.00
Mexican Arsenic 9/25/78 12/4/78 75.3
Reverb Slac, Slag Pot 9/19/78 12/3/78 0.53
1
Reverb Slag, Slag Pot 9/20/78 12/3/78 0.62
#2
Reverb Slag, Slag Pot #1 9/20/78 12/3/78 0.55
Dump
Reverb Slag, Slag Pot #2 9/21/78 12/3/78 0.27
Dump
Reverb Slag, Slag Pot #3 9/21/78 12/3/78 0.54
Reverb Slag, Slag Pot #3 9/22/78 12/3/78 0.51
Top
Reverb Slag, Slag Pot #3 9/22 12/3/78 0.62
Dump
Reverb Slag, Slag Pot #4 9/22/78 : 12/3/78 0.59
Reverb Slag, Slag Pot #3 9/22/178 12/3/78 0.63
Bottom
Reverb Slag, Slag Pot #4 9/22/78 12/3/78 0.67
Dump
Reverb Slag #2 9/19/78 12/3/78 0.26
Reverb Slag #2 9/20/78 12/3/78 0.28
Reverb Slag #2 9/21/78 12/3/78 0.29
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Table 12 Asarco Secondary Standard Analysis Results

Sample

#1 Plate Treater

Anode Copper

Converter Blister

Reverberatory Slag

TRW Resylt (%As)
a41.2 40.12
0.09 0.10
0.29 0.30
1.07 1.02
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SECTION 3
PROCESS DESCRIPTION
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SECTION 4

LOCATION OF SAMPLING POINTS

1) Roaster baghouse inlet - The duct carrying emissions from the
roasting process is balloon shaped, measuring 11 feet high
and 8 feet wide at the widest point. Sampling was done through
four 4 inch sampling ports on top of the flue. The nearest
upstream disturbance was 50 feet (4 diameters) away, the near-
est downstream disturbance was a transition section into the
baghouse which was 10 feet away. Sampling was done at 20 tra-
verse points. Figure 1 is a diagram of the sampling lacation.

2) Roaster baghouse outlet - The treated gas leaving the roaster bag-
house was sampled approximately 1000 feet downstream from the
baghouse. The discharge duct was round, had an inside diameter
of 90 inches, and had sampling ports on the side and top. The
nearest upstream disturbance was 300 feet (13 diameters) and
the nearest downstream disturbance was 40 feet (4 1/2 diameters)
away. Sampling was done at 12 traverse points. Figure 2 is a
diagram of this sampling location.

8) Reverberatory furnace electrostatic precipitator - The outlet of
the electrostatic precipitator treating the emissions from the
reverberatory furnace has approximately 75 feet of straight
ducting before entering the main stack. There were ten sampl-
ing ports on the top of the rectangular brick flue, which were
20 feet from the transition section leaving the electrostatic
precipitator. Forty-eight traverse points were chosen for
sampling, but it was found that a significant amount of sedi-
ment in the duct precluded sampling at twelve of them. Figure
3 is a diagram of this location.

4) Matte tapping - Matte tapping emissions are captured by a moveable hood
over the matte tapping ladie, and are ducted to an ESP. From the
ESP, a brick flu then transfers the gases to the main stack.
Matte tapping emissions were sampled in a vertical section of a
round duct approximately 100 feet above the hood. The nearest
upstream disturbance was 75 feet (22 diameters) away, and the
nearest downstream disturbance was 10 feet (3 diameters) away.
Normally, 12 traverse points would be used for a site of this
configuration, however, 8 points were chosen as explained below.

‘Matte taps vary in length and are relatively short. Due to the
short time period, one point was sampled per tap and a 12 point
sample, then would require 12 taps. If the smelter were operating
at full smelt (or full production) it would be a simple matter
to sample 12 points; however, production at the smelter was -
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curtailed from time to time. This was done by direction of the
ASARCO weather station that continually monitored local weather
conditions as well as ambient SO levels provided by SO» monitors
located throughout the city. In the fall of the year, weather
conditions are generally favorable for smelting only at night, and
often-times then only at less than full productive capacity.

These were the conditions encountered during testing.

At times, only one converter was in operation throughout the night,
and one converter requires only 8-9 ladles of matte throughout

the cycle. If only one converter was on line, and only one point
was sampled per tap, then a 12 point sample would require over a .
day to complete. Further-more, these samples would be difficult
to correlate with slag tap samples which were more easily obtained
due to longer slag tapping times. Analysis of the matte tapping
duct velocity traverse indicated that an 8 point sample would:
provide adequate data as well as allowing a sample to be taken

in only one converter cycle. Samples were taken at 8 traverse
points during matte tapping operations, and Figure 4 is a diagram
of this sampling location.

5) Slag tapping - Slag tapping emissions are captured by a hood over the
slag trough and are ducted to the same GSD as are the matte
tapping emissions. Slag tapping emissions were sampled in a sec-
tion which angles down 200 from the horizontal. The sampling
ports are twenty feet downstream from a 20° bend (5 diameters),
and seven feet upstream from a 60° bend (2 1/2 diameters). Samples
were taken at twelve traverse points during slag tapping operations.
Figure 5 is a diagram of this location.

6) Calcine discharge - Dust emissions from loading larry cars from the
roasters are collected from slots in the loading apparatus.
These emissions in turn are routed to the main brick flue through
a 10 inch duct. The emissions were sampled 9 feet (11 diameters)
downstream from the blower, which was the nearest upstream dis-
turbance. Samples were taken at a single point due to the small
duct diameter. Sampling was done only shile larry cars were being
loaded. Figure 6 is a diagram of this location.

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

was done at 24 traverse points. Figure 7 is a diagram of this
location.
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8) Metallic arsenic - In the metallic arsenic area, arsenic trioxide is
converted to elemental arsenic. The effluent gases from this
process are routed to the same baghouse as are the arsenic kit-
chen discharges. The sampling location for this emission stream
was in a 37.25 inch round duct which slanted up at a 200 angle
from the horizontal. The nearest upstream flow disturbance was
50 feet (16 diameters) away, and the nearest down-stream flow
disturbance was 6 feet (2 diameters) away. Sampling was done at
twelve traverse points. Figure 8 is a diagram of this location.

9) Arsenic baghouse outlet - The discharge gases from the arsenic kit-
chen baghouse were sampied approximately 500 feet downstream
from the baghouse. Samples were taken from a round horizontal
duct with an inside diameter of 37.75 inches. The nearest up-
stream flow disturbance was 30 feet (9 1/2 diameters) away.
Samples were taken at twelve traverse points simultaneously with
tests at the two inlet locations. Figure 9 is a diagram of this
location.

10) Converter slag return - During the converter cycle, slag is periodi-
cally poured off the matte and this slag is returned to the re-
verberatory furnace. The fugitive emissions discharged during
this process are captured by a hooding system. These emissions
were sampled from a round horizontal duct 36 inches in diameter.
The nearest upstream flow disturbance was 100 feet (33 diameters)
and the nearest downstream flow disturbance was 25 feet (8 diameters)
away. Samples were taken at 12 traverse points. Figure 10 is a
diagram of this location.
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Figure 1 - Roaster Baghouse Inlet Duct
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Stack

Sampling Ports Reverberatory

L. ] ESP

Side View
Traverse Point Distances from top of Duct
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Figure 3 - Reverberatory Furnace ESP Outlet Duct
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SECTION 5
SAMPLING AND ANALYTICAL PROCEDURE

A) Arsenic/Sul fur Dioxide Sampling

The sampling train used for arsenic/sulfur dioxide collection consists of
an EPA Method 5 train modified by adding two additional impingers in series
to the four used in the Method 5 train. The first two impingers contained 150
mls of distilled water each; third, fourth and fifth impingers contained 150
mls of 10 hydrogen peroxide each. The sixth impinger contained 250 grams of
silica gel.

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 an Orsat apparatus for C02 and 0,. Before the first
test at each Tocation, the moisture content of the gas stiream was estimated by
efther condensation in impingers as in EPA Method 4, or by wet and dry bulb
thermometer if the stack gas temperature was below 1200F.

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

The sampling time per traverse point was 3-9 minutes depending upon the
sampling location. Leak checks of the sampling train were done at the begin-
ning 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.

Sampling and Analytical Procedures

At three of the sampling locations it was impractical to use the normal
sampling tain configuration. These three Tocations were the slag tapping,
metallic arsenic, and reverberatory furnace Cottrel] locations. At the slag
tapping and metallic arsenic locations the angle of the duct made it diffi-

cult to Support the heated box/im inger box/probe combination while travers-
Ing. At the Aeverle Cottrell outlet, an overhanging roof caused a clearance
problem when.suspending the equipment. In these locations a flexible teflon

flexible line) was recovered by rinsing with sodium hydroxide salution and
brushing with a flexible brush. The flexible 1ine rinse was added to the
Probe rinse. Condensate collected in the cyclone was measured and added to
the probe rinse. :
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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
labeled and sealed. The first two impinger solutions were measured and placed
in a glass sample container along with a 0.1N NaOH rinse of the impingers.
The contents of the third, fourth and fifth impingers were measured and placed
in a separate glass sample container along with distilled water rinse of the
impingers. The silica gel in the sixth impinger was weighed to the nearest
gram and regenerated.

B) Analysis

Analysis-Sul fur Dioxide

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).

1. Filter - Warm filter and loose particulate matter with 50 ml 0.1N
NaOH for about 15 minutes. Add 10 ml concentrated HNO: and bring
to boil for 15 minutes. Filter solution through No. 4? Whatman paper
and wash with hot water. Evaporate filtrate, cool, redissolve in &
ml of 1:1 HNO3 transfer to a 40 ml volumetric flask and dilute.

2. Probe Wash and Impinger Solns - These should be combined and a 100
ml sample withdrawn. Add 10 ml concentrated HNO3 and evaporate to a
few milliliters. Redissolve with 5 ml 1:1 HNO3 and dilute to 50 mls.
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. Al1 the samples prepared above should be screened by air/acetylene
flame. The filter samples may require dilution with 0.8N HNO?. Im-
pinger solutions containing more than 26 mg/1 of arsenic should be
diluted since linearity decreased 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 (i 5%) the
air entrained hydrogen flame.

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

An appropriate aliquot of digested sample jn 0.8N HNO3 containing
less than about 10ug of arsenic is chosen zsome screeﬁ1ng may be

necessary). Five mls of concentrated H2S04 is added to the sample
which is then placed on a hot plate until SO3 fumes rill the flask.

A reduction in volume to about 5 ml or less may be necessary. This
step removes HNO3 which causes a violent reaction when the reducing
“agent is added resulting in poor reproducibility and lowered sensi-
tivity by producing Ip, NO, and possibly other species.

One ml of 30% KI and 1 ml of 30% SnCl, are added to the sample, the
former to act as a catalyst in hydridg formation and the latter to
reduce all the arsenic to As+3. The sample is then diluted to about
15 ml and 15 ml of concentrated HC1 is added. Powdered Zn (or NaBHg)
is then added, the reaction vessel is immediately closed and the ni-

trogen or argon carrier flow initiated. A peak should be produced
within a few seconds.
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Figure 11 Arsenic sulfur dioxide sampling train.
KEY
1. Calibrated Nozzle | 14. Vacuum Line
2. Heated Probe 15. Vacuum Gauge
3. Reverse Type Pitot 16. Main Valve
4, Cyc]oné Assembly _ 17. Air Tight Pump
5. Filter Holder 18. By-Pass Valve
6. Heated Box 19. Dry Test Meter
7. Ice Bath with Impingers 20. Orifice
12. Thermometer 21. Pitot Manometer

13. Check Valve . 22. Thermometer
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APPENDIX A

Field and Laboratory Data
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1. TRAVERSE POINT LOCATION
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

[} A—— P T
CLANT oo oo _Jovomng e >
DATE SN S A o 7
AMPLING LOCATION _ LS I L VNV AR IRV : :
ISIDE OF FAR WALL TO q i : ;
OUTSIDE OF NIPPLE, (DISTANCE A) Z \ !
“ISIDE OF NEAR WALL TO 4 — ; ,
OUTSIDE OF NIPPLE, (DISTANCE B) q4-19 _ N \7
STACK 1.D., (DISTANCE A - DISTANCE B) 2228 ~——_
NEAREST UPSTREAM DISTURBANCE __~7
ZAREST DOWNSTREAM.DISTURBANCE ___ 7
<ALCULATOR Lk SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACKX 1.D. STACK L.D. (TO NEAREST 1,8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
! .oy 377y /5 Y. 25" S 7
Z 0. /494 §7 A G5
2 A, i‘fﬂ /. /525
Y ¢ 7¢Y 26§ 2e 25~
5 G, &5 d 3i.25” 26 37
. 0. 35¢ 3¢ ¢ do.24”
{Our) 232
37

172




' e M [ ENVIRONMENTAL
' g oy C/J/ ENGINEERING
é Y DIVISION

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

— g
PLANT _ A A2es<C o ( : ‘
DATE . .. . \
SAMPLING LOCATION LCASTER RBRAEHuls oo 775 \ ®
INSIDE OF FAR WALL TO -
QUTSIDE OF NIPPLE. (DISTANCE A) 2 n" o
INSIDE OF NEAR WALL TO .\ -
QUTSIOE OF NIPPLE, (DISTANCE B) =
STACK 1.D., (DISTANCE A - DISTANCE B) 79
NEAREST UPSTREAM DISTURBANCE
YEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF : TRAVERSE POINT LOCATION
PQINT FRACTION COLUMNS 2 AND 3 : FROM OUTSIDE OF NIPPLE
NUMBER OF STACK'1.0. STACK 1.D. (TO NEAREST 1.8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5
/ 4.4 90 40 " I - -gﬁ‘ﬂr? /
Z I8 SGo [3 " s I8 "
2
3 296 Yo 26 M " s 3/ "
+4 7oy 90 (3 Y | % 68 . "
5 . PT¢ S0 ¢ 3y < B /3 "
A . g2 2 < 9, "

38




| =11 ENVIRONMENTAL
; ,«) D’y/ ENGINEERING - . —_——
L . - DIVISION

TRAVERSE POINT LOCATION FOR CIREHEAR DUCTS |

i ANT D2RESCC ‘
t TE . QL3128 ,
SAMPLING LOCATION _ &39OV ETT

["IDE OF FAR WALL TO

OUTSIOE OF NIPPLE, (DISTANCE A) je "
INSIDE OF NEAR WALL TO g '
OUTSIDE OF NIPPLE. (DISTANCE B) - S Spp TS ¢ APART
¢ ACK 1.D., (DISTANCE A - DISTANCE B) E=Yall f ('_P‘_'i’ f AP _
hcAREST UPSTREAM DISTURBANCE EvEniy Accss Duc
NEAREST DOWNSTREAM DISTURBANCE Poer 3"x 1A BecrPneu uHi-
¢ LCULATOR SCHEMATIC OF SAMPLING LOCATION
40 POoINTS U S C el
TRAVERSE PRODUCT OF : TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 - FROM OUTSIOE OF NIPPLE
NUMBER OF STACK-1.D. STACK 1.0. (TO NEAREST 1.3 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
. ] n [} _
L [y | I /8" 292
2 22 A - | 33.7< I <1 19
3 224 ST | 2422
i 22 A >8 2 [ 9¢(. 35
Pe 22 % o/, 25" | /1Q. 28
¢ 22 /L3 77 [ (1Y) 25
7 22 /e /S 25 f /o LS
& 22 Y /8.5 | M i id

739




TRW

ENVIRONMENTAL ENGINEERING DIVISION

%I S A

GAS FLOW DATA ’ ¥ o
PROCESS TESTED K W VCKTER 572 /€ v

LOCATION.
Y 2 -
TEST NO. DATE TESTED — /( Do

PV =2:/5 = PITOT TUBE TRAVERSE /4~ 2 ¢

POINT l ap T.OF, Ve e POINT h * Hy0 T.OF, V%";s\éé
# .9/ V ! by
LY |, 9% [y [ 7
e yy 7
K. 4 xs v / /5/
A S 12 /3 ) |
Ao | /72 '

Avg. Gas Velocity; Vs, avg.
Pitot Tube Correction Factor, Cp.
Duct Gas Molecular Weight, M.W.

Duct Pressure, Ps.

Gas ‘elocity: } Ts + 460
yS = 85,49 x c¢cp vap X Ms x Ps

Duct Size

Duct Area Sq.Ft. Avg. Gas Temp. F

Gas Flow Rate = Ft/Sec x Sq.Ft. x 80 = ——CFM

Gas Flow Rate = wemmeemee—— CFM x 528 X —eem—— % (1.00 - ——“’HZO) = — T
460+ 29.92 100
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
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2. FIELD DATA SHEETS
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Test

Sample Coding System

Sample Code

Roaster Baghouse Inlet

Roaster Baghouse Outlet

Esp Qutlet

Matte Tapping

Slag Tapping

Calcine Discharge

Arsenic Baghouse Inlet
(arsenic Kitchen)

Arsenic Baghouse Inlet
(Metallic Arsenic)

Arsenic Baghouse Qutlet

Converter Slag Return

AA-RI-1,AA-RI-2, AA-RI-3
AA-RO-1; AA-RO-2, AA-RO-3
AA-Esp-1, AA-Esp-2, AA-Esp-3
AA-MT-1, AA-MT-2, AA-MT-3
AA-ST-1, AA-ST-2, AA-ST-3
AA-CD-1, AA-CD-2, AA-CD-3

AA-AK-1, AA-Ak-2, AA-AK-3
AA-MA-1, AA-MA-2, AA-MA3

AA-ABO-1, AA-ABO-2, AA-ABO-3

AA_CSR-1
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FIEL cvc>;

PLANT g

oave L1555 _
SAMPLING LOCATION X 01 1
SAIPLE TYPE
RUN KUMAER
OPERATOR )
AMBIENT TEMPERATIRE

BAROME TRIC PRESSURI . 3O . 2. I

STATIC PRESSURE, Py =s [ 3 Tn. Hayo

FILTER HUMBLR (s)

SCHEMATIC OF YAVERSE POINT LAYOUT
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nw/o . ., .
& . . FIEL D DATA | | ' VAVAN
. PLANT 0~ M . PROBE LENGTH AND TYPE
O%V\ oAte A2V IAE: nozzLEND. _ « 2HE
. SAMPLING LOCATION ASSUMED HOISTURE, 4 z
| sawpLE TYPE __ ABENIC SKAPLE 60X NUMBER __& E-
run nuvaer Al -FAT -3 METER DOX NUKBER ___2 34D N
orenaton _JonBitvy  TAueal voeR an,_ ) .& )
ANDIEHT TERPERATURE __ T CPACIOR. _ 1-©_ =,
BAROWE TRIC PRESSURI __30.V! PROBE WEATCR SETTING __—T—— o
STATIC PRESSURE. (P) |Iu_ﬂh|.blmvo HEATER BOXSEITING____ 250
, FILVER HUMBER (s) 22 : REFIRINCE ap_ . Db
SCHEMATIC OF TAVERSE POINT LAYOUT R
READ A¥D RECORD ALL [ATA Every _FRIFE aTES AU
TRAVERSE _CLOCK TIME|  GAS METER READING VELOCITY | ORIFICE “RESSURE | STACK " DRYGAS HETER PUWP | SANPLEBOX |  IMPINGER
PONT | c\niing 124 b a1 HEAD DIFFEICATIAL | TEMPERATURE | TUNPERATURE VACUM. | TENPERATURE, | TENPERATURE,
HUMBER TIRE. min CLOCK) ' {ap;). in. =~c 1aH), n, H0 . (Y. F ) :|_I.=.mq WILEr n. Hg °F "f
q——3t | b2 bl DESIRED | ACTUAL v O F T g F
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. 1S\ h; ;

FIEL D DATA
: | G/ 2—
PLANT -5 3RC C ! PRODE LENGTH AND TYPE_S ' 5.5
oate I/ Ho) NOZZLEND. _ . 45T
SAUPLING Sna_\o\ﬁ ‘ ASSUMED MOISTURE. & 2 ‘2 c:
SAMPLE TYPE S SAMPLE 0OX NUNBER
W\ RUN NUMDER NN\wl, [ _ ME TER BOX NUMDER
mv,?w,w.@ /O OPERATOR _LOONCY. : , MCTER S,
- AMBIENT TENPERATURE __ 55" . CPACTOR
sAROMETRIC PRESSURY 3Q. O PRONE NEATCRSETTING___ 3 Q8
STATIC PRUSSURE. (P,) - : HLATER BUX SUYTING 25
FILTER NusDER (3) 5.5 &5 B T P 2
SCHEFATIC OF TIAVERSE POINT LAYOUT
READ AND RECORD ALL EATA EVERY ______ MINUTES
TRAVERSE CLOCK TIHE GAS METER READING YELOCITY | ORIFICE *RESSURE STACK " DRYGAS RETER rune SAMPLE BOX IMPINGER
FONT  campuing 2th v, HEAD DIFFELENTIAL | TEMPERATURE TEMPERATURE VACUUM. | TEMPERATURE, | TEMPERATURE,
RUMBER | "phe i cLocK {Ap,). in. Hy0 1M, . W00 (To)."F mer Looner | He °F °F
Smer O ——tT /], 7 65 DESIRED | ACTUAL o 0w | g
2. #2EgH 7/3, 1 29 A Isc |1yl 78 | 72| 78|23 |25 | @O
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SE ey — :
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a1t

PLANT _225714C ¢

DATE

LD

SARPLING LOCATION (. Z.Crnivar, AAX \

SAMPLE TYPE _ /70 Sc A C—

FIEL D DATA

—{f cCc
PROBE LENGTH AND :..mllAI'le

NOZZLELD. _

ASSUMED MOISTURE, &
SANPLE DOX RUMBER

RUN NUMBER £ 24t P = b NETER BOX NUMBER o L e
OPERATOR : ) / METCH M,
AMBIENT TEKPERATURE _ 7 CFACIOR _ _ . .
BAROME TRIC PRESSUN PRONE MLATCR SETTING _
STATIC PRESSURE. (Py) 4 ¢ HEATER BUX STTHING .
FILTER NURDtR ) G 59 . REFIRENCE ap A
SCHEMATIC OF T3IAVERSE FOINT LAYOUT
READ AND RECORD ALL LATAEVERY ______ MINUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE *RESSURE STACK " DRYGAS RETER puMP SANPLE 60X WPINGER
POINTY SAPLING {4 vy n - HEAD DIFFEN ERTIAL TEMPERATURE TEMPERATURE VACUUM, | 7EmPERATURE, | TEMPERATURE,
RUMBER TE i cLock (ap,), in. H 0 14H), .n. H;0) (1,).°F meer | outter n. Hg °F °f
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COMSENTS:
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=
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(PR Bunn 138 -

T m. v >
Q2 FIELD DATA : of
AN : . Lot

ruant ASAECO . PROGE LENGTH AND TYPE 27
oate__f/7 o wozzLe 1o C-2Y3”
sapLING LdcaTion CALC /AL pueT— ASSUMED ROISTURE, & 2 2%y
SAAPLE TYPE _JAESCANC SAWPLE BOX NUMBER
RUN NUMBER -<CDh=3 METER DOX NUMBER
OPERATOR ___ff @tuel” werer an,_ /- A9
AMBIENT :_%ma:%m 5 CFACIOR __ /. v __
BAROME TRIC PRESSURY ___ -3¢, 0§ PROBE KEATCR SETTING .
STATIC PRESSURE, (P,) HEATER BOX SETIIG
FILTER NUMDER (s) . RiFERiNcE ap_O-F o
SCHEMATIC OF T IAVERSE POINT LAYOUT
READ AND RECORD ALL [ ATA EVERY MINUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | OMIFICE “RESSURE STACK " DRYGAS KETER puNP SAXPLE BOX MPINGER
POINT SAYPLING A Vgl W NEAD DIFFEI ENTIAL | TEMPERATURE TENPERATURE YACUUM. | 7EMPERATURE, | TEMPERATURE,
. Ag. , g mH o n
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3. ANALYTICAL DATA SHEETS
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m‘-‘;ﬂ H'}A"!/‘?

ﬁ/afu;./u/

AHALYTICAL DATA

PLANT ﬁé@x@( (O~ ('T(_‘Y}‘}VM\]

COMMENTS:
e /1G] I8 _
SAMPLING LOCATION by ’I—T’W
sampLe Type A0 SQD -l
RUN NunBER A = Dyl
SAUMPLE BOX NUMBER
CLEAN-UP MAN AP m
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),  CONTAINER 30 g
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUBER S CONTAINER H20O
Nolp
5 N
FRONT HALF SUBTOTAL 357 30
BACK HALF
e
IMPINGER CONTENTS AND WATER WASH OF CONTAINER Je0) e
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORH
HALF OF FILTER HOLDER EXTRACTION ng
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAIRER mg
AND BACK HALF OF FILTER HOLDER : P
BACK HALF SUBTOTAL , Nt ng
_ ~ o=~ o~
TOTAL WEIGHT . my
MOISTURE \+ O‘\Q )
) =D %’L_‘ s,.(_b"\ ' gg
IMPINGERS ) k ; |
AL voLsE 22 Aol i:_ i ,\’m |
NITIALVOLUYE 2C nl ST ) Sy
I N /
HET VOLUNE | T 2 A
SILICA GEL — N 4
FINAL WEIGHT ?/DT(’D ¢ 3 e A2l 4
INITIAL WEIGHT S T s =~t. _: —
HET WEIGHT 2.0 ¢ g ¢ TOTAL MOISTURE %@ g
N
e DABTATIAY arA ENVIEANIMENTAL OPTRATIONS OF TRW [NC 86



TR N

)
O3
ANALYTICAL DATA
— '
PLA:{T‘ALS_&QCO VAN A COMMENTS:
DATE q) ] 5
SAMPLING LOCATION &W&; !
SAMPLE TYP
RUN NUMBER ——
SAMPLE BOX ! wu'w
CLEAN-UP MAN 2O / M
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),  CONTAIKER LR, o0 e
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER S| CONTAINER Ao O e
FRONT HALF SUBTOTAL __SHD LoD me
BACK HALF -
IMPINGER CONTENTS AND WATER WASH OF CONTAINER N mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, "+ CONTAIHER mg
AND BACK HALF OF FILTER HOLDER - N
BACK HALF SUBTOTAL LA me
. R
TOTAL WEIGHT il D
MOISTURE Iy
L~ 2 UdLS [
IMPINGERS & S T
FINAL VOLUNE _?:&-__ mi O ml com|
INITIAL VOLUME j\ﬁb LSEMN Isoml
NET VOLURE :E e i l -~ —— —
8 TeaaN %M |
SILICA GEL -
FINAL WEIGHT oS00 ¢ : :
INITIAL WEIGHT o0l 2 ‘ ¢ e 2
NET WEIGHT L2 ¢ 2 2 TOTAL MOISTURE___ D '~ t



EEE 0T \ =

b
(A bt e

-—

&EE
ANALYTICAL DATA

PLANT ISARCO  ~ TATom A+ ' CONMENTS:
DATE 9 M1/ 28
SANPLING LOCATION _ P22 Qusts B/ #ouse TACET7
SANPLE TYPE _ /TRS EAlic.
RuN Nuneer A —RI =7
SAMPLE BOX MUMBER .
CLEAN-UP MANQ’E@&W@m I
FRONT HALF . LABORATORY RESULTS

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER =120, me

FLASK, FRONT HALF OF FILTER HOLDER
Y -
FILTER HUWBER _ 2 2\ CONTAINER QL =1 me

—

FRONT HALF SUBTOTAL 232 + =D e

BACK HALF
— _ -
IMPINGER CONTENTS AND WATER WASH OF CONTAINER ) mg
IMPINGERS, CONNECTORS, AND GACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mz
ACETONE WASH OF IMPINGERS, CONMECTORS, * CONTAIHER mg
AND BACK HALF OF FILTER HOLDER : -~
BACK HALF SUBTOTAL S i o
TOTAL WEIGHT oS s me
NMOISTURE \{E\b/
MPINGERS 4 3 LT = {
FHALVOLBIE 30w M3emis “z o
HITIAL VOLUAE 382 __al ¥ /3 IS M
I. * ) . -
MET VOLUME o T Al =W \
SILICA GEL
FIHAL WEIGHT ;?bo '3 g — 3 g
INITIAL WEIGHT =252 g g G~
NET WEIGHT W2 g f_ 2 TOTAL MOISTURE -, g




7.1?3 Y
a Ly o

PLANT SIS AREC

e

>

ANALYTICAL DATA

oate_SSPT 24 1938,

COMMENTS:

SAMPLING LOCATION ARSENIC DABRHADUSE OVILETT

SAMPLE TYPE _ /FL3EAIC

RUK NumBER 2+ — B Bo - /

SAMPLE BOX NUMBER

CLEAK-UP AN _—) U\%&Uf-

FRONT HALF

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

FILTER NUMBER' 55\{

BACK HALF -

[MPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK

HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AKD BACK HALF OF FILTER HOLDER

MOISTURE
/, 1
IMPINGERS o
FINAL VOLUYE 322 mi
INITIAL VOLUME 22& _ mi
NETVOLUNE -+ & mf

SILICA GEL

LABORATORY RESULTS

CONTAINER _________ RN OO
CONTARER e H) mn

FRONT HALF SUBTOTAL R4, D g

/‘
FINAL WEIGHT 2& T ¢
IKITIAL WEIGHT 232 2

NET WEIGHT L3 £

CONTAINER LU e
ETHER-CHLOROFORM
EXTRACTION mg

CONTAINER
BACK HALF SUBTOTAL LAY e
TOTAL WEIGHT \RS |24 me
4

p i ~

L TOTAL MOISTURE 2 g

89

mg )



e A

ANALYTICAL DATA

PLANT DY S MO - COMMENTS:

DATE_SEFT. 24 -2 5 lﬂ-{ . »
SMPLING LOCATION _B A% e $& @ DNE™
SARPLE TYPE IS SO w i -

RUN Numer ¥y - AGO P

SAMPLE BOX NU/BER ‘
CLEAN-UP t1AN S ONBLEN / 2 ceNE Yv

FRONT HALF

L2y

LABORATORY RESULTS

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER =3 ‘3.&“ mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER S\f R CONTAINER o PQS
FRONT HALF SUBTOTAL __28. LS n
BACK HALF -
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 2 1S 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 , = me

TOTAL WEIGHT

M.OISTURE
[, = 3. §
IMPINGERS

FINAL VOLUNE T
INITIAL VOLUME _2C o mi Y0 5@
NETVOLUME _— i - E

SILICA GEL : —
FINAL WEIGHT _=<
INITIAL WEIGHT L.
NET WEIGHT

]
S

§ "\\J

ca §O gQ
e
[ ]

J -
I

.TOTAL MOISTURE




TRLY \

ANALYTICAL DATA

PLANT LGS Ce

oaTE_SEDT. L&

(e

COMMENTS:

SAMPLING LOCATION £2BSculic R ATMruse LCr7e7T

SAMPLE TYPE 2S¢/
RUN NUMBER L2/F = AR C —3

SAMPLE BOX NUMBER
CLEAN-UP tan _SONGLEY LCas\iP,7/

FRONT HALF

LABORATORY RESULTS

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CONTAIKER QL. D me
FLASK, FRONT HALF OF FILTER HOLDER
FILTER hUHBER _ 5 D CONTAINER A00D  m
FRONT HALF SUBTOTAL __=dIS.0D m
BACK HALF -
IMPINGER CONTENTS AND WATER WASH OF CONTAINER LD me
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IMPINGERS. CONMECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER ' ' 20
BACK HALF SUBTOTAL [. mg
. il A - =
TOTAL WEIGHT DA me
MOISTURE
. ~
MPINGERS - s
FINALVOLUKE =X m 452
INITIAL VOLUME 23S+ ml -+ 5
NETVOLUME T z= =<
SILICA GEL -
FINAL WEIGHT 9 ¢ ¢ g
INITIAL HEIGHT 2\ 2 ¢ t <
NET WEIGHT g 2 L TOTAL MOISTURE g




mvrquq—v \

ij FE S

ANALYTICAL DATA

PLAHT_A&_A’Q( (o -

DATE .
SAMPLING LOCATION _H’“‘ 2
SAMPLE TYPE _ ' :

RUN NUMBER _L_Z % b

SAMPLE BOX NUMBER

ceanp man =R\ ) NO

FRONT HALF

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

ok

FILTER NUMBER

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

(" H

COMMENTS:

LABORATORY RESULTS

CONTAINER g0 m
CONTAINER SIS me
ERONT HALF SUBTOTAL __ L9358~ g
CONTAINER LORD  ng
ETHER-CHLOROFORN
EXTRACTION mg
CONTAINER g
BACK HALF SUBTOTAL __ . 0RO =
TOTAL WEIGHT LiclS o

MOISTURE /™=~ 3 AN TorQ)
\ 3 '
IMPINGERS ( o) 4 M
FINAL VOLUNE aﬁgm sq M A | |
INITIAL VOLUME (S i &M | ISR
HET VOLUME (L i Z‘“\L Py e |
r 4 < H
(f_
SILICA GEL 2 7
FINAL WEIGHT XUHC. 22 ¢ : 2
INITIAL WEIGHT e & g g
NET WEIGHT .5 2 2 TGTAL MOISTURE

2 AdTaatIANS AF TRW INC

92




u‘*zmuqﬁ .7 \
[J i u_;./ J

ANALYTICAL DATA

sLan QS — TACQY  comments:
DATE Q/ [ /3’@ \ .
SAUPLING LOCATION m@\}@ i

SAHPLE TYPE S ah @

RUN NUMBER W(
NUK .\ G /"
SANPLE BOX NUIBER = g QA/%,

. ! b
CLEAN-UF MAN =

FRONT HALF

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

oy

LABORATORY RESULTS

FLASK, FRCNT HALF OF FILTER HOLDER

FILTER HUMBER (| CONTAINER J2S mg
FRONT HALF SUSTOTAL. L gl m
BACK HALF
IMPINGER CONTENTS AND %ATER WASH OF CONTAIHER 2 105  me
IPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION -
ACETONE WASH OF IMPINGERS. CONNECTORS, - CONTAINER mg
AND BACK HALF OF FILTER HOLDER EACK L ALF SUBTOTAL ~—
1 o mg
TOTAL WEIGHT |, FHIST  me
MOISTURE ra
RS o~ 34 dsT ora
IMPINGERS TS ”
FINAL VOLUXE i@m 474 oy %DEG |
INITIAL VDLU.’AEE&N L\SL‘ " | /5,_@@
NET VOLUNE i p ' |
’LL-\ L g o mil
SILICA GEL
FINAL WEIGHT ° : g
INITIAL WEIGHT =% 2 3 2
NET REIGHT : : roraLnosTwRe___[(e &

PO AMNCOMPTIT I i EHUIRANIIEATA AFTRATIONG AL “aw INC 93




6os

b 7Y A u/ n-f

ANALYTICAL DATA

PLANT 7R A RSO COMMENTS:
DATE_ S |16]7%
SAHPLING LOCATION £/ TER B Arswud & Q¢ 72 rm
SAMPLE TYPE __RRSEAIQ
RUN NUMBER _ATd - & -
SAMPLE BOX NUMBER—
cLEAN-UP Many_ LT o
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS),  CONTAINER | 43S e
FLASK, FRONT HALF OF FILTER HOLDER
FLTER NUMBER _ SO =2 CONTAINER « AR mg
) . : A
FRONT HALF SUBTOTAL IO
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER .Ul me
IPINGERS, CONNECTORS, AND BACK ETHER-CHLORGFORM
HALF OF FILTER HOLDER EXTRACTIOR -
ACETGHNE WASH OF IMPINGERS. CONNECTORS, CONTAINER ne
AND BACK HALF OF FILTER HOLDER - -
BACK HALF SUBTOTAL o~ me
TOTAL WEIGHT L ot ng
MOISTURE
7 > v (A |
IHPINGERS L7 =R | T
FINAL VOLUME _ﬁ mi 4 ?W 4 s~
INITIAL VOLUH Zi% i S5O ate 23
HET VOLUKE 2 i : ~3 W |
A ESEA 2N
SILICA GEL ~A '
FINAL YEIGHT Q}E Z—g g 4
INITIAL WEIGHT 22 L. 0 < g -
RET WEIGHT g g TOTAL KOISTURE /R A s




e m-\qnv \

L/_‘A L/u

ANALYTICAL DATA

PLANT. A&A@(‘ O -~ m‘(‘}ﬁﬂ A
DATE
SAHPLING LOCATION é:'%p Cole
sampLe Tvee A0 <o C

RUN NumBER _S Y - =P~

SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF

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

FILTER NUMBER % <

=C0O

BACK HALF

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

ACETORE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

P‘ S .
JOSTURE |~ L
MPINGERS
FINAL VOLUME ;{i‘_ i A%\g M \
INITIAL VOLUME =Xl
NET VOLUME ﬁf n —— \

lom)

SILICA GEL ; e
FiAL WEIGHT %ﬁg I
INITIAL WEIGHT ¢ =0 ¢

g hd

HET WEIGHT Gy

)

TRANSPORTATICN AND ENVIROANMENTAL Ch'fRAfIONS OF TRW INC

COMMENTS:

A TIES Atip LABOR&QR{ gES‘JLTS
CONTAINER S2-202
CONTAINER |14.5°D 4
FRONT HALF SUBTOTAL 2%, 530 ng
CONTAINER [ SO
ETHER-CHLOROFORM

EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL e, mg
TOTAL WEIGHT 2N

2O
=Ll
S33m \
:, TOTAL MOISTURE éf d ,jq 2




‘Ej?;,zﬁ "‘ ,-3 7
/ ! :

i "./'-:—" , i
L A b W

ANALYTICAL DATA

PLANT LS €< O
e 3/ /e /23
SAMPLING LOCATION _E3 £ Ot 2 (7=

SAAPLE TYPE
RUK Nunger A ~ £SP - 2

SAMPLE BOX NU

CLEAN-UP HAN @Q}ﬁ \9 / %("ﬂ‘( QK

FRONT HALF

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

FILTER NUMBER __S_/ /

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

O >
COMMENTS:
LABORATORY RESULTS
CONTAINER I 29.49(p mg
CONTAINER ____ 'S DO
b W 1 {
FRONT HALF SUBTOTAL __2lo. A0 =
CONTAINER — s HA e
ETHER-CHLORCFORM
EXTRACTION ne
mg

CONTAIRER

BACK HALF SUBTOTAL

0 —™ me

TOTAL WEIGHT

T ——
- .‘:,‘Oiq me

MOISTURE \
(- 3,¢ 0 W@\

MPIRGERS o ‘ . —-—?— |

FINAL VOLUNE 20 _ i Z}/SS’Q n| 13 |

MITIAL VOLUYME __222 i 29 W\ L

HET VOLU:: :ﬁ mf /'g';)";"[_—’ 2o L
SILICA GEL 2

FINAL WEIGHT S, g ¢
IMTIAL HEIGHT _Z2Y ¢ . .

HET WEIGHT LD g 2 TGTAL MOISTURE

96

a

2403




TR

PLANT_/2SARCD

ANALYTICAL DATA

0ATE__ S L;‘J )

SAMPLING LOCATION T===- £35° Ourz T

SuPLETYPE A G - msp-3 CAREmC)

RUNKUMBER A A & p =2

SAMPLE BOX NUIMBER

CLEAN-UP MAN

FRONT HALF

FILTERNUMBER _503

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

ACETONE WASH OF IPINGERS. CONNECTORS,
" AND BACK HALF OF FILTER HOLDER

MOISTURE

COMMENTS:

LABORATORY RESULTS

mg ’

RETvoLUME _ & o —

SILICA GEL \
FINAL WEIGHT ol < g

INITIAL WEIGHT 282 ¢

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CONTAIKER LY me
FLASK, FRONT HALF OF FILTEZR HOLDER
!
CONTAINER 200 e
FRONT HALF SUBTOTAL SO0
CONTAINER — Lo me
ETHER-CHLOROFORM
EXTRACTION mg
CONTAINER
BACK HALF SUBTOTAL . me
TOTAL WEIGHT RENAGIER."
[ &= 2, v (QA‘ <\\ ,
IMPINGERS . e -‘\—\_
FINAL VOLUNE 2200 _ o Y Qﬁ{ | £ Fu
INITIAL VOLUHE 3290 m 357 m \ 32\9—&—
g g )
g t .
t : TOTAL MOISTURE d=, ¢

NET WEIGHT LY g




erkie! N\

P
a o

ANALYTICAL DATA

&//

PLANT /25 A2 O COMMENTS:
oate 29 I
SAMPLING LOCATION COAVERDIR  Sipe RETLEA
SAMPLE TYPE B 2S=aliC,
RUNRUiBER _BA - €S2 = |
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),  CONTAINER , 0 me
FLASK, FRONT HALF OF FILTER HOLDER
FLTER RuneeR _SI0C CONTAINER HIO  me
FRONT HALF SUBTOTAL \VRD e
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 0 & me
IMPINGERS, COMNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLGER EXTRACTION mg
ACETONE WASH OF IPINGERS. CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER ' Co—
BACK HALF SUBTOTAL , ) me
P Y
TOTAL WEIGHT L3S m
MOISTURE L e
- R TS
IPINGERS . —
FnaLvoLunE 20! m < 5 Lo
INITIAL VOLUME _2C. (o ml WSO AN LN
NET VOLUNE L mi ~t \ Y/Q\‘V\ [
[
SILICA GEL
FINAL $EIGHT 25 2/ ¢ : o\ )
IKITIAL WEIGHT LN e ¢ o a
NET WEIGHT 2 ¢ e TOTAL MOISTURE L g




TR \

a o

ANALYTICAL DATA

PLANT_L54RCC ' COMMENTS:
DATE C]/ 19/ 75

SAMPLING LOCATION _S¢A% TALO/ AL

SAMPLE TYPE __RRSSANS,

RUN NUMBER X A - 7=/

G/ o

g9

SAMPLE BOX NUMBER
CLEAN-UP HAN
FRONT HALF LABORATORY RESULTS
ﬁ
ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS),  CONTAINER _=CH mg
FLASK, FRONT HALF OF FILE;%LDER
FILTER NUMBER %_ CONTAINER ! 5 ng
-
FRONT HALF SUBTOTAL _ S\ S e
BACK HALF -
IMPINGER CONTENTS AND WATER WASH OF CONTAINER o o Hin) me
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 ~ o
BACK HALF SUBTOTAL 3 =D mg
) S /D§.~‘
TOTAL WEIGHT el mg
MOISTURE
o
IMPINGERS % 7 2 ,L\ m\
FiRaL voLune 26 /i Lo 2 3
INITIAL VOLUNE (i YT . ™ |
NET VOLUME =2 o . ~ AN
" M\ 2
SILICA GEL sk
FINAL WEIGHT qu\ré ¢ 2 —
INITIAL WEIGHT D2l ¢ ¢ t 3D, (
NET WEIGHT LN g ¢ TOTAL MOISTURE A t




J :f\..“./../

ANALYTICAL DATA

ASARCO- VR o

100

PLANT COMMENTS:
DATE 2cRR
SAMPLING LOCATION Sche TAPRING
SAMPLE TYPE ALSENIC
RUN KUMBER __TX ~ST-»
SAMPLE BOX MUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS), CONTAINER 5,00 me
FLASK, FRONT HALF OF FILTER HOLDER
’. N
FLTER NUnBER Bt CONTAINER 4.0 e
LA\CH )
) . . e NN
FRONT HALF SUBTOTAL == () me
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 2!l D me
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 : e
BACK HALF SUBTOTAL A S e
-~ .’ - —
TOTAL WEIGHT STNE
MOISTURE Tab2 -
IMPINGERS 3 R R
FINAL VOLURE %}_ g4 % A 3?3£1 )
INITIAL VOLUNE =22 SO M w
hia ", — ' T
NET VOLUNE mi Qo | S=
SILICA GEL
FINAL WEIGHT QL\ (— ¢ g
INITIAL WEIGHT NN g 2 3 ,
NET WEIGHT \éi g 2 TOTAL MOISTURE e g



TR

pLanT 72573 RS O

ANALYTICAL DATA

oaTE 7/ 22 /28

SAMPLING LOCATION <DL/3¢

TP/ JE

SAMPLE TYPE /T RSEA/ ic.

RUN NUMBER _ /34 -~ S 7+ -

SAILPLE BOX NUMBER

CLEAN-UP MAN

“{epGLEDY

FRONT HALF

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

FLASK, FRONT HALF OF FILTER ROLDER

FILTER NUMBER 2.2

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

CONMENTS:

G/ é

LABORATORY RESULTS

CONTAINER L35 g
CONTAINER IO me
FRONT HALF SUBTOTAL ___ ~ 225 ng
CONTAINER ol ol
ETHER-CHLOROFORM

EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL L, D9 mg
TOTAL YEIGHT SRR

MOISTURE ,
/s = 3 ¥vs

IMPINGERS =

FINAL VOLUNE ;31"_6 al :/ H :g .
INITIAL VOLUME S mi ST o
NETVOLUNE & = - Q
SILICA GEL .

FINAL WEIGHT %S T g
INITIAL WEIGHT ZZE o "

KET WEIGHT 1 Lo :

\

TRANSPORTATION AND ENVIRONHIENTAL OF<RATIONS GF TRW INC

TOTAL MOISTURE

ca ¢a o3

S -

3




)7:’1’\.""] \ | Q".LQD

ANALYTICAL DATA
PLANT S A2 E’CD , COMMENTS:
DATE ELT- x4 )
SAMPLING LOCATION &35 Ene BAehiysE ITrleT ( ARSENIC /CITC mw)

spLE TYPE A - K =] C ARSENIC)
RUN Nurser 22F — AKX = |

SAMPLE BOX NUMBER
CLEAN-UP MAN (CLE ReatE
FRONT HALF . - LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS),  CONTAIRER &‘?(_’13 CO me
FLASK, FRONT HALF OF FILTER HOLDER ‘
FILTER NUMBER 5‘§T/ CONTAINER ____ V000
- | | -
FRONT HALF SUBTOTAL _2250.C0  ne
BACK HALF -~
IMPIKGER CONTENTS AND WATER WASH OF CONTAIMER —— . S0 me
IHPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF I3iPINGERS. CONMECTORS, * CONTAINER mg
AKD BACK HALF OF FILTER HOLDER : 5%
BACK HALF SUBTOTAL s mg
~1 N
TOTAL WEIGHT DR A m
MOISTURE
— /’ P
3, %5
IMPINGERS d
FINAL VOLUME _3____m| U
INITIAL VOLUYE n 552 .
NET VOLUME __,_(,;___ nl = +NO
SILICA GEL \ ,
FINAL WEIGHT _E;__ — 3 g ~
INITIAL WEIGHT Z ¢ t 5 vf
NET WEIGHT ¢ z TOTAL MOISTURE t

102



ESramonngT. - C
;/i' MNa L/'..] \ €2
ANALYTICAL DATA
PLANT_ S HEZLO , COMMENTS:
ATE_SEFT 24 —29 43T
SAMPLING LOCATION R S (S e~ ARSEw il R TTCHEW
saupLe Type D RSeQ
RUN NUmBER __[T1Y = A = 2
SAMPLE BOX NU/BER
CLEAN-UP MAR ~J CNOLE Y. '/ /lUON‘E-",Z
FRONT HALF .. S LABORATORY RESULTS
o, : . e~ ~
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),  CONTAINER ARG, 0 e
FLASK, FRONT HALF OF FILTZR HOLDER
_ v C .
FILTER NuMBER S Y] CONTAINER RUO.OD) e
" FRONT HALF SUBTOTAL _2{372. 200 mg
BACK HALF -
IMPINGER CONTENTS AND WATER WASH OF  CONTAIKER ISC me
IMPINGERS, CONNECTORS, AND BACK . ETHER-CHLOROFOR:M ~
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IPINGERS. CONMECTORS, - *  CONTAINER mg
" AND BACK HALF OF FILTER HOLDER o —~
BACK HALF SUBTOTAL A=) mg
| TOTAL WEIGHT 2oiTio il m
MOISTURE  « » e
IMPINGERS S
FINAL VOLUME _______mi o
RITIALVOLUME 3€< _mi Y39 —
NETVOLUME — i e
SILICA GEL ey gc : ‘ o
FINAL WEIGHT _=¥° ¢ __3 1 =
INITIAL WEIGHT Z23%= ¢ t 2 -
Lt ¢ ‘ TOTAL MOISTURE ; g

NET WEIGHT
: v 103




74'{' 17, \

ANALYTICAL DATA

PLANT /2 S Qece
DATE_DEF - 28 r.\aﬁ'ﬁ’

COMMENTS:

SAMPLING LOCATION B2Scarice €/ 7esial B Aomewse et

SAMPLE TYPE _ 2R SC~/ G
RUN NUMBER _ == A/ =3

SAMPLE BOX NUMBER
CLEAN-UP MAN 1 / O oow-—\/

FRONT HALF

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

FLASK, FRONT HALF OF FILTER HOLDER

AR umeer 59

BACK HALF -

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

ACETONE WASH OF I'/PINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE
H —
IMPINGERS [ 3. 7
FINAL VOLUNE 25 1 mt Y3 5

INITIAL VOLUME 3-&,.— M Y

LABORATORY RESULTS

::uBO'CD mg

CONTAINER
CONTAINER 330,00 ne
ERONT HALF SUBTOTAL _3HT0. 2D me
CONTAINER — Gl e
ETHER-CHLORCFORM

EXTRACTION mg
CONTAINER mg ,
BACK HALF SUBTOTAL e Ao me

BRIV -Q if‘\ mg

TOTAL WEIGHT

NETVOLUE _—S1 -l ~ 5 \;t_s/t

SILICA GEL NG
FINAL WEIGHT ==_= ( g

INITIAL WEIGHT /7(\/'/ 4 ot

NET WEIGHT / . g 2

£ TOTAL MOISTURE
104

(»
X




1Y - -\

f L

(9/‘7

ANALYTICAL DATA

PLANT_AS AKX c;O
DATE_d5lT. 24 (634

COMMENTS:

SAMPLING LOCATION 38SeW1IC, 2 e HauSE (ML E T AN ETEAUIC. PRSEVIC

SAMPLE TYPE PRSENIC
RUN KunBER 29 - 2= A = [
SAMPLE BOX NUMBER

CLEAN-UP AN il vec e Y

FRONT HALF

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

FILTER NUMBER _D D3

LABORATORY RESULTS

S}HSQQZJ mg
CONTANER 10O

CONTAIRER

FRONT HALF SUBTOTAL LA D O0 m

NET WEIGHT 2

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER B
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER me
AKD BACK HALF OF FILTER HOLDER : QU
BACK HALF SUBTOTAL y 7 me
- ol
TOTAL WEIGHT NS B e
MOISTURE : <
= /) — 2 ¢S Z
MPINGERS -
FINAL VOLUME n Y43 l\‘jg,_
INITIAL VOLUME 222 ml  BSD i o 2
NETVOLUME =l __ml - = a
SILICA GEL
FINAL WEIGHT 271~ ¢ g :
INITIAL WEIGHT 2.5 ¢ " ¢ -
DR ¢ TotaLmosTiRE____ A S & ¢

105




TR

ANALYTICAL DATA

PLANT_ AL A CS
pATE__S& 1. 2N -2 5 (REK -

COMMENTS:

SAMPLING LOCATION BESShang B A2 teuse IneT (e rz‘mua)

sapLE TYPe AR Se s S

RUN NUMBER B~ M A — X
SAMPLE. BOX NUMBER
CLEAN-UP AN _ToNALE / Roobn/

FRONT HALF

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

fLteR nuseR _ S Y
[3

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

ACETONE WASH OF IMPINGERS. COMNECTORS,
ARD BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINALVOLUNE 3N m

INITIAL vou.ume.?_e.f__ m T —J-Eé'
31

LABORATORY RESULTS

NET VOLUME . 2(_ mi -
SILICA GEL P

FINAL WEIGHT =/ ~. ¢ .2
INITIAL WEIGHT X2 g

NET WEIGHT 2z g 2

CONTAINER D
CONTAINER .53 ne
L T
FRONT HALF SUBTOTAL ___=:5 7= me
CONTAINER [ 27 m
ETHER-CHLOROFQRM
EXTRACTION mg
CONTAIRER mg
BACK HALF SUBTOTAL Q2= m
TOTAL WEIGHT 3R
e
-5 =
e

106

:, TOTAL MOISTURE <C> 3




TE2LY \ bor

ANALYTICAL DATA

PLANT /iﬁ/?fc : COMMENTS:
DATE _SEf L i)

SAMPLING LOCAT!ONWMUfc TaoeT
SAMPLE TYPE _ A RSeas.C

RUN KUrBer iy —im A =32

SAMPLE BOX NUMBER
CLEAN-UP MAN TTO{\Jbé‘L/\K

FRONT HALF i . - _ LABORATORY RESULTS

2R390.00 ne

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

FILTER NUHBER _.STAS CONTAINER 2000 _me

FRONT HALF SUBTOTAL W00 me

BACK HALF ~
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 30 me
INPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IiPINGERS. CONNECTORS, * CONTAINER mg
~ AND BACK HALF OF FILTER HOLDER :
BACK HALF SUBTOTAL QOO =
TOTAL WEIGHT 2960 A e
MOISTURE
[, — 3 S
IMPINGERS ¢ y
FNAL voLuwe 3% m s¢
INITIAL VOLWE RC S ml 7 T
KET VOLUME T2 ml 7/ 28
_.t_r
SILICA GEL : :
FaL weGHT 26 1 g ¢ ¢
(NITIAL WEIGHT 222 ¢ g t y
NET WEIGHT Ll ¢ L TOTAL HOISTURE -3 ¢

107
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TiRLT N

oq

ANALYTICAL DATA

PLAHT ESRLCT ' COMMENTS:
DATE CJ:P

SAMPLING LOCATION L7 ATTE T3P L sa/C

SARPLE TYPE _ARSENIC

RUN NUMBER _ /&4 = M T —|

SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF NITRIC ACIA 2raél

ACETONE WASH OF NOZZLE, PROBE, CYCLORE (BYPASS), CONTAINER - ’ 8 S’ mg
FLASK, FRONT HALF OF FILTER HOLDER ‘

e eSS CONTAINER 90000 =

LABORATORY SESULTS

1
508 |
- . . N &
FRONT HALE SUBTOTAL __/0 5 . (204 ne
BACK HALF -
IMPINGER CONTENTS AND WATER WASH OF CONTRINER 74000 g
IMPINGERS. CONNECTORS, AND BACK ETHER'CHKOROFORM v irerc a0
HALF OF FILTER HOLDER EXTRACTION MCID TINGC me
ACETONE WASH OF IMPINGERS. COMBECTORS, © CONTAINER mg
AND BACK HALF OF FILTER HOLDER : -
BACK HALF SUBTOTAL = tco. ) me
TOTAL WEIGHT Sl m
MOISTURE 4 3
BAPINGERS ( \OA@ \ (
FIAL VOLUSE 02 i e M\ s SM
INITIAL VOLUME 322 /W ~c
NETVOLUME — = i > SRETT
S v \
SILICA GEL WG '
FINAL WEIGHT =2t T g _t 7
INITIAL WEIGHT <=3 t2a ¢ ~u S
NET WEIGHT 9= ¢ ¢ : , TOTAL MOISTURE_ =X\ T ¢

108



?“F’*‘W”7 | \,

P&

ANALYTICAL DATA

i QT | 0ennd)

nATEQ_Q.Ql =

SAMPLING LOCATION At | ?TDhN\ﬁ
SAMPLE TYPE NoJatles

RUK NUZBER Y=L Y1 -2~

SAMPLE BOX NUMBER.

CLEAN-UP AN : 7‘(‘2(‘\0 UDQ/ \ \ép\h

FRONT HALF

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

FLASK, FRONT HALF OF FILTER HOLDER

508 W

FILTER NUMBER

BACK HALF

-COMMENTS:

LABORATORY RESULTS
CONTAINER 214 me
CONTAINER 475000 g

FRONT HALF SUBTOTAL 2. 40O m

TIANSPORTATION A0 EMVIRONMENTAL JACRATIONS OF TAW INC

IMPINGER CONTENTS AND WATER WASH OF CONTAINER . SN0S mg
IMPINGERS, CONNECTORS, AND 3ACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION ng
ACETONE WASH OF INPINGERS. CONMECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER ' o
BACK HALF SUBTOTAL o = ng
‘ . Cm— DA
TOTAL WEIGHT —Qd= 0= mg
MOISTURE 2 Lo «4S — i
AR A 3 AT izla |
IMPINGERS .
™
FINAL VOLUNE Z—Q_LQ a fqr | | +4 3m (
INITIAL VOLUME :2X2C2 LSy Ty e |
MET VOLUME =2 o m EEY R
! — 3m|
SILICA GEL ~
FINAL VEIGHT X rC{ 2 g ¢
INITIAL WEIGHT ol & s z [
NET WEIGHT {ce 2 2 ToTAL 201sTUrRE__\ 2
109




CTIMUC AL TOW 1N

T \ !5
\.k Ll’ o
AMALYTICAL DATA
°LA'4TB§€LEO lacrma COMMENTS:
oare QR | FE
SAMPLING LOCATION e I ﬂq
SAPLE TYPE ﬁ@& CONLQ
RUN NUW ser IMA-YNWT - 2
SAMPLE BOX NUIBER
CLEAN-UP MAN d—CU\A
FRONT HALF LABORATORY RESULTS
ACETOME WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 20,50 o
FLASK, FRONT HALF OF FILTER HOLDER
FILTER KUMBER 5<1 CONTAINER 455 000 n
ERONT HALF SUBTOTAL 225500 m
BACK HALF
. 45
IMPINGER CONTENTS AND WATER WASH OF CONTAINER — ' mg
[MPINGERS, CONMECTORS, AND BACK ETHER-CHLORQFORH
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IPINGERS. CONHECTORS CONTAINER mg
AND BACK HALF OF FILTER HOLDER : fe
BACK HALF SUBTOTAL =y mg
TOTAL WEIGHT ~ 2, CH3 =2
MOISTURE |
A 3 A ST Fotal
IMPINGERS
;HNAGLE sowms 295 14. :\;
IITIAL VOLUME :C—Q;—_ mi SO ITM \
NET VOLUNE @ ——S i -3 /g——-
SILICA GEL .
FINAL WEIGHT 927/ A g g N |
INITIAL HEIGHT (2 : d g A\ \xz \Q)
HET WEIGHT 24 2 e & TOTAL MOISTURE 2




ANALYTICAL DATA

PLAer%lQYQCf(D_ ~TrSinS

FINAL VEIGHT

SILICA GEL ;?%L\ c,

INITIAL WEIGHT N

)

NET WEIGHT A

ya @u ou

COMMENTS:
e [A0D] —
smpn Location_C QNCING L T
saupLE TYPE VS ONG =
RUN NUWBER A.”V £ — Lo -1
SAMPLE 80X NUMBER
CLEAN-UP MAN
FRONT HALF - LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),  CONTAINER _S2.5 me
FLASK, FRONT HALF OF FILTER HOLDER
FLTER NuBer O T CONTAINER /6. 32 m
FRONT HALF SUBTOTAL __08.80
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER .S
IMPINGERS, CONNECTORS. AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION e
ACETONE WASH OF IMPINGERS. COMNECTORS, CONTAINER ng
AND BACK HALF OF FILTER HOLGER EACK {ALF SUBTOTAL <
) g
/
TOTAL WEIGHT 0 23
o~
MOISTURE 1=+ = =2 UtS T fa |
f /
IMPINGERS C TS 2en
FINAL VOLUME 2 i Gllem | o |
INITIAL VOLUME ud 4SO | Isom |
NET VOLUME mi (_.\ = ‘o\‘.—y?\ [
- f

(~/

TOTAL ¥OISTURE (L .

to e o3

FRAMSIORTATION AND EMVISCNUENTAL OFERATIONS OF TAW INC.

M




mewcN g \
4 S -
H O aises

ANALYTICAL DATA

pLANT 2E A

oatE T2/ 78

SAMPLING LOCATION (/AL s P T
SAMPLE TYPE /TRS€ AMCr

RUN NUMBER L&Y 2 ~C D — 2—

SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF

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

A\S-gb

FILTER NUMBER

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

COMMENTS:

CONTAINER

&l

LABORATORY RESULTS

6 /300D mg

CONTAINER

32.502 ne

FRONT HALF SUBTOTAL __43 . FCD e
CONTAINER 2.202 ng
ETHER-CHLOROFORM

EXTRACTICN mg
CONTAINER mg
BACK HALF SUBTOTAL nt

TOTAL WEIGHT

=y &[/q_,b’_

Q5,700

MOISTURE ﬁ;_,/ ap % 13 /
" voue AU Wiom) 0w
hY ] - bl _
INITIAL VOLU.‘:'.EE: mi QSO M i} S\C m \
NET VOLGHE =l /:—Q—-T =
- m —\C
SILICA GEL _% o | AN
FINAL WEIGHT o5l 8 g g ~
INTIAL WEIGHT oD g g g +/. s
2 g TOTAL WOISTURE ___—~

NET WEIGHT

C m P ivimaim A TOW

5




J\AL/AI

zjﬂ::’mq T _ ‘\

ANALYTICAL DATA

11173

PLANT ASRRCT COMMENTS:
DATE ‘\J 2L / YR
SAMPLING LOCATIOH CAL Co/E DUCT
SAMPLE TYPE S EAYC
RUN NUMBER _ B2 =CD =5
SAMPLE BOX HUMBER
CLEAN-UP MAN N&LEQ\L
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER £5.& me
FLASK, FRONT HALF OF FILTER HOLDER 6
FILTER NUNBER D 1 0 ol 5 CONTAINER 225 m
FRONT HALF SUBTOTAL Oi U ~s mg
BACK HALF
Poo
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, ARD BACK ETHER-CHLOROFORN
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER : . au, 2z
BACK HALF SUBTOTAL L0 me
TOTAL WEIGHT mg
MOISTURE
2 3 Fne
MPINGERS ‘ 2 —
FINAL VOLURE _&TC ___ mi N2 1Y
INITIAL VOLUME _3<2 _ ai S o
NET VOLUNME _——-~v  ml < — g
SILICA GEL
FINAL WEIGHT X5 % g 2 g
IMTIAL WEIGHT &322 ¢ 2 2 C
NET WEIGHT oz g g TOTAL MOISTURE g




SAMPLE INFORMATION
'FOR LABORATORY OPERATIQNS

-A5-14 "2
DATE RECEIVED t/ A~ LAB NO. o~ 7 ¢
SAMPLING DATA
4
GEOGRAPHICAL ORIGIN Tacoma Y=, = Asarcd
_ SAMPLING LOCATION: A= Tmepas oy :
SAMPLE TYPE Slbom anlim 1)< Lo ]l 1 Sl o
SAMPLE NUMBERS Si- M-
SAMPLING METHOQD UL L mayoiifa Arain
~ SAMPLED BY T, Cnepa ~ . DATE SAMPLED 7~ /7-Z¥
CONTAINER TYPE___ . 2V A/oSS /rmhi25 v 2r> SAMPLE VOLUME
: - :
SAMPLE MATRIX ~
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE.
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUEI% ANALYSIS REMARKS
- ! S 1 1
AR /’),‘-_—';7/:05/ JOJ.C'SO /QL’ T
{ ’ G’;C(’:ﬂ r. .2 /g/-f\;f".
- 2-4-2 /
2 As i 13500 | i~ 7-1%3 2¢0
-2 A f , - rnsg I"//f:
Jai 1 I .. ) /
~ /.S 's/ Q‘FLO T -:.',JL/”-C
/ f ‘ l;l"lljp /I'LA;L (.l/’;fC/.'/
" A |V |F000] asen o
. L, me T FlG e
- N ) ‘
-S 7775 \V/ 3{90 /&'3-’770 _/ﬁ/,’_‘,:
é SO /;;‘/'-ll/;” ‘/';?:‘} '-/ 5";
- ; ) j
2 7 445




LR

SAMPLE INFORMATION

FOR LABORATORY OPERATIONS
Q. N6-2< I
DATE RECEIVED AT LAB NO.___ ™ 7 -
SAMPLING DATA
. /) / .-
GEOGRAPHICAL ORIGIN Ja o L liagh T g A
SAMPLING LOCATION i/ -
‘ ; . ST - -,
SAMPLE TYPE Siimay o vicex WIS 70 sl Sy k0
SAMPLE NUMBERS Ao T
SAMPLING METHOD___ S 7/ o Sver = —re 4
SAMPLED 8Y___ 1. o - DATE saMpLED_ - =/
CONTAINER TYPE____ -~ =7 ~sse/ 7-77o7 » = =7 SAMPLE VOLUME '
SAMPLE MATRIX -
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYTICAL DATE OF
NO. PARAMETERS | METHOD VALUES | ANALYSIS REMARKS

I',l,{) -~

‘ g Hwt o~
i Wlcerr
pnetiesd |1 15500

’ ;e
;aj{oo 2225,

}

|

t

E s w2 el
‘/ 2=y ja-g-Fl 0 T

] — ¢

[ S@ nie~rod 2y 535 Ll
o L < 2
O 4?;7}-‘4/
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ATV 4

.5

DATE RECEIVED Lk

SAMPLE INFORMATION
FOR LABCRATORY OQPERATIQNS

717

SAMPLING DATA

LAB NO. ~.

GEOGRAPHICAL QRIGIN SIsnia 28,
SAMPLING LOCATION )i Tr1c2p
SAMPLE TYPE e R AaC) -~ PRI OIAL:
SAMPLE NUMBERS i T 2 g
SAMPLING METHCD = TA se ~ap i =ra’ .
SAMPLED BY DR . DATE SAMPLED ~3
CONTAINER TYPE /oy Alnc=n /0 ye= =riorr SAMPLE VOLUME
SAMPLE MATRIX ' ‘
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYTICAL DATE OF
NO. PARAMETERS | METHOD VALUES® | ANALYSIS REMARKS
En - Lz Y554

uﬁ"C“f‘\ ]g\__ Lfl'q—% T

90
S
n

2-4-7%

/
-
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SAMPLE INFORMATION

FOR LABORATO

RY OPERATIONS

d_~3G_ 7 7
DATE RECEIVED ~~ &7 - 1 LAB NO.  ~ 9,
SAMPLING DATA
/1/ / I/ ) - : — -
 GEQOGRAPHICAL ORIGIN o rleot s SSASA o NI

SAMPLING LOCATION: )

SAMPLE. TYPE B RN Lo = -. . 2

SAMPLE NUMBERS Lhaz™=r /52

SAMPLING METHOD STL L S gaof

" SAMPLED BY

. DATE SAMPLED "~ 729~

SIS
L ”
7

CONTAINER TYPE

-, 2.5 SAMPLE VOLUME

SAMPLE MATRIX

LOG REMARKS

ANALYTICAL DATA
DATE REPORT DUE

SAMPLE
NO.

ANALYT1CAL
METHOD

PARAMETERS

DATE OF

VALUES: ANALYSIS

}.'ly -

REMARKS

- ’ 4‘5 :"(’;”""'T/ e Inls) ¢ -~
. e (53000 12-4-7%
' ; a. | 10 firss FaC =
2| s | lsased] |
M AR A A%
| e % Mol =
- 1
3 ﬂs \/ 520 /Q'— go:r’& L:’\‘r '
e da s AL
- = A Sa_’ j . L2
l{ DL 2 e

117
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

g-a6-29 . '—(7\ !
DATE RECEIVED ST T T . LAB NO. ~~ (
SAMPLING DATA
‘,."' . * - /f ) o~
~ GEOGRAPHICAL ORIGIN 1/‘163/7'_? RIS OV ST 0
SAMPLING LOCATION s _
SAMPLE TYPE - . D2 mna e To D A a T
. ] 7 —
SAMPLE NUMBERS Ji-CD-2 L 42
SAMPLING METHOD T2 e v e aoalA
SAMPLED BY L. T~ o ~ . DATE SAMPLED =&l /-=%
CONTAINER TYPE Linlor olnce [foolsalrviz: 2 SAMPLE VOLUME
SAMPLE MATRIX ~ ‘ -
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL DATE OF :
NO. PARAMETERS METHOD VALUES: | ANALYSIS REMARKS
%:E: (1A ~ie
—_— { r A EF= fi:if/ n ‘: |n o e Stec 8 £23
S m=tpcsd 13583 AT 5l
; A { /] Foee v
- ~3S ' 61300 | 2. d-19
/ ) lu’~ T % Sg-z ”/
— 3 ) i !‘ TrnF //.. //;5-0"
S g Q250910270 5~
T 7 - |SiEe/
—d = ne e Trp 455 Al
~— <
¢ EAYY,
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L J

DAT! RECEIVED

SAMPLE INFORMATION
FOR LABORATORY OPERATIONS

7 - ~
[ Ko AN LAB NO.  ~< [~

SAMZ_ING DATA

GEOGRAPHICAL ORIGIN T coma . ol — Aoaoas

SAMPLING LOCATION- - -

SAMPLE TYPE Lolioy  THinha riceo c = T Al i
SAMPLE NUMBERS _ A/~ 7= 72 ra

SAMPLING METHOD S 17< =g <era mii o =ra.’.

SAMPLED BY "D, Tropol 2 DATE SAMPLED__ - T3 -Z%

CONTAINER TYPE /- rinesy < 'mv= / 60 W27~ <75 SAMPLE VOLUME

. SAMPLE MATRIX e

LOG REMARKS

ANAL/TICAL DATA

DATE REPORT DUE

SAMPLE ANALYT1CAL DATE OF
HO. PARAMETERS METHOD VAHUES ! ANALYSIS REMARKS
T As |Frs e fiter SmaseC
3 merd 19250 | 1-4-T1%
Q\ A ' : “rece (s Yl
- 0 < N A 4 -
ns [ %S;%va Al A NN
< N
A ’ re 52 JaC-
- . N A M
3 N V RN 37
::.:C I

S0,
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SAMPLE INFORMATION

FOR LABORATORY OPERATIQNS
- f\(fl -76 T2

DATE RECEIVED LAB NO. ~ L 2

SAMPLING DATA

— R . .
GEOGRAPHICAL ORIGIN 7 c:,";-‘1 Lo T RS
SAMPLING LOCATION Sleriyorsyzie oz STem e .
SAMPLE TYPE ey = e wrm siih pioles snTE flals
SAMPLE NUMBERS _ = '- =S T_ | /2.~ D I A

SAMPLING METHOD = ?f’e drge’s Saprouie Pran

© SAMPLED BY D, Doy ' T DATE SAMPLED__ - /- F¥
CONTAINER TYPE_frn 2 ntams [ poly7-Cr2ne SAMPLE VOLUME |
SAMPLE MATRIX = ' '

LOG REMARKS

ANALYTICAL DATA

DATE REPORT DUE

SAMPLE ANALYT1CAL ' DATE OF :
NO. PARAMETERS | METHOD VALUES, ANALYSIS REMARKS
) /
— - Efn 3 _ s |70 2 f5o0
} RS ,”71'3‘;"/)\'35’/ [Lrﬁsﬂ }Q-“" -, |
~feia (7 5= Jadk
- ,A.. - - -;'_.’.-'1
, 0’2’ /—‘s 2 /l": {" ‘ '-’% 2O i .
-3 : | q Probe 132 A
s 20 | 12-2-=3
A 205
—d | Top 12
rs 56| 12-5-75 . ﬁ’fw;
. { M
— ! o 1, L AL
- /\ J - —di } ; — 1/
S| As % [500| 12-37%|, _
227 md
4 — P o—-7 [
,-.é (.O -/}}e‘;',zwcd —7np / ) 2 ’f’z.t’l
<>~ 3 ——
..:V‘ "b
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

(= ~,
‘_'\‘./, —1%

DATE RECEIVED ~ -l LAB NO.
SAMPLING DATA
-~ Lo A
GEOGRAPHICAL ORIGIN aionmao.. ;/a35n SO0
SAMPLING LOCATION: R I R R A L A A
SAMPLE TYPE A SRl R RS N R Dl A 2,
SAMPLE NUMBERS __ S .. Tz o2 /47 7= T AL SRR 61

SAMPLING METHOD =~ f = S 0s'f = -
SAMPLED BY T T - . DATE SAMPLED "~ -~ =X
CONTAINER TYPE . - <o <~ SAMPLE YOLUME

SAMPLE MATRIX

3 !
2 s Aas wryYeps

~' i ' i

LOG REMARKS

ANALYTICAL DATA
DATE REPORT DUE

SAMPLE ANALYTICAL DATE OF
NO. PARAMETERS METHOD VALUES - ANALYSIS REMARKS

v

730

- As melna 4000 12-4-3%
Cleur [T ER
—';, AS { 19\4{—00 {Q_ﬁ_:gq _
' ’ Ol 2l n‘_Z,
5 ) ; 0IC08 rinsz W3
- / 3
/‘3\5 I §60| 127337
_2..7 A ; 12 %l Trp 4L n,s'sf://f
~7 '
- . 15 - - - " 4 ‘3‘
| 31 0| 1t
) 7 LT Jals

a0 N 1 S
— </ e ned T 2 456 Mle
vvz/ — P
b 1(3 I(‘
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-

DATE RECEIVED

SAMPLE INFORMATION
FOR LABORATORY OPERATIONS

T.2a.Z¢

SAMPLING DATA

GEOGRAPHICAL ORIGIN

SAMPLING LOCATION:

LAB NO. &~
N . y)
! - //{/ L e /- -
L 2N ' ‘_‘/} ’ g 2
il T 17..'- e rres -~

SAMPLE TYPE < -

SAMPLE NUMBERS

SAMPLING METHOQD =2

T ~ - i
. ; - s . - - - Lo 67
e, Ay 310l Yoo o2 lml S -/1"C L2
.
. e ~ 7 o~ -
. L - ; Lo -~ - 2 . ,
- - )" — L
- 3 SAn Do f

SAMPLED BY . )

.

Y

h
m o

J

- DATE SAMPLED
_ CONTAINER TYPE o s /e 7 SAMPLE VOLUME

o —f
S _?,’

SAMPLE MATRIX ~
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYTIiCAL DATE OF
NO. PARAMETERS METHOD ANALYSIS REMARKS

VALUES:

$,000

.' “ .
’; 3 N o ;
\ ) , Sreig vnse Al
’ , e ) '
_;L I3 0, Cceo LA o3
O T ,’1/:;
3 A } ; A ' ./.i."b - //&.C'T
- 2 : eV | 12-3- .
‘ Y / 374 30 mL
- /rr_f -, 5 - £
= L{ L’ (_ - ‘/‘ r\! ’ ’
) Q‘U - ~ W e 7§,5 ”j
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS
q.26-1¢ / oANA
DATE RECEIVED s T LAB NO. ~

SAMPLING DATA

C /
~ RS - — ;- ~ - -
 GEOGRAPHICAL ORIGIN Jacona iz SavsY
_ SAMPLING LOCATION. e e
SAMPLE TYPE __ -~ rcee pineo [0 = - Fitz v rrsa hilg
SAMPLE NUMBERS -/ —=<T—/ /4 /& = Tow n-  To0 (e
SAMPLING METHOD___ ..~ e  Sanvpinwe =72 -
" SAMPLED BY o T e ~ . DATE SAMPLED ~~oo="27%
CONTAINER TYPE s ev” 5 'nas /n~ o7 2V 2~ ZSAMPLE VOLUME
SAMPLE MATRIX - !
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYTICAL DATE OF
NO. PARAMETERS | METHOD VALUES: | ANALYSIS REMARKS
[’/&! N3

g =D { - Siroe < =0 L
-~ / P As /- bm e | PR TSR
ﬁg i)'-C’:L}gf:;' [q} DC’O - ¥

Deoe rirs2 i/l =

l oyl

no ‘ VR
“reee rirs2 Lo

124 d

‘:K | Jirp hLyise i
- > 36| 1251 apm
i
V

’;nP /2 //ZO/‘T

4251 /2-%-75) .

/
—1 1200
2 | % Ao md
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SAMPLE INFORMATION
FOR _LABORATORY OPERATIONS

oute receven, (-2 =€ | LAB NO. A
SAMPLING DATA
/ .

_GEOGRAPHICAL ORIGIN “acsma . Wash = FTo000

SAMPLING LOCATION - =

SAMPLE TYPE D R dh ek e SO Uee 2

SAMPLE NUMBERS P T AR |

SAMPLING METHOD = &% = <~ ¢ o “ro °

SAMPLED BY___ = . Tc-. o | S . DATE SAMPLED__- - 2C- ="

P o 7 -
CONTAINER TYPE = ini;f”  =iaZs fa~'Hcr . .SAMPLE VOLUME
SAMPLE MATRIX S

LOG REMARKS

ANALYTICAL DATA
DATE REPORT DUE

SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS METHOD VALUES ANALYSIS REMARKS

-2 AS ( 6000 12-3-73 1
i - o il
. e -~ o4 v
n 3 T VIR ol RS U
4| <O, | "I
- pa S
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DATE RECEIVED

SAMPLE INFORMATION

SAMPLING DATA

GEOGRAPHICAL ORIGIN

‘jOR LABORATORY OPERATIOQNS

sof
b

<
LAB NO.

Iy ) 4 -
Tacoma, |, Magy = fAsaved

SAMPLING LOCATION

SAMPLE TYPE s A R A - R L =l
SAMPLE NUMBERS e S A
SAMPLING METHOD T e e 5 SN
SAMPLED 8Y . k... < DATE SAMPLED — A ~d7
CONTAINER TYPE -/ =2 = 4= Lypn s ' CSAMPLE VOLUME
SAMPLE MATRIX -
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS

- , ' V %‘ $ ; ’r.“. ,:‘S‘ Ve ‘.; - Tj;‘.':-\- :D':'-/b
‘ mesbea RSO0 | inry - ,
4 ) Probe rmzt [lajsl 2
k| fs ! S50 123321, :
‘ -
- ' - I"/O—
- 4 -.n#) T
3 : y NS
Ab ?0 o O ‘(—b L ). /
-d ) el Smo 935y iy
Lr &/7 - ' .
— 2 SOrd
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DATE RECEIVED 7- 29~ 7% LAB NO.

SAMPLE INFORMATION

FOR LABORATORY OPERATIQNS
!

)

a
f

SAMPLING DATA

T S
GEOGRAPHICAL NDRIGIN ‘nconas osh Asarco
SAMPLING LOCATION _ ~ramdar sutis—
SAMPLE TYPE R I S B A A A P ST R MR L AV )
SAMPLE NUMBERS .| = 23—/ /40 2T m
SAMPLING METHUID = T4 /& “Zayalling =reis
. SAMPLED 8Y 70 Ta e | to . DATE SAMPLED__ 2= /S-F¥
CONTAINER TYPE ~4'- 2~ 5353 7n~ re-~ 2,27, SAMPLE VOLUME ‘
SAMPLE MATRIX ~ ‘
LOG REMARKS
ANALYTICAL DATA
OATE. REPORT DUE
SAMPLE ANALYTTCAL DATE OF
NO. PARAMETERS | METHOD VALUES. | ANALYSIS REMARKS
l no"
W
L. =LA b - 5S¢
! ' e FRa bs g e 7mee 503 '
i /Z_> in et 25 /;l 3—'.’.%
-~ ! e
/ Frose ' 22 [lavs
-2 A s ' ':I.CI 0 12~ -ﬂq i
3 2l Tl
- [
e o e prize filz
l, v-’, ’
-3 Es | (7O | 23 =% -
; . |Emp Mol m
) \‘/ 78 .
As 30 | 125 oy
, o ‘ 434 o
S O MmN Imp e LR
SO yi 2 ZEmd
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v/

SAMPLE INFORMATION
FOR LABORATORY OPERATIONS

N
_a ~ 4,
oATE RECEIVED 9~ 29— 3% : LAB NO. mqu
SAMPLING DATA
' ey coma. ash - Leareo
GEOGRAPHICAL ORIGIN scorna, Wash. -Sarec
SAMPLING LOCATION- Peo-lair QUi o

SAMPLE TYPE & %a¢ Mall Z. .

SAMPLE NUMBERS __ A 1_9Pn_= A0,
SAMPLING METHOD EP4 A= =gw-plic
SAMPLED BY D, Povoll . . DATE SAMPLED__ --'T-2F
CONTAINER TYPE Aiviw 2 5= / oz ¥oyony 2:0€, SAMPLE VOLUME ‘

T - i AT
inee  Fiily Dem s osiien R "’r“lﬂ

SAMPLE MATRIX ~
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYTICAL DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS
( = A EP/' ‘,.:5 '_"‘ -dr :SL;I
— A - N al C\
S method | €25 | 12-3-1%
c;[ ' Prece rase pads
ot . / - ."<
As 300 | 123778 1y,
' A | Probe vinse ALy
-2 . /7 - _1-
2 S /2 '&7D £ .
IMf”‘éﬁf ,2- /,»-/aa.ﬁ.

'Li/ As v (05 /3-%73

S75rml
— /'Hf’/'?L}\O‘”/ﬂ ' Imp 4/5;" 4G,
= SOZ— b 195 ml
EFA A Imp 32 IMse [

-6 | s

,;4_,,,#'/7&,/ Zg /Q*Y’;’g ./,jOm?
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

7 Qa
oate receiven_ 9 - 29- 7% LAB NO. o= /

SAMPLING DATA

- /// - " — , L~ . -~
GEOGRAPHICAL ORIGIN Tacoma, S235h. A SArco
SAMPLING LOCATION: Dnagt2r 1oz
Py Ty . YA i ~ - . /'/, .
SAMPLE TYPE . ¢y . lah Uira prpes KM Vile ppes 7 vp  Ain mp

SAMPLE NUMBERS A

SAMPLING METHOD =T/ i« Samc’ ro
SAMPLED 8Y . De - . DATE SAMPLED_ 7-/4-=7
CONTAINER TYPE_m-ev a'ass /fomtporzpiZr2  SAMPLE VOLUME
SAMPLE. MATRIX ~ '

LOG REMARKS

ANALYTICAL DATA

DATE REPORT OUE

P o N _ 3

SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS METHOD VA}UES AMALYSIS REMARKS
[ ] B
L o2 s | o et
A ] ' Trtee rrase Ya0H . G‘;
= e S ; 17
A 5 130 1 12-3-7¢| 220 3=

-3 A \ or0be rins€ Al
— C-TJe
> 1 S5 | 12767 217,
“ l /2 Yinsd
/ A (T -—/V]f ) L i /J
- S --‘7_ @] /A.//C/.‘)
| I /2-8 7 121 4l
S /4 ’ &/ ‘ 2 4 Tmp Y2 ek
- S ' 12~ %K _
00 |- 6775 S3LrL
¢ | s0, petced Imp 452 20,
% | 220 ik

128



DATE RECEIVED

SAMPLE INFORMATION

FOR LABORATORY OPERATIONS

9-29-7

%

SAMPLING DATA

LAB NO.

24 L

GEOGRAPHICAL ORIGIN Tacsiwa.. Yjash = Asarcs
. SAMPLING LOCATION: Thqstar <poo— .
_saMpLE TYPE & loor /J;,»'-’ preceprse, il oprem W ono  cnew WY
SAMPLE NUMBERS di-nT=] /S 02
SAMPLING METHOD_ £ A< Saprp g “Fre;
~savpLen BY__ D . ’:‘wﬂ,"f - | DATE SAMPLED___9=/S- =%
CONTAINER TYPE__-n .o ~'crg /on 270 0w 770, SAMPLE VOLUME '
SAMPLE MATRIX - '
LOG REMARKS
ANALYTICAL DATA
DATE REPORT OUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES: | ANALYSIS REMARKS
_ - EPA As Pt ) boiter By
| S | methed 4,390 |12-4-34
Probe rnise #4F
-2 | As | 3g2,0x| (2-4-F0
- o Proée. rise :,'.‘.(:1
/ ' ’ OGE) i -
E% AS , d ‘1-3'10 — ot
! ~ 1YL
_4 ] Imp |1 NaDH
As v 6569 [2-3-FY
: . Z/l?rrj
_S SC /‘?75/1‘@5( mp 956 /U?-OJ-
? <z
= C 730 wf
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQONS

. ~ -
Ny, - C? )
oaTe recetven_ 9-29- 27 . e no. A TS
SAMPLING DATA
‘—r r// l j ;f - .
_GEOGRAPHICAL ORIGIN o2 S aSs T T30
SAMPLING LOCATION. Korgter Zniz- |
SAMPLE TYPE Loy Ml B preeo FUG T e s r L3 Nk P
SAMPLE NUMBERS _ AA-£7-2 /0% bl P
SAMPLING METHOD__E74 A< 5 -nlve Hpa’s
 SAMPLED BY > Teesdi | DATE SAMPLED_ <= 5~ 2
CONTAINER TYPE Ay =7 7 ges o B or7o~y 712, SAMPLE VOLUME '
SAMPLE MATRIX ~ o
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE.
SAMPLE | ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS
tes -
m
methed | 26,082| 12-%-1
, 1 Frobe rmse aik
— } Rr
o R { 402‘}009 [1- L"; L) [Tl .
N N _',.Il‘.C,
3 , %\ | Frooe rmse +//0y
- H ! c o, - Piat - A
rs : | K,c L [J-'?J’T\E‘,
. / /3844
4 > rires A0
- £
! 00 '2-§-F SIS pnl)
NTnp 2, ValH
-5 | As \ 40| 1831
)y Tomd
- é SO hl\-e:}/l\t‘c/r . :/'/1./9 1//5; é /Z/:_OL
- D £38mL
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SAMPLE INFORMATION |
FOR LABORATORY OPERATIONS 4
_ |
oaTe receved 1~ 29-3 3 LB NO. 294

SAMPLING DATA

) ae ) =
GEOGRAPHICAL ORIGIN A/';:? o /OSK. ASO.Y'CD

SAMPLING LOCATION Coatior Tpiz”
SAMPLE TYPE  Eridne Jial il Srova rlico & M0 o2 Fir=2 L0 q e s
o Rad - S 4 ' - -~ / .
SAMPLE NUMBERS _ - -P7-3 / 205 PSR AL S
SAMPLING METHOD = P~ = <Sampiilu Trar
| SAMPLED BY___ T> . Fhroa . oATE sampLED_7—/A- 7
CONTAINER TYPE . - .if =05 /re 1AYL. " v/’ SAMPLE VOLUME ‘
SAMPLE MATRIX ~ L
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL | DATE OF
NO. PARAMETERS | METHOD VALUES. | ANALYSIS REMARKS
R
A -[:-'-7.‘ A . B sz
} | =/H AS 1Tl To &l
— ~ .- - - 13 _1
S ,'r.c_‘;,’\c;e T 520 12-4-3% L’
. 9/ \ ! ] C‘?a{
‘-2. ‘QS u.2 reez rinse Jaon )
/ AN oy Y a2
301800) 135 7L 145, 95;1?
1%}
_..3 ,] S .- :Q‘ Onbe rime 5.4 ey
924 1340 a0p
- A | Imp L= v KIG,
AS ,.2‘ = §’ / -
[3 it e n)
g VR VN
e Rals’
[V ’ - b q\ — A
!\" Q 3 -q' (W] _"—"Q red
y
—_— 'd @ /n_e/; ]\:J I)’hF d/ S—J ; ’L/LJL
b | S0
é%b me

131



SAMPLE INFORMATION

FOR LABORATORY OPERATIQNS

a_= 4.~ o<
DATE RECEIVED _ —~2° LAB NO. [ S
SAMPLING DATA
7‘:~ - — /’/“/ — /”r—,7 -—
_ GEOGRAPHICAL ORIGIN TeTra, »/I%A 7O
_ SAMPLING LOCATION 1;:” - T T
SAMPLE TYPE L/ /i- - i i yprven  ri D= T -
SAMPLE NUMBERS __ . — <=/ / K20
SAMPLING METHOD .= U~ == == y=1ro  oom Traik,
L osawpLeD BY_ T Yn o/ - . DATE samMpLED__ O = T4-Z%
 CONTAINER TYPE_L oot 2 loczsog ey £ozoz SAMPLE VOLUME
. SAMPLE MATRIX ’
LOG REMARKS
ANALYTICAL DATA
OATE REPORT DUE
SAMPLE ANALYT1CAL. CATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS
il-ﬁ -
_ - ] ,:’_,.:I,u f‘f 5 _._" ) Py ‘ ’A-._:)( 552
/ /; ) mg-l ‘JL‘.}S‘:.‘ ’3' “ T“
Proce (inge /10~
Q( ﬁ / zl %»\ /ﬂ L! :r;r-
- / ‘ \—\. H - -
‘ s~
- 3 / | Imp (N
~ ’ 'hy o~ e ,
rS V 022~ 18 sa0 i
L’ o~ '/' -~
J | se, | T 75 A
S— ! "_’
/ z 6 B Y
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

; 9. ~7 '\ a7
DATE RECEIVED 7- 27 7/' . LAB NO.2>~ "+ D

SAMPLING DATA

~ )0 = A
GEOGRAPHICAL ORIGIN prore  LUASA Msoycs
SAMPLING LOCATION: oo zoem & 2, _
SAMPLE TYPE /- et d Totp vysen Mol w2 )
SAMPLE NUMBERS 12 Ap-BK-2—
SAMPLING METHOO__ I =4 Az Sane e —ro ,
. SAMPLED BY D, Grae . DATE SAMPLED
CONTAINER TYPE R i A SAMPLE VOLUME
+ SAMPLE MATRIX ~
LOG REMARKS
ANALYTICAL DATA
DATE REPORT OUE
SAMPLE ANALYTICAL DATE OF
NO. PARAMETERS | METHOD VALUES AMALYSIS REMARKS
[ :'C-"Cl" ns o T8y 5949
/ . 5 Y fa
ol /45 st D020 fA- 418,
1 oA | K 2
-1 | AS 55 ced 12-4-14
‘ ' i : ’?r[ - L7 S
| L0 | Probe rese Mk,
- | WR| 1247 ,
ﬁ/ '?5 } Al IR sl
, i R
- g NS \/ fa [2-3 "’.""7'5/""'1
@) methed lrp 5 i
QD S - 6 7"—76‘/"*«(
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SAMPLE INFORMATION
FOR LABORATORY OPERATIONS

a. 7 94 07.
paTe Recetven_ 0 2 9= FU LAB NO. S
SAMPLING DATA
{ - ////.'/)< ! _/;f.'/ .
GEOGRAPHICAL ORIGIN racirna, L. 5A - NIAT0
SAMPLING LOCATION RN B ]
SAMPLE TYPE Cosvr e a C em 0L i L, o
SAMPLE NUMBERS __ = -Jce /2 / 62 & ‘ i
SAMPLING METHOD ( _
SAMPLED BY : | . DATE SAMPLED___ 9-25-2 4
 CONTAINER TYPE SAMPLE VOLUME
i SAMPLE MATRIX
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES: | ANALYSIS REMARKS
LRSS B
b ﬂ gf;‘{, ~S L Q/;_,.f s
B . ! et dti Rd
- { > T ot 3?\{-':‘;: k== z

‘. o .Pq z ]/;T
»//';c: /" Tz ; i)

\ ‘ fal
-2 As 30306 /o~ Y1
/ ] -~
. 7 L,'V/AI-Z,
- -~ i =~
§ L0 B TR
JB As A T N
‘3/ 7:)0 e~ 2 T _’!30'va
~ <6 frzThed Tmo s &
v )
& % 7{S ~L
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS
oaTE Recelvep  C- 2 74 27 s o, 29%

SAMPLING DATA

-7 ry ) ’
GEOGRAPHICAL ORIGIN laconn Lot~ = fiTo
SAMPLING LOCATION R e RPN T 2 R e .
SAMPLE TYPE Slisw fia ki Do e a0l s A
7 7

SAMPLE NUMBERS _ . - -~ 3V /7 £2./
SAMPLING METHOD_ S7& L< Sz g “4rn s

SAMPLED BY 2 e " . DATE SAMPLED_ = “- 2%
CONTAINER TYPE__ Aoy 2452 SAMPLE VOLUME |
SAMPLE MATRIX ~

(R

LOG REMARKS

ANALYTICAL DATA

DATE. REPORT OUE

SAMPLE AN‘ALYTTCAL DATE OF
NO. PARAMETERS METHOD VAl?l!E“S‘ | ANALYSIS REMARKS
E———— e ere— e —————e—————————————
- IR R o2 o7
- / 'rﬁ S PieVs '|,", i_:/, “?‘C‘:‘ i J'B ) -:Q
. ‘,p/(",*:;. ce il0ur
-2 As I RS ASN RN T S PP
‘) \ V’ :/_r P Z /I/a,(. -
-2 RS 424 | 12-%39 33,
ot e 455 G
-4 5% B 55 md.
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SAMPLE INFORMATION
FOR LABORATORY OQOPERATIOQONS

C' g "/f" .\? ‘:'7
DATE RECEIVED__ - XY~ - ™ 4 s no. | RTE
SAMPLING DATA
GEOGRAPHICAL ORIGIN ﬁtd.’.ﬁr.g\ S 1723
SAMPLING LOCATION: L P - 1ia=
: ) e LT c "o~ .
SAMPLE TYPE .‘-/—-:',\' Jia T Te e frile ) I AT A IR (“Z P
SAMPLE NUMBERS __ + = £ 500 =2

SAMPLING METHOD___ == /o Sr~ g “von
SAMPLED B8Y T e a2t ) . DATE SAMPLED__Z-o % -7
CONTAINER TYPE foyany oo SAMPLE VOLUME '
SAMPLE MATRIX ”
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES. ANALYSIS REMARKS

BRI

, ;
g 1o sl
/ _,-;;'j L e f.’—
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SAMPLE INFORMATION

FOR LABORATORY 0P
o e ORY OPERATIONS 7)‘/\/_\
DATE RECEIVED_ ~ - - "~ ~/ LAB NO. N
SAMPLING DATA
-~ . Y -,
GEOGRAPHICAL ORIGIN LAy, ) T, 20
SAMPLING LCCATION Lt AR PR S
SAMPLE TYPE A O s o
SAMPLE NUMBERS Rt L
SAMPLING METHOD = ¢ As Siriciie 2+
SAMPLED 8Y__ "> *cu2/ ) . DATE SAMPLED_ ~- 0 =7
CONTAINER TYPE R - SAMPLE VOLUME
SAMPLE MATRIX -
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES: ANALYSIS REMARKS
fooe e
W
L 5 o - o= [P Sty o
y L in 8 TR
- ) 2 ~e~ ."‘_:,.1(.’ e f
, /JS 'f,".::;-f':f 3,:\.’» Tew. ’ H (J
] i o p/;;" Prea }'(/40’4
-— - rA 1 _me | -
| s | ROV === | yrpml.
) \/ Im/’ W2 Z
“32 ] ~s ‘ 1300| 12-5-F| sen. )
i <R 55T,

Be Irp 442 2.0
- 4 | 72554

AN
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&
&
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FOR LABORATORY OPERATIONS

SAMPLE INFORMATION

G- b1 wlat
DATE ReCEIveD 7~ <2 9-L LAB NO. a /
SAMPLING DATA -
—r () / j
/ - '/-" - ; — e - T o= -
. _GEDGRAPHICAL ORIGIN accr 7, LWasn SN D
SAMPLING LOCATION =0 } Ly Ve
SAMPLE TYPE i R .- o >
. SAMPLE NUMBERS ___ /4~ L/ / Lya
. SAMPLING METHOD _ 7 '~ Z_ c-,u s <74
SAMPLED BY___ 0. “h..r - . DATE SAMPLED_ = I<- 7
CONTAINER TYPE L2t 7 e SAMPLE VOLUME
SAMPLE. MATRIX ~ '
" LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL. DATE OF
- |Ko. PARAMETERS | METHOD VALUES ANALYSTS REMARKS
- EFF s - e AR N
2 Pe,o=
/') f o . 1 13 /"’:Ci’, Nrs2 /..
~— ' — (. s D \s: - - : ~
;l NS : S I i §20ad
=3 3 7-1¢ Tnp 52 v
NS :\/ 840 [2=0- T3] . L
- ;r-»(
< 4 /Qzu[
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SAMPLE INFORMATION
FOR LABORATORY OPERATIONS

g A A R
DATE RECEIVED___ ~—~~ = ~{ LAB NO. )
SAMPLING DATA
]
- el Lo e

GEOGRAPHICAL ORIGIN 7;!<.un'ﬂ R L TN

SAMPLING LOCATION- Jota o i3y s L

SAMPLE TYPE T lur "o s I ywer MM Al Tiniez le o fiwe i

SAMPLE NUMBERS

SAMPLING METHOD .-
SAMPLED BY '

- DATE SAMPLED

YA

CONTAINER TYPE . -2, Zlass SAMPLE VOLUME
SAMPLE MATRIX ~
LOG REMARKS
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS

"’! PR o

I -
' ’

~

o X
Ty o

L
-— / f} S Py o > 20 A !l-lo'«-'."_z ‘
,,; IJ}’\_‘, / 4{)530 {i"lL":L ,é)m/./ Fe

| DIose el ek
S | . > % /40 [12-5- 8| 220 "
- ; .:;u'-'.' foo '7'1‘,
= - jes SRRl FE s
. S |

-
= [
D

-~ $o~ _‘ "'/"
i

) i -
S | s 18533 | 5t
-— ‘ \ ) :fﬁ I /’/',:f
¢ | /930 |/28nfs
- ‘7:7 . s Trp S5e fula
>z i 238l
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

- S~ :,/\' 2
oaTe Recelvin, & 4= 1 LAB NO.  — — 7
SAMPLING DATA
., . _ l__ 7 ~=
GEOGRAPHICAL ORIGIN DS el LSS PN
SAMPLING LOCATION: e R o At s
SAMPLE TYPE e re” T A AR S S J
SAMPLE NUMBERS S ielP AR s ST
SAMPLING METHOD =+ /5 Somat oo s
SAMPLED BY D Coyeii T . DATE SAMPLED =~ T-37
CONTAINER TYPE Apem2y #3255 SAMPLE VOLUME
SAMPLE MATRIX ~
LOG REMARKS
ANALYTICAL DATA
DATE REPORT ODUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES. ANALYSIS REMARKS

/ ".' _: ) - T ..)-
- 2 o=l A %O)G 02 | Ia-=—=
! ! U o | Frebe nirse Lalk
L 3 x e 12-F-32 |
S~ ; A Qhuh- < TTTY e
N ~ T
| — g D el
— :? [ 19 . P _/7‘ Y1 e R AV
> -z v LIl B Pl I
;} / - V. L’ ("
o — ME o= SRR A}
d -’ ‘\_, - \‘6 . - ‘R
< ':)QO'Y'(/
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

/
o ¢ <.
oATE Recelvep /- 29-28 LAB NO. ik
SAMPLING DATA
-7 SN R S
GEOGRAPHICAL ORIGIN /2e0ma2 LIS A 521020
SAMPLING LOCATION-’ oS o " i
SAMPLE TYPE oL I e e e T - :fr;:
SAMPLE NUMBERS __ ~--C 7 -/ /- =
SAMPL ING METHOD - e Sl s —
" SAMPLED BY s . P, LY . DATE SAMPLED 7~ 2 -~ -¢
CONTAINER TYPE ,/ ~- -7:- /%% SAMPLE VOLUME
SAMPLE MATRIX ~
LOG REMARKS
ANALYTICAL DATA
DATE REPORT OUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS
/ , E?A As ’ [QE-T7 R 506
Ns eies  |430000 Tl
Fiebe rirse 4aGH
4 / - - G /
D As | FSO| 12789 oy
3 ‘ v es | 19-5-75 Lnp h2 HalF
~s S| 2-%78
l S8l
/ {7 ’ .,’_'
/ <_w /(: /V‘ " Z}”f %9]3 /“";UL
i —~2 < 4622l
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SAMPLE INFORMATION
FOR LABORATORY OPERATIONS

O_acLTw s
DATE RECEIVED wl LT =L LAB NO. o~
SAMPLING DAT
-1 ',/ L i
GEOGRAPHICAL ORIGIN lgrr S 1 - =7
-~ . > " , D
SAMPLING LOCATICN: = - 7T o R L v Gt
SAMPLE TYPE ~, o - -
SAMPLE NUMSERS .
SAMPL ING METHOD e
SAMPLED BY e s e Iy AT . DATE SAMPLED - — =%
CONTAINER TYPE Rk - SAMPLE VOLUME
SAMPLE. MATRIX ‘
LOG REMARKS
X
ANALYTICAL DATA .
DATE REPORT DUE
SAMPLE .| ANALYTICAL. DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS

A - O AT ol / '

— ! - ( Fa "\-- P /,"’ - ..7’4./.:,
f N3 ol acrd -ol [2-3-19 2 TR
! 2 . ,’7“»" ~ “a i !

-2 Ve I PRI B S it AS fan ~erte
i {'/'.J,_ :JT?(‘}\ Dt ! ‘{4 ! S YA i

~ L=
il 4'. R ...)7 ’;‘/ 7 ) /

. - wliie . g oo

- ) i by v‘“ - , 2 3"5[/ :0 -,.,_!‘:\ \C\as ,_,1,,

~ > - ’ Y ;T - 0 , . .
- =i pAn i frovsm A=
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SAMPLE INFORMATION

FOR LABORATORY OPERATIONS o~
S CLt
DATE RECEIVED ~ -~ -~ ~— LAS NO. T~
SAMPLING DATA
,’--1--*"" ,//”_) — -~ PR
GEOGRAPHICAL ORIGIN 2T ‘ PSS
SAMPLING LOCATION sl - -
SAMPLE TYPE et
SAMPLE NUMBERS -
SAMPLING METHGD 27 2 _ .
SAMPLED BY A~ Tavcs TSI . DATE SAMPLED = /°. 02U 2/-F7
CONTAINER TYPE ;e e SAMPLE VOLUME i
SAMPLE MATRIX -
LOG REMARKS
N

ANALYTICAL DATA
DATE REPORT OUE

ANALYTICAL ' DATE OF
METHOD VALUES | ANALYSIS

SAMPLE

NO. PARAMETERS REMARKS

_ / 3 //‘) 4 . qsoll !~ - PR
FS oo aog | o9 | TR L S ono T
7 -. «Q’ el -~
- e / SR 0L AE T 3291 - o -
1 7‘7‘?51"\ : L‘ s in &~ [ Ay ;; e "v
-2 D < o Crra =D 0,235 [2-3-2% -
—y ,'1J :"/_ ! 3 2 O~ ol 1o~ t (}77’7*" ‘: )
R B . :
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SAMPLE INFORMATION

FOR LABORATORY OPERATIQNS L p
vy oA Q-
DATE RECEIVED R LAB NO. ©
SAMPLING DATA
e o S S
GEOGRAPHICAL ORIGIN [ o c T ST
SAMPLING LOCATION N - e
 SAMPLE TYPE ekl
SAMPLE NUMBERS -
SAMPLING METHOD AR
SAMPLED BY N SR DATE SAMPLED, = == S-iTTw
CONTAINER TYPE o DA SAMPLE VOLUME '
SAMPLE MATRIX ~
LOG REMARKS
¥
ANALYTICAL DATA
DATE REPORT OUE
] SAMPLE : ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES AMALYSIS REMARKS
?_———_——M
— {! . / ‘4 Py [0 o i K T
S Joir ac? | LEU A | TR R aee i
!
4 Py - - —rr
- 5 : 3234 1a-2-F Py,
s 13 Amomthea | YT oo 1=
,-3 /x < / } !‘ ;"} Yoy i-v,‘. ~ 7 ’/(~
=5 homo . o “lemes o
/—'/ ‘ - "I /'\A'i- - -z /.,;7'
7 AS —7 2 e S e e -
— (: //‘ . 4 ’l Fad ‘:/)2. ! ~ 3 o~ -
- [ AR TR R B ed U
// ' - -
s 'I!’w " - ; ::':\. ! g -l' . S_1}
- ~Z o i W=7/ B
Sz W e I
| S D T IR iy
\




SAMPLE INFORMATICON
FOR LABORATORY OPERATIONS
el -, - ,’,’ . - _ —
DATE RECEIVED ~ ~ <~~~ — . LAB NO.
SAMPLING DATA
GEOGRAPHICAL ORIGIH T Lt . e
SAMPLING LOCATION: N A
SAMPLE TYPE - T
SAMPLE NUMBERS
SAMPLING METHOD
SAMPLED BY Cme T e ey . DATE SAMPLED 7= '"-77 7 .2 ¢
CONTAINER TYPE Sooio - SAMPLE VOLUME
SAMPLE MATRIX '
LOG REMARKS
P
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE . ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS
A
' ro L ','::;"’ Lo !5#‘3" 3 e [""', 7
— A' 4 Y /I I —~ -t~
A ;—,S RN C"a-l?‘qc z° ‘?."‘-., o e ™~
i AL 2} =, -~ L
,’3 -"-1:5-.1 ‘—9
-2 8 O7irC T oo T o
) rs Loy 40 17050 Lo T !
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SAMPLE

INFORMATION

FOR LABORATORY OPERATIQNS

i PR T
DATE RECEIVED___ —<= — O LAB NO. T
SAMPLING DATA

L] ! /‘,'

GEOGRAPHICAL CRIGIN /T/’ ST L N =rD)

SAMPLING LQCATION R Rt N a2

SAMPLE TYPE T eL AT =

SAMPLE NUMBERS -

SAMPL ING METHOD T

SAMPLED BY  i= =o' /™™ &7 tmpd . DATE SAMPLED -~ -~ 7

CONTAINER TYPE T SAMPLE VOLUME ___

SAMPLE MATRIX ~

LOG REMARKS

ANALYTICAL DATA
DATE REPORT DUE

146

SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS METHOD VALUES ANALYSIS REMARKS
=¥—_——=W
- | [ B s | R A N )qu:~.:'/"‘i ""’ -
| a ol Jex | S o) fe T S 7
-9 1 i I T n s
fe ’/.j;gltf-ﬁ"x et B I N o e B S
~/
-3 A ARSRSE BT iy a0
Ps iaro =2 | V2| o7 e T
1 2 U
-4 As r IR B BT PN R e
- ’,”4“/ 2 .ﬁJ : - o ’ /
- A Sk N 5.
> A Cx.e Y R A
; s - R 3o~
/é’ ns C /:' y c-':?) Y e R R g C‘j*/
; -5 | A 5 o T L s




SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

o - ? ”/\-—r ‘/
DATE RECEIVED =~ ~— .= - -~ LAB NO. =l -
SAMPLING DATA
-1 o ' ’/q - !1 ,/ )
GEOGRAPHICAL ORIGIN PRy ot A N ST
SAMPLING LOCATION e I A L
SAMPLE TYPE ey s -
SAMPLE NUMBERS a2
SAMPL ING METHOD Y i
SAMPLED BY R R R - DATE SAMPLED__- -~ -  --U
CONTAINER TYPE faro T SAMPLE VOLUME '
SAMPLE MATRIX ' -
LOG REMARKS
;
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL ‘ DATE OF
.- NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS
-~ [ As . gl a bk fiaie g [ Smsit
PDAT] ac'z v
T
— 4(‘ ¢, . <o/ Pa e
; 7% - ﬂ"ﬂ";;:;,)m 3‘ o L N <
- / ’ / ‘: ?\O';\ ' ik .__’...'".__’;'._"
5 15 el =7 |~ R
:'I I‘: ot ‘-‘\ K N |j "1\:_
"‘LV /Z"Zc - *.:)r‘ ‘fb T
/ ! - ~ A
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQHNS

oo T
DATE RECEIVED P T T LAB NO. LT
SAMPLING DATA
- [ ool = Ly
GEOGRAPHICAL ORIGIN Tocmya, LS /_Zb‘f'—x o)
~ SAMPLING LOCATION- S
SAMPLE TYPE 17N e
SAMPLE NUMBERS -
SAMPLING METHOD Tyt .
SAMPLED BY LT arama '}C—%ft:'-’jﬁ--zr‘ . DATE SAMPLED Sl e
CONTAINER TYPE e SAMPLE VOLUME
SAMPLE MATRIX ~
~ LOG REMARKS
”
ANALYTICAL DATA
DATE REPORT DUE
- SAMPLE ' ANALYTICAL DATE OF
NO. PARAMETERS | METHOD VALUES | ANALYSIS REMARKS
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SAMPLE INFORMATION

FOR LABORATORY OPERATIGNS
c-29-2% 229
DATE RECEIVED__ - T~~~ — U LAB NO. el

SAMPLING DATA

!, ! }
GEOGRAPHICAL ORIGIN RN L i~
SAMPLING LOCATION- frar vt ST
SAMPLE TYPE __rroe?ss -
SAMPLE NUMBERS ___ /.
SAMPL ING METHOD S o
SAMPLED BY  S/°= =%~ aX7Crire, CDATE SAMPLED = Z 22 25T #)
CONTAINER TYPE Lot n T e SAMPLE VOLUME
SAMPLE MATRIX ' =~
LOG REMARKS
5
ANALYTICAL DATA
DATE REPORT DUE
SAMPLE ANALYT1CAL DATE OF
NO. PARAMETERS | METHOD VALUES ANALYSIS REMARKS
oevmamm— s ——— e e
A A .y LY N RN - - ~— " 9_
- ! /15 Pa-[( (C{{'}' (J'%; ~ ; ':__-3-_.'}‘ e 20 t / [?
] -2 R R S St
! ¢ -rs~ -3 - ° H
D— yis 7 4.95‘5" Q' RIS l' A9 L\ C;;"i rnzZe, 7-;—0
1 A3 -~ lac juot ':/
2 ,’i . ’ “:\-',,“." IS et -2
- ©S caa 9 ’ ~ Salind ‘,‘“g'n'\&’_ Z 20
| N R fe 2 e |5 et TS i
— /4 -4 (F i«’- ‘ "-l' ''a -2 .- 3 ':-) h . '\'T = 9 - /
S Fs ./r'w/_'.':::’,) R N Z e _ 2
1 \ o P e VIR IR R
—6 £S ‘e Qo) e e T
! , - - Uoma ot
-’ + .3 ,_‘L.:}_';- ’:1‘ ST s -2
—_ 'l___ ; ~ e . <g;44 ¥ !
f} no i _’.;-J'."'? e - ’ T2
g | i | : N T
- — — - _ __: -t P ke
- / ’O I t ¥ i B - a oLt =
N N ¥ § o g -
\
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SAMPLE INFORMATION
FOR LABORATORY OPERATIQNS

e PR Lo 2.
DATE RECEIVED /~ &~ +9 LAB HO. ot= T
SAMPLING DATA
) — of L ;
GEQGRAPHICAL ORIGIN RNt
SAMPLING LOCATION: Loy z Sl S
SAMPLE TYPE Cre e
SAMPLE NUMBERS S
SAMPLING METHOD -
SAMPLED BY RS AR et . DATE SAMPLED__T- -7 70
CONTAINER TYPE -3 == SAMPLE VOLUME
SAKPLE MATRIX —
LOG REMARKS _— /= 7-77 + =2 = /-2 -7 =7 -0
ANALYTICAL DATA
DATE REPORT QUE
SAMPLE ANALYT1CAL ' DATE OF
NO. PARAMETERS | METHOD VALUES AMALYSIS REMARKS
— / ] ,/7 S N ::: . 12 _‘;,";'::/
i ‘TS ﬁ./:.‘ 1/ c/.7"'.-; _7 oD e i - T
1 ‘; ot ! .
— ‘/’ ;74/6‘51\:"""&1_ '~'\ e s ’ [ R
2 A5 BAESANE IR
/"‘—- o /,'.'; ' -’-(\
—_ /,-f - 7,,___ 0! ~30! A e .
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4., METER BOX CALIBRATION DATA SHEETS
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JATE

Jo-2L-T7%

JAROMETRIC PRESSURE Py 22 /7 in. Hg

BOX #

/E’LC 20/ 0

DRY GASMETER #

Mg:l;;%gr Voﬁ?;ne VoG'lauSme Temp?j:ftléz Mater Time
Settling | Wet Test | Dry Gas weﬁé.l:it Inlet Qutlet | Average =] Y A He r
H Meter v Meter V d .

(in. H0) | (££3) (£t3) T, (CF)}Td (OF) | Tyq (OF)| T4 (°F)| (min.) |
05 \F0g) 5, ;g: 72\ 8|76 |- |/ S Rl
oy 2solSh | 72 |80 | §0 | 0 (/0 |esr)iens
20,01 5.9Y7 337,/7% 77 |72 g | = | 10 N

a5 gss RS 72|28 | 28 o |, Lo-
&0,,3.95% "3;51:;:"2,7717}’ 72 /0o | 79 5 el gec
«5.3.95) i 72| /80 | TR s e

’ - Average \ I (;'E:_/ L) L!\ 1

] Cal cu1 ations
Y aHE ]
AH T%%s— P (Tq + 460) 0.0317 AH (T, + 460) |°

Vy (P, + T3 (T, + 460 Py (Ty ¥ 460 % |
0.5 0.0368 |

1.0 0.0737

2.0 0.147
4.0 0.294 |
6.0 0.431" - e !
) so0__| o588 ) ) |
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{ TE

/0-25-7¢

r*ROMETRIC PRESSURE Pb 3&.02_ in. Hg

BOX #

DRY GASMETER #

fhc 2/88

" Qrifice Gas Gas Temperature ‘
r.zan?:'nqter‘ Volume Volume et Test Dry Gas I2ter Time "
ettiing l‘{'!ett Te\s,t r[?et*gefavs " Meter Inlet Qutlet | Average e Y A ke
H teter eter V, | : _ _
n. m0) | (2 “1oed)y | Ty CF) | Td (9F) [Ty, (OF)] Tg (OF)} (min.) |
[ 727,200 _
0.5 Y395 lyss 59| 73 |80 |72 | 76 | /P |/ S| 1440
1435, /58 | . ’ . |
Y A7 L,g;.z;_g 73190 |78 | of | /2 |)a])32¢
] 4379860
& 0|5, 642 lyyssg| 73 | 78 | T 4 19 ( | 70 | Jesti L2/
95,378 .
#0505 45575/.%2? 72 02188 |las” | /0 | 146 le75
57, 7. | — |
bO,5p13,. 887 Zg;rgg 73 7é Z'X 92 D l.osi | | 788
\ 550|295 [z 305 | 73 |/00 | 88 9% | 5 |lovdliois
_ Average IX-Yid / .LE‘f!
Calculations
{ Y AHe
AH T =12
‘ v, (P +— (T + 460 P, (Ty * 460) v |
13 6 ‘v | S
‘0;5 0.0368 |
| 1.0 0.0737 t
2.0 0.147 ;
I 4.0 10.294
6.0 0.431 |
;S 8.0 0.538

153



OATE

/0-25

‘_7?

EAST COA<ST

e

 ammn—

BAROMETRIC PRESSURE Pb 30.02Z  in. H

BOX #

DRY GASMETER #

Aap S/IZ(3

Hggg;;ggr VOﬁi;e Vg?ﬁ;e | TemogiitZZZ Tator Time T
Settling | vie Test | Ory Gas |det Test——try 22 | o | A
Ho [Meter v | eter v, T ' 5 | ol
(in. H,0) (7£3) (763) | Ty (OFY{Td (OF) | Ty (CF)| Ty (OF)| (min.) | )i ~
s |z |\Brm 73 182179 |78 | /0 | |iza
TUold2s8 B | 73 |90 |90 |8s | /o |l Is]
=005 22 (snse | 73 177 182183 [ /2 | 110 s
<0 )5.853 857521 73 |00 184 |an | 70 | 111 ] |58
%ol 1. 422 25008 73 /o |80 1 AS | 5 | a7 128
<004 9/7 iusse 72 /06| %6 | A% | 5 |2t 2e
) ' Average ].o97| /. L{é
Calculations
. Y AHe .
- AH 3% Yw P (T4 *’450) 0.0317a8 | (T, * 460)5 |
Vg (Py *+ 13 (T, + 460 Pp {Tgq * 460) v,
“0.5 0.0363
1.0 0.0737
2.0 10.147
4.0 0.294 |
6.0 0.431 |
E{ 8.0 0.588 |
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ATE

)o-24-7 &

EnsT (oasT

Qg .
AROMETRIC PRESSURE P 27. 78 in. Hg

Box ¢ Ao 2F

DRY GASMETER #

—
.

N
N

)
naratar| Vol | Volume I B S TRT rine
,;em;ng v ,.?eréfefavsd eter | Tnlet | outlet | Average| y | are
in. H,0) (73 " (s£3) | T, (OF)[Td (0F) [Ty (OF) T4 (°F)| (min.)
5 |y 7henye:| 72| 78 |70 |9 | /o | Lo7d|l4s
oy 390L,00 5\ 72 | 90 | 7L 9y /0 |loS [.gg
.05, 7790020 | 72 )6 |86 [AS [ /0 | o] ==
0|5 767 fir.250 | 72| /0§ | 0 |94 | /0 |lowa!ls®
.11 ﬁ__%’.-i?/ ZZ (/o 177 llov/| 5 | [odlsre
¥ |9 04 rpipl 7R | /72 1 7L Lo | B |lomd L.e18
) . \A-ve.r'age ek ] 508
Calculations
Y ave
Al At v, Py (T, + 460) 0.037 4K | (T, + 460)12
vy (P + T%s (T, + 460 P, (T4 + 460}‘ | Y s
“0.5 0.0368
1.0 0.0737 )
2.0 0.147
4.0 0.294
6.0 0.431 - ) i I
é_&d 0.588 S o




DATE /0-24-7¢

FasT cons T

D S

SAROMETRIC PRESSURE P, X7: 78 in. Hg

BOX ; e S/IR/3

DRY GASMETER #

)
Orifice | Gas Gas Temperature
Manometer| Volume Volume ot Test Drv Gas later Tima o
Settling | et Test Eer Gas |+ oter | Inlet outlet | Average|. © Y AH
H Heter Vw heter: v d . | . T or) | (min)
(in. H0) | (7£%) | (sd) | Ty (OF)|Td (OF) |Tge (F)] Tg min.
76577 | -
05 g, 3/ 770249 | 72| 86 | 78 | 91179 | ].1cd .y
L N77E TN ] ‘ : :
X 543700 el 7R (/00 | TR 1A | /2 | 1G] b3
‘ 776.56./ : : e
*91,67.339 7?2.;-:7‘ 72 /06 g‘/ C{( / |, 110 (1. .cor
A45.47. 323|750 120 royy a9 /9 |l L% .998
: = |797-655 - & = A ‘
e 575 e 95| 72 | //6 | T 1101 | 2 | Gos |26
| 77655 5 > ' ' g 4
50, dY-5 72800292 | 7 |1/ | Tl | 10) | 5 |[448][.17¢
. Average. /. 13> .C@d
Calculations M—f
Y AHe _
AH A Vy Pp (Tg + 460) 0.0317 AH (T, + 450)p | 2
) . H . P, (T4 + 480) v
Vy (P + q3 (T, + 460 d Loow 0
'0.-5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
l 8.0 0.558
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\TE /0

-23-78

\ROMETRIC PRESSURE P, 22 25 in. Hg

BOX #

DRY GASMETER #

L3L3 Py o

Trorttar| votae | volume |
;ett];ng ,;;iijejt ,_?ergefavsd et?eg:rft fnlet | outiet | Average| o y | 4ake
in. #,0)| (£t%) (£t3) | T, (OF)|Td (OF) (T4 (OF)| Tg (OF)] (min.)
>3 |9 35 Z'ﬁ}é? 7/ /o001 §Y | 9|70 | lost]| 42
o ly 3ol el 7/ 1oL |S6 190 |10 | loes|lavr
=005 RS G2 111219 1o | so | 1.06s] 1S
+015, 7850253 7/ | /06| 90 | G% | /0 |05\ 1.59
oy 13.779 16575 7/ (170172 [y | 5 [100 |96
o, 13,78/ renia| 77 |Jop 192 1 Gal5 | a9 |18¢
) | - Average | |/ ot L
Calculations
Y llH@AJ_ .
R R i e
V(P+136(Tw+460 w o
0.5 0.0368
1.0 0.0737
2.0 0.147 -
4.0 0.294
6.0 0.431
é 8.0 0.588 - - -
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1€

7-3/-75

ROMETRIC PRESSURE Pb

) .

Z_?_'zi.in. Hg

BOX #

PAc 233/

DRY GASMETER #

rifice Gas Gas Temperaturce %
ancmeter Volume Volune Uet Test Dry Gas loter Time A 1o
eteling | et Test) Dry Gas Meter Inlet Qutlet | Average e Y e
H Hetnr \! fieter Vd , T (o) ) i
0 0 ' in.
in. ”20) (Tt ) (ft) g (OF) | Td (OF) {Ty4, (OF)| Ty4 (min
Y53 56/ = Pard ; i
0.5 |Y,30/ -,;,.’-”'.2. 75 /o0 | F0 /0
ey z,lf‘*77‘/b7'?3«"- - | 92 0 |
LG RENA S IAVE. /0 <_- _
=279 52 -~ ) -
et 515,931z | 75 |1/0 | 74 /Y ;
5’?7 35 o= £9 - .
M’ "":__(."'a 4 /o
i /.-’Jxes'/' 7o |wpy, L 0% 7L'/ gg SO /!
%55.50L8 % ~
s0y, 0390 0 152851 77 1 /0 O § 5
. a N\Ye7.554 o/ ~
80203,59 7155 5.71 75 |/0o | §6 ~ ;
, Average f
‘Calculations
Y b.H@_ -
v . iz |
an A5 wPp Tyt 450) 0.0317 41 (T, + 46009 " |
) : P, (T, + 460) v
Vd (P i o 6 (T\-.' + 460 b'd - W |
- | 1
0.5 0.0368
|
1.0 0.0737
2.0 0.147
4.0 0.294 '
t
6.0 0.43)
) 8.0 0.538 I -
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7-,20-75/.

wox ¢ AAC 233/

rl ‘“, ,
pnns'rmclpnzssurzs 4 996 in. DRY GASMETER #
Jrifice Gas Gas Temperature
z:ncreter| Volure Volume et Test Drv Gas i.oter Time "
¢ thing | et Test ny bas 1" Meter Inlet Qutlet | Average =) Y A RS
H MHeter ‘Jw lieter V d . T. (oF)
o] = 3
i) () (563) | T (OF)|Td (9F) |Tyy (°F)} Tq (min.) _
) PERL 7NV R B f‘/ L) 1=/ 7
05 |y3g7 iegz |73 |05 |76 |0 /0 iasyiiuw,
Ty /2.7 . - .
“03514.342 z'{"" 7,2 73 /2 SO NRp | /6 10,854\ ad 3
g u'"-‘-'.::"\ - 2 } ol 7 Y ] ~ SR
w0y 0| 5§92 R E 7O /o026 |99 1/C o &3
£ Lyl"‘_:']. 5./:“ : ! ) p @ /") f o
_ W/w’f 5 873 -’-/f»’é.f-/w 7 7.3 :\é ?‘— 72‘7 / [,oz“\{__- LSSO
« - R It T — T ' )
60y, U3 g annl — 5 | ES o Rl F @bl
LU e ) — T S 2 f“ .
¥l acnfuns | T | Plo (TS v el N
; i Average -
‘CalcuTations
Y 4H3
A & b (Tq* 450) 0.0317 AH (T, + 460)9 | ©
. .
v, (P + 1o (T + 460 Py (Tg ¥ 460) Vot
0.5 0.0368 .
1.0 0.0737 9
2.0 0.147
4.0 0.294
6.0 - | 0.3
, 8.0 0.5388 T - ———— -




7 ¢ A r n )/
DATE 7-/7- 78 BOX # 07 A0/
)BAROMETRIC PRESSURE Pb 29 7 7 in. Hg DRY GASMETER #
Orifice Gas Gas Temperature
Manometer| Volume Volume Dry Gas Meter Time
Settling | et Test | Dry Gas |Wet Test A Ha
e i =) Y
H feter v | Meter V, Met:r Inlet Out'ljt /-\rver;,g:e .
(in. H,0)| () (£3) | Ty (OF)[Td (OF) [Ty (OF)| Ty (°F) | (min.)
. 70 bl g — -~ /
g7 -4 =] { e i - |
0.3 3,7/) 752.975 7{% Z/é S22 O O )
- = 06, [IRYI5| > 7= " -
05 3'7/ [ s 753 77 70 g ~7 /0 LoD 1,3
g PN 757”7‘9 . " z . - | e
0,005, Y50 |77 725 Viva Z“/ ¢y v 0 ey | e
A , ¢ | 762, 445 % Q5 = - ~
+00919. 717 75826.52— 77 17 ZO L | /0 |1~37 {hn
_ - ’ i 7 " 4 S -
s8p(5. 746 552022 79 177 (7O | o | 5 hwaa hayl
o —-;.‘r 2 :_5 'y _- - i P . -
80, 3. 530 p| 7Y [T |79 7 |5 hanaogsn
, Average 7
- - FoArnl IR
Calculations
: Y AH@_ ~
A,:' g el 2
aH 3% Yy Py (Tg + 450) g°0?17l§H450) (T, + 460)9
Vg (Py + 337 ]3 s (T, + 460 b ‘'d Voo
Q.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
7L 8.0 0.588
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. 71975

A WETRIC PRESSURE P, L7 27 in. Hg

J

BOX #

/2/3 Fac

DRY GASMETER #

(:Ing:j;::%gr Voﬁﬁne VoG]auSme ’ v Temp%y;itlé:cs ater Time .
: ;t];ng ;:;;Je;t ['?er‘gefavs l'lel}et-:ree:t Inlet Qutlet | Average e Y A HR
( Hzo) (Ti ) (ft3) ‘ Tw (°F) | Td (oF) |7 0 (°F) Td (°F)| (min.)
B g |67 &7 |
s 9 EER173 197 17 120 1o |5 less
s |77 OB% R5 73 170 18220 1/2 e | 2y
"2‘0’/.0‘57?3 zs%,lsléi 73 7Y 3/_5‘/ <G/ hveaR L-RA
5. 780 s | 73 (/oo | #6192 | /0 [re|iias
soi-37 3y 73 /07186 s |5 liacelieis
4.5 |55k 73 | /0186 aa |5 iz e~
3 ” Average | ]Ll'l:‘
Qe C T
‘Calculations
Y- aHe L
Al s Y Pp (Tg * 460) 0.0317 4H (T, + 460)9 |
Vg (P + 7375 (T, + 460 P(T"‘*BO)[ W
0.5 0.0368 '
1.0 0.0737
2.0 0.147
4.0 10.294
_ 60 | 0.3
:3 8.0 0.538 ) -
{
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APPENDIX B

Sample Calculations
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Nomenclature

Barometric Pressure, mm. Hg.

b
Pm Average Orifice Pressure Drop, mm. HZO
Tm Average Dry Gas Meter Temperature, ©C
Vm Yolume of Dry Gas Sampled at Meter Conditions, Am3
Vmstd Volume of Dry Gas Sampled at Standard Conditions(]); Nm3
Vw Total HZO Collected in Impingers and Silica Gel, ml
Vw;td Volume of Water Vapor Collected at Standard Conditions(]); Nm3
™ Percent Moisture in Stack Gas, by Volume
Md Mole Fraction Dry Stack Gas

%COzk Percent CO2 by volume, dry
%02 Percent O2 by volume, dry
%CO Percent CO by volume, dry
%Nz Percent N2 by volume, dry
de Molecular Weight of Dry Stack Gas, gm/gm-mole

MW Moleéular Weight of Wet Stack Gas, gm/gm-mole
ch Molecular Weight of Chemical

CP Pitot Tube Coefficient

PS Stack Gas Pressure, mm. Hg., absolute

PPM Parts per million

T, Stack Gas Temperature, °C

Ts Average Stack Gas Temperature, °C

APS Velocity héad, mm. H20

VS Average Stack Gas Velocity, Stack Conditions, Am/s

A Stack Area, m?

QS Stack Gas‘Flow Rate at Standard Cohditions(1), dry Nm3/min.
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Q, Stack gas flow rate at stack conditions, Am3/min.

Tt Net ime of test, min.

Dn Sampling nozzle diameter, mm.

%1 Percent isokinetic

Me Particulate collected in probe, cyclone and filter, mg.

m, Total particulate collected, mg.

Ic Percent of particulate caught in impingers

CSf Particulate concentrations at standard conditions(1), dry,
based on probe, cyclone and filter catch, mg/Nm3

CSt Parficu1ate concentration at standard conditions(1), dry,
based on total catch, mg/Nm3

Caf Particulate concentration at stack conditions, based on
probe, cyclone and filter catch, mg/Am3

Cat Particulate concentration at stack conditions, based on total
catch, mg/Am3

Ef " Particulate emission rate, based on probe, cyclone and filter
catch, kg/hr.

& Particulate emission rate; based on total particulate catch,

kg/hr. '

Pu Unit process rate,

PEf Particulate emission rate on a process basis, probe, cyclone
and filter catch, kg/

PEt Particulate emission rate on a process basis, total catch

' kg/

ZEA Percent excess air in stack gas
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Calculations

(1)

1. Volume of dry gas sampled at standard conditions
0.3855 x V_ xPp + P -
= m qep—— 3
v = 13.6 = N
Mstd m
. (Tm + 273)

(1)

2. VYolume of water vapor at standard conditions

LV, o+ 0.0013 x Vo= NmS
gas

3. Percent moisture in stack gas by volume

100 x Vw
™M = gas = % _ .

Waas * Mstd

4. Mole fraction dry stack gas

Ms = 100- ™
100

1]
3R

. 5. Molecular weight of dry stack gas

24 224 [%0 + %N Tt%sl
MW (%0 x T00)+ (%20, x'T00) © 2 %

[}

| gm/gm-mole
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Calculations

(1)

Volume of dry gas sampled at standard conditions

0.3855 x V_ Py o+ Py 5
v - 3.6 = N

(Tm + 273)

m

(1)

Volume of water vapor at standard conditions

V,  + 0.0013 x V_ = NmS
gas

Percent moisture in stack gas by volume

100 x Vw
M = _q@s._ = %

Mole fraction dry stack gas

1]
¥R

Ms = 100- ™
' © 100

Molecular weight of dry stack gas

28

“ 32
Mg = (%0 x To0)+ (%0, x Too) * %0 + %N, x T00)

gm/gm-mole
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10.

1.

Molecular weight of wet stack gas

MW = MW, x M, + 18(1-M

d d) = gm/gm-mole

d
(2)

Stack gas velocity at stack conditions

v, = 34,97 x cp XJAPS X ﬁ?+~ 273) 1 3 = Am/sec.
' PS X MW

Stack gas volumetric flow rate at standard conditions (1), dry

QL = 2.325 x V x Ay x My x P

3, .
S Nm™/min.

Stack gas volumetric flow rate at stack conditions

Qa - 2.59 x Qs (TS + 273) = Am3/min.
Pskx Md

Percent isokinetic

54,120 x (TS + 273) X Vo
%l = ‘ std = %
A.Vs X Tt X Ps X Md X (Dn)z

Particulate concentration at standard conditions(1), dry,
based on probe, cyclone and filter catch .

= mg/Nm3

«©
n
3
_h

sf

Mstd
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Particulate concentration at standard conditions (]), dry,
based on total catch

- m
Cg = t
' v

Mstd

mg/Nm

. Particulate concentration at stack conditions, based on probe,

cyclone, and filter catch

Cop = 0385 X Cop x Py x My o3

Particulate concentration at stack conditions, based on total
catch - - '

. C . 0.3855 x Cop X Py X M,

at = g/’

T; +-273)

Particulate emission rate, based on probe, cyclone, and filter
catch '

Ef = 1,000,000 x CSf X QS = kg/hr.

Particulate emission rate, based on total catch

Et = 1,000,000 x Cst X Qs = kg/hr.
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17.

18.

18.

e

Particulate emission rate on a process basis, probe, cyclone,
and filter catch

Particulate emission rate, part per million

M

PPM = 't x 22,0226
) MW
Metd () (c)

(1) Standard conditions: 20 C, 760 mm. Hg.

(2) JAPS X (TS + 273) s determined by averaging the square root

of the product of the velocity head (APS)
and the absolute stack temperature (TS + 273)
at each sampling point.
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APPENDIX C

Daily Activity Log
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September 11, 1978
Flew to Tacoma, arrived at Seatact at 9:30 @ Tacoma at 10:30.

September 12, 1978

Met with Frank Clay and Al Viervart at 8 a.m. - met with Plant Officials at

9 a.m. took tour of plant to see sampling locations, scaffolding, ports -
everything looked fine - set up the equipment for the outlet from the ESP and
put some equipment at outlet from the Roaster Baghouse.

We can't sample while the plant is on curtailed production - They say it may be
on full production tomorrow or Thursday. Got back to motel at 8:30 p.m.

September 13, 1978

Continued to set up at Roaster Baghouse inlet and outlet. The rest of the
crew arrived at 2 p.m. but the equipment was lost by United Airline transit.
Hours 8 a.m. - 5 p.m.

September 14, 1978
Arrived at plant at 8 a.m. showed crew around the various locations, assigned
personnel to the locations and had them complete set up.

Met with meteorologist who said that the plant would go on full production at
8 p.m. Left the plant at 11 a.m. and came back at 6:30 p.m. prepared to test
at 8 p.m. Charles Counts told us that the meteorological condition had deterio-
rated and we could not test until 11:30 p.m. - we decided to return at 6 a.m.

September 15, 1978
Two tests in and out of Roaster Baghouse - One test at outlet from the reverb
ESP. Arrived 6:00 a.m. left 8 p.m. - 13 hrs.

September 16, 1978
One test at Roaster Baghouse (1 inlet, 1 outlet) and one test at the Reverb ESP
outlet - came to work at 1 p.m. and worked until 9 p.m.

September 17, 1978
Day Off

September 18, 1978

Arrived at plant at 8 a.m. moved equipment from Roaster baghouse inlet and outlet
to slag tapping and matte tapping position. Set up converter slag return location
from spare equipment - found out that the plant would be on curtail production
until 5:30 p.m. due to weather.

Sent most of crew home at 5 p.m.

Bob Jongleux, D. Powell and Al Rosario stayed until 10:00 p.m. to run one test
at Reverb ESP outlet - hours Dave, Roberto, Rick, Dan, Sharon, Tom - 8 hrs.
Del, Al, Bob - 14 hrs.

September 19, 1978

Ran one test at each of matte tapping and slag tapping locations. Started test
at the converter slag return (this test will be continued until the other 3
locations are done because of short run time). Set up at calcine duct and tried
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to run one test but found a clip loose at the end of the test. 5 p.m. - 4 a.m.

September 20, 1978
Ran one test at slag tapping, matte tapping and calcine duct. Hours 1 p.m. -
10 p.m.

September 21, 1978
Ran final test at matte tapping and slag tapping - ran 2 test at calcine duct-
hours 7 a.m. - 9 p.m.

September 22, 1978

Moved equipment from matte tapping, slag tapping, converter slag return - I
returned from 4 to 8 p.m. to run a final test at the calcine - did not set up

at the arsenic kitchen baghouse because Charlie Counts said they were having some
problems with the shaker mechanism. Hours - crew 6 hrs - Del 10 hrs.

September 23, 1978

Move equipment to arsenic kitchen baghouse positions, did velocity traverses,
set up equipment, and leak tested systems in readiness for testing tomorrow.
Heavy rain in the morning, drizzle in the afternoon. Hours 8 a.m. - 5:30 p.m.

September 24, 1978

Ran 2 sets of three simultaneous test at the arsenic kitchen. Baghouse will
recover the second set of samples tomorrow morning. Hours - 9 a.m. to 7 p.m.
9 hrs.

September 25, 1978
Completed final test at arsenic kitchen baghouse - packed up van and left the
plant. Hours at plant 9 a.m. - 6:30 p.m. Travel hours - 4 hrs,
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