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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) Emission Standards Division 
(ESD) is investigating iron and steel foundries to identify and quantify hazardous air 
pollutants (HAPs) emitted from cupolas; electric arc furnaces; and pouring, cooling and 
shakedown operations of sand mold casting processes. ESD had requested that EPA's 
Emissions, Monitoring and Analysis Division (EMAD) conduct the required testing. EMAD 
had issued a work assignment to Pacific Environmental Services, Inc. (PES) to plan and 
conduct the air emissions test program to gather emissions data as specified in the ESD test 
request. The planning and testing phase of the program was conducted through EPA Contract 
No. 68D20162, Work Assignment No. 4-14. This test report was completed under EPA 
Contract No. 68D70069, Work Assignment No. 2-08. 

The EPA's ESD is investigating two types of control devices (baghouses and 
scrubbers) as potential Maximum Achievable Control Technology (MACT) floor technology 
for cupolas. Two facilities were selected by ESD as host facilities for the testing program. 
One uses a baghouse for control of cupola emissions, and the other uses a wet scrubber for the 
control of cupola emissions. The Waupaca Foundry, located in Tell City, Indiana, uses a 
baghouse and was the subject of this test program. Results of tests on a wet scrubber at the 
second facility were presented under a separate report. 

Testing at the Waupaca Foundry was conducted by two EMAD contractors to address 
the following ESD requirements: 1) characterize HAP emissions from cupolas that are 
controlled by baghouses; 2) characterize uncontrolled HAP emissions from pouring, cooling, 
and shakeout (PCS) processes; 3) determine baghouse performance in controlling HAP 
emissions from cupolas; and 4) identify surrogates for estimating HAP emissions from the 
subject foundry processes. PES conducted testing for requirements (1) and (3). Data 
gathering for requirements (2) and (4) was conducted by the other contractor and "is not a part 
of this document. 

The Waupaca Foundry was selected by the ESD as the host facility for this project. 
This facility is a large job shop foundry that conducts melting and casting operations. EPA 
deemed this facility to be representative of a large segment of the sand casting foundry 
industry. It operates a relatively large cupola (50 standard tons per hour melting capacity) that 
is controlled by a negative pressure baghouse. Ducts were available to measure emissions 
from pouring, cooling, and shakeout sections of the casting lines. The new facility recently 
began production and the modem design of the cupola baghouse was expected to be as 
effective as any used in this type of application. Tests were conducted at the cupola baghouse 
inlet and outlet. The sampling locations at the Waupaca Foundry are shown in Figure 1.1 
PES performed particulate matter (PM) and metal HAPs testing at the cupola baghouse inlet 

1-1 



and outlet and organic HAPs testing at the cupola baghouse outlet. The organic HAPs 
consisted of polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans 
(PCDDs/PCDFs) and semi-volatile organic hazardous air pollutants (SVOHAPs). 

PES used three subcontractors for this effort: Deeco, Inc. (DEECO); Triangle 
Laboratories, Inc. (TLI), and Atlantic Technical Services, Inc. (ATS). DEECO provided on
site sampling support for the determination of PM and metal HAPs; TLI provided analytical 
support for the analysis of HAPs; and A TS provided support for preparation of the site
specific test plan (SSTP), quality assurance project plan (QAPP), and report documentation .. 

The field testing program organization and major lines of communication are 
presented in Figure 1.2. The PES Project Manager communicated directly with the EPA 
Work Assignment Manager and coordinated all of the on-site testing activities. 
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Figure 1.1 Air Flow Schematic and Sampling Locations at The Waupaca Foundry -
Tell City, Indiana 
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2.0 SUMMARY OF RESULTS 

This section provides test results summaries obtained from the Waupaca Foundry 
testing. Included are results of the tests conducted for particulate matter/metals at the cupola 
baghouse inlet and outlet, and SVOHAPs and PCDDs/PCDFs testing at the cupola baghouse 
outlet. Although we have included averages, there were differences in 
production rates and operating conditions. 

2.1 EMISSIONS TEST LOG 

Sampling at the cupola baghouse was conducted on September 9 and 10, 1997. Table 
2.1 summarizes the emissions test log. Presented are the run numbers, test dates, pollutants, 
run times, and downtime for filter and port changes. 

2.2 PARTICULATE MATTER AND METALS 

2.2.1 Baghouse Inlet 

Table 2.2 summarizes the particulate matter and metals emissions sampling and flue 
gas parameters at the baghouse inlet. The total sampling time for each test run was 240 
minutes. The average sample volume was 105.362 dry standard cubic feet (dsct) or 2.984 dry 
standard cubic meters (dscm). The average flue gas temperature was 293°F. The flue gas 
contained 11.6 percent(%) carbon dioxide (C02), 9.7% oxygen (02), and 2.6% moisture. The 
average flue gas volumetric flow rate was 52,700 actual cubic feet per minute (acfm) or 
34,500 dry standard cubic feet per minute (dscfm) or 976 dry standard cubic meters per minute 
(dscmm). 

Table 2.3 summarizes the flue gas particulate matter concentrations and emission rates 
at the cupola baghouse inlet. The average concentration was 1.04 grains per dry standard 
cubic foot (gr/dsct) or 2.39 grams per dry standard cubic meter (g/dscm). The concentrations 
are also shown adjusted to 7% 0 2• The average mass emission rate was 323 pounds per hour 
(lblhr) or 146 kilograms per hour (kg!hr). 

Table 2.4 summarizes the flue gas metals concentrations and emission rates. The 
blank correction procedures of EPA Method 29 were used to correct the samples for the back 
half reagent blank only, because the analytical results for the front half reagent blank were 
considered inappropriate for blank correction.. All of the target metals were found to be 
present in all three samples. Average concentrations ranged from 2.89 micrograms per dry 
standard cubic meter (J.lg/dscm) for beryllium to 247,458 J.lg/dscm for zinc. 
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TABLE2.1 

EMISSIONS TEST LOG 
THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Downtime, 
Run No. Date Pollutant Run Time Minutes 

Baghouse Inlet 

I-M29-1 09/09/97 PM!Metals 1025-1501 36 
I-M29-2 09/10/97 PM!Metals 0758-1233 35 
I-M29-3 09/10/97 PM!Metals 1515-2021 66 

BaghQys~ Oytlet 

O-M29-1 09/09/97 PM!Metals 1029-1503 34 
B0-23-1 09/09/97 PCDDs/PCDFs 1029-1501 32 
B0-0010-1 09/09/97 SVOHAPs 1029-1503 34 

O-M29-2 09/10/97 PM!Metals 0810-1315 65 
B0-23-2 09/10/97 PCDDs/PCDFs 0810-1315 65 
B0-0010-2 09/10/97 SVOHAPs 0810-1315 65 

O-M29-3 09/10/97 PM/Metals 1520-2021 61 
B0-23-3 09/10/97 PCDDs/PCDFs 1520-2008 48 
B0-0010-3 09/10/97 SVOHAPs 1520-2008 48 
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TABLE2.2 

PARTICULATE/METALS EMISSIONS SAMPLING AND FLUE GAS 
PARAMETERS- CUPOLA BAGHOUSE INLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

!Run No. I I-M29-1 I I-M29-2 

Date 9/9/97 9/10/97 
Total Sampling Time, min 240.5 240 

Average Sampling Rate, dscfm •· 0.342 0.481 
Sample Volume: 

dscfb 82.208 115.471 
dscm c 2.328 3.270 

Average Flue Gas Temp., °F 275 301 
0 2 Concentration, % by Volume 10.9 9.5 

C02 Concentration, % by Volume 10.8 11.6 

Moisture, % by Volume 2.5 2.8 
Flue Gas Volumetric Flow Rate: 

acfm d 39,900 58,900 
dscfm a 26,800 38,200 
dscmm • 759 1,080 

Isokinetic Sampling Ratio, % 104.0 102.7 

a Dry standard cubic feet per minute at 68° F (20° C) and 1 atm. 

b Dry standard cubic feet at 68° F (20° C) and 1 atm. 

c Dry standard cubic meters at 68° F (20° C) and 1 atm. 

d Actual cubic feet per minute at exhaust gas conditions. 

• Dry standard cubic meters per minute at 68° F (20° C) and 1 atm. 
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I I-M29-3 

9/10/97 
240 

0.493 

118.408 
3.353 
302 
8.8 

12.4 

2.4 

59,300 
38,500 

1,090 
106.5 

I Average 

0.439 

105.362 
2.984 
293 
9.7 

11.6 

2.6 

52,700 

34,500 
976 

104.4 
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TABLE2.3 

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE INLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. I-M29-1 I-M29-2 I-M29-3 

Date 9/9/97 9/10/97 9/10/97 
Clock Time, 24-hr clock 1025-1501 0758-1233 1515-2021 
Concentration: 

gr/dscf 8 0.622 1.44 1.07 

gr/dscf@ 7% 0 2 b 0.863 1.75 1.22 

g/dscm c 1.42 3.30 2.45 

g/dscm @ 7% 0 2 d 1.97 4.01 2.80 

Emission Rate: 

lb/hr e 143 472 354 

kglhr f 64.8 214 160 

a Grains per dry standard cubic foot at 68° F (20° C) and I atm. 

b Grains per dry standard cubic foot at 68° F (20° C) and I atm adjusted to 7 percent 0 2• 

a Grams per dry standard cubic meter at 68° F (20° C) and I atm. 

b Grams per dry standard cubic meter at 68° F (20° C) and I atm adjusted to 7 percent 0 2• 

c Pounds per hour. 

f Kilograms per hour. 
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Average 

1.04 

1.28 

2.39 

2.93 

323 

146 



TABLE2.4 

METALS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE INLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. I-M29-1 I-M29-2 I-M29-3 

Date 9/9/97 9/10/97 9/10/97 

Clock Time, 24-hr clock 1025-1501 0758-1233 1515-2021 

Antimony (Sb) 

J.Lg/dscm 
8 376 428 385 

J.Lg/dscm @ 7% 0 2 b 521 520 440 

lblhr c 0.0377 0.0612 0.0555 

~enic(As) 

J.Lg/dscm 8 82.5 76.2 93.6 

J.Lg/dscm @ 7% 0 2 b 114 92.4 107 

lblhr c 0.00828 0.0109 0.0135 

Barium (Ba) 

J.Lg/dscm 8 623 878 746 

J.Lg/dscm @ 7% 0 2 b 864 1,066 853 

lblhr c 0.0625 0.126 0.108 

Beryllium (Be) 

J.Lg/dscm 8 
,• 

1.28 4.68 2.72 
" 

J.Lg/dscm @ 7% 0 2 b 1.78 5.68 3.11 

lb/hr c 0.000128 0.000669 0.000392 

Cadmium (Cd) 

J.Lg/dscm 8 606 1,159 898 

J.Lg/dscm @ 7% 0 2 b 840 1,407 1,028 

lb/hr c 0.0608 0.166 0.130 

Chromium (Cr) 

J.Lg/dscm 
8 546 750 609 

J.Lg/dscm @ 7% 0 2 b 758 910 696 

lb/hr c 0.0548 0.107 0.0879 

Colbalt (Co) 

J.lg/dscm a 14.7 13.3 14.1 

J.Lg/dscm @ 7% 0 2 b 20.4 16.2 16.1 

lblhr c 0.00147 0.00190 0.00204 

Lead (Pb) 

J.Lg/dscm 8 34,969 61,200 44,131 

J.Lg/dscm @ 7% 0 2 b 48,509 74,296 50,487 

lblhr c 3.51 8.75 6.37 
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Average 

396 

494 

0.0515 

84.1 

105 

0.0109 

749 

928 

0.0986 

2.89 

3.52 

0.000397 

888 

1,092 

0.119 

635 

788 

0.0833 

14.0 

17.6 

0.00180 

46,767 

57,764 

6.21 



TABLE 2.4 (Concluded) 

METALS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE INLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. I-M29-l I-M29-2 I-M29-3 

Manganese (Mn) 

J.lg/dscm a 36,557 64,105 49,506 

J.lg/dscm @ 7% 0 2 b 50,713 77,822 56,636 

lblhr c 3.67 9.16 7.15 

Mercury (Hg) 

J.lg/dscm a 20.5 57.1 17.7 

J.lg/dscm @ 7% 0 2 b 28.4 69.3 20.2 

lblhr c 0.00206 0.00816 0.00255 

~·Hekel (Ni) 

J.lg/dscm a 136 138 149 

J.lg/dscm @ 7% 0 2 b 189 167 171 

lblhr c 0.0137 0.0197 0.0215 

Phosphorus (P) 

J.lg/dscm a 801 843 18,258 

J.lg/dscm @ 7% 0 2 b 1,111 1,023 20,888 

lb/hrc 0.0804 0.120 2.64 

Selenium (Se) 

J.lg/dscm a 31.4 39.5 34.6 

J.lg/dscm @ 7% 0 2 b 43.6 47.9 39.6 

lb/hr c 0.00315 0.00564 0.00499 

Silver (Ag) 

J.lg/dscm a 6.02 16.9 5.94 

J.lg/dscm @ 7% 0 2 b 8.36 20.6 6.79 

lb/hrc 0.000605 0.00242 0.000857 

Thallium (Tl) 

J.lg/dscm a 31.3 51.4 39.2 

J.lg/dscm @ 7% 0 2 b 43.4 62.4 44.8 

lblhr c 0.00314 0.00735 0.00565 

Zinc (Zn) 

J.lg/dscm a 168,832 342,274 231,268 

J.lg/dscm @ 7% 0 2 b 234,209 415,511 264,578 

Jb/hr • 16.9 48.9 33.4 

a Micrograms per dry standard cubic meter at 68° F (20° C) and 1 atm. 

b Micrograms per dry standard cubic meter at 68° F (20° C) and 1 atm, adjusted to 7% 0 2• 

• Pounds per hour. 
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50,056 

61,724 

6.66 

31.8 

39.3 

0.00426 

141 

176 

0.0183 

6,634 

7,674 

0.945 

35.2 

43.7 

0.00460 

9.63 

11.9 

0.00129 

40.6 

50.2 

0.00538 

247,458 

304,766 

33.1 



2.2.2 Baghouse Outlet 

Table 2.5 summarizes the particulate matter and trace metals emissions sampling and 
exhaust gas parameters at the baghouse outlet. The total sampling time for each test run was 
240 minutes. The average sample volume was 120.781 dscf or 3.420 dscm. The average 
exhaust gas temperature was 246°F. The exhaust gas contained 9.6% C02, 11.6%02, and 3.6 
% moisture. The average exhaust gas volumetric flow rate was 60,900 acfm or 43,400 dscfm 
or 1 ,230 dscmm. 

Table 2.6 summarizes the exhaust gas particulate matter concentrations and emission 
rates at the baghouse outlet. The average concentration was 0.00124 gr/dscf or 0.00283 
g/dscm. The concentrations are also shown adjusted to 7% 0 2• The average mass emission 
rate was 0.393 lblhr or 0.178 kg/hr. The results presented for run 
O-M29-2 use a negative filter catch weight. Both the filter and acetone rinse fractions were 
low and at the limit of detection. There are no known reasons for the negative result. If a zero 
had been used, the mass emission rate for the run would be 0.0897 lblhr. 

Table 2. 7 summarizes the exhaust gas metals concentrations and emission rates. The 
blank correction procedures of EPA Method 29 were used to correct the samples for the back 
half reagent blank only, because the analytical results for the front half reagent blank were 
considered inappropriate for blank correction. All of the target metals, except beryllium, 
cobalt, and thallium, were found to be present in all three samples. Metals that were not 
detected in a sample have "ND" in place of any emissions calculations and were not included 
in the total metals sum. Average concentrations ranged from 0.244 J..Lg/dscm for silver to 115 
J..Lg/dscm for zinc. 

2.2.3 Baghouse Performance 

Table 2.8 summarizes the performance of the baghouse in controlling PM and total 
HAP metals emissions. The removal efficiencies for PM and total HAP metals are based on 
the inlet and outlet mass emission rates. The average removal efficiency for PM and total 
HAP metals was 99.79% and 99.88%, respectively. 

2.3 DIOXINS AND FURANS 

Table 2.9 summarizes the PCDDs/PCDFs emissions sampling and exhaust gas 
parameters at the baghouse outlet. The total sampling time for each run was 240 minutes. 
The average sample volume was 145.249 dscf or 4.113 dscm. The average exhaust gas 
temperature was 247°F. The flue gas contained 9.6% C02, 11.6% 0 2, and 2.8% 
moisture. The average exhaust gas volumetric flow rate was 62,600 acfm or 44,800 dscfm or 
1,270 dscmm. 

The EPA Method 23 sample extracts were first analyzed using a DB-5 capillary 
column to determine the concentration of each isomer ofPCDDs and PCDFs (tetra- through 
octa-). Tetra-chlorinated dibenzofurans were detected in this analysis; therefore, 
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TABLE2.5 

PARTICULATE/METALS EMISSIONS SAMPLING AND EXHAUST GAS 
PARAMETERS -CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. O-M29-1 

Date 9/9/97 
Total Sampling Time, min 240 
Average Sampling Rate, dscfm a 0.378 
Sample Volume: 

dscfb 90.633 
dscm c 2.566 

Average Exhaust Gas Temp., °F 231 
0 2 Concentration, % by Volume 12.7 

C02 Concentration, % by Volume 8.8 

Moisture, % by Volume 5.5 
Exhaust Gas Volumetric Flow Rate: 

acfm d 45,000 
dscfm a 32,100 
dscmm e 908 

Isokinetic Sampling Ratio, % 103.1 

a Dry standard cubic feet per minute at 68° F (20° C) and 1 atm. 

b Dry standard cubic feet at 68° F (20° C) and 1 atm. 

c Dry standard cubic meters at 68° F (20° C) and 1 atm. 

d Actual cubic feet per minute at exhaust gas conditions. 

O-M29-2 

9/10/97 
240 

0.580 

139.162 
3.941' 
253 
11.0 

10.1 

2.6 

69,600 

49,700 
1,410 
102.2 

e Dry standard cubic meters per minute at 68° F (20° C) and 1 atm. 
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O-M29-3 

9/10/97 
240 

0.552 

132.547 

3.753 
254 
11.0 

10.0 

2.8 

68,200 

48,500 

1,370 
99.7 

Average 

0.503 

120.781 
3.420 
246 

11.6 

9.6 

3.6 

60,900 

43,400 
1,230 
101.7 



TABLE 2.6 

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

IRunNo. I O-M29-l I O-M29-2 I O-M29-3 

Date 9/9/97 9/10/97 9/10/97 
Clock Time, 24-hr clock 1029-1503 0810-1315 1520-2021 
Concentration: 

gr/dscf 8 0.00259 0.0000333 0.00109 

gr/dscf@ 7% 0 2 b 0.00441 0.0000467 0.00154 

g/dscm c 0.00592 0.0000761 0.00250 

g/dscm @ 7% 0 2 d 0.0101 0.000107 0.00353 

Emission Rate: 

lb/hr e 0.711 0.0142 0.455 

kg/hr f 0.323 0.00642 0.206 

a Grains per dry standard cubic foot at 68° F (20° C) and 1 atm. 

b Grains per dry standard cubic foot at 68° F (20° C) and 1 atm adjusted to 7 percent 0 2• 

a Grams per dry standard cubic meter at 68° F (20° C) and I atm. 

b Grams per dry standard cubic meter at 68° F (20° C) and 1 atm adjusted to 7 percent 0 2• 

c Pounds per hour. 

r Kilograms per hour. 
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I Average 

0.00124 

0.00200 

0.00283 

0.00457 

0.393 

0.178 

I 



TABLE2.7 

EXHAUST GAS METALS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. O-M29-l O-M29-2 O-M29-3 Average 

Date 9/9/97 9/10/97 9/10/97 

Clock Time, 24-hr clock 1029-1503 0810-1315 1520-2021 

Antimony (Sb) 

J.lg/dscm a 2.13 1.52 1.84 1.83 

J.lg/dscm @ 7% 0 2 b 3.63 2.13 2.59 2.79 

lblhr" 0.000256 0.000283 0.000334 0.000291 

Arsenic (As) 

J.lg/dscm a 0.355 0.348 0.408 0.370 

J.lg/dscm @ 7% 0 2 b 0.605 0.488 0.574 0.556 

lblhr" 0.0000427 0.0000647 0.0000740 0.0000605 

Barium (Ba) 

J.lg/dscm a 25.3 16.5 18.3 20.0 

J.lg/dscm @ 7% 0 2 b 43.1 23.1 25.7 30.6 

lblhr" 0.00304 0.00306 0.00332 0.00314 

Beryllium (Be) 

J.lg/dscm a ND ND ND ND 

J.lg/dscm @ 7% 0 2 b ND ND NO ND 

lb/hr" ND ND ND ND 

Cadmium (Cd) 

J.lg/dscm a 14.3 0.731 2.82 5.96 

J.lg/dscm @ 7% 0 2 b 24.4 1.03 3.98 9.80 

lblhr" 0.00172 0.000136 0.000513 0.000789 

Chromium (Cr) 

J.lg/dscm a 4.28 2.73 3.45 3.49 

J.lg/dscm @ 7% 0 2 b 7.29 3.83 4.86 5.33 

lb/hr" 0.000514 0.000508 0.000626 0.000549 

Colbalt (Co) 

J.lg/dscm a NO ND ND ND 

J.lg/dscm @ 7% 0 2 b ND ND ND ND 

lblhr" NO ND ND ND 

Lead (Pb) 

J.lg/dscm a 79.6 15.0 30.7 41.8 

J.lg/dscm @ 7% 0 2 b 136 21.1 43.3 66.7 

lblhr" 0.00956 0.00279 0.00558 0.00598 
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TABLE 2. 7 (Concluded) 

EXHAUST GAS METALS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. O-M29-l O-M29-2 O-M29-3 Average 

Manganese (Mn) 

J.Lg/dscm a 16.7 15.6 29.5 20.6 

J.Lg/dscm @ 7% 0 2 b 28.4 21.8 41.5 30.6 

lb/hr c 0.00200 0.00289 0.00535 0.00342 

Mercury (Hg) 

J.Lg/dscm 8 I01 46.2 29.8 59.0 

J.Lg/dscm @ 7% 0 2 b I72 64.9 41.9 93.0 

lb/hr c 0.0121 0.00859 0.00541 0.00871 

!Nickel (Ni) 

J.Lg/dscm a 2.97 1.80 2.2I 2.33 

J.Lg/dscm @ 7% 0 2 b 5.06 2.53 3.11 3.57 

lb/hr c 0.000356 0.000335 0.000402 0.000364 

Phosphorus (P) 

J.Lg/dscm 8 39.6 24.9 22.7 29.1 

J.Lg/dscm @ 7% 0 2 b 67.5 34.9 31.9 44.8 

lb/hr c 0.00476 0.00463 0.00412 0.00450 

Selenium (Se) 

J.Lg/dscm a 2.03 1.68 1.62 1.77 

J.Lg/dscm @ 7% 0 2 b 3.45 2.36 2.28 2.70 

lb/hr c 0.000243 0.000312 0.000294 0.000283 

Silver (Ag) 

J.Lg/dscm a 0.144 0.0888 0.498 0.244 

J.Lg/dscm @ 7% 0 2 b 0.246 0.125 0.702 0.357 

lb/hrc O.OOOOI73 O.OOOOI65 0.0000905 0.00004I4 

Thallium (TI) 

J.Lg/dscm 8 ND ND ND ND 

J.Lg/dscm @ 7% 0 2 b ND ND ND ND 

lb/hr c ND ND ND ND 

Zinc (Zn) 

J.Lg/dscm 8 69.2 72.4 203 II5 

J.Lg/dscm @ 7% 0 2 b 118 I02 286 I69 

lb/hr c 0.00831 0.0135 0.0369 O.OI96 

a Micrograms per dry standard cubic meter at 68° F (20° C) and I atm. 
b Micrograms per dry standard cubic meter at 68° F (20° C) and I atm, adjusted to 7% 0 2• 

Pounds per hour. 

ND Not Detected 
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TABLE2.8 

PARTICULATE MATTER AND METALS REMOVAL EFFICIENCIES 
CUPOLA BAGHOUSE 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Test Set No. M29-1 M29-2 M29-3 Averag 

Date 9/9/97 9/10/97 9110/97 

PM Emission Rate, lb/hr:a 
Inlet 143 472 354 323 
Outlet 0.711 0.0142 0.455 0.393 
Removal Efficiency,%: b 99.50 99.997 99.87 99.79 

Total Metals Emission Rate, lb/hr:a 
Inlet 24.5 67.5 50.0 47.3 
Outlet 0.0430 0.0371 0.0630 0.0477 
Removal Efficiency,%: b 99.82 99.95 99.87 99.88 

a Pounds per hour. 

b Percent removal efficiencies are calculated using the emission rates (lblhr). 
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TABLE2.9 

PCDDS/PCDFS EMISSIONS SAMPLING AND EXHAUST GASP ARAMETERS 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. B0-23-1 

Date 9/9/97 
Total Sampling Time, min 240 
Average Sampling Rate, dscfm • 0.486 
Sample Volume: 

dscfb 116.671 
dscm c 3.304 

Average Exhaust Gas Temp., °F 230 
0 2 Concentration, % by Volume 12.7 

C02 Concentration, % by Volume 8.8 

Moisture, % by Volume 3.4 
Exhaust Gas Volumetric Flow Rate: 

acfm d 49,400 
dscfm a 36,000 
dscmm e 1,020 

Isokinetic Sampling Ratio, % 98.9 

• Dry standard cubic feet per minute at 68° F (20° C) and I atm. 

b Dry standard cubic feet at 68° F (20° C) and I atm. 

c Dry standard cubic meters at 68° F (20° C) and I atm. 

d Actual cubic feet per minute at exhaust gas conditions. 

B0-23-2 

9/10/97 
240 

0.669 

160.663 
4.549 
258 

11.0 

10.1 

2.6 

69,500 
49,200 

1,390 
99.7 

e Dry standard cubic meters per minute at 68° F (20° C) and I atm. 
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B0-23-3 

9/10/97 
240 

0.660 

158.414 
4.486 
254 

11.0 

10.0 

2.4 

68,800 
49,100 

1,390 
98.5 

Average 

0.605 

145.249 
4.113 
247 

11.6 

9.6 

2.8 

62,600 
44,800 

1,270 
99.0 



another aliquot of the sample was analyzed using a DB-225 capillary column to measure the 
2,3,7,8 tetra-chloro dibenzofuran isomer (2378 TCDF). 

Some PCDDs/PCDFs catch weights were reported as estimated maximum possible 
values or EMPCs. Catch weights, concentrations, and emission rates based on EMPC values 
were noted by enclosing them in brackets ( {} ). EMPC values were included in the three-run 
averages and total PCDDs/PCDFs calculations. Averages or totals that were based on EMPC 
values were also enclosed in brackets to indicate the values were estimated. The 
PCDDs/PCDFs test results are presented in actual concentrations and mass emission rates, 
concentrations adjusted to 7%02, and concentrations adjusted to 7%02 in 2378 TCDF toxic 
equivalents. 

Table 2.10 presents the PCDDs/PCDFs stack gas concentrations and emission rates. 
The average concentration oftotal PCDDs was estimated to be {12.3} ng/dscm. The average 
concentration oftotal PCDFs was estimated to be { 111} ng/dscm. The average concentration 
of total PCDDs/PCDFs was estimated to be {123} ng!dscm. These values corresponded to 
average estimated emission rates of {992}, {8,764}, and {9,756} J.Lglhr, respectively. 

Table 2.11 presents the PCDDs/PCDFs concentrations adjusted to 7% 0 2• The 
average measured stack gas 0 2 concentration was 11.6%. The average adjusted concentration 
of total PCDDs was estimated to be { 17. 7} ng/dscm @ 7% 0 2• The average adjusted 
concentration oftotal PCDFs was estimated to be {162} ng/dscm@ 7%02• The average 
adjusted concentration of total PCDDs/PCDFs was {179} ng/dscm@ 7%02• The 
concentrations, adjusted to 7%02, were also adjusted by each congeners respective Toxic 
Equivalency Factor (TEF). The TEFs used were the international TEF values. The average 
concentration for total PCDDs/PCDFs, adjusted for the 2378 TCDD TEFs, was estimated to 
be {3.65} ng/dscm@ 7% 0 2• 

2.4 SEMIVOLATILE ORGANIC HAZARDOUS AIR POLLUTANTS 

The semivolatile organic hazardous air pollutants (SVOHAPs) were collected using a 
SW-846 Method 0010 Modified Method 5 (MM5) sampling train. The MM5 sampling train 
collects organic-laden particulate materials and semi-volatile organics species. This method 
speciates and quantitates low concentrations of these semi-volatile organics with boiling 
points above about 100°C. 

Table 2.12 summarizes the SVOHAPs emissions sampling and exhaust gas parameters 
at the cupola baghouse outlet. The total sampling time for each run was 240 minutes. The 
average sample volume was 142.003 dscf or 4.021 dscm. The average exhaust gas 
temperature was 249°F. The exhaust gas contained 9.6% C02, 11.6%02, and 2.9% moisture. 
The average exhaust gas volumetric flow rate was 60,900 acfm or 43,400 dscfm or 1,230 
dscmm. · 
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TABLE 2.10 

PCDDS/PCDFS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

CONCENTRATION a EMISSION RATE b 

CONGENER ng/dscm, as measured 

B0-23-1 B0-23-2 B0-23-3 

DIOXINS: 

2378TCDD 0.0696 0.119 0.163 

Total TCDD 2.12 4.42 7.40 

12378 PeCDD 0.133 0.374 0.557 

Total PeCDD 1.03 3.17 6.73 

123478 HxCDD {0.0454} 0.163 0.245 

123678HxCDD 0.0726 0.308 0.490 

123789 HxCDD 0.0969 0.418 0.557 

TotalHxCDD 0.848 3.34 5.04 

1234678 HpCDD 0.115 0.462 0.713 

TotalHpCDD 0.203 0.879 1.34 

12346789 OCDD {0.0333} 0.130 {0.127} 

[Total PCDDs {4.23} 11.9 {20.6} 

FURANS: 

2378 TCDF 1.06 1.49 2.50 

Total TCDF 39.7 57.6 74.9 

12378 PeCDF 0.938 2.09 3.08 

23478PeCDF 1.18 2.75 4.19 

TotalPeCDF 17.4 38.5 58.0 

123478 HxCDF 0.878 2.90 4.15 

123678 HxCDF 0.454 1.52 2.01 

234678 HxCDF 0.281 1.06 1.56 

123789 HxCDF 0.0303 0.110 0.167 

Total HxCDF 4.54 14.4 21.0 

1234678 HpCDF 0.294 1.23 1.63 

1234789 HpCDF 0.0515 0.207 0.290 

Total HpCDF 0.484 2.04 2.83 

12346789 OCDF {0.0242} 0.0901 0.145 

lfotal PCDFs {62.1} ll3 157 

lfotal PCDDs + PCDFs {66.4} 125 {178} 

a Nanogram per dry standard cubic meter at 20°C and I atm. 

b Micrograms per hour. 

Jl.g/hr 

Average B0-23-1 B0-23-2 

0.117 4.26 9.92 

4.65 130 369 

0.355 8.14 31.2 

3.64 62.9 264 

{0.151} {2.78} 13.6 

0.290 4.44 25.7 

0.357 5.92 34.9 

3.08 51.8 279 

0.430 7.03 38.6 

0.807 12.4 73.5 

{0.0967} {2.04} 10.8 

{12.3} {259} 997 

1.68 64.8 125 

57.4 2,424 4,812 

2.03 57.4 174 

2.71 72.2 230 

38.0 1,066 3,214 

2.64 53.7 242 

1.33 27.8 127 

0.966 17.2 88.2 

0.102 1.85 9.18 

13.3 278 1,207 

1.05 17.9 103 

0.183 3.15 17.3 

1.79 29.6 171 

{0.0864} {1.48} 7.53 

{Ill} {3,799} 9,4ll 

{123} {4,057} 10,408 

{ } Estimated Maximum Possible Concentration. EMPC values are used as reported in totals and averages. 
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B0-23-3 

13.6 

617 

46.5 

561 

20.4 

40.9 

46.5 

420 

59.5 

112 

{10.6} 

{1,721} 

208 

6,246 

257 

349 

4,833 

346 

167 

130 

13.9 

1,755 

136 

24.2 

236 

12.1 

13,082 

{14,803} 

Average 

9.25 

372 

28.6 

296 

{ 12.3} 

23.7 

29.1 

250 

35.0 

65.8 

{7.82} 

{992} 

133 

4,494 

163 

217 

3,038 

214 

107 

78.5 

8.33 

1,080 

85.5 

14.9 

145 

{7.03} 

{8,764} 

{9,756} 



TABLE2.11 

PCDDS/PCDFS EXHAUST GAS CONCENTRATIONS AND 2378 TOXIC EQillV ALENT STACK 
GAS CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN 

CUPOLABAGHOUSEOUTLET 
THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

CONCENTRATION 2378-TCDDb 2378 TOXIC EQUIVALENCIES 

CONGENER (ogldscm, adjusted to 7% 02) Toxic Equivalent (ogldscm, adjusted to 7% 02) 

B0-23-1 B0-23-2 B0-23-3 Average Factor B0-23-1 B0-23-2 B0-23-3 

DIOXINS: 

~378TCDD 0.119 0.167 0.229 0.171 1.00 0.119 0.167 0.229 

lfotal TCDD 3.61 6.20 10.4 6.75 

12378 PeCDD 0.227 0.525 0.785 0.512 0.500 0.113 0.262 0.392 

lfotal PeCDD 1.75 4.44 9.48 5.23 

123478 HxCDD {0.0773} 0.228 0.345 {0.217} 0.100 {0.00773} 0.0228 0.0345 

123678 HxCDD 0.124 0.432 0.691 o.415 0.100 0.0124 0.0432 0.0691 

123789 HxCDD 0.165 0.586 0.785 0.512 0.100 0.0165 0.0586 0.0785 

lfotal HxCDD 1.44 4.69 7.10 4.41 

1234678 HpCDD 0.196 0.648 1.00 0.616 0.0100 0.00196 0.00648 0.0100 

lfotal HpCDD 0.345 1.23 1.88 1.15 

12346789 OCDD {0.0567} 0.182 {0.179} {0.139} 0.00100 {5.67 E-05} 0.000182 {0.000179} 

lfotal PCDDs {7.21} 16.8 {29.1} { 17.7} {0.271} 0.560 {0.814} 

FURANS: 

2378TCDF 1.80 2.10 3.52 2.47 0.100 0.180 0.210 0.352 

Total TCDF 67.5 80.9 105 84.6 

12378 PeCDF 1.60 2.93 4.33 2.95 0.0500 0.0799 0.147 0.217 

~3478PeCDF 2.01 3.86 5.90 3.92 0.500 1.01 1.93 2.95 

rrotal PeCDF 29.7 54.0 81.6 55.1 

123478 HxCDF 1.50 4.07 5.84 3.80 0.100 0.150 0.407 0.584 

123678 HxCDF 0.773 2.13 2.83 1.91 0.100 0.0773 0.213 0.283 

~34678 HxCDF 0.480 1.48 2.20 1.39 0.100 0.0480 0.148 0.220 

123789 HxCDF 0.0516 0.154 0.235 0.147 0.100 0.00516 0.0154 0.0235 

Total HxCDF 7.73 20.3 29.6 19.2 

1234678 HpCDF 0.500 1.73 2.29 1.51 0.0100 0.00500 0.0173 0.0229 

1234789 HpCDF 0.0877 0.290 0.408 0.262 0.0100 0.000877 0.00290 0.00408 

Total HpCDF 0.825 2.87 3.99 2.56 

12346789 OCDF {0.0412} 0.127 0.204 {0.124} 0.00100 {4.12 E-05} 0.000127 0.000204 

Total PCDFs {106} 158 221 {162} { 1.55} 3.09 4.66 

Total PCDDs + PCDFs {113} 175 {250} {179} { 1.82} 3.65 {5.47} 

• Nanogram per dry standard cubic meter adjusted to 7 percent oxygen at 20°C and 1 atm. 

b North Atlantic Treaty Organization, Committee on the challenges of Modem Society. Pilot study on International Information 

Exchange on Dioxins and Related Compounds: International Toxicity Equivalency Factor (1-TEF) Methods of Risk Assessment 

for Complex Mixtures of Dioxins and Related Compounds. Report No. 176, August 1988. 

( ) Non Detectable - Results are below target analyte detection limits. ND values are used as zeroes (0) in totals and averages. 

{ } Estimated Maximum Possible Concentration. EMPC values are used as reported in totals and averages. 
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Average 

0.171 

0.256 

{0.0217} 

0.0415 

0.0512 

0.00616 

{0.000139} 

{0.548} 

0.247 

0.148 

1.96 

0.380 

0.191 

0.139 

0.0147 

0.0151 

0.00262 

{0.000124} 

{3.10} 

{3.65} 



TABLE2.12 

SVOHAPS EMISSIONS SAMPLING AND EXHAUST GASP ARAMETERS 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. B0-0010-1 B0-0010-2 

Date 9/9/97 9/10/97 

Total Sampling Time, min 240 240 

Average Sampling Rate, dscfm a 0.458 0.627 
Sample Volume: 

dscfb 110.023 150.485 
dscm c 3.116 4.261 

Average Exhaust Gas Temp., °F 234 258 

0 2 Concentration, % by Volume 12.7 11.0 

C02 Concentration, % by Volume 8.8 10.1 

Moisture, % by Volume 3.4 2.7 
Exhaust Gas Volumetric Flow Rate: 

acfm d 46,600 66,700 
dscfm a 33,800 47,200 
dscmm c 957 1,340 

Isokinetic Sampling Ratio, % 99.4 97.3 

a Dry standard cubic feet per minute at 68° F (20° C) and l atm. 

b Dry standard cubic feet at 68° F (20° C) and l atm. 

c Dry standard cubic meters at 68° F (20° C) and l atm. 

d Actual cubic feet per minute at exhaust gas conditions. 

c Dry standard cubic meters per minute at 68° F (20° C) and l atm. 
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B0-0010-3 

9/10/97 
240 

0.690 

165.500 

4.686 
256 

11.0 

10.0 

2.6 

69,300 

49,200 
1,390 
102.6 

Average 

0.592 

142.003 

4.021 
249 

11.6 

9.6 

2.9 

60,900 

43,400 

1,230 
99.7 



The results of the semivolatile organic emissions are shown in Table 2.13. Analysis 
was performed for 70 target compounds. Of these 70 target compounds, 50 were not detected. 
In cases where a compound was not detected, the emission rate, and concentration, was 
replaced with a ''ND". If a compound was not detected in one of the three runs, a zero was 
used in the three-run average for that compound and was not summed in any SVOHAPs totals. 

Analysis for the SVOHAPs was performed using SW-846 Method 8270. The lower 
quantitation limit for SW-846 Method 8270 for all but four compounds was I 0 J.Lg/sample. 
The four compounds, 2,4-dinitrophenol, 4-nitrophenol, 4,6-dinitro-2-methylphenol and 
pentachlorophenol, had quantitation limits of 25 J.Lg/sample. Some samples had reported 
values below the quantitation limit but above the detection limit. This was the case for 19 of 
the 20 detected target compounds. Like the PCDDs/PCDFs, these values were reported as 
estimates and all values and calculated results were enclosed by brackets ( {}) to indicate that 
the compound was detected but was below the quantitation limit. These estimated values 
were used in the three-run averages and the resulting averages were also enclosed in brackets 
to indicate the values were estimated. 

Five compounds were detected in the run samples that were also detected in the 
laboratory blank (sample ID SBLK 091497). Naphthalene, phenol, acetophenone, 
di-n-butylphthalate, and bis(2-ethylhexyl)phthalate were detected in the laboratory blank, but 
at amounts below the quantitation limit. TLI' s case narrative advises that target analytes in the 
laboratory blanks should not be considered as truly present in the native samples unless found 
at five times the amount found in the blank. In the case of di-n-butylphthalate, all three run 
samples had estimated amounts that were less than five times the blank and therefore should 
not be considered truly present in the native samples. In the case of acetophenone, only the 
first and third run's samples had estimated amount slightly higher than five times the 
estimated lab blank value. In the case ofbis(2-ethylhexyl)phthalate and phenol, all three run 
samples had estimated catches that were more than five times the estimated lab blank value. 
In the case of naphthalene, the first and third run samples estimated catches were 12.9 and 
13.4 times, respectively, that of the estimated blank value, while the second run's estimated 
catch was only three times the estimated blank value. The TLI's case narrative also advises 
that "in the event that the amount of a target analyte found in the samples is twenty times the 
amount found in the associated blank, the contribution from the blank can be considered 
negligible." The estimated amounts of phenol in all samples and the estimated amount of 
bis(2-ethylhexyl) phthalate in the third run's sample were all greater than 20 times the 
estimated blank value. Refer to Table 6.16 in section 6.0 for a complete listing of all the 
detected or estimated SW-846 Method 0010 field, method, and laboratory.blanks compared to 
the average sample catch weights. 
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TABLE2.13 

SVOHAPS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

IRon No. B0-0010-1 B0-0010-2 B0-0010-3 Average 

Date 9/9/97 9110/97 9/10/97 

Clock Time, 24-hr clock 1029-1503 0810-1315 1520-2008 

Acenaphthene 

Concentration, ppbvd 8 ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

Acenaphthylene 

Concentration, ppbvd 8 {2.70E-02} ND { I.SOE-02} {1.40E-02} 

Emission Rate, lblhr b {2.19E-05} ND { 1.77E-05} {1.32E-05} 

Acetophenone 

Concentration, ppbvd a 1.79E+OO 6.54E-01 1.09E+OO 1.18E+OO 

Emission Rate, lblhr b 1.13E-03 5.78E-04 1.01E-03 9.07E-04 

4-Aminobiphenyl 

Concentration, ppbvd 8 ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

Aniline 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

o-Anisidine 

Concentration, ppbvd 8 ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

Anthracene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

Benzidine 

Concentration, ppbvd 8 ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

Benzo( a )anthracene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, Ib/hr b ND ND ND ND 

Benzo(b )fluoranthene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 
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TABLE 2.13 (Continued) 

SVOHAPS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

~~No. B0-0010-1 B0-0010-2 B0-0010-3 Average 

Benzo(k)fluoranthene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Benzo(ghi)perylene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Benzo(a)pyrene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Benzo( e )pyrene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, Jb/hr b ND ND ND ND 

Benzyl Chloride 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Biphenyl 

Concentration, ppbvd a {2.62E-OI} {1.17E-02} {2.18E-Ol} {1.64E-Ol} 

Emission Rate, lb/hr b {2.12E-04} {1.33E-05} {2.57E-04} {1.61E-04} 

2-Chloroacetophenone 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

bis-(2-Chloroethyl)ether 

Concentration, ppbvd a ND ND ND ND 
Emission Rate, Jb/hr b ND ND ND ND 

2-Chloronaphthalene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 
Chrysene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, Jb/hr b ND ND ND ND 

Cumene 

Concentration, ppbvd a { 1.39E-Ol} {1.22E-02} { l.OlE-01} {8.41E-02} 

Emission Rate, lb/hr b {8.82E-05} {I.OSE-05} {9.28E-05} {6.39E-05} 
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TABLE 2.13 (Continued) 

J 
SVOHAPS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 

CUPOLA BAGHOUSE OUTLET 
THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. B0-0010-1 B0-0010-2 B0-0010-3 Average=:JI 

Dibenz( a,h)anthracene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Dibenzofuran 
Concentration, ppbvd a {1.21E-Ol} ND {1.41E-Ol} {8.72E-02} 

Emission Rate, lb/hr b {l.07E-04} ND {1.82E-04} {9.62E-05} 

1 ,2-Dibromo-3-chloropropane 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Di-n-butylphthalate 

Concentration, ppbvd a { 1.57E-Ol} {7.IOE-02} {3.87E-02} {8.88E-02} 

Emission Rate, lb/hr b {2.30E-04} {I.45E-04} {8.26E-05} {1.52E-04} 

I ,4-Dichlorobenzene 

Concentration, ppbvd a { 1.07E-01} {5.84E-02} {9.15E-02} {8.57E-02} 

Emission Rate, lb/hr b {8.29E-05} {6.3IE-05} {1.03E-04} {8.30E-05} 

3,3'-Dichlorobenzidine 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

N,N-Diethylaniline 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

3,3'-Dimethoxybenzidine 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Dimethylaminoazobenzene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

N,N-Dimethylaniline 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

3,3'-Dimethylbenzidine 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 
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TABLE 2.13 (Continued) 

SVOBAPS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. B0-0010-1 B0-0010-2 B0-0010-3 Average 

Dimethylphthalate 

Concentration, ppbvd a {1.44E-OI} {7.62E-02} {4.28E-02} {8.78E-02} 

Emission Rate, lblhr b {1.47E-04} {1.09E-04} {6.37E-OS} {1.07E-04} 

4,6-Dinitro-2-methylphenol 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

2,4-Dinitrophenol 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

2,4-Dinitrotoluene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

bis(2-Ethylhexyl)phthalate 

Concentration, ppbvd a 3.1SE-01 {8.64E-02} 2.SSE-Ol {2.19E-Ol} 

Emission Rate, lblhr b 6.48E-04 {2.48E-04} 7.62E-04 {S.S2E-04} 

Fluoranthene 

Concentration, ppbvd a {2.10E-02} ND {2.77E-02} {2.43E-02} 

Emission Rate, lblhr b {2.23E-OS} ND {4.29E-OS} {3.26E-05} 

Fluorene 

Concentration, ppbvd a {3.99E-02} ND {3.52E-02} {2.51E-02} 

Emission Rate, lblhr b {3.49E-OS} ND {4.48E-OS} {2.66E-OS} 

Hexachlorobenzene 

Concentration, ppbvd a ND {1.07E-02} {1.03E-02} {6.99E-03} 

Emission Rate, lblhr b ND {2.24E-OS} {2.24E-OS} {1.49E-OS} 

Hexachlorobutadiene 

Concentration, ppbvd • ND ND ND ND 

Emission Rate, lblhr b 
. 

ND ND ND ND 

Hexachlorocyclopentadiene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lblhr b ND ND ND ND 

Hexachloroethane 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 
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TABLE 2.13 (Continued) 

SVOHAPS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

IRunNo. I B0-0010-1 I B0-0010-2 I B0-0010-3 I Average 

Hydroquinone 

Concentration, ppbvd a {2.11E-Ol} ND ND {7.04E-02} 

Emission Rate, Ib/hr b {1.22E-04} ND ND {4.08E-05} 

Indeno( 1 ,2,3-cd)pyrene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Isophorone 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, Ib/hr b ND ND ND ND 

Methylene bis-chloroaniline 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

4,4'-Methylenedianiline 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

2-Methylnaphthalene 

Concentration, ppbvd a {3.19E-Ol} {5.20E-02} {1.92E-Ol} {1.88E-Ol} 

Emission Rate, lb/hr b {2.39E-04} {5.44E-05} {2.10E-04} {1.68E-04} 

2-Methylphenol 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

3/4-Methylphenol 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

!Naphthalene 

Concentration, ppbvd a 1.25E+OO {2.13E-Ol} 8.65E-Ol {7.76E-Ol} 

Emission Rate, lb/hr b 8.43E-04 {2.00E-04} S.SOE-04 {6.3IE-04} 

!Nitrobenzene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

4-Nitrobiphenyl 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 
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TABLE 2.13 (Continued) 

SVOHAPS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

IRon No. I B0-0010-1 I B0-0010-2 I B0-0010-3 I Average 

4-Nitrophenol 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

n-Nitrosodimethylamine 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

n-Nitrosomorpholine 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Pentachloronitrobenzene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Pentachlorophenol 

Concentration, ppbvd a ND {3.48E-02} {4.78E-02} {2.75E-02} 

Emission Rate, lb/hr b ND {6.80E-05} {9.75E-05} {5.52E-05} 

Perylene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Phenanthrene 

Concentration, ppbvd a {1.41E-Ol} {1.24E-02} {1.63E-Ol} {l.OSE-01} 

Emission Rate, lb/hr b {1.32E-04} {I.62E-05} {2.22E-04} {1.23E-04} 

Phenol 

Concentration, ppbvd a 1.29E+OO { 1.88E-Ol} {4.74E-Ol} {6.51E-Ol} 

Emission Rate, lb/hr b 6.39E-04 {I.30E-04} {3.42E-04} {3.70E-04} 

I ,4-Phenylenediamine 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

Pyrene 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 

a-Toluidine 

Concentration, ppbvd a ND ND ND ND 

Emission Rate, lb/hr b ND ND ND ND 
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TABLE 2.13 (Concluded) 

SVOHAPS EXHAUST GAS CONCENTRATIONS AND EMISSION RATES 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Run No. 

1,2,4-Trichlorobenzene 

Concentration, ppbvd a 

Emission Rate, lb/hr b 

2,4,5-Trichlorophenol 

Concentration, ppbvd a 

Emission Rate, lb/hr b 

2,4,6-Trichlorophenol 

Concentration, ppbvd " 

Emission Rate, lb/hr b 

a,a,a-Trichlorotoluene 

Concentration, ppbvd • 

Emission Rate, Jb/hr b 

Trifluralin 

Concentration, ppbvd a 

Emission Rate, Jb/hr b 

• Parts per billion by volume. 

b Pounds per hour. 

B0-0010-1 

{1.23E-OI} 

{1.17E-04} 

ND 

ND 

8.55E-Ol 

8.88E-04 

ND 

ND 

ND 

ND 

B0-0010-2 B0-0010-3 Average 

{1.24E-OI} {1.40E-OI} {1.29E-OI} 

{1.66E-04} {1.95E-04} {1.59E-04} 

ND ND ND 

ND ND ND 

{6.09E-02} 6.40E-Ol {S.ISE-01} 

{8.84E-05} 9.68E-04 {6.48E-04} 

ND ND ND 

ND ND ND 

ND ND ND 
ND ND ND 

ND Not Detectable- Results are below target analyte detection limit Values are counted as zero (0) in averages. 

{ } Estimate- Analyte results are below the quantitation limit and above the detection limit. Values are counted in 

the averages. 
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TABLE2.14 

SVOHAPS IN-STACK DETECTION LIMITS (PPBVD) 
CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

launNo. I B0-0010-1 I B0-0010-2 I B0-0010-3 I 
!Date 09/09/97 09/10/97 09/10/97 

Clock Time, 24-hr clock 1029-1503 0810-1315 1520-2008 

~cenaphthene 1.55E-02 1.50E-02 9.65E-03 

~cenaphthylene D 9.15E-03 D 

!Acetophenone D D D 

~-Aminobiphenyl 1.19E-02 1.03E-02 7.28E-03 

~line 2.49E-02 2.06E-02 1.43E-02 

p-Anisidine 3.51E-02 3.30E-02 2.13E-02 

~thracene 1.08E-02 9.82E-03 6.62E-03 

~enzidine 2.22E-02 2.11E-02 1.39E-02 

~enzo(a)anthracene 1.35E-02 1.31E-02 8.54E-03 

IBenzo(b )fluoranthene 1.65E-02 1.99E-02 l.lOE-02 

iBenzo(k)fluoranthene 1.59E-02 1.95E-02 1.06E-02 

iBenzo(ghi)perylene 2.29E-02 2.80E-02 1.52E-02 

~enzo(a)pyrene 1.84E-02 2.24E-02 1.22E-02 

IBenzo(e)pyrene 1.62E-02 1.97E-02 1.08E-02 

!Benzyl Chloride 1.04E-02 8.92E-03 6.08E-03 

Biphenyl D D D 

2-Chloroacetophenone 1.20E-02 l.IOE-02 6.97E-03 

bis-(2-Chloroethyl)ether 3.83E-02 3.24E-02 2.23E-02 

2-Chloronaphthalene 1.38E-02 1.32E-02 8.52E-03 

Chrysene 1.45E-02 1.41E-02 9.22E-03 

Cumene D D D 

!Dibenz(a,h)anthracene 2.72E-02 3.29E-02 1.79E-02 

IDibenzofuran D 9.06E-03 D 

1,2-Dibromo-3-chloropropane 2.84E-02 2.39E-02 1.63E-02 

IDi-n-butylphthalate D D D 

1 ,4-Dichlorobenzene D D D 

3 ,3'-Dichlorobenzidine 3.97E-02 3.84E-02 2.51E-02 

!N.N -Diethylaniline 1.45E-02 1.21E-02 8.25E-03 

3 ,3'-Dimethoxybenzidine 4.99E-02 4.81E-02 3.15E-02 

IDimethylaminoazobenzene 3.39E-02 3.28E-02 2.14E-02 

IN.N-Dimethylaniline 1.66E-02 1.49E-02 9.74E-03 

3 ,3'-Dimethyibenzidine 2.80E-02 2.69E-02 1.77E-02 

!Dimethyl phthalate D D D 

~.6-Dinitro-2-methylphenol 7.99E-02 7.64E-02 4.92E-02 

2, 4-Dinitrophenol 1.46E-Ol 1.39E-Ol 9.09E-02 
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Average I 

1.34E-02 

9.15E-03 

NA 
9.83E-03 

1.99E-02 

2.98E-02 

9.09E-03 

1.91E-02 

1.17E-02 

1.58E-02 

1.53E-02 

2.20E-02 

1.76E-02 

1.56E-02 

8.46E-03 

NA 

9.97E-03 

3.10E-02 

l.lSE-02 

1.26E-02 

NA 

2.60E-02 

NA 

2.29E-02 

NA 

NA 

3.44E-02 

1.16E-02 

4.32E-02 

2.94E-02 

1.37E-02 

2.42E-02 

NA 

6.85E-02 

1.25E-Ol 



TABLE 2.14 (Concluded) 

SVOHAPS IN-STACK DETECTION LIMITS (PPBVD) 

CUPOLA BAGHOUSE OUTLET 

THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

IRunNo. I B0-0010-1 I B0-0010-2 I B0-0010-3 I Average 

2,4-Dinitrophenol 1.46E-Ol 1.39E-Ol 9.09E-02 1.25E-Ol 

2,4-Dinitrotoluene 3.52E-02 3.38E-02 2.20E-02 3.03E-02 

Fluoranthene D 7.81E-03 D 7.81E-03 

Fluorene D 1.22E-02 D 1.22E-02 

Hexachlorobenzene 1.76E-02 D D 1.76E-02 

Hexachlorobutadiene l.69E-02 l.SSE-02 1.02E-02 1.43E-02 

Hexachlorocyclopentadiene 1.59E-02 l.SIE-02 9.78E-03 1.36E-02 

Hexachloroethane 2.41E-02 2.05E-02 1.39E-02 1.95E-02 

Hydroquinone D 3.54E-02 2.28E-02 2.91E-02 

Indeno(l ,2,3-cd)pyrene 1.91E-02 2.33E-02 1.27E-02 1.84E-02 

Isophorone 1.28E-02 l.ISE-02 7.80E-03 l.OSE-02 

Methylene bis-chloroaniline 6.53E-02 6.32E-02 4.15E-02 5.67E-02 

4,4'-Methylenedianiline 5.02E-02 4.87E-02 3.18E-02 4.36E-02 

2-Methylnaphthalene D D D NA 

2-Methylphenol 3.71E-02 3.13E-02 2.14E-02 2.99E-02 

3/4-Methylphenol 3.28E-02 3.03E-02 1.95E-02 2.75E-02 

Naphthalene D D D NA 

Nitrobenzene l.SIE-02 1.42E-02 9.17E-03 1.28E-02 

4-Nitrobiphenyl 2.67E-02 3.11E-02 2.13E-02 2.64E-02 

4-Nitrophenol S.OSE-02 7.67E-02 5.02E-02 6.9IE-02 

n-Nitrosodimethylamine 8.23E-02 6.93E-02 4.7IE-02 6.63E-02 

n-Nitrosomorpholine 4.85E-02 4.08E-02 2.78E-02 3.9IE-02 

Pentachloronitrobenzene 4.03E-02 3.6IE-02 2.49E-02 3.37E-02 

Pentachlorophenol 2.90E-02 D D 2.90E-02 

Perylene 1.84E-02 2.24E-02 1.22E-02 1.76E-02 

Phenanthrene D D D NA 

Phenol D D D NA 

I A-Phenylenediamine 3.00E-02 2.77E-02 1.76E-02 2.51E-02 

Pyrene l.ISE-02 1.17E-02 7.61E-03 1.04E-02 

o-Toluidine 2.45E-02 2.05E-02 1.39E-02 1.96E-02 

I ,2,4-Trichlorobenzene D D D NA 

2,4,5-Trichlorophenol 2.66E-02 2.52E-02 1.64E-02 2.27E-02 

2,4,6-Trichlorophenol D D D NA 

a,a,a-Trichlorotoluene l.IIE-02 I.OlE-02 6.56E-03 9.24E-03 

Trifluralin 2.26E-02 2.17E-02 1.41E-02 1.95E-02 

D Detected; no detection limit provided; i.e. averages ignore D results. 

NA Not applicable; used when all results are "D" or detected. 
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3.0 PROCESS AND CONTROL EQUIPMENT OPERATION 

3.1 INTRODUCTION 

The Waupaca foundry in Tell City, Indiana, is a completely new grey iron foundry that 
started operation in February 1997. The foundry casts a diverse group of products, including 
brake drums, shoes, rotors, calipers, and other parts. The plant operates one large cupola that 
melts at a rate of about 60 tonslhr (tph), and operates four pouring lines. This section of the 
test report provides a description of the cupola operation for iron melting, and the casting 
operation, including pouring, cooling, and shake out. 

3.2 PROCESS DESCRIPTION 

3.2.1 Iron Melting in Cupolas 

The Waupaca foundry in Tell City operates a large, water-cooled cupola that melts at a 
rate of approximately 60 tph, with a blast rate of 10,000 to 15,000 standard cubic feet per 
minute (scfm), which makes it a large cupola by U.S. industry standards. Figure 3.1 is a 
simplified schematic of the cupola gas handling system and emission control equipment. 

The cupola is charged with metal scrap, re-melt, coke, and limestone at the top of the 
cupola, using one of two automated skip buckets. The level of metal within the cupola is 
monitored, and the charge material in the skip bucket is dumped into the cupola when the 
level of charge falls below a set level. The seal from the charge material and a draft on the 
cupola prevent gases from escaping. If, for any reason, the charge material cannot be added to 
the cupola within five minutes of the level falling below the set point, the cupola will 
automatically go "off blast" until the appropriate charge level in the cupola can be achieved. 

The blast air is preheated to about 1,000°F in the blast air recuperator and is 
introduced into the bottom of the cupola through eight tuyeres. The blast is also enriched with 
oxygen under certain melting conditions. The off gas from the cupola is removed at 250-
3000F. The off-take duct is lined with refractory material and leads to a coarse grain separator 
where heavy particles are removed. The separator is cooled with non-contact water. 
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After removal of the heavy particles, the gas enters a large combustion chamber where 
combustion air is introduced and the carbon monoxide (CO) is burned. Two burners are used 
when necessary to maintain the combustion temperature. The gas leaves the combustion 
chamber at approximately 1650°F, and enters a dropout chamber where additional heavy 
particles are removed. The hot gas then passes through an air-to-air heat exchanger (blast air 
recuperator), followed by a series of three oil heat exchangers that are used to cool the air. 
These oil heat exchangers are not currently used for heat recovery. (Modifications may be 
made in the future to recover and use the heat, such as for heating the building.) 

The gas from the heat exchangers is injected with a dry mixture (mostly calcium 
carbonate and magnesium oxide) in a venturi mixer that increases the gas velocity and 
suspends the injected particles. Dry injection is used to improve pollutant removal in the 
baghouse. During the source test, the dry powder injection was turned off to afford better 
characterization of uncontrolled emissions and baghouse efficiency for hazardous air 
pollutant (HAP) constituents. The gas is then sent to a 10 module, negative pressure baghouse 
that uses a high temperature fabric designed to withstand temperatures of up to 320°F. The 
temperature of the gas at this point is typically 280 to 290°F. A fan pulls the gas through the 
system and discharges the cleaned gases through a stack. 

The pressure drop across the baghouse is monitored, and when the pressure drop 
increases to six inches of water, individual bag house compartments are cycled off-line, the 
bags are cleaned with a pulses of air, then the compartments are brought back on-line. The 
baghouse uses plenum pulsing. During testing, each compartment was off line for 
approximately eight minutes for cleaning, with cleaning pulses occurring approximately every 
30 seconds during this interval. 

The plant routinely monitors several parameters associated with the cupola, including 
blast air and oxygen rate, and afterburner air addition rates, as well as temperature at various 
points in the process. The combined air flow rate through the recuperator and the baghouse 
system is not directly monitored, but can be estimated from the blast air, oxygen and 
afterburner air addition rates. During testing, the combined flow rate of offgas was also 
measured by the test crew at the final stack sampling location. The plant also records the 
amount of each type of material added to the cupola by the automatic skip buckets for each 
charge load. The composition of a typical charge is given in Table 3.1 and contains 
approximately four tons of iron. The iron includes remelt from the foundry, steel scrap, and 
pig iron. 

3.2.2 Pouring. Cooling and Shakeout 

The plant has four lines for pouring, cooling, and shakeout. Silica sand, bentonite, and 
seacoal constitute the molding sand, which is recycled about 50 times prior to disposal in a 
mono fill. Resins and a catalyst are used to produce warmbox cores. Some of the company's 
cast products use cores, and others do not. During the source test, cores were not being used 
on any of the lines. The lines are all similar except that Line 4, which is designed to handle 
larger molds, has an automatic pouring station and the other lines do not. Line 4 is typically 
used for casting the larger size parts. 
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TABLE3.1 

TYPICAL CUPOLA CHARGE MATERIALS 

~terial Typical ranee Obs/chare;e)8 

Remelt from fol)ndryb 3,500 to 4,500 

Steel scrapb 3,200 to 4,000 

Pig ironb 600 to 1,400 

Silicon bricks 70 to 105 

Blend bricks (Si, Mn, Cr) 260 to 300 

Silicon carbide 210 to 250 

Coke 500 to 900 

Limestone 280 to 300 

a Typical range observed during the test days. 
b Remelt, steel scrap, and gray iron bricks are the sources of iron and total8,700 lbs (4.35 

tons) per charge. 

Pouring emissions are not captured at any of the four pouring stations. Cooling 
emissions are captured by hoods that cover the entire cooling line prior to shakeout. The 
shakeout operation is totally enclosed and evacuated to capture the emissions. After shakeout, 
the parts are transferred to a casting cooling house where they are placed on a metal "tree." 
The parts then proceed to a "spinner house" and are shot blasted to remove residual sand. The 
spinner house is also evacuated to the duct that removes emissions from shakeout. The 
captured emissions from shak~out and cooling are sent to a baghouse for gas cleaning. There 
are three baghouse systems; each system predominantly receives emissions vented from a 
single line, but a few of the vents from a given line are routed to another line's baghouse 
system. Consequently, controlled emissions represent contributions from multiple lines and 
multiple processes. 

The ductwork for the cooling lines are interconnected with either other cooling lines or 
shakeout enclosure ductwork. Therefore, it is impossible to get a representative sample for 
cooling emissions that could be attributed to an entire cooling line. The least amount of 
interconnection was on Line 4, so it was selected for emissions testing. The first third of the 
cooling section of Line 4 was ducted to a single vent that had a long, straight vertical section 
before connecting with other ductwork. Ports were installed in this straight section of the 
vent, so that the uncontrolled emissions from the first third (approximately 20-25 minutes) of 
the cooling line could be measured. The shakeout enclosure ductwork has a short vertical rise, 
then elbows to a horizontal section where it is tied to the vent from the spinner housing and 
the last hood from the cooling line. Ports were installed in the short vertical duct from the 
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shakeout enclosure approximately one foot above the roof of the enclosure prior to the point 
where the ducts from the spinner house and the end of the cooling line join the shakeout 
enclosure duct. This point represents uncontrolled emissions from the shakeout operations. 

3.3 SUMMARY OF PROCESS OPERATING DATA COLLECTED DURING 
SOURCE TEST 

3.3.1 Process Operating Data for Cupola Melting Operations 

Testing of the melting operations was conducted over a three-day period. Single test 
runs were performed on September 8th and 9t\ and two runs were performed on September 
lOth. During testing, process information was collected from the operating room's computer 
control panel. Process information collected included cupola charging data, process 
chemistry, gas flow rates, temperatures, baghouse pressure drop, and cupola stack opacity. 

Table 3.2 and Figure 3.2 present metal charging rates for the cupola during the three 
days of testing. Table 3.2 and Figure 3.2 show that the average metal production rate for 
September 8th was higher than on the 9th or lOth. Table 3.2 and Figure 3.2 also show that 
hourly production rates varied significantly within a given day. 

Table 3.3 presents average gas flow rates and temperatures for several locations in the 
cupola flue gas system on September 8th, 9th, and lOth. As can be seen from Table 3.3, the 
average blast rate was lowest on September 9th, and the cupola typically operated with oxygen 
addition on that day. On September 8th and 101

\ the average blast rate was higher, and oxygen 
addition was not used. The average baghouse pressure drop was lower on September 9th than 
on September 8th or lOth, (2.8 inches of water versus 4.4 inches of water), and the average 
opacity was higher on September 9th than September lOth (5.7% versus 2.8%). 

Continuous records of blast air flow rates are presented in Figure 3.3. Blast air rates 
were significantly reduced (i.e., the cupola was placed "on relief') for varying lengths of time 
on September 9th and 1oth. The specific times when the cupola was on relief are listed in 
Table 3.4 

Table 3.5 presents average process iron chemistry values (from cupola) for September 
9th and lOth. Although process chemistry values were not recorded on September 8th, average 
trace metal impurity levels were typical on all three days. 

3.3.2 Process Operating Data for Pouring. Cooling and Shakeout Operations 

Emissions from cooling (first third section) and shakeout were measured on 
September 5, 1997. Line 4 employs an automated molding machine. Testing was conducted 
only when the entire mold line was filled with recently poured molds. During the day of the 
source test of the cooling and shakeout operations, Line 4 was used to cast brake drums. Each 
mold produced two brake drums, and used 189 pounds of poured metal. For the test day, 
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TABLE3.2 

SUMMARY OF CUPOLA CHARGING DURING THE TEST DAYS 

9/08/97 9/09/97 9/10/97 

Time period Tons Time period Tons Time period Tons 
charged charged charged 

7:01-7:56 48 

8:01-8:56 47 8:03-8:54 35 

9:01-9:56 52 9:01-9:59 49 

10:02-10:46 42 10:04-10:55 47 

11 :02-11 :57 45 11 :03-11 :50 35 11:01-11:57 54 

12:00-12:54 56 12:00-12:51 26 12:03-12:59 59 

13:00-13:58 59 13:00-13:56 58 13:03-13:41 40 

14:03-14:55 51 14:06-14:55 30 14:02-14:58 35 

15:00-15:57 55 15:01-15:28 32 

16:13-16:56 45 

17:00-17:56 51 

18:01-18:57 56 

19:02-19:58 55 

Average rate 53.2 Average rate 41.4 Average rate 46.6 
(tonslhr) (tons/hr) (tonslhr) 
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TABLE3.3 

PROCESS DATA DURING THE DAYS OF CUPOLA TESTING 

Process Parameter Average Value on Testing Date 

S~tember8 September9 September 10 

Cupola process air flow information 

Blast rate (scfm) 14,794 9,131 13,665 

Oxygen addition (on/off) off on off 

Temperature in (F) 1,156 1,067 1,101 

Temperature out (F) 330 232 297 

Afterburner air flow information 

Primary air (scfm) 5,271 2,764 4,969 

Secondary air (scfm) 5,893 2,823 5,476 

Cooling air (scfm) 2,794 2,300 2,792 

Temperature out (F) 1,717 1,639 1,668 

Baghouse information 

Temperature in (F) 297 281 299 

Pressure drop (inches 4.4 2.8 4.4 
H20) 

Opacity(%) Not Recorded 5.7t 2.8t 

t Average of opacity readouts recorded every 15 minutes; opacity readouts are 
6-minute averages from KVB EPA-2 stack mounted opacity monitor 
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TABLE3.4 

PERIODS WHEN CUPOLA WAS "ON RELIEF" DURING TESTING. 

SeptemberS September9 September 10 

Continuous blast 10:54 - 11 :09 13:51 - 14:04 

14:11 - 14:28 

15:27- 16:03 

16:06- 16:08 
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TABLE3.5 

PROCESS IRON CHEMISTRY AT CUPOLA. a 

Element Concentration (%) 

September9 September 10 

ElCe 3.665 4.045 
(Elemental Carbon Equivalents) 

CalcC 2.470 3.450 
(Calculated Carbon) 

Si 1.050 4.490 

Mn 0.350 0.595 

p 0.055 0.042 

s 0.070 0.090 

Ni 0.045 0.090 

Mo 0.105 0.025 

Cr 0.205 0.240 

Cu 0.114 0.230 

AI 0.008 0.009 

Ti 0.009 0.011 

Sn 0.005 0.009 

Mg 0.006 0.001 

v 0.006 0.011 

Pb 0.001 0.002 

a The process chemistry values reported here are considered typical; the process chemistry 
values were not specifically recorded on September 8, but were also considered typical. 
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249 molds per operating hour were produced. Each mold contains 1393 lbs of green sand 
(lake sand, sea coal, and bentonite), so the molds had a sand to metal ratio of7.35:1. 

The properties of the molding sand measured during the test day are given in Table 
3.6. A bonding agent was added to the sand in the amount of 38.1 pounds of bond per ton of 
sand mulled. The bonding agent is a dry mixture of coal, brittle asphalt, cellulose, bentonite, 
starch, and cereal. The material safety data sheet for the product indicates no volatile 
components, and no hazardous ingredients other than coal dust and crystalline quartz. 

TABLE3.6 

TYPICAL RESULTS FROM GREEN SAND ANALYSIS 

IPro~erty I Value 

Moisture (%) 3.5 

Clay(%) 8.7 

Loss on ignition (%, at 1800 °F) 7.8 

Volatile content(%, at 900°F) 4.0 
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4.0 SAMPLING LOCATIONS 

I so kinetic source sampling was conducted at the inlet and outlet of the cupola 
baghouse at the Waupaca Foundry. Descriptions of the sampling locations are presented 
below, as well as schematic diagrams. 

· 4.1 CUPOLA BAGHOUSE INLET 

The cupola baghouse inlet measurement site was located in a 55%-inch inside 
diameter (ID) round, horizontal duct 50 feet (10.8 duct diameters) downstream of the nearest 
flow disturbance (45° bend) and 23 feet 9~ inches (5.2 duct diameters) upstream of the 
nearest flow disturbance (90° elbow). According to EPA Method 1 criteria this site required a 
minimum of 12 sample traverse points, six along each of two perpendicular diameters. Figure 
4.1 shows a simplified schematic of the baghouse inlet measurement site. Figure 4.2 shows 
the sample traverse point locations. A check for the presence of non-parallel flow was 
conducted as specified in Section 2.4 of EPA Method 1. The check confirmed the average 
yaw angle for the horizontal port was 13.8 degrees, which is less than the Method 1 
requirement of 20 degrees. 

4.2 CUPOLA BAGHOUSE OUTLET 

The baghouse outlet sampling location was located in a 92-inch ID round vertical stack 
25 feet (3.3 stack diameters) downstream ofthe nearest flow disturbance (expansionjoint) and 
89 feet (11.6 stack diameters) upstream of the stack exit. According to EPA Method 1, this 
location required 24 sample traverse points, 12 along each of two perpendicular diameters. 
Six points were sampled, at each of four sample ports, located at 90°. Figure 4.3 shows a 
simplified schematic of the baghouse outlet measurement site. Figure 4.4 shows the sample 
traverse point locations. 

PES checked for the presence of non-parallel flow in all four sampling ports during a 
preliminary site visit and just prior to sampling. The average of the 24 sampling points yaw 
angles was found to be 15.3 degrees, requiring no modifications for isokinetic sampling. 
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5.0 SAMPLING AND ANALYTICAL PROCEDURES 

Table 5.1 summarizes the sources, test parameters, test methods, number of tests, and 
net run times. Simultaneous, isokinetic, sampling was conducted at the cupola baghouse inlet 
and outlet for PM/metals. Simultaneous with the PM/metals testing, additional isokinetic 
sampling was conducted at the cupola baghouse outlet for PCDDs/PCDFs and SVOHAPs. 
Brief descriptions of the methods used follow: 

5.1 LOCATION OF MEASUREMENT SITES AND SAMPLENELOCITY 
TRAVERSE POINTS 

EPA Method 1, "Sample and Velocity Traverses for Stationary Sources," was used to 
select the measurement sites and to establish velocity and sample traverse point locations. 
The location of measurement sites and traverse points are discussed in Section 4.0. 

5.2 DETERMINATION OF STACK GAS VOLUMETRIC FLOW RATE 

EPA Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate 
(Type S Pi tot Tube)," was used to determine stack gas volumetric flow rate at the cupola 
baghouse inlet and outlet. A Type S pitot tube, constructed according to Method 2 criteria and 
having an assigned coefficient of 0.84 and connected to an inclined-vertical manometer was 
used to measure velocity pressure. A calibrated Type K thermocouple attached directly to the 
pitot tube was used to measure stack gas temperature. The average stack gas velocity was 
calculated from the average square roots of the velocity pressure, average stack gas 
temperature, stack gas molecular weight, and absolute stack pressure. The volumetric flow 
rate is the product of velocity and the stack cross-sectional area. 

5.3 DETERMINATION OF DRY MOLECULAR WEIGHT AND EMISSION 
CORRECTION FACTORS 

EPA Method 3B, "Gas Analysis for the Determination ofEmission Rate Correction 
Factor or Excess Air," was used to measure carbon dioxide and oxygen content of the stack 
gases. Gas samples were extracted from the stack or duct simultaneous with the EPA Method 
23 sample trains using the multi-point, integrated bag sampling technique. The bag contents 
were analyzed on-site within four hours after sample collection using an Orsat® analyzer to 
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TABLES.l 

SOURCES, TEST PARAMETERS, AND TEST METHODS SUMMARY 
THE WAUPACA FOUNDRY- TELL CITY, INDIANA 

Test No. of Net Run Time, 
Source Parameter Methods Tests Minutes 

Cu12ola Baghouse Inlet Flow Rate EPA 1 &2 3 240 
O/C02 EPA3B 3 240 
Moisture EPA4 3 240 
PM/Metals EPA29 3 240 

Cu12ola B!!ghouse Outlet Flow Rate EPA 1 &2 3 240 
O/C02 EPA3B 3 240 
Moisture EPA4 3 240 
PM/Metals EPA29 3 240 
PCDDs/PCDFs EPA23 3 240 
SVOHAPs SW-846 0010 3 240 
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determine percent concentrations of carbon dioxide and oxygen. The Orsat® analyzer had 0.1 
percent subdivisions. 

5.4 DETERMINATION OF STACK GAS MOISTURE CONTENT 

EPA Method 4, "Determination of Moisture Content in Stack Gases," was used to 
determine stack gas moisture content. The quantity of condensed water was determined 
gravimetrically and then compared to the total volume of gas sampled to determine the 
volume percent moisture content. The Method 4 procedure was conducted in conjunction the 
EPA Methods 23 and 29 and SW-846 Method 0010 sampling runs. Condensed moisture was 
determined by the difference in pre-test and post-test weights of the impingers, reagents, and 
silica gel. Condensed moisture in the XAD® adsorbent trap from the SW-846 Method 0010 
and EPA Method 23 sample trains was also determined gravimetrically and the results 
included in the moisture content calculations. 

5.5 DETERMINATION OF PARTICULATE MATTER AND METALS 

EPA Method 29, "Determination of Metals Emissions From Stationary Sources," was 
used to determine filterable particulate matter and metals at the cupola baghouse inlet and 
outlet. The target metals included: antimony (Sb), arsenic (As), barium (Ba), beryllium (Be), 
cadmiwn (Cd), chromium (Cr), cobalt (Co), lead (Pb), manganese {Mn), mercury (Hg), nickel 
(Ni), phosphorus (P), selenium (Se), silver (Ag), thallium {Tl), and zinc (Zn). Multi-point 
integrated samples were extracted isokinetically from the 12 traverse points at the inlet and 24 
traverse points at the outlet as shown in Figures 4.2 and 4.4, respectively. At each traverse 
point, sampling was performed for 1 0 minutes at the inlet and five minutes at the outlet for a 
total run time of 240 minutes per test. At each location, readings were taken every five 
minutes. The samples were extracted through a glass nozzle, a heated glass-lined probe, a 
heated quartz fiber filter, two impingers containing an acidic hydrogen peroxide solution 
(H20/HN03), an empty impinger, and two impingers containing acidic potassium 
permanganate (KMn04). A schematic of the EPA Method 29 sampling train is shown in 
Figure 5.1. The inlet sampling train was modified to allow for vertical sampling. A heated 
Teflon® jumper was used between the probe exit and the heated filter. The nozzle was 
attached to the probe using Teflon® or Teflon® coated unions and Teflon® or graphite ferrules. 

The sample recovery scheme for metals is shown in Figure 5.2. Note that the optional 
empty first impinger was not used. 

The filter and acetone rinses of the probe and front half of the filter housing were 
analyzed gravimetrically in the PES laboratory to determine filterable particulate matter. 
Upon completion of the particulate matter analyses, the particulate fractions and aqueous 
fractions were submitted to TLI for metals analyses. The sample preparation and analysis 
scheme is shown in Figure 5.3. Metals other than Hg were analyzed by graphite furnace 
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atomic absorption spectroscopy (GF AAS) or inductively coupled argon plasma (ICP) emission 
spectroscopy. Hg was analyzed by cold vapor atomic absorption spectroscopy (CV AAS). 

5.6 DETERMINATION OF DIOXINS AND FURANS 

EPA Method 23, "Determination of Polychlorinated Dibenzo-p-Dioxins and 
Polychlorinated Dibenzofurans from Stationary Sources" was used to determine 
PCDDs/PCDFs at the cupola baghouse outlet. The proposed rules amending EPA Method 23, 
as published in the Federal Register, Volume 60, No. 104, May 31, 1995, were incorporated. 
The proposed changes correct existing errors in the method, eliminate the methylene chloride 
rinse, and clarify the quality assurance requirements of the method. Samples were extracted 
through a glass nozzle, a heated glass-lined probe, a pre-cleaned and heated glass fiber filter, a 
water cooled condenser coil and an adsorbent trap containing approximately 40 grams of 
XAD®-2 adsorbent resin. A schematic of the EPA Method 23 sampling train (which is the 
identical to the SW-846 Method 0010 train) is shown in Figure 5.4. Multi-point integrated 
samples were extracted isokinetically from the 24 traverse points shown in Figure 4.4. At 
each traverse point, sampling was performed for 10 minutes, with pertinent readings taken 
every five minutes, for a net run time of 240 minutes per test. TLI prepared the filters and 
adsorbent traps, and performed the required analyses. 

5.7 DETERMINATION OF SEMIVOLATILE ORGANIC HAZARDOUS AIR 
POLLUTANTS (SVOHAPs) 

Method SW-846 0010, "Modified Method 5 Sampling Train (MM5)," was used to 
collect SVOHAPs at the cupola baghouse outlet. Multi-point, integrated samples were 
extracted isokinetically from the 24 traverse points shown in Figure 4.4. At each traverse 
point, sampling was performed for 1 0 minutes for a total run time of 240 minutes per test. 
Readings were taken every five minutes. The SW-846 Method 0010 samples were extracted 
through a glass nozzle, a heated glass-lined probe, a precleaned and heated glass fiber filter, a 
water-cooled condenser coil and a adsorbent trap containing approximately 40 grams of 
XAD®-2 adsorbent resin. A schematic of the SW-846 Method 0010 sampling train is shown 
in Figure 5.4. 

The SW-846 Method 0010 samples were extracted following the procedure of Method 
3542, dated January, 1995. The extracts were analyzed in accordance with the guidelines of 
Method 8270A by High Resolution Gas Chromatography/Low Resolution Mass Spectrometry. 
The three sample fractions for each test run, i.e., front half extract, the back half extract 
(XAD®-2 and back half rinse), and the condensate extract were combined for one analysis, per 
test run. The samples were analyzed for the SW-846 Method 8270 polynuclear aromatic 
hydrocarbon (PAH) and Clean Air Act (CCA) semivolatile compounds. 
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6.0 QUALITY ASSURANCE/QUALITY CONTROL 
PROCEDURES AND RESULTS 

This section describes the specific QNQC procedures employed by PES in performing 
this series of tests. The procedures contained in the "Quality Assurance Handbook for Air 
Pollution Measurement Systems, Volume III, Stationary Source Specific Methods," 
EPN600/R-94/038c, and in the reference test methods served as the basis for performance for 
all testing and related work activities in this project. 

6.1 CALIBRATION OF APPARATUS 

The preparation and calibration of source sampling equipment is essential in 
maintaining data quality. Brief descriptions of the calibration procedures used by PES follow. 

6.1.1 Barometers 

PES used aneroid barometers which are calibrated against a station pressure value · 
reported by a nearby National Weather Service Station corrected for elevation. 

6.1.2 Temperature Sensors 

Bimetallic dial thermometers and Type K thermocouples were calibrated using the 
procedure described in Section 3.4.2 of the Quality Assurance Handbook, Volume III, 1994. 
Each temperature sensor was calibrated over the expected range of use against an ASTM 3C 
or 3F thermometer. Table 6.1 summarizes the type of calibrations performed, the acceptable 
levels of variance, and the results. Digital thermometers were calibrated using a thermocouple 
simulator having a range of0-2400°F. 

6.1.3 Pitot Tubes 

Type S pi tot tubes constructed to EPA Method 2 specifications were used. Pi tot tubes 
meeting these specifications are assigned to a baseline coefficient to 0.84 and need not be 
calibrated. The dimensional criteria and results for each pitot tube used are summarized in 
Table 6.2. 
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TABLE 6.1 

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA 

Temp. Temperature, oF Temperature 
Sensor Usage · 

I.D. Reference Sensor Difference Tolerances 

5C Stack Gas 38 38 0.0% <±1.5% 
102 101 0.2% <±1.5% 
168 169 -0.2% <±1.5% 

4B Stack Gas 32 31 0.2% <±1.5% 
70 72 -0.4% <±1.5% 

203 204 -0.2% <±1.5% 
440 438 0.2% <±1.5% 

4C Stack Gas 32 34 -0.4% <±1.5% 
73 71 0.4% <±1.5% 

191 190 0.2% <±1.5% 
434 430 0.5% <±1.5% 

T5B Stack Gas 32 32 0.0% <±1.5% 
72 71 0.2% <±1.5% 

199 201 -0.3% <±1.5% 
408 412 -0.5% <±1.5% 

RMB-13 Meter Box 34 35 1 op <±5 op 
Inlet 76 76 0 op <±5°F 

150 149 1 op <±5°F 
Outlet 34 35 1 op <±5°F 

76 75 1 op <±5 op 
150 151 1 op <±5 op 

MB-13 Meter Box 31 32 1 op <±5 op 
Inlet 70 70 0 op <±5 op 

145 147 2 op <±5 op 
Outlet 32 31 -1 op <±5 op 

70 70 0 op <±5°F 
150 151 1 op <±5 op 
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TABLE6.2 

SUMMARY OF PITOT TUBE DIMENSIONAL DATA 

Results 

Measurement Criteria Pitot Tube Identification 

sc 5E 4B 4C 

oc} <10° 2.5 0 2 4 

oc2 <10° -2.5 1 1 4 

PI <50 1 2 0 1 

p2 <50 1 3 1 0 

y - 2.5 1 0 0 

e - 0 0 1 0 

A - 1.013 1.104 0.947 0.956 

z ~ 0.125 in. 0.044 0.019 0 0 

w ~ 0.03125 0 0 0.017 0 
in. 

D, 0.1875" ~ 0.370 0.375 0.375 0.375 
D, ~ 0.375" 

A/2D1 1.05 D, ~ 1.37 1.47 1.26 1.27 
A~ 1.50 D, 

Acceptable Yes Yes Yes Yes 

Assigned Coefficient 0.84 0.84 0.84 0.84 
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6.1.4 Differential Pressure Gauges 

PES used Dwyer inclined/vertical manometers to measure differential pressures. The 
differential pressures measurements included velocity pressure, static pressure, and meter 
orifice pressure. Manometers are selected with sufficient sensitivity to accurately measure 
pressures over the entire range of expected values. Manometers are primary standards and 
require no calibration. 

6.1.5 Dry Gas Meters and Orifices 

The SW-846 Method 0010 and EPA Method 23 and 29 dry gas meters and orifices 
were calibrated in accordance with Sections 5.3.1 and 5.3.2 of EPA Method 5. This procedure 
involves direct comparison of the dry gas meter to a reference dry test meter. The reference 
dry test meter is calibrated annually using a wet test meter. Before its initial use in the field, 
the metering system was calibrated over the entire range of operation as specified in EPA 
Method 5. After field use, the metering system was calibrated at a single intermediate setting 
based on the previous field test. Acceptable tolerances for the initial and final dry gas meter 
factors and orifice calibration factors are± 0.05 and± 0.20 from average, respectively. The 
results for the gas meter and orifice used in this test program are summarized in Table 6.3. 

6.2 ON-SITE MEASUREMENTS 

The on-site QA/QC activities include: 

6.2.1 Measurement Sites 

Prior to sampling, the stack and inlet duct were checked dimensionally to determine 
measurement site locations, location of velocity and sample test ports, inside stack/duct 
dimensions, and sample traverse point locations. Inside stack/duct dimensions were checked 
through both traverse axis to ensure uniformity of the stack/duct inside diameter. The inside 
stack/duct dimensions, wall thickness, and sample port depths were measured to the nearest 
1116 inch. 

6.2.2 Velocity Measurements 

All velocity measurement apparatus were assembled, leveled, zeroed, and leak
checked prior to use and at the end of each determination. The static pressure was determined 
at a single point near the center of the stack or duct cross-section. 

6.2.3 Flue Gas Composition 

Integrated, multi-point, flue gas samples were collected in Tedlar® gas bags from the 
baghouse inlet and outlet. Prior to use the bags were leak checked and purged with nitrogen to 
ensure cleanliness. Prior to and after completion of each sampling run the entire sampling 
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TABLE6.3 

SUMMARY OF DRY GAS METER AND ORIFICE CALIBRATION DATA 

Meter Gamma Orifice Coefficient 
No. 

Pre-test Post-test % Diff. EPA Criteria Avera2e Ran2e EPA Criteria 

M5-3 1.028 1.060 3.1 ±5% 1.591 1.555- 1.591 ± 0.20 
1.621 

M5-4 1.021 1.049 2.7 ±5% 1.662 1.653- 1.662 ± 0.20 
1.674 

RMB-13 1.010 0.994 -1.6 ±5% 1.884 1.875- 1.884 ± 0.20 
1.894 

MB-13 0.947 0.945 0.2 ±5% 1.762 1.760- 1.762 ± 0.20 
1.765 
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system was leak checked from the tip of the probe. The bag samples were analyzed on-site 
using an Orsat® analyzer within four hours after sample collection, in accordance with EPA 
Method 3B. Prior to use the Orsat® analyzer was assembled and replenished with fresh 
reagents and leak checked using the manufacturer's procedures. 

6.2.4 Moisture 

The SW-846 Method 0010 and EPA Methods 23 and 29 sampling trains were used to 
determine the flue gas moisture content. During sampling, the exit gas of the last impinger 
was maintained below 68 °F to ensure complete condensation of flue gas water vapor. The 
total moisture was determined gravimetrically using an electronic platform balance with 0.1 
gram sensitivity. The XAD® adsorbent modules from the EPA Method 23 and SW-846 
Method 0010 sampling trains were also weighed and their weights included in the moisture 
catch. 

6.2.5 Method 23, Method 0010 and Method 29 

The field sampling QA/QC for EPA Methods 23 and 29 and SW-846 Method 0010 
were similar. Table 6.4 summarizes the critical measurements made and the EPA's 
acceptability criteria. All pre- and post-test sample train leaks met the acceptance criteria. 
The isokinetic sampling rates deviated by no more than 6.5% thereby meeting each method 
criteria of 90-110%. 

EPA Methods 23 and 29 and SW-846 Method 0010 field blanks were collected near 
each of the sampling locations to check for any sample contamination at the sites. Sample 
trains were assembled and pre- and post-test leak checks were conducted. The sample trains 
were recovered in the same manner as the actual sample runs. Each field blank train was 
subjected to a minimum of one leak check in the laboratory and three to five at the sampling 
site, depending on the location. 

An acetone blank and quartz fiber filter were taken as control samples for the 
particulate analysis and subsequent analysis for the target metals. Blanks were taken of the 
metals absorbing and recovery reagents. 

6.3 LABORATORY ANALYSES 

6.3.1 Particulate Matter 

Particulate matter analysis consisted of front half acetone sample rinses and quartz 
fiber filters. Prior to the field testing program, the filters were tared in the PES (or DEECO) 
laboratory, stored in petri dishes, and sealed with Teflon® tape. Several beakers were also 
cleaned and tared for subsequent use in evaporating the acetone rinses. Upon receipt in the 
PES laboratory, the acetone rinses were placed in the tared beakers and evaporated to dryness 
at room temperature. The filters and beakers were desiccated and weighed to a constant 
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weight. All weighings were within the method requirements of 0.5 milligrams between two 
consecutive weighings taken at least six hours apart. 

6.3.2 EPA Method 29 

TLI analyzed the EPA Method 29 samples consisting of five stack gas samples, three 
blank samples and reagent blanks to determine concentrations of antimony (Sb), arsenic (As), 
barium (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), cobalt (Co), lead (Pb), 
manganese (Mn), mercury (Hg), nickel (Ni), phosphorus (P), selenium (Se), silver (Ag), 
thallium (Tl), and zinc (Zn). All metals, except Hg and some Tl concentrations, were 
determined by inductively coupled plasma emission spectroscopy (ICP). Thallium 
concentrations for the back half samples and some :front half samples (refer to the TLI case 
narrative for an exact listing of the samples) were determined using graphite furnace atomic 
absorption (GF AA). Specific TLI QA/QC activities for GF AA and ICP analyses consisted of: 
laboratory control spikes, post-digestion matrix spikes of one sample set, duplicate analysis of 
one sample set, serial dilution and analysis of one sample set, analysis of a method blank, and 
analysis of field and reagent blanks. Mercury was analyzed by cold vapor atomic absorption 
spectroscopy (CV AAS). Specific TLI QA/QC activities for CV AAS analyses consisted of 
analysis of a method blank and analysis of field and reagent blanks. The results of these 
QA/QC activities are summarized in Tables 6.5 through 6.14. Complete QA/QC data are 
contained in the TLI analytical report in Appendix C. 

6.3.3 EPA Method 23 PCDDs/PCDFs 

Prior to the field testing program, TLI prepared PES' XAD®-2 adsorbent traps and 
precleaned the glass fiber filters. TLI's laboratory QA/QC program consisted of adding 
isotopically labeled standards to each sample at various stages of the project to determine 
recovery efficiencies. The following types of standards were used: 

Internal Standards were spiked in the TLI laboratory after the field sampling program 
and prior to sample extraction. Recovery efficiencies for these compounds were used 
in quantifying the actual PCDDs/PCDFs isomers measured in the samples. 

Surrogate Standards were spiked in the TLI laboratory on the XAD®-2 resin prior to 
the field sampling program. Recovery efficiencies for these surrogate compounds 
provided a measure of the sample collection efficiency and an indication of any 
analytical matrix effects. 

Alternate Standards were spiked in the TLI laboratory after the field sampling program 
and prior to sample extraction. Recovery of these compounds indicated the extraction 
efficiencies. 

Recovery Standards were added in the laboratory after extraction just prior to GC/MS 
analysis. 
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Table 6.15 summarizes the recovery efficiencies for the various standards and the 
respective quality control1imits. In general, the recovery efficiencies for the XAD® blank, 
field blank, and samples were all within the method QC limits. Refer to TLI' s case narrative 
for their discussion of any quality control anomalies. 

6.3.4 SW-846 Method 0010 

TLI analyzed the SW-846 Method 0010 samples following the procedures of 
SW-846 Method 8270A Rev. 1 (7/92). Field blanks and laboratory blanks were used to check 
for contamination. The blanks were processed in the same way the field samples were 
processed. The results of the field and laboratory blanks are presented in Table 6.16. Also 
shown are the average catch weights for the compounds presented. The significance of the 
blank values was discussed in Section 2. 

A five point initial calibration was performed using internal standards and instrument 
response factors developed for the target analytes. Method 8720A procedures require the 
percent standard deviations of the initial calibrations to be within 50% for most analytes and 
30% for some analytes. All internal standards were within the Method 8270A quality control 
criteria. The XAD® -2 resins were spiked with surrogate standards prior to the field sampling. 
The percent recoveries for the surrogate standards are presented in Table 6.17. Refer to TLI's 
case narrative for their explanation of the high terphenyl-d14 recoveries. 
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TABLE 6.4 

SUMMARY OF EPA METHODS 23 AND 29 AND SW-846 METHOD 0010 FIELD SAMPLING QA/QC DATA 

Pre-Test Post-Test EPA Percent EPA 
Date Site Run No. Leak Rate Leak Rate Criteria Isokinetic Criteria 

acfm acfm 

09/09/97 Baghouse Inlet I-M29-I 0.002 @ I 0" Hg O.OIS @6" Hg 0.02 I04.0 90-IIO% 

Baghouse Outlet O-M29-I < O.OOI@ Il.S" Hg < O.OOI @ 8.S" Hg 0.02 I03.1 90-I10% 
B0-23-1 0.002@ IS" Hg 0.001@ 8" Hg 0.02 98.9 90-I10% 

B0-0010-1 0.008 @ IS" Hg 0.003 @ I4" Hg 0.02 99.4 90-I10% 

09/10/97 Baghouse Inlet I-M29-2 0.003@ 11" Hg 0.002@ I7'' Hg 0.02 102.7 90-110% 
I-M29-3 0.008 @ 13" Hg 0.002@ S" Hg 0.02 106.S 90-110% 

Baghouse Outlet O-M29-2 0.007 @ 11" Hg 0.004@ 8" Hg 0.02 I02.2 90-110% 
O-M29-3 <0.001@ ll"Hg 0.002 @ 12" Hg 0.02 99.7 90-110% 

B0-23-2 0.001@ 1S" Hg 0.004@ 1S" Hg 0.02 99.7 90-110% 
B0-23-3 O.OOS @ IS" Hg 0.007 @ I2" Hg 0.02 98.S 90-110% 

B0-0010-2 0.010@ IS" Hg 0.008@ IS" Hg 0.02 97.3 90-I10% 
B0-0010-3 0.004@ IS" Hg 0.003@ 1I" Hg 0.02 102.6 90-110% 



Analyt_e 

Ag 

As 

Ba 
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Cd 

Co 

Cr 

Mn 

Ni 

p 

Ph 

Sb 

Se 

Tl 

Zn 

TABLE 6.5 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
LAB CONTROL SPIKES 

SpikeAmt 
j.tg/L LCS Recovery ICP LCS Recovery_ Recovery Limits 

50 94% 86% 80-120% 

50 99% 89% 80-120% 

50 100% 93% 80-120% 

50 96% 91% 80-120% 

50 101% 92% 80-120% 

50 99% 94% 80-120% 

50 101% 94% 80-120% 

50 100% 95% 80-120% 

50 102% 91% 80-120% 

1000 103% 90% 80-120% 

50 97% 93% 80-120% 

50 102% 94% 80-120% 

so 98% 89% 80-120% 

50 100% 83% 80-120% 

200 101% 96% 80-120% 
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TABLE6.6 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
MATRIX SPIKES (POST -DIGESTION) 

Percent Recovery* 

SpikeAmtJ.J.f!. Run No. M29-1-FH Run No. M29-2-FH Recovery_ Limits 

50 91% 74% 75-125% 

50 90% 99% 75-125% 

50 99% 93% 75-125% 

50 91% 87% 75-125% 

50 97% 91% 75-125% 

50 93% 89% 75-125% 

50 101% 92% 75-125% 

50 SL SL 75-125% 

50 98% 97% 75-125% 

1000 0% 98% 75-125% 

50 SL SL 75-125% 

50 90% 97% 75-125% 

50 90% 91% 75-125% 

50 47% 93% 75-125% 

200 SL SL 75-125% 

* SL =Spike Low, %Recovery is not considered valid when spike amount is less than 20% 
o recovered amount. 
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TABLE6.7 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
DUPLICATE ANALYSES 

Analyte Sample/1-g Duplicate /1-g RPD RPD Limits 

Run I-M29-2-FH 
Ag_ 5.05 5.05 0% ±20% 
As 2.96 3.36 <RDL ±20% 
Ba 27.2 27.4 0.7% ±20% 
Be 0.148 0.148 <RDL ±20% 
Cd 29.9 29.9 0% ±20% 
Co 0.510 0.499 <RDL ±20% 
Cr 15.4 15.5 0.6% ±20% 
Mn 1260 1250 0.8% ±20% 
Ni 5.14 5.20 1.2% ±20% 
p 42.0 42.5 1.2% ±20% 
Pb 1490 1490 0% ±20% 
Sb 10.6 10.7 0.9% ±20% 
Se 1.88 1.83 <RDL ±20% 
Tl 0.310 NA* NA* ±20% 
Zn 8 480 8 510 0.4% ±20% 

Run I-M29-3-FH 
AQ 18.9 18.9 0% ±20% 
As 314 346 <RDL ±20% 
Ba 2 500 2 540 1.6% ±20% 
Be 9.11 9.05 <RDL ±20% 
Cd 3 010 3 070 2.0% ±20% 
Co 47.3 47.7 0.8% ±20% 
Cr 2 030 2 080 2.4% ±20% 
Mn 165 700 168 600 1.7% ±20% 
Ni 498 513 <RDL ±20% 
p 61 100 62 700 2.6% ±20% 
Pb 147 800 150 900 2.1% ±20% 
Sb 1290 1 360 5.3% ±20% 
Se 116 116 0% ±20% 
Tl 131 139 5.9% ±20% 
Zn 774,200 789,600 2.0% ±20% 
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Analyte 

TABLE 6.7 (Concluded) 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
DUPLICATE ANALYSES 

SampleJ,.tg Duplicate J,.tg RPD RPDLimits 

Run I-M29-2-BH 
Ag 0.181 0.194 <RDL ±20% 
As <0.639 <0.639 <RDL ±20% 
Ba 1.95 1.94 <RDL ±20% 
Be <0.128 < 0.128 <RDL ±20% 
Cd 0.142 0.157 <RDL ±20% 
Co < 0.128 < 0.128 <RDL ±20% 
Cr 2.40 2.29 <RDL ±20% 
Mn 10.0 9.99 0.1% ±20% 
Ni 0.480 < 0.383 <RDL ±20% 
p 15.6 16.5 <RDL ±20% 
Pb 12.2 12.3 0.8% ±20% 
Sb < 0.511 < 0.511 <RDL ±20% 
Se 0.820 0.656 <RDL ±20% 
Tl <0.256 NA* NA* ±20% 
Zn 58.7 58.7 0% ±20% 

* Duplicate analysis not reported for elements analyzed by GF AA. 
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TABLE6.8 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
SERIAL DILUTION 

Analyte Sample J.J.g Serial Dilution J,lg RPD* RPDLimits 

Run I-M29-1-FH 
AI! 1.06 1.12 <RDL ± 10% 
As 0.744 <2.50 <RDL ± 10% 
Ba 5.15 5.27 <RDL ± 10% 
Be <0.100 <0.500 <RDL ±10% 
Cd 2.86 2.83 <RDL ± 10% 
Co < 0.100 < 0.500 <RDL ± 10% 
Cr 4.14 6.32 <RDL ± 10% 
Mn 158 164 3.7% ± 10% 
Ni 5.04 6.44 <RDL ± 10% 
p 10.6 15.8 <RDL ± 10% 

Pb 191 201 5.1% ± 10% 
Sb 2.37 4.10 <RDL ± 10% 
Se 0.856 1.77 <RDL ± 10% 
Tl <0.200 NA** NA** ± 10% 
Zn 1 140 1200 5.1% ± 10% 

Run No. I~M29-2-FH 
AI! 50.3 42.0 <RDL ±20% 
As 246 601 <RDL ±20% 
Ba 2 850 2 930 2.8% ±20% 
Be 15.2 17.3 <RDL ±20% 
Cd 3 760 3 950 4.9% ±20% 
Co 43.0 47.2 <RDL ±20% 
Cr 2 440 2490 2.0% ±20% 
Mn 208 300 221 400 6.1% ±20% 
Ni 445 573 <RDL ±20% 
p 2 700 3 360 <RDL ±20% 

Pb 198 600 206 900 4.1% ±20% 
Sb 1 390 1 580 <RDL ±20% 
Se 127 125 <RDL ±20% 
Tl 168 178 <RDL ±20% 
Zn 1,110,600 1,215,900 9.1% ±20% 
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TABLE 6.8 (Concluded) 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
SERIAL DILUTION 

Analyte Sample J.Lg Serial Dilution J.Lg RPD* RPDLimits 

Run I-M29-1-BH 
A2 0.143 < 0.661 <RDL ± 10% 
As < 0.661 < 3.31 <RDL ± 10% 
Ba 0.455 < 1.32 <RDL ± 10% 
Be < 0.132 < 0.661 <RDL ± 10% 
Cd 0.413 < 0.661 <RDL ± 10% 
Co < 0.132 < 0.661 <RDL ± 10% 
Cr 2.48 3.12 <RDL ± 10% 
Mn 1.31 1.36 <RDL ± 10% 
Ni 0.778 < 1.98 <RDL ± 10% 
p 14.6 19.9 <RDL ± 10% 
Ph 3.27 3.12 <RDL ± 10% 
Sb 0.741 <2.65 <RDL ± 10% 
Se 2.00 2.33 <RDL ± 10% 
Tl <0.265 NA** NA** ± 10% 
Zn 20.0 21.3 <RDL ± 10% 

* RPD = Relative percent deviation, which is not considered when the 
concentration in the analyte is less than 10 times the Reported Detection Limit 
(RDL) for ICP analysis and 5 times the RDL for GFAA analysis. 

· * * Duplicate analysis not reported for elements analyzed by GF AA. 
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TABLE6.9 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
METHOD BLANK RESULTS 

Detection MB 1 Recovered MB 2 Recovered 
Analyte Limit Amount !J.g/L Amount !J.g/L 

j,tg/L 

Ag 1 0.01 -0.04 
As 5 0.21 -1.68 
Ba 2 0.13 -0.04 
Be 1 0.30 -0.81 
Cd 1 -0.19 -0.24 
Co 1 -0.08 -0.53 
Cr 2 0.23 0.07 
Mn 2 0.80 2.84 
Ni 3 0.77 -1.13 
p 30 3.21 -13.83 
Ph 2 -0.07 1.67 
Sb 4 0.50 -0.82 
Se 3 0.10 0.23 
Tl 2 1.20 -5.52 
Zn 12 22.53 9.79 

The Method Blank is considered a "Pass" when the recovered amount is 
less than the detection limit. 
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Analyte 

AI! 
As 
Ba 
Be 
Cd 
Co 
Cr 
Mn 
Ni 
p 

Pb 
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Se 
Tl 
Zn 

TABLE 6.10 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
FIELD BLANKS RESULTS 

Inlet Front Inlet Back Outlet Front Outlet Back 
Half, JJ.g Half, JJ.g Half, JJ.g Half, JJ.V. 

7.23 0.485 0.190 < 0.100 
3.26 <0.500 1.51 <0.500 
50.3 0.357 62.5 0.244 

< 0.100 < 0.100 < 0.100 < 0.100 
172 4.07 < 0.100 0.185 
3.55 < 0.100 < 0.100 < 0.100 
32.9 1.89 10.3 0.430 
34.4 1.21 3.84 0.971 
19.0 1.07 6.64 < 0.300 
125 6.98 78.7 4.57 
597 18.9 0.973 2.11 
5.37 0.594 6.77 < 0.400 
4.47 1.01 5.77 1.22 

<0.500 0.490 <0.200 <0.200 
166 16.8 11.3 12.0 
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TABLE 6.11 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
MERCURY SUMMARY REPORT - LAB CONTROL SPIKES 

SampleiD Spike Amount Recovery Recovery Limits 
JJ.g/L 

LCS 1 5 100% 80-120% 

LCS 1 Dup 5 102% 80-120% 

LCS2 5 102% 80-120% 

LCS2 Dup 5 106% 80-120% 

LCS3 5 93% 80-120% 

LCS 3 Dup 5 88% 80-120% 

LCS5 5 111% 80-120% 

LCS 5 Dup 5 101% 80-120% 

LCS6 5 91% 80-120% 

LCS6Dup 5 98% 80-120% 

6-18 



TABLE6.12 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
MERCURY SUMMARY REPORT -MATRIX SPIKES (PRE-DIGESTION) 

Spike 
Concentration 

SampleiD JA,g/L Recovery* Recovery Limits 

I-M29-FHAR,BKL-5% 10% BH MS 5 97% 75-125% 

I-M29-FHAR,BKL-5% 10% BH MSD 5 92% 75-125% 

I-M29-1-5% 10% BH MS 5 75% 75-125% 

I-M29-1-5% 10% BH MSD 5 80% 75-125% 

I-M29-l-KMn04 MS 5 89% 75-125% 

I-M29-1-KMn04 MSD 5 87% 75-125% 

I-M29-2-5% 10% BH MS 5 SL 75-125% 

I-M29-2-5% 10% BHMSD 5 SL 75-125% 

I-M29-3-5% 10% BH MS 5 28% 75-125% 

I-M29-3-5% 10% BHMSD 5 16% 75-125% 

O-M29-1-5% 10% BH MS 5 SL 75-125% 

O-M29-1-5% 10% BH MSD 5 SL 75-125% 

O-M29-2-KMn04 MS 5 105% 75-125% 

O-M29-2-KMn04 MSD 5 112% 75-125% 

O-M29-3-KMn04 MS 5 86% 75-125% 

O-M29-3-KMn04 MSD 5 84% 75-125% 

REAGENT BLANK BH MS 5 117% 75-125% 

REAGENT BLANK BH MSD 5 102% 75-125% 

* SL = Spike Low, % Recovery is not considered valid when spike amount is less than 
20% of recovered amount. 
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TABLE6.13 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
MERCURYS~YREPORT-METHODBLANK 

Detection Limit Recovered Amount, 
SampleiD JJ.g/L JJ.g/L 

MB1 0.2 0.030 

MB1 Dup 0.2 0.027 

MB2 0.2 0.035 

MB2Dup 0.2 0.046 

MB3 0.2 0.008 

MB3 Dup 0.2 0.011 

MBS 0.2 0.008 

MBS Dup 0.2 0.030 

MB6 0.2 -0.003 

MB6Dup 0.2 0.000 
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TABLE6.14 

SUMMARY OF EPA METHOD 29 ANALYSIS QC DATA 
MERCURY SUMMARY REPORT- FIELD AND REAGENT BLANKS 

Inlet Field Blank J-Lg Outlet Field Blank J-Lg Reagent Blank J-Lg 
SampleiD 

FH < 0.400 < 0.400 < 0.400 

FH-Dup < 0.400 < 0.400 < 0.400 

BH < 1.20 < 0.600 < 1.20 

BH-Dup < 1.20 < 0.600 < 1.20 

HN01 < 0.244 0.268 < 0.120 

HN01- Dup < 0.244 0.290 < 0.120 

K.Mn04 < 1.05 < 1.02 NA* 

K.Mn04-Dup < 1.05 < 1.02 NA* 

HCl < 0.042 < 0.440 < 0.400 

HCl- Dup <0.042 < 0.440 <0.400 

* According to the analytical case narrative this sample arrived broken and could not be 
analyzed. 
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TABLE 6.15 

SUMMARY OF EPA METHOD 23 STANDARDS RECOVERY EFFICIENCIES 

Percent Recovery 

TLI M23 M23 
M23 Field Field Trip BO- BO- BO- QC Limits 
Blank Blank Blank Blank 23-1 23-2 23-3 

1 2 

FULL SCREEN 
ANALYSIS 
Intem!!l Standard:; 48.2 51.0 53.6 49.6 52.4 60.1 64.4 40-130% 

2,3,7,8-TCDF 46.3 51.0 56.0 50.4 47.3 48.4 47.0 40-130% 
2,3,7,8-TCDD 40.6 40.5 44.1 39.8 44.9 48.5 43.5 40-130% 
1,2,3,7,8-PeCDF 43.9 45.1 47.4 43.3 49.3 47.3 43.3 40-130% 
1,2,3,7,8-PeCDD 62.2 71.2 72.2 62.6 62.3 58.7 57.3 40-130% 
1 ,2,3 ,6, 7 ,8-HxCDF 63.5 68.0 86.0 72.7 71.4 64.8 73.9 40-130% 
1 ,2,3,6, 7 ,8-HxCDD 51.7 66.7 58.1 57.4 43.0 58.8 66.2 25-130% 
1,2,3,4,6,7,8- 59.8 81.0 68.8 67.0 51.8 72.8 79.4 25-130% 
HpCDF 55.1 82.4 67.4 67.5 48.2 70.5 77.0 25-130% 
1,2,3,4,6,7,8-
HpCDD 
1,2,3,4,6,7,8,9-
OCDD 

SYirnga~ Standards 
2,3,7,8-TCDD 94.1 101 94.3 94.6 95.5 94.9 99.2 70-140% 
2,3,4,7,8-PeCDF 105 106 106 104 102 100 111 70-140% 
1 ,2,3,4, 7 ,8-HxCDF 96.1 96.4 94.1 98.0 104 103 102 70-140% 
1,2,3,4,7,8-HxCDD 94.8 111 81.7 83.8 84.6 90.7 88.7 70-140% 
1,2,3,4,7,8,9- 87.0 108 101 87.8 96.7 116 113 70-140% 
HpCDF 

Ait~mru~ Stamlru:as 
1,2,3,7 ,8,9-HxCDF 53.6 70.2 68.2 61.8 62.2 69.5 70.8 40-130% 
2,3,4,6, 7 ,8-HxCDF 61.4 69.5 73.1 63.3 66.3 63.8 66.5 40-130% 

CONFIRMATION 
ANALYSIS 
Internal Standards 

. 2,3, 7,8-TCDF * * * 48.9 48.9 48.4 46.3 40-130% 

* Confirmation analysis was not necessary on these samples since no TCDF's were detected in the full screen 
analysis. 
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TABLE 6.16 

SW-846 METHOD 0010 FIELD AND LABORATORY BLANKS RESULTS 

Amount, micrograms* 

Compound Average 
Catch Field Method Laboratory 

Weight** Blank Blank 

Acetophenone 22.5 {5.09} {4.77} 

Di-n-butylphthalate {3.75} {3.06} { 1.21} 

Dimethyl phthalate {2.62} {3.19} ND 

bis(2-Ethylhexyl)phthalate {13.8} {8.95} {1.11} 

2-Methylnaphthalene {4.17} {0.36} ND 

Naphthalene {15.7} {1.84} {1.64} 

Phenol {9.19} {1.44} {0.49} 

* Values in brackets { } are estimated values that were above the detection limit, but 
below the quantitation limit. 
ND = Compound was not detected. 

** Average Catch Weight= Average sample amount from runs B0-0010-1, B0-0010-2, 
and B0-0010-3. 
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Blank 

{5.03} 

{3.61} 

ND 

{0.95} 

ND 

{1.61} 

{0.51} 



TABLE6.17 

SW-846 METHOD 0010 SURROGATE RECOVERY RESULTS 

Percent Recovery 

Surrogate Method Method 
BO- BO- BO- Field 0010 SBLK QC 

0010-1 0010-2 0010-3 Blank Blank 091497* Limits 

Phenol-d5 80 66 58 65 68 70 20-120 

Nitrobenzene-d5 76 92 77 54 61 61 20-120 

1 ,3,5-Trich1orobenzene-d3 74 90 74 52 59 46 20-120 

1 ,4-Dibromobenzene-d4 82 89 81 58 64 72 20-120 

2-Fluorobiphenyl 83 92 88 69 75 65 20-120 

2,4,6-Tribromophenol llO 102 81 95 50 93 20-120 

Anthracene-d 10 101 88 86 104 96 94 20-120 

Pyrene-d10 l17 120 l14 l18 109 103 20-120 

Terphenyl-d14 149 151 146 147 137 130 20-120 

* Laboratory Sample Blank 
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APPENDIX A 

RAW FIELD DATA 



Appendix A. I 

Raw Field Data 

Baghouse Inlet 



~~~ 
=--= !::::.. -== ---

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

Plant: IN '\f'-C:.:... £.< -re.ll G +1 MshWI "-
Data: c..z_ 8- J '1~1 
Sampling L.Ccation: _X......._.o_.l<~, .... t _________ _ 

. ,, 
Inside of Far Wall to Outside of Nippia: ;) 8 .:Yss 

~ 
Inside of Near Wall to Outside of Nipple lNippla LengU1): _3.¥--_ 

- 3/_ ,, 
stack t.o.: s:s l.[lJ. 

Distance Downstream from Flow Disturbance lDistance S): "---------l)'J) 
r ,~ i f..IJJf-' • 0 
. >' J ii"R!frft I Stack 1.0. = I 0. Q dd 

Distance ucstraam from Flow OlsturbancelOistance~): ,/ 
"' ~I 9 11, 11 f,LL' . 
~ J ,;. rneiiti1 Stack 1.0. = dd 

Calculataa By: !9 \) Q . 

Traverse FractJon Langtn Procuct ot Nipple 

Point of (inChes) Columns 2 & 3 Length 

Numcer Length (To nearest 1/8j (inches) 

i O.c:Hll SS.375 ~.~ 3'' 
). f) 1\1" $;>. oe~ I 
3 () )_ '$- t I' .. ~4l I 
4 l"'J~ ~o't '3Bw <t~Y 

T 

~ ~.es-Y t(1 J.qo I 
~ 0. C/S""G \V s-~ t. '1:~ 

\V 

.. 

.... 
. .. ·I;:. ~ 

"' 
' 

. !I' 

'· ;,-;··jt;t . . . .. · • 
-.;:·.... ~ .... • 

SchematiC of 

Sampung LocatiOn 

Traverse Point 

Location 
(Sum of Col. 4 & 5} 

S'Y2'' 
,, YA;. 
14 .:f/~11 

'i:l ,, 
'flO~'' 

~$-+k'' 

} ·~· 

.. I 

.. ·-.~~--~/i}::<~~ . b-· ·.r <t.:~.~f:_,,; ~ l ·~·· 



~--

GAS VELOCITY AND VOLUMET:=iiC FLOW RATE 

Plant: 11\Jcl. v ~L\.c.a.._ ~oUI\l.r~ I"a&· Date: C(- 6- '17 
Sampling Location: rQ \3 Clock Time: ~I~: o~o"----
Run #: PrJ:I"'}~ Ooerators: P\>b 1M M 
Barometric Pressure:lf'f. Hg: ')/C. S""S: Static Pressure, in. ~0: - j\ .Pl..~ 
Moisture.%: ;5~ Molecular wt., Dry: 30. aJ Pitot Tube. Cp: 6.8 Y 
Stack Oimens1on. tn. Diameter or Side 1: 5'£-Vo. Jt Side 2: ~=====:..,_-
Wet Bulb, ° F: · Dry Bulb. 0 ~: .........:== ... ======--

":'raveru Veloc:ny I 

smc•~j Point Head I ":eo~D. Gz . I ·c:.. 
"'umcer n.H:::O 

Pt ~~ I c.:~. -::, (J I ~itf/ lAc. ! 

~ ~ I o. A l 1.~'"'14 /11° ! 

1. y I o.<itJ l~sflll~ I 

/{3 ().8~ I &>\I t'l o I 
'(')._ /'')., 82 ~98/ B0 I 
l\ In .. ":]). ?.8 r-lrs:J I 

{_ _t\J~ :- l3-W 
_B_ ro ~- M 300 I 

~ () ~4 36s- I 
i.J ~- R:l 367-
3 1<.~- <16 I 3og I 
). o. 'Ll. I .303 I 
I Ia .. G,+- l3oo I 

. 

g.,_~ li· 30-;l.~ . 

Md • 10.4-'X ) • (0.32X ) • 10.28 X 

Md • 

"'- H~O '(, H~O 
Ma • Mdxt1. ---!:-\ • 181-~- • 

100 ~00 

Me •' )X(1· -l•181-) 
100 100 

Me • 

1'8-

~ • Pb • .2!.:._ .:: I 
13.1S 

l•---
13.8 

in. Hg 

VI - 65.~ X Co X IKP X 

VI • 65.48X ( 

Va • It/ I 

0. • Va X M X ISCU/rn 

) ,., 

:, t"Rl 

Ps X Ml 

xeo 

PI %Hz0 
C......,.• O.x17.1M7X- x(1•-) 

._ Te tOO 

x17.1C7x----x ( 1• 1aa , 

c., .... 



Plant\tJ..u~ t\:....Jr:Q \J c+t 
Sampling Location _.:f .... a...&....D..f.-...... 1: ____ _ 
Run Number:_.--- Date: '7-q-11 
~-t<\1).."\-\ "-C- \3-1/"\'if" • 

Pretest Leak ate:O.cojl cfm@ .llL in. Hg. 
Pretest leak Check: Pilot: Y. Orsat: y/' 

Trave,... Sampling Code rme Gaa Meter 

PW!t T1me 
(min) 

AVm= ___ _ 

FIELD DA.I A SHEET 

Sample Type: &.L.[6 Operator: ~Dhu1 
Pbar: . a/t $""0 Ps: - ll. ) s-' f 

C02: [0 02: _ ___..1...,.0,___ __ _ 

Probe LenglhfType: 6 1 &.fr.s<. Pilot#: 5.G 
Stack Diameter: S"{; 3/A 11 As: __::=:=:__ 

k- '~ '-(Br-, 

.•'II f~ ~ aR )-. 
Nozzle 10: TM f(. I Thermocouple #: ~(. 

Assumed Bws: £Fiber #: l 0 l 4 
Meter Box II:~ Y: l . O:li6H@: /.A (g 
Post-Test Leak Rate:,~.ct5cfm@ !e._ in. Hg. 

Post-Test Leak Check: Pilot: L Orsat: L 
Orilce Preuure Diltarenlial Stack Temperall.lre 

Of 
Dry Gas Meter Temp. Pwnp 

OUtlet Vacuum 

AH= ---
~·. 

. i 
' 



Plant: tlklrw=£ 1~( (JH 
Sampling location :In (e,. ~ 
Run Number: l Date: q=1 -'1 7= r- "'~H- 1 c.rn., , 7':>..'/""~ , 
Pretest Leak Rate: - cfm@ _ ~n. Hg. 
Pretest Leak Check: Pitot: -orsat: ----

Traverte Sampling Cock rune Gaa Meter 

Pont Time 

• . ....... 

FIELD DA.IA SHEET 

Sample Type: ~ ( Operator: l:lut> /tfn 
Pbar:. :J.:f. "r D Ps: -It) s- ' 
C02: lQ 02:~/.,......D ____ _ 

Probe Length/Type: tR'(c./.o...-.f Pitot#: ~L. 
Stack Diameter: f:S: ~ 1' As: ___ _ 

Orilce Preaaure Ditl&renlial Stack 

Llf'<-J- ~ )_ ~ L.. 
Noule 10: 0. {qy Thermocouple#: £C... 
Assumed Bws: ~Filter #: _.~.l.-0'-"-l ~"--
Meter Box#: l'f('""-'/ Y: t .o;)/ 6H@: I.e { 9 
Post-Test Leak Rate: _ cfm@ ..----m.J-Ig. 

Post-Test Leak Check: Pilot: _Drsat:'::::::::: 

..-....;;~~;.-"" ~·.., () 

-. !f;-: /.::) IL., 



----
SAMPLE RECOVERY DATA 

PLANT W,. ref-A • Fv ... ) ., 
_ _.... 

Run No. J_ - fl"l t, - I 

DATE ---~.tt+/:..::.,'f /c....:'~?:..__ __ Sample Box No. - Job No . .__;S'~'I_J_'I_._o_o_'J;;..,__ 

SAMPLE LOCATION :r-~ le.'t Filter No. { (;) / '{ 
-~----

T~PREPARER -~/1~~h.~~~:~N-~---------------------

SAMPLERECOVERYPERSON --~~--~hae~·~·&~,~-----------------

COMMENTS 

FRONT HALF 
Acetone 
Container No. 

~ Liquid 
J.-,lf~/ ·FHA..t Level Marked __.,--- Sealed --------

Filter 
Container No. 

Description of Filter 

Samples Stored and Locked 

/. 
Sealed -------

~o/,'J 

Liquid Level Marked -----=~:;....__ _____ Sealed ___ ..........-___ _ 

IMP. NO. CONTENTS INITIAL VOL WEIGHT (gramsl 

(ml) IN mAL FINAL NET 

1 >"' ~"'"' .. _ .. ..,, •• A .. too /so.l 7"'·' . ~' "SlK 
2 ~z H ~-~~..,~ 1_.• 1';,.. 

I On -'11&,.7 '? 1=<-C, - LJ. l 
3 ftlfPi'J 0 s'~· ;z s-~ /, ') -'-1./ 
4 -i'KAN%, 

~~fLU. Joo 71/.4 7Jl/1 Ot\ 
s ---~ IOO { ;1..1 .. '7 73o.3 0.'-1 - ,,~11..161 

6 ).1~ - I):(. S" /C, \-,) Js.o 
·TOrAL 41.l.1-.S'" i1J.tl·~ ~ 

/)f 
',I 

( / ... (L\ - LJ\ I 



Plant: fA)~@ .. T~l C..i·~'l 
Sampling Location _-.-..l.o.....,..l.-.~;..&..+ ___ _ 

RunNumber: -::9- Dale: 4=tO-q7: . r- [j\~q-z. c .... ~tet<f:f 
· Pretest Leak Rata: v.e>c3 cfrn@ ~ in. Hg. 

Pretest Leak Check: Pitot: L Orsat: y 
.,.1/1 - 'i.f.J 

FIELD DATA SHEET 

Sample Type: MekJs Operator: At:>D/~ 
Pbar: d ct. '$""€ Ps: - 11. ) """ 
C02:. to 02::--....._,lD,.___ __ _ 

Probe Length/Type: 0 '/6-k.?i Pilot#: K 
Slack Diameter: £~ ~,, As:-=====-

'P~l cR )_ 
l\-t.orr-

Noule 10:0. tSY Thermocouple II: ~(... 

Assumed Bws: ;!__Filter #: -LlO~I '1:....___ 
Meter Box#: P.r'f Y: LO.:JI l1H@: l. fHfl 
Post-Test leak Rate: o.ex,?-. cfm@ _r::r'in. Hg. 

Post-Test Leak Check: Pilot: L Orsat: L 
Tr..,.. SarJ1)1ing Ooc:lc T1me Gu Meter Velocity Orifice Preaaure Oiflltrenti&l Stack Temperature lmpinger o.y Gas Meller Temp. Pump 

Point Time (24rhour Reading Head (6p) (6H) in H20 Temp. ° F Temp. ~let I Outlet Vacuum 

l'bnber (min) doc:;t() (Vm) ft3 In H20 Desired Actual (Ts) Probe Filter °F (Tm in°f) (Tm out0 F) (ln. Hg) 

R ~ 0 ":/!S8 -~l~ .. ?oo W////L/>~d'///////////////,;'l//j/~/~~///////'/////~////b'iu~··· 
~ J2!)0 .. t83 6.42. (~.l.f'3 ·O.C/~ ?'13 "J."J.Y :2s-Y «<R 7-·'} :Jt; :f~f" 
to ~).#...t,/ c.'f2 o. V7> .o.4~ ::H3~ 23 I ;\~b' li9_ ::::J-1 ~~ s-

I 



Page ~ of L. 

Plant Name: 

Run Number: 
W~F@,Tell C.ly Test Date: 
~-- :ro\~l r-M~q-z_~ rt~·l"~ Operator: 

C,_(/\ -'tl-
_ ___l__l_IL _______ ------··--· -·--·· -· 

A Db /uttll 
~ Tnrvcnc S.mpllnc I Clact Tlnlc Gas Meier Vclociry Orifice Pres. Differcalial SIKk Probe lmpinp:r Dry Oas Meier Temp. Pump 

: Point Time, (24-hour ReadlnJ llcad~P,) (cll) ln. 1120 Temp. •F Temp./ filler Temp. lnlel UUIICl Vacuurn 
· Number (min.) dock) L"- lftl ln.lbO Desired Aclual (JJ Temp.• f •r- rs. ... >•F ("Ia..,,) •r- ln.llg 

.Bt n.o.l I to~'3a ?::S.~~ ().'i) (!), 'i ~ ·o.ctt ).BCf 1),). y I ~ "kJ S"B B9J 83 ~ 

0-) I ':f<£ 8~ n. '/?- O,Cf~ o.1~ )_Cjy A). $1 I A 1/0 5'1- 89 83 ~-s-
1!0 I ::;TSr (9{/ () -=1-). 073 ·0.'73 3o5" -;_l;'l I ").{o 57 c;~ 8S ' 13'7 I Bl.l(.) .('). ~~ o.e -:r o~rr 313 ).~) I ) s-5"' s-c. <jt; A~ C.) 

f s- I VO lle>: S"3 IP<3. ?2 6·11 0.42... 0.12. '3lQ "). ~8 I ~6}1 s-;z 1'1 _B1' -:;-
l~ I 91c. WI 6.-:n ();?:£) b. So 3@'"l. ?-S3 I)~-} >& 'i> 88 r 

15Q I ~£j. ~~ 1r').~t r'lL""=T~ o.-?r '30 lf I ;2<;" 3 I '2r C 5""9 q5 B8 r-
,t;( I HI .·lftf -o.eo o.er D.BJ 3:>,- oAS'"3 I 'X2 ~ q) 88 7.2 

t./ IW I l-1: \"3 W.t?V 10.~1 o.'11J ·0.1() '3{/ ~ 5"''- I )SJ/ ~0 ?C 89 8 
Juf I qc.?o . IJ B'1 o.~o 0.?0 sn :))1 12S'i 60 '17 ~~ ~-\-

110 I S_1. JCf . o.~ta_ 0 .ls7 . 0.~/ l1I )'r'J I _2,;-J {QO t;, {?<( 2'., 
1"% I I 0 2. or;- · O."l>1 0.~~ . O.k" 1o"' ..)'-;' <. I :2 "l)- 00 1\ g., _'1_. C> 

:; llliJ It(~ 73 t 6 Y. ~;;.. lo.1n 0·11 '/')I C,/ 3_10 'AS") I -;_ )] ~L q~ 8Cf 1.~ 
[9fi I ID1.5" I ·(. (J LD . I.() 3/2.- /. St 1 '-5''7 'I. c;c 87 {.0.;-
J'lO I I\D.:l2. (:).tj v o.1) .0.7~ 313 :l~ I .)§'fl Y'l qs- 'to tO.s-
1'15 I t l ;2 ,'lf '1 l, I {,/ · I. I 3t(; ~)2 IA53 5Y crs- <fo L \. $'"' 

2.. wo Iff:~? t { $""_._&1 o.1u f)~! o.ctJ 31) ).l/8 I 'J-5'~ 6'"~ Cj(/ ~I (( 

~ I UB. b:2. 16.1Y ().<it:; 6.1<f' 3oo r").lJ ~ I?.Sl/ 15'"" </ c;i!_ 9o. II.) 
').((/ I 1)..1.37 ·(. () (.6 

' '~· .302. :).lf/ 1).53 5'lf 7Y '16 l2 
).(li' I l2</. )..)_ 6.~2. o.q3 . c. er'} ;o~ :J...'f( 1?.~) S1' 7Y ~ I "l. 5-

\ 'J-}b: 1/.Jt..: I~ IIT1.0R (). ~:; o ttv D.qy :::oc. ')..C) II I x-t; $Y q~ "to l') .. ~ 
).},( I 1a1. 7--t Q-'(;_1_ 0.88 . 0.~~ "2<f I :?<k; I ).Slj 5tf Cf7 <:U. l3 
.J,.JO I L12 .. 5Cf ()._yf'J 6. ":J-'i . C>.7'f ~A3 ?.Y'T I I-S J ~t- 1t cr 1 . C2 .. 5""' 
}~ I 13\/.tfY '(1),1/ (), ~)._ . o.]-~· ~1 }.</) /).~~ q(p q~ '1! .J) 
;)..~b 1).! 3 ~ 3 -=f. 4/ Lj N p --1\- ~_ .... 

. ,. 
!f•. I 

_....._. 



---
SAMPLE RECOVERY DATA 

PLANT w ...... '". Fo,,.J, ---=-~~---::...:;;l~t..------- Run No. r-ft?d 'j- .:2 
DATE "L,... It!-; Sample Box No. - Job No. S ~/'I. 00] 

SAMPLE LOCATION J::~l~ Filter No. ~]_0_/j...._ __ _ 

TRAIN PREPARER ~ ~.'N., 

SAMPLERECOVERYPERSON --~f7~~~~=~~:~~~·~--------------------

COMMENTS F, .... ~ J.JJ/- k:) f~~"· -"") ~Af" -:I ·trr~'f·J. .. El-llll 

FRONIHALF 
Acetone 
Container No. 

Liquid ~ ~· 
1'·,ttJ'f·.2·~vel Marked __ Sealed -----------

Filter 
Container No. J:-f'l.l?·J- 1=.'/+r Sealed ----------

Description of Filter B r,) -" p w -~-··r.'" /,. y I 

Samples Stored and Locked 

BACK HALF!MOISTIJRE 
Container No. ~.t't·.l·~l•::; 'I·J'J~.,·~·&wl : l"·Al.., ·~·ltAMI'I: :C·Ml'·~ • Hel 

p 

Liquid Level Marked ______ v---________ Sealed ____ (..---___ - ___ _ 

INITIAL VOL WEIGHT Cgramsl 
IMP. NQ, CONTENTS 

(ml) IN mAL FINAL NET 

1 5%HNt,p•XM j_OO 710.7 77:1..-/ LJ I.'"/ 
2 sf N~tt/J•a"-"~ too ~-1(&' .. r I' s-.1 ~.J 
3 ~At1t b <;"'It'. J \'"1,, 11 l. I 
4 .,~~·,4.~ loo (,;M.r ~to7L.:a.~ (pq /. 3 - 17.-J 
s .,.~,.s~ {()0 (9.}7,':-f: 7{,(,. J 1~i,l 

6 r:J ~ - 77,.,'t &' 01.' ~'Lr} 

·TOTAL l/IDI: ~ '-tf'}~.B /JJl. 

"• 



,,..,... Saqlling Ood!Tm. GuMeter 

PW\1 T1me (2~our Reacing 

tbnber (mn) dock) (Vm) ftS 

nta o· :s-~ t~ I '3Cj_ c:i D 3 
~ 6"" ll/1.).8 

to tl/ '1, tSF5 
~ ls tV; Cz I 

l'K' ')() 12_'3_6" l q '1· '1_3_ 
;).) (t);t.tJ3 
30 l5"¥ ::1.7-

.a. 3~ 1s-~. Ga 
31f vo .,. :£):~ 1"5<6 .'l 'I 
./ ·v:> 1,: L 6" ''l ~';;). 

50 ~~~ .. 50 
... ~5 ~~~ '?-3 

_ll_~ ~ 1{.~)_ ''~· 00 ,s 11-0.l./d.. 
7o I"?-;.. .t:J 9 

JJn 7l5 ti-1". sJ 
·)·~ eo IL~f'2- _f 716.. "'). 0 

85 l~f? 0? 
'10 ~~~ ~<1 

~ qs- ~~ ..r. q I 
mY teo I~' /2 r C£'8. ro ~ 

(OS I q (. -;...o 
i, . (10 JCf3.'l3 
''I 

ll& 1Cf6 0~ 
1ao l~w. ~ A'1R.5Rt; 

~}L ~cv 0.01(. 
~ (u. k v /).oo 

..,- ·-).. b~- o.l1' -.1"2 
-· ;.!..L.!: 

fs' .. c-:z 
FIELD DATA SHEET 

Sample Type: Mdo-\s Operalor: A\)\) jM M 

~ v-. -1~013'
Noule 10: 0.1 q 2 Thermocouple #: _.Le1T_ 55" C... 

Pbarlf. 5'9 Ps: - I\. 2, s 
C02: lo 02: ---'-'' o"'----
Probe LenglhfType: ~'/trw s Pilot#: S'"'C.. 

3.%. (I Slack Diameter: S""S: k As: __ _ 

As$umed Bws: ..k_ Filter II: l 0 II 

Meter Box#:~ Y: La;} I AH@: I· 8 I 8 
Posl-Tesl Leak Rate: o.oo'l. chn@ .s:_ in. Hg. 

Post-T esl Leak Check: Pilot V Orsal: L" 
Velocity Orillce Preaaure Ditlltrenlial Slack Temperature lmpinger Dry Gas Mel8r Temp. f'llmp 

HeadiApl IAHI in H20 Temp. OF Temp. Inlet Oudet Vacuum 

In H20 Desired AaJal (Ts) Probe F"lher Of (Tmin°f} (Tm out0 f} (111. Hg) 

1:/// //' //://'/// /// /////////////'///0/:2/2//.u-u//////////~//~·:· 
D. c, s- C2t C,) · (?.t~ ~:(g a:;;2cr -~~~ ~LJ ctC <to ;(. 

6.qf3 () ,Cf93 (0) q p, d.tB ;) ?-}1 ~$5 ~l 78 8/1 3 
(').49- (') . l..J;:; r~.v:; 'd=J-~ Q.~~ ~~c _l..f_ ').. ICO acr t.r 
o.~~ rJ, ~ '"').. C>. {;; ~ ;)tlf). ).3~ ').)$1 1./l/ 9-9 90 I .s-
e>.t;n D. bCJ D.Cfl ;;(0,0 ~3)._ ;?55 'Itt ctB q~ t.r 
(').;;; '?., ().?,~ o,ro:Y 'dt:fo :;(3~ ~SY' ~3 gq 96 ~.Q_ 
Q.(;; ;2 o. (Q_ '3 (2.~3 ~0 !).lf).. l;<s-s- (j(j qg 9o Dl.o 
(), '[t" (). S"(, l"' ~c :2eQ 'J.'Il.f ~~s-~ l./3 Cj;s BCJ ~.o 
6.ros- 0.~-~ ·~ b~ ;)q :2 9~. ~511 L/8 '13 B>{ [;<.o 
o.~lf o.f""S' 0. S.'S -;)Cj["" ;?33 ;?$'"' '-!_C 97 ~ ~-0 
o.0() {J. C I o.CI _-;2CfC ~5? ~5"; Cf'1 'j_s- R8 ':;;2.0 
(), 1 :i: D.?-3 C). ~3 ).9£ ~39 ;;lS"). 'I? 7~ 9?8 2£2.. 
CJ.]tf) o:?-1 0, '+-7 3-?r., ';{31__ ~5¥ l/'1 qc P>~ 2.:g_ 
0-':f-~ o. -::r:r o.-;J-?_ •5os- ?.3:2 1 ~53 yq Cf1- ._ ?.c 
0.~'3 o.~/1 0.69' 305"" ~~~ ';)5~ ~0 C(C, :z..o 
().'?J ···-

-0, ~~ 6.'::1-lf ~0~ ?-23_. ;;~r; ~{L tj_C, ~j rc;: 
('). er (). 8?.. e>.e?- 31Jlf ')..J.::; ~~s- $/ C?<S'" B~ 2.b 
o.~ D. tB-::l D.~d- 3({ ?.d.f- ;)~) 5/ CJ(; ~ ~.0 

0-'11 (.2 .til?- 0·12- 3/t/ ~;2.~ ~ s-; q~ eCj ~-5 
{). :f3 () ':tt/ o.-::rY 3lJ 'J. ")_ '? ~57' 0 rro tfi]q ~.0 
a3_<1 /'). 1) 6.-=; rz- 3o9 I ~'J.. -=1 '2)s- 5"l 4,J e8 2.s-
f) ~3 0 .·(,j{ (). fo 1/ 3o6 2~9 ~~$" sJ- 'rr- 8~ )..,o 

0. ~/f 0. ?0 6. ':1-0 301./ ~~8 A5~ $"') q9- .<H 1 2.5 ..,.-r ,, 
~ I"J -~ 

~..,~'' -
~- ~tf 

-

1-



Page ;t of d.-. 

Plant Name: 

Run Number: 

WtA.JlpO=C<A e IE%11 C·. +y Test Date: -~ ( 0-q~ ---- -----···--· -·---- -· 
3 1'1te;=l=- 1:.- ~"'~q- 3 6)~t~h..-Qperator: ADD /MM 

f 

Traverse Suapllnc I Clod!. Thac Gas Meter Velocity Orifice Pres. Differealial Slaclt Probe lmpingcr Dry O:as Meier Temp. Pump 
Point Time, (24-hour Readlnc llead~P1) (.tJ I) ln. 1120 Temp. •F Temp. I Filler Temp. ~nlcl UUIICI Vacuum 

Number (min.) c:loct) 
'" )ftJ ln.lbO Desired Ac:lual f~) Temp.• F .... rs. ... rF ("10..,,) .... ln.llg 

(l, ~ l).o 1/frl:n l qq Yea I 0.7<; 0.':}) C>. -:;.s- ?-.'18 ?,;;<'{I ~~). Clf 83 B;;t 3.~ 

t)r I . ~01.61 o.=:r-3 6. ?(/ o.-::;.r; 36'}- ?-')) 1 ;). c; r; SY 80 ~2 3.s-
130 I ').oJ. )/ 0.1?- 6t~ (5. 99 30-:f. J.~t} I ~~} l/~ A9 E);) 3- s-
13$""' I ')o ro . -::; e ~~7 t'), "-l--5"-1 0.~71 -so>< ~33 1 ?S"B f.Jlf CfD ~"). ~.s 

<' 1'16 II'O!tl/ ~.;)CJ o.e=r o.~ o.eg 308 'J.'3Cf I :<.0 c;t.; qo 83 5.5 
{ vs I ?..1 ( q t 0 .9J/ o, 9)... 0-~2 3oCt /JI 'I I ;) s-8 c;t; qr /?/3 '3. s 
I~ I ~tl/.5~ o.Blf 6!~) t;.B5 .30lP ).1/C 1'2_~l./ qq Cf} ~3 s.s-
~~~ I :1f:f-, {~ o. ss- o.B~ o:aa 306 ~<Je 1 :2ss Y'f q( BCf 3.5 

'-/ ((go ljq:bl ~,ct. s lf (j.~o o.B r o.BI 6o6 ~If~ I ;?s' lj~ q;;. ~3 3. 5 . 
I C. 5 I 122?.7'3 D.85 {), 2>?. o.9C 300 ~v-:r 1 ;;zs-5 vs 11 B3 3-5 
170 I 2~S".o:r CJ.f;r; 6·~7- 0.8-:f .60~ ~Y$-'_ 1 ~53 gs- qj _g3 3-5 
L75 I ~Q? ':1-'/ C>AI 0 ,'i1 C?-1). 31Q ~.l/ ')... I 2 f"S" tjt; t!f/ AS' :>.r 

3 lib I ~~)..( ?..3o.'l3 ldJ~ I J./ ( ./ 3(:;2.. ?YI 1")..9/ '/{, q I B3 lf 
f.85 I rl.3~. L{ ')._ O.f32. 0-~> o.~3 3/:J... ;Ly I I ?..W trc, . '11 8'3 3-5 
Jq(j I CX3b.D lf lrJ.c:rg 16.11 o.11 3/ I ~3~ I~SS _'ll 1/ 83 '?~ 
I Cf5 I ;x;~ ~7- <t .l {-I /./ 317- ~'br 1 ~sr ilr t:J/ &3 y 

-;L ~6 /ICf:c.tf 'J..<j f • ~ I ID.1U I f1 q I 0.,/ 31~ ~31' 1ss- lfl 1! 83 'I 
1~5,1 I l~<fll q} 6.FP b'BI o.'il 307- a3s- 'J£$ v:r !lo .. 83 lJ 
ll.lCJ I ~ Lfl /6 6/1~ O.'f~ o.ti& l?C ;;2~ I ~$J ll/?S 10 ett Lj 
ld.\ 5' I R.LJ"'. ~e o.m ~-~g (),rJg ~ ~3/ 1015"5 'fB 1o 93 7' 

I ~~0 I'J..O:o l ~~- ~(p 1().1/ 0/31--_ b.T).. '3G., ~.~I~ era 10 f?:L- '{ 

~~~s-:~ I ;;2'5{'. ~ ?- I(') ,r;9J o.Gll 6-~1 CI"'S a~tf 1~s3 LJq E¥f ~~ 3-s-" 
~-~- I ~-:;. eft£" o.as- o.6C9 ().U, ~'13 -,.:;.a 1 ~ sJ lf1 J3tj g;.. 14 
1&.35 I ~0.01 0, -=J"' o. 7 'i" (). ~s- Wi5 }.,..~ ~~~ l./'1 ~t; e-a lf - ';).1./0 ~o:r- 1 l~~ · 5'63 ___.:.. 6"" N t> oF q{.L N-:-

I -· I 
I 
! 

. ' 

' ,, 
! 

• 

) 



SAMPLE RECOVERY DATA 

PLANT v .. ll!!~"· i=;~J!tf Run No. I -,.Azd1-? 

DATE ~l(Jtiz Sample Box No. - Job No. f '/JI/. 001 

SAMPLE LOCATION :f:lt't Filter No. )0 11 

TRAIN PREPARER 1'1. J.t.m: h.,. 

SAMPLERECOVERYPERSON --~~~~H~~~·~~~e~---------------------

COMMENTS "'I -JIII.H- )- F)tM 

FRONT HALF 
Acetone 
Container No. 

Liquid ~ 
:!~·t·FI'IM.Levei Marked ~ Sealed ---~-------

Filter 
Container No. 1: -.,.c,,:,'f .. 3· F:Hw 

Description of Filter ______ ...:.eoo:::.~..:C":.!::'*':.:;A:...___..;.~..;::;u.,=...'/~~~lr..I"''-!.:'..>I.:.:.:,L------------
Samples Stored and Locked 

Liquid Level Marked -----~------ Sealed ----~----

IMP. NO. CONTENTS INri'IAL VOL WEIGHT (gramsa 

(ml) 
IN mAL FINAL NET 

I ~~~~ 
ID~e\Da, /1)1] 7;;;.. 9 .. ~ l7tt.t n. 1 

2 ~u~ 
'•I AU. /ft} ID~.G. II ),I 1.<"" 

E~.,_, -
3 0 }""''·' c;c;C.G 0-'> 
4 ~'"'_...~ , ~J.L.CA. /Do ?Jt,\ 71.:2.~0 0.) 
s '~X«.-..~ too "1'3 L.OJ 7s2.~ o.; - ~~LY 

6 ~:/ fU - 7(,~.0 '~'· ").. 
I~·~ 

·rorAL 42?>;.~ WLq~ .\ ~0 :1. 
I'll 



FIELD DA.I A SHEET 

~~~1\Uiillll: '1-$-q? 
Pretest Leak Rate: <),ooy cfm@ £in. Hg. 
Pretest Leak Check: Pilot: - Orsat: -

Sampl~ Ty~ v\k\s Operator:~ 
Pbar: ~C(. => s- Ps: _-....... I_._,L......,:?._..S:'-----
C02: {() 02:___._,(0~----

Probe length/Type: G 'Gks 2 Pilot#: S"G 
Stack Diameter: ~.; ;J:::a 11 A!$: A} ;Q 

Nozzle ID:ItifL { Thermocouple#: __ 

Assumed Bws: ~Filter II: 'li!ti8 Blc.l\.1;; 
Meter Box #: ~ Y: /.o:l I 6H@: I. S I 8 
Post-Test Leak Rate:o . .::.o3 cfm @ iSln. Hg. 

Post-Test Leak Check: Pitot: ..!!J.!1 Orsat: J:!..fr 
c;,' Clrl u '"?riJ l (; 1{ 

Trave,.. Sampling aockrme Gas Meter Velocity Oriloa Preuure Oiflarentlal Stack Temperature lmpinger Dry Gas Meter Temp. Pump 

Point T1me (24-hour Reading Heed (l!p) fAH) in H20 Temp. Of Temp. Inlet Outlet Vacuum 

tbnber (min) dock) (Vm) n:t In H20 De &ired Actual (Ts) Probe Filter Of (Tmln°F) (Tmout0 F) fn. Hg) 

Dr l ,., ~ .. V_/~~r: .4r4W///////////////d//L77/// /7777777/77//////////////, 
~a~k It~'- I ~31.. t31 o.oulf..~. <()"" 

c:>. ooltt£.., 1 
c;-c.-,--

~J.s'+4 o.o:>~~-1 i6 --- ---

ll ~:2 I 1~t~1 o~c. IO.t':Yf-:1.@_ .. \. !;:- (I 

.. 

·---

I 

Avm .. ___ _ ~= --- AH= --- ll= --- Tm= ---



• 

SAMPLE RECOVERY DATA 

PLANT ---~.~.....;c.t..~.&."~f((=C=t'A~..:...~......:v=A:.z.~y:___ _____ Run No. r ____ ... _lt_~_'i_-_C_J Jc_ 

DATE -'~/t-...:f...;'...;..? ___ Sample Box No. - Job No. --~-· _'-~_I_C~._oo_J_ 
~ 

SAMPLE LOCATION _____ J,_,........:/t;~~------- ro') Filter No. 

TRAIN PREP ARER ;v; fl (;c.M I. }/,,.. 

SAMPLERECOVERYPERSON ------LI?1~~J6~~~m~:~A4~e~----------------
COMMENTS 

FRONT HALF 
Acetone 
Container No. 

,g Liquid 
.X~IIl:fuLevel Marked _......- Sealed --------

""Acr 

Filter 
Container No. 

Description of Filter 

Samples Stored and Locked 

BACK HALF/MOISDJRE 

Sealed ---------

ContamerNo. J:"·M.l,•flk·~~,,r: :f.tt~·IJ~·BkA': ";.·n:>..?·61k·K&9r: -:;:.,.,:n-1/k 
p7 • - ht/ 

Liquid Level Marked ----- --· ---------- Sealed ____ ,....-___ _ 

INITIAL VOL WEIGHT lgrams1 
IMP. NO. CONTENTS 

(ml) 
IN mAL FINAL NET 

1 ~ ;fo,: JOO 7$0·2. 7 ~"J. G :.o., 
2 ~i' A~~" 100 ~~.r s-ki.~ -O.&, 
3 'f~a_lf, 0 512.8 'S"tt.;)". ~ -o., 
4 '/%~4.'4t ~ 10_0 7;t&J.l 7J..'J .. O -o. ::t 
' -4i/liiW,j, HJI.. 100 ?X-' 7,~.7 0./ 
6 .... s:J" - 7-;(,. \- 77~. 't o_.l./ 

-~ 

·TOTAL 4o~t-.~ ~{)~~. 3 -/.l 
• • 
--~ 



Pacific Environmental Services, Inc. 

Dry Molecular Weight Determ1nat1on 

Client/ProJect: 

Date/Time: 

Wl1vfttu1· SAfr'{.oo'J. 

rb/&f7 
Sample Type: 

Amb1ent Temo. 'F 

Run No.(s) 

1-/A 

Run Run 1 

Actual Net 

/O.'/ 

/0.~ 

C0° 

N%' /t;.O.O 

·~··· 
Run 1 

Actual 

tJ-IC 
Net 

co% 

a%• 

C0° 

N%' 

l-

~.2.. 

Run2 

Actual Net 

Run2 

Actual Net 

• 0 2 Net Volume 1s 02 actuat reaaang m1nus C02 actual reading. 

° CO Net VOlume 11 CO actual relldn'lg m1nus 0% actual readl1'19. 

• N2 Net Volume IS 100 m1nua CO actual reac~~ng. 

OrsatNo. 

Operator: 

Comments: 

Site locat1on: 

Run3 
Average 

Net 
Volume 

Actual Net 
% 

)oJ.I 

//.2 

78,2, 

Average 
Run3 

Net 
Volume 

Actual Net 
~~o 

Run 3 
Average 

Net 
Volume 

Actual Net 
% 

Multiplier 

0.44 

0.32 

0.28 

0.28 

Multiplier 

0.44 

0.32 

0.28 

0.28 

Md= 

MultiPlier 

0.44 

0.32 

0.28 

0.28 

Md• 

of 

Stack Gas. Md 

2./,'Jo 

Molea.ltar 
of 

Stack Gas. Md 
(lbiMOiel 

2-

Molecular Wetqnt 
of 

Stack Gas. Md 
(lbiMOiel 

~-

OJ, :./ (/.1$ 

b.,_ .. /0. ~~ 



Pacific Environmental Services. Inc. 

Dry Molecular Weight Oetemunauon 

Client/Protect: W/rvftk.A ~ S'l/<1.-o 3 Orsat No. I} ... ~ 

Date/Time: 9/_toLfJ Operator: e:_!U4 
Sample Type: fl.t tU Comments: /J-z;. 
Amb1ent Temp. 'F 7o S1te Locauon: ~"- .:z-~;c.,.r o .. ~r 

Run No.(s) Run 1 Run 2 

1-2-A 
Actual Net Actual Net 

oz• 

C0° 

Nz' IP·tJ,o 

Run Run 1 Run2 

Actual Net Actual Net 

co, !/. g 
oz• ?-/.2-
C0° 

Nz' luo.o 

Run No.(S) Run 2 

,..'].C Actual Net 

oz• 

C0° 

Nz' /9(),o 

~ Net Volume 11 0 2 actual....ang m1nus C01 actual reacllng. 

° CO Net Volume 1s CO actual reaC11n9 mmus 0 2 actual reacs111g. . 

• N2 Net Volume ts 100 m1nus CO actual readlf19. 

Average 
Run 3 

Net 
Volume 

Actual Net % 

1/. 3 

1,~ 

7?,1.-

Average 
Run 3 

Net 
Volume 

Actual Net % 

Run 3 
Average 

Net 
Volume 

Actual Net % 

Molecular 
Multiplier of 

SlaCk Gas. Md 

0.44 lr-lL< \" o..v.c-.1 2---

0.32 3.o'{ .-1 

I 
0.28 -·~;v 

0.28 2 2, 

Md= )o. ( / 

/1. ~? -1 -:; . '' 
Multiplier of . ·~ J_,- \ 

StaCk Gas. Md 
., . 

(lb/Motel 

0.44 11 '7 t/, Y) 
[i·y 

0.32 3, O/ 
0.28 

0.28 22.0~ 

Md= 3o. 

MUltiplier of 

StaCk Gas. Md 
(tb/Molel 

0.44 5:2 
0.32 2.1~ 
0.28 

0.28 22.o~ /~ 
Md• '30,Z, 



Pacific Environmental Serv1ces. Inc. 

Dry Molecular Weight Oetermrnat1on 

Client/Protect: 4/Av jJ -9 t-1? -5 Y /r(. o~ 3 Orsat No. 0-2.. 

Date/Time: '~ho /'1 7 Operator: /P~ 
Sample Type: f)c>.,_f- Po/ Comments: 

Amb1ent Temo. 'F 7 0 Site Locauon: /1~;-_e,,._ 

Average Molecular 
Run 3 

Net Multiplier of 

Volume Stack Gas. Md 
Actual Net % (lb/Molel 

0.44 

0.32 

0.28 

7'/,0 0.28 2-2.12. 

Md= 3f;:;, / 

Run NO.(Sl Run2 Run 3 Multiplier of 

Stack Gas. Md 

.. '3ft 
Actual Net Actual Net (lb/Molel 

/2.0 f'Z..O 0.44 5."' z s 
o2• 2/,0 t/,0 2./.o 'j,() 0.32 

co• 0.28 

N2' tuo.o 79,() /(}Q,fl 7C),o 71.0 0.28 2 2.12. 

Md= 3o~~B 

Run NO.(S) Run2 Run 3 
Net Multiplier of 

Volume Stack Gas. Md 

--~S 
Actual Net Actual Net % (lb/Molel 

(1.0 /J.D /~./ 0.44 s: 
:2/,~ '6,5 0.32 2. 71, 

0.28 

71. 0.28 1.f.15 
Md• 

• Ot Net Volume IS Ot actual reading mtnus COt actual readmg. 

• CO Net Voluma 1s CO actual reading m1nus Ot actual readlft9. 

• Nt Net Volume •• tOO m1nus CO actual readJn9. 

t 



Pacific Environmental Services. Inc. 

Cry Molecular Weight Oetermmatton 

Client/Proiect: W ~1/f/k,l} -SWI/. oo3 
q(tojt;? 

Orsat No. 0-l-
OatefTime: Operator: 

Sample Type: Comments: 

Amb1ent Temo. 'F Site Locat1on: 

Run No.(s) Run 1 Run 2 Runl 
Average 

Net Multiplier 

1. .... 3 c. 
Volume 

Actual Net Actual Net Actual Net % 

co, 12.() ( }.,(} /2.0 {2,o0 12.0 

ol• 2/.fJ 1.0 1..(.0 /.0 '7.0 
C0° 

Nl' ?9.o ct!JO.o 7'7.0 71.0 

Run No.(s-as ____ Ru.,n_1 --+---R-u'l"n-2---+---R-u.,nl"'l---1 Average Net 
Volume 

j;· ~D col /A;: 
1 
;~tV ;;~: 1:~~ Actum Net 

1 
;·. 

7 0.44 

Mult1oher 

0.32 

0.28 

/dJ.o 71.0 loo,o 79,:; 0.28 

Md= 

""""'"- Run 1 Run2 Runl 
Average 

Net Multtpher 

Actual Net 
Volume 

Actual Net Actual Net 
% 

col 0.44 

ol• 0.32 

C0° 0.28 

Nl' 0.28 

Md• 

• 0 2 Net Volume 11 Ol actual reldlng mtnus C02 acwa1 reacllng. 

° CO Net Volume IS CO actual readmg mtnus 0 2 aaual reading. 

• N2 Net Volume 11 100 m1nus CO actual reading. 

of 
Stack Gas. Md 

(lb/Molel 

·we1gnt 
of 

Stack Gas. Md 
(lb/Molel 

Moleclllar We1gnt 
of 

Stack Gas. Md 
(lb/Molel 



Appendix A.2 

Raw Field Data 

Baghouse Outlet 



TRAVERSE POINT LOCATION FOR CIRCULAR DUC 

Plant: ....,_.;W~L:.&v.::..Lf..!.:.lt-..;:L::.:,A-..:,._....;h!....--...:::W~nl....::s\:l..Jc;,it..-_____ _ 

Data: __ =1......_-~rg--~~-~..;._ _________ _ 
Sampling LOcation: (" ro/5 0 v-f-Lg.../--

lnside of Far Wall to Outside of Nipple: <o/ 5, 5 
1 

' 
. '7 _,. 

lnssde of Near Wall to Outside of Nipple (Nipple Length): ."J. -~ 

Stack I.D.: Cf1 '' 
Distance Downstream from Flow Disturbance (Distance Bl: 

inch88 I Stack I.D. = .... 3,_:} __ dd 

Traverse Fraction Length Product of Nip pte 

Point of (inches) Columns 2 & 3 Length 

Number Length (To nearest 1/Sj (inches) 

.· 
I 0}. I c; l ;; /. 1 "; < ,, 

/. 

.., 
,<>C.,1 I. z. .... 

.., 
• '18 10. Cf ,.... 

~ f .., ,., II.~ ~ 

,. 
) • 'l--S'.t 23 .. 0 

J} • ?~G ,.... 32.3 ., 
r b 'If L 41!f $t z_ 

~ ,·liO 0,,0 
1 ,ez.3 15,7 
'·1 J ~f z- 91 I 

I , !?J'; ~s.9' 
,..,_. 

,171 ' a,o, 1 ,I/ 

• 

'I \ '\ 1 ( ( '; 1 
SchematiC of 

Sampling Location 

Traverse Point 

Location 
(Sum of Col. 4 & 5) 

5.L/ 
9./ 

/L/,1 
;Cf.<i 
zc,. s 
-~C.3 

~ 

~~~ (.2.1 
72..._5 

71· "2-

~lf.~ 

~t1. 
'I !:;C' 



, ..• 
' t .. · ... 

-=----
GAS VELOCITY AND VOLUMETRiC FLOW RATE 

Plant: WOtvn!l!c.c. Euwo<\.c 1 Date: _...:..1_-....:'?~--'9_7"---
Sampung Lo;;at1on: Cy11elf>.; Q.d{. j- Clock Time: jJtO 

Run#: P,."/;m.·,., .. fr Operators: -rA/ i3 E 

BarometriC Pressure. 1n. Hg: 21.$5 Static Pressure, in. ~0: • o s 
Moisture.%: 5? Molecutarwt., Dry: ____ Pitot Tube. Cp: Ylf 
Stack Dimens1on. 1n. Diameter or Side 1: 9 2 " Side 2: -------

Wet Bulb. °F: Dry Bulb, o !=: -------

C '{ '-' /CTh,i L 
pi~ C.ll...r'"< -:'rave,.. 

O~,..u.$ !) ,· ~d-id'-
Point 

"'umtler 

'16 Cw 
~~.~ I 

0 
(J C~.AJ 2 

0 
D - 3 

zo cw J.( 

30 C.v.,i 5 
zo l..~ (,. 
q& cc.. ~~-~" I 

Cf'"' c. c.. 2-

ts• C.C- } 

tSe. c..<- ).1 
/8 I> {.(. ..5 

l(. () ~(_ '· ~ I 
zo ,.,. 

l-s-4 C,.l.J I 

/3 (.) c... c..... '2. 

zsD cc... ~ 

31° <!~ Lj 

3JCV C.L. 5 
~0 cL (,. 

0 - ).}01"/J, I 

z• c(..... 1.. 

q6 C. c.. ?J 
Z.'{b ~~ 'i 
z,g• c..L- 5. 

t;~ C..L.- (J 

~ 
:. 

Velocny Stack 

Heao 7emo. 

n.H.,Q 01:' 

I"' I L5/ 

./(, I z.~z. 

. /<t I 2SC.. 

]..{, I 2~~ 

. !>?.. t.-58 

. ~ 3 z.:SC, 

12... ?50 
. 1.3 -z.?~ 

.zf '2-5, 
.29 1.. s </ 
, 3 z '2~.5 

. 3/ I 2..5" 

'/0 I 2-55 
.,o '3--~/ 

.II 2.57 
.tv 7..:5'1 
,,q 'Z S5. 

. zo ?..50 

,10 2-.52-
• (J <f 1-5< 
II .,_t;o 

.o9 14/ 

·" 7 "J.(,b 

. Ot;; '2,57 

6 -."10/~ t;;. 25(, 

I 

i 
I 

I 

I 

Md • l0.44 X %CO:!) + {0.32 X %CJ:!) • {0.215 X %""z) 

Md • e0.44x ) + (0.32X ) ... 10.2ex 

'.4d- 2 .,, ) z.. 

"(. H~O "(, H~O 
Ma•MdX(1· ~~ -18(~1 

100 100 
. ·,. ,. 
' ~;~;· );\' . 

Me •• )X(1· -l-18(-) 
100 100 

P11• Pb ... ~ ... t 
13.15 

~ • Z-7 •0 in. Hg 

IKP,. .., 

Va • 85.4Q X Co X /KP X 

va • es.•sa x < ) ll( 

Qs • II• X M X eQ lim 

0.• 7 ~ '2 7~ 
.I 

)+---
13.15 

-rs f"Al 

PsxM• 

xea 

Pe "HzO 
01...,• Qlx17.847x- x(t •-) 
·- Te 100 

r. . .. ''} 
·,~ 

·' 

a._.• x 1T.MTx----x ( 1• 1ao I 

a., .... ..so, 7 27 d8alnt-



Plant: Lv% n v t. e.. 
Sampling ~tion Cv111/~, ~v-1-l.t...t 

I 
Run Number: fc<L··r-'*"1DaiB: t,'?~ 11 
Pretest leak Rate: ol>O .5 cfm@ !2._ in. Hg. 

Pretest leak Check: Pilot: - Orsat: --

FIELD DA.I A SHEET 

Sample Type: t"'l- /.( Operator: 'f"'-1-/66 
Pbar: . 21. S..S Ps: -r- . OS 
C02: .} 02: /{ _ ____;!.,_ ___ _ 

Probe Length!Type: 5' .SJ Pitot/1:-=-
Stack Diameter: 12 " As:!..{({, ~{1.: 

Nozzle 10: - Thermocouple #:-==-
Assumed Bws: .L!!2. Filter #: fl- I 
MeterBox#:~ Y: ,fll/7l1H@: 1. ?/0 

Post-Test Leak Rate:. o(i cfm @.5 in. Hg. 

Post-Test Leak Check: Pilot:--=.. Orsat:--=._ 

TraverM ~ling aocJcrme Gu Maler - -Velocity Oritice Preaaure Dittarenlial Stack Temperature lmpinger Dry Gas Meter Tamp. Pump 

Point Time (24-hour Reading Heed (6p) (6H) In H20 Temp. OF Temp. Inlet I Qdet 
Vacuum 

(Vm) ftS 
--

Of (Tm in°F) (Tmout0 F) Number (min) dod!) in H20 De &ired Actual (Ts) Probe nw rm. Hg) 

c f{, 1/ -z_ GY. &o e 'WL/ ~/ ~- ~~L///////////////////////////////////////////////~ 
10 I G S2. (,.3~. 7 - _L~_%___ /.~ ZS/ 2 '3Z Z'-o ss 7'0 <?7 3 - --· .. 

Z-b I-, 0'1.- G'/7, 7t/0 - /. ~ /.y Z~t 2fj 'Z ,.l 57 13 ?a ~ 
7c.r ·;;_ - '- -

U( 4< ,.J ,, f Zc.'- <....-·o .,__ .. , <..)~ ,c_ ,., 

--

- --· 

-

--

-

--

--

-
AVm= ~~. f~ 7,.. vfiP= --=----_ AH• J .15 , Tm= q / 

""":1 :.- I L.\ I -5 D '\(J !: t-1_, () -: ), B % 



---
SAMPLE RECOVERY DATA 

PJ~ 
PLANT -~UJ~IIu.:.........:...~__;.'!f_C__;cl/;,____ _____ Run No. ~~__.:..._,1_~---
DATE -.....:~'-~-7A...::e~h....:;f..J..1 __ Sample Box No. IV -7 Job No. __ fi,_· _v;_t'i_.--o_D..:_,;.__ __ 

SAMPLE LOCATION Filter No. -
TRAIN PREP ARER 

SAMPLERECOVERYPERSON --~~~~~-------------------------
COMMENTS 

Liquid 
FRONT HALF 
Acetone 
Container No. ___ ·Level Marked __ 

Filter 
Container No. 

Description of Filter 

Samples Stored and Locked 

BACK HALF/MOISTIJRE 
Contamer No. 

Sealed --------

Sealed --------

Liquid Level Marked ---------- Sealed --------

IMP. NO::- CONTENrS INITIAL VOL WEIGHT (gramsJ 

(ml) 
IN mAL FINAL NET 

l D::t t-f~O /)9if) .S'(p~. J ')i-2. 1- .. ~ .D 

2 /):£ (-/J) (()-0 ~~c.f 556 .. l- ~.) 

3 c:-~ ({) lfS/. ~ YS~.1 ~-1 

4 ~lk~ ...z..>.? &;I'll l2BI.D 3. a; 
s j(/lf_ 

6 

·TOTAL .2'-~.o l"-t\~.\ 11./ 



f v ,-;2. "'] 
FIELD DA·1 A SHEET 

Sample Type: VVl- 2 ~Operator: MqbV\e_ Nozzle 10:0,3 l} Thermocouple#: b·IC)(:;-Ib-c} 
Pbar:. A.C}.5o Ps: -t 0, 2'0 Assumed Bws:62'¢ Filter#: 3o l ~ 7s-
C02: CJ.Sfl, 02: j.S1b Meter Box #:Vr'l.S-3 Y: (,028 l\H@: I. 7'\-6 

- Pretest leak a :;00o3_ cfm@ in. tjg. Probe lenglhfType: 6 '.55/Gt•u.sPitot #: b·7Z-07 Posl-Testleak Rate: elm @_in# 
Pretest leak Check: P~l: ~.t: Orsat: #/ /i- Stack Diameter: 9.l'' ~ As: 4 b, } b Post-Test leak Check: Pilot:_ Orsat: 'lf-

•t c:t • ._,.. - l 
~~~--~--~------~~------
TraverM ~ling OockTme Gaa Meter Velocity Orilce Pteuure Diftllrential Stack Temperature lmpinger Dry Gas Meter Temp. Pump 

Point Time (24-hour Reacfmg Head(tip) (6H) in H20 Temp. OF Temp. Inlet J Qldet 
Vaa~um 

tUnber (min) dock) (Vm) n:S in H20 Desired Actual (l&) Probe nw Of (Tmln°f) (Tmoul0 f) rn. Hg) 

~ I 0 lO',l~ :2.5D,ql9 f~///// '/,~~////////////////////////////////////////////////~ 
5 

.., .-2S4.57 ,t<j_____ ) .3 13 ~:211> 248• ~42... -TB 0 ?Sv _ ?S... 3" 
~ liD 257,62- ,21 L47 J,S 2<:f3° ~47-o 2..5J~ 43° 78. ?S" 3,.:>-'' 

~~ 261.13 ,2 2.' . .. .. 1.5"4 I • ..;.... .2 £l.S:s 2 q ~o ..2iq' ~ ~ A2 5 
- ?)l> . "3,§'• 

3 .2.D .26~. 7<\- .22 \.54 1.> -"1bu .248"11 :zsz• 45° f.i70 ~{: '3 . .5 
2S Z.b8.6e> Q1'~~ 2,66 2.7 2.53. 2..SC 2.f'd' 14i5· _§j ?6 6,5"' 

4 I!>D 2?2., '25"' ";Jb . 2 . .f2. 2.SD ~.sc~ ~5l5 ~J'f' ~3v "tOo '17" ~.s· 

s"- 2.?.5. '18 . 2' f.47 / . ..) 2£\8. A4~u 2SS 4.!>-o 9o' ?B 3,.5 
5 40 2'Jt~l { 0 .o~ ().63 c.b3 ..2_~ ~ 

~sz., <q71) eq· 7'1.. z.•· 
45"' 2.90, qz_ -11z- o,qB o.q€> .!(q4o 2Sl"' ~'\ 0 ee~ ?1" 3~· 

~ t)D 2e2. e '7 o.1q o, <:\'1 :.ZC\"2. ~qlo Z.SI ~ so· A/6 6b~ 2'' 
ss 'If' ~&LbD .. 05 o.::ss 03..5' $( ::ll 0 25SD :<.stll .;o" B6. E3C)t> ..::? /( 

w I ,<o \~ !19.11•'3 'CK :~~i1., ,05 o,:ss- 0,3S .240'" ..2.Sl 0 .Z1'?~ ~C) c) B!JD ao• .:; ,, -(),0:( 7 
6s- ll!4i 287.6'7 a.1 (),'2.( o,z.t I~ ~6'i) ~62e .5i 0 &d BCJc) <'~" 

2. ?o ""' ze'l.SC> ,()3 0,:4, 6,_z I .Z060 ,(5".3. 2..$/tO 5~ l) es-" 8;:)0 .z. ,, 
-· 

?5 J<_C: O.l> .o1 0.26 0.2.8 ~ /4!} 0 :?52 'f) 2s3'b 48° EjSo aoo .:z ,, 
.3 00 ~ 2.. 12.. .o"'t 0.2.g 0~ 220° .252. .. 255° 4i !/.> 86° S r~>·· zv 

BS :J..C t.3 ,S2.. ,03 C>,2J 0.21 230'D 2SS" Z48a O::f6° 86.) Bl~ :z II 
_1 'to %j s,oq .o'f . - 0.28 o,ze :Z.J.S" ~0 ~~ ...:: f80 es~ 8/0 :2." 

cr.r ,2Cjb, ~ o.zt 2~3u .25"1 & ,2q71) ~~r 83° 8{0 ,03 0."2..1 t. ~~· 

5 LOO :z.. q?,8S' ,03 0 . .2.\ --B:N- 23:JO 255~ ~26 4 :9o B3b 81° .A'' 
lOS 2q,q,m .o~ C!),z.., _2_31~ . 2.5/Jil JL'tEf" qq" 84" ~~~~ 21( 

b iiD 'JcD,s7 ·0'3 0.2.l C>c21 2..!3 ...... :zsz.· 2.52 .. ~- etf:O 8/d _.2. I( 

liS \Jil 30/.711 ,()2. .-· C'J,L1 0./~ 23J() 2>1" 2.5~ so· 2Jcf0 8/fJ ~'11 
;IJ I lZO ,,.~ J02~ .0~ / 0,11 o.,~. 23Z"' 2Sio 24')~ 51 11 830 fj:)~ '2'' 

:.-o.ozy 
-17!~. 

(2-5 \2.'.5? 3oq I ,02-/ C}•/4 9·{'- :Z..Z3., :$2_U .2.i6e .:73~ tljf g ~~ 3..' r 
'J.. '3D C3:oz 36t), ~") .oz. <f>c/4 CJ,f4 ~241.> 25/fl :l1.'lg ~ ~0 so- R.' , 

- .L'O" 
AVm= vfiP= Mi= T•= Tm= ---



ttJ..J 

FIELD DA.IA SHEET 

Plant: IAJqytj;;gae.... Sample Type: M·l9 Operator: YV'lo.lo "'~ Nozzle 10: 0,3J \ Thermocouple #:l,)-ILX)-fi, •4 
Sampling Location ~bo~ Dtchle:t- Pbar: .29SO Ps: +o ,zo AssumedBws:~Filler#: '36167S 
Run Number: M!,c,·O- l Dale: dt- t!f ·'t7 C02: 9 .51'c 02: q .~ Meter Box#: ~-~:J Y: I.Ol8 6H@: l. 79' 
0- 1'<\~'1- l ~~l(:>.•/'i"i5 • 

Pretest Leak Hlle: ,()003 cfm@ 11.5 in. Hg. Probe length(Type: ''53'~(.,~ Pitot #: t> -"12-o? Post-Test leak Rate: ,Ot:b'- chn ~~·n. H . 
Pretest Leak Check: Pitot: V Orsat: All IT- Slack Diameter: "f2" 1 As: 4b. lb Post-Test leak Check: Pilot:~ Orsat· 

.q;t-ct"- I ~t 5';~ 
~--~--~~~~------~--------Tr.vetM ~ing Coclc Tme Gu Meter Velocity Orifice Pressure Diflllrenlial Stack Temperature lmpinger Dry Gas Malar Ten.,. Pump 

' Point ~ (24-hour Reading Head (tlp) .. (tlH) In H20 Temp. ° F Temp. Inlet Outlet Vacuum 

Number .. {min) dod!) (Vm) ft3 In H20 Desired Ac1ual (ls) Probe nw 0 f (lm in°f} (lm out0 f} (ln. Hg) 

Tm= B3.6~ 



---
SAMPLE RECOVERY DATA 

PLANT \4 .. ,..., J;.,J.., 

DATE q/qj4C? Sample Box No. __ _ 

SAMPLE LOCATION 

TRAIN PREPARER 

Run No. o-f21~~- I 

Job No. ~ L/1"1. Oo 1 

Filter No. SO i ~ 7~ 

SAMPLERECOVERYPERSON ~~~~H.~~~-~hLk-----------------------

COMMENTS F,.,,..'f 4Jt ,<t·J e:.~ ---;, 
FRONT HALF 
Acetone 
Container No. 

Liquid 
D·ILl1• I• F"NA&& Level Marked _.,.- Sealed --------

Filter 
Container No. 

Description of Filter 

Samples Stored and Locked 

BACK HALF/MOISUJRE 
Container No. t?Y!J. 1•/• 1Z 1111 : O·Jtt.lf·/· 81/A~ : (J--":a.f-1· l'll•ill j O•l'fJ. 1• I• Jill 

• 

Liquid Level Marked ____ ...-_______ Sealed __ ......--____ _ 

IMP. NO. CONTENTS INrrtAL VOL WEIGHT (grams I 

- (ml) INITIAL FINAL NET 

1 ~~ ,,j-~ tou 1::U.o 77b,b 54,E, 
2 ·~~~~ 

14Hu2. I Q{) "'7\· i 6q0,4 14.b 
3 f,.., 0 ~&j/-0 5q7,5 6.E 
4 ~~141A1 I tJO 7:27.7 734.1 G/! 
s ~J{.,.&$1~ /00 7JJ.7 [3q,~ 7.5 
6 ):/hi - ~'-/{, .1 B bB.S A2.4_ 

·TOTAL ~l 'llej .{ L{4t)(o,q lt.i.s~e 
/JI 



Plant: lAJ9t..i?O C., 

Sampling Location--~~--=~=
Run Number: -0 • Data: 9 .. (0-97 c- ~~-~ c.... 't.::...,~ ... 
Prelaatlaak Rala:,Q045 cfm@ 1L in. Hg. 
Pretaat Leak Check: Pilot: C>.K. Orsal: _)J /A 

I 
Tr..,... ~ling Cock T1me Gu Meter 

Pen I o-f 2.. 

FIELD DATA SHEET 

Sample Type: M-~9 Operator: lMqlc::H1e Nozzle ID:0.3LI Thermocouple #:~.16-4 
Pbar: ;z.q.sa Ps: + o. 2.0 Assumed Bws:5.5%Filter #: 301640 
C02: 12.% 02: I 0 7o Meter Box#: tv\-5·3 Y: 1.0:28 l1H@: I. 796 
Probe lenglh{Type:6 'S~/Giu:d Pilot 1:]) -?2·0'] Post·Test leak Rate: .001- elm@ Bin. Hg. 
Stack Diameter: q2 '' r As: 4b, l6 Post-Test Leak Check: Pilot: ~ O;;l: ~ ?, 3 K. 

Velocity Oritlce Aeaaure Ditlerential Stack Temperature mpinger Crt Gas Me•r Temp. Pump 

Point T1me (24-tlour Reeding Head (6p) (6H) in H20 Temp. ° F Temp. Inlet Oudel Vacuum 

tunbef (min) doctl) (Vm) ft :S In H20 Desired Actual (Ts) Probe F'll1ar °F (Tm in°F) (Tm out0 F) r .... Hg) 

S I o 08: LO '34:3.St1· 



Plant Name: 

Run Number: M?..'1=o-:t 

TriYCnc SompllnJ I C'Jod<Tlmo Gas Meter Velocity 
Point -:rtme, (24-hour ReadinJ llead ~P1) 

Number (min.} dock) 
'" )ftJ 

ln.llzO 

w .z 135 I t:l8 434495 ;OA 
"3 140 I 

""" 
4 s?.t>e .08 

145 I 43'_g,_l't ,08 
3 150 I 4 4 I .. I'\ .Ob 

ISS I 443 .. II . ·06 
4 t6o I J. 45.QS . ,o6 

l.bS I ~ :~6 s8.2 .05 
5 170 I '-~~'i.tJS" . . o~ 

t75 I \V .4.5J.5l . . tb 
6 180 I~ ~ -o4.~f3.Cflj~ • to 

IBs I •\ 15h.<-t8 . , \5' 
'W I 1~0 I I "'r5", .9ct . ·'5 

I 'iS I ~ Lf)3 ,/D .. 17 
~ :2.0b I ~ :66.'2'- · •It 

!U>5 I I L. 6~.04 .. I.J 
.3 210 I '- 7(18/, . ·I '3 

2.15 I t. 7i6L . ,J I 
.4 ~lO I "tl').l'J. . ·" 

'2l5 I '-li .~s . . w 
5 2.30 I '- Bl.'ll . • t>O 

235 I \( l B"3,~ . dl•:l 
b 2:i0 I 13:15 j 85.658 . • ()5 

I 
A.. 

I I 
~ ,v 

l- .J38\" ,,'},1 

Page 2 of 2.. 

Test Date: _.9_- \0 _:_.9__L_ ___ --··-···--. -·--·· __ 

o- fV\d-'1. -:>... ·es-: tf;,•/"~ Operator: 

Orifice Pres. Difrerealial Slack Probe 
(cll) ln.ll20 Temp. •F Temp. I Filler 

Desired Actual fi) Temp.• F 

.58'\ .. 5'l · 2S.5 ° ~5/" I 253~ 

)84 ,SCf . 254° ~s( 1 .:<s2 
.584 . S\ . 257° 2Sl' I ;2.S3 

.~38 .4~ . :2.56 ° 2sc('l 2SS 
• ~"38 .~4 . 2S?C> 2S.J. I 2. ~ Y' 
,~38 .~~ . :<.570 2W0

/ 24/0 

.365 . 3'65 -~7"' ~OI 2560 

,584 .5Cf -2!:>'"8° :J.Soo1 .zs-.f 
0,13 ... 73 . Qbod f1SJ'::>f :l.50~ 

0/)~ .?_3 -260" ,2qq•l Zst>d 

J.Oct.> L\ . 2.SSO .24<i 0 
I 14->"·• 

l.O'tS" . I d . 2S'fo 2S2"'1 }.'1,8" 
I. 24l lt~ ·160° ;'l'J o I 21~ • 
,, 2.4 ( . I. 2. ·2.f>OP 2<ff; I 2_'15o 

tJ,q 49 o.qs ·260(.) _2.52 ° 12...1 cr i) 
0/i'\q . 0.'1$ . 25~0 ~~qvl :Z4B"' 
8.'8~3 . o.BD . 2.S8. ). ~<!II I 252c) 

0 Bo:--5 ·oLeo . :z.wo 2.S 1/ I ~S":lo 

o.73 .. 73 . 2..bou 2.)0()1 ..<~8<) 

D, 1>57 . ·• 66 . 2~1° :Js2°1 ;lift,;) 
~43B .44 ·~60° 2:lf I ;1.4 'f 
~365 . • 3i5 ·.z6a· -:lSI" 1 ~'l 7 

I 

I 

15.80 S67B.o 

lmpingcr Dry O:as Meier Temp. 
Temp. Inlet UUIICl 
•r- (lio.., )• F fli .... ,) •r-
4'to ·CJ:?3"" 86"' 
_4S., q~' 870 
4C!-

0 . Cfq. 87l; 
1~ . O(JO 81° 
4SO . C(J" 8?e 

47° CfS 0 87(:j 
4-lf"" Cf6D 88(} 
~ I q6·"' ago 
48'" q6:l 8t3d 
4?0 <t7-> e~o 

't7~ q;:> B?o 
43°. /01° 90° 
1'3~ . l02.:J <tO" 
14.'"' /Oi." qz.ll 
4;--{J /O<f~ 't 2 cJ 

16" /(XI"' <130 
46"0 /Ojv qqo 
~~0 /04v 9t:J6 
1B~ /03° 91-D 
4~~ /Of o 94° 
!U . 101" q:5• 
S"l'' . j_z~ ~2.q 

Pump 
Vacuum 
ln. II& 
~If 

~,, 

.<'' :< ,, 
:<'• 
~li 

:; It 

.2(( 
:2 tl 
:<I( 
.:2cr 
,::z I( 

::( tr 

<. fl 
,2 I' 
;;. ,, 
2.t ,, 
:<I£ 
:<. ,, 
~It 

:Z..Y 
.Z'' 

~b 

'l9' 
'tB 
'JI 

~1 

~, 

t\q 

~B 
"17 
'lJ 

( P<3 I) 
~4. -.·l 

-.octo : 
~ 
\ . 



_....__ 
SAMPLE RECOVERY DATA 

PLANT ---~-"IIC.;"":.rf:.:::.kLA~~~::--..:....f;.:...""=~~).-,~------ Run No . .-O=.._frJ......;...:;...J_CJ-_;).~-
DATE -q~IJ.:..P'-h;....:?:......_ __ Sample Box No. - Job No. -S~4_1~_._o_o.....;J;._ __ 

SAMPLE LOCATION .........J..Q"-"'v't""'-1-l/c....z.t _____ _ Filter No. ~OJ G"'o 

TRAIN PREP ARER /1 Hvra , . If., 

COMMENTS 

FRONIHALF 
Acetone 
Container No. 

Liquid ~ ~-· 
0-I'D."'"..l·FHt~~Lc:vel Marked Sealed -------

Filter 
Container No. 

Description of Filter 

Samples Stored and Locked 

BACK HALF/MOISTIJRE 

Sealed --------
'~ f:AJ J 

Container No. 0..M~.,·2.· r3 11Z; 0· ~~1·;t. 8H~ J O·_A!p , .. !)• J<h•AI j O•ttJ?•:2.• HCJ 

Liquid Level Marked ______ ...--_____ Sealed ___ _..,.... ___ _ 

INITIAL VOL 
WEIGHT fgramsJ · 

IMP. NO. CONTENTS 
(ml) 

JNmAL FINAL NET 

1 ~~~& {00 -;?]. ~ 720,:t "]7.0 

2 \~•A~~~. {00 0~/.J ~ 7(.k' ~0-~ 

3 z=~., -e- ss--~. :t. ST'!>. ~ J. 7 
4 .,,Jr.4W~).~ H»ft /c)t) 

'-.ll-~ ... , • ., • ., 
l'gt ;L( - '11. I ;: .,:t,.r 

s r',. ......,/,,~ ... •::u-• + lf17 .. "1 
?(,tf, 7 >~. ':L /oo -::: _Zl/.t" 

6 ~ .. , "" - '?to" 1 q3cl.'f ;L;t.t 
·TOI'AL 43D1-.~ L(?~b~ /~J 

~----· ....: __ -~W:-!---- ~- .... 



~ 

I ~ .... 
I 3 ; 

FIELD DATA SHEET 

Plant Wg ~p<!\CC3\. 
Sampling loCation B.cjbDs.t A e 0H.Het= 
Run Number: ~3-o -3 Data: q ·l 0 -9 7 

Sample Type: M-..;t C, Operalor: t'}1q{ol'l~ Nozzle 10: 0, 311 Thermocouple#: l>-too-JE. •4. 

0- M::t"-3 c 'la•("V' -

Pretaall..aak Rata: .tJDt>$' cfm@ lL in. Hg. 
Pretast leak Check: Pilot: ~K, Orsat: 11/ A

-~~ 

Pbar: ,69 .. 58 Ps: ± O,~D AssumedBws:_Filter#: 3016.36, 
C02: 12 ?o 02: 10 ~ Meter Box#:~ Y: l;o~Bf!H@: 1.7q6 
Probe lenglh!Type:6 's>/4-l<~s> Pilot #:()-72-07 Post-Test Leak Rate: .oo~ cfm @ll.... in. Hg. 

Stack Diameter: 9-4" r As: 46 I l6 Post-Test leak Check: Pilot:~ Orsat: # 
Tr11Vef1e Seq»ling Qoc:k T1me GuMeter Velocity Oritloe ,_eaaure Difllllrenlial Stack Temperature lmpinger Dry Gas Melllr Temp. Pump -

Paint Time (24-bour Reecing Head (tip) (6H) in H20 Temp. Of Temp. Inlet Ou1lel Vacuum ,....., (mn) dock) (Vm) ft:l In H20 0.5ired Actual {Ts) Probe I Flllllr Of {Tm in°F) {Tmout0 F) fii'I.Hg) 

twl __0 15:~ __1_B5.~oe r,/LL(///:/?'1''// //////// /u //// /d/0-/~'/ //// /~/ L////~>7/ / LZt/ /b~-
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..3 ~0 < qe, ?I -15 / 1 05 f, ;2..54. ;( qqo :2. 5'.2. r1 iSo IO I Cl _1oa 3 .. 
.25 5of .!J-7 .13 0 '\I .ql ;<5"\0 ;z~ 253;7 4&0 \0\ I) <\I o 3'' 
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~5 ·v S06.:2.~ ~oB .56 .56 ~50Q ~5.:2~ ~so -46. ggo ~,, 
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'"';" ;~-~ -- 5 ~0 ~HOW':~ SoB.t\o .o~ .56 .56 .:2~~" 2. so· 2S~., 47 11 Cf ?0 91'0) ~II '11 
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Page ~ of_2_ ____ _ 

Plant Name: WOtt.t~a.cc... Test Date: --q- l '2_:_:i] __ --··-···--· -·--·· -· 

Run Number: - vYl ;z.9 o 3- o- {'<\~"'-- 3 c""' 1 1"''"~ Operator: 

TlliVCnc Samplins: I Coc:t nmc Gas Meier 
Point Time, (24-hour ReadJnJ 

Number (min.) doc:k) f"-) ftl 

Velocity Orifice Pres. DiffcrcatiaJ Stadt Probe lmpinger OIJ Oas Meter Temp. Pump 
I lead~ P,} (cll) ln. 1110 Temp. • F Temp. I Filler Temp. 1--ln~ltcl ___ ..,...,.,., ucull~cel~ Vacuum 

in.llzO Desired Actual ft) Temp.• f • f (li.lft )• F (li11111) •r: ln.llg 

,2.5 I. 75 f.?.S .2.5'3° 252•1 .2"tCf "J I" q~o 81° .3" El? · 

3 140 I \ 553,5\ ~2...s- I ?S" /,7) .25.5., 21t3'l2'l~o ~~ ct.4° B(" 3..>'' B? 

· J.q5 I I SS?.23 • 2/ l. B9 J.Cf :2.5.5-v :J.S(i>l 2~ 43° qt~ !3{ 0 4'' 8? 
.q 150 I .560,q~ .~~ (.qb ~.D :25')-o .251°1 ~ 44° lJ'i-0 fo1)? 8f 1'~ E5? 

l SS I / 56~r.5.3 ·~~ 1.51 1.5 l5et ~51° I .256.. 4~ 91° B(o 4'' e? 

5 160 I I 56?. 78 ·A2. 1.51. 1,5 :L5Cf 0 252~, :zs1J 16c) q3-=» 91° 1" e 1 
16.5 I 570. '7 ~ • 1 s r.o s 1.1 2sa· ~J o 1 :z.s6" 4 5° q3" Bt o 3" e'l 

,15 1.65 t.r :z..se• .Z'f'tOf 218c ~6° Cf;2'' 61 o 3/( 87 
• 14 • 98 ·• 9B 257&> !2"4q~ I .2.5ter -' 6... 'l to) 8~0 :2. '' B~ 
.f4 l99 .98 :2.551> ~"'1241\qo "-6·• crvo &:;>D ;:<t' ~S""~q_,e. 

1'15 I~~ 5/6,5 

.3\ 2cl7 ;>. • .2, :J.52.D AA0 I:J_5()U ~6° B.Jc) 7Cfu ~~,. 8~ 
-3l :Z.,I( ·:(.,~ ~2° :l51°1':<5Si) 1,5., Cf;1. 0 '}0, 0 ~'' i6 

l~S I ' S'tt.6? ,31 ~.JB 2,4 Rse· :J .• sf'I:Z.S/0 t6c:) 'l3.... ?'t"' 4 1
' r6 

•3Z 2,2q .2.2 AB"l 0 :2.5~0 1;258° 4.7~ q3o 'JC(7> 1" 4 gt 
.;(q ~.0"'3 ~.D :lb\ 0 :2.5:2.'"'124.? 0 "\Be.> 93Q '7Cf 0 ~It 16 

_4 t)JO I f. 603.18 • 3D 2. l 2.1 ~6~0 ;l53• 1 ~18° 18., 9~ o 7t:t o 1 " e6 

• .2._) '· '15 I. 75 ~63° -Z51 ° I "'1 tt ., BCI Cf ~ 0 ? 9 ° 4 ,, fl6 
• :2.2., /,5'l ,,5 ;<,' l 0 ~Si:f' I ~5~0 1 q 0 9 I 0 '7 ~ u 1 ,, 8.1 

22_5 I 613. '3 7 ,f 7 Ia! 'I t,l:_ l5'f' ;2.5't I -;..5)._0 4qi) qoD ·] 'l" :) ,~ BS 

6 l30 I 6 { 6 I ll .1:4 .'\8 ,,e, ;t59° ~1°1;2..'f'l 11 ~B0 ecc '18° ;3ft ~ 
•0 A l l <U 7..3-W "-'to ~~ 1qo 8 ?" ?8" :5'' tJJ 
• tO • 7,0 "70 ~-J :Uio I :J..SJ"-' ~qo 8_ 7o ?1 o :Jir 82,. 
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SAMPLE RECOVERY DATA 

PLANT _.;..;L/....::::Att~f4&-.:;;";..._,..,r;-_"_ ... -J_,.,,.:.._ _______ Run No. _()_·_!'1_cl_Cf_-_J __ _ 

DATE ---~;9./;~-:.o;.....~'--'t-~tt...-__ Sample Box No. ___ Job No. --=.~....:.'I..:..J....!.'-1=-• .=..0.:::::.0_,) __ _ 

SAMPLE LOCATION __ O...z:Y;..:,.'J..!Jijj,:.J..+ _____ _ Filter No. lo I l, 'J ~ 

TRAIN PREPARER ;Y{).J...:H-

SAMPLERECOVERYPERSON -~fi1~~64-~~/~~~-------------

COMMENTS 

FRONT HALF 
Acetone 
Container No. 

Liquid ~ 
O•JI.J..,.J .. FJIA,c Level Marked __ Sealed --------

Filter 
Container No. 

· Description of Filter 

Samples Stored and Locked 

BACK HALFIMOIS1JJRE 

. ----Sealed --------

L.·,Ly T~. R;~, 

Container No. O•llrt·1· t(l!.&; O·,.,;n:l •lhA« ; 0..M.1,•1· (IHY .) D ·A~9-l• Ht I 

Liquid Level Marked ~ Sealed --

INITIAL VOL WEIGHT (gramsl 
IMP. NO. CONTENTS 

(ml) 
INITIAL FINAL NET 

1 tt~-'N.•· 100 . 7?o.o 77C,.O . lt,.o 
2 "'~ ,.~~ .... 100 t; to.\- (,&fl.'/ !I. 1./ 

3 ~JJ. () ),~.} \9~', l.... ~-7 

4 ~~~ll.tlt . 
7~1-( 7~2-k 0.'/ JOO 

' r«~ IO~J/A IOO 7 ]0.1 7ta. 3 O.l. 
6 S:J ~ - ~D.~ ~0-3 ::2,0 ~ f 

·TOTAL 4;'-S.l-- yll1 Db·~ ~.t( 

.. ' 



---
SAMPLE RECOVERY DATA 

f.i ... J,., Run No. 0- t1J..9- Bile:. 
PLANT k•f'K• 
DATE 1/r),z Sample Box No. _-__ Job No. --~~lfc_-/...;.tt..;..... _0_0..;;.../ 

Filter No. -=3:;..;::0:;...!/_~_'{..:...=l:___ SAMPLE LOCATION O.,'tJer 

~PREPARER --~~~U.~~~;-~~------------------------

SAMPLERECOVERYPERSON --~~~~~u·M~~~~---------------------
COMMENTS -;;,..,/.)., t, .... 't Ji .. lf A-c..·J £;,.,< 

FRONT HALF 
Acetone 
Container No. 

Liquid 
O.A:l4-81! .. ~Level Marked / Sealed -------

Filter 
Container No. 

Description of Filter 

Samples Stored and Locked 

BACK HALF/MOISTIJRE 

/' 
Sealed -------

Contamer No. O·ft:J.'t- Ill.• r%1!J; O•&,•IJ.t•IIHAI; O•A1i2• B14 •.t'iz-6, ..t V·""~'· tl~· htt 

Liquid Level Marked ---------------- Sealed ---------__ _ 

INITIAL VOL WEIGHT CgramsJ 
IMP. NO. CONTENTS 

(ml) IN mAL FINAL NET 

1 ~"!.fiv?o lev 7251/ 7 ~q .. t -o.J 
2 ~%/to~ too ~ 52.7 ~c;~.? o.o 
3 ~- 0 ' . 551./ t;'t"/./ o.o . 
4 ~M4./4~ loo 7;(C. t.f 7:JG.lf o.o 
s 4/~ JlJt.i"~~ ~ /{)f) /.2..7.~ •J ;t 7.t o.o 
6 ~:I 6-,J - 20t_, '710.1{ /11 

·TOTAL "'iLt\) ~0 y~q3.~ o,c, 
1'1 



Plant: ""~--....) ~ ... (, "' ~ \l v IV 0~ '"\ 

Sampling Location C. "\J ft>\.1\. ~:~ v' '- V( 

Run Number· tl\ ~ Date: q -'V'I1 
Bo-;ilo.::S- 1 C.fw\ 11z• 

Pretest Leak ate: . OVJ cfm@ \S in. J-Ig. 

Pretest leak Check: Pilot: ~ Orsat: ....:t/:....___ . .. . .. 

FIELD DATA SHEET 

Sample Type: "1'\ 1 3 Operator: ~ 1.. _....:...___ 

Pbar: 1."\5 Ps: t , 1. D 

C02: q 02:_..~...1 -=L=----
Probe Length{Type: S"

1 C. t11.2-, Pitot #:.sl._ 
Stack Diameter: ~ l As: ___ _ 

· 'Nozzle 10: , '19- Thermocouple II: 15 /3 
Assumed Bws: J lioJ Filter II: Bo ·- Z3-l 

Meter Box#: ~1'16i2 V: \.oto ~H@: /.?S/ 
Post-Test Leak Rate: . oo 1 cfm@ ~in. Hg. 

Post-Test Leak Check: Pitot: ~ Orsat: ~ 

Trav.,... Sampling Cock TJme GuMete7' · · . 1 Velocity Oriice Preaaure Ditterenlial Stack Temperatura lmpingar Dry Gas Metar Temp. Pump 

Point Tlrna (24-hour Reading Head (6p) (6H) in H20 Tamp. Of Temp. Inlet I ~e1 Vacuum 

Number (min) dock) (Vm) ft3 in H20 Desired Actual (h) Pro~. FIIIBI OF (Tm in°f) (Tm out0 f) (in. Hg) 

0 \ '\)., '\ ~1'1", 0~ ) . V'//////////////////////_,0//////////////////////////////////~. 
l J 

\0 ~""' 3"7~.0~.) . d) ..s • .5 .S d- d-e "1l\) "}_~~ ~1 '8 I "jf L .. -
?... \Q \C>)'\ J8/ I 0 I ' ,J ,s 'HJ- "?. i (. b) ~I '!St -z._ 

• L? 5 ·-·- 1-S, ---
15 \O_ \~ _j' Cjl ·~ {)) _) o.J 5 . ') .., A 4. ')._(i )- ":)51 &1... ~), <;<I "L 

~ 10 \OOt '\ s~.\~~r) .o s 5 <; . ').~'-, )_ .. )- ')~a_ bu X_{ '{I z. 
~ s \I>'SL S<BJ ('}4_5 105 . .} ,.J 1-a. y 1-llG -~~ 0 ~ I '66 C(y .3 

4 ')o \n S"'\ 5 ~Z." ._1 '" _....5 . i ·) )..~~ "1~'1 '1-.Sb <:. f 517 ')?)- ..3 

)5 \\ 04- s~ '. 1 ru 'oj_ ___ - ,?J 8 1do )..~ !;I 1::.:; k:: bl- 2_r/ 4J- 4--
S' 4 0 \\ b '\ S f1\ \"' \1 "\ D • 0 'K I 'I{ '1. -~4 \ ").SI ?.S f 5'~ 90 ~J. t--

4-S \\ \ t- .sqc.,J.:-,o o<.. ss . .; 5 ,_ L.5 '}.\" ·J 4 'j (, h ctO q~ L_ 

c. f(J ,, \\ s~ '8,:,1 ~ • o..) . 5j ,5 s ·')_J 4- ").~) ?.SA "'- lll 't<L 4--
r5 \\ ').4- lo \) 0 ' s ·> 5 . 'b5 I .. LS .s.s "l-1~ ),1\"\ JSD {,)- 41 Bs cL 

\ bO ~-:,c \o 0 J. . \. :J ')-- .oc, ·55 .. 5 > \ 't b )...<l~ ?-(.,{) VI 'to 'li ( ct 
'05 \\~o\- bO),L..\ 1 I Q_Y, ,1 '81 1. '~ f}~ I } ,SJ ~L 89 at::Y +-

'L '1D \\ ~'\ \, ~'\ . 8 7 +- n'j i] '91 ~do 1-.S 0 a._s )-_ -~ l 'IJ- ~(:. 4-
'1~ '' s~ ~\Q 1\_0 \ \ _\ .\ 

\ ' '). 4. \) '). \5 1. ~·~ ~I 'l4 c;b .5 
'}_ ~D_ \\ .5<:t .Co 'L.. .s ~a \ \ \ \ I ')~7 1.~ c; 1-1\'1 {?_L _9_) ~~ s 

QS \ '\. C4. (ol(., ~·l. dO \10 \I U d. J "I '1.:> y • '1$ .... ~ ' c,c.. %~ s 
Cl=_ '10 \1-0~ c.o'"' . '} ' ·v , I 0 '. 0 

1,0 )..,~ ·).~ ir 'l.~l 10)- 't~ 9'1 .5 
qc, \~ '""" \p~l-·\~1\- \' ·\ "L \'L \,'L 

'l "' 
). .< \ -~s)-- \..}- 4 ~ )"; .r 

r \ oo \}-'\"\ Co}~,\Co\\ I \ 1_. \ l \1- ).").1 ·:>sc.y 1-s\ ~ ~ I Ol qo ..r 
-

\ <>i \ ')-)Cr t.t,d'b•C\\ \D \ i) \ 6 1-~L.. J.c\1 J~ l ~\ fi'b C(() .s_ 
~ _1\n_ ~). )" 'o"?:>\,cao ,\·C \,() \ , ').. ~ ~ 'tth ""\..4J:.\ ~ ,. 

"~ \t'l .s 
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Page __ "L_ of 2... 

Plant Name: 
. *''-. 

w R u p~ '\ (u • "~1 . ._. ·~ Test Date: Of -c; . q 7 

Run Number: Operator: 
· ... ·: 

T111YCne _.....,. J aoct n ... OasMc:tcr Vcloc:iiJ Orifice Pres. Differential SIKk Probe lmpin,.:r Dry Gas Meier Temp. Pump 
Point· Time, (24-hour Rca dins llead~P.) (.oil) Ia. 1120 Temp. •p Temp./ Filler Temp. lnlc:l UUIICI Vacuum 

Number (min.) dcd) (U.Jftl io. lbO Desired Actual ~). Temp.• f 'l-~~ ftv·' (lit~o~ )• F (li ... ,) •r- ln.lla 

_S_ h.< I \ '?o"'\ C..44-.l 3Ss J L_Q. \ ·0 I { .... ; J~) "llb I l4-4 5.b s~ '\9 91 s 

' I \~\"- (Q&ld.o.C\\D • \,Q 
. 

)..5o I 'J$_b_ ..r"\.;, Gi '1 I ..r \~() \·0 \(\ ').~~ SJ-

\4~ I \ . .'~\1 fo(q .C\ q 1 , In \ .£) \Z'! ').:'1"> ;)_\ 4.. I J d'l 'I 
f)- q~ Cfr ..s 

\- 'sl) I 1) 'J 'I. C.,S'J.Ju . 1 I I \ \ . \ \ J.~-, '1..S\ I }~0 $1 S.> 9'1 C(l s 
\5 tr I \ ':7 >-I ~SS.$.,Sj ' \ I t\ \ \ ').~+ '} 1\. "'\ I 'l.S, u s~ S'~ \UD q I 5 

~-. \lao I \Y~} ·~sq---.. 
\ '~ \.4- 1.~ ?~5 ·'l.t(. I J..So 159 54- q'f 'l/ s 

'" s~ I \!I) 1 \o~'l 0\\) ' \'2 \,~ \-4-- ?-j(.. '). ~ 't I ·"}. ~- (,I) .-J. I bo Cfl.- {. 

to .. \1t\ I \''J "')- (ob '<> t1tl~ ' \5 \.b \I(_, '});) "Hv I ·J 4"1 ~0 ;H I .J \ "11... "·' J.f.i /\'>~ l.o _SQ ~ eu.:y dt \.Co l,C, . ')..). () '1..)} I '). 4"\ ~t) ,S'.) I 0 I Cf)_ c 
w I \~0 ,,~~ .. (o1)Jc:1~ 04- .. 4-~ 4.3 . ~ \' '} dll I 'J.4'1 ~c, .ft ~4 'fl) -z._ 

L.'l? i I J'-L/J e, .£ 7'-1 '/ 10 .t>'-f ,!j 3 . t/3 .2 3t '2L/1 I 2~2 L;. i:5t "l'l 1f ~ 

7 t4.t\ I \_&r.U C.7b.'2 . ' <:>2. ... S3 .S) ).~ .. 1 ~ ~ I l4c.. b~ ... A, '14- '1o '-
lq< I \ ~\lo "''~-'-=' "~ s~ S,') 'd~'l. 'dS''\ I'J.dc.t G,-;J. .5'4-- '{ 9- q I (.... 

1. dOll I \'-'l-\ _\o.,o A.... .• 0~ t{.,'\- '(.. \- J ~3 1-S\ I "J- 4~ (o)' .:r4-- q r C( \ ~ 
')-Q5 I \\-~ (o~?-1 . \ ()c;., (, 4.- (0!, '). ~ 1, tc\ 1 I 1-c\.'11 l~r !'4.- 4J (\I 2> 

_4-. l _l 0.. I H~\ b ':? r fi. 0~ . ~4- .Cu (- ")..':)\_ 1-<\-1 lrd.~ G,j., fJ Cfb <1u 3 
;lJ( I H}lo (o'j 1 ,~1G \1')0 I (, ~ b4.. '} '1, l Gj} I 'l-4\ lb~ r,. C(J t\0 3 

. ~ }(}o I \U.\ eo 'll '\. 1o ~s • I ()l, \~ t ,(, ~ '")-").~ .,_ ~4 I 1- ~ '1 1~-., .Sr til c,, ) 
.,. ).s I \ \.4(. (.oO., \ t\ "\t) • 0(, \ (, 4- I (o l ').. '"'\ ..,.s, ,,.4-1 1(.~ S!:! '1 1 q I' ~ 

_C, ')-::>to I \~ ~ \ (, q.L;. 2 t3'i .. 0~ ' ~(. .~~ ,q .5 -:2:;;; 2 I ~Lf~ ~~ S'~ 9_2 crt -'7 
-r'!>.5 I \\Sb 0'{\J~\)" ,0'1 ,'J~ . '?C, \:1) )-,S .1 I ·1J o lb', f) ql cq 4....-
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09/09/97 10:19 '5'19199410234 PES RTP NC 

METHOD 23 COD/CDF SAMPLE RECOVERY DATA 

Plant: . ·A./ A. Ll P A C A Run No.: B o-23- 4 

Sample Date; ~ \q\4 -:r Filter No.(sJ: G_o ·· J-3 ··I Job No.: S'il't. 0~.3 

Sample Location: f3 A~~ D V\""S E U u. 1 1.-E.:T 

Recove_ry Date: ~\q(q·-:r XAD-2 Trap No.(s): \3D- 2..3- \ 

Sample Recovery Person: ~-K ( .~E 

1 2 3 4 
lmpingers XAD-2 (knockout) (100 ml H20) (100·ml H20) (knockout) Silica gel 

Trap _(untipped) (tipped) 

Final wt. s--'-1 ~ J • u f-/T-.1- ?otJ.J,. 
Initial wt. I...(C('f.O tiGl. 5 tlf .. 5 
Net wt. &D.S -!. '2; -~ :? 

Train System: Me.._.fi, ~J · J 5 1 f2.A,nl 

Probe: l' (ICY:f)_ 
Filter: Color- :_._; q M lA/,j Loading- L ;61-rr 
lmpinger Contents: D ' T y ,">£ J..J- Hz 0 

Silica· Gel: @Grams Used - .30 0 Color - if . b I"' { 
Condensate Observed In Front Half: "-! ;,NE-

Filter Container No. 

XAD Module Container No.; 6 

Probe (FH) & Back Half Rinse (Acetone) Container No.: CJ 

Probe ·(FH) & Back Half Rinse (Toluene) Container No.: q 
lmpinger Contents Container No.: / D 

_(untipped) (untipped) 
Lr i)j, ~ B)J..tc 
.5'1'-1 J... ~-6~.~ 
Lf. :2.). t-

%Spent-

marked/sealed:-~ 

marked/sealed:~[. 

Liquid level -
marked/sealed:R( 
Uquid level --
marked/sealed: ~ 
Liquid level -
marked/sealed: ~ 

g 
g 

g 

/e.(ut~ Q, 
lmpinger Rinse (Acetone/Msef2) Container No.: ., 

Liquid level ~ 
marked/sealed: r.J.;f/./ 

~OOJ 



Plant: l.uAv PR eco.. fov.,pn.. < . 
Sampling location !l) ~ ~ - ""t.... t.;;."p"" OJ-;V. 

Run Number:~ '¢"\- .).. Date: C) -I o -Gl 7 
so-~~-;;,. a,..,, •t::.•fct~ . 

Pretest leak Rate: • o o \ cfm @ li_ in. Hg. 

Pr~lestl..eak Check: Pitot: ___JL_ Orsat P 

FIELD DATA SHEET 

Sample Type: Ill)) Operator: G G 1-! 
Pbar: ~q.S"~ Ps: :t . fl.f 
C02: J I 0 02: __ "\_ . .::,.5 ___ _ 

Probe LenglhfType: · ~1 G <."6) Pitot 11:~1;-: 
Stack Diameter: 9 2 As: 4io.l (. 

Nozzle 10: . 3 f/u Thermocouple II: I ) lJ 

Assumed Bws: ...5_ Filter #: p 0- ) J L 
Meter Box#: r21'18JJ Y: I wtJ l1H@: /· 9S' 

Post-Test leak Rate: oo'{ cfm @I? in. Hg. 

Post-Test Leak Check: Pitol: VOrsat: c..../ 

TraverM ~ling CockTme GaaMeler Velocity Orifice Pressure Dittarenlial Slack Temperature lmpinger Dry Gas Malar Temp. Pump 

Point T1me (24-hour Reading Head(6p) (6H) in H20 Temp. OF Temp. Inlet Outlet Vacuum 

Number (min) dock) (Vm) ns in H20 De &ired Actual (Ts) Probe Filler .~oF c.;._... (Tm in°F) (Tmout0 F) (in. Hg) 

0 0 6"t ,, .., 00' ~~ 0 [1//////~'i~~//ij/////////////////ij////////////////////////~ . 
I s P~\.5 lo"l, \ ,Ob (o1 ,C;j ~~4. ~-~" ).41 S5 .r\) ~'a {, J '2-

• ')\"} (0 ~Jo _:1o.r. j.-_ ·b\o . ~:> ·b} ').~4- ..2l:h __ l·c 1. Q.'b 11> _ _tl __ '2-
-·· ---

l.f ~ ).4, '101.0. .os ".s: 2- \ S' I- J4t )4(. ).ts lr'\ (.'I 1?- ~1- '1... 

~ .,.i.) ~:>.:> '1 00\ 1- . 0 '-1 's )- ' S' ). 1.,<; ,.., ).,, 
}-)ll ~r~ ll 1( 7u '-

J..S O_i_35_ 7JI. Lt. o< .5} . .s l, 'l-4-\ 1-44- ')..{ )- lr4- _d._.i 1C. ll J ,. ~0 c~-'Jo. lt'JJ (., ()~ .s3 .. 5-3 :Z.£j z J_f,I_S 2-5'-5 ..:;;..; 4f.Y 7(, '71 2l_ 

:!:.) o"61.J5 ..., 'c... ·l ./0 /. () /.0 ;?q.3 J..5'Z ::~& .~ .. I 9~· &'2 7~ .5 

1- q.o u~5 o 1\4.9 to I r ;) In )(\).. J-5). ?-~ I s~ f. C) ~UL 7L f 

t-J (')1.(t; J 1-\ 1 
.... 

IO Jr. I /) 14-> }<;I J. ~ ).- )(J. 4b' $>C, 76 s 
s l"'O ~'\0() 1}4.1 !}() \I[) I .7, 1-qs l$ )- '1-S l n. ~~ 3 '1 7t s-

rs 6'\o$ '\)')1 I I I \ \ \ 1 ').4Y 'JS 1- '25{) 54- ['.e_ i.'f 71 > 
6 ~(\ oc,to 'l~n ~2,\ . ' ' I I I l ~~)- ?-(·~ ..... '). S I ") IS/ ~"' 7t:; s 

l t~ 'ff4- I~< tJ , lo \.D \(> 7SGJ 'H·5 'J ~I b/ ~] ~'i ~'\ s 
70 '\Sq "\ ~'b .s lt"'l \ i) I t) ~bO ~IJ ).~ I s.s 1',.. q I -;}5 s 
7f \0() Dr \~}, \ d.1 \, ~ \.~ ~((JI, '1-5 b "lS r. .r..:; 's 1 (\~ Y((. b 

1... ;to \l>o ~ 1AC. 1.- '1-2- 1.., ~ 1..~ ~G,.t ''1.5 J- 'H~ s-~ 1' I 'I~ ;J(., I 
.'95 \0\tr 1~ Q .I.. \25 ·1. .c, L..{. ')G,_S ~.Su ·(}.)I .r~, S') . qy 91 9 

~ C\o \0\(\ 1S~ S ,')0 ~1 ) t ~(cl '). ~j ).{~ r.s ~4 G\'1. ~1 \() 
qs \\)1-~ /)~o .1 \)_2, ·~s l5 "3--5 ~~ 64'1 )S~ $(. >'5 'O I S?'1 I I 

.4-. \i) u \o r-q l ~c; ,q ,'},<J "-)$\- ~."L- 'l-'b 'l-Sy 'l.St> ~(., S.S \~ ~ ~1 \ I 
.HS \\)~6,. \.., 0 i '~ D '1:'"L 3 "1. ~(o') l-.So "J.S I S''"') St. ·to:J 1o I ) 

s \10 \~ ~" _1-i(\u ,~], 'J, ~ .. ~-- ~.s 'J.~)- ~\'') }5~ r1 ~4 \0 ~ C\() \ ( 

- \\5 \i) 'r a.- '"\~ \ ,") • .~_.!, ).5 \ '. ):)' ·~, ").~\ ").f,d-- Is" I J"~ \D4.. C\\ I \ 

" \1,.0 \0~'\ 11~ '!:Jiq I ' ",:) ·~ ~s :,,5 ~(o")" ~_;:, ')..5y ~~ S-;r \1).$ q).. 11 
\ I 

,,~~ 

,, . ~~ ~ ~v- ./ - -/ 
Ta= l:f:J:= Tm= ~ ~=· --- AH= __ _ 

1 Ou "J 
D 

II; .. rJ_s , 



Plant Name: 
Run Number: 

'\ 'n~· <,\)q 
Tnvene S.mpll• I Clod; Time 

Polnl Time, (24-hour 
Number (min.) dock) 

J I ;z. ~ 1\\<)~ 

\~o I \\ \ ~ 
~~ { I \\ \ i 

7 ... \ 9-v I \\d-) 

14-f I ,, "). ~ 
3 \SO I \\ ~ :!1 

\15 I \\'!!~ 

4- \ (.., () I \\\ ~ 

\ ' <; 
I 

\\ '~ 
..5 \10 I ,,sj 

\15 I 
'' S-n 

~ '~ 0 I \1..n"l 

I '1.. \.S' 

l 1~5 ll"l.'"tO 

j'"lO I l.).."di 

\ 'C) I \? "'ia 

L "L 0 0 I \1. ~1 
1-0$ I '~ ~ 1.;1 

.1 'l.t () I \)\._5 

~IS I \~~o 

cJ., 1-?b I \~S~ 

r;JS I \)..,r, i) 

s ~l> I \~0~ 

~~) I \";) \0 

\) ' 

Page rz._ of '--

W S\\, Q '1' J ~ 'f_o .... _ . ....,......;(\:.;..:.(L:;...;J..._ __ _ 
Test Date: __ 9 -I_Q_:i_1_ __ __________________ _ 

~9t --d~- k 

~ 
OasMeler Velocity 
Readin& llead~P1) 

'" )ftl ln.lbO 

1~~'\ • I I 'f-

'""·4- .. I I 4-
1 q\ 7. • I 'i 
~o\. \· ' ~~ 

Q o.S 1 ~ .. 1..7-
~00.. ) . ' "2.1_ 

'3 '\~, "- 1 ll 
g,~.c\- \ ~ \ 
S?J.+:" l ~fit".. 
9 ':Jo. b I -:!,..5 

1?~S .1 .4o 
~/,.1!55 '~ (] 

~ \.4- \ 10?7 

~. ~(p. (p \b~ 

~tlr"\.~ . ~ 0~ 

~~ '· S.. .o"b 
-95\."1 . \D~-

'SS,11 t (') <; 

~j<ll) · •Ob 
~<po .o.,. ,c:>b 
~(o "?, 0 • O_"a 
'3~s, '\ "' ~~~- .o'f. 

Operator: G A@r C.l)~ 

Orifice Pres. Differeaaial Slack Probe lmpingcr Dry Oas Meter Temp. 
(llll) ln.ll20 Temp. •F Temp./ Filler Temp. lnlcl UUIIel 

Desired Actual f~_) Temp.• F ~~ Fc..rvi) CS. .. )• F f5aua) •F 

Is Ls ~~ '1 4-d.. I ;';14~ l>1 f"_!J ~i""·, q~ 

l.S \j" ').(.,d.- ~H~ I 'l.S ~ .\4- .5')- \0 )- 9 ~ 
\. q 19 C).~) J6 3 I '14lf Sl J).. la_4- q{ 

\, ., 1.1 )~4--- J.su 1 ')._s l fl f).. I 0 5 qL 
1,J 1.-> "'l.~J" '14'1 I ') IM_ 5o .Sf I o ."J 'l.J 
1. ~1 1... l, 1-GL. 1-46 I 15 I r t, S,r \n'l 'lL 
33 ",>_. _1 }ro.$ J-...4...'! I "Js\ u 1£).. 1 I h Gtr 
:)_ ) \. , "?-~.5 ').fv I }._r4 J-'- _r-., \I b qh' 
3 1 7 _1 1-c,_~ '). ~.., ' -;.sf 5.). s~ \ I \.. q~ 

3./ ),1 ')'£, 'l44-- 115 )- :s"4 s-.s_ \ \ I q"' 

d..~ 4.-; "l.<..1 :>4y I ).5a (4' sj· \ I J <f OJ 

<1..1., ~ -.) d-G.! 1-s i I 1.5 :; rs ..l"j \\\.) 0.\ 
I 

~:t1 ·1/7 ·).~' "l_M\.: I ~~I ~I {"$ lu 10 ('~ 
-~ 1 ,~, ). (, &.. J. 4-"5 I ·l-..s.J .r'tl .:S5 1_12.Ca_ \ D..f.l 
~1 ·~1 '} fr, l- ~_1'"1 I ?-5 u SlD S'- \ v" \ 0 {) 

d~1 ' 717 :1 (D 4- !)..s o I "J. 5 v .rc.. s.s I t>1 lo.J 
,S+ • 5_4- J. '- ). 1-.S \ I ")5 ., {"~ ft 10·1 ( 0\ 

. 54. ,s-q... 'd-l:.r ?.Sr, 1 ~c.i ~'1 ~l- I DB 101 
doS '~_s 'l.(,' #S ?- I "l -So "-o 5+ I...D...Y.. _lo.). 

•hl (,( '\.<P r "a.S_l I 'l.S -, \.o 5}- 10~ \ o r-
,~1 ,1?l I (Op J$0 I '> S \ ~l .r)-- , oi l 0 )-

. ~"'\ ,91 "}~~ ').~~ I ?~) 51 $; \l>~ \1:)).. 
."'G~ ,~, 'h ... ~11 I 1\'\ :S~ $r \h"t \or . '6l- )"S\ ~!~ )5r ss 

""' 
,,,, .(.' ~ ~ 7,$& I r-f 

Pump 
Vacuum 
ln.llg 

{ 

b 
7 
7 
J' 
9 
to 
l I 
11 
I I 
IS 

If 

4. 
4-
4-
!... 
4-
~ 
~ 
4-
& 
+ 
c:l. 

oCJC)3 
{~ 

IS-' hJ 

5'1/. -'-I'SS 

~'II. s~R 

- • f'}-0 

,c.oa-8'% 
~;;u·~ :;. ~1b 
cP>·%~-



09/09/97 10:19 '5'19199410234 PES RTP NC ~003 

METHOD 23 CDD/CDF SAMPLE RECOVERY DATA 

r-
Piant: . A { JL\u P Ac.4 . f~~, u t\U) R... \( Run No.: €> 0 - 2 ~ - 2. 

Sample Date; C1\1~\q1- Filter No.(s): .Bn- 2-3- 2~ Job No.: 5 J../1~. u () 3 

SamJ)Ie Location: B A6 H ()US E.. U tAll E-J 

Recov~ry Date: q I1D I q + XAD-2 Trap No.(s): 

Sample Recovery Person: Q_ ~ / R ~ 

1 2 3 4 
lmpingers XAD • 2 (knockout) (1 00 ml H20) (1 00 ml H20) (knockout) Silica gel 

Trap (untipped) (tipped) (untipped) (untipped) 
Final wt. ~3J. 46 70/, I 7of. Z. s?~ (q fl<tO.~ g 

Initial wt. '--115 · 5 -:t b:,. 2.. ""::1-c3 .'-{ :Sctw ,q 8S.t..f .CJ g 

Net wt .c: S~ . ~ - ) I - J... ?. J. "}- 3 i lo g 

:·~;~~r::~:::r:;;g:Et?i~~;,~~~::1:~f£~;:~EJ.~E~8:fiJ:t:l~}l10~~f{~~::~:rir[~~:~FD.i~~ri~ii8rli.~i%0~:~~Sff.::~~i{~:i~1.l;i1~~·~;~~:\t~l~t;f-7~t£~i~~~~~t.~~~;:f· 
Train System: E. P A .fY\ I?~~ 11 f\ J 2 3 / ~-rru: C?.2.3tA 7 
Probe: r I G /{I~ "S 

Filter: Color - I+ . b 1 t> ~ Loading- L:o. h.t-
lmpinger Contents: .ClPt\r 

J 

Silica· Gel: @Grams Used - 30-o Color - I~ hh, -t 
Condensate Observed In Front Half: ~/vAJ T= 

Filter Container No. I~ 

XAD Module Container No.; \ r 
Probe _(FH) & Back Half Rinse (Acetone) Container No.: 

Probe'(FH) & Back Half Rinse (Toluene) Container No.: 

lmpinger Contents Ctmtainer No.: \ 'l 
Tolu€.i.t 

lmpinger Rinse (Acetone/~12) Container No.: 

%Scent- ~0 

marked/sealed: tE... 
marked/sealed.:8;( 
Liquid level -
marked/sealed~ 
Liquid level 
marked/sealed~BJ7 
Liquid level fJ 9 
marked/sealed: 9 & 
Liquid level 
marked/sealed: -

I 



.\ 

v 

Plant: W'«'-vr{\otv ro'-'~tlt." ... 
Sampling Location t.p~..p '-"' ~ .. "'(\.c.'( 

Run Number: ~t> )~ ·) Oate:O..-Ib-91 

Pretest leak Rate: 
1 
on S cfm @ \S in. Hg. 

Pretest leak Check: Pitot: v Orsat: _/ __ 

Traverse Sampling OoclcT~me Gaa Meter 

Point Time (24-hour Reeding 

Number (min) dod!) .·!' (Vm) ft3 

FIELD DATA SHEET 

Sample Type:. ~ 1-~ Operator: G C"=< 
Pbar: J,.a, ,J' i · Ps: Z.Z 

C02: ' · . 02:_~1~._ __ _ 

Probe Length{Type: .r' Clll>.> Pitot #:.[£_ 
Slack Diameter: 4 d- As: 4~-1 b 

Nozzle 10: , 3 f.. Thermocouple #:T S 8 
Assumed Bws:@!£ Filter#: l!>o ~ ~- .J, · 

Meter Box #: R"'O 1> Y: \ . o 1~ AH@: I. "' <s; 
Post-TestleakRate: ,()o1 cfm@ IZ.in.Hg. 

Post-Test Leak Check: Pilot:~ Orsat: ~ 

Velocity Orilce Pressure Ditterentiel Stac:k T empereture mpinger Dry Gaa Meller Temp. Pump 

Heed (l\pl (l\H) In H20 Temp. OF Temp. Inlet I £Niet 
Vacuurp 

In H20 De &ired Ac1ual (Ts) Probe F'llller ~F~"v (Tmin°F) (Tmout0 F) fn. Hg) 
-~- ·. 

0 )S~ o "311 I ~fo] 0"'////////')//#/////////////////////L//L////L///////////////~' 
·..:~·, ~.; 

.~ 
I r IJ ). ..$ , 7// • .y , OfS .·~5 .115 ;).5/ )S\ JSO ()qt !:bl ttl qb 4..· 

lb IS) v ~11, () • O]i_ ' ~5 .~s ")£~ 2:$ I) '~J- '~ S1 q,._ cto i· IS" I C .J 5 Cll q, 0 . ).- \4- \ t; \ < ').$'! ').c.,n ').,,, lfg .J"\ q_) 'fl 
)- ':)() \sq. 0 ~'82-t\-- · r05 :l~ ,_5 t;l..S" ~.s;).. 1-.Sn ~3 .f).. C(b Ql L ' 

?< \.S 4 S 5/fdtf-.l \ 0.5 f .5 l.Sd :1so 'l +'l ... 4- fl q, QJ 4----_1 
~ ~"' ISJo -~~~.5 '__D f- 4_4-.3 4-3 :l.S r1 J.<1"\ "l..5o $] l-1'\ q~ q,_ 4-

1,<;_ \_.S 5' .J _glr\_S .:5 ()~ •A-.) ._4.~ J.4/ ?.S I ?S~ lob $)- Gti 'l')- 4... 

t liO \~0 D ~90.3 .o~ ' )), \ ~ J '}(\5 'lSI ?..S ). S'] l1"J 117" q, ;:J. 

(H \bo r 'X '11, q • t:J 3 \~~ I '} ~ ')4 ~ ?-S>- 1-s r t S'l \00 q-.> J 
j fo \ \c \ t;) ~'\~ ~ .6.3 .3.> .3..3 2'17 'Z.::r.3. LS'3 5Co s, :1'66 '/S 3 

St; \b\S ~'\5· ~ 'O) \"!>~ 3,..) '}.. ?-~ 'l4Q.. ~s )-_ ~.J '~ l D () qj 1 
l ~~ \~'h S>G160 h" •OJ ~:!1 , 'b:l ~~)- ?-S ~ 'CU).. ~" 4-~ \ol q__S _3. 

\ ~bolp !07~, 0~1 

I C.) \c. s I <\DD,I ._t2> ) ,4 1, 4- :>~' '14-..s" ?.JA- S.s ~1 I D)... 'U .. .J 
'1o \eo-n .. 'o '-I ~ I.J' \,~ 

\ ·" ")..S.> 'J 4\ 7-Jj .S:'O 1_, I f) tL fit. ...r 
1<: no\ G\\{).(a • \ j • \. (o \,"" '). .<; 4- ').q, "l.J )... ~'- q' \D.S Ql b ,. ~b \"1 0 b 

"' \- .C\ 
• 1..- \ "'t,~ 'l.~ .,~s ?.sv l-s~ l_r.~- 147 toS "b 7 

']?<) ,., Ll "'~ .~ 1..1.. '1...4- 1. -4- d..s 1 1-45 ').~ ' $).. 4-1 \OS Cf6 , 
~ c, {)_ .\..\'..1. ~ ").. J""' • 1..4 . ) 0 3.C;> '}~ '0 ).f \ J.S b .{)- q" \OS tf6 lb 

Cl,f \ 1-;J.' ~ "}~ ·(.o ' ?-5 1..'1 1.1 ?-5 'II "l....s r 1-41 S)- 4-S It<. Cf4 .~ 
'\ \00 \1J.IO C\"'1~5 ' ~0 ' ) . ')- ~-_2... J..S~ 'l..5o d-..ro S}, ~ lo.S ~e l f\ 

\ f'\ <.; 
\ ·~ \ 

"_.., ... "'L't.- . ') \.- -;). ·-~ }5. "1 J...S'11 '). 4_1 fj 4s 111~ ~(. c:t 
s \\o \'1~ 6" ~~t·~ ,1."L . 'J-Ot J 'do 1-.Sio 1-ll.S 0..(\ J":; \-5 lbS cu ~ 

\\$ ,.., 4-- \ C\, "';}.. 'A. \).5' 'l .1 'l.\ d~\D '\ \'-It ').~\ !("' 'u. ,,~ ~lo q - -
.1;. \}-() \I t~r<io ~~ h~'d:. ';}.._~ '). '1 "}.'\ d5t. "1.1\.~ 1-'o !\"- \<,. ' or qJ,. C\' 

I 

- ~ - -~- .Pt -l!Vm= /6~. 7og vfi"P=' d 

1t&.1r( o,)s'l/
1 



Plant Name: 

Run Number: 
\f)'.Cu "' . ....., '.>'-

T111YCnc -1'11"1 I ClactTimc OasMelcr Velocity Orifice Pres. Ditrerealial 
, Point Time, (24-hour ReadJns I lead foP,) (.oil) ln. 1120 

1 Number (min.) doc:t) (\C. )ftJ ln.lbO Desired Actual 

I I:>. .S I \ 1')0 5 G\5~- ~ lo ~~ I I() 

I~ u I \~ 10 l\SJ.~ ' \) \,l\-, \.ct. 
I..'> 5 I '"'5 c.v~. ~ • I~ \' il I d. 

-z.. I 4o I \ sat> '\5'\S ., 15 \.(? I. e:, 
lcH" I l ~ C1 s C\(. ).1 ·, 1l.. '1... > l.} 

3 If~ I \~ ~b '\Co1. 9, . \ 1..0 1.. \ 1.. I 
\S 5 I \ ?1 \.S "\., }.() . \d-b 1.~ '2... 'd 

4- I (, () I \ ~ 4 () ~11f·l ,"l.e:, 1... ~ 1--q 
,,4\ I \{,{ (5 '\"' \ .., ' ')J.- ) I(\... ').~ 

J' \ '1 0 I \Jt So '\8~ ·'\ ~~5 )I~ :, .~ 
\1) I \ 85.5 a.~") .,) '~_s -~.51 ),-g 

~ 
~- \ 11 0 I \~'.(),) " '\ 1 "1 \In I lS ),~ ~.~ 

I '~o~ 
1 l~s 

I '"'' 
oO~.t.>- to \I \ 111 

IG() I \ "' ~ cD? .. I l(i) l \ \ \ 

\G5 I \'11-) - c10 \.\ ' , I 
"l ~OC> I \"\ l' Ob~ .1 dO \I I I \ 
~- I '~"" 0\ ~:o ' \.) \. ~ \I~ 

1 ?-to I \~)~ 0\(,.J,. I \~ \d.. \a-
~t~ I \"\ \} h \'\.to .. '5 \1~ I~ 

~ ~'3-..0 I \~\~ () ).:!J ,\ \ ,, \I Co \.(o 
'}. ;:}.5 I '"' ~ ck-\. o ')-0 1 \ ').' \ 

.5 '1-)i> I '"' { ~ 0""\,r--. ,}-o ') '\ 1..' 
~ 'J~ I ').tin tJ"l.A-.~ I \ :. \ ."1 11 Cf -

Page "L of L 

Test Date: _'l- f o~t 1 ____ ·-··-···--· _______ _ 

Operator: 

Slack Probe lmpingcr Dry O:as Meier Temp. Pump 
Temp. •F Temp./ filler Temp. IDIC:l UUIICI Vacuum 

ft) Temp.• F ~~· FCu•l rs..)•F (ladlll) •r: ln.llg 

'J_s :l- ')..Jul::>4-s- f4- 4-1 C11 c:y~ .> 

~Sj 14~ I J.>-6 fo h' 11 Cf5 .:5 

-;).5)1 "l-41 I 'J~~ so 4-1 or~ 9 ~ s 
J.s'i 'l ~4- I ;)so S) h qq 'f) cy 
)5>';} "l4r'1' I ') s'-;, :J)..-_ . 4</ 1vo 43 G 
?.5'8 ?.So 1?-.>o f~ h ~~ \ CfJ 7 
?-51 1-) I 1 ? .5 () 5'~ '*' I o ·z. (.j) -7~ 

')..~,b 145 I JS) s~ 41 I b '-- 'l ).. CJ 
dS ?f )4b I iSe;, l.r.> !41 If) \ 9?. to 
).S'l 1a ~ 1 "51 5'4- ~J I b .;l. '1 7 I \ 

;l '& ~4 4 1 ·J..so lr)- 4_L. I 0 ).-- 1). I r 
-;)-(a, ':2¥11 :>5o lfJ. ~1 lQ J- q.+- I I 

I 

J. a1 lA> I ?.So sl ~~ qs 9 I s 
'l.$1 "l.,SQ I '}) I ,S"l. ll1 Ql, q( G 
d-51 ~JJ-I '24~ S'.).. 41 '11 'ID } 

')J.., ')qi:. I JSu s, 41 <lfJ (t 6 r 
')_s ll 1-4S I 1-4"J Ir- 4\ ~~ cto '\ 

')..~ '6 1.4-Sc I '.& I S"\ +1 q~ «I s 
').~o ?41 I ).St> n- 't1 ~6 'fD b 
")..p \ "} .S'h I )S I> _r, 4-~ qq C{ () ~ 
?~} ?5b I )(() ~ ;..~ (\'\ Q \ ..(. 

':}.$~ '1J' I 1 'isn lf.!J ~ q~ ~).. k 
J.Sf "lS\I>&b s~ \1 'l'f Qb .., 

~<;1, ,,, 

9~; .,., J 
•·:.~ 



09/09/97 10:19 '6'191994102.34 PES RTP NC Ia] 003 

METHOD 23 CDD/CDF SAMPLE RECOVERY DATA 

Plant: tA.J J..\t) PAtA k ~\N D {(. '( 
II 

Run No.: PD -L ,_ 3 

Sample Date: q !1 o I q i Filter No.(s): bD- Z ?- 3 Job No.: S<-fH. 003 

Sample Location: bA CrH~ \AS E C '-"·' (_[,-
Recovery Date: ti\ l \ \ q '1- XAD-2 Trap No.(s): ~ Q - L.. 3 ·-_3 

Sample Recovery Person: ££1 ( L 

1 2 3 4 
lmpingers XAD - 2 (knockout) (1 00 ml H20) (1 00 ml H20) (knockout) Silica gel 

'·" Trap _iuntipQ_edl {tipped) {unti_pped) (untipped) 
Nt-r Elrnifwt. SY.~ - l.t; -2 :o /.V _iL.~ g 

Initial wt. '-\") 5 · '-\ ':f z..q ·<1 t 2 5. 5 <cO I • ~ 8\rln. I g 
'h:11.tt rje{ ~ t;;ijt1, 7 _fl_fb. Y 7 J- 7, .S C, f: Z. ~ t;_?_!·, '-f g_ 

:··~;:~~:~~k:'?f·~:~I?.~\~J~;~i5~~;~:~F§T;\~:~~::i~s~;:~;h0~S~~;:;;~~I;~gjilji~a~:if~}.;i.i¥~~~sf~;{~~t~~i!~~:;fJ.1;if~f~j;\t\t2:~r.::n~,~:l*~t~~~~~;~~~~-
Train System: S-f A f\\t:_-p-\"()0 :2, _.2 / ~3D~ I 'iJ: N- S 
Probe: ·-:r- \ ~LASS 
Filter: Color - ?t~ ... loading -

lmpinger Contents: f" ~ Jf LJ ...+.r ,, ., 
Silica'Gel: @Grams Used- .jDb Color- H. b\v.42 %Spent- {£ 

Filter Container No. 25 
XAD Module Container No.: 

Probe (FHJ & Back Half Rinse (Acetone) Container No.: J1-
Probe ·(FH) & Back Half Rinse (Toluene) Container No.: J. } 
lmpinger Contents Container No.: }8 

To\~t~llt 
lmpinger Rinse (AcetoneJMa6f2) Container No.: 

marked/sealed~ -
marked/sealedK' 
Liquid level /~
marked/sealed:(X' 
Uquid level L-;; 
marked/seal~ 
Liquid level (l/ 
marked/seale~_ 
Liquid level ____ 
marked/sealed: 



FIELD DA.IA SHEET 

Plant: ~ tj u P"'e. "' Sample Type: ,..,, z ~ Operator: ,-ziA /c c; 
I 

Nozzle 10: . "!.$10 Thermocouple II: __ 

Sampling Location r-., 6,1. OvfC. ..\ Pbar: '2'i.GS Ps: ______ _ Assumed Bws: ~ Fiher II: -P-1!1- 1 , 
Run Number: Fe- 1 Date: ,_ ?-; 1 

Prelest leak Rale: ,o 0.5 cfm @ 15 in. Hg. 

Pretest leak Check: Pilot: v Orsat: / 

C02: "> 02: , '7 __ ____,_ ___ _ 
Probe Length/Type: ~ '(,(u.s,. Pilot II: (, 13 

Meter Box II~NJ "3 Y: J ut o 6H@: 6 {.S£ 

Post-Test leak Rate: .oc:.s cfm@ ~in. Hg. 

Post-Test leak Check: Pitot: ............-Orsat: ----Slack Diameter: ~~ " As: Yfo • .l f~ z. 

Jr..,. s.q,ling QockTme Gas Meter Velocity Oriloe Pteaaure OiHBrentlal Stack Temperature lmpinger Dry Gas Meter Tamp. Pump 

Point Tine (24-tlour Reading Head (6p) (6H) in H20 Temp. Of Temp. Inlet Outlet Vacuum 
·-

tbnber (min) dod!) (Vm) f13 in H20 Deliired Actual (T&) Probe Flltef Of (Tm in°f) (Tmout0 f) (in. Hg) 

!/,~ e~ ~?r '97:3 ~/////////////////#////////////// /////////////////////////// 
.o oi'~ .... /t_:. J.Jr 

7 

-·-- -- -- -----. ----- ---
'-z- 573-o-9..3 ,fjt:) .5 4''1 IS ; .. #-s 

~ ~ 
p '!J . S"7 ~. z 6.S • 0 () c. L:.f e-.; 15.' ~ h~ 

.• 

llVm= ___ _ ~= --- llH= ---- l•= --- Tm= ---



09/09197 10:19 "a'19199410234 PES RTP NC ~003 

METHOD 23 CDD/CDF SAMPLE RECOVERY DATA 

Plant: Run No.: Ft~ --z.~ -1 

Sample Date; '\ l ?-. ~9.1- Filter No. (s}: ~ P.:>- 2...~- 1 Job No.: c:;...,,~ ,t)o3 

Sample Location: B A- G 1-tuu ~F ru IAil £""1 

Recovery Date: tl t '2J)q l- XAD-2 Trap No.(s): r b - 2. 3:.- l 

Sample Recovery Person: R Y- \ & E 

1 2 3 4 
tmpingers XAD- 2 (knockout) (100 ml H20) (100 ml H20) {knockout) Silica gel 

Trap (untipped) (tipped) (untipped) (untipped) 
Final wt. q~. ~ iu?. 2 ?0oS.L1 '5~w. CJ <6~~. 9 g 
Initial wt. ~...,-)5. S ':1u.·~. 2- '":t-o.~ .Lf 5~0. CJ ~S,'-(,9 g 

· Netwt ....._. o.v o:u o:o ,).\J v.0 g 

:-~;'7~:~:-~:;:~~~~=:f:t~~1li!{;~1~:tn~?~~§.§F~~~~f::]fi:if:H~i~;f:&ti~ii\[i,:*rll.~~~fj1ftf~~~~~~~::t}IiN{)~:~~1N1~'~1i~I~~rt;tJ.i~~1{~~~~~~~~~~f:~ 
Train System: fVle.--Vho C~\ 1.~ (R.A 11\.) //r:rrAl: O.'i>c. 
Probe: -,., C";/ As~ ./ 
Filter: Color- W hl+e. Loading- N~ N E.. 

lmpinQer Contents: C. I~ r 
Silica· Gel: @Grams Used - 3o u Color- e;\u ~ % Spent - c:;, 

Condensate Observed In Front Half: ,Va,.; c. 

Filter Container No. . I 

XAD Module Container No.: .2_ 

. -rot"'''\.< I 
Probe (FH) & Back Half Rinse (Acetone) Container No.: 3 

Probe ·(FH) & Back Half Rinse (Toluene) Container No.: -
lmpinger Contents Container No.: -

lot-\4Eue 
Jmpinger Rinse (Acetoner • - , ..... Container No.: 

marked/sealed]~E: 

marked/sealed:3?£ 
Liquid level · 
marked/sealed: ~ 
Uquid level 
marked/sealed: 
Liquid level 
marked/sealed: 
Liquid level 
marked/sealed: 



Plant WlY o,. u fi wadi(\ I 
Sampling a...oc'8ii0n .6o~tr.fcww o....-+4-± 
Run Number: t?1 -~3ai,..Kz.Date: ,_1 1 -tf I 

Pre18sl Leak Ral8: . OCJ..,& cfm @ ~ in. Hg. 
Prelasll.eak Check: Pilot: -=- Orsat: __ 

FIELD DATA SHEET 

Sample Type: ('2:!; W:,"(Operator: 74/~ 
Pbar: 2.. 7. S .S Ps: --------
C02: 02:__;--------
Probe Le~gth/Type: (., • &!qs,S' Pitol#: ~ 
Stack Diameter: As: -

Nozzle 10: • 3'10 Thermocouple #:-==
Assumed Bws:-=:.... Filter#: ~{)- -z-J.- 8/n,.K z.. 
Meter Box fl:lbn~,3 Y:/,o/t> 6H@: C.-.-9-.c"f 

Post-Test l.sak Rate: ""c.. elm@ _!_;it. Hg. 

Post-Test l.sak Check: Pilot -=Orsat: -==-
Tr .... ~ling Ooc:k Tlme GuMeter 

Reeding 
(Vm) ft3 

, Velocily Oritloe Pressure Ditterenliel Stack TemperaiUre lmpinger Dry Gas Met.r Temp. Pump· 

Porlt nm. (24-hour 

tunbet lmln) dock) 

Head 16p) IOH) in H20 Temp. ° F Temp. Inlet 1 Outlet Vacuum 

In H20 Desired I Actual (Ts) Probe Flhllr °F (Tm in°F) 1 (Tm out0 F) fn. Hg) 

V/ / //////'/ /////////////////// //~/~'l'/////~// /// ~~J/ /// ~/ / ~-· 

. CCL., a.)_ 
-
I 

I 

~-~---1--~r------+---------i------~--~-----f------f------f----f-----~--------· 

~--+---~-----1~---------+-------- ------+----+-------·---•---~---·----------1----

---f-------t----- ----+---t--- --- ·---- ---
~-+---~-----1--------·-------··- ------· ----t--- ·------ ---·--- ___ , __ _ 

~ .. --- AH"' --- fi= --- rm----AVm• ___ _ 



09/09197 10:19 '6'19199410234 PES RTP NC 

METHOD 23 COD/CDF SAMPLE RECOVERY DATA 

Sample Date; 1j11 )q 7 ;ilter No.(s): rB2- 2. .3 Job No.:.S 'I IY. 0 f) 3 
I 

Sample Location: i=":.d /}/.#tt A-t ~s.r .),# -~~~DOSN ou/41 .., 

Recove_ry Date: · "J (t I/ q 7 XAD-2 Trap No.(s): ,;:= BZ- 2-3 
I . 

Sample Recovery Person: If?~ /13. Cls·IJ 

1 2 3 4 
lmpingers XAD - 2 (knockout) (1 00 ml H20) (1 00 ml H20) (knockout) Silica gel 

Trap (untipped) (tipped) _(untipped) (untipped) 

Train System: Sf A fY\ <. + \.~ 23 / Tt:-r·,-,3.,t.,: D.o~ 
Probe: 1-' ~ l tt '55 
Filter: Color- LJ l .. :~- Loading- /li>'-L-
lmpinger Contents:. {'& 
Silica· Gel: @Grams Used - '3oo Color - ./3{.~ .• ,)~ 1,,k_ % Spent - 0 
Condensate Observed In Front Half: 11./ tJ VuV 

Filter Container No. 1 '-/ 
XAD Module Container No.: 

Probe (FH) & Back Half Rin~e (Acetone) Container No.: _j(a 

Probe ·(FH) & Back Half Rinse {Toluene) Container No.: -

lmpinger Contents Container No.: -
lmpinger Rinse (Acetone/MeCI2) Container No.: ---

marked/sealed: 0f 
marked/sealedo; 
Liquid level A".i 
marked/sealed-1/~ 
Uquid level 
marked/sealed:· 
Liquid level 
marked/sealed:-
Liquid level -marked/sealed: 

Ill 003 



~-

Plant Wt..vpc.u~ 'Eo\JYI ~'Y 
Sampling Location 1., ,.e~k. o..A-~ t 
Run Number: &>-oo,J:r Data: q~ -q; 
Pretest Leak Rata: • OQf cfm @ tS in. Hg. 

Pretest Leak Check: Pitot: ~Orsat: V' 

Tr_... S.U..,Iing Coc:k rme GuMeter 

FIELD DATA SHEET 

Sample Type: "'-ColO Operator: .L..Z.-:..rl-__ 

Pbar: 'Z9 ,.50 Ps: I Z.O 

C02: 9 02:_-J./_'Z-=----
Probe length!Type: s' (;l~~s- Pitol #: ~ 

Stack Diameter: Of 2 ,. As: £(, , 1(, 

~~J3.1' 

Nozzle 10: . 11./0 Thermocouple#: <l'<.. 
Assumed Bws: ,o(:, Filler#: .&4-<'o dJ -1 
Meter Box fl: , ~ Y: . 9lf7 l1H@: I· 'ill 

Post-Test leak Rate: .6c.~ chn@ !!/_in. Hg. 

Post-Test leak Check: Pilot / Orsat: -- -
Velocity Orifice Pressure Oiflltrential Stack Temperature lmpinger Dry Gas Melilr Temp. Pimp 

Point nne (24-hour ANding Head(tlp) (6H) in H20 Temp. OF Temp. Inlet Oudet Vacuum ,....... (min) doclc) (Vm) ft:S In H20 Oeairld I ActuaJ {Ts) Probe I Flhar OF {Tmln°f) {Tm out0 f} (111. Hg) 

" 0 /0* (. '19. 3.3 G. 1~// ////~:/ ////////// 2/////d//:"/~//~/ §//~/////////////// /L" 
I 5 /031/ w1. l ·II f. l I . I z 3 z.. 2Y5 .z.$? :Y1 ~- 79 s 

10 /tJ.3' (.,91.u • /1 I • I ',I %f~ 2.53 zsc, 5(! ~0 79 ..s 
z. IS Jf)~£4 u~ -z.. 

•. 

·15 / . .s /.,S ~,9 2~5" 2..SC. (..,0 '81 79 7 
zo 1~'19 tp,tg ./3 ;.3 13 Z!/!J 2.~ 1 -z.$1 Sff' ~y ~0 7 La,,:_. 

~ 
3 z~ t/161/ ~~~.Cf .zo 2.0 Z.v '2/(f z..57 Z67 t;,l a? ?( ~ 1!>,:;1_ 

.3('1 ICI'i ulli~ B • 1.5 II ..5 1..5 zy,..- z.sc, z.S7 (,CJ ~7 a-1 9 ..,;; 

?' .3.S 1104 01 s. 1 ..JI'f,33 1.3 .J . .:3 ]...S.S c~~ ZS7 G/ ~' flz.. ,a_ u4JI.Z3 
, 

~9;, ~Cf.s J/0 ~~' c,p ., Oj ~-~ o....q ~7 z.,jy .~.S7 "z... 9/ j-J ~ 

~ II.$ Ill~ ~t;l. v ,0, o.<j O.lf Z).l 2.5~. ~'1 G.Z... t}Z... 8'3 .....:s ot:ltJz_ 

50 l/lf (,8,S~ , I~ ____L2 '· s 239 2.$:} .2~ 2- i,3 1# Y"l: ·"'1 ~ 
11!.1. 

(, .$,$ ,, t.'l l,~.~ /tl J. Cl lo C> Z30 2..SL.. Z.S? l-2 '73, B"o/' c.. 
(,0 /1 Lf I"~ (,tfJ. 2..3 2-- ,0, O,Cf o.ct ZJJ,. 2.Sq ~c, {,j qL( 1?S -6 -0. 1(,.3 

I ~s j ,lil/ u911, '-/ .6~ o.~ O,tjj z..:}_i ~67 zs, &I c;, ¥7 ~ 

70 lf(/j /.,9£t.S 16~ o,.S O . .s z,$13 2.s(., z.ss vi Cj~ 88 ~ 
z.. .S5 }1.51/ L,tJ1 Lf .f(}. /.0 /.0 c.#Z.. Z.S.5 ~c &/ /s '88 -r_ II j'Cf 

-
0·~ "2.1.[! .Ka _-zo:/:'. '2... ·6 g ___ o .. ~ _J_~-~-- 25::: ... , 

~' 1M 
~ ~~ •"JALf 165. ~ II }, 1 J. I 'Z£0 .:z.S'2. z.ss uz f3 1o -, 1'..,_ 

OJo 17 o't 7<18. 3 ' I) I I I I, I '2. LJI )..53 zs ~ c. l. 5& c;~ 7 ,.rd '1 

~ l/5 12.. ,~., 'II/, 7 'lQ /,. D /. 0 %- ~0 Z5"1 "Z.S~ /_ '&. cyq 11 .., ~ 
JS 

J{)() 1211 715.0 . I l t./ /. I 2:J:f Z.57 255 ~') qc; Cfl 1 1Z1, 7S0 

5 JC5 1 l.. 2Lf /llJ 0 . ,, /. ' I, I "Z!.~ 1..~7 .z.S~ ur J{JO _qz_ "/ ~71. f'OS' 

J/0 ,,.,zt l} \ d- , I l I· I I, I z.34 z_.5fP 2~.5 (.,O ICO 1L l -.IS$ 

{.. /I~ t'l. J l.j ""1l.. q ' a\o' \ \\ \ \ \' \ ). ,14... 'l-55 J~ 4. <c,(, I o v C\)_ 1 f.A:J';: 

,]tJ n>1k"3 , 2/, 7.SO ,, 
I I I I. I ?. :;~; 26~ 27c; Gz_ ~0.. c.;'J 7 

l 12.5 J251 ~Z1.C 0~ O.j (JIJ ~1 257 l-59 &a .t:Jr. ~ J ~z"F 
1:10 (3d.) i 31.11 ID .0) o.3 (jJ z.YI 1$/ "]5Z. {,.J 1'1 'i'~ ~ 

I ~~ _., o .., l!tU. ~= .ll~Llj4 - I t~ Ta=:J:-11()~ 'fZ.f·~ 
w u.l< c~ AVm= .... ~. I-- AH"' "i", Tm=- 75 

/2. '), (p 7( ' ~ ... o.? 75, 



Page L of z_ 

Plant Name: Test Date: _!i:::!L-:!:lL_. __ --··-···--· -·--·· -· 

Run Number: j3o- oo1o -1 

Traverse Sarapllnc/ Coct nme Gas Meter Velocily Orifice Pres. DiffcreatiaJ Slack Probe lmpinger Dry Ou Meter Temp. Pump 
Point nme, (24-hour RcadJns llcad ~P.) (cll) fn.llzO Temp .• F Temp./ Filler Temp. 1---..l,...,;lni~ICI--r--~UIUII~Iel..--t Vacuum 

Number (min.) doc:k) (") ft J lo.llzO Desired Actual (~) Temp.• F' • r'1JIP (li.• )• F ~ ... ,) •F ln.llg 

2zs /1/j~g 1(., 1.) o 1 0 3 0.] Z.Z'"L. Z6.5 I Z.Si '-2. G.3 /0 'l <l;g 

I •""'( I 

l/ 

::r S6 ~ :.. /d z . .5 
l:J~.Z~ 



09/09/97 10:19 '5'19199410234 PES RTP NC 

METHOD 2!=-eBBIODF SAMPLE RECOVERY DATA 
t: u I 0 

Plant: \.1\lAu.~AcA . ~t:;L.\tJ DILY Run No.: 8-a-o01 ~ - 1 

Sample Date; C1\q1'\1- Filter No.(s): Bu- oo I()- 1 Job No.: 5t11"-J. i)c3 

Sample Location: '?:>a.c;~"'-?E. ()LI,\.f;...,-

Recovery Date: · '1 ~ '\ \ '\ 1- XAD-2 Trap No.(s): \':30 · 'tJ v 1 ~ - l 

Sample Recovery Person: t:l "-\ BE.... 

1 2 3 4 
Jmpingers XAD- 2 {knockout) (100 ml H20) (100 ml H20) (knockout) Silica gel 

Trap (untipped) (tipped) (untipped) (untipped) 

Finalwt. 53v.~ l~~-S -:}.2.:,.-:s (;Z.L'-i t'1.1!P.o g 
Initial wt. ~-rt'-t. ~ l43. S 1.2-S. 1 v 1"1. 5 B<c.\9,c, g 
Netwt. 5~o.L' u ~ -t.'O .2.q 2Lt',l g 

~003 

~-~;::;=~=;~i:~;f~::~5Z1ii~:·:~;J,~~t.Ii~P~~(~~~;~:r:;;~~;,7{&~;!;r~r;:ii~~~~Q~~~f.iljifar.t@~~~~::,zii7Y~:3~:;:~1~};~;:~::r~v~:~:::rt.::~:.~~d~~:tf%i;~J.~ir:~:t~~:..} 
Train System: f"PA )"v\f.l~\(1[) J.?J lt.t11tJ / B~)'X' t'f.>: N- te IJMAl.J: H3.ltA V 
Probe: (/ b fQ-::,S -

Filter: Color- Lie;,~~ I A"i Loading- l_ ISHr 

lmpinQer Contents: b i I Y Pt rr tJ~ ~ 

Silica· Gel: @Grams Used - .3 Co Color- It . h )1 _,~ ~ % Spent- <6 0 
Condensate Observed In Front Half: l\.) D rv~ 

Filter Container No. I \ 

XAD Module Container No.: \ 2_ 
. C'\t<-lz./f'l.~ 

Probe (FH) & Back Half Rinse t.A . ..; .. ..;~Container No.: \~ 
~1-t./1'11~ 

Probe ·(FH) & Back Half Rinse rr.. 11dJ Container No.: ) 1 
lmpinger Contents Container No.: I) 

(\\~.,.,e_ 
lmpinger Rinse fAG&~~eneJMeCI2) Container No.: I Lf 

marked/sealed: fh 

marked/sealed: l K-. 
Liquid level · 
marked/sealed: tr. 
Uquid level 
marked/sealed: A f.. 
Liquid level 
marked/sealed: i.JL 
Liquid level 
marked/sealed: ruL 



I 

P~lant .it;.,~ SupA L4l foy;1d "''/ 
S lng Location B¥0 ,54 OvtLo1 

Run umber: &J. ¢OJ D-Z Date: ' -to -5, 
Pretast Leak Rate: . o to cfm@ t:f.... in. Hg. 
Pretest Leak Check: Pitot: ,/' Orsat: -· 

OodcTme GuMeter 

FIELD DATA SHEET 

Sample Type: 1"1 -oo,tl Operator: 71'f 
Pbar: zq. ~f$ Ps: • z I 
C02: 7.Q~02: 9. S 
Probe length/TfPe: S' (, /415 Pitot II: !/.h_ 
Stack Diameter:~ 12 " As: ~t. l(p 

Veloc:ily 

Point Time Head(6p) 

Noule 10: . 39'0 Thermocouple #: /;' b 
Assumed Bws: ..&!L Filter II: ,4t:~- "OttJ - z... 
Meter Box #:..t..,i_ Y:. 9'-17 ~H@: /. YIO 

Post-Test leak Rate:, o42 cfm CjiYJa:in. Hg. 
Post-Test leak Check: Pitot: _/_ 0 Orsat: ...:::-_ 



_"'.:...: 

If· 
(., .,~ ·. "'. -.~ 

"' 

Page 2 of <--

Plant Name: ... ·-iullupAc.." h ... ndy-. Test Date: _ _!L- /o-'11 -·-- --·--···--- ______ -· 

Run Number: _.8"""9;a..,;..."' ..... o'-=OI;...;;.o_-_z..___ _______ _ Operator: !. ;flx.,.-.c.ifv 

• OJ'.!. 
tJ 

; S\,115 

9~-~ 
r---~~~--~~~~~~-+~~~~--~~--~~~~~~~~~~r-~--~~~--~~-;7~-~~~ 

' ,. 

~·~ r-~~~~--~~~~~~-+~r.r;-~~~~~~~~~~~~~~~~~--~~~--~~~ 
..... 

f/1, 'II) 
::1 Go '5 ::- ~ ~· 

\, 

< ·-

-r.s-: lG5 .. 
"'--g 1-. 



09109197 10:19 '6'19199410234 PES RTP NC 

METHOD 23sCBII3ibfi' SAMPLE RECOVERY DATA 
ODIO 

Run No.: 13\J- uot ~ - z 

Sample Date: (1/1 n f q 1- Filter No.(s): .Sa - Du( o -2 Job No.: S i-f 14. 0 ~ ~ 

Sample Location: 6 A f)I~Ol{~ D Vl.T L E:l 

Recovery Date: C( \1o Itt :t- XAD-2 Trap No.(s): 

Sample Recovery Person: t'L ({)E... 

1 2 3 4 
lmpingers XAD - 2 (knockout) (1 00 ml H20) (1 00 ml H20) (knockout) Silica gel 

Trap (untipped) (tipped) (untipped) (untipped) 

Finalwt. 55Lf.~ -=t\S. CJ i--3o.e ttl0.u s·iS.l- g 
Initial wt. "-\ C\5 ,tt 1 I~- 1- 1- ~2.. 1 (el-i- ( t~'1q. 2. g 

Netwt ~q,J -D.~ -lA 1.~ )q.<) g 

~003 

Train System: l\~ r\\ ') I ttA JiJ f b0)( I D : !'-/-1 D 7 -r;.M : BA.~ I'A V' 

Probe: ~ l ~I A-s~ ' • ..J 

Filter: Color- Lt-. 6c i)~ loading- Li a Yt-t 
lmpinger Contents: C\ca...,..- 1 

Silica'Gel: @Grams Used- 3Dl'l Color- 14. h1\(f' %Spent- "SD 
Condensate Observed In Front Half: fvbJJ E 

Filter Container No. · · 2 D 

XAD Module Container No.; 2 ( 
. M~ ~!_ f'A..e-Jr ~ .... ~ 

Probe (FHJ & Back Half Rinse (.t g;t Re) Container No.: ~ J. 
M.c.c~>. I (rid 'ra,.,.~ 

Probe ·(FH) & Back Half Rinse ~ ·~ 1) Container No.: 23 

lmpinger Contents Container No.: ~ '-\ 

01~(. 2'.::1. 
lmpinger Rinse :~.tPal·aeJMeCI2) Container No.: . .-J 

marked/sealed:~ 

marked/seated:.8'f 
Liquid level .,.- · 
marked/sealed:jt 
Uquid level ,___ 
marked/sealed:fi$' 
Liquid level L.- l1tl 
marked/sealed:.~ 

Liquid level -4-r:' 
marked/sealedsV"i.-



Plant w,,P4"• fiu.,..J. .... I 
Sampling Location S,$1A, .. k OvtLsJ-
Run Number: etJ- (JI>Io -3 Dale: 1- JC _q 7 

Prelest Leak Rate: , co 'i cfm @ d in. Hg. 
Pretest Leak Check: Pitol: ,.,- Orsat: __ 

FIELD DATA SHEET 

Sample Type: tf-qp..:o Operator: 11-r 
Pbar: 2 f '5t!> Ps: --=-· .::.?.-.'Z. ___ _ 

C02: 1 02: II _....w,_ ___ _ 

Probe length/Type: 5' (,!<~ i Pilot#: !/..b_ 
Stack Diameter: 92" As: f ~·'' 

Nozzle 10: ..-3# Thermocouple II: '/b 
Assumed Bws: .!!i_ Filter II: & -OOto - ~ 
Meter Box II: ...i..J._ Y: .1~7 l1H@: {:87 

Post-Test Leak Rate: .o-co cfm @JI in. Hg. 
Post-Test leak Check: Pilot:/ Orsat~ _=. 

.. 4i~ 
Gu Meier Velocity Orilioe Pressure Diflltrenlial Stack Temperature lmpinger Dry Gas Mellr Tamp. Pump , !l>"·i·.>: 

Reading Head (6pl (llH) in H20 Temp. ° F Temp. Inlet I Oullet - Vacuum ~.~~ 
Tr~MrM ~ling Cock Time 

PWII Tlme (24-hour 
Nlnlber (min) dock) (Vm) ft3 In H20 Desired I Actual (Ts) Probe I Flhar °F (Tm in°F) (Tm out0 F) (in. Hg) ~ 

0 0 /520 

I 

• • i 



Page L of 2-

Plant Name: tvavA!u. f=bv ~c!.--.. L _______ _ 
,... I 

Test Date: _ _i-lo -CV? ____ __________________ _ 

Run Number: Clo- oo to- 3 Operator: y. 11;,....,7 
TI'IIVCrsc Somplb!J I Codi;Tfme Gas Meter Velocity Orifice Pres. Differential SIKk Probe lmpingcr Dry Gas Meter Temp. Pump 

Point Time, (24-hour Readins llead .P,) (cll) ln.ll20 Temp. •F Temp./ Filler Temp. Jnlct UUIIel Vacuum 
Number {min.) doct) '"') ftl IILibO Desired Actual (1:) Temp.• I" • 1",.,._ _rs..rF (~ .... ,)•F ln. Us 

"Z- t~5 I lg-1.5 /lJS'' 5', . or G.? Q, 1 ~st. ZSI I 25$ 61 SD 17 f~ .....s • ~63 

ILjO II~Z(> ,~s;. 5f .oq I,D I~ 0 ZS£ 2-St I 25) '.s 5} /o(J 9~ s o.) 

~ 1'15 ltf1S ,C,(J./ /Z.. I. 3 1.~ Z5~ Z5"2 lzs! 5.$ 5J /CO {j(, G. /C> [It 1-1? 

~ I 1j30 /(')(,~ .5 ./2... /,3 '· 3 26~ l.S'l... I l..$1 ~ S3 ;:61 ?(, (, 

Lt LS'f I ,g- !....1 /(,)'76. 1 ./'G J. '1 /.9 Z·::;~ 25.3 I Z5( s, 53 lor 9~ f 
-~ /C.O I liVO it. 7~ ~ .Ire, /,-' I, 7 'Z-~"'1 2s t..-1 z5~ s~ S3 ~6 -z._ "1<. sY "''' t:. '1, 1 

5 ~(,5 I l}'t' 5 /(Jt 1. s LSz.... I Z..S7 9'(. cr 
/-0?~ /oJ 

,%(1 2.1 -z.l Z.S<J ~ S.J 'G 2... 

170 I ~g-$0 1os-3. G. -~ 7-. I 2.~ I zst 1..5'1.-1 zs 7 57 S'l ld"-?... ~, of - -'~ 
~ IJ.5_ l,yp #'0Si1 Z... . 'lt "-·' Z.J./ 2G.o Z S" 3 I l.S<iJ" s, 57 '" z.. 9/, q 

LK.-0 I l~od).,.. /() '2. 11 '\ I 'l2... 2.,~ f!.£/ '2..(,(> Z.S3 I .z_$; '] .s·") S-; 1"'6"2..- 1& C( 
( /85 I •llt3 16 95. 'l .oq I. 0 I ,o 2.;:;(1 z5rl 'U>'- .$'(# S",J tat q"-1 ...:s; 

/90 I "I& t01'l. I O') 1'-. 0 1, r~ 2...5B z..s.:;t I Z5<. ~ $'.:s 7--7 <t.S ~"\ 

7 195 I ,,o. Jlb't-. I o9 ,_c I· C) Z.S8 Z..~3 I zsr S8 q1 l'f 9S s 
Z.Ol> I tlfZ1 1/c.>S, :J .o7 i I.> /, v Z-.57 zs 7~ I 2-Sb- s:r- i7 97 9s f.s 

"1. UJ.i I 1~33 IID<i 5 .o~ I' 1:1 I' 0 Z.<B L.~:!> I 1.." ~ •liU .;~ /C I '15 .s 
(' 

2/<) I I~""::>~ /}II,~ ,01 1.0 /1'0 ~~ ?-~ z I Z.S·'• S<i '-{'g iOO Cfy· ..5 

II /1.15 I I'L!J 1\\ ~-1 0') ;.o . • C> t.S(., Z_?_> I Z$Y S'f #7 /¢0 9·'1 5 
II 

7/U; I f~J118 II;, • 1 \--0~ l.o I. I\ -z ~~( <'.:': ~ lz.; 3 _<; '1"7 9~· ~--~ s 
s ;z2s I J'JS..J JI"Z/, 0 .oi J. 6 /.c> "2S& ; -;-?I l5i ~D r-~ 9 / q ... l 5 

230 I t~ S<6 L'J"}.. L/, \ oC, /i 0 1-u "26't ~ 1 zsv (p ~-I'} '1 (I <j-;- 5 
u 2.3.5 I Uu.'l. ~: Z1"' L o1 I' u /.() t.SCf 7.6 11 <._5.£, w '-1) '17 c;.-1 s 

'l..'/0 I ZP~ 1 \.30 ':> '-1.5 o1 I, 0 \ .h .557- "2:X, I l.-57 lDI ~~' Cf1 1:3 5 
I I 

I I 



09/09/97 10:19 '5'19199410234 PES RTP NC ~003 

~0 lb 
METHOD H SBB~eBF SAMPLE RECOVERY DATA 

Plant: .\A.J AlA\> Ac A r:-D ~ lN 0 i<-Y 

Sample Date; q \ )~ \ C\ t Filter No.(s): Bo - l'"C 1 o - ..3 Job No.: 9-11'-1· oo 3 
(2 !'"'\ 

Sample Location: D A6 Kv t.1 S t: C ~t -r l £1 

Recovery Date: C\ \ 1\ \ 9i- XAD-2 Trap No.(s): B 0 -· c 0 rn - -3 

Sample Recove_ry_ Person: k3£.( ~ 

1 2 3 4 
lmpingers XAD- 2 (knockout) (100 ml H20) (100 ml H20) (knockout) Silica gel 

Trap (untipped) (tipped) (untipped) (untipped) 
Final wt. 
Initial wt. _g 
Netwt. -1..\.L\ -D.b 1-1 Y-f.S g 

! 0'
0

~t'~::::kl.f~:f:t~~\~1t:ii11~i~~~E~Ekt::}~~f;)~;h;.r~&~;:;:ff~I2~:wo.~i~~~trfiH~1i.i~:~~~:e~:~71Z):~w1k1;I ~1:f!~\:m:;1;.:::~1)~:~~ffr~~!f~tf£~~,~~ / 
Train System: EPA vYi~-n-ID D D ~ \ \:> /I RfttN tf) ·. "1-r D 1-r;rl\r_: qy_.t{ ~ v 
Probe: Lo 1 

~ L A<SS ..,;~ 
Filter: Color - ·. + btl \ll"' loading - I ic, M 
lmpinger Contents: Clf'rt r 

1 

Silica 
0 

Gel: @Grams Used - j_ 0 0 Color - I+ 0 b)"(· % Spent - l9 ~ 
Condensate Observed In Front Half: tJ~N F_ 

Filter Container No. )'1 

XAD Module Container No.: 3D 
· Me<h/tr~c.4~( · 

Probe (FH) & Back Half Rinse lAc~e) Container No.: 3/ 
Mt(lt (Mcl~~ 

Probe·(FH)_ & Back Half Rinse.(l=~wa .. e) Container No.: 3 2 

lmpinger Contents Container No.: 3 3 
(ti.~A.-..~ 3 

lmc:tinQer Rinse LA 
1MeCI2) Container No.: 1 

marked/sealed& -
marked/sealed~ 
Liquid level .d. d 
marked/seale¢.)}, 
Uquid level 70 
marked/seal~ 
Liquid level .fP 
marked/sealed;Y') ..-
Liquid level U 
marked/sealedfl-



Plant: [A/e .. ,Ht- Ovnd.,f 
Sampling ~lion t'.,,.,~J., driL..t 

I 

FIELD DA·a A SHEET 

Sample Type: "'-dO(O Operator: r1/c G 

Pbar: -:29. 5".5 Ps: --'N~# ___ _ 

Nozzle 10: , 3 Jf 0 Thermocouple II: __ · 

Assumed Bws: .o..s Filter #: FB -I 
Run Number: t:B- l Date: ~- '0 -11 C02: 3 02: /7 _ ___:.__:__ ___ _ Meter Box #: ~ Y: • ?-97 l1H@: /. ~/6 

Post·Testleak Rate: .o I'Z- elm@!!.._ in. Hg. Pretest Leak Rate: . {J f'Z... cfm @ ~~ i'n. Hg. 

Pretest leak Check: Pitot: _JL. Orsat: -

TriiVerM Sampling CoclcTune Gas Meter 

Probe lengthfType: S' (.le. $5 Pitot II: 56 
Stack Diameter: 1 2" 14: !l,.l fl: 

Velocity Orilce Pressure Dittarenlial Slack 

Post-Test leak Check: Pitot: Orsal: 

Temperature lmpinger Dry Gas Meter Temp. 
Point Time (24-hour Reading Head(llp) (6H) in H20 Temp. Of Temp. kllel Outlet 

Nl.mber (min) dcd) (Vm) ft3 In H20 Desired Actual (l&) Probe nw Of (lm ln°f) (lmout0 f) 

Pump 
Vacuum 

fn.Hg) 

1~/S ~KeM t~_,o. ~go V////////~~////// ///// d/~uZ77T/7777777T/77/////////////~ 
~ .:1-- ~ ~tl • 0{_() /5 :~'; ---·-· 

l3f,/ 0 3 
-·- -·- ---- ---

J.vrl( /J..t.(J • tYI 'Z.. / .s ;-.Jl, 
Clve.. ( 

- ----
;111,... 

fl:''l, 16~1. '-'iq l_c,L_ 0/.S. L..5 i!l~ 

--

.. 

-

·- -
.. 

-----

--

-

6Vm= ___ _ vn;= ____________ _ liH= --- ll= --- Tm= ---



09/09/97 10:19 "6'19199410234 PES RTP NC 

METHOD 23 81:lQ'S9F SAMPLE RECOVERY DATA 
C:D I 0 

Plant: \JA_u PAc. A Run No.: FB- iY01b-, 

Sample Date: ~ \ ~ \ cr::} Filter No,(s): r;-6- C· c tu -! Job No.: SA-1tLt. 0V3 

Sample Location: J3t-\ ~~L{<=-.t= 0t·lT t-.E-1 

Recovery Date: . C}}~Jll]- XAD-2 Trap No.(s}: r f:> - 0'0\0- I 

Sample Recovery Person: RK I6E 

1 2 3 4 
lmpingers XAD - 2 (knockout) (1 00 ml H20) (1 00 ml H20) (knockout) Silica gel 

Trap (untipped) (tipped) {untipped) (untipped) 

Final wt. lfi-L·\. 1:> 1-'-1 ~- s- l- 2~. l v 1 q · <; 8 09 ·4 g 
Initial wt. '-\1-1..1, D -:t~\ ~. c; 1-2..; -1 v 19 · "$ E-~\q .9 g 
Netwt. C'.b D.o D -D D -0 0-2: g 

tal 003 

:~~7t·::~t:;~:~:tJ.Z~~J~J~~:.}~~l~~fJ~~~l~~;~:1~;:;:~i\f.ir~;:41tt~~:~r'Q~j~fii1i.fa1ir.;~~~~~i~¥sT:t.:~~~~::~j1;H~~i'~;;~;t~£fefli~&~;~~f~B11~t.~;$;~~, 
Train System: M tJ(z:) -rKA ~~ I ~D Y \ D·· N- \O 1-rur~~.~.: D-i>c. 

Probe: l.o • G \o?<) 

Filter: Color- C \~~ ( t.Jh~ tf loading-

lmpinger Contents: Cl ec. r 
Silica'Gel: @Grams Used- 30t> Color- IStv.e 

Condensate Observed In Front Half: N u ,_,E 

Filter Container No. .t-f 

XAD Module Container No.: 5 
· 1'\~U't / (l(ch-a...v 

Probe (FH) & Back Half Rinse t/' .... . • ..:~ Container No.: lo 
f'(\<_Cil,. \ trl~<t 

Probe ·(FH) & Back Half Rinse rr ... L ........... \ Container No.: 

lmpinger Contents Container No.: 

~-~ 
lmpinger Rinse fAcetnr:aaJMeCI2) Container No.: --

% Spent - ~ .17-' 

marked/sealed: Q_ K.. _,.. 
marked/sealed: Q.. )(_ 
Liquid level ..-
marked/sealed: t, \.L 
Uquid level 
marked/sealed: ---1 

Liquid level 
marked/sealed: 
Liquid level 
marked/sealed: 



Pacific Environmental Services. Inc. 

Ory Molecular Weight Determmatron 

Client/Protect: Orsat No. 0-7-
OateiTime: Operator: 'g,L~,.i 
Sample Type: Ors.,.. Comments: 

Ambrent Temp. 'F 70 Site Locauon: !3~~Jw ()v~ 

Run No. Run 1 Run2 Run 3 
Net Multiplier of 

Volume Stack Gas. Md 
% 

co~ 

7'1., 

Run NO.(S) Run 3 of 

Slack Gas. Md 
Net Actual Net (lbiMole) -f8 

'·~ 1.'1-

12. 2. '}P 

co~ 0.28 

N2' /o o 7~, 2. {(J4.0 18.'L. 79. 2. 0.28 Z/. fo 

Md= Jo. f)'2.. 

Run NO. Runt Run 2 Run 3 

Net Actual Net 

79.1 

• 0 2 Net Volume rs 0 2 actual reeding mrnus C02 actual reading. 

D CO Net Volume rs CO aCIUal re.Stnq mrnus 0 2 actual reading. 

• N2 Net Volume ra 100 minus CO actuaii'Udlng. 



Pacific Environmental Services. Inc. 

Dry Molecular Weight Oetemunat1on 

Client/Protect: WAvP~tlt~ !}(f'/.ooJ Orsat No. 1)-:Z. 

Date/Time: t//'f/17 
~,~~---------

Sample Type: ()r-sJ !J .. y 
AmD1ent Temp .. ,F __ ?.r..;.O::...... _____ __ 

Operator: ;?/t/.4.. 
Comments: 

Sote Location: f74~ o~~ 

Run 3 
Average Molecular 

Net Multiplier of 

Actual Net 
Volume Stack Gas. Md 

-~··· 
Run 1 Run2 Run 3 

Average rWetgn1 

Net Multiplier of 

Volume Stack Gas. Md 
Actual Net Adual Net Actual Net 

% (lb/Molel 

co, 0.44 

0," 0.32 

C0° 0.28 

Nt' 0.28 

Md= 

Run Gas I Run 1 Run2 Run 3 
Average ·weoqnt 

Net MultiPlier of 

Volume StaCk Gas. Md 
Actual Net A dUal Net Actual Net 

% IIDIMolel 

C02 0.44 

o,• - 0.32 

C0° 0.28 

N2• 0.28 

Md• 

• 0 2 Net Volume 11 0 2 actual reeding mmus C02 aauat readtng. 

• CO Net Volume IS CO aCIUal re8dlng mmus 0 2 actual readtng. 

• N2 Net Volume rs 100 m1nua CO actual rudlng. 



Pacific Environmental Services. Inc. 

Dry Molecular Weight Determ1nat1on 

ClienuPro1ect: {,1/jii(JACA /s'lt'/.oo 
Date/Time: 9 /;o A 7 

1 

Sample Type: '/Q,...s .. + b.,_. 
=o v Ambient Temo. 'F _c 

Orsat No. 0-2-
Operator: 

Comments: 

Site Locauon: 

Run3 
Averaqe 

Net Multiplier of 
Volume Stadt Gas. Md 

O-J.IJ 
Actual Net % (lb/Molel 

0.44 

0.32 

0.28 

~ 0.28 

Md= u2.. -- 1o. , 3 

0 'l /{,0 
Average MoleCular L 

Run3 
Net Multiplier of 

Run NO.(SI 

Volume Stack Gas. Md 
Actual Net 

% (lb/Molel 

0.44 

0.32 

0.28 

~ 0.28 

Md= 

Run Run 1 Run2 Run 3 MulllpiMII' of 

Actual Net Actual Net Actual Net 
Stadt Gas. Md 

co, lfJ.'V /0. '2, 0.44 

o,• ?-{,/) 10, ~ 0.32 

co• 0.28 

N,' ~-~ ~.0 0.28 2, z., () /Jt Md• ~.0 

• 0 2 Net Volume "02 actual reac~~ng minus C02 ac:wal.rellding. 

• CO Net Volume 11 CO actual reecsmg m1nus 0 2 aaual reading. 

c N2 Net Volume 11 100 mii1UI CO actuaii'Udlng. 



Pacific Environmental Services. Inc. 

Dry Molecular Weight Oeterm1nat1on 

Clieni/Prorect: t..L.Ao) t;cA, SWy.ooJ Orsat No. f)-1-

Date/Time: ~o(fz Opere tor: t1Z j{,ytd.., 

Sample Type: "&..rl."'1 ~* Comments: 

Amtlrent Temc. 'F 2o Site Locauon: A~~ tlt4; 

Run No.(s Run 3 
Average 

Net Multiplier of 

Volume Stac:X Gas. Md 
Actual Net % (lb/Molel 

/P. <( 0.44 'f,'fi B 

(p,1 0.32 3. 'IZ.. 
0.28 

0.28 '2-2.. 0 

Md= 30,0 

Run NO.(S) Run 1 Run2 Run3 
Average 

Net Multiplier of 

Volume Stack Gas. Md 
Actual Net Actual Net Actual Net 

'It co2 ;fJ.~ /P,(e /PA, fO ... (e. ~~ ~ !'- '} 
Oz" 21.() Co,.. : 1. qrg 
C0° 0.28 

N2' /(H,IJ 71.o /pop.() 7?-o 7f.o 0.28 22-,IZ. 
0 ~ -, ~ 

Md= / I (o'> 

Run NO.(S) Gas I_ Run 1 Run2 Run 3 
Average r VVe1gn1 

Net Multiplier of 

Volume Stac:X Gas. Md 

D,-;6 Actual Net Actual Net Actual Net % (lb/Molel 

COz 71- 7.2- 7. t( 7-'f 7,3 0.44 ~.Z/ 

Oz" J,o,~ 1).~ 2..0.~ IJ~tf /3.5' 0.32 Y,':J2-

C0° 0.28 

Nz' I oO,() 7'1.].. (oo, o 7'/.Z.. 7?.2- 0.28 2.'2.J8 

Md• 21. 7( 

• CO Net Volume 1s CO actual reading m1nua 0 2 aaual readmg. 

• N2 Net Volume 11 100 mrnus CO actual reecllng. 



Pacific Environmental Services. Inc. 

Dry Molecular Weight Oetermmat1on 

Client/Protect: Orsat No. {l-1-

Data/Time: Operator: 

Samole Type: Comments: 

Ambient Temo. 'F Site Locauon: 

Run No. Run 1 Run 2 Run 3 of 
. Stack Gas. Md 

Net Actual Net Actual Net 

f) !I. 0 /I.IJ 11~0 0.44 

o,• J../.o /0.0 2.t.o /f.O 
0.32 

C0° 0.28 

N,' /oo.~ 19.0 /o,,o 11.0 7'1. 0 0.28 22. (1.-

/{e 

Run No. Is) Run3 MultiPlier of 

Stack Gas. Md 
Actual Net 

0.44 

0.32 

0.28 

7.{ 0.28 

[o. 2- Md= .,.,. Runt Run2 Run 3 
Averaqe MOleCular We.qnt 

Net Mui!Jpller of 

Volume Slack Gas. Md 
Actual Net Actual Net Actual Net 

% !lb/Molel 

co, 0.44 

o,· 0.32 

C0° 0.28 

N,• 0.28 

Md• 

• 0 2 Net Volume 1s o, actual ntecllng m1nus C02 actual ntecllng. 

° CO Net Volume 11 CO actual nt.amg m1nus 0 2 actual ntacMq. 

• N2 Net Volume 11 100 m1nus CO actual nt.amg. 



APPENDIXB 

ANALYTICAL DATA- PARTICULATE MATTER/METALS 



Appendix B.l 

Analytical Data - Particulate. Matter 



SAMPLE ANAL'YTICAL ·DATA FOBM 

Plant w .+(;( EA<-A - I.~L- C..(J:!:f. Run number T-

Sample location c t.t Pt1 t.-A- 81t' 6--H-o~.rE .:DJLE;f 

Relative humidity 
Density of acetone (Pa) O,lg-~r- _g/1Dl 

Sample Sample Liquid level 
and/or container 

aarkecl 
sealed type identifiable 

Acetone rinse ~ / 
filter(s) 

Acetone rinse container number [3~ w-1 
Acetone rinse volume (V aw) . so-o 
Acetone blank residue concentration (Ca) 
w a = ca v aw P a = ( o. () ) { :;-v-o ) LicrS"Ji = 

· Date and time of wt '1/.?.,Lr;z {/" CJO Gross wt 
Date and time of wt W,3/CJ2 07Cfo Gross wt 

I I 

Average gross wt 
Tare wt 

Less acetone blank wt (Wa) 
Weight of particulate in acetone rinse (ma) 

Filter ( s) container number · ;;t "1 11 
..Z:.M Z-';-J 

Date and time of wt q/flfqi( ~ /01.> .... Gross wt 

Date and time of wt Cf/i;/97~1(,30 Gross wt 
Average gross wt 

Tare wt 
' Weight of particulate on filter(s) (mf) 

Weight of particulate in acetone rinse 
':rotal weight of particulate (~) 

' __ Ill 

o. 0 mg/g 
_mg 

l{l 7;;.-::l. • .2. _mg 
r mg 

(e mg 

:( mg 
b mg 

;r- mg 

/1/7~7. 

//17J/, 
1 o'1·~~. 

a. 
;l/3 7. 

I() t'::{_ 
/7'1/. a mg 

I mg '1ql. 
115,t.£ 
(,I'-/, 

....,.119 
.fZ..mgc.. 

ll7~. (qemg 
~13?. ;;- 119 
3 31'-1. (I cmg 

Note: In no case should a blank residue >0.01 mq/g or 0.0 
~weight of acetone used .be subtracted from the sample w 

OlX of 
eight. 

Remarks 

Signature of anal~Z.a::~ -
Signature of reviewer 

. 
PACIFIC ENVIRONI.4ENTAI. SERVICES INC. 



SAMPLE ANAL'YTICAL DATA FORM 
. 

Plant W l'tf4 PITCA- -TEl-l.. C.tVt Run number T-
Sample location Ct.( POur Brt-6-tfou>G :D./1..-E:/ 

I 

Relative humidity 
Density of acetone (Pa> o, (,f~ ;;- _9/IDl 

Sample Sample . Liquid .level urke4 
sealed type identifiable and/or container 

Acetone rinse / / . 
filter(s) 

Acetone rinse container number ~ w-Z-
Acetone rinse volume (V aw> .:,-crrJ 

Acetbne blank residue concentration (Ca) 
W a = c a V aw P a = ( o.o ) ( S1n:J ) (,1cf"S",) = 

Date and time of wt ~'f~~ 16;~ Gross wt 

Gross wt Date and time of wt~3:; 0/=0 
Average gross wt 

Tare wt 

Less acetone blank wt (Wa) 
Weight of particulate in acetone rinse (ma) 

Filter ( s ) container number 'I" .I-WJ .d ct-~ 
Date and time of wt Utfe/.'i.J. /33{' Gross wt 
Date and time of wt '-Lr1L'~7 /0 lc£ Gross wt 

Average gross wt 

Tare wt 

Weight of particulate on filter(s) (mf) 
Weight of particulate in acetone rinse 

Total weight of particulate (~) . 

a. a 
o. 

__ Ill 

- mgjg 
c) mq 

lQ8.. 73l· 
/0~ 1(;-"f, 

't mq 
Cmg 

3 mg l0lrf:2.Q· 
l.a.J. ·~'f." 2 119 

d. 0 mg 
t;, t.Y3, t) mg 

/O!'j_ 
J-~';);)., 7 mg 

1 mg 
mg 

.§";J;).~, 

S:J;J2. B 
~ l (e_, i'~q-

L.( ~Q~,:J. 11 , ... , 
..... mg 

(ptf:_3 .. 0 
/0 7~'1. 

- mg 
:6 4 'il9. 

Note: In no case should a blank residue >0.01 mg/g or 0.0 OlX of 
eight. the weight of acetone used be subtracted from the sample w 

Remarks 

Signature of analys~~ ~ 
Signature of reviewer 

PACIFIC ENVIRONMENTAL SERVICE INC. s. 



SAMPLE ANAL'YTICAL DATA FORM 
. 

Plant ~Jk.f?IJ-CA., X.tf:l...L Ct I2::j Bun number .:E-
Sample location Ct;f i>O:tf. f1l. ~ ltTI c.t! G .:DJL6:'/ 

Relative humidity 
Density of acetone (Pa> Q., II:> C1::. - 9/IDl 

Sample Sample Liquid level aarke4 
sealed type identifiable and/or container 

Acetone rinse / / . 
filter(s) 

Acetone rinse container number tie de::. ~-3 
Acetone rinse volume (Vawl .E7TO 
Acet'one blank residue concentration ( ca) 

wa = ca vaw Pa = ( u.o ) (.SVV ) ( , I f ->"dt = 

Date and time of wt 'lj;/{97 f(o~ Gross wt 
Date and time of wt r/~3(77 0.2':1.0 Gross wt 

Average gross wt 

Tare wt 

Less aceton~ blank wt (Wa) 
Weight of particulate in acetone rinse (ma) 

Filter ( s ) container number l/ '1 .r-wr 2 CJ-3 
Date and time of wt 1U?Jq7 I(,ZO Gross wt 
Date and time of wt !i/lrftr[lf{n'frt~"'<' Gross wt 

c~c.. z,.,...z 
Average gross wt 

Tare wt 
Weight of particulate on filter(s) (mf) 

Weight of particulate in acetone rinse 
Total weight of particulate (mn) 

o. 
__ Ill 

() mgjg 

0 mg o. 
{.0 e.£ 0 2· ].... mg 

_mg IV¥ /(J'J., G. 
/Uf-1()').. c.-f mg 

lQ~(e./8, 7 mg 

o. a mg 

_mg ~'l.(f-3, z 
IQ.fl 

3 3;,f. 

' 
3 3'-/(), 

{!Q q, 

"1 ~ (). 
S'J.fJ. 
i J..t'-1-, 

Note: In no case should a blank residue >0.01 mg/g or 0.0 
the weight of acetone used be subtracted from the sample w 

Remarks 

Signature of anal~~ 
Signature of reviewer 

PACIFIC ENVIRONMENTAL SERVICES INC. 



\ 

~--------~~----------pA~ 

Fl ELt> BLANK ANALYTICAL DATA FORM 

0 -

Plant W~PA-C...!- Tf=L.L.. C.ITLJ 

sample location c c..t Po~ Bllt- t;.ITU u s. t::. .:J:tJ 1..-G"T 

Relative humidity --------------------------------------------
Liquid level max-ked and container sealed ___ ...;.W-.._-_'-1'-------
Density of acetone (pa) · · Q,Jf.![;}. g/ml. 

Blank volume (Va) ;;;.r; ml. 

Date and time of wt !! :7 't=-1 lT uC Gross ~ 9$!$$,9 mg 
Date and time of wt q 16 f7 .1-ft,.-1-0 Gross wt 9f9.'i•· '{ mg 

. Average gross wt 'i'i3yo ,J mg 
Tare wt 233:t7,0 mg 

Weight of blank (mab) /3, 7 mg 

c = mab = ( /3 .• 7 ) _ 
a Va Pa ( t~S ) (,7tS;;l.) - 0.14 mg/g 

Note: In no case should a blank residue greater than 0. 01 mq/g 
~0.001% of the blank weight) be subtracted from the sample 
weight." 

u'' ,-Filters T Filter number _____ /_o_t_~-----------

Date and time of wt CJ/n,fq7 133:> Gross wt __ __.._terc-;,.1~='--Y"""--- mg 

Date and "time of wt 9U7/t;7 JOts Gross wt ,,:t, '1 mg 

Average gross wt 
l:are wt 

Difference wt 

Note: Average difference must be less than ±5 mg or 2% of total 
sample weight whichever is greater. 

Remarks -------------------------------------------------------

Signature of analy~~ 
Signature of reviewer ------------------------------------

~j· 
.. ~{'· 

:[~:· 
.....__ ____________ PACIFIC ENVIRONMENTAL SERVICES, INC. ------------....J 



'RI:::.tt--Gt:-.sr BLANK ANALYTICAL DATA FORM 

Plant WA-1ArAfA- Tt:"U- G1ry 

Sample location cuPowr BJt-6--l+'du~E .:DJL...![r 

Relative humidi~ ----------------------------------------------
Liquid level m~ked and container sealed ----------~~----------
Density of acetone (pa) ----------~,....:;.---- g/ml 
Blank volume (Va) ___________ .....,...:;... ______ ml 

Date and time of wt ------------------- mg 
Date and time of wt ----------------...,...::;- mg 

rage gross wt ------------ mg 
Tare wt mg 

eight of blank (mab) mg 

( ) = ~(--.~~-~s--(--""('"s = ------ mqtg 

Note: In no case should a blank residue greater than 0. 01 mg/g 
(or 0.001% o£ the blank weight) be subtracted from the sample 
weight.' 

Filters #'' Filter number lO~fJ. 
Date and time of wt 9!t~!etz ~~~5 Gross wt --==== lltt c.. mq -Date and time of wt '1/i7Lf1 lOt'£ Gross wt il [.f, 2 mg 

Average gross wt '{q, 7 mg 
Tare wt '£q, &:· mg 

Difference wt - o, I mg 

Note: Average difference must be less than ±5 mg or 2% of total 
s~ple weight whichever is greater. 

Remarks -------------------------------------------------------

Signature of analys~~ 
Signature of. reviewer -------------------------------------

~----------- PACIFIC ~NVIRONMENTALSERVICES,INC. ---------------1 



. 

SAMPLE ANALYTICAL DATA FORM 

Plant «L IJ-'t,t 'f?_IJ"GA. -n::w... C-1'!:!:/. Run number (}-

sample location c tA. p (J 1.-JJ. l2* 6-l+tJ Ll. sIS" .l!)u.~r.. 

Relative humidity 
Density of acetone (pa) o, J.B-a2. _ g/ml 

Sample Sample Liquid level m arked 
sealed type identifiable an~or container 

w 

Acetone rinse v 
filter(s) 

Acetone rinse container number B..e~ w-s-
Acetone rinse volum~ · (Vaw> 1'-/.;-" 

Acet'one blank residue concentration ( ca) 

wa = ca v aw P a = ( 0 ) ( I'(S" ) (r7f'"S;)..) = 

/ 

t'J,o 
(). 

__ ml 

_mg/g 
o mg 

Date and time of wt f-.:Z.2-91 1.{, 00 Gross wt 1/3 II '3 . 1 _mg 
_mg Date and time of wt f-:13-"11 Q 1'f.Q Gross wt tc>ll3. Q 

Average gross wt f/3 II'!>, ~ -_mg 
,? mg 
0 mg 
~ mg 

Tare wt 
Less acetone blank wt (Wa) 

Weight of particulate in acetone rinse (ma) 
Filter(s) container number a -m2.9-1 
Date and time of wt 2Ltlllrtz 13~::- Gross wt 
Date and time of wt 2/.t1 L'Z /(} t.S· Gross wt 

Averaqe qross wt 
Tare wt 

Weiqht of particulate on filter(s) (mf) 
Weight of particulate in acetone rinse 

Total weight of particulate (~) 

I 

I/3"1Jf1.,. 
(), 

It(, 
301(,7~ 

1.1':/.3. :;- mg 
7 mg 
~ mg 
7 mg 
1 mg 

l.f'-13. 
"l/3. 
&/'-1~, 

d. 
/t{.3 _mg 

d-- IDCJ t>. 

Note: In no case should a blank residue >0.01 mg/g or o.o 01% of 
eight. the weight of acetone used be subtracted from the s~ple w 

Remarks 

Signature ofanalys~~ 
Signature of reviewer 

PACIFIC ENVIRONMENTAL SERVICES, INC. 



SAMPLE ANAL'Y'liCAL DATA FORM 

Plant fM. 4-U P ITC.4 - 71=-LL C I T!f. Run number Q-
Sample location cupo L-It :a~""'~ us.~: Qcfl"LE"r 
Relative humidity · 
Density of acetone (Pal 0,1/-S:~ _g/ml 

Sample Sample Liquid levei m arlted 
sealed and/or· ·container 

f 

type identifiable 

Acetone rinse / ~ . 
filter(s) 

Acetone rinse container number &~ 1.111. w-"' 
Acetone rinse volume· (Vaw> /30 

Acet'one blank. residue concentration (Ca) 

W a = ca v aw P a = ( o.o ) ( /'J>O ) ( .7fS;).) = 
Date and time of wt 9-iJ.:J.-97 /foOl Gross wt 
Date and time of wt CJ'-;;3 ...C,7 0. 2':f..O Gross wt 

Average gross wt 
Tare wt 

Less acetone blank wt (W a) 

Weight of particulate in acetone rinse <•a> 
Filter(s) container number Q-1'11;L'1--r 
Date and time of wt 9fi,{q7 £33:) Gross wt 

Date and time qf wt 9/(7 /q7 -Jdt!::> Gross wt 

Average gross wt 
Tare wt 

Weight of particulate on filter(s) (JDf) 
Weight of particulate in acetone rinse 

Total weight of particulate (~) 

o.o 
__ ml 

- llg/CJ 
_lllg 

IOZ ~01. 7 mg 
to 1 :J.o7. ;J... mg 

I o 7 ;Jo7. £"' DlCJ 

"'lllg l0.1~1J~ 
o. 0 mg 

'· 'f· mg 

...3o '''I 0 

~r..f~. 7 mg 

3 mg 

::;- mg 

1{'-1$'". 

4'-IS: 

4'J.7. I - mg 
_mg - /,~ 

1.2. - mg 
.3 mg o. 

Note: In no case should a blank residue >0.01 mg/g or 0.0 
~weight of 

OlX of' 
eight. acetone used be subtracted from the sample w 

Remarks 

Signature of-analys 
Signature of reviewer 

PACIFIC ENVIAONt.AENTAL SERVICES INC. 



~--------------------p~-

SAMPLE ANAL'YTICAL DATA FORM 

Plant W/'rf;!P/Jrf:A. - 71='-L Ctl'f aun number tJ-m~?-3 

Sample location Cr..t?dt.../4- BIT6-!I-ou>t: Ou.Tf._GT 

aelative humidity --~---------------------------------------
Density of acetone ( p a) O, 'l r '5" r g/ml 

Sample 
type 

Acetone rinse 
filter(s) 

Sample 
identifiable 

Liquid level marked. 
and/or container sealed. 

Acetone rinse container num):)er Be~ W- 7 
Acetone rinse volume (V aw> 

0 

I s-o IDl 
Ace~ne blank residue concentration (Ca) q. o mg/g 

Wa = ca vaw Pa = ( 0. a ) ( /S7J ) ( ."75-"S~) = (J,.O mg 

Date and time of wt ~;;-~ 7 /Wfj' Gross wt IU'I~'i. !f 1119 
Date and time of wt·~2 7 ° 070 Gross wt IU'/ ;Mt/.~ ;.. mg 

Average gross wt l d '-1 '- r,. lJ, 3 mg 
7are wt lt!t{:J~,.( mg 

Less acetone blank wt (Wa) 0.0 mg 
Weight of particulate in acetone rinse (ma) 8· :;L mg 

Filter ( s) container number 0 ,.. m ~'I- 3 3d I (, 3 ~ 
Date and time of wt '11£'7'17 /3~~ Gross wt 1/'{7.(. 1119 
Date and time of wt q_ 7_'i7 /d t5 ° Gross wt L/c.{7, f mg 

Average gross wt f../ll7, 7 mg 
Tare wt 4'1,,£ mg 

Weight of particulate on filter(s) (mf) /,~ mg 
Weight of particulate in acetone rinse f. d- ag 

Total weight of particulate (~) · 9. c..( ag 

Note: In no case should a blank residue >0.01 mg/g or O.OOlX of 
~weight of acetone used be subtracted from the s~le weight. 

Remarks 

Signature of analy~ 
Signature of reviewer ------------------------------------

0 0 

...__ ___________ PACIFIC EN~IRONMENTALSEAVICES,INC.---------------J 



FlGU> BLANK ANALYTICAL DATA FORM 

Plant W+wpA-t..A- - Ta.L crr-'1 
Sample location Cc.tPdHt B frG..ttpt..l>b ()c.{ru;L · 

Relative humidity -------------------------------------------
Liquid level 11u1~ked and container sealed W- 8 
Density of acetone (pa) , 16-S~ g/ml 

Blank volume (V a) '0 ml 
Date arid time of wt 9-:1-J-i7 I<PO'O Gross wt I 03 B- ~I. I mg 
Date and time of wt ?-).3 -17 0 7'/Q · Gross wt I U'S Eit,q • .3 mg 

10?:>~"0, 1 mg 
/03 {51, c mg 

Average gross wt 

Tare wt 

Weight of blank (mab) /.~ mg 

c = mab - ( ) - mg/g 
a v a P a - ( ~o ) <:·u·s") - ------

Note: In no case should a blank residue greater than 0.01 mg/g 
(or 0.001% of the blank weight) be subtracted from the sample 
weight; 

Filters ~''Filter· number·_ --~·3~0~~-~-4-~-------
Date and time of wt 9/u,/97 13 ~~ Gross wt -----'L/_'1'-'t""-'L) __ mg 
Date and time of wt t:t/rJ/27 /rJt;2 Gross wt 'f'-1£. () mg 

Average gross wt J../lft.J, ~ mg 
Tare wt '/c.(:). 9 mg 

Difference wt - /, I mg 

Note: Average difference must be less than ±5 mg or 2% of total 
sample weight whichever is greater. 

Remarks -----------------------------------------------------

Signature of anal~~-
Signature of reviewer --------------~----------------------

'------------- PACIFIC ENVIRONMENTAL SERVICES, INC.----------------~ 



~--~--------~------~~~ 

Plant WA-1-tPIH::.fT - T€W- CtT~ 

Sample location c.CA.?cH-tt l3Jt6-ttpu.tG' 

Relative humidity ----------------------------------~-------
Liquid level m~ked and container sealed --------~~~----------
Density of acetone (pa) -·----.:..• ..;.1.:::.1.:::.>:;..:~~--------
Blank volume (Va) ______ ,_cro _____________ _ 
Date and time of wt ....:9 ... -..;;.~.:;.;;J_.Jf~7---"''-=r.,-o_o;;..._ Gross wt 
Date and time of wt f/-.23-i7 0 7'-10 Gross wt 

Average qross wt 

Tare wt 

Weiqht of blank (mab) 

c = mab _ ( - 0 , I ) = 
a va Pa- Croo ) (,If~) 

Note: In no case should a blank residue greater than 0. 01 mq/g 
(or· 0. 001% of the blank weight) be subtracted fro.m the sample 
weiqht: 

Filters ..3 ,, . Fl.lter number .3o ~~~2 
Date and time of wt Gross wt .33(,. ~ mg 
Date and time of wt /(J ;- Gross wt 32'· 0 mg 

Average gross wt 22'· I mg 
Tare wt ~3 '1:.. 1 mg 

Difference wt I I ':1. mg 

Note: Average difference must be less than ±5 mg or 2% of total 
sample weight whichever is greater. 

Remarks -------------------------------------------------------

Signature of analy~•'-'-~~~~~~==:~~------------
Signature of reviewer 

-------------~~----------------------

..__ _______________ PACIFIC ENVIRONMENTAL SERVICES, INC.--------------' 



Date _a.~ 1/~:L/97 
R.H. (') 
'reml,). ( •F) 70 
Std. Wt. ~&(,...) 
Analyst ~ 

Piela Sa11ple 
ID Number Number 1st 

W-f .I-m:J.i-1 _flf7SD 
w-_;.. I-h'\ ;L~- :2. IOi73j}J 
e..J,. .3 ~-Wl~'f-3 IO'i'IO:J.,~ 
w..-'-1 ::r-m ::J-1-·FJI. 9K-JI/O,, 
w- '5" .c~_fYl ~f-1 ·t~ta't 
ul-- G, D-111 :J.. 't- )-. /(J 1:Jf17. 7 
Ll],. 7 6-ma-'1-3 · (0 "~~ 1/,1./-
uJ-i .IJ ... m :J 't- Pt-1 lo'3KfD 1.1 
w ... 1 IJ.-IYJ'Z., ... _f3LI_l.. 'if"..S'f-, 8" 
·w-ID 

.5ZJ. OCJo.O ~'i'iC'f9,/ 
/00 00(), 0 Cf2CJ~j.C. 
IS"O 000 I{) I Jo?JOoo.3 

cr/;,/97 

70 
lkM...J 

"?'£ 

2nd 

t1ns1t r 
llof7;J.lf.. :l 
'tofto;.&, 
Cff 3c./Or '/ 
ltJ~I/3.0 
to1'Jd1,;1.. 
I O'I'J' if.,_ 
I/O~cf"~3 
~rvsv.o 

l./fJ#fff·5: 
tt' 'f'iT,f 
/$"(JOfJIJ,,_ 

• 

METHOD 5 
FINAL W2Ial'l' 

lrd 4th 5th 
Pinal 

wt. (g) 

///7S7. (&, 
:1olno. 3 
IO{rl(l~, _'-{_ 
Cf&-3'-IOJ 7_ 
IBIJ3,$"" 
/o7~n7,'\ 

lrN~'ft3 
ffi3KG0,7 
9 a v:;, ""t(; t~ 

Tare Difference 
Wt. (g) (mg) 

/09 ~~·tf. :L/3?, ;l-
10 :Z.::,'1r/, 3 ti/8'3. a 
/O)._t,/f,7 S"c.f_fp,'1 
'i'8~:J1, a 13.7 
1130~"').. 11/-, 3 
lfl7 ::;,.rC~ I, e:; 
10 'I ;;Sf., I 8"· ;;-
Jo~an. ::t f,S" 
?fs'l.!>'l.f.s- -:_Q_,/ 



lt• Weigbecls ZS"O mL Beaker.s 

Date Cf/15'/91 IS"DO qfu,/Q1 "n/q'l 9/17/'f7 Q/fj'f(/7 
R.R. (') 1':>1. I~~ f>P<rR ~J,. l~o~ /0 "0 f(,O !J /(p/0 
'reap. (•P) 711 1/J 7() 70. 
Std. Wt. 
Analyst 

' ~ Jl'1;a ,,-)>;J> 7U 
Field sample ~M8. Final Tare Difference 

ID Nuaber Nullber tJ_ 1at 2nd 3rd 4th 5th Wt. (q) wt. (a) (mq) 

td-1 .:r-m 2..'1-1 ~ 107~~.3 l()f,l8."l I Vf.(,:/0. fD /49,~0./ /Oqli~O.'-/ 
w-z. .:r-n-t Z...C(- 2.... ~ 10~ Stn. I 1111.2 S''"l $.~ 1/IJ,JSI/7.5' l!J:JS'11. I I o :J. >'17, 3 
w-.3 .r-m z c;- 3 .sz;a to,_r,.u;. 1 10~'1"1. I lto..1t,t8.' /0'- ,,f.> lo:t "'a-. 7 
lfl-'-1 :t .. nt~'- Fll f;J:{" qa~.a 'tiSJS.lf '9H~7.:l- 'f3;z.t.,8 'if3)i. 0 
w'-~ rJ-m:Pt -i II.{.:) ll:JO'iq ') lu-'o,r.s- /[3()99.3 I l~ot/'1,/ f13CJCf't. d-
IA-i-t. 0 -111Z/f - Z.. {30 1 I 0"7.:kl~ ,._ 147:zo.JT,/J l/d7~1J5".~ /67~~ (. 1111:J.d> ' -,;,_7 ·0--nJ z.~ -J {~() IO'f~$$.A II'IJ.91,:J. IQ'/,~ • .5 llfN~$~.'1 I (J "'' :>(, • I 
lltl-8 -ii -m2i'-F'H ~o 03&-S'S. Cf ~OSiS7.~ vo18S'9,y IOJ. y~'1r/t tn~rset. ,_ 
tt/-9 111-m Zlf-BLK F=H An '~ '19-1. a 198'/S'~. 7 191!1_$'-}.7 _!/k'i$LI.3 i;'t Cb'"'l. ~ 
Ltl-10 I'OtJd. 10.3 i"ot.fl IDS80~.~ ltll.u'o~.3 IIJ36rJ>.__*i_ ltD~.rtJ fb. I 
w--H (0-.,l'l"'. ~ ~~~.2'/S,S V()R'fS".IJ to3;.o./V. c; lib~,"~·,_ 
tAJ ,.:.j;).. "' ltoi'-OCl 1 I!OfJo7.7 10£201.8 I Uk ~.1._"f IIIIK ~I} 9 7n 

' 
IRMA-tar~ r .J,.,Jc.. 

..4:61. 11111-1-;JJ- ~00/JJM.~ ~rnro D SlloOCJ.O Sooe~t>.o 

Rt!;uliloJ£- Wti'Co,;:.. 0' l'lqqqf,3 III~CJ.Jl A#'i'=tV~ 
v 

..461 ltd.eioiJ- II OtJ fltJO. o IDOUDO,O OD ooo,O tooooo.o 
~..JJ.J;.JG. fJtlq'J,.3 411 'l'f.f. 0 ~9~&, qtjt'il;,. 

v 
.48 W,u'r;/J- I$7JODO,O /S'IUOO.O I s:DOO tJ I 0 /SD_ooo.o 
£,11 tP;AI4 ltSl>OO~ 7 /$"000/. z. ISDD03.'=t 1!>1JWI, S 

(/ 'I 
II 



~ 
9 
:!! 
0 

!2 
~ 
g 
1: 
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en 

~ m 
F 
z p 

Project Nwlbera S'ltc.l. ODe{ - WIJ-uP~/1-

Date lqft:r/t;7 . 1330 qftf,fq1 ~117/97 
R.H. (\) IP!ttul ir1 D~~s,;J- 13JS"' 10 fG" 
'l'emp. ( •p ) 70 70 ..., 

Std. wt. 
Analyst ~ /11, 

f'ielc:I.Sample m1~ 
ID Number Number 1st 2nd 
w~-t a -mz-'1-t '143, s- &/'/3, 7 
W3-Z.. tJ -mz')- z. ~i(~$.7 L L/._'(S,3 
W.3 ... .3 0-I'YJZ.'i-3 tflf.j,(, 1./47. g 
w 3 -.'/ D- m z..t:t ... FB ""'"' s- ~1(5:0 

_11/3 -~ 6- mz.tt- PJ3 ~·-" 
,,, 33fD,O 

w!d:-1 r-mz.q-f 11ct;J,s;;' 119/.0 

METHOD 5 
PINAL WEIQIT 

I tea Weighed a ..;:3._'_r ...,.1./-..._.J.c,t_'_' ..--:..Fi..:.t..;..'/.f.t~r.;:::;;_.. ______ _ 

'1117191 9/JS"fq1 r-~ 
I,~ ..... ~ OQt> # 

" tfD3o 7t'J 
1{) 

r 
3d Pinal 'l'are Difference 

4th Sth Wt. (g) wt. (g) (mq) 

- Jo I" 1 >""" 1-/ 'I 3. (, l.ft./:J,7 ().~ 

- 3ul'-'10 l/'-1~.~ 'I t./1 .I 
- '· (p - 3ol (,~,... I./L{"1,i L/c.jj,.~ I. l. 

- 3olt;'-lr L/4'-/.fi L/'IS'. e; -J,I 

- JDf.;'- 'i 3-~ ~. I 3 ;'-{, 7 1.4 

/79/, I - /(J(I./ I '7'1 I I j_ ''"~· 3 tJ7{,, e 
WL/-2. I- n'I'L'1-2. s~~~.7 s~~.9'~ - ~ /0/'1 S'-:J;I, ~ ''"·G" &fft,04,; 
V--I- 3 T- WlZ._Cf-.3 53'1~11 33'1_/, s- 333,, ;a.. :u:~~ /0/f 3 3~(). c.J (,(),, ~ .:J7.3o.s-
WLI-1./- T-n129- FB {,(;1,'-/ fll~.c.l - , I o IS"' ~l.:l.l/ '1/, (p 6R 
-"'~-s T-WI2~- ~/3 lr.!, (, "l'l. 7 - 10~0 iiLCJ.L_f_ '19, 8 -_f) I 

f31't'f lt'oi1C.f! C).e_de.. " 
300A'II5.. :219. '1 3oo. tj 20~. 0 
.q L/ () fl"' q I.JL/(), 0 

soo A71Q ~'It:} I <J '199. 9 5"00. 0 
llkm . .Art'!!. tao·o.o 
..3 3l./ 0 ;tt'\ ., 331./o.o 
S:J.:;J.o ~ .. 5:J.~.o 
z.oou ..-..--:: lq9tt tj :J 6CJD. I 
3t:I0'4 _I( ~qqq, c; 3f}f)tJ.,I . 
Jt-'"'tJOtJ ~ t SOtJO. 3 1"199'1.'1 . 0 •.. 

.. 
I 





09/lS/97 12:03 ttS13 388 3342 wvvwr .......... 

~-----------------------------------------8Jr·----· 

TARED FILTER LOG 

NO.: :tfJ/(7/ 1.0. NO.: NO.: 3'0/l"'?c/ 1.0. NO.: 

OATEliiME NAME MASS . QATEl!]ME; NAME MASS 
#1f:At Iff/ HF' 9'rP. v #1~ /t'fJl .41'#' m;t 

#2f/'d< ?19 g/ l'rY.f #2~:tt IIJ( 4¥ f'ft:7 

#3 #3 

#4 . #4 

AVERAGE AVERAGE 
TARE MASS • Wtlc: IAREMASS • ,~, . . 

NO.: .7t>t,7.2 1.0. NO.: NO.: lD''7r J.D. NO.: 

D~IEliiM§ NAME MASS CALElDME NAME M!SS 
#1~ /!?~ bt' ~r.z #1W~ /PJZ. QY ,.,~.~ 

#2?jdt 12t 4'.7;r Wr:r #2¢A /ff/1 Uf' PJ2.( 

#3 #3 

#4 #4 

AVERAGE AVERAGE 
TARE MASS • ~.2C. TARE MASS • m.z . • 

NO.: Jo/&"J 1.0. NO.: NO.: ft'l~~ 1.0. NO.: 

DATElDMI; NAME MASS DAIEmME NAME uaas 
#1 r4& /Cl1 ur 9'n'. y #1~ /rJJ ~r,- ~9'9: 2 

#2#£ ,,, n:r· tmP #2-Wf4ol- .d'f/ f1"f7 z 

#3 #3 

#4 #4' 
- AVERAGE AVERAGE . 

TARE MASS • PV~[. TARE MASS • h'v.~ 
• • 



08/lS/87 12:02 ttS13 388 3342 PES CINCINNATI ...... l>lllUWI ljiOU~/UUQ 

~------------------------------------8-~--

TARED FILTER LOG . 

NO.: JqttVI 1.0. NO.: NO.: 10tlW 1.0. NO.: 

OATEl!]ME NAME· MASS DA:[ElilME NAME MASS 
# 1 th:Ai /[:17 4'V 9'W. v #1~ /rJ~ 4'r~ w~., 

#2-af @.J .tn'/ !WI' #2~/rJ? <tE/' S'Yl t · 
. 

#3· #3 . 
#4 #4 

AVERAGE AVERAGE 
TARE MASS • W~6. TARE MASS • fY11 Q. . • 

NO.: ?4/(f(l 1.0. NO.: NO.: :Wt'~C 1.0. NO.: 

DAIElDME NAME MASS DATEmM~ ~AME MASS 
#1 r4Lft /(01 Lff If'/":~ #1!'f#t 1'172 .4'f~ "'·' 
#2~Kft' ([.f!ll' ~r:~ #2r4/tl frt ~rr ,,,_, 
#3 #3 ·. 

#4 #4 

AVERAGE AVERAGE . 
TARE MASS • f!{:l, TARE MASS • 1'9'~. / . • 

NO.: l&Vl 1.0. NO.: NO.: JrVt9'f 1.0. NO.: 

QAielilMs NAME MA§~ DAIEJnMt; NAME M!SB 
#1~1 /C?~ .dr,.= ~l'r..J #1 ¢1!' /J'J( uc- Yf!?./ . 
#2 .p(A< /f'IJy h"/ !P.r. .i' #2(/JA' /I'IX J'.r, P/1?./ 

#3 #3 
#4 #4 

AVERAGE AVERAGE 
TARE MASS • ~~J;.J. TARE· MASS • I'ITI./ 

• • 

' 



09/1S/9T 12:02 1t513 398 3342 .... VV .. , V'VV 

----------~-----------------------------8~·~ ----
TARED FILTER LOG 

NO.: ?al(lc 1.0. NO.: NO.~ ;r;lat 1.0. NO.: tl"'}jo 

DAIEC!IME NAME MASS OAIEmME ~ME MASS 
:1:1 f@a£ A1J'I 

I 
.tlt"F m.t #1 *m /(/() ·IV ty'/.7 

#2~ /Ql tfh · Yl"l. o #2 ¢Jft /rfl 4jtf W7.7 

#3 #3 

#4 #4 

AVERAGE AVERAGE . 
TARE MASS . Wt.or ·TARE MASS • fV:Z . . 

NO.: J!JIIZ6 1.0. NO.: NO.: JrJitl'l 1.0. NO.: 

CAT§lJJME NAME M!SS DATElDME r:JAME M~SS 
#1 ¢:At mr dif( 9'Y~. f" #1 ~(tflS' H~ rr/.r 

#2pfd<lf:(b 1f.V mr- #2pfd£ mr m= 1'1'/.,. 

. 
#3 .#3 

#4 #4 

AVERAGE AVERAGE 
TARE MASS • ~1.!" TARE MASS : ?r/. t:r • 

NO.: fd/{f7 1.0. NO.: NO.: .:WI YO 1.0. NO.: 

CATEliJME NAME MAS5 DAIEltiME NAME MABS 
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Triangle Laboratories, Inc. 
Case Narrative 

Overview 

November 6, 1997 
TLI Project#: 43231 

Five train samples, three blank train samples and a DI water sample were analyzed for 
silver (Ag), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), cobalt (Co), 
chromium (Cr), manganese (Mn), nickel (Ni), phosphorus (P), lead (Pb), antimony (Sb), 
selenium (Se), thallium (Tl), zinc (Zn), and mercury (Hg). For all analyses, the samples 
and associated QC samples were prepared and analyzed following the guidelines of 
Method 29 April1996 Rev. Results reported relate only to the items tested. 

OCRemarks 

The release of this set of data by Triangle Laboratories, Inc. was authorized by the Quality 
Control Chemist who has reviewed each sample data package individually following a 
series of inspections/reviews. When applicable, general deviations from acceptable QC 
requirements are identified below and comments are made on the effects of these 
deviations upon the validity and reliability of the results. Specific QC issues associated 
with this particular project are: 

Sample Receipt: 

Eight train samples (without the filters) were received at 5 °C on September 12, 1997 in good 
condition under project# 43231. (The acetone rinse samples were temporarily put on hold and 
then reentered into the system on September 23, 1997) The components for the reagent blanks 
were not received with the samples. The containers for inlet (FRAce and FHAR) and outlet 
(FHAce and FHAR) blank were not marked ''BLK'' like the remaining blank containers. 

One reagent blank sample (except the KMn04 sample) was received without coolant on 
September 15, 1997 in good condition under project# 43243. The KMn04 sample arrived 
broken and the sample had leaked out, therefore, an analysis could not be performed for this 
sample. The sample also arrived without a client chain-of-custody. The Acetone rinse for the 
reagent blank was cancelled per the client's request. 

Eight filter and acetone rinse samples and one reagent blank filter were received without 
coolant on September 23, 1997 under project# 43350. All components that were received 
on September 12, 15, and 23, 1997 were processed under project 43231. The 
components for the inlet and outlet reagent blanks were combined on order to make one 
complete reagent blank train sample. Only eight samples were reported in this data 
package. 

Sample Preparation: 

Laboratory documentation of the sample preparation is included in the data package. 
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Triangle Laboratories, Inc. 
Case Narrative 

Instrumentation: 

November 6, 1997 
TLI Project#: 43231 

Silver (Ag), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), cobalt (Co), 
chromium (Cr), manganese (Mn), nickel (Ni), phosphorus (P),lead (Pb), antimony (Sb), 
selenium (Se ), and zinc (Zn) concentrations were determined by Inductively Coupled 
Plasma Emission Spectroscopy (ICP). Thallium (11) concentrations for the front half 
samples I-M29-1 FH, I-M29-FIELD BLANKFH, O-M29-1 FH, O-M29-3 FH, I-M29-3 
FH, and I-M29-2 FH were determined by Inductively Coupled Plasma Emission 
Spectroscopy (ICP). 

Thallium (Tl) concentrations for the back half samples and front half samples (except 
samples I-M29-1 FH, I-M29-FIELD BLANKFH, O-M29-1 FH, O-M29-3 FH, I-M29-3 
FH, and I-M29-2 FH) concentrations were analyzed by Graphite Furnace Atomic 
Absorption (GFAA). Due to instrument failure, all samples could not be analyzed by 
GFAA. 

Mercury (Hg) concentrations were determined by Cold Vapor Atomic Absorption 
(CVAA). 

The linear range for the instrument TJA 61E Trace Analyzer was based on four standards 
and a blank, which established a correlation coefficient value greater than or equal to 
0.995. A calibration curve, based on a blank and one standard, is established for each 
analytical run, followed by a check high standard and an initial calibration verification 
(ICV). The check high standard does not deviate from the calibration curve by more than 
5%. In addition, continuing calibration verifications (CCVs) are performed throughout 
the analytical run. 

A Reporting Detection Limit (RDL) is used instead of an Instrument Detection Limit 
(IDL). The spectrometer and atomic absorption instruments can achieve low detection 
limits between 0.2-8 ppb levels for many analytes. Triangle Labs is using RDL values of 
1-10 times the IDL as detection limits for reporting purposes. 

Data Review: 

All analytes found in the method blank (MB) prepared on September 25-26, 1997 are 
detected at a level equal to or less than the respective Reporting Detection Limits (RDLs) 
except for Zn. All analytes found in the method blank (MB) prepared on October 02-03, 
1997 are detected at a level equal to or less than the respective Reporting Detection 
Limits (RDLs) except for Mn. The following guidelines may be used to assess analyte 
concentrations relative to the method blank: 1. Analyte quantitations should be considered 
valid if the level of blank contamination is less than five percent of the level detected in the 
field sample, 2. Analyte quantitations should be considered estimated if the 
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Triangle Laboratories, Inc. 
Case Narrative 

November 6, 1997 
TLI Project #: 43231 

analyte level in the sample is five to twenty times the level of the analyte in the blank, or 3. 
Analytes whose level in a sample is the same as or less than five times the level detected in 
the associated blank should be considered present likely due to laboratory contamination 
and not native to the sample. Please note that the concentrations for samples prepared on 
September 25-26, 1997 should be considered biased high for Zn. Also note that the 
concentrations for samples prepared on October 02-03, 1997 should e considered biased 
highforMn. 

The client Ids did not match the Ids on the sample labels. The sample labels were used to 
identify the samples. 

A sampling date was not supplied by the client for the reagent blank received on 
September 15, 1997, therefore, the sampling to analysis holding times cannot be 
determined. The sample was analyzed within 23 days of sample receipt at Triangle 
Laboratories. Due to laboratory problems, samples I-M29-FHAR,BLK-5% 10% BH and 
O-M29-FHAR,BLK-5% 10% BH were not analyzed within the 28 day sampling to 
analysis holding time for Hg. All samples were analyzed within the six month sampling to 
analysis holding time for all other requested analytes. 

Due to a confusion in the laboratory, the sample preparation procedure deviated from the 
method. The filter and acetone rinse samples (except J/0 REAGENT BLANK FH) were 
not prepared simultaneously with the HN03 rinse samples on September 25-26, 1997. 
The filter and acetone rinse samples were prepared on October 02-03, 1997. The samples 
were analyzed separately and the concentrations from each analysis were added together 
in order to obtain a composited concentration for the front half samples. Only the 
elements with concentrations greater than the RDL were added together. If one 
concentration was below the RDL and one concentration was above the RDL, the 
concentration above the RDL was used in the calculations. If both concentration for each 
analysis from both preps were below the RDL, the concentration from the frrst analysis 
was used in the calculations. The results for the QC samples were not combined, 
however, the individual results for the QC samples were included in the data package. 

A duplicate analysis is not reported for elements analyzed by GFAA. The GFAA 
instrument analyzes two separate aliquots of the sample and averages the values for a final 
result. These two analyses agree within a RPD of 20% or a second run is done for that 
sample. The ICP instrument analyzes one continuous aliquot three times and averages the 
values for a final result. The ICP does not take two separate aliquots, therefore a DA is 
performed. 
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Triangle Laboratories, Inc. 
Case Narrative 

November 6, 1997 
TLI Project#: 43231 

The post-digestion spike (PDS) for Tl for the sample I-M29-1 FH (prepared on October 
02-03, 1997) demonstrated a percent recovery outside the QC criteria of 85-125 percent, 
which indicates significant matrix effects specific to this analyte in the native sample 
matrix. The Method of Standard Additions (MSA) was performed on all of the samples 
prepared on October 02-03-1997. The MSA results are reported if the correlation 
coefficient value is at least 0.995. Only samples I-M29-FHAR,BLK BH (prepared on 
September 25-26, 1997), O-M29-2 FH and O-M29-FIELD BLANK FH had passing 
correlation coefficients. The remaining samples that were analyzed by GF AA 
demonstrated significant matrix interferences during analysis and the results reported are 
considered underestimated. 

Due to instrument failure, all of the samples could not be analyzed by MSA for a second 
time. The initial results for all of the samples (except for the samples that had passing 
MSAs and for samples I-M29-1 FH, I-M29-2 FH, and I-M29-3 FH) were taken from the 
initial GFAA analysis. The samples I-M29-1 FH, I-M29-2 FH, and I-M29-3 FH were 
reanalyzed by ICP and the Tl concentrations were taken from the reanalysis data. 

The post-digestion spike (PDS) for P and Tl for samples I-M29-1 FH and I-M29-1 BH 
demonstrated percent recoveries outside the QC criteria, which may indicate significant 
matrix effects specific to these analytes in the native sample matrix. Please note that these 
samples should be considered biased low for these elements due to matrix interferences. 

The post-digestion spike (PDS) for Ag for the sample I-M29-2 FH demonstrated a 
percent recovery slightly outside the QC criteria, but does not indicate any significant 
matrix effects specific to this analyte in the native sample matrix. 

The pre-digestion spike (MS) and the pre-digestion spike duplicate (MSD) for Hg for the 
sample I-M29-3-5% 10% BH demonstrated percent recoveries outside the QC criteria, 
which may indicate significant matrix effects specific to this analyte in the native sample 
matrix. Please note that this sample should be considered biased low for Hg due to matrix 
interferences. 

The recoveries for the post-digestion spike (PDS) are not reported for Mn, Pb, and Zn for 
sample I-M29-1 FH and I-M29-2 FH. The spike concentrations added were insignificant 
in comparison to the levels of these analytes present in the native sample. 

The recoveries for the pre-digestion spike (MS) and the pre-digestion spike duplicate 
(MSD) are not reported for Hg for samples I-M29-2-5% 10% BH and O-M29-1-5% 10% 
BH. The spike concentrations added were insignificant in comparison to the levels of this 
analyte present in the native sample. 
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Triangle Laboratories, Inc. 
Case Narrative 

November 6, 1997 
TLI Project#: 43231 

QC requirements: 

The duplicate analyses for analytes analyzed by GFAA cannot be considered valid 
qualifiers if the concentrations of the analytes in the original and/or duplicate sample are 
not at least five times the respective RDL. The RPDs for these analyses are indicated by 
"<RDL" in the Analyte Summary Reports. 

The duplicate analyses for analytes analyzed by ICP cannot be considered valid qualifiers if 
the concentrations of the analytes in the original and/or duplicate sample are not at least 
ten times the respective RDLs. The RPDs for these analyses are indicated by or "<RDL" 
in the Analyte Summary Reports. 

For duplicate analyses which are valid qualifiers, the quality control RPD is ± 20.0 
percent. If RPDs are outside this range, interferences are suspected. 

The serial dilution analyses for analytes analyzed by OF AA cannot be considered valid 
qualifiers if the concentrations of the analytes in the serial dilution sample are not at least 
five times the respective RDLs. The serial dilution RPDs for these analyses are indicated 
by "<RDL" in the Analyte Summary Reports. 

The serial dilution analyses for analytes analyzed by ICP cannot be considered valid 
qualifiers if the concentrations of the analytes in the serial dilution sample are less than ten 
times the respective RDLs. The serial dilution RPDs for these analyses are indicated by 
"<RDL" in the Analyte Summary Reports. 

For serial dilution analyses which are valid qualifiers, the quality control RPD is± 10.0 
percent. If RPDs are outside this range, interferences are suspected. 

The quality control range for percent recoveries of laboratory control spiked samples is 
80-120. 

The quality control range for percent recoveries of spiked samples is 75-125. If recoveries 
are outside this range, a matrix effect is suspected. 

If the analyte concentrations analyzed by GF AA in the native samples are less than five 
times the respective RDLs, or if valid serial dilution analyses demonstrate RPDs outside 
the ten percent quality control range, the percent recoveries of post-digestion spiked 
samples is 75-125. If recoveries are outside this range, all matrix-related samples are 
analyzed by the Method of Standard Additions (MSA). The MSA analysis for each 
sample is reported only if the correlation coefficient value is at least 0.995. 
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Triangle Laboratories, Inc. 
Case Narrative 

November 6, 1997 
TLI Project#: 43231 

By our interpretation, the analytical data in this project are valid based on the guidelines of 
Method 29 Aprill996 Rev. Any specific QC concerns or problems have been discussed in 
the QC REMARKS section with emphasis on their effect on the data. Should Pacific 
Environmental Services have any questions or comments regarding this data package, 
please feel free to contact Project Scientist, Amy J. Boehm, at (919) 544-5729 ext.268. 

For Triangle Laboratories, Inc., 

Report Preparation 

c::::.:-r%vlrA ~h 
Linda F. Jones 
Report Preparation Chemist 

Quality Control 

6fl 
6re.-.da f/.(3E>I! 

Report Preparation Chemist 

The total. number of pages in this data package is:~ 
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TRIANGLE LABORATORIES, INC. 

LIST OF CERTIFICATIONS AND ACCREDITATIONS 

ENVIRONMENTAL 

American Association for Laboratory Accreditation. Accredidation pending. Certificate 
Number 0226-01. Accreditation for technical competence in Environmental Testing.(lncluding 
Waste Water, Soi/Haz Waste, Pulp/Paper, and Air Matrices) Parameters are AOX/TOX, and 
Dioxin/Furan. Method 1613 for Drinking Water. 

State of Alabama, Department of Environmental Management. Expires December 31, 
1997. Laboratory I. D.# 40950. Dioxin in drinking water. 

State of Alaska, Department of Environmental Conservation. Expires December 21, 1997. 
Certificate number OS-00397. Dioxin in drinking water. 

State of Arizona, Department of Health Services. Expires May 26, 1998. Certificate 
#AZ0423. Drinking Water for Dioxin, Dioxin in WW and S/H Waste. 

State of Arkansas, Department of Pollution Control and Ecology. Expires February 18, 
1998. Pulp/paper, soil, water, and Hazardous Waste for Dioxin/Furan; AOXITOX. 

State of California, Department of Health Services. Expires August 31, 1999. Certificate 
#1922. Selected Metals in Waste Water; Volatiles. Semi-volatiles, and Dioxin/furan in WW and 
Soi/Haz Waste. Dioxin in drinking water. 

State of Connecticut, Department of Health Services. Recertification pending. Registration 
# PH-0117. Dioxin in drinking water. 

Delaware Health and Social Services. Expires December 31, 1997. Certificate #NC 140. 
Dioxin in drinking water. 

Florida Department of Health and Rehabilitative Services. Expires June 30, 1998.Dioxin in 
DW. Drinking Water ID HRS# 87424. Metals, Extractable Organics (GC/MS), Pesticides/PCB's 
(GC) and Volatiles (GC/MS) in Environmental Samples. Environmental water ID HRS# 
E87411. 

-
Hawaii Department of Health. Expires March 1, 1998. Dioxin in drinking water. "Accepted" 
status for regulatory purposes . 

Revised 10128197 RM 

Printed 10129197 
Triangle Laboratories, Inc. 

801 Capitola Drive P.O. Box 13485 
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485 
919-544-5729 Fax# 919-544-5491 8 



Idaho Department of Health and Welfare. Expires November 30, 1997. Dioxin in drinking 
water. 

State of Kansas, Department of Health and Environment. Expires January 31, 1998. 
Environmental Analyses/Non potable Water and Solid and Hazardous Waste. Method 1613 
for drinking water. ID #'s- Drinking water and/or pollution control- E-215. Solid or Hazardous 
Waste- E-1209. 

Commonwealth of Kentucky, Department for Environmental Protection. 
December 31, 1997. 10#90060. Dioxin in drinking water. 

Expires 

Maryland Department of Health and Mental Hygiene. Expires September 30, 1998. 
Certification #235. Drinking water by Method 1613A. 

State of Michigan, Department of Public Health. Expires June 3, 1998. Drinking water by 
Method 1613. 

Mississippi State Department of Health. No expiration date.. Dioxin in drinking water. 

Montana Department of Health and Environmental Services. Expires December 31, 1997. 
Dioxin in drinking water. 

State of New Jersey, Department of Environmental Protection and Energy. Extended by 
state. Temporary certificate until December 31, 1997. ID #67851. BNAs and Volatiles. Dioxin in 
drinking water. 

State of New Mexico, Environment Department. Recertification pending. Dioxin in drinking 
water. 

New York State Department of Health. Expires April 1, 1998. ID #11026. Environmental 
Analyses of non-potable Water, Solid and Hazardous Waste. Method 1613 in DW. 

State of North Carolina, Department of Environment Health and Natural Resources 
Expires August 31, 1999. Certificate# 3n51. Dioxin in drinking water. 

State of North Carolina, Department of Environment, Health, and Natural Resources, 
Division of Environmental Management. Expires December 31, 1997. Certificate # 485. 
Metals, pesticides & PCBs, semi-volatiles and volatiles; TCLP. 

North Dakota State Department of Health and Consolidated Laboratories. Expires 
December 31, 1997. Certificate# R-076. Effective October 4, 1993. Dioxin in drinking water. 

Revised 10/28197 RM 

Printed 10129/97 
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Oklahoma Department of Environmental Quality. Expires August 31, 1998. Laboratory 
#9612. Dioxin by 1613A, 8290 and 8280. 

State of South Carolina, Department of Health and Environmental Control. Expires April 1, 
1998. Certificate number #99040001 (drinking water). Expires August 31, 1999. Certificate 
number #99040002 (other parameters). Dioxin/Furans, BNA, Volatiles, and PCBs/pesticides 
under Clean Water Act, 2,3,7,8-TCDD for Drinking Water, and Organic extractables for Solid 
and Hazardous Waste. 

State of Tennessee. Department of Environment and Conservation. Expires February 5, 
1999. 10 #02992. Method 1813 Drinking water only. 

U.S. Department of Agriculture Soil Permit. Expires September 30, 2001. Permit No. S-
3790. Under the authority of the Federal Plant Pest Act, permission is granted to receive 
foreign soil samples for use in laboratory analysis. 

U.S. Army Corps of Engineers. Expires November 30, 1997. Validated to perform methods 
8280 & 8290 for Lockbourne Landfill Site Investigation, Defense Distribution Depot Projects, 
and assorted projects for the USACE North Pacific Division Laboratory. 

U.S. EPA Region V. Expires November 14, 1999. Dioxin in drinking water. 

U.S. EPA Region VIII, for the State of Wyoming. Expires November 13, 1997. Dioxin in 
drinking water. 

State of Utah, Department of Health. Expires December 31, 1997. Certificate Number E-166. 
Certification for the following parameters: Semi-Volatiles and Volatiles under RCRA; Volatiles 
under Clean Water Act; Dioxin/furans by Method 8280; Drinking water for Dioxin by Method 
1613; Metals including Mercury and Microwave Digestion. 

Commonwealth of Virginia, Department of General Services, Division of Consolidated 
Laboratory Services. Expires June 30, 1998. ID # 00341. Dioxin in drinking water. 

State of Washington, Department of Ecology. Expires September 11, 1998. Lab 
Accreditation Number C067. Scope of Accreditation applies to water analyses for 
Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans, BNA Extr (Semivolatile) 
Organics and Purgeable {Volatile) Organics. 

State of Washington, Department of Health. Expires April 30, 1998. Dioxin in drinking water. 
Lab J.D. 129 

State of West Virginia, Departm~nt of Health. Expires December 31, 1997. Certificate No. 
9923(C). Dioxin in drinking water. 

Revised 10/28/97 RM 

Printed 10129/97 
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State of Wisconsin, Department of Natural Resources. Expires August 31, 1998. 
Laboratory 10 Number 999869530. Certification for the following categories of Organics: 
Purgeable, Base/Neutral, Acid, PCBs, and Dioxin. Expires November 14, 1999. Laboratory ID 
999869530. Dioxin in drinking water. 

PHARMACEUTICAL 

Drug Enforcement Agency (DEA). Expires November 30, 1997. Registration number 
RT01195835. Controlled substance registration for schedules 1,2,3,3N",4,5. 

N.C. Department of Human Resources. Expires October 31, 1998. Registration number 
NC-PT 0000 0031. North Carolina controlled substances registration. Application submitted for 
renewal. 

Food & Drug Administration (FDA) Registration. Expires June 1998. ID #!s 001500 
1053481. Annual registration of drug establishment Annual registration of drug establishment 

OTHER 

Clinical Laboratory Improvement Amendments (CLIA) Registration. Expires May 30, 1999. 
10 # 34D0705123. Department of Health & Human Services, Health Care Financing 
Administration. 

U.S. EPA Large Quantity Hazardous Waste Generator. No expiration date. EPA 10 
#NCD982156879. Permit indicates that the laboratory is a large generator of hazardous waste. 

North Carolina Radioactive Materials License. Expires April 30 1998". License No. 032-
0954-1. License authorizes the licensee to receive, acquire, own, possess, transfer, import and 
use such radioactive materials as designated. 

North Carolina General License for Radiation Protection. No. expiration date. License No. 
032-875-0G. The general license applies only to radioactive material contained in devices 
which have been manufactured and labeled in accordance with specific requirements. 

Revised 1 0128197 RM 

Printed 1 0129197 
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ABBREVIATIONS 

BH =Back Half 
CCB ::: Continuing C31ibraticn Blaak 
CCV= Continuing Cllibration Vei& arion 
CHECK HS =Check Bigh Stmdatd 
D = D'l 1' = .~ytic:ll Duplic:m: (P"""~.epc~ed.M .• Dnpbre) 
DA = Duciicte AnaMis . . 
FH = From Half 
FV = F~ Oigestate Volum: 
ICB = Icitial Dlibrarion Blank 
rev = Initial Dlibrarion v erific:Jtion 
ICSAB = Interie~ Qcck Soluticn (Soluticn AB) 

I= Initial 
F=F~ 
Solution AB cont:lios commcn inte' fi:teurs in addition co tbe :malyte of interest. 

IDL = InstrUII'..ent Detec::ion Limit 
L = Sc:~.al. Dilution 
LCS = Llbor:ltory ContrOl Spike Sample 
MB = ~Iethod Blaok 
MPV = ~Ie:t:~/ P!'epar:Irion Volum: 
MS = ~-&gestion Spike 
MSD = Pre-digestion Spike Duplic:lte. 
N/ A= Not Applicable 
N/Av =Not Available 
NN =Not Valid 
PDS = Post~aesticn Spike 
%REC =Percent Reco~ 
RDL = Reporting Detection Limit 
RPD = Relative Perc:nt Diffi::tem::e 
T = .~ytic:ll Triplic:liC (Prepared Triplicate; 1Dr Hg anaiym by Method 7471 oaly) 
TV =Total Sample VoJum: 
< = Analyte conccntr:ltion in tile sample js Jess tban the Iespeaive RDL 

·-· ... ·- .... ~ . . . . . . 
12 
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STANDARD CONCENTRATIONS 
for the TJA 61E TRACE ANALYZER 

Note: Use this reference page to review the raw data from the TJ~ 61E Trace Analyzer. 

This page includes the standard concentrations for the check high standard, initial calibration 
verification (ICV), continuing calibration verification (CCV), and the interference check solution 
(ICSAB). In addition the reporting detection limit (RDL) and wavelength are reported for each 
analyte. 

Revision Date: 15-Jul-96 
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CALCULATIONS FOR AIR SAMPLES 

RF.SULTS FOR TRACE :METALS (except mercury): 

RESULT in Jlg (Front Half) = IJ.g/L * FV CmLl * DF 
lOOOmlJL 

•• RESULT in Jlg (Back Half & Impingers) = IJ.g/L *TV Cml..l * FV CmLl * DF 
mL used * 1000 mUL 

FV = final volume in mL 
TV = total volume in mL 

. DF = Dilution Factor 

The RESULTS for combined Front Half & Back Half samples use the same calculation as the 
Back Half & impinger samples. 

RESULTS FOR MERCURY (Jig): 

RESl.J"L T in J.Lg (Front Halt) = J.Lg/L * (mL FV/mL aliquot) * .MPV * DF 

RESULT in J.Lg (Back Half & Impingers) = J.lg/L"' (mL TV/mL aliquot)* MPV * DF 

MPV = mercury preparation volume = 0.1 L 

% REC (Percent Recoverv) for :\-IS/1\tlSD Hg spikes: 

%REC =spike sample results- original sarrmle results * 100 
true spike sample results 

NOTE: Original sample results less than the RDL are not used in calulations. 

% REC (Percent Recovery) for PDS: 

%REC = Spike sample IJ.g/L cone. - original sample LLg/L cone. * 100 
spike cone. (J.Lg/L) 

% REC (Percent Recoverv) for LCSILCSD: 

RPDs: 

%REC =Spike sample IJ.g/L cone. * 100 
spike cone. {JJ.g/L) 

RPD = I Result 2 • Result 1 I * 100 
(Result 2 + Result 1 )12 Rev. 2-0ct-96 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Client Sample ID: I-M29-FHAR,FIELD BLANK FH 
TI..I Samnle ID: 183-3-IB 184-23-4AB F1l 
Date Received: Seotember 12 15.& 23. 1997 
Date Prenared: Sent. 25-26 & Oct 2-3 1997 
Date Analvzed: October7.8.23 & 2~1997 
Matrix: Air 

Triangle Laboratories, Inc . 
. 801 Capitola Drive * Durham, North Carolina 27713 

Tele: (919) 544-5729 *Fax: (919) 544-5491 
Printed: 07-Nov-97 at 11:03 AM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durham, North Carolina 27713 
Tele: (919) 544·5729 • Fax: (919) 544·5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 07-Nov-97 at 11:03 AM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, North Carolina 27713 
Tele: (919) 544-5729 "'Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories. Inc. 
801 Capitola Drive • Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 07-Nov-97 at 11:03 AJ.\1 



Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive "' Durham, North Carolina 27713 
Tele: (919) 544-5729 "'Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Client Samole ID: I-M29-3-FH 
11..1 Samnle ID: 183-3-4B 184-23-3AB FH 
Date Received: Seotember 12.15.& 23. 1997 
Date Preoared: Seot. 25-26 & Oct 2-3 1997 

Date Analy_zed: IOctober7.8.23 & 29-30. 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 07-Nov-97 at 11:03 AM 

23 



Client: Pacific Environmental Services 
Project Nwnber: 43231 

Sample Report 

Triangle Laboratories. Inc. 
801 Capitola Drive * Durham. North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental SerVices 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 07-Nov-97 at 11:03 AM 



Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories. Inc. 
801 Capitola Drive* Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
PrQject Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 07-Nov-97 at 11:03 AM 



Client: Pacific Environmental Services 
ProjectNumber: 43231 

Sample Report 

Client SampJe ID: O-M29-1.BH 
11..1 Samole ID: 183-3-6C BH 
Date Received: '" 

_._ 
12.1997 

Date Preoared: Seotember 25-26 1997 
lnare A ~. Jctoner 07-08. 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, North Carolina 27713 
Tele: (919} 544-5729 *Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Client Sample ID: O-M29-2FH 
11.1 Samole ID: 183-3-?B 184-23-7AB FH 
Date Received: Seotember 12 15.& 23. 1997 
Date Preoared: Seot. 25-26 & Oct. 2-3 1997 
Date Analvzed: October 7.8.23 & 29-30 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive"' Durham, North Carolina 27713 
Tele: (919) 544-5729 "'Fax: (919) 544-5491 

Printed: 07 -Nov-97 at 11:03 AM 
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CHent: Pacific Environmental Services 
ProjectNumber: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46PM 
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Client: Pacific Environmental Services 
PrQject Number: 43231 

Sample Report 

Client Samole ID: O-M29-lFH 
11..1 Sarnole ID: 183-3-8B 184-23-8AB FH 

i Date Received: Seotember 12.15.& 23. 1997 
Date Pre12_ared: Seot. 25-26 & Oct. 2-3 1997 
Date Analvzed: October7.8 23&29:-30 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 07-Nov-97 at 11:03 AM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories. Inc. 
801 Capitola Drive "'Durham. North Carolina 27713 
Tele: (919} 544-5729 "'Fax: (919} 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-·5491 

Printed: 03-Nov-97 at 04:56 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919} 544-5491 

Printed: 03-Nov-97 at 04:56 PM 
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Client: Pacific Environmental Services 
Project Nwnber: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive "'Durham, North Carolina 27713 
Tele: (919) 544"5729 "'Fax: (919) 544··5491 

Printed: 03-Nov"97 at 04:56PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Client Sample ID: I-M29-2FH 
11.1 Samole ID: 184-23-2AB FH 

Date. Received: Sentember 23. 1997 
Date PreJ>ared: October 02-03 1997 
Date Analvzed: !Octoher07.08.23 & 30. 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 30-0ct-97 at 02:18PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Client Samnle ID: I-M29-2 F"H L 
1LI Sam_ple ID: 184-23-2AB FH L 
Date Received: 1Sentember2_3, 1991_ 
Date Prenared: October 02-03, 1997 
Date Analvzed: IOctober07.08.23 & 30. 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 30-0ct-97 at 02:18PM 



Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Client Sample ID: 1-M29-1 FH 
n..I Samole ID: 183-3-2B F1I 
Date Received~ • SenrernLer 12. 1997 
Date Prepared: September 25-26 1997 
Date Analvzed· .. IOrtnN-t-07-08. 1997 
Matrix: Air 

Triangle Laboratories. Inc. 
801 Capitola Drive • Durham. North Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, North Carolina 27713 
Tele: (919) 544"5729 • Fax: (919) 544-5491 

Printed:· 05-Nov-97 at 03:46PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 30-0ct-97 at 02:18 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Client Sample ID: I-M29·-3 FH DA 
TI.I Samole ID: 184-23-3AB FH DA 
Date Received: I Sentember 23 1997 
Date Preoared: October 02-03 1997 
Date Analvzed· October 07 OR 2~ & ~0- 19Q7 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durh:un, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544 .. 5491 

Printed: 30-0ct-97 at 02:18PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive "' Durham, North Carolina 27713 
Tele: (919) 544-5729 "'Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Sample Report 

Triangle Laboratories, Inc. 
801 Capitola Drive *Durham, North Carolina 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:46 PM 
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Client: Pacific Envirorunental Services 
Project Number: 43231 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durham. NC 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Pr 05-Nov-97 at 03:48PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

October 07 08 23 & 30 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive "'Durham, NC 27713 
Tele: (919) 544-5729 * Fax: (919) 544-5491 

October 07 08 23 & 30 1997 
Air 

Pr 30-0ct-97 at 02:18PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durllam, NC 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

P 05-Nov-97 at 03:48PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Triangle Laboratories, Inc. 
801 Capitola Drive *Durham. NC 27113 
Tele: (919) 544-5729 * Fax: (919) 544-5491 

Pr 05-Nov-97 at 03:48PM 
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Client: Pacific Environmental Services 
Proiect Number: 43231 

Triangle Laboratories, Inc. 
801 Capitola Drive • Durham, NC 27713 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

Pr 30-0ct-97 at 02:18PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

Triangle Laboratories, Inc. 
801 Capitola Drive "' Durbam, NC 27713 
Tele: (919) 544-5729 "'Fax: (919) 544-5491 

P 05-Nov-97 at 03:48PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

QA: Matrix Spikes (Post-Digestion) 
Client Samole ID: I-M29-1 FH PDS 
1LI Samole· ID: 183-3-2B FH PDS 
Date Prepared: September 25-26, 1997 

Date Analvzed: October 07-08 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, NC 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:48PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

QA: Matrix Spikes (Post-Digestion) 
Client Samo1e ID: I-M29-2 FH PDS 
11..1 Samo1e ID: 184-23-2AB Fi! PDS 
Date Prepared: October 02-03, 1997 

Date Analyzed: October 07 08 23 & 30 1997 
Matrix: Air 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, NC 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 30-0ct-97 at 02:18PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

QA: Matrix Spikes (Post-Digestion) 
Oient Samole ID: 1-M29-1 BH PDS 
11..1 Samnle ID: 183-3-2C BH l>DS 
Date Prepared: September 25-26.1997 
Date Analvzed: October 07-08 1997 
Matrix: Air 

Triangle Laboratories. Inc. 
801 Capitola Drive* Durham. NC 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:48PM 
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Client: Pacific Environmental Services 
ProJect Number: 43231 

QA: Method Blank 

TI..I Samnle ID: 
. 43231 MB 

Date Preoared: Seotember 25-26. 1997 
Date Analyzed: October 07-08, 1997 
Matrix: N/A 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, NC 2771 Printed: 05-Nov-97 at 03:48PM 
Tele: (919) 544-5729 *Fax: (919) 544-5491 
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Client: Pacific Environmental Services 
Project Number: 43231 

QA: ICP Method Blank 

TI..I Samnle ID: 
. 

43231 MB 
Date Prepared: October 02-03 1997 
Date Analvzed: October 07 08.23 & 30, 1997 
Matrix: N/A 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, NC 2771 Printed: 06-Nov-97 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

at 02:08PM 
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Qient: Pacific Environmental Services 
Project Number: 43231 

QA: Lab Control Spikes 

TLI Samole ID: 43231 LCS 
Date Preoared: Seotember 25-26, 1997 
Date Analvzed· October 07-08 1997 
Matrix· N/A 

Triangle Laboratories, Inc. 
801 Capitola Drive * Durham, NC 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 05-Nov-97 at 03:48PM 
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Client: Pacific Environmental Services 
Project Number: 43231 

QA: ICP Lab Control Spikes 

11.1 Sample ID: 43231 LCS 
. 

Date Preoared: October 02-03 1997 
Date Analvzed: October 07 08 23 & 30 1997 
Matrix: N/A 

Triangle Laboratories, Inc. 
801 Capitola Drive* Durham, NC 27713 
Tele: (919) 544-5729 *Fax: (919) 544-5491 

Printed: 30-0ct-97 at 02:18PM 
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Client: 
ProJect Number: 

Sample Report 

I-M29-FHAR,AELD BLANK FH 
I-M29-FHAR,FIELD BLANK FH D 

I"M29-FHAR,BLK-5'% 10'% BH 
I·M29-FHAR,BLK-5'% 10% BH D 

I·M29-BlK~HAR HN03 
I·M29-BU<-BHAR HN03 0 

I·M29-BLK-KMn04 
I·M29-BLK-KMn04 0 

I·M29-BLK-KMn04-HCI 
I-M29-BLK-KMn04-HCI 0 

I-M29-1-FHAR FH 
I-M29-1-FHAR FH D 

I-M29-1·5% 10% BH 
I-M29-t-5'Yo 10'% BH D 

I-M29-t-BHAR HN03 
I"M29-1..SHAR HN03 D 

I-M29·1·KMn04 
I-M29+KMn04 0 

I-M29-1·KMn04-HCI 
I-M29·1·KMn04-HCI D 

I-M29·2-FHAR FH 
I-M29-2-FHAR FH D 

I-M29-2-5'% 10"/o BH 
I-M29·2·5'Yo 10% BH 0 

1-M29-2-BHAR HN03 
I-M29-2-BHAR HN03 D 

I-M29·2·KMn04 
I-M29·2·KMn04 D 

I·M29·2-HCI 
I·M29-2·HCI D 

Paclftc Envlronmelltal Services 
43231 

Page 1 of5 

CVAA ANAL YTE SUMMARY REPORT 

183-3·1 B, 184-23-4AB 0.087 N!A 100 5 1 
183-3"1B,184-23-4AB D 0.(119 NIA 100 5 1 

1~1BC 0.013 300 N/A 5 1 
1~1BCO 0.005 300 NIA 5 1 

183-3-.10 0.(1Zl 61 NJA s 
183-3-100 0.029 61 NJA 5 

183-3·1E 0.076 263 NIA 5 1 
183-3"1ED 0.176 263 NIA 5 1 

1~1EF 0.008 10.5 N/A 5 
183-3"1EFO 0.024 10.5 NIA 5 

183-3-28,184-23·1AEI 5.269 N/A 100 5 
183-3-2B,184-~1AEI 0 5.153 N/A 100 5 

183-3-2C 3.766 410 N/A 5 1 
183-3"2CD 4.031 410 NJA s 1 

183-3·20 0.070 100 N/A 5 
183-3·200 0.073 100 NJA 5 

183-3·2E 0.698 370 N/A 5 1 
183-3·2E D 0.730 370 N/A 5 1 

183-3·2F 0.067 21 N/A 5 1 
183-3·2FO 0.064 21 N/A 5 1 

183-3~B.184·23·2AB 9.249 N/A 100 5 
183-3~B.184-23·2AB D 9JJ97 N/A 100 5 

1~CDX5 3.449 460 N/A 5 5 
1~COX5D 3.428 460 N/A 5 5 

183-3~0 0.807 110 N/A 5 1 
183-3~00 0.788 110 N/A 5 

183-3~E 1.174 360 NJA 5 
i183-3-3ED 1.217 360 NJA 5 

183-3~F 0.062 23 NIA 5 
183-3~FO 0.053 23 N/A 5 

< 0.400 
< 0.400 .< MOO 

< 1.20 

< 1.20 < 1.20 

< 0.244 
< 0.244 < 0244 

1.05 
< 1.05 < 1.05 

< 0.042 
< 0.042 < 0.042 

10.5 
10.3 10.4 

30.9 
33.1 32.0 

< 0.400 
< 0.400 < 0.400 

5.17 
5.40 5.28 

< 0.084 
< 0.084 < 0.084 

18.5 
18.2 18.3 

159 
158 158 

1.78 
1.73 1.75 

8.45 
8.76 I 8.61 

< 0.092' 
< 0.092 < 0.092 



:rtlent: 
_ o!ect Number: 

Sample Report 

11129-3-FHAR FH 
11129-3-FHAR FH 0 

1-M29-3-5% 10% BH 
IA29-3-5% 10% BH 0 

1-M29-3-8HAR HN03 
1-M29-3·8HAR HN03 0 

\1129-3-KMn04 
I-M29-3-KMn04 0 

M29-3-HCI 
M29-3-HCIO 

O-M29-FHAR FH 
I·M29-FHAR FH 0 

O·M29-FHAR,BLK·5% 10% BH 
O-M29-FHAR,BLK-5% 10"/o BH 0 

•-M29-8LK-BHAR HNO~ 
O·M29-BLK-BHAR HNOS D 

l·M29-BLK-KMn04 
I·M29-BLK-KMn04 0 

O-M29.$-HCI 
~" ._n 

€-L p. ,-lt~ --., 
"l-M29~·HCI 0 '(.1"' c. 

v·M29-1-FHAR FH 
O·M29-1·FHAR FH 0 

I·M29-1-5% 10% BH 
v·M29·1·5% 10"/o BH 0 

i-M29·1-BHAR HN03 
l-M29-1·BHAR HN03 0 

~ O·M29-1·KMn04 
'1-M29·1·KMn04 0 

.J-M29·1·HO 
O-M29-1·HCI 0 

Pac:ific EnviroDmental Services 
43231 

Page2of5 

0/AA ANAL YTE SUMMARY REPORT 

183-3-48 0.060 NIA 100 5 
183-3-480 0.049 NIA 100 5 

183-3-4C 7.919 340 NIA 5 1 
183-3-4CO 7.987 340 N/A 5 1 

183-3-40 0.143 100 N/A 5 
183-3-400 0.141 100 N/A 5 

183-3-4E 0.726 393 NIA 5 
183-3-4EO 0.601 393 N/A 5 

183-3-4F O.Of!T 21 N/A 5 
183-3-4FO 0.125 21 N/A 5 

183-3-58 0.043 NIA 100 5 
183-3·580 0.054 NIA 100 5 

183-3-SBC 0.003 150 NIA 5 
183-3-58C 0 0.005 150 NIA 5 

183-3-50 0268 50 NIA 5 
183-3-500 0290 50 NIA 5 

183-3-5E 0.043 255 NIA 5 
183-3-5EO 0.062 255 NIA 5 

183-3-5EF 0.011 110 NIA 5 
183-3-5EF 0 0.035 110 NIA 5 

183-3-68 0.284 NIA 100 5 
183-3-680 0.076 NIA 100 5 

183-3-6C OX5 7.221 350 NIA 5. 5 
183-3-6C OX5 0 7.183 350 NIA 5 5 

183-3-60 1.002 99 NIA 5 
183-3-600 0.994 99 NIA 5 

183-3-6E 0.666 375 NIA 5 
183-3-6ED 0.707 375 NIA 5 

183-3-6F 0.915 24 NIA 5 
183-3-6FO 0208 24 NIA 5 

< 0.400 
< 0.400 <: 0.400 

53.8 
54.3 54.1 

< 0.400 
< 0.400 <: 0.400 

5.71 
4.72 5.22 

< 0.084 
< 0.084 < 0.084 

< 0.400 
< 0.400 < 0.400 

< 0.600 
< 0.600 < 0.600 

0.268 
0.290 0.279 

< 1.02 
< 1.02 < 1.02 

< 0.440 
< 0.440 < 0.440 

0.568 
< 0.400 < 0.484 

253 
251 252 

1.98 
1.97 1.98 

5.00 
5.30 5.15 

0.439 
0.100 0.270 
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Cllent: 
ProJect Number: 

Sample Report 

lDate ~ 
Date Preoared: 
Date Analvzed: 
DATA FILE: 
lMmix~ 

O-M29-2-FHAR FH 
O·M29-2·FHAR FH 0 

O-M29-2-5% 10% BH 
O-M29-2·5% 10"/o BH 0 

O-M29·2·BHAR HN03 
O·M29-2-BHAR HN03 0 

O-M29-2·KMn04 
O-M29-2-KMn04 0 

0-M29·2-HCI 
0-M29·2·HCI D 

O·M29-3·FHAR FH 
O-M29-3-FHAR FH 0 

O·M29-3-5% 10% BH 
O·M29-3-5% 10% BH 0 

O-M29-3-BHAR HN03 
O·M29-3·BHAR HN03 0 

O-M29-3·KMn04 
O-M29-3-KMn04 D 

O-M29-3-HCI 
O-M29-3-HCI D 

I,O-M29-REAGENT BLANK FH 
I.O·M29-REAGENT BLANK FH D 

REAGENT BLANK BH 
REAGENT BLANK BH 0 

REAGENT BLANK HN03 
REAGENT BLANK HN03 0 

REAGENT BLANK HCI 
REAGENT BLANK HO D 

REAGENT BLANK 01 H20 
REAGENT BLANK 01 H20 0 

Pacmc Environmental Services 
43231 

"· .'L 12 & 15. 1997 
Sept. 25-0ct.lO 1997 
Seot. 30 & Oct. I 8 & 10 1997 
ABll AB812 AB816 & AB818 
lAir . 

Page3of5 

c-./AA/tNM.. YTE SUMMARY REPORT 

183-3-78 0.049 NIA 100 5 
183-3-780 0.114 N/A 100 5 

183-3·7C DXS 4.508 360 NIA 5 5 
183-3-7C DXS D 4.895 360 NIA 5 5 

183-3-70 1.565 105 NIA 5 
183-3-70 0 1.467 105 NIA 5 

183-3·7E 1.316 380 NIA 5 1 
183-3-7ED 1.273 380 NIA 5 1 

183-3-7F 0.103 24 NIA 5 
183-3·7FD 0.135 24 NIA 5 

183-3~8 0.051 NIA 100 5 
183-3~80 0.043 NIA 100 5 

1~CDX2 7.288 370 NIA 5 2 
183-3~C DX2 0 6.868 370 NIA 5 2 

183-3~0 0.990 102 NIA 5 
183-3~00 0.974 102 NIA 5 

183-3~E 0.620 383 NIA 5 
183-3~ED 0.615 383 NIA 5 

183-3-BF 0.059 25 NIA 5 
183-3~FD 0.112 25 NIA 5 

184-23·5,1 OAB,183-1 &1 B 0.035 NIA 100 5 
184-23-5,1 OAB,183-1 5-1 B [) 0.022 N/A 100 5 

183-15-180 0.054 300 NIA 5 
183-15-180 D 0.043 300 NIA 5 

183-15-18 .0.003 30 NIA 5 
183-15-18 0 .0.003 30 NIA 5 

183-15-1E 0.003 100 NIA 5 
183-15-1E D .0.005 100 NIA 5 

183-15·1C 0.005 345 NIA 5 
183-1&1C 0 0.008 345 NIA 5 

< 0.400 
< 0.400 < 0.400 

162 
176 169 

3.29 
3.08 3.18 

10.0 
9.67 9.84 

< 0.096 
< 0.096 < 0.096 

< 0.400 
< 0.400 < 0.400 

108 
102 105 

2.02 
1.99 2.00 

4.75 
4.71 4.73 

< 0.100 
< 0.100 < 0.100 

< 0.400 
< 0.400 < 0.400 

< 1.20 
< 1.20 < 1.20 

< 0.120 
< 0.120 < 0.120 

< 0.400 
< 0.400 < 0.400 

< 1.38 
< 1.38 < 1.38 
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Cllent: 
• .:. -oject Number: 

Sample Report 

I \129-FHAR,BKL-5% 1 Oo/o BH MS 
~AR.BKL-5% 10% BH MSO 

I-M29-1-5% 10% BH MS 
1 \129-1-5o/o 10o/o BH MSO 

.. 11129-1-KMn04 MS 
1-M29-1-KMn04 MSO 

11129-2-5% 10% BH MS 
11129-2-5% 10% BH MSO 

1-M29-3-5% 10% BH MS 
11129-3-5% 10% BH MSO 

O-M29-1-5% 10"/o BH MS 
O-M29-1-5% 10% BH MSO 

·M29-2-KMn04 MS 
O-M29-2-KMn04 MSO 

-M29-3-KMn04 MS 
·M29-3-KMn04 MSD 

REAGENT BLANK BH MS 
EAGENT BLANK BH MSD 

1-M29-FHAR,BKL-5% 10% BH MS 
1-M29-FHAR,BKL-5o/o 10% BH MSO 

11129-1-5%10% BH MS 
1-M29-1-5% 10% BH MSO 

11129-1-KMn04 MS 
II129-1-KMn04 MSD 

1-M29-2-5% 10% BH MS 
.129-2-5% 10% BH MSD 

I-M29-3-5% 1 0% BH MS 
1-M29-3-5% 10% BH MSD 

·M29-1-5o/o 10o/o BH MS 
v-M29+5% 10% BH MSO 

Paclftc Environmental Senices 
43231 

Page4of5 

CIAA ANAL YTE SUMMARY REPORT 

183-3-1BC MS 4.827 300 NIA 5 
183-3-1BC MSO 4.619 300 N/A 5 

183-3-2C MS 7.640 410 NIA 5 
183-3-2C MSO 7.890 410 NIA 5 

183-3-2EMS 5.183 370 NIA 5 
183-3-2E MSO 5.076 370 NIA 5 

183-3-3C MSXS 4.538 460 NIA 5 5 
183-3-3C MSOXS 5.011 460 NIA 5 5 

183-3-4C MSX2 4.689 340 NIA 5 2 
183-3-4C MSOX2 4.383 340 NIA 5 2 

183-3-6C MSXS 8.355 350 NIA 5 5 
183-3-6C MSOXS 8.436 350 NIA 5 5 

183-3-7E MS 6.555 380 NIA 5 
183-3-7E MSO 6.874 380 N/A 5 

183-3-SE MS 4.902 383 NIA 5 
183-3-BE MSO 4.830 383 NIA 5 

183-15-180 MS 5.842 300 NIA 5 
183-15-180 MSO 5.105 300 NIA 5 

SpikeMS 5 300 NIA 5 
SpikeMSO 5 300 NIA 5 

SpikeMS 5 410 N/A 5 
SpikeMSO 5 410 N/A 5 

True Spike MS 5 370 NIA 5 
True Spike MSD 5 370 NIA 5 

True Spike MS 5 460 NIA 5 
True Spike MSO 5 460 NIA 5 

True Spike MS 5 340 NIA 5 
True Spike MSD 5 340 NIA 5 

True Spike MS '5 350 NIA 5 
True Spike MSO 5 350 NIA 5 

29.0 97"/o 
Zl.1 28.3 4.40% 92'% 

62.6 75% 
64.7 63.7 3.22% 80% 

38.4 89% 
37.6 38.0 2.09% 87"/o 

209 Spike low 
231 220 9.91% Spike low 

63.8 28% 
59.6 61.7 6.75% 16"/o 

292 Low 
295 294 Low 

49.8 105% 
52.2 51.0 4.75% 112% 

37.5 86% 
37.0 37.3 1.48% 84% 

35.1 117% 
30.6 32.8 13.5% 102% 

30.0 
30.0 

41.0 
41.0 

37.0 
37.0 

46.0 
46.0 

34.0 
34.0 

35.0 
35.0 

60 



Client: 
~ Project Number: 

Sample Report 

Paclftc Environmental Services 
43231 

Page5of5 

CVM ANALYTE SUMMARY REPORT 

O-M29-2-KMn04 MS 5 380 N/A 5 1 
O-M29-2-KMn04 MSD 5 380 NIA 5 1 

O-M29.a-KMn04 MS 5 383 NIA 5 1 
O-M29.S-KMn04 MSD 5 383 NIA 5 1 

REAGENT BLANK BH MS True Spike MS 5 300 N/A 5 1 
REAGENT BLANK BH MSD True Spike MSD 5 300 N/A 5 1 

Blank 43231 MB1 0.030 
BlankD 43231MB1D 0.0'0 

43231 LCS1 4.979 
43231LCS1D 5.117 

Blank 43231 MB2 0.035 
BlankD MB2D 0.046 

LCS2 5.076 
43231 LCS2D 5.280 

Blank 43231 M83 0.008 
BlankD 43231 M83D 0.011 

43231 LCS3 4.646 
43231 LCS3D 4.400 

Blank 43231 MBS 0.008 
BlankD 43231 MBSD 0.030 

43231 LCSS 5.526 
43231 LCSSD 5.053 

Blank M86 .0.003 
BlankD M86D 0.000 

1 LCS6 4.574 
LCS6D 4.912 

Triangle Laboratories, Inc. 
801 capitola Drive • Durham, North Carofina2n13 
Tela: (919) 544-5729 • Fax: (919) 544-5491 

38.0 
38.0 

38.3 
38.3 

30.0 
30.0 

100% 
102% 

102% 
106% 

93% 
BB% 

111% 
101% 

91% 
98% 

Printed: 05-Nov-97 at 11:19AM 
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RECOVERY 11 I J 
PERSON: N"'-"" ,· J./.,A 
SAMPLE ~ A 
TECHNICIAN: _J J1~~-/, .4 /)0 ._,~L.A. /./) }1,'//ovott 

"collECTION "' NUMBER OF 
SAMPLE IOENTIACATION DATE TIME SAMPLE NAME CONTAINERS 

Jnlt.'t- /1,-/L)11 {5/, ... [ ?/rl)n 

T,k'f f'kiLJ ;J. ~ e .. " 1 1J,/'n 
T,.l,'r ./'1tftJJ.'t e ... ~ ~;,o)n 
:£,..//t )l}t;..f1o) ;).'1 .. P_l9)o)1 . 

o.)f-lt..,. f1('t1...r&.~ m .. At 1 ,~st. A:> 
Ov'f-~~ Ll_,_'fl .J :l'? e ... ,.l ,;,;"', 
Ov'l-1,..,. i1,iJ1 J':)f1 P ..... ~ t:tAoA: 
Ol-'1-llt 11di.,Ja'1 f.,.J qJ~~JII 

. 

i[-11.)'1-BJt 

I-.;t?~'7-l 

0:-P'l).'l -l 

T ... f11J.'I- 1 

0 -,111 ';). 'J- f/J;, 

o-11J?-e"', 
o-11J ~- e ...... :>. 

0-11J'I .{(",.] 

%1'/f 7- lo~0 
DATE/TIME 

11/et~;'~ 
q /tJ-{ct 1-- I~ 3J.. 

o/12/$? -/'(]) 

I 
7 
7 
7 
7 

7 

7 

7. 
·~. 

'"' ·,. 
\ \.t..' t 

IC>Y l 

.. 

J 
COMMENTS 

• (Type of cantllk1er, 
apeclalpeperalon. 

special handling, etcJ 

~ 

.. 



ANALYTICAL REQUEST AND CHAIN OF CUSTODY 
' 

PlANT: w O...t3PI)..I..C4. _ro .J c .. J PROJECT#: s 4 /'"/.003 ANALYTICAL REQUEST l 
RECOVERY 11 HetN. · N~~ PERSON: 

SAMPLE 

. /1 H"'.., .· f..t, .. ( '?q ... .,e,.'f fStl .. o.,/., f ·COMMENTS 
TECHNICIAN: . (Type of contaNr, 

COUECTION NUMBER OF apedal preparation, 
SAMPLE IDENTIACATION DATE TIME SAMPLE NAME CONTAINERS special handling, -~ 

tw,e .. t 61u..L Al~ '"-4 ~ /1/fq, ;:')"11 
~~....,...k~l...4. 
I Ot.l~l A..t'L"'~ l 

!.u,t~ BIJ, 0.1/J }tND, ct/,.ln -;:...,) 
r..~ ... \~ (} l .... k. 

f ,,L,..,I !J.lN I} flO 
J 

f4...,.t- 8l..t(. 
t~~ &IJ. Dtw!Ao-rt,. q /,.).,, ': '/) I ·no·~l D.r JoJ.l.u . 
o.~o!tXr er"'"'k. ':;'% ltAI~ .. tt; P>.,t,/,n 7: <Jr' 

~ .... .,~ (J/,..L 
l t'O ... J ~I 0~ ... I 

~ l. ~'lo ~~ .. ~ 
. ((t .. .,J (JI.A. 

~~.~,t.M- I.., ot,H,.'>~ ~ ,j,,j.,, 7:'1¥ ~-oo,..J K.fi~'O I 

~~~~.:-r-BI{I.\/b 8N ~~I "'It,)., 7:)\ 
~ • ...,~ a&..J. 
!Oil.·' gl{ HCI I 

1'' ., /"/ ... , .f ''"7.r B I ..A. 
tu<t•* 61,,..,L r::,'lf•r {i:0\1 )''(2u .... h F".'lttt I 

.e~ ... ~ S1,...l 4''F; If,,. "7//lh7 ~:Oil 
R~...,.~ ~! .. ,~; 
~1" llv .... 't t !='•/-1. 

I. 

·•. 

r .. 

SHIPPER'S NAME AND 10 NUMBER 

H.'~ '1,'/f.nN'Itf f/2/17 1(,2$ ~~ 

~ ~1/!!r/pd 9/tJ/!i7 J~J8 114 



' .. . . 

• 

SAl\rtPLE RECOVERY DATA 

PLANT Vfc.c..vpttcCA. 

DATE ,J/,? 
SAMPLE LOCATION 

TRAIN PREPARER 

Sample Box No. 
~ 
J..~ltti 

Run No. :r _.. /1J... ~- BJ k 

- Job No. __ \·_· _4_1'1_._0_0
_ 1_ 

Filter No. · ro 1 s-

. 
SAMPLERECOVERYPERSON -------~~~tt~~~m~·~·M~~~---------------
COMMENTS 

FRONT HALF 
Acetone 
Container No. 

· Liquid 
~ .I~,M:r..Level Marked v-" Sealed --------.,.Aef .. 

Filter 
Container No. 

Description of Filtet' 

Samples Stored and Locked 

Liquid Level Marked 

IMP. NO. CONTENTS 

. 
~lo:t 1 

2 ~~ .;1/J~ 
J 'f,.,:f, 
4 II% JtA.i>.j,,_ J4t 

' '4;/ ~ .. j, #\~ .. 
6 .•. ~:J 'J 

>lo 

. ''t 
'TOTAL 

' 
,. 

INITIAL VOL 
(ml) 

100 

JOQ_ 

0 . .. /00 

!0{) 

-

t.J. , 

Sealed --------

WEIGHT (gr2Jt1SI 

INITIAL FINAL NET 

7io·l. 72~.G . :.o.' . 
~:c-~.r ~-k/ . ., -0., 
512.8 )lj~·. ~ -0., 
7J..OJ.1 7;t'i.O -o.:L 

7;JJ;,., ~.~.7 0./ 
7~.~- {7~., o.'-~ 

a -f .. ) 
.._. A 



., I Is .. ' 

--;:;J.JJQ..~ _,___...._. -
SAl\lPLE RECOVERY DATA 

PLANT ~ tt('Y • Fv .... J •1 

~ 

Run No. J_ - f(J. lr - I 

DATE &J/'~/'2 Sample Box No. _-__ Job No. S' 'I 1 '/. 00 '1 . 

SAMPLE LOCATION --="J:=-... ....:I_rr.::.~.:...------- Filter No. ____ r.;;:;..D_.;.I_'i ___ _ 

TRAIN PREPARER _--!d_:...-...:};.~..._~: ):..::Y.-=-------------

SAMPLERECOVERYPERSON --~~~~~=·~;~&~'-------------------
COMMENTS fr ... -t }1.:/P~.")p~,, -";> T-nj~ -1-FHA-R 

FRONT HALF 
Acetone 
Container No. 

*,t; · Liquid . .--· 
I'll,·/ "F}I~ Level Marked ~- Sealed __ '-""""""" _____ _ 

Filter 
Container No. 

Description of Filter' 

Samples Stored and Locked 

BACK HALF/MOISTURE 

Sealed __ / _____ _ 

) o/,') 

Container No. $-~:1..,-;. Q1~" _; r.I'Z.l.1 ·I- BH..ft _; :I> ~M- I• K"l"'D'I_; "J::-~·1·1 •J.JCI 

.• ~ ._........... 
Liquid Level Marked tV' Sealed --------

INITIAl. VOL WEIGliT Cgramsl 
IMP. NO. CONTENTS 

(ml) 
IN mAl. FINAL NET . >~ Httonqy,..~.,. 

1 ~lA too {?o.l ?(,"/.(, . 57. & 
2 '~H~~~~~~~ 

'II &,.7 ~71-<-' - Lf. J ~<·· ·' I On -~fi..Tr.uvT 

J E14PI'J 0 s "t:. ;<._ )"(o /, ~ -'-1./ 
4 14/KAN% 

/~Hal, Joo 71/.t; 7!1..'1 o,\ 
5 i ... Jltt.% Joo /.;tt), .. ~ 73o.1 0.'-1 - ,~fhJAI 

6 r:J{d - I ~:2.. ~ /C, \-,) Js.a 
·TOTAL £1'-/,l 

. I. ti~ 



' .. oil • 

SAMPLE RECOVERY DATA 

PLANT w ..... ,u. Fo.,,.), ~~~....;:.=x~------ Run No. -T-ftl~ 'j -~ 
DATE 1~· L,z Sample Box No. - Job No. S l.f /4.001 

SAMPLE LOCATION -r:Jc>f Filter No. --..:....1_0_/j~---

TRAIN PREPARER ~ ~." N,. . 
SAMPLE RECOVERY PERSON --"-tJ-L-.:fl.:...u:tllc.:"":u· ;-:.J.L.!!:..,!L-----------

COMMENTS F,. ... '7 Wf-' k:) f,~u -"') 'h.;J.;AR- "I .. 1'1.)'·.2 .. Ell,f( 

FRONT HALE 
Acetone 
Container No. 

· Liquid ~ ,.......--· 
:t'·l'l.11·.2.·~vel Marked __ Sealed --------

Filter 
Container No. :J:-;41.l?·J- f=":I+c Sealed --------

Description of Filter Br.J_."' f w "1-;," I. Y, 

Samples Stored and Locked 

.• t---• 
Sealed --------Liquid Level Marked 

INrrtAL VOL WEIGHT (gramsl 
IMP. NO. CONTENTS (ml) 

IN mAL FINAL NET 
. 

~ HN'J P•XIl14 too 1 7]0. 7 71i-t . '-/1. 'i 
2 rf NNII/J•J JIJJ ... too ~~&' .. r .1'1 s-. I ~-1 

; 3 ~ ..... ., {:) ~l/t". l \'l,.,l/ l. I 
4 Y~JG'f.04'j.•)4SQ loo C,;}l.r ~'O.,t.ic. 'f (pq /. 3 -J/.,.J 
s tt"~~·%" {"0 (9~7,'t!fib· 7{,(,. J J'~t 

6 r.·, ~ - 77(i ,'J [OI.c; :l'l,TJ 
·TOTAL • 7JJ l. 

'.1 \ oo 
Descrintion of lmnintrf!l" r~t~h~ 



. . 

SAMPLE RECOVERY DATA 

PLANT v &.!!! ~ !&r. ~kt!J!lf Run No. r ... ~:l2 -z 
DATE 1~,&_2 Sample Box No. - Job No. r '/JI/. ()():t 

., 

SAMPLE LOCATION :X:/ t'.J:. Filter No. )OJI 

TRAIN PREPARER ,A1 J.J .... : /i-..,5 

SAMPLERECOVERYPERSON --~~--~N~ .. ~·~:~~~-~---------------------. 
COMMENTS F,.,.'t J.I-J( J.: J R: t'!U -=> 

FRONT HALF 
Acetone 
Container No. 

· Liquid 
:C·.AOtt•f·~Level Marked ~ Sealed -------

Filter 
Container No. 

Description of Filter· 

Samples Stored and Locked 

BACK HAI.F/MOISTIJRE 

Sealed --------

Be,~ A P~H't~ .).i, 

Container No. :I'·tJ.1_,.3· ~3,o)l _; 'k•t't:l,·1·8N4R ##. t•.,.,~'t·1•k.H4b'l.: r-.At.J'I-1•Hf.J 

Liquid Level Marked .• ~ Sealed ,_-

INrrtAL VOL WEIGHT (gr.unsl 
IMP. NO. COl'ITENI'S 

(ml) . 
INITIAL FINAL NET . 

~~~J/Dt ... 
1 %~.\D& 7;)..9 .. ~ '7(,t.(,_ . n.r "/l)i) 

2 ~u~ 
'•ZH:Ja /ov IOi.t -zL ), I 1. (' 

E~t., 
-

3 0 s~'·' C,GC.~ o.) 
4 .,itl/)f.~ 

tu~Jia.$4, /00 /Jf,~ 7"P..,O 0.) 
s "Xjt.~~a" too "1 11.0) 752.t o.; - ~~ 

6 ~ .. , ().J - 7{,).0 "1~~· ").. It· J-
·TOTAL ~0 .1. 

' 0 I 



' . .. 

--~Q..Q. _.__ - . 
SAMPLERECOVERY DATA 

PLANT ---=~~ ... =r~pu~., _L.lf:~"'.:.t'.)t..I,~Y------- Run No. 
0- f'IJ..1- Blk 

DATE __,_1~1t::..;..J,:.4,, ___ .sample Box No. _-__ 

SAMPLE LOCATION ..-:0~v"t~1tTJ--,; ____ _ 

TRAIN PREPARER e;· Jlll.te: )4. . 

Job No. --~~~!:....:j~Lj:..:..· .,;;,.0.,;;,.0...:..? 

Filter No. -=3:;...;;;0;;...~.,/_.~_.:;'/-=l~-

SAMPLE RECOVERY PERSON _.._:.J11__;,_4..;.-=,;.;:..~,·~:..;.:~;.:.;."'----------
CpMMENTS ~,.,, JJ~, t;.,.,'t J.l .. J£ ,.q'";J 

FRONT HALF 
Acetone 
Container No. 

Liquid 
(J.I1:1f.at~ .. ~Level Marked / Sealed -------

Filter 
Container No. ~D[·,~;z Sealed-------

Description of Filter· ffo p.,~: c.u41~ 

Samples Stored and Locked 

BACK HALF!l\10IS11JRE 
Container No. O·ft~.,.l/1.• t%/!~; O•,ffl.,•Bt,t•OHAI;. O·.tt;2• Rl,! ·&.o,s V·tt~'·tl~·htl 

Liquid Level Marked ·-----· ---------- Sealed ------------

.. 

INITIAL VOL WEIGHT Cgr.amsl 
IMP. NO. CONTENTS 

(ml) 
IN. mAL FINAL NET 

. 
~)v% l /OD ?i.·s,/ 1 -;iq.r . -o. :$ 

2 ~%/to~ . too 0 b 52.7 ~~c1. I o.o 
3 ~- 0 • . . 551.[ t;"'r/./ o.o 
4 ~1kA.•.-;IQ)~ Joo 7;(C,~t.f 7~lf o.o 

' l/~ Jllf.iy/n~~,J 
"' 

!OcJ 7.2.7.i' '1 ;z_., • ., o.o 
6 ~:I 6-,1 -· qtf1.~ ttiO • ~ Ll."' 

'TOTAL o .. c, 
Sei 

'"'--· • .• •• ~Y- .• -0. (' )_ ~~ ' 



'. ' . 

--;;u;;JQ..Q _..__..___. - .. 

SAl\tlPLE RECOVERY DATA 

PLANT \,-4 .. ,MI. G,.J-, Run No. 0-tJ~'1- / 
DATE qh/.c? Sample Box No. ___ Job No. ~ ~~~.001 

SAMPLE LOCATION -~Q~..,c{J..IJ/~"-''f _____ _ Filter No. SO/ ~ 7') 

TRAIN PREPARER 1'1/.j-.,.· 4.. 

SAMPLE RECOVERY PERSON ___ 1'1;..._;... ...... J.t.~......,::~..· :..u/.1,_=--------------

CQMMENTS Fr~ ... 'l- 4Jt 4..·J e:.- ·-~ 
FRONT HALE 
Acetone 
Container No. 

· Liquid 
O·m.,·l·f'"N4&Level Marked ~ Sealed ---

Filter 
Container No. 

Description of Filter· 

0·11.l. , .• ,.. Ei Jt.., 

Samples Stored and Locked 

BACK HALF/MOISTIJRE 

-------

Sealed --~-----

Container No. O•dJ.1•/• 1%1111.: a•l'f.lt./· 61J.4~: fJ~:J..f·/·1/lf•il/ j 0·1't~1·J· J.llt 
.• 

Liquid Level Marked ____ v--______ Sealed --~-----

IMP. NO. CONTENTS 
INITlAL VOL WEIGHT Cgr.un.SI 

(ml) 
INmAL FINAL NET . 

~~ ' 
1 ,,;t/41(t /fJ(} ~~.o 77b.~ . 54.E> 
2 •71'11~ 

1411b2. I (J{) ~ 7\-.k 6q0,4 /4.b 
J r"'t~, 0 ~'11-0 5q7,5 6.s-
4 l/?lb.~ J4fAI I DO 7 :1.7. 7 734.1 {:,,.7 
5 ~~~" '''1/,J'f /00 7JJ.7 73q,~ 7.5 
6 ):/ 'J - ~~(,.1 B &B.& A2.4 

"TOTAL ltJ... ~ 
v .. b9 

""'-----.!--!-- -~"'--!---- ~ .... 



a• I &. 

SAMPLE RECOVERY DATA 

PLANT -...:.~.;....~'+c.:""~f.::.3•u==--•.L....:J:;=:..;;. .. ..;.;.:"~~"7'~--------- Run No. ~O=~f'1~J...:...'t·_;;.{~-
_..,;.~..;..;IJ:.:.I._h.:....:?~-- Sample Box No. _-_· ~--DATE 

. 
Job No. _S.&-..::.1./_11.;..;;.~0-0...::]:.__ __ 

SAMPLE LOCATION ---l.Q"'"vto.LH-"'-),_.~..~-t ____ _ Filter No. _s:..::o~Jt....;t;~'f=-o __ 

TRAIN PREPARER /'1 Hvn ~ • li"' 

COMMENTS 

FRONT HALF 
Acetone 
Container No. 

Liquid ~ 
0-J'Q."l"~·FHftiLevel Marked Sealed --------

Filter 
Container No. 

Description of Filter· 

Samples Stored and Locked 

BACK HALF/MOISTIJRE 

-/._ 

Container No. O.J"\.l."r·?· tht1'Z; 0· ,..,~7·::?: RH4€ _: O·&,·!l~ l<h•AI J O•ttJ.?•':J.:· HCJ 

Liquid Level Marked 
.• 

----.....---------- Sealed ___ ,.....--____ _ 

INITIAL VOL WEIGHT (g1'2n1SI" 
IMP. NO. CONTENTS 

(ml) 
IN TriAL FINAL NET 

. 
~~~ . 1 too lsJ. ~ 7?0,:2., 

. 17.0 
2 \~ IIA AI~ J6P• [00 0 ~ .... /.:i (, 7(. k' ~0.~ 

J 'Emr~ -er $~~.~ ST~.~ /. 7 .. 

~~~"':c ~, 
'-:l'·". 11'7 ... 

-'-{1.1 4 /Ju = l=t,.r lt8t ,L( . 

~.% ~,,,~.,. •;u·l + IV?. "'I 
7(,q, 7 )~.-;)_ s loo -== 111.r 

6 S.'l (.Jt -- 7to./ q3~9 '-cl-~ 
"TOTAL . 

7~,( 

,.. ____ ~ ··--- -~ .. - . 



' . ·, . 

SAJ,IPLE RECOVERY DATA 

PLANT __ L/:...;::;A.u:....r-f-it&,.;;;.~;._;;_o_.,_.J_~...::.., ________ Run No. _()_· t'?_cl_f1_-_J __ _ 

DATE -'f~a~o;._k~-..:tt~t;._.._ __ Sample Box No. Job No. ---~....:.'/..;..J~'f.:.. • ..;:;.0..::::0_..·'3'-----

SAMPLE LOCATION __ ()...:v....:..~.:..iijlru..+ _____ _ Filter No. lo J ' J .< 

TRAIN PREPARER Jl1ti.-,:H-. 

SAMPLERECOVERYPERSON --~~~--~M~~~~~·~~~----------------
COMMENTS 

FRONTUAI.F 
Acetone 
Container No. 

Liquid ~ 
O-,f/J.'1•].FJIJu Level Marked __ Sealed --------

Filter 
Container No. 

Description of Filter' 

Samples Stored and Locked 

BACK HALF/MOISTilRE 

...----
Sealed --------

?,'"1' 

ContainerNo. O•!l,~·l·rZJPJ;O•ta'J•'l•IHA~; 0..M.:l1·1·K&I'I j q • ...,.l,.l•J.jt.l 
.. 

Liquid Level Marked ------~-·---- Sealed ----------

INITIAL VOL WEIGHT (grams) 
IMP. NO. CONTENTS 

(ml) IN mAL FINAL NET 

1 JZ~..\N•'• 100 . lso.o. 77C,.O . It,.() 
2 ~N~ 

/O~JI~I,. /00 ~tO.\· t&fl,, !I. ll 

_&y~ )1~.) \9~', l.... 
. 

J 0 ~.7 

4 '#%KI'~ . 
7'V2J1 75-:t.k O.'f . 1-J~SQ, JOO 

s We~ 10~P~4, loo 7 ]0.1 7~0. J O.l_ 

6 S:J ~ ·- ~c.~ 2t'0-3 ~0~1 

·TOJ'AL 1.-,i"O.~ · 
'· I .A-

" 1 

.._) 



PES, Inc 
4700 Duke Dr., Sulte150 Date: 9/12/97 ' 

Maaon, OH 45040 Lab: Triangle Labs 
513-398-2556 Train: Method 29 (lncl M5) 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana Project Name: S 414.003 
Relinquished by: (Sipature) Dale!rllDe Received by: {Sipature) Daletnme Comments 

~ AI/ MZ.Cf 

MAAG. H1Htt IL..'Tt>IJ 
Relinquished by: {Sianalurc) Daletnme Received by: (Sianalure) Datctnme Comments 

~ /)t4 .. '/ 1friJ, AI( mz.e, ~ 
1 'D 

Relinquished by: (Sianalure) 
kletnh-: aA~ 

Datctnme Comments 

F~ 

~«L~ 
11S"'jJ At! mzT o.-1 

I ()fh t:l'likJ/l n1'=.-ltbows- PI=~ 9/ts/f7 lOW FH fJ c.efnu '/l.L&t.~~ .. 

~~~ Cf/~;7;;7 
Received by: {Slpalurc) Datctnme Comments 

g~?~ 4~111-
~L m~~t-:z>tJW.s . i'8 J'{:> t>~-

Field Sample 
..,. 

Dale Composile Analysis Required {ampling Train Sample DCscriplion Special Noles Lab 

No. or Grab 

I-M29-1-Fillar ot!lfl7 Composite EPA Method 5/ EPA Method 29 Particulale/MMda 4" Quartz Filler M 29 Cantainar #1 TU 

X . . . . . 
l-M29-1-FHAce 91!!Jo7 Composite EPA Method 5/ EPA Melhod 29 Particulate/MMda Front Half M 29 Cantainer #2 TU . . Acetone Rinse . !jO() ,..2 . X 
1-M29-1-FHAR ot!l..Jo7 Composite EPA Method 29 MMUa Front Half Acid Rinse M 29 Cantainer #3 TU . . 0.1NHN03 . . 
I·M29-1·H202 ot!lts7 Composite EPA Method 29 MMUs 5% HN03/10% H202 M 29 Cantainer #4 TU . lmpingar+Rinse . . 
1-1.129-1-BHAR ot!l.Jo7 Composite EPA Method 29 MMlls Blank Imp. Acid Rinse M 29 Container #SA TU . . 0.1NHN03 . 
I·M29-1·KMN04 ot!tfo7 Composite EPA Melhod 29 MMlla 4% KMn04/10% H2S M 29 Cantainer #58 TU . . lmpinger+Rinae . . 
I-M29-1-HCL 91!lJo7 Composite EPA Melhod 29 MMtla 8NHCI M 29 Container #SC TU . . . . I 

1-M29-2-Fill« 9/J/)}91 Composite EPA Melhod 5/ EPA Melhod 29 Parliculate/MMlla 4" Quartz Filler M 29 Cantain« #I TU x . I I . I 



PES, Inc 
4700 Duke Dr., Suite 150 Date: 9/12/97 

Maaon, OH 45040 Lab: Triangle Labs 

513-398·2556 Train: Method 29 (lncl M5) 
. 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana Project Name: s 414.003 
R~llnqubbcd by: (Sianature) Da~rnm~ Received by: (Sianatur~) Da~rnm~ Comm~nts 

R~llnqubhed by: (Signatur~) Da~rnm~ Received by: (Signatur~) Da~rnm~ Comments 

~llnqulshed by: (Sianatur~) Da~rnm~ Received by: (Sianaturc) Da~tnmc Comments 

. 
Relinquished by: (Sianature) Da~rnme Received by: (Signature) Da~tnm~ Comments 

Fi~ld Sample Da~ Composi~ Analysis Required Sampling Train Sample Description SpcdaiNo~s Lab 

No. or Grab 

I·M29-2·FHAce 9/~7 Composite EPA Method 5/ EPA Method 29 PlllticulaleJMMds Front Hall M 211 Container #2 TU . . Acetone Rinse . 5ljt) tall_ . X 
I-M29-2-FHAR 9/.af97 Composite EPA Method 211 MMtla Front Hall Acid Rinse M 211 Container #3 TU . ' 0.1NHN03 . . 
I-M29-2·H202 8/J../V97 Composite EPA Method 29 MMUs 5% HN03/10% H202 M 211 Container #4 TU 

' ' lmpinger+Rinae . . 
I-M29-2·BHAR 9/./RJ97 Comp~te EPA Method 211 MMUa Blank Imp. Acld Rinse M 29 Container #SA TU . ' 0.1NHN03 . . 
1-M29-2-KMN04 9/m.J97 Composite EPA Method 211 MMda 4% KMn04/IO% H2S M 211 Container #58 TU . . lmpinger+Rinse . 
I·M29-2·HCL 9//.Qj97 Composite EPA Method 29 MMUa BNHCI M 29 Container 15C TU . . . . . 
I·M29-3-Filter 91.&/97 Composite EPA Method 5/ EPA Method 29 Plllticulate/MMUs 4" Quartz Filter M 211 Container II TU . . . . . 
I·M29-3-FHAce 9/lJ!j97 Composite EPA Method 5/ EPA Method 211 PlllticulateJMMds Front Hall M 211 Container 12 TU . . Acetone Rinse . S"Otl ~ . 



PES, Inc 
4700 Duke Dr., Sulte150 Date: 9/12/97 

Mason, OH 45040 Lab: Triangle Labs 
513-398·2556 Train: Method 29 (lncl MS) 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana Project Name: s 414.003 
Rcllnquhhcd by: (Signature) Datetrune Received by: (Signature) Date/flme Comments 

Rellnqulthcd by: (Signature) Date/flme Received by: (Signature) Date/flme Comments 

Rellnqubhcd by: (Signature) Date/flme Received by: (Signature) Date/flme Comments 

. 
Relinquished by: (Signature) Date/flme Reeeived by: (Signature) Date/flme Comments 

Field Sample Date Composite Analysis Required Sampling Train Sample Description Special Notes Lab 

No. or Grab 

t·M29-3-FHAR 9/Jl1s7 Composite EPA Melhod 29 MMUa Front Hall Acid Rinse M 29 Container #3 TU . 0.1NHN03 . 
I·M211-3-H202 9/~7 Composite EPA Melhod 29 MMUs 5% HN03/10% H202 M 29 Container #4 TU 

lmplnger+Rinse . 
I-M29-3-BHAR 9//.LJ97 Composite EPA Melhod 29 MMUs Blank Imp. Acid Rinse M 29 Container #SA TU . . 0.1NHN03 . . 
I·M29-3-KMn04 9/l/l.J97 Composite EPA Melhod 29 MMUs 4% KMnOo&/10% H2S M 29 Container #59 TU . lmplnger+Rinse . 
I-M29-3-HCL 9{J.IJ.j97 Composite EPA Melhod 29 MMUs 8N HCI M 29 Container #5C TU . . . ' . 
I·M29-BLK·F~ter 9//.IJ97 Composite EPA Melhod 5/ EPA Melhod 29 Particulate{MMda 4' Quartz Riter M 29 Container #1 TU . Field Blank . . . 
I-M29-BLK·FHAce 9/lJ./97 Composite EPA Melhod 5/ EPA Melhod 29 Particulate/MMda Front Hall M 29 Container #2 TU . Field Blank Acetone Rinse . I~S" wJ_., . 
I-M29-BLK·FHAR 9/!l.Js7 Composite EPA Melhod 29 MMUs Front Hall Acid Rinse M 29 Container #3 TU 

' Reid Blank 0.1NHN03 . . 



PES, Inc 
4700 Duke Dr., Sulte150 Date: 9/12/97 

Mason, OH 45040 Lab: Triangle Labs -
513·398-2556 Train: Method 29 (lncl M5) 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana Project Name: S 414.003 
Relinquished by: (Signature) Datcffime Received by: (Signature) Datcffime Comments 

Relinquished by: (Signature) Datcffime Received by: (Signature) Date rome Comments 

Relinquished by: (Signature) Datcnime Received by: (Signature) Datcffime Comments 

. 
Relinquished by: (Signature) Datcffime Received by: (Signature) Datcnime Comments 

Field Sample Date Composite Analysis Required Sampling Train Sample Dcsaipllon Special Notes Lab 

No. or Grab 

I-M29-BLK·H202 9/Jlj97 Composite EPA Method 29 MMda 5% HN03/10% H202 M 29 Contain• #-4 TU . Field Blank lmpingw+Rinse . . 
I-M29-BLK-BHAR 9/J!!.j97 Composite EPA Method 29 MMda Blank Imp. Acid Rinse M 29 Containw #5A TU . Field Blank O.INHN03 . . 
I·M29-BLK·KMn04 9/lf}97 Composite EPA Method 29 MMUa 4% KMn04/10% H2S M 29 Contain• #58 TU 

Field Blank lmpingw+Rinse . . 
I·M29-BLK·HCL 9//Jlj97 Composite EPA Method 29 MMds 8NHCI M 29 Containw #5C TU . Field Blank . . . 

. . . . . . 
. . . . . 

. . . . . . 
. . . . . 

. . . . . . ' . ' ' . . 
' ' ' . ' ' ' . 

' ' ' ' . 



PES, Inc 
4700 Duke Dr., Sulte150 

Mason, OH 45040 
513-398-2556 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana 
Rellnqui•hed by: (Sisnature) Datemme Received by: (Sisnature) 

Rellnquilhed by: (Si&nature) Datemme Received by: (Si&nature) 

Rcllnqui•hed by: (Si&nature) Datemme Received by: (Signature) 

Relinqubhed by: (Sisnature) Datemmc Received by: (Sisnature) 

Field Sample Date Composite Analysis Required Sampling Train 

No. or Grab 

O.M29-I-Fdtw 9!1./97 Composite EPA Metnod 5/ EPA Metnod 29 Plllliculate/MMda . . 
O.M29-I-FHAce 9/!Lfe7 Composite EPA Metnod 5/ EPA Method 29 Plllliculate/MMds 

O.M29+FHAR 9f.!lfl7 Composite EPA Method 29 MMUs . . 
O.M29-I-H202 9/!l.Jg7 Composite EPA Method 29 MMds . . 
O.M29-I·BHAR 9/.l../97 Composite EPA Method 29 MMUs . . 
Q.M29-I·KMN04 9/.!fJ97 Composite EPA Method 29 MMUs . I 

O.M29-1-HCL 9/.!l.Jg7 Composite EPA Method 29 MMUs . . 
O.M29-2-Fdtw 9/J./Jj97 Composite EPA Method 5/ EPA Method 29 PlllliculateiMMds . . 

Datemmc 

Datemmc 

Datemmc 

Datemmc 

Sample Description 

3' Quartz Fdtw 

Front Hall 

Acetone Rinse 

Front Hall Acid Rinse 

0.1NHN03 

5% HN03/10% H202 

lmpingw+Rinse 

Blank Imp. Acid Rinse 

0.1NHN03 

4% KMn04/10% H2S 

lmplnger+Rinse 

8NHCI 

I 

3" Quartz Filtw 

I 

Date: 
Lab: 
Train: 

Project Name: S 414.003 
Commenll 

Com menta 

Commenll 

. 
Com menta 

Special Notes 

M 29 Contain• #1 

M 29 Containw #2 

1'/:l ~ 
M 29 Contain• #3 . 
M 29 Container 14 . 
M 29 Conlainw 15A . 
M 29 Conllliner 158 

I 

M 29 Conllliner 15C . 
M 29 Conlllinw #1 

. 

9/12/97 
Triangle Labs 
Method 29 (lncl MS} 

Lab 

TU . 
TU . 
TU . 
TU 
I 

TU . 
TU 
I 

TU 
I 

TU 
I 

. 

X 
X 



PES, Inc t 

4700 Duke Dr., Sulte150 Date: 9/12/97 . 
Mason, OH 45040 Lab: Triangle Labs . 

513-398-2556 Train: Method 29 (lncl M5) 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana Project Name: s 414.003 
Relinquished by: (Signature) Datetnme Received by: (Signature) Date(llme Comments 

Rellnqui•bcd by: (Sisnature) Datelllme Received by: (Signature) Datetnme Comments 

Relinquilhcd by: (Sisnature) Datetnme Received by: (Sisnature) Date(llme Commenta 

. 
Relinquished by: (Sisnature) Datetnmc Received by: (Sisnature) Datetnme Commenta 

field Sample Date Composite Analysis Required Sampling Train Sample Description Special Notes Lab 

No. or Grab 

0-M29-2·FHAce 9/Jl1j97 Composite EPA Method 5/ EPA Method 29 Particulate/MMUs Front Hall M 29 Container #2 TU . Acetone Rinse . 130 n...t . 
0-M29-2·FHAR 9//.Jll97 Composite EPA Method 29 MMUa Front Hall Acid Rinse M 29 Contalner #3 TU . 0.1NHN03 . . 
O-M29-2·H202 9/&/97 Composite EPA Method 29 MMds 

. 
5% HN03/10% H202 M 29 Container #4 TU . lmpinger+Rinse . . 

O-M29-2·BHAR 9/l..RJs7 Composite EPA Method 29 MMds Blank Imp. Acid Rinse M 29 Contalner #SA TU . . 0.1NHN03 . . 
0-M29-2·KMN04 9/H./97 Composite EPA Method 29 MMds 4% KMn04/1 0% H2S M 29 Container 158 TU . . lmplnger+Rinae . . 
0-M29-2·HCL 9/~7 Composite EPA Method 29 MMUs 8NHCI M 29 Container #5C TU . . . . . 
O·M29-3-Filter 9tV7 Composite EPA Method 5/ EPA Method 29 Particulate/MMUa 3' Quartz Filter M 29 Contalner It TU . . . . . 
0-M29-3-FHAce 9/lD.Jg7 Composite EPA Method 5/ EPA Method 29 Patticulate/MMUs Front Hall M 29 Container #2 TU . . Acetone Rinse . ISO 1M.(_ . 

-l 
-1 



PES, Inc • 
4700 Duke Dr., Suite 150 Date: 9/12/97 

Mason, OH 45040 Lab: Triangle Labs 

513-398-2556 Train: Method 29 (lncl MS) 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana Project Name: s 414.003 
Relinquished by: (Signature) Datc/11me Received by: (Signature) Datcllime Comments 

Relinquished by: (Signature) Datcllime Received by: (Signature) Datcllime Comments 

Relinquished by: (Signature) Datcflime Received by: (Signature) Datcflime Comments 

. 
Relinquished by: (Signature) Datellime Received by: (Signature) Datellime Comments 

Field Sample Date Composite Analysis Required Sampling Train Sample Description Special Notes Lab 

No. or Grab 

Q.M29-3-FHAR 9/1D./97 Composite EPA Method 29 MMUs Front Half Acid Rinse M 29 Contain« #3 TU . O.IN HN03 . . 
Q.M29-3-H202 9/l.Jj97 Composite EPA Method 29 MMUs 5% HN03/IO% H202 M 29 Contalnw #4 TU . . lmpingw+Rinse . . 
O.M29-3-BHAR 9/J.1j97 Composite EPA Method 29 MMUs Blank Imp. Acid Rinse M 29 Contalnw #5A TU . 0.1NHN03 . . 
Q.M29-3-KMn04 9/Hfl7 Composite EPA Method 29 MMds 4% KMn04/10% H2S M 29 Contalnw #58 TU . lmpingw+Rinse . 
O·M29-3-HCL 9/lJZJ97 Composite EPA Method 29 MMUs 8NHCI M 29 Contain« #5C TU . . . . . 
O.M29-BLK·Filtw 9/b/..J97 Composite EPA Method 5/ EPA Method 29 Particulate/MMUs 3" Quartz Filtw M 29 Contalnw #1 TU . Field Blank . . . 
Q.M29-BLK·FHAce 9/1!/97 Compa.ite EPA Method 5/ EPA Method 29 Particulate/MMU. Front Half M 29 Contain• #2 TU . Raid Blank Acetone Rinse . /,0 n.i.. . 
Q.M29-BLK·FHAR 9/J.g}97 Composite EPA Method 29 MMds Front Half Acid Rinse M 29 eontainw ,3 TU . Raid Blank O.IN HN03 . . 



PES, Inc 
4700 Duke Or., Suite 150 Date: 9/12/97 . 

Mason, OH 45040 Lab: Triangle Labs 
513-398·2556 Train: Method 29 (lncl M~ 

Plant Name: Waupaca Foundry Plant Location: Tell City, Indiana Project Name: S 414.003 
Relinqulihed by: (Signature) Datctnme Received by: (Signature) Datctnme Comments 

Relinquished by: (Signature) Datctnme Received by: (Signature) Dalcffime Commenu 

Rellnqubhcd b7: (Sipature) Datcmme Received by: (Signature) Datcmme Comments 

. 
Relinquished by: (Signature) Datcmme Received by: (Signature) Datcmme Comment& 

Field Sample Date Composite Analysis Required Sampling Train Sample Description Spcdal Noles Lab 

No. or Grab 

O-M29-BLK·H202 9/JJ:l/97 Com pOlite EPA Method 29 MMU1 5% HN03/IO'llo H202 M 29 Container #4 TU . 
Field Blank lmpinger+ Rinse . . 

O-M29-BLK·BHAR 9/W97 Composite EPA Method 29 MMtla Blank Imp. Acid Rinse M 29 Container #SA TU . 
Field Blank 0.1N HN03 . . 

0-M29-BLK-KMn04 9/~7 Composite EPA Method 29 MMUs 4% KMn04/IO% H25 M 29 Container #SB TU 

Field Blank lmpingar+Rinse . . 
O-M29-BLK-HCL 9//J}jg7 Composite EPA Method 29 MMUs 8NHCI M 29 Container #SC TU . Field Blank . . . 
. . . . . . . . 

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

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



Plant Name: Waupaca Foundry 
Relinquished by: (Signature) 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

fleldSIUIIple 

No. 

M29-Reagant Blank~" Fillw 

M29·Reagant Blank-3" Filtw 

M29-Reagant Blank-Acetone 

M29·Reagant Blank-HN03/H202 

M29-Reagant Blank-0.1 N HN03 

t.129-Reagent Blank·KMn04/H2S04 

M29-Reagant Blank-&N HCL 

M29-Reagent Blank·DI H20 

co 
CJ 

Date!llme 

Datclllme 

Datelllme 

Date!llme 

Date Composite 

or Grab 

9/J/JJ97 Composite 

9/~7 Composite 

9ffA.ts7 Composite 

9/~7 Composite 

9/!!!f97 Composite 

9/JfJJ97 Composite 

. 9I/£J97 Composite 

9//V7 Composite 

PES, Inc 
4700 Duke Dr., Sulte150 

Mason, OH 45040 
513-398-2556 

Plant Location: Tell City, Indiana 
Received by: (Signature) 

Received by: (Signature) 

Received by: (Signature) 

Received by: (Signature) 

Analysis Required S11111plins Train 

EPA Method 5/ EPA Method 29 Particulate/MMUs . Reagent Blank 

EPA Method 5/ EPA Method 29 Particulate/MMUs . Reagent Blank 

EPA Method 5/ EPA Method 29 Plllticulate/MMUs . Reagent Blank 

EPA Method 29 MMTL . Rlllllgent Blank 

EPA Method 29 MMTL . Reagent Blank 

EPA Method 29 MMTL . Reagent Blank 

EPA Method 29 MMTL 

Reagent Blank 

EPA Method 29 MMTL . Reagent Blank 

' 
Date: 9/12/97 

. 
Lab: Triangle Labs 
Train: Method 29 (lncl MS) 

Project Name: s 414.003 
Date!llme Comments 

Datc(nme Commentt 

Date!llme Comments 

. 
Date!llme Comments 

Sample Desc:rlptlon Special Notes Lab 

4" Quartz Fill« . TU . . . 
3" Quartz Filter . TU . . 
100 ml Acetone . TU . . /(/0 ~ . 
250ml 5%HNO' TU 

10%H202 . . 
160 ml 0.1N HN03 . TU . . . 
soomt 4%KMnC' TU 

10%H2S04 . ' 
100 ml8N HCI . TU . . . 
330mlDIWa1.« . TU . . . 



. . l 
1 
i 
I 

l 
j 

. 
D 
u 
n 

-·-·" u.. \.UStody : Present 

0 Ice Chest ICE Temp s.o c 

Date Received 

Carrier and Number I MICHAEL MILBORNE 

I Book U 
I • 0 

8TLI Number ••.•.. Client Sample ID •.••• ,,,,,,,,, ..•.• MatrixJ To LAS I To STORAGE! To LAB 
OmR/H:CPM. • ••••. ciient COC ID ..•... • Location ..... ,.J Date/Init I Date/Init I Oate/Init 

To STORAGE I To LAS I To STORAGE I To LAS I To STORAGE I DISPOSED U 
Oate/Init I Date/lnit I Date/Init I Date/Init I Date/Init I Date/Init n 

0183-l·lA I-M29-FHAce 

D I·M29·BLK 

0183-J-18 I·M29·FHAR 

0 I-Mi9·BLK 

((183-3-lC I·M29·BLK·S\ 10\ 

n I·M29·BLK 

I 
0183-3-10 I·M29-BLK·BHAR 

n I·M29·BLK 

I 
0183·3-1£ l·M29·BLK·.ICMN04 

u I·M:Z!l·BLK 

ACETONE RNS I 
• METALS LAB I 

u 
D 

.lN HNOll 
• METALS LAB I 

D 
u 

• 

• 

• 

HNOJ/112021 
METALS LAS I 

0 
8 

.1N HNOJI I II 
METALS LAB I I 0 

KMn041 u 
~LAB I u 

I ~--------------------------------------------------------,_----~------------4--------~------------4-----~~----~----------~~-------~-------~11 
ft18J-l·1F I·M29·BLK·HCL 

n I-M29-BLK 

01B3·3·2A I-M29·l·FHAce 

n I·M29;1 

ft18l·l·2B I•M:Z!I•l·FHAR 

u I·M29·1 

I 
Q183·3·2C I·M29-l-5\ 10\ 

u I·M29-1 

8183-l-20 . I·M29·1·BHAR 

II I·M29·1 

I 
U18J-J-2E I -M2 9 ·1· .ICMN04 

D I-M29·1 

ftl8l·J·2F I-H29·1-HCL 

n . I-M:Z!I-1 

0183-J·JA l·M29·2·FHAce 

0 I·M29·2 

JI183-J·JB I·M29·2•FHAR 

u I·M:Z!I-2 

8N HCll D 
METALS LAB I u 

• 

* 

• 

• 

• 

* 

ACETONE RNS I 
MET~S LAB I 

.lN HNOll 
METALS LAB I 

HNOJ/H202J 
METALS LAS • I 

.IN HN031 
METALS LAS I 

KMn041 
METALS LAB I 

8N HCll 
METALS LAB I 

ACETONE RNS I 
• METALS LAB I 

'.1N HNOlJ 
• METALS LAB I 

I 
1 ••• 

·. 

. I 
I 

n 
u 
n 
u 
ft 
u 
u 
0 

0 
u 

0 
u 
0 
u 
u. 
0 

U Receiving Remarks: FILTERS (FOR ALL INLET AND OtrrLET METHOD 29'S) AND REAGENT BLANKS WERE NOT RECBIVED KITH SAMPLES. 
THE SAMPLES FOR INLET IFHAce and FHAR) AND 0!1I'LET (FHAce and FHARI BLANKS KERB NOT MARKED BLK AS 
OTHER BLANKS. 

u 
u 
n 
u 

n 
0 
U Archive Remarks: 
ll===============================>Form Revised 05/27/1997 --Page 1 OF 4==================-=-==-""""====-=='l 

,. 
I •: .! I ... 



~1\'--:I.JI.r"' U '"'ffV' / "I( I II L ' 
cr--===---= ...... ==-=-==-...... =-=-==-==========-TRIANGLE WOAATORIES, INC. -- LOG IN RECORD/CHAIN OF CUSTODY'===-====-======-=======;====n 

CUstody Seal : Absent Sample Seals: Absent I TLI Project Number 43231 
Chain of CUstody : Present Container ••. : Intact I Client: PES03- Pacific Environmental Services 
Sample Tags : Absent I 

0 
u 
u 
D 
0 

Sample Tag Numbers: Not Listed on Chain of CUstody 
SMO Forms : N/A I Date Received 

Q Ice Chest ICE Temp s.o C J carrier and Number I MICHAEL MILBORNE 

UTLI Number •••... Client Sample ID ...••.•.•...•.••••. Matrix! To LAB I To STORAGEJ To LAB 
lmR/H:CPM. • ..... Client COC ID ..•... • Location ....... J Date/Init I Date/Init I Date/Init 

To STORAGE I To LAB I To STORAGE I To LAB I To STORAGE I DISPOSED a 
Date/lnit I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init 0 

U183-3-3C I-M29-2·5' 10' HN03/H202J I 0 
I 0 I I-M29-2 

0183-3-JD I-M29·2-BHAR 
B I-M29·2 

0183-3-38 I-M29-2-J<MN04 
0 I-M29-2 

0183·J-3F I·M29-2-HCL 
D I-M29-2 

Onl-J-4A I·M29·3-FHAce 
0 I·M29-3 

0183-J-48 l-M29·l-FHAR 
u I·M29•3 

U183-3·4C I-M29·3·5\ 10\ 

n I·M29-3 

0183-3·4D I·M29-3·BHAR 
u l·M29·3 

0183-3·48 I·M29-3-KMN04 
0 l-M29-3 

ft183·3-4F I·M29-3·HCL 
a I·M29·3 

~~83-3·5A O·M29-FHAce 
8 O-M29-BLK 

0183-3-58 0-M29-FHAR 
D O·M29·BLK 

• METALS LAB I 

.lN HN03J 
• METALS LAB I 

KMn041 
• METALS LAB I 

SN HCll 
• METALS LAB I 

• 
ACETONE RNS I 

METALS LAB I 

.lN HNOJI 
METALS LAB I 

HN03/H202I 
• METALS LAB I 

.lN HN03J 
• METALS LAB • I 

I<Mn04l 
• METALS LAB I 

• 

• 

SN HCll 
METALS LAB I 

ACETONE RNS I 
METALS LAB I 

.lN HNOJI 
METALS LAB I 

I. 
I 

1 ••• 

I 

1183·3-SC 0-M29-BLK-5\ 10\ ,HN03/H202J 
METALS LAB I I O-M29-BLK • 

8183·3-SD O·M29·BLK-8HAR .lN HN03J 
METALS LAB I I 

I Receiving Remarks: 
I 
I 
I Archive Remarks: 

O-M29·BLK • 

FILTERS (FOR ALL INLET AND OtrrLET METHOD 29'S) AND REAGENT BLANKS NERE NOT RECEIVED WITH SAMPLES. 
THE SAMPLES FOR INLET (FHAce and FHAR) AND OtrrLET IFHAce and FHAR) BLANKS NERE NOT MARKED BLK AS 
OTHER BLANKS. 

I 0 
.. I n 

0 
u 

0 
D 

I 0 
I n 

I· u 
u 

I u 
I D 

n 
u 
II 
D 
I 
n 
n 

0 
II 
I 
D 
n 
0 
0 

u 
D 

D 
u 
I 
u 

e.,.......,==-=-====== ...... -=...:===---=--...... ..-.-=-=-Form Revised 05/27/1997 •• Page 2 OF 4-=---=---=-=--==...,.....,.=-=----==--=--=----.... ...a 

00 

'"' 



IJ wv f(fl/"t ( 
rr=====================T.RIANGLE LABORATORIES, INC. -- LOG IN RECORD/CHAIN OP CUSTODY==================r====il 
u 
II 
u 
0 
0 

0 

Custody Seal : Absent Sample Seals: Absent 
Chain of CUstody :Present Container •.. : Intact 
Sample Tags : Absent 
Sample Tag Numbers: Not Listed on Chain of CUstody 
SMO Forms · : N/A 

lee Chest ICE Temp 5.0 c 

( TLI Project Number 43231 Book 0 -.. 
I Client: PES03 - Pacific Environment~l Services 8 
I 

I Date Received 

I Carrier and Number 

0TLI Number •...•• Client sample 10 ••••••••••••••••••• Matrix( To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! DISPOSED 8 
OmR/H:CPM. • ••.•• Client COC ID ....•. * Location .•.•••• f Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init U 

' 0183-3-SE O-M29-BLK-KMN04 J<Mn041 
0 O-M29-BLK * METALS LAB I 

0183-3-SF O-M29-BLK-HCL 8N HCll 
0 O-H29-BLK METALS LAB I 

0183·3-&A O·M29-1-FHAce ACETONE RNS I 
n 0-M29-RUN1 METALS LAB I 

0183-3-6B O-M29-1-FHAR .lN HN031 
u 0-M29-RUN1 METALS LAB I 

0183-3-6C 0-M29-1-S\ 10\ HN03/H202) 
0 O-M29-RUN1 • METALS LAB I 

0183-3-60 O-M29·1-BHAR 
0 O·M29·RUN1 

• .lN HN03I 
METALS LAB I * 

01Bl·3·6E O·M29-1-KMN04 J<Mn04l 
0 O-M29·RUN1 * METALS LAB I 

0183·3·6F O-M29·1-HCL 8N HCll 
u O·H29·RUN1 • METALS LAB' I 

01Bl·3-7A O·M29·2-FHAce ACETONE RNS I 
u O-M29-RUN2 METALS LAB I 

0183-3·78 O·M29·2-FHAR 
0 O·M29·RUN2 

.1N HNOJI 
.•. 

I 
METALS LAB I I * 

Ui83-3-7C O·H29·2-5\ 10\ HN03/H202I I 
0 O·M29·RUN2 METALS LAB I I 

0183-3-7D O·M29·2-BHAR .lN HNOJI 
0 O·M29·RUN2 * METALS LAB I 
I 
Uul-3-n: O-M29·2-KMN04 J<Mn04l 
0 O·M29·RUN2 • METALS LAB I 

Q183·3·7F O-M29·2-HCL 8N HCll 
0 O·M29·RUN2 • METALS LAB I 

0 Receiving Remarks: Fit.TERS (FOR ALt. INLET AND OUTLET METHOD 29'S) AND REAGENT BLANKS WERE NOT RECEIVED WITH SAMPt.BS. 
THE SAMPLES FOR INLET (FHAce and FHARJ AND OUTLET (FHAce and FHARJ BLANKS WERE NOT MARKED BLK AS 
OTHER BLANKS. 

0 
0 
0 • Archive Remarks: 

I 0 
I 0 

I 0 
.. I u 

n 
0 

D 
0 

n 
n 

0 
u 

u 
u 
u 
0 

0 
u 
u 
0 

0 
0 

0 
0 

0 
0 

D 
0 

u 
I 
u 
B - ...... ...,.:;;<=" ..... -==-=--==-"""'====-=--..-.== ..... =-====-==-=-=:Form Revised OS/'l7/1997 ··Page 3 OP 4---=-=-=====-=--===-,._,-....., ...... ,_ ___ ,.... ..... _...., __ -a 
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~~~)rF~.r {~~:rL / tft;~'P7 
rr=====================TRIANGLE LABORATORIES, INC.·· LOG IN RECORD/CHAIN OF CUSTODY'==================;===-=n 
u 
0 
n 
0 
II 

Custody Seal : Absent Sample Seals: Absent 
Chain of Custody : Present Container ••. : Intact 
Sample Tags : Absent 
Sample Tag Numbers: Not Listed on Chain of Custody 
SMO Forms : N/A 

Ice Chest ICE Temp 5.0 C 
-. 

0TLI Number •..... Client Sample ID .•.•••.•••.•...•••. Matrix! To LAB To STORAGE! To LAB 
OmR/H:CPM. . ..••. Client coc ID ...... • Location .•..... ! Date/Init Date/Init I Date/Init 

n 183-3- 8A 
0 

0183-3-8B 
0 

018l·l·8C 
II 

11183-3-80 
u 

fi183-3-8E 
II 

0183-J-sF 
n 
I 
n 
II 

u 
0 

II 
n 

n 
0 
I. 
0 
II 

II 
0 

O·M29-3-FHAce 
O·M29-RUN3 

O-M29·3-FHAR 
O·M29·RUN3 

O-M29-3·5\ 10\ 
O-M29-RUN3 

O·M29·3·BHAR 
0-M29-RUN3 

O·M29·l·I<MN04 
O·M29·RUN3 

O·M29·3~HCL 

O·M29-RUN3 

ACETONE RNS I 
• METALS LAB I 

.lN HN031 
• METALS LAB I 

HN03/H202I 
• METALS LAB I 

.lN HNOJI 
• METALS LAB I 

_KMn041 
• ME'MLS LAB I 

8N HCll 
* METALS LAB I 

I 
I 

I 
I 

I 
I 

I 
I 

I TLI Project Number 43231 
I Client: PES03 - Pacific Environmental Services 

I 
Date Received 09/12/97 I By 

Carrier and Number MICHAEL MILBORNE 

To STORAGE I To LAB I To STORAGE I To LAB I To STORAGE I DISPOSED 0 
Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init n 

I 
.. I 

u 
n 

II 
u 
n 
n 
n 
u 
I 
0 
n 

u 
0 

0 
u 
n 
0 

0 
0 

0 
0 

0 
u 
u 
n 

D 
u 

IF=============================~~====~--==~-=---6===-~====~=----=~----~-----b----~ 
0 Receiving Remarks: FILTERS (FOR ALL INLET AND OUTLET METHOD 29'S) AND REAGENT BLANKS WERE NOT RECEIVED WITH SAMPLES. 
0 THE SAMPLES FOR INLET (FHAce and FHARI AND OUTLET IFHAce and FHAR) BLANKS WERE NOT MARKED BLK AS 
0 OTHER BLANKS. a· Archive Remarks: 

n 
n 
B 
u 

lb=::o::o:::=-===c:oo=: ..... - .... -====-======-....,====---.....:= ... Form Revised 05/27/1997 ··Page 4 OF 4==--==--..... ~=-====,_.,=-==----==--=--"""""""'-==-=-'~ 



r;=====================TRIANGLE LABORATORIES, INC. 
II 
II 
u 
0 
II 

Custody Seal : Absent Sample Seals: Absent 
Chain of Custody :Absent Container .•• : Intact 
Sample Tags : Absent 
Sample Tag Numbers: Not Listed on Chain of Custody 
SMO Forms : N/A 

~-!7\ldJlrl))y.. -v ... 

-- LOG IN RECORD/CHAIN OF CUSTODY'=========,.,;.===~&~~6'=9~~~bi!!~~,.4!{J 
I TLI Project Number 43243 I Book 0 ; 
I Client: PES03 - Pacific Environmental Services I 0 
I I 183 0 

Date Received o9/1stn I 

II Box NO COOLANT I Carrier and Number BILL DEWSB 
II~==---==----=-====-=-==========~=====T====~F=====~==~=r=====9~6===r=====9F====~==~~ 
IITLI Number ..•... Client Sample ID ..•...•..•...•...•• Matrix I To LAB I To STORAGE I To LAB To STORAGE I To LAB I To STORAGE I To LAB I To STORAGE I DISPOSED 0 
llmR/H:CPM. • .•••. Client COC ID ...... * Location ....... ! Date/Init I Date/Init I Date/Init Date/Init I Date/Init I Date/Init I Date/Init 1. Date/Init I Date/Init 0 
l~----------------------------------~----~------+------4------~------~-----+------1-------r-----~ 
0183-15-lA Reagent Blank ACETON? RNSI n 
II METALS LAB I 0 
l~-----------------------------------+------4-------~-----4-------+------4-------~-----;-------+------~ 
Q183-1S-1B Reagent Blank .1N HN031 0 
II METALS LAB I u 

II183-15-1C Reagent Blank DI WATER! 
METALS LAB I 

u 
u n 

~--------------------------------~------~----~------~----~------~----~------~-----+----~1! 
II183-15-1D 
n • 

0183-15-1E 
II 

Reagent' Blank 

Reagent Blank 

HN03/H202I 
METALS LAB I 

HCll 
MEl'ALS LAB I 

u 
u 

ll~----------------------------------r------+------+-----~~----~------+------4------~------~----~ 
n o 
11 n 
lr------------------------------------+------;-------~-----4-------+------4-------~----~~-----+------~ 
u 0 
II D 
lr------------------------------------+------4-------~-----4-------+------4-------~----~~-----+------~ 
n o 
u 0 

0 
0 

0 
II 

0 Receiving Remarks: 
0 
u 
g. Archive Remarks: 

,. 

KMND4 sample arrived broke.picked it.up and it had no bottom ,sample hadleaked out into box.See 
TLII4323l. 

0 
0 

0 
0 

ft 
0 

B 
n 

u 
n 

0 
0 
I 
0 

1!== ...... -= ..... =====================Form Revised 05/27/1997 --Page 1 OF 1.-==========-=-===-=====-=='"""'==-"'""'==-==-=....,=-=-.....11 



IF'="""'=================TR:£&'<1.0;...0: LAEiuKi\&"vRIES, un;. 
CUstody Seal : Absent Sample Seals: Absent 
Chain of CUstody : Present Container ••• : Intact 
Sample Tags : Absent 

u 
0 
u 
0 
0 

Sample Tag Numbers: Not Listed on Chain of CUstody 
SMO Forms : N/A 

U Box 

0184-23-lB 
0 

II184-23-2A 
u 
U1B4·23-2B 
u 
0184-23·3A 
u 
U18t-23·3B 
u 
Q184·23·4A 
u 
II1B4·2l·4B 
0 

0184-23-5 
u 
U1B4-23-6A 
u 

0184·23-6B 
II 

II184-23-7A 
0 

0184·23-7B 
u 
11184-23-BA 
0 

I·M29·1 
I.·M29·l 

I·M29-l 
I·M29-l 

I·M29·2 
I·M29·2 

I·M29·2 
I·M29·2 

I·M29·3 
I·M29-3 

I·M29·3. 
I-M29·3 

I·M29·FIELD BLANK 
l·M29·FIELD BLANK 
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METALS LAB I 
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FILTER I 
METALS LAB I 
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Chain of CUstody : Present 
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To STORAGE I DISPOSED 0 
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METALS LAB I 
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c& 
Filler ,j 

·ype:G or Q 

i 
Iobel __ · 

·~oesSicale lo 
~dryness and 
~ redissolve In 
l:Oml con HNOJ . 

:rowove d~·; In I 
lh cone. H·: 
leone. HN03 Dol~ 

In I 

Oole 
l 

I 

' Combine dlgesloles 
I 

Trion.gle Laborqtories of RTP 
(919). 5Ll4-5729 

J\ 1l(Jiy10" · 

Fl./\1.\ CVA/\ ------
I!J. ·. 

·c~3T II~ CONT II ~ - [!jg lmplnQ;&j· 
\.~ ' tt,D G) ~-~ \(/J CONT , . CONT , . CONT " 

~~~n?; J$- ?,~gt~:J \p-~.: ..... ~.-.,, ...... -.. ~~~·.,, ........ ~-:\'!~ 
label 133-3- J d lobei_M:a -3 .. i~ \ Iobel : .)J-~d-IP\tobel I 53-3 ··J c\ \ ivbel /83~ 3 -14 
Volum~ gu ~ Volume~ ~IV • \ Volume_kl_mt \ \ Volum~£tt3 ml \ \ VolumeJ..!L.mt j 

J 
I : :: :: 5· : ~~~~~ In I 56 I l· Allq~ot A 5 il Aliquot A_5_ \ \Aliquot A---;-'- \ 

20 ml on • ,; r-or r-or l-lg ~ ~.- ~ 1 · 5 1 : 1"\ l 
ho1Qiol!3 _ _Dole %!£Q. 1 j /\llq•fl).!!-2... . j j /\llq11Ql.o~ j i Allqulf!it. l . 

lo 

.I :_., . Iobei ~tc lobe1/l}-3~1ti lnl ~ \ jlnl ~ l i lnl . J1 
ave dig lnl ~ D : Q'i'Mb:1] : · (}JXjb'l :: ~ : 
one. HF .1 1 V~\l:)me '" 3 -~·· plume~ \...1'?.9.!~ .. ~ .. ..\ \.~.?.~.~-~ .... i L.~.?.~.~--- ,. ........... .\ 
c. HNOJ Dale · ' t ... ;, ... .--,?o .. · t (Duplicate Analysis of Eac 
~- , -

. Reduce Volume Int. .:?f 

'--'-

Mlcrow 
wllh'c 

land con 
label/~: 

I 
lo20mlon 

..._~Ho"'-IQiale . !:Front· Half Dlgeslole I Sample Spike 
(1 Ollllg Spike required) 

. 
, 

fi~b·~·;·,ii-3:i·i;~-~-· .. ·-~"'"'' ·-·-·~ 
I I 

lvolume~ Dole ro(r~/7J ~ 
'·i\it~~~-~i·A~· :t;· .. : -.... ---·. ·- ............. . 

Aliquot 0: 5. · · 
fsr)i<~.ni·-·-·-·-·-·-·-·-·-·-·---·· .. -----·1 
l of 1°"' ppb tnt f4!.. . l 
' • I 

1 rtnal spk cone. Dole l'+oftrz l 
!added 5 ppb · · : '· ................... ···-·- ............. -~~- ......... , ................. -· 

FH & OH Serial dllullon per rormed 

1 rnllo ml r:v -t· _ul Sc -- - . 

1 .A Melol ' For J.lg . Dllule lo 

~g~3,.,g. .. :;~;·'·r;Stf ]'ab~, ~xT.e i~,-~fMP 100m~1 ?>Ill,~ . . 
'alume 1]) Dale ~((- T; Volume.Jtll.ml Dale . ~ '! ji~ -~ · ..;. -·1;;·; ~-· · -·-· ·;;;;.;-;;~~~;;;;;;,j·i ; GFMii'' · · · • · ·15 1 j Volume (iJV Dc•le ~ 
1 & o osl dig. spk. Aliquot A: ...., mL · ·-· ... ··· · · · · · ·· · .. 
~ · · • (No spike required) . (One post dlgosllon spk on 01-1 lor GFM) 
0 

ppb (Instrument spiked) ·Aliquot o: 5 ml , 
nnln• 

Initials: ----



?roJecl "--~...u~.JJJ.a~:!J~( __ _ 
Cllenl: ________ _ 

/\nrJiyles · 
ICP · GF/\1\ FI.A/.\ CVAA 

--=..:::~.- ... .:::..:..;:~ . .., -·------. . 

)ale/lnt.: __ ~------

:llerit Runll -r- Ma~-F\ ELD ~LAN~ 

Trian.gle Laboratories of RTP 
(919). 544-5729 

CO~T II 

CD 
CONT II 

®. 
Filler .j 

'ype: G or Q · 

I(JI L ~3 yA label_,_....! .....___ 
lobeiJ..b:L' • Volume ctX 

·,eesslcol e lo 
~9ryngli& el"td 
~ redissolve In 
l:Oml con HN03 

;rowove dig·~ 
:h cone. HF · 
cone. HN03 

' Combine ell ·esloles 

!Joel< Hair 
hnplnger 

[l!g lmplng~· 
CONT II. CONT II · CONT II 

.... : ........... ~ ... , , ........ -.. ~~~·., ,., ...... !.: ... : ...... , 
label __ label __ l label l llabel l \ ivbel : 

\ Volume __ ml \\Volume_· ._ml \ \ Volume __ ml I 
;· Allq~ol A__ ~ l Allquo! A~- ~ ~Aliquot A __ 

Volume __ 

Reduce lnl ] 

Volume_ 

volume 
to 20 ml on 0 1 For Melols 
hoiQIOl!3 __ r0 e • = 1 

For 1-lg 
I 

Iobei. __ 
l /\llquol 0 __ . \ l Allqu~ 0_ \ \Aliquot 0 __ 

· Iobei __ 
Microwave dig lnl ---=' =--.
wllh'conc. HF 
nd cone. I-IN03 

l lnl ~ [lnl i ; lnl __ _ 
: :: 0 ; ; 

Volume l 1 l l Dote : l Dote __ _ 

, 

Volume -- : Do e · : : : : ............................. . f t. · ......................................... (.O"upifca·i~--Analysls·or Eac 
c_e_\J_o-lu_m_e_l_n_t.. ---] 

5 
1 

1 
Spike 

20 ml on amp e (I Dll,llg Spike roqulred) 

o!Qiole Dole ··--- .................................................................. : : ...................................................... ·-·-·: 
: · · 11abel lnl 1 I-~:Ft~rt:~8~g Int. , \Iobel ln't j ; ; 

:=o:::n::d::l·=l2:::02::_ ===D=o;::le 1yo~~~:~-~: .. Q9.~-~ .......... ___ .. J l_~~-~~-~:.::=.~~~~-------·-·-·----_j 
Add 

5po ul Sc 
Int.___ Allquol A: Aliquot A: __ 

Dale Aliquot 0: __ _ , Aliquot 0: __ 

, "Melol ' .J... For l·lg Dllule lo Int. =-l 
;b~ifii:j:~~fi.IS@ ... "1 :tab~lifiil~~--j~t . ~£ ·;· - '-loo_m_ts __ D_ol-;e~ 

................... -· -· -· ........... ·-·-···· ...... ·-·-··· ·-·-·-·· 
1spk __ ml ! 
1 of ppb lnt ; 
• i 

-~~-~~-~-~- .'.1?.~~~--..J. D.}~J.~.i lVolumellliLml Dote to{<:,[ctz \ -i~b~1 --··----------.. 1~;1· _ .... _ ... _ ..... _ ........... . 

i nnal spk cone. Dale ! 
!added ppb _ • .......... ···- ....... -............. -·-·· ......... , ...... -·-·-·-···-

FH & 01-1 Serial dilution performed 
Josl dlgesl $pike on FUror GFM)) · · · · · ·· ·c- · .. 1 Volume __ Dole __ _ 
I & ru.tnost dig. spk. . /\llquol A: ___s..!_ml .... G. M .... 

"00
1
- (Ono posl dlgosllon spk onllll for F ) _(No splko •equlrE"> · 

_ c.D ppb (Instrument spiked) pn ....... ol o· , 1_1'"'"'1 

• rnl to ml FV + _ul Sc --
Initials: ----



,, A_!'~ .' 
Pru1~::~ I ll __ 't-.!.._ ..... ~.:!..Job21~"""-~---

::::nent :_-=-P~E~l3;..::::::0.!!::::3:_,. _· __,_~ 
Jate/lnt.:~fl)~E~~/_!_J.q /J~~LI-!Jt;__,_1_ 
:nent Run ll __ ..... ro!_-...!..!Nl~:-~--q _ .. _ 1_"-:--

K._un:JI.) 

%11 C~l 

Acetone Filler .j 
·ype:G or Q · l~lnse , 

~G~ 
label v ~ s¥.~ ,~11 

label __ 
Volume_ q 

:oesslcole to 
~dryness and 
' redissolve In 
fOml con HNOJ 

:rowove dig': 
lh cone. I-IF· 
lconc.HN03 

lnl __ 

Dale 

tnt __ _ 

100 mls Dole q 

'

,_!} I 

· Dilute lo In~. . 

label ' 1 

Trian.gle Laborqtories of RTP 
(919). 544-5729 

.1 · Volume jQQ_ ML qp.•~ 
Eft~~\' . 1 

I ;;r /cJ5 
"~' • ' H '":"":.'(!;_ .. fA' ?~'::,,;o D I ;·t;r;;··;;:~·:5·"·,~~ .. ··nsr·········H'abetl8"3-~J/ tnt -~ ; a e . / 

':?.il!'!'_e_}qT}_H~'!.If!fJ/)J/f/:/Volume /fA1 Dale l !it~--3-~,:;,~··r ........... .. 
posl dlgesl spike on Fll ror GFM)) · · · · ·_s_· ·· · · .. · · ·! 1 Vol~~~~ Dole . . . . .... . 

1 p 1 dl k 1\llquol A: ml 
I & Dl· OS g. sp • (One posl dlge~llon spl< on Ull lor GFM) CD . . (No spike requ'"g> · 

CJ ppb (Instrument spiked) Aliquot o: ml , 

Anolyles 
ICP HJ ~-· CV, ", 

· CONT II 

@. 

lnlllols: ----

. . 



C(011 
Filler .j 

ype: G or Q · 

labeltl:!:A~ ... /A 

;rowave dig! 
lh cone. HF · 
cone. HN03 

CONT II 

0 

Trian.gle Laboratories of RTP 
(919). 5L14-5729 

·c~"' 

l-IN OJ 
l?lnse 

llacl< 1-1 
lmplng 

Anolyles · 
ICP • GFAA HAl.\ _s;.VAA . . 

,· 

(!ig lmplngers I· . 

c~:. <?$' '· . '7jl_" . 
~ ;eo~ ~ 

~·············;·················1 ~······························; ~-·····························~ 

Iobel__ ; label · . : 1 label : l i\lbel · label __ 

neduce Vol~~e -] Volume_ ~ Volume __ ml \~Volume_· ._m\ \ ~ Volume __ ml ~ 
volume n -- ~- Allq~ot A__ l ~ Allquo! A__ j \Aliquot~-- 1 

to 20 ml on • For Melals For Hg · . · . · 
hotQ_IoJ~_?_I.ale I I· lAIIquol D __ . ~ 1/\nqu~ D __ l ~Aliquot B __ 

'--;::====:r=====~~~.,ua,..:_-, Iobei Iobei l lnt lllnl lj lnl __ _ 

Mwlcllhr<;>cwoanv!. di·IIF~ lnl \I I Volume l D I . ll Dot~ . l l Date . 
,.. vO ume . -- : 0 e . : . : .............................. . 

nd cone. HN03 -t t. .......................................... (·o-~pif~~-t~ .. Analysls of Eacl 
- 3-1 -

·~.L...>O ~ce Volume Int. J Sample 
20mlon 
ololole Dale 

Spike 
(1 Ollllg Spike required) 

~ 
I 

, l·lolplole dig Int. 
will": HNOJ I 

and 1-1202 Dale 

Add 
Int. ___ 

590 ul Sc Dale ---

Dllule lo In I. 
·: 100 mls Dale . 
! I 

. 

··················-· ................................. -............ . ............................................................... ~ .. 
; i • 0 i 

i . !label lnf ! :Iobei lnt 'l I I 

i i ! i I Volume __ Dbte . i 1votume __ . Dale i '····· ................................. _ .... _ ......... ··- ··- ...... -................... -· -·- .... -·-· -·-· ... -.......... .. 
Aliquot A: __ _ AllquoiA: __ 

Allquoto: __ 
..... O•OO oo "' o ''' ooo oooo 000 .. oMoOO I ..... o•o•oOOO ...................... , 

\!ipk __ ml i 
!Of ppb lnt l 
I • i 
i nnaf spk cone. Dale ! 
1 added ppb · · : 
'· ... ···- ............................ -·-~-·-····-, ..... ·-·-·-·-·-·-· 

FJ-1 & 01-1 Serial dllullon performed 

, rnl to ml FV +_uLSc --
lnlllals: ----

nl"' 



Pro}eclll <..J ~ 3 ,' 
Cllenl: PE~ . 
Dole/lnt.: /J£jCJ}~¢/q 7 
Cllerit Runll ,.& _ ,.e;;~j 

~I CONT II 

0 
Filler .j Ace lone 

rype: G or Q · nlnse (;. 

label 18:3 3 3A . ;i2f' \lll'l 

label __ 
Volume_ 

"\~6 ru 

Trian.gle Laboratories of RTP 
(919). 544-5729 

'c('f)'• 
1-lf\103 
l~lnse 

• nfJly' --
ICP - Gf-A/\ HAl.\ CVAA . . 

nrtln• 



ProJect 11_4~·0~~..!.::::::3...~.--J __ _ 
Anolyles · 

ICP · Gf-AA FlAI.\ CVAA . . -·--- -,----
Client: _________ _ 

Date/lnt.:. __ -=--------
CIIent Runi/_I_:.-_M_~_q_-!).;;____ 

Trion.gle Laboratories of RTP 
(919). 544-5729 .. 

C(f)N 
Filler .j 

fype: G or Q · 

CONT II 

0 
I label~........., 

Iobei \~4-~-AA Volume~Y 
·.o~sslsgle le 
~d.,,.,esl end 
~ redissolve In 
l:Oml con HN03 

::rewove dig! 
lh cone. I-IF· 
leone. HN03 

~ lmplng;{J· 

c~· ~~ ·~.H 
:····· ............ !·.1!':'.<?.~ ..... : ; ................ ~.~~.<?~~:.: ;··· .. ······:~~.': ............. ; 
. \ label : · ; ~ label ~ \ ;obel l : : : i . : 

Volume Volume_ ~ Volume_ml ~ \Volume_· ._ml \ \ Volume __ mq 

~~?u~;;: In I ] ____ }, __ ..., I· Alfq~ol A __ .\1 Allquo! A__ \ \Aliquot A__ l 
lo 20 ml on 0 le For Melols for Hg . :. .._ :: 

hoiQlqJ...e __ t - . = I I' 1 Allquol o __ . i 1 4\llquol 0__ ~ \Aliquot B_ 
· lotJel Iobel__ ~ lnl ~ ~tnt l l lnl __ _ 

Microwave dig lnl : : : · : : 
wllh'conc. Hf Volume Volume __ l Dole · l l Dote l L.P.~~.E?. ................. : 
nd cone. HN03 -t- t ............... " ......................... (.o.ui)if~·~-~~ .. Analysls of Eac: 

Iobel __ Iobel __ 

Reduce Volume lnl. . J 
lo20mlon 

HoiQiale Dale_,.__ 
Sample Spike 

(t Dllllg Spike tequlred) 

, 
f 

Holplole dig In I. ; 

will: HNOJ I . 
! 

and H202 Dale ! 
j 

f 

:··············· ............................................. ·-·-·! 
I I 

1label lnf i 
I t 

i i i Volume __ Dale i 
...................................................................... 

....................................................... -.......... ~ 
I 

label lnl ! 
i . i 

Volume __ · Dole 1 ................................................................. 

Add 
Int. ___ Aliquot A: __ _ AllquoiA: __ . 590 ul Sc Dale . ··-· . AllquotD: __ Aliquot 0:. __ _ ......... ··-. ·• ....... -· -· ........................................... _ .•. , 

lspk __ ml ! 
1 A Melol ~ 1\ A. f; . . ...... Fo~ .. ':~~ ................. _ ......... .. 
....... 'Jo71:=a3 ....... d'P. .. Ci?.PJ-· ...... illabell~,'l~-lA~ lnl Ml 1 

Dllule to Int. 
...... 100 mls Dole 

; of ppb lnt ; 
i 1 
l final spk cone. Dale ; 

tbel D'1 lnt ~ :; 

~~-~.':'-~-~- .. '?.~.~~.J~l9.h1.\ iVolume_tQ,Q_ml Dale P(~ fn 
post dlgesl spike on FU lor GFM)) · · · · ·: .... · · · .. · · 

& DH Post dig. spk. Aliquot A: S ml 
. (No spike requiJ~ · 

ccppb (Instrument spiked) Allquol o: ~~.J_ml 1 

I 

! 'i'~b~l .................... i.~i· .................... , .. . 
i 
i 
j Volume __ Dole __ _ 

(One posl dlgosllon $pk on OJ.I lor GFM) 

!added ppb . 
~ ........................................................ , ............ _, __ -·-

HI & OH Serial dilution performed 

1 rnl Jo miFV+_ulSc --
lnlllals: _. ----



ProJecl11 __ 4~lJ?~~l3--+j __ _ 
cllent: __ .l-P~f<V~s~· -::--
:Jate/lnt. :._....L,;.£$:;:::. ~· __,Q--~=-M:Q..~I-Lif--=-1 __ 

Client Runll 

II 

Filler ,j 
rype: G or Q · 

l 
Iobel __ · 

-<.L-nt:J q-J 
Kfii,:t3 

CONlll 

0 

Trion.gle Laborqtories of RTP 
(919). 544-5729 

- n(Jt\I· 

ICP • Gf-A/\ FI.AI.\ CVA/\ . . 



Project II 43~3t 
Client: 

Date/lnt.: 

:JJentRunfl T-/vf~q-3 

CC0U CONT II 

0 

Trion.gle Laborq-tories of RTP 
(919). 544-5729 

Anc-Jiyles · 
ICP • GFAI\ __ Hl\1.\ _ _s.vAI\ . . 

·c~l: ll!SJ. lmplngeis I· 

I~ ?~~~~ , ........ :1·.·, , ..... -~~~~:., ;-·····:.!.:11········; 
Iobei__ Iobei j Iobel · · · \label \ ~ ivbel : 

Volume Volume_ ~Volume ml l Vo;urne_·· ._ml l l Volu~e __ md 

~~~~: tnt J i· Aliquot A_ ! Aliquot A_·_ \ l Aliquot A__ ; 
lo 20 ml on • For Melols For Hg : · :: 

:rowove dig! 
lhconc. HF· 
lconc.HN03 

. hoiQiol_e_~_ole . • - I I' ll\llquol o __ . j 1\llquOl o__ ·l ~Aliquot D_ 
'--;::=====r=======~-~~..:_, label label l lnt ltnl 11 tnt __ _ 

Microwave dig lnl : :; 
with' cone. I-IF Volume Volume __ l Dole . ~Date l·l Dote : 

1;:e~onc. HNo3 . f t ................................ : ....... (.O'~pirc~-i~·~:.A~·~·iv~i~-,~-;-E·~-~ 
Reduce Volume Int. · J Sample Spike 

lo 20 ml on (I 011 llg Splka laqlllled) 
'--;::=::H::o:::!P-::'a::l::e:::::::::D:::a:Jtec_~~~ ............................................................ , ;· ...................................................... ---·-·; i Iobei In I i 

1-lolplale dig lnl. _ _,_ i Iobei tnt i • • 
~~~~~~~~~~] Dole ! Volum·e __ . Dale l ~Volume __ Dole j 
~=======:c::::::~ .................................................... ··-· .... . .............................. ~·-·-·-·-·······-.. ····· 

tnt.___ Aliquot A:.___ Aliquot A: __ 

' Combine dl 'estates 

, 

Add 
· 5po ul Sc Dale Aliquot 0:. __ _ Allquoto: __ 

f~i:)i<""' ''"'"rTii'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'! 

;of ppb lnt ! 
i ; 

~ nnal spk cone. Dole l 
I A Mel·'' n.:-'1110 ! ....... Fa~ .. '-~~ .................................... : ?~~~~~0 Dlnoll.e=-l 

;·;;~ili·'-'·,;·c=A" ... 
1
;--.. s~ ....... ~pabe1B''t,~)-3M lnl Me.. 1 ;L.------1~ 

.1\ume_lj}j)_ Dole /0/8/11;Volu~e,Wl_ml Dale '1eof'f? i·i~b~l ................... j;~i ..................... .. 
....................... ,, ..... ••·•••••-••••-••••· , ....... ,.,,t I I ! 

post digest spike on FH for GFM)) .... ··: .. r ..... 
Aliquot A: ...!L_ml : & 01-1 Post dig. spk, 
(No spike requlr~ · 

_tO_ppb Onslrumenl spiked) ·l'u ....... 0 t [I· 'l_r• -· 
I 

! Volume_ Dole __ _ 
' ............ . 

(One post digestion spk on 01-1 ror GfM) 

!added ppb 
'· ................ ·-· ···- ...... ·- ..................... , .... ·-·-····-···-· 

FH & 01-1 Serial dilution performed 

....:...!- rnllo _ml FV + _ul Sc 

lnlllols: ----
I 

... ,.,,~. 



~~~ "~ I 
:lrojecl II Vf1 ~ 1 

:uent: 'Q - 0 3_ 
)ale/lnt.: .Jik 9/JN/11 
:nent Runll 0 -!Ylcaq -13/anL 

. 
j 

Iobei_· 

CONT II 

0 
Acetone 

l~lnse EG 
Iobei --9 ? ··3'-.,A; ~ I 

'liJ6 {J1 
Volume_ 

Trian.gle Laboratories of RTP 
(919). 544-5729 

Sample 

1\''I(Jiy.loc · 

JCP • GFA/\ HAt.\ S,VA/\ . . 

-S~~A-,fL.~ 
(1 Ollllg Spike 1e~keEI) 

FH & llH Serial dilution performed 

, rnllo miFV+_ULSc --
lnlllots: _. ----



. 
Anolyles 

ICP • GFA/\ Fl./\1.\ CVAA --·roT-----.--------'roJect u_Y-U. j....LJ,aLUbof--1 __ _ 

:nent: _________ _ 

Jate/lnt.: __ -.,...-______ _ 
Trion.gle Laborqlories of RTP 

(919). 544-5729 

::llent Runll o-M ~q- 1-ltLD 6LA-tJl, 

:·owove dig·; 
:, cone. Hr- · 
cone. HN031 

Reduce Volume lnl. . J 
lo ?.0 mi. on 

HoiQiole Dolo ·--· 
Sample Spike 

(I Ollllg Spike raqulred) 

Holplole dig lnl.' , I 
wllh HN03 
and 1-1202 Dale 

;· ·····. ········; ................................................... ; 
~label lnl ; 

i . ; 
!Volume __ . Dale ! '······ .............................. _,, ........................ . 

...... ········· ........................................... ·~·-·· 
i i 
:label lnl l 
' ' 
i ' i Volume __ Dote i 
'· ... ······· ...................................................... .. 

Add 
Int. ___ Aliquot A: __ _ AllquoiA: __ 

5po ul Sc Dale 
c·· 

Ollule lo In I. 
...... lOOmis 

Dale ,--

AllquotO: __ 
r ;;·r)k: .... · · .... ·mr ·· ...... -·-·-···-·-· · ....... ·-·-·-· 
i of_ppb tnt___,,.....___ 
' l final spk cone. Dole 
!added ppb ----~. 
'· -· ................................... -·- ·-·· ····-·--·-·-·····-·-

Aliquot 0:. __ _ 

::J t " Melol ' For Hg 

""'"'iin::"l~--'1.1\f')..('j~'/j""'" ·; hab~tiS\t·-i)~<:j",~~·~~t ...... ni'i"'l 
Jel , .,... tnt UI=D :; 

llt11 -:lVolumel..Q.JL.ml Dale tofb/'17 
Jlume-L.!!..!L Dale .• 
·-· .. ·-·-·-·-· ...................... ,_ .............. i ' 

Josl digest spike on FU lor GFM)) 

. -··· ·-·-·· ................ •· ............... . 
ltabel__ lnl __ _ 
I 

i l Volume __ Dale __ _ 
r-H & 01-1 Serial dllullon performed 

• milo miFV+_uLSc -- -& OH Post dig. spl<. .. 

_ ~ ppb (lmhumen! splkAd) 
. (No spike requl~ · 

/\
11
-· '?I o· _r--• 

(One posl dloosllon spk on 01·1 lor GFM) 
Initials: --,-----

···-'""' 



Project 11 _ __.__._~=..~.:=:~-L-..4-.-

Cilen t :---1--...~....£..:~:::__--.--:-::;;:;-

Ja I e /Int. :-.J~.!.l.L--1-~L.L.~-___:__7..!,__ __ 

:llent Run II 0 "II(~ ~q-RiL{J J 

CONT II 

0 
Ace lone 

l~lnse 

label J6' 5- 3 -Q/F tffb 
Volume_ ~ ~~~·l 

:oesslcale lo 
\dryness and 
• redissolve In 
l:Oml con HN03 

:rowave dig~ 
lh cone. HI-· 
; cone. HN03 

lnl __ _ 

Dol~ 

lnl __ _ 

Trian.gle Laboratories of RTP 
(919). 544-5729 

CONr/1 

G) 

· 1otyr 
ICP • GfA/\ HAl.\ CVA/\ . . 

CONT ft-. · CONl fl 

@' @.·. 

Initials: ----
nnln• 



Anolyles · 
ICP • GFAA FLAA CVAA 

_..:....:::;,.___,_~-- -·------Projec I II LJ 0~1 
cnenl: Trian.gle Laborc1tories of RTP 
Dale/lnt.: (919). 54Ll-5729 -. 

Client Runt/ D- M~q -I 

CO~T II CONT II C~-·11 (!ig lm~g;i!J 

Typ~~. Qi A~~e ?.~~~n , : ... ~~ · , , ...... ~~:~ .. , ..... !.:~ ....... , 
tA1 ~ -/Q~ label~3- label__ label__ j label · l \label j ) ivbel ; 

label -· Volumej)'?Y Volume -- Volume_ ~ Volume __ ml ~ \Volume_· ._ml \ \ Volume __ ml . 

·,.QQGEisole to lnl ~ Reduce lnl J } 1 · \ 1 \ \ 
1 

t A 
~ dpt'l"'e53 or.d --,.- volume l· Aliquot A__ ll Aliquot A__ : :AI quo · --
'redissolve In q to 20 ml on • For Me lois For l-lg : :: · : l 

ul:L::.Om:..:..::...l.=. co::::.:n~H:.:....N:...;:;0,;:;.3 _ __,~~=1 hoiQiqJ~_?.~Ie - .-= I I ~ Aliquot n __ . ~ ~ Allqucl o__ ~ \Aliquot B __ 
c=--·===J_~ lobol Iobel ; lnl i ;tnt ; : tnt 

crowove dig·~ 
·llh cone. Hr- · 
J cone. HN03 

Microwave cllg lnl 
1 

l ll D t · . j i Date : 
wllh'conc. HF '!1. Volume Vo ume __ : Dale :: a e : : ............................. : 

~~:e~onc. HN~J pjDote ~ -L_J ~· .......................................... ('D.ui)ifca·t~ .. Ana1ysls of Eact 

Combine cllrieslales n d " 1 lnl S lk J;:!,~~~---J ·~e uce vo ume . · Sample p e 
.-------~--------., lo ?.0 mi. on (1 011 1 lg Spike required) 

__ ~..!Q!I2!91e Dole_ .. ___ .......................................................... , 

':-;::====:;;r-====:::;-____, ' ~~~~~~~~g ~:;e ] ~ ~:r::~~ ·: . : ::I~ ....... ' I :::~e- ::Ia I 
--t== '... .. ....... -:::-:-:= .................................. · ............................................................. . 

.--/\-d-d-----:,~n-=-1._, __ J .Aliquot A: Aliquot A: 

, 5po ul Sc Dal'f=·-.. •=-=-=· Allquol B: Aliquot 13:--

.------O-Ina-11-.e :J !!.~f-IPn,'ko~l .. s.p .... k .. ~c .. ~o'f~n .. c···.····-·~D~a~-·l·e ........ ·-·-·-· 
1 Jf Melol ' L fl.~ ' . . . For·'·~~....... ..... . ........... '! ?~~t;;11~o 

;;;~1 1t¥;;l,'Y,f>1wSRf-iuui:'abellt~-t~-MB lnl ~/,L~i'-----=-~r l.~.~.?..~.~ .............. PP.?. ...................... . 
~~~lJ.~.~-.J.~ ..... t?~.!~ .. Jd?.,~t iVolume_J.fLD_ml Dale~~ j label_ .... _ ... _ ... _ ........ lilt __ ... _ ........... ·, fH & OH Serial dilution performed 

I 

post digest ~pike on FH for GFM)) r i Volume ___ Dole--:-:--.-:-::- .l __..!_ rnllo _mt FV of· _ul Sc 
I & DH Posl dig. spk, Aliquot A: _Q__ml 

c.t:) , (No spike requl'r 
_CD ppb (ln.c;\rurnAnl spl\"=>rl) f1" :JI IJ· _r ' 

(One post dlgesllon spk on llJ.I for GFM) 
Initials: ·---

lnroln• 



,rojec I "--=-~..-...~"':-~-

:lien I: 
---~~~~~---7r-

)a te/ln t. :-~ol.:L'----H=-.L-1-f-...L........!'----

;uenl Runfi~-:J--~"-=-'~---=;.;;..;;.: 

Filler .j 
_'pe:G or Q · . 

i 
label __ · 

CONT II 

0 
label J!¥~~-t?'+- f~6 

'1)~1;1 Volume_ 

Trian.gle Laboratories of RTP 
(919). 544-5729 

CONf II G) 

olyl 
ICP • Gf-A/\ ri.A/.\ . CVA/\ 

, . 

· CONlll 

@.·. 

lnlllols: ----.,.. 



Project "---=-~~~do£C3~f __ _ 
Client: ---------------
Jafe/lnt.:. __ -.---_____ _ 

:ll~nt Runt/ 0- MJ9-J 

CO~T II CONT II 

Trian.gle Laboratories of RTP 
(919). 544-5729 

Anolyles · 
IC!_' : GFAA __ HA~- _s.VAA 

., 

c~· _. r _" __ · c~~~)r 11 [t!9. tm~Q;;] 

ype~~e~, Ql Ar~r~~;e I ~~~~~; -e~~J ' . . ~! . ' ' ... H~~~ ' r .. :.!.: ......... . 
--.-...... ,! label/ ""~3- 1 ·· · J.&:l :Q11A Iobei__ lobe-- j label · ~ llobel l j ivbel. __ _ 

C0 0 

label -rl·--_· __ \/l_ol_u_m_e_D_~_¥-::--::-::--, .----_.Yolum~ Volume_ \Volume ml l l Volume_._ml \ j Volume __ ml 

·,aessleele lo 1 1 ° /ZB Reduce lnl ] J j · -- j \ \ \All t A ~dryrtess 01 rei n U volume ,----- j· Aliquot A __ ll Aliquot A __ l ; quo · --
;redissolve In ilf\0\ ,l,j'i lo 20 ml on • For Melols For Hg : : : ..... : l l 

l..:lliL:::.Or:....;,.n~l 7-co.::...n:...:....:...H;,:...N...:.0...:.3_D_o-,le _:_~ ho!g.!9.l~.----~)_ale -::::=:=-:::: I I l Aliquot IJ __ . ll AllquoiiJ__ ~ j Aliquot o__ j 
'----,=~~· .. lol)el lal)el ; lnl : ;lnl ; ; lnl ; 

:;rowove dig·~ 
;h cone. HF · 
cone. HN03 Dole 

Microwave dl~ lnl ' --- "' 1 j ; j D t . l j Dote j 
::'J1~;~:;.'1:1~b3 Dale JO '3 tJ'l Volume l - 0 

ume_t_ : ... '?.9.!~ ..................... : : .... ~\ri·upircate.:A~-~-~y~i~--~,·E~-~-t 

Combine cllgesloles ~du~~ voiume Int. . J So~ple Spike 
to 20 rnl. on (I Dllllg Spike requlled) 

HoiQiole Dot~ .. -- ................................................................. , ·- ' ;· ................................ _,,,, ···-···· .. ······· ......... ! i i 

l-lolplale dig lnl. I :label lnl j label lnl : 
wllf·, IINOJ ' ; I 

and 1-1202 Dole ~ Volum.e . Dole I i Volume __ Dole . 
:I : ................. ~ ................................. • ................................................................. .. 

~sc --D~':;~----J ::::~:: :,' ,. ;.:::~;:;,:_. _____ ............. , 
Int._ I ; spk __ ml l 

' Dllule lo ; of __ ppb lnt ! 

,~:~~i~~a_3~~f> $~ffH ! : lobell~~~i~j~~ j~l ~IiL_ i . ,_l_o_o_m_ls ___ D_o_l_,e ~~~~~~k ~~llCPPI>..~~~S. ........... J 
-~'.U..':l:'~_...f@. ..... l?~?.!~ .. .J.p.J~hj i Volume~ml Dole ~rr_ 
posl dlgesl ~pike on fll for GFM)) ' · 

1\llquol A: ___.5:._mL 

, 

· Dllule lo lnl - ,

4 
M 

too mls Dole 0 :3 ~1 
label ~B-

. Volume 1®.. Ml 

.......................... l label__ lnl __ _ 
i 
; Volume __ Oole __ _ 

FH & OH Serial dllulton performed 

• milo miFV+_ULSc -- -
lnlllols: ----

& OH Post dig. spk. 
~ ~ (No spike requlr,!:!9) 

..::=J"~__:.:..·p..:....p_l_-_· ...;_·~_tr_ur_~l _sp_r_-_~)_, 1 . . _ol o. ) 1 .. 

(One posl dlgesllon spk on Ill I for GFM) 

1n,..,1n1 



Pro)ed "-~:....-:...s...c:~~-

Cilenl :. __ ....,.~~----;:--;-t;;:;w,.

Date/lnt. :-~~~-t-F~f---1--_,__ 

:llenl Run 11---~."'--....:..:....~_,_--P...-..;= 

CONT II 

0 
Filler .i 

'ype: G or Q . . 
i 

label __ · 
Volume_ 

:oesslcole to 
~dryness and 
~ redissolve In 
l:Oml con HN03 

;rewove dig! 
lh cone. HF · 
cone. HN03 

lnl __ _ 

Dol~ 

lnl __ _ 

Trian.gle Laboratories of RTP 
(919). 544-5729 

l(Jiy 

ICP - GFAA HAl.\ CVAA 
' ' 



/\n(Jiyles · 
ICP • Gf-A/\ HAl.\ CVAA 

...:....:;~;.._-,-~-·-.-·------- I >reject 11 __ 4~J"""""~.....,.2J.._...\ __ 

:::llent: ---------------------
)ate/lnt.: __ -:---------

Trian.gle Laboratories of RTP 
(919). 544-5729 

;uen t Run t/ _ _!0::.._-_f\t_:..;:f)~q_--=-j-

;oesslcole lo 
~SP,·Aess oa stt' 
• redissolve In 
I:Oml con I-IN03 

:rowove dtg·; 
hconc. HF· 
cone. HN03 

CONT II 

0 ~~U; 
HN03 
l~lnse 

Ia \tiel,__,.._ 

C9~i' 
Bacl< l~oli] 
lmpln~er 

Iobel, __ 

[!ig lmplnQ!!&f 
1 

c~.. ~®' . · @.ft 
IINOJ KMNOit HC 1 

;·;~·~~·,···:·················\ \·;~~~;· .................... \ L~~~; .................... l 
. : : : ~ . : 

~~l"t,Y,';~ Vol;7e __ ] Volume_1_ I:~~~ A ml i i ~:~:~A· ml i \:~::A ~J 
to 20 ml on D 1 r-or Melols For Hg : :: .._ : : , : 

hoiQIC?l!3 __ .
0 

e -===--= I ,. l /\llquol o __ . i l Allquol o_ l ~Aliquot 13__ l 
c=::=: __ .l . Iobei label \ In I l \In\ ll lnl ----

~nf~~gnv~ ~~ In I D Volume Volume_j Dole ll Dot~ ·. l L.~.?~.~ .................. : 
nd cone. HN03 .Dole · __ t __ t .................... ~: ................... (.D.~pif~~-i~ .. Analysls of Eact 

Iobei - 3- __.__ 
· Combine ell 'esloles Reduce Volume Int. . =-1 Sam le Spike 

't·l~~~~-1~n Dole _ J P · (I 011 llg 5~~~~.:~~-t~~:~~~ ......... ! ........ .' ...... .'.~ ....... , 

• Dllule to 
100 mls 

, 

.. ······ ....................................... -·-·-·-·'"· .. ·-·· . . 
Holplole dig Int. __ ' I habel · lnl ! jlobel lnf · j 
will: HN03 • · • • 
and 1-1202 Dole l Volume . Dole !· i Volume __ Dale i :========::;::;:JI: = • .............. ~ ................................. · '· .......................................................... . 
Add 

5po ul Sc Dale Aliquot O: Aliquot 0: ..-· --

Int. r __ :.] Aliquot A: Aliquot A: 

" Melol ' Fo• Hg onute lo Int. =-1 . . ~~ji, ......... ~~·-·-·-·-·;~;-..................... . 

;t;~i J(if~3',~~!2m .. i l'~b~l i&<t~ij:jt;j:~j~, .. ~!100 mls Dole ,==J \~~~~~k~~~PP.l? ... ~~-~9-·-·-·-·-·-·· • 
?_1.~~-~-.J}t .. £?.9~!=!. .• 1iVolumelQJ).ml Dale t. a ~ 7 jlobel .................... j,~,· .. .. ... .. .. . .. ... ~H & 0\-1 Serial dllullon perforflled 

i 
post digest spike on Fit for GFM)) · · · .. ·· · ~ Volume _ Oole 
~ & BH'flost dig. spk. . Aliquot A: li__ml ' ...... -:-:- · -.-.. -.. -. · ... ·· 

0 · , . (No spike requ,d) (One posl dlgcsllon spk on OJ-I for GFM) 

---'<loo.ooo<..:> ppb (Instrument spiked) A.!lnuol o~ .'1_ml 

-!......- ml lo _ml FV + _ul Sc 

lnl.llals: ----
..... ...,. 



• olyl --
ICP • GFA/\ -· Fl.l\1.\_ CVA/\ )roJect ll __ g..J.::~~a~· 31L..i/~-

:nent: -------------------- Trion.gle Laboratories of RTP 
)ote/lnt.: __ _,...,..... ___ --=----

:uent Runtt i/O·- f1~q- f£A4£AIT 8LArJl 
(919). 544-5729 

CO~T II 

CD 
CONT II 

0 
Filler .j 

)'pe:GorQ 



/\n(Jiyles 
_:>reJect II ________ _ ICP · GFAA __ fLAI.\ _ .S,VAA 

:;uenl: _________ _ Trian.gle Laboratories of RTP 
!Jate/lnt.: _________ _ 

:rrent Runtl :t/D- YvL~i- ~qt Nl GLAt\\t 
(919). 5Ll4-5729 

cr§ 
Filler .j Ace lone 

l~lnse :ype: G or Q . 
i 

Iobel __ · 
label. __ 

Volume_ 

:oesslcole lo lnl 
~dryness ond ---
'redissolve In Oole 
l:Oml con HNOJ 

l ~~·rr~ o:~Ul CW· ~~~r· -~r 
_ l?lnse _ lmp111QOrj IINOJ KMNO.t I·ICl 

ro~elt3?r15-l~ rabel ;·;~-~~·,· .. :···········--···· r;~~~; .................... l !';~~-~; .................... : 
Volum~JtJ..5 "'-\ Volume_ ~ Volume __ ml l Volume_._ml \ Volume __ ml 1 

neduce lnl ~-] · · 1 Aliquot A __ 
volume ~ :.·:.· Aliquot A__ 1 Aliquot A __ 

to 20 ml on • 0 a_ q11 For Metals For Hg : · · l • 

:rowove dig·: 
•llh cone. HF: 
j cone. HN03 

lnl __ _ 

ho!glqJ~_?1.~- • ~ 1 I ; Allquol o __ . j AllquOl 0~ : l A
1
11q

1
uot B_, -·-

'---::=====c======-~· ~~Pk·'-f!::.~ Iobei Iobei j In I 
1 

\In I l : n 

~m~~~;: ~~g lnl Volume __ Volume_ L.1?.9.!~ ... : ............... J L'?.?.~-~.:: ................ ..1 L.'?.?.!.~ .............. .. 
~nd~c~on~c;.·~I-I~N~0~3~~:£:e:t.:::::::.J t (Duplicate Analysis of Eac 
Iobel ·~- t t 

Reduce Volume lnl._:-· -] S 1 Spike 
lo 20 mL on amp 9 

(1 Ollllg Spike required) 
L :=::l-l::o::IQ::Ia::le=:::::O::o::lce··:=-=- -·-· .................................................... , 

i i 
Holplole dig i label In I i 
wllh IIN03 ; ; 
and 1-1202 ! Volume __ Dale i 

w,~~~: ~-~. ·1 . ~~rsc '"'· ·-- ~l""~~;;;~····--- .. ··P. - 'Ai,q;;.;IA~-- .................... . 

o AMelol ;, Volume M~lg Dllule lo D:a~l.le~ Aliquot B: r~c~~ ....... ;~;··"'"""""""""""j 
;/J :·IHi:;~;·'· ~r· . ! i ,j[lf~ -Is 'It . ·j~,-liS[' ;· \ 1 oo mls ,===J \~~~~k~-~n_cPP.? .. ~~-~~ .............. ' 

_ ~ ~~ 11 o,. D ~I q1.lvolume1fX.Lml Dole f6}1jq 11, i,·,··a··b· 
91

················--· .. ··· ..................... . 
:'..?...l!.~~-~ ...... ~ .. ~-~--......... ;; . : ! tnt FH & UH Serial dllullon performed 

0 I I 

posl dlgesl spike on Flllor FM)) · · : .. 5 ·... · · · ! Volume __ Dole _, _ ml to _ml FV -t- _ul Sc 
:-1 & OM-f'.losl dig. spk, 1\llquol A: __ ml (One po~; ~;g~~l;o~ spk on Ol·l·l~r-GF~). Jnlllols: 

0 . . (No spike requh!9) · ----
- '').p,:•- ''-,strl'----,1 sr."·--1) JOI _0_ . ·" ..... '' 

Dol~ 

· Combine ell 'esloles 

:Front· Holt Dlgeslale 

, 



. . . 
PAGE {pq 

INOJ:IGANICS SPIJ(E LOG 

,. 
,, 

SPIKE 
SAMPLE 

(!1L) 
. ORIGINAL 

PROJECT# ORIGINAL STANDARD FINAL SPIKE 
STANDARD CONC. VOLUME SAMPLE 

-- DATE SAMPLE IDs ANALYTE # (PPM) (mL) (PPB) INITIALS WITNESS 

_q·/:MR'l ~ 43?i)7J - LCS .{'- l-3-013-3 ·*" fj)I)/JB> ~ JJ5i= ML 
I . 

.q lit:\lti1 ll-.~~q 1 A-tc.S *- ~.,{)13-3 ~ fooo Jrt)l} -t:- £)Sf_ _.JI.£ 
I ., 

\<f ., - 5_S_ .._3 JA5 
• 

. ,~,, ~q , .1A'\)i) ~v ,v 

-~/a<;/qJ _Lt'1~ i_1 S lfS ::k- 3-DJ~_,3 * leta I IW ~ fJSF JL£ 
' 1~1· 5~ -__4A- Jf\_) 

)<(:S -!:)Q .. t.f . .+ /fKJj 
! 

~ 'I ~~ 

qffih/?1 4.~Q11 -LCS ~ ~-DJ3-3 ~ · (CCC ht:o -J? QsF; &!? 
I • :p ~ -JiJ~ JOf)jJ/Jd iDtn · IODO ..... I/ 

. • 

-

qa\forms\inospke.log (08/22/96) 
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.. · 
·~··· :. 

IN08GANICS SPIKE LOG 

• DATE 

.· 

PROJECT# 

SAMPLE IDs 

qa\forms\inospke.log (08/22/96) 

ANALYTE 

ORIGINAL 
STANDARD 

i 

ORIGINAL 
STANDARD 

CONC. 
(PPM) 

SPIKE 
SAMPLE 

(tJ.L) 

FINAL 
VOLUME 

(ml) 

PAGE {pq 

SPIKE 
SAMPLE 

(PPB) INITIALS WITNESS 

107 



EXP date 

2/1/98 

9/1/98 

2/1/98 
9/1/98 
2/1/98 
2/1/98 
9/1/98 

• 9/1/98 

9/1/98 
9/1/98 
9/1/98 
9/1198 
9/1/98 
9/1/98 
9/1/98 
2/1/98 
9/1/98 
9/1/98 
8/1/98 
9/1/98 
9/1/98 
2/1/98 
8/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
8/1/98 

· * SEE SPIKE LOG 

Spiking Standard Preparation SPIKING 

rom Spiking Standard 

~ament Standard Orig. Std. Spik!{uy cone pike(ul) 

10 • (ppm) Fvd(100ml) (ppm) fVd(100ml) 

l'-9 2·115-4 100 5000 s 1000 

I"• 3-010.10 100 5000 s 1000 

~ 2·115-4 100 5000 s 1000 
~ 3-010.7 10000 9SO 95 1000 

13 2·115-4 100 5000 s 1000 

Ba 2-115-4 100 5000 s 1000 

Be 3-010.10 100 5000 s 1000 

::a 3-010.10 100 5000 s 1000 

::a 3-012·7 10000 9SO 95 1000 

d 3-010.10 100 5000 s 1000 
0 3-010.10 100 5000 5 1000 
r 3-010.10 100 5000 s 1000 
u 3-010.10 100 5000 5 1000 

Fe 3-010.10 100 5000 s 1000 
I= a 3..012-8 10000 950 95 1000 

2·115-4 1000 5000 so 1000 

I< 3-012·5 10000 1500 1SO 1000 
Mg 3..()1().10 100 5000 5 1000 
Mg 3-01().8 10000 950 95 1000 
Mn 3-010.10 100 5000 5 1000 
Mo 3..()10·10 100 5000 5 1000 
~a 2·115-4 100 5000 s 1000 
~a 3..()1().9 10000 19SO 195 1000 
t'li 3-010.10 100 5000 5 1000 
Pb 3..010.10 100 5000 5 1000 

~b 3-010.10 100 5000 s 1000 
S_e 3-010.10 100 5000 s 1000 

in 3-010.10 100 5000 s 1000 
n 3-010.10 100 5000 s 1000 
II 3-010.10 100 5000 s 1000 
Zn 3-010.10 100 5000 5 1000 
Zn 3-01().8 1000 1500 15 1000 
1000ul of tl'le Spiking Slandard giVes lha11sted cone. or tne above elements. 

Spiking Standard 3-013-3 
EXP: 11/26/97 

Spiked by.:o r 
1 

J .• 

Predigestion· •. JtAJ_tf;A- L1LuJ,·~j 
Postdigestlon-

cone 
(ppb) 

so 
so 
so 

9SO 
so 
so 
so 
so 

9SO 

so 
so 
so 
so 
so 

9SO 
500 
1500 
so 

9SO 
so 
so 
so 

19SO 
so 
so 
so 
so 
so 
so 
so 
so 
150 

ccmbined 
total 

1000 

1000 

1000 

2000 

1000 

2000 

200 

/ 

••Spike aeperetely 

Bement Orig Std Spike(ul) 

Au 
Ce 
u 
p 

Pd 
Pt 
s 
Si 
Sn 
Sr 

• . 

(ppm_l 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

10000 
1000 

1000 

·.r 

·' ·. ;" . 

Fval(100m 
140 

30 
70 

100 
160 

300 

350 
350 
20 
5 

1.08 

cone 
(ppb) 
1400 
300 
700 

1000 

1800 
3000 
3500 

35000 

200 
so 



' .. 

~1/98 

9/1198 

~1198 

9/1198 
~1198 

~1198 

9/1198 
.·9/1198 

9/1198 
9/1198 
9/1198 
9/1198 
9/1198 
9/1198 
9/1198 
~1198 

9/1/98 
9/1198 
8/1198 
9/1198 
9/1/98 
~1/98 

8/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1198 
8/1/98 

*SEE SPIKE LOG 

Spiking Standard PreparaUon 

Spiking Standard 3-013·3 
EXP: 11/26/97 

Spiked by: ,tl tJ... 
Predigestion· S"-r'J 
Postdigestion• 

TLI ~ L/3rJ3 J 

ccmblned 

101111 

••Spike separataly 

6arnant Orig Std Spika(ul.) cane 

/ 
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PAGE 1 OF 3 
+-----~------------------------------------------------------------------------+ 

TRIANGLE LABORATORIES, INC. 
Transfer Chain-of-Custody Form 

Project 43231 

Transfer From: IWLM To: IA I 

Released by: E_~~/i1 
Accepted by: ~~~~ 

Time ... 

[2_d5 
~1~ 

+-------------------~----------------------------------------------------------+ 

MILES. IO. . . . . . . . TLI No. . . . . . Cust. Id ................. . 

43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-

-000 
-001 
-002 
-003 
-004 
-005 
-006 
-007 
-008 
-009 
-010 
-011 
-012 
-013 
-014 
-015 
-016 
-017 
-018 
-019 
-020 
-021 
-022 
-023 
-024 
-025 
-026 
-027 
-028 
-029 

TLI Blank 
183-3-2B 
183-3-2C 
183-3-20 
183-3-2E 
183-3-2F 
184-23-1A 
184-23-1B 
183-3-3B 
183-3-3C 
183-3-30 
183-3-3E 
183-3-3F 
184-23-2A 
184-23-2B 
183-3-4B 
183-3-4C 
183-3-40 
183-3-4E 
183-3-4F 
184-23-3A 
184-23-3B 
183-3-1B 
183-3-1C 
183-3-10 
183-3-1E 
183-3-1F 
184-23-4A 
184-23-4B 
183-3-6B 

TLI Method Blank 
I-M29-1-FHAR 
I-M29-1-5% 10% 
I-M29-1-BHAR 
I-M29-1-KMN04 
I-M29-1-HCL 
I-M29-1 
I-M29-1 
I-M29-2-FHAR 
I-M29-2-5% 10% 
I-M29-2-BHAR 
I-M29-2-KMN04 
I-M29-2-HCL 
I-M29-2 
I-M29-2 
I-M29-3-FHAR 
I-M29-3-5% 10% 
I-M29-3-BHAR 
I-M29-3-KMN04 
I-M29-3-HCL 
I-M29-3 
I-M29-3 
I-M29-FHAR 
I-M29-BLK-5% 10% 
I-M29-BLK-BHAR 
I-M29-BLK-KMN04 
I-M29-BLK-HCL 
I-M29-FIELD BLANK 
I-M29-FIELD BLANK 
0-M29-1-FHAR 

+ ------------------------------------------------------XfrCOC (Rev 11/01/94)--+ 
Additional comments or instructions: 
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PAGE 2 OF 3 
+------------------------------------------------------------------------------+ 

TRIANGLE LABORATORIES, INC. 1 

Transfer Chain-of-Custody Form 
Project 43231 

Transfer From: IWLM To: IA I 

Initials .. Date ....... Time ... 

Released by: ~ j_lc1JI11 Ll_d-5 
Accepted by: 

. 

~~~en "2..~:~ 

+-------------------~----------------------------------------------------------+ 

MILES. ID. . . . . . . . TLI No. . . . . . Cust. Id ................. . 

43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-

-030 
-031 
-032 
-033 
-034 
-035 
-037 
-038 
-039 
-040 
-041 
-042 
-043 
-044 
-045 
-046 
-047 
-048 
-049 
-050 
-051 
-052 
-053 
-054 
-055 
-056 
-057 
-058 
-059 
-060 

183-3-6C 
183-3-60 
183-3-6E 
183-3-6F 
184-23-6A 
184-23-68 
183-3-?B 
l83-3-7C 
183-3-70 
183-3-?E 
183-3-?F 
184-23-?A 
184-23-?B 
183-3-8B 
183-3-8C 
183-3-80 
183-3-8E 
183-3-8F 
184-23-8A 
184-23-88 
183-3-5B 
183-3-5C 
183-3-50 
183-3-5E 
183-3-5F 
184-23-9A 
184-23-9B 
183-15-1B 
183-15-1C 
183-15-10 

O-M29-1-5% 10% 
O-M29-1-BHAR 
O-M29-1-KMN04 
0-M29-1-HCL 
O-M29-1 
O-M29-1 
0-M29-2-FHAR 
0-M29-2-5% 10% 
0-M29-2-BHAR 
O-M29-2-KMN04 
0-M29-2-HCL 
0-M29-2 
0-M29-2 
0-M29-3-FHAR 
O-M29-3-5% 10% 
0-M29-3-BHAR 
0-M29-3-KMN04 
0-M29-3-HCL 
0-M29-3 
0-M29-3 
0-M29-FHAR 
0-M29-BLK-5% 10% 
0-M29-BLK-BHAR 
0-M29-BLK-KMN04 
O-M29-BLK-HCL 
0-M29-FIELD BLANK 
0-M29-FIELD BLANK 
Reagent Blank 
Reagent Blank 
Reagent Blank 

I 

I 

I 

I 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - Xf rCOC (Rev 11 I 0 1 I 9 4) - - ·· · 

Additional comments or instructions: 
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PAGE 3 OF 3 
+------------------------------------------------------------------------------+ 
. TRIANGLE LABORATORIES, INC. 

Transfer Chain-of-Custody Form 
Project 43231 

Transfer From: IWLM 

Released by: 

Accepted by: 

Ini~fr 

~ 
~ 

To: IA I 

Date ...... . 

j}_;d~! tf7 
_3_!2Yf.f1.7 

Time ... 

{l:~ 
~~ 

+------------------------------------------------------------------------------+ 
MILES. ID. . . . . . . . TLI No. . . . . . Cust. Id ................. . 

43231-
43231-
43231-
43231-
43231-

-061 
-062 
-063 
-064 
-065 

183-15-lE 
184-23-5 
184-23-lOA 
184-23-lOB 
LCS 

Reagent Blank 
I-M29-REAGENT BLANK 
0-M29-REAGENT BLANK 
0-M29-REAGENT BLANK 
Lab Control Spike 

i -------------------------------------~----------------XfrCOC (Rev 11/01/94)--+ 
Additional comments or instructions: 
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PAGE 1 OF 3 -·------------------------------------------------------------------------------+ 
TRIANGLE LABORATORIES, INC. 

Transfer Chain-of-Custody Form 
Project 43231 

Transfer From: IWL To: IA 

· Initials .. Date ....... 

Released by: Srn JD.; -.ll_; _!)_[ 
Accepted by: 0R6 .JQ;j_;jj 

I 

Time ... 

_l2:11Q. 

_1_:_& 

--------------------~----------------------------------------------------------+ 

MILES. ID. . . . . . . . TLI No. . . . . . Cust. Id ................. . 

43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-· 
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-

-000 
-001 
-002 
-003 
-004 
-005 
-006 
-007 
-008 
-009 
-010 
-011 
-012 
-013 
-014 
-015 
-016 
-017 
-018 
-019 
-020 
-021 
-022 
-023 
-024 
-025 
-026 
-027 
-028 
-029 

TLI Blank 
183-3-2B 
183-3-2C 
183-3-2D 
183-3-2E 
183-3-2F 
184-23-1A 
184-23-1B 
183-3-3B 
183-3-3C 
183-3-3D 
183-3-3E 
183-3-3F 
184-23-2A 
184-23-2B 
183-3-4B 
183-3-4C 
183-3-4D 
183-3-4E 
183-3-4F 
184-23-3A 
184-23-3B 
183-3-1B 
183-3-1C 
183-3-1D 
183-3-1E 
183-3-1F 
184-23-4A 
184-23-4B 
183-3-6B 

TLI Method Blank 
I-M29-1-FHAR 
I-M29-1-5% 10% 
I-M29-1-BHAR 
I-M29-1-KMN04 
I-M29-1-HCL 
I-M29-1 
I-M29-1 
I-M29-2-FHAR 
I-M29-2-5% 10% 
I-M29-2-BHAR 
I-M29-2-KMN04 
I-M29-2-HCL 
I-M29-2 
I-M29-2 
I-M29-3-FHAR 
I-M29-3-5% 10% 
I-M29-3-BHAR 
I-M29-3-KMN04 
I-M29-3-HCL 
I-M29-3 
I-M29-3 
I-M29-FHAR 
I-M29-BLK-S% 10% 
I-M29-BLK-BHAR 
I-M29-BLK-KMN04 
I-M29-BLK-HCL 
I~M29-FIELD BLANK 
I-M29-FIELD BLANK 
O-M29-1-FHAR 

+-------------------------------------------------------XfrCOC (Rev 11/01/94)--+ 
Additional comments or instructions.: 
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PAGE 2 OF 3 -+------------------------------------------------------------------------------+ 
TRIANGLE LABORATORIES, INC. 

Transfer Chain-of-Custody Form 
Project 43231 

Transfer From: IWL 

. Initials .. 

Released by: S£8 
Accepted by: 

To: IA I 

Date ...... . 

_H_;_2;Cf1 
1Q_;JQ_;_9j 

Time ... 

. /3: 60 
_f:M!_ 

+--------------------.------------------------~---------------------------------+ 

MILES. ID. . . . . . . . TLI No. . . . . . Cust. Id ................. . 

43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-
43231-

-030 
-031 
-032 
-033 
-034 
-035 
-037 
-038 
-039 
-040 
-041 
-042 
-043 
-044 
-045 
-046 
-047 
-048 
-049 
-050 
-051 
-052 
-053 
-054 
-055 
-056 
-057 
-058 
-059 
-060 

183-3-GC 
183-3-GD 
183-3-GE 
183-3-GF 
184-23-GA 
184-23-GB 
183-3-7B 
183-3-7C 
183-3-7D 
183-3-7E 
183-3-7F 
184-23-7A 
184-23-7B 
183-3-8B 
183-3-8C 
183-3-8D 
183-3-8E 
183-3-8F 
184-23-8A 
184-23-8B 
183-3-5B 
183-3-5C 
183-3-50 
183-3-5E 
183-3-5F 
184-23-9A 
184-23-9B 
183-15-1B 
183-15-1C 
183-15-1D 

0-M29-1-5% 10% 
0-M29-1-BHAR 
0-M29-1-KMN04 
0-M29-1-HCL 
O-M29-1 
0-M29-1 
0-M29-2-FHAR 
0-M29-2-5% 10% 
0-M29-2-BHAR 
0-M29-2-KMN04 
0-M29-2-HCL 
O-M29-2 
0-M29-2 
0-M29-3-FHAR 
0-M29-3-5% 10% 
O-M29-3-BHAR 
0-M29-3-KMN04 
0-M29-3-HCL 
0-M29-3 
0-M29-3 
0-M29-FHAR 
0-M29-BLK-5% 10% 
0-M29-BLK-BHAR 
0-M29-BLK-KMN04 
O-M29-BLK-HCL 
0-M29-FIELD BLANK 
0-M29-FIELD BLANK 
Reagent Blank 
Reagent Blank 
Reagent Blank 

+· ------------------------------------------------------XfrCOC (Rev 11/01/94)--+ 
Additional comments or instructions.: 
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PAGE 3 OF 3 
~-----~------------------------------------------------------------------------+ 

TRIANGLE LABORATORIES, INC. 
Transfer Chain-of-Custody Form 

Project 43231 

Transfer From: IWL To: IA 

Initials .. Date ....... 

Released by: Sfjj JQ; 3 I CJ1 
Accepted by: St0 _lD; _k_; !12 

I 

Time ... 

J5: 00 ----
_8_: 00 

~--------------------.----------------------------------------------------------+ 

MILES. ID. . . . . . . . TLI No. . . . . . Cust. Id ................. . 

43231-
43231-
43231-
43231-
43231-

-061 
-062 
-063 
-064 
-065 

183-15-1E 
184-23-5 
184-23-10A 
184-23-10B 
LCS 

Reagent Blank 
I-M29-REAGENT BLANK 
0-M29-REAGENT BLANK 
0-M29-REAGENT BLANK 
Lab Control Spike 

r-------------------------------------------------------XfrCOC (Rev 11/01/94)--+. 
Additional comments or instructions.: 
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,, 

EXP data 

2/1/98 

9/1/98 

2/1/98 
9/1/98 

2/1/98 
2/1/98 

9/1/98 

9/1/98 
9/1/98 
9/1/98 
9/1/98 

9/1/98 

9/1/98 
9/1/98 

9/1/98 

2/1/98 
9/1/98 
9/1/98 

8/1/98 

9/1/98 

9/1/98 
2/1/98 
8/1/98 
9/1/98 
9/1/98 

9/1/98 

9/1/98 
9i1/98 
9/1/98 

9/1/98 
9/1/98 
8/1/98 

* SEE SPIKE LOG 

Spiking Standard Preparation SPIKING 
rom Spiking Standard 

Element Standard Orig.Std. Spike(uL) cone Spike(uL) cone 

10 (ppm) Fvei(IOOmL) (ppm) FVol(100ml) (ppb) 

~g 2-115-4 100 5000 5 1000 so 
~~ 3-010.10 100 5000 5 1000 so 
AI 2-115-4 100 5000 5 1000 so 
AI 3-010.7 10000 950 95 1000 9SO 

B 2-115-4 100 5000 5- 1000 so 
Ba 2-115-4 100 5000 5 1000 so 
Ba 3-010.10 100 5000 5 1000 so 
Oa 3-010.10 100 5000 5 1000 so 
c:a 3.012-7 10000 950 95 1000 9SO 

::d 3-010.10 100 5000 5 1000 so 
0 3-010.10 100 5000 5 1000 so 
r 3-010.10 100 5000 5 1000 50 

u 3-010.10 100 5000 5 1000 50 

Fe 3-010.10 100 5000 5 1000 50 

Fe 3.012-6 10000 950 95 1000 9SO 

2-115-4 1000 5000 so 1000 500 

3.012-5 10000 1500 ISO 1000 1500 

Mg 3.010.10 100 5000 5 1000 50 

'-1_g 3.010-8 10000 950 95 1000 950 

Mn 3-010.10 100 5000 5 I 1000 so 
Mo 3.010.10 100 5000 5 1000 so 
~~~ 2-115-4 100 5000 5 I 1000 so 
~ 3.010-9 10000 1950 195 I 1000 1950 

Ni 3.010.10 100 5000 5 1000 50 

Pb 3-010..10 100 5000 5 1000 so 
~b 3-010-10 100 5000 5 1000 50 

~e 3-010..10 100 5000 5 1000 so 
lrj 3.010-10 100 5000 5 I 1000 so 
n 3-010..10 100 5000 5 I 1000 so 

3-010.10 100 5000 5 I 1000 50 
n 3-010-10 100 5000 5 1000 so 
n 3.010-6 1000 1500 15 I 1000 150 

1 OOOuL. of tne Spal<ing Standard gaves tne usteo cone. of tne aoove elements. 

Spiking Standard 3-013·4 
EXP: 11/26/97 

Spiked by: 
Pradigestion-

Postdigestion· \0 1-z I "-l 

combined 

total 
••Spike saperataly 

Element Orig Std Spike(uL) cone 
(ppm) Fvol(100m (ppb) 

1000 Au 1000 140 1400 
Ce 1000 30 300 
u 1000 70 700 
p 1000 100 1000 
Pd 1000 160 1600 

1000 Pt 1000 300 3000 
s 1000 350 3500 
Sl 10000 350 35000 
Sn 1000 20 200 
Sr 1000 5 so 

1000 

2000 

1000 

2000 

200 

117 
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-* SEE SPIKE LOG 

Ia I:Jement 

211/98 

9ftl98 

211/98 

9/1/98 

211/98 

211/98 

- .P_/1/98 
• 9/1/98 

9/1/98 

9/1/98 

9/1/98 

9/1/98 

9/1/98 

9/1/98 
9/1/98 

211/98 
911/98 
911/98 

811/98 

9/1/98 

9/1/98 

211/98 

811/98 
9/1/98 

9/1/98 

9/1/98 

9/1/98 
9/1/98 

11/1/98 
9/1/98 
911/98 
811/98 

~cr-

fu 
1'1· 
~ 
13 
ea. 
13• 
~ 
~ 

d 

0 

~· 
l:u -e 

II 

~q 
r;iq 
f.ln 

0 

a. 
I\! a 
~ 

b 

b 

e 
ill 
In 

~ 
lzn 

Spiking Standard PreparaUon 

-S~dard Orig. Std. Spilcll(ul) 

10 .-(ppm) i'YCII(IOOml) 
. 2-tl$-4 100 5000 

3-010.10 100 5000 

2-115-4 100 5000 
3-010.7 I COCO 950 

2-115-4 100 5000 

2·115-4 lOCI 5000 

3-0fO.IO 100 - 5000 

3-010.10 100 5000 

3-012-7 I COCO 950 

3-010.10 lOCI 5000 
3-010.10 100 5000 

~10.10 100 5000 
~10.10 100 5000 
3-0I0.1d 100 5000 -

3-012-8 I COCO 950 

2·115-4 1000 5000 
3-012·5 I COCO 1500 

3-010.10 100 5000 
3-010-8 1000o 950 

3-010.10 100 5000 
3-010.10 100 5000 

2·115-4 lOCI 5000 
3-010.9 I COCO 1950 

3-010.10 100 5000 
3-010.10 100 5000 
3-010.10 100 5000 
3-010.10 100 5000 
3-010.10 100 5000 
3-010.10 100 • 5000 

3-010.10 100 5000 
3-010.10 ICCl 5000 

3-010-8 1000 1500 

. .. . 
--

.. ~PIKING 
rom Spiking Srerdard 

CCI'IC pike(ul) CCII'IC: . 
cPp~) FVCII(IOOml) (ppb) 

s lOCO ' 50 .. 
s lOCO 50 

5 lOCO 50 

9S lOCO 950 

5 ,000 50 

5 lOCO 50 

5 lOCO 50 
5 I lOCO 50 

9S lOCO 950 

5 lOCO 50 
5 I lOCO 50 
s lOCO so 
5 I lOCO 50 

- 5 I lOCO so· 
·gs I lOCO 950 

50 I .· lOCO 500 
ISO lOCO 1500 

s I lOCO so 
9S lOCO • 950 

5 lOCO so 
s I 1000 so 
s 1000 so 

195 I lOCO 1950 

s I lOCO so 
s I lOCO so 
s I 1000 so 
s lOCO so 
s 1000 so 

. s lOCO so 
s lOCO so 
5 lOCO so 
15 lOCO 150 

1000UL Of lila Spdang Slllr1cSIIIU !IJVIIS ll'lelasled cone. olll'la above elements. 

Spiking Standard 3-013-3 
EXP: 11/26/97 

Spiked by: 
Prvdlgesdcn-

I . 

i 

.. 

• .. .. 

-

c:cmbil'led 

total 

lOCO 

lOCO 

.. 
lOCO 

2000 

lOCO 

2000 

200 I 

/ 

••spilce ~epwately 

Bement Orig Std Spilce(ul) 

hJ 
c. 
u 
p 

- Pd 
Pt 
s 
Sl 
Sn 
Sr 

• . 

(ppm) 

. 1000 
1000 

1000 

1000 

1000 

1000 
1000 

ICOOO 
1000 

1000 

!"• • 

. . 
! 

FvCII(100m (ppb) 
lAO loiOO 
30 :lOO 
70 7CO 
100 1000 
leo 1600 
:100 :3000 
350 :!.SOO 
350 35000 
20 200 

5 50 
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~nalysis Report Summary Ned 10-08-97 00:52~56 AM page 1 

I Sample Name File .Method Date TiDe OplD Type Mode 
·-- -------------------- -------- -------- --------- ----- ---- ---- -----

1 STD1-8LAHK 
2 STD3 ._..... 
3 STD3 ...-.-
4 CHECK LO 

~ 5 IC\'/CSV 
6 ICV/CCV 
7 ICB/CC8 
8.ICSA8 
9 CHECK LO 

10 CHECK 9972 
11 185-4-1 
12 185-4·1 0 
13 ICV/CCV 

~ U IGB/6€8 
. ts teatees 

16 IC8/CC8 
17 ICSA8 
18 43231 H8 
19 43231 LCS 
20 183-3-18 
21 183-3-28 
22 183-3~28 PDS 
23 183-3-28 l 
24 183-3·38 
25 183-3-38 DA 
26 183-3·48 
21 183-3~58 
28 ICV/CCV 

-: 2-9-IC8/CCB 
30 ICB/CCS 
31 183-3·68 
32 183-3-78 
33 183-3~88 
34 183-3·1Bt o~·~Jo'l1 
35 1B3-3·2C 
36 1B3-3·2C POS 
37 183-3~2C L 
38 183-3-3C 
39 183-3-3C DA 
40 183-3-4C 
41 ICV/CCV 
42 IC8/CCB 

100797 T~IANGL2 10/07/97 02:08 X 
100797 TRIANGL2 10/07/97 02:13 X 
100797 TRIANGL2 10/07/97 02:17 DKH Q 
100797 TRIAHGL2 10/07/97 02:22 DKH Q 
199?9? TRIAN~L2 10/07/97 02•27 OXH Q 
100797 TRIAHGL2 10/07/97. 02:~4 DKH Q 
100797 TRIANGL2 10/07/97 02:44 DKH Q 
100797 TRlANGL2 10/07{97 02:49 OKH Q 
100797 TRIANGL2 10/07/97 02:55 DKH Q 
100797· TRIAHGL2 10/07/97 03:33 S 
100797 TRIAHGL2 10/07/97 03:43 DKH S 
100797 TRIANGL2 10/07/97 03:48 OKH S 
100797 TRIAHGL2 10/07/97 03:54 OKH Q 
199797 TRiAN6l2 19/97/97 91:13 DKW Q 
100H7 TRIAHSLz 19/97/97 94:19 BKII Q 

100797 TRIANGL2 10/07/97 04:31 DKH Q 
100797 TRIANGL2 10/07/97 04:37 DKH Q 
100797 TRIAHGL2 10/07/97 05:09 DKH S 
100797 TRIANGL2 10/07/97 05:14 OKH S 
100797 TRIAHGL2 10/07/97 05:19 OKH S 
100797 TRIANGL2 10/07/97 05:23 DKH S 
100797 TRIANGL2 10/07/97 05:28 OKH S 
100797 TRIANGL2 10/07/97 05:33 OKH S 
100797 TRIANGL2 10/07/97 05:37 DKH S 
100797 TRIANGL2 10/07/97 05:42 DKH S 
100797 TRIANGL2 10/07/97 05:47 DKH S 
100797 TRIANGL2 10/07/97 05:51 DKn S 
100797 TRIANGl2 10/07/97 05:57 DKH Q 
100797 TftiA118l2 16/67/97 66.84 BKII G 
100797 TRIANGL2 10/07/97 06:19 DKH Q 
100797 TRIANGL2 10/07/97 06:24 DKH S 
100797 TRIANGL2 10/07/97 06:29 DKH S 
100797 TRIANGL2 10/07/97 06:34 DKH S 
100797 TRIANGl2 10/07/97 06:38 OKH S 
100797 TRIANGL2 10/07/97 06:43 OKH S 
100797 TRlANGl2 10/07/97 06:48 OKH S 
100797 TRIANGL2 10/07/97 06:52 DKH S 
100797 TRIANGL2 10/07/97 06:57 DKH S 
100797 TRIANGL2 10/07/97 07:02 DKH S 
100797 TRIANGL2 10/07/97 07:06 DKH S 
100797 TRIANGL2 10/07/97 07:12 DKH Q 
100797 TRIANGL2 10/07/97 07:17 OKH Q 

IR 
IR 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC• 
'CONC 
CDNC 
GQNC 
CONC 
CONC 
CONC 
CONC 
COHC 
CONC 
COliC 
CONC 
CONC J 2r- ru)s d,\...,-\\~~. \t.:l 
CONC ~ \ \')\1. "' 

CONC 
CONC 
COliC 
SQN; 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 

4J-l~~l€---~~l.l.-..W.ru!bl..l-l.~'./.SJ.-4l-~~-:;:~NC 

44 183-3~6C 
45 1B3-3-7C 
46 183-3-SC 
47 43231 M8 

CONC 
CONC 
COHC 
CONC 
CONC 48 4323 

4~~~~~~~~~~~~~~~~~~--~ 

50 IC8/CC8 
51 ICV/CCV 
52 IC8/CC8 
53 ICSA8 

100797 TRIAHGL2 10/07/97 10:36 OKH Q 
100797 TRIANGL2 10/08/97 00:37 DKH Q 
100797 TRIANGL2 10/08/97 00:42 DKH Q 
100797 TRIAHGL2 10/08/97 00:47 OKH Q 

COHC 
COHC 
COHC 
CONC 

l ?r' 
...,!..-

~{~ e;c\o30~ \0\1\Cil 



































































































































































































































































































































































































































































































































































Sheet1

		SVOHAP Emission Sampling (Table 2.12)				BO-0010-1		BO-0010-2		BO-0010-3

				Sample Volume

				dscf		110.023		150.485		165.5

				dscm		3.116		4.261		4.686

				Stack Temp, F		234		258		256

				Exhaust Gas Volume

				acfm		46,600		66,700		39300

				dscfm		33,800		47,200		49200

				dscmm		957		1,340		1390

																						Emission Rate,								WebFIRE Emission Factor and Flag										IN-Stack Detection limits

												ppbvd										lblhr								lblhr										ppbvd

				NEI Number		CAS Number		Molecular Weight				1		2		3		Avg				1		2		3		Avg		1		2		3		Avg				1		2		3		Avg

		Acenaphthene**		83329		83-32-9		154.21		8		ND		ND		ND		ND		b		ND		ND		ND		ND		6.289E-06		6.086E-06		3.915E-06		5.430E-06		BDL		1.55E-02		1.50E-02		9.65E-03		1.34E-02

		Acenaphthylene**		208968		208-96-8		152.2		8		2.70E-02		ND		1.50E-02		1.40E-02		b		2.19E-05		ND		1.77E-05		1.32E-05		2.190E-05		3.664E-06		1.770E-05		1.442E-05		DLL		D		9.15E-03		D		9.15E-03				ERROR:#VALUE!		7.33E-06				ERROR:#VALUE!

		Acetophenone		98862		98-86-2		120.1485		a		1.79E+00		6.54E-01		1.09E+00		1.18E+00		b		1.13E-03		5.78E-04		1.01E-03		9.07E-04		1.130E-03		5.780E-04		1.010E-03		9.060E-04		ADL		D		D		D				NA		5.44E-04

		4-Aminobiphenyl		92671		92-67-1		169.2224		8		ND		ND		ND		ND		b		ND		ND		ND		ND		5.298E-06		4.586E-06		3.241E-06		4.375E-06		BDL		1.19E-02		1.03E-02		7.28E-03		9.83E-03				8.23E-02

		Aniline		62533		62-53-3		93.1265		a		ND		ND		ND		ND		b		ND		ND		ND		ND		6.101E-06		5.047E-06		3.504E-06		4.884E-06		BDL		2.49E-02		2.06E-02		1.43E-02		1.99E-02

		o-Anisidine		90040		90-04-0		123.1525		8		ND		ND		ND		ND		b		ND		ND		ND		ND		1.137E-05		1.069E-05		6.902E-06		9.656E-06		BDL		3.51E-02		3.30E-02		2.13E-02		2.98E-02

		Anthracene**		120127		120-12-7		178.23		a		ND		ND		ND		ND		b		ND		ND		ND		ND		5.064E-06		4.605E-06		3.104E-06		4.258E-06		BDL		1.08E-02		9.82E-03		6.62E-03		9.09E-03

		Benzidine		92875		92-87-5		184.2371		8		ND		ND		ND		ND		b		ND		ND		ND		ND		1.076E-05		1.023E-05		6.738E-06		9.242E-06		BDL		2.22E-02		2.11E-02		1.39E-02		1.91E-02

		Benzo(a)Anthracene*		56553		56-55-3		228.3		a		ND		ND		ND		ND		b		ND		ND		ND		ND		8.109E-06		7.869E-06		5.130E-06		7.036E-06		BDL		1.35E-02		1.31E-02		8.54E-03		1.17E-02

		Benzo(b)Fluoranthene*		205992		205-99-2		252.32		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.095E-05		1.321E-05		7.302E-06		1.049E-05		BDL		1.65E-02		1.99E-02		1.10E-02		1.58E-02

		Benzo(k)Fluoranthene*		207089		207-08-9		252.32		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.056E-05		1.295E-05		7.037E-06		1.018E-05		BDL		1.59E-02		1.95E-02		1.06E-02		1.53E-02

		Benzo(ghi)Perylene**		191242		191-24-2		276.34		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.665E-05		2.036E-05		1.105E-05		1.602E-05		BDL		2.29E-02		2.80E-02		1.52E-02		2.20E-02

		Benzo(a)Pyrene*		50328		50-32-8		252.32		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.222E-05		1.487E-05		8.099E-06		1.173E-05		BDL		1.84E-02		2.24E-02		1.22E-02		1.76E-02

		Benzo(e)pyrene		192972		192-97-2		252.32		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.075E-05		1.308E-05		7.170E-06		1.033E-05		BDL		1.62E-02		1.97E-02		1.08E-02		1.56E-02

		Benzyl Chloride		100447		100-44-7		126.583		a		ND		ND		ND		ND		b		ND		ND		ND		ND		3.464E-06		2.971E-06		2.025E-06		2.820E-06		BDL		1.04E-02		8.92E-03		6.08E-03		8.46E-03

		Biphenyl		92524		92-52-4		154.2078		a		2.62E-01		1.17E-02		2.18E-01		1.64E-01		b		2.12E-04		1.33E-05		2.57E-04		1.61E-04		2.120E-04		1.330E-05		2.570E-04		1.608E-04		ADL		D		D		D		NA

		2-Chloroacetophenone		532274		532-27-4		154.594		a		ND		ND		ND		ND		b		ND		ND		ND		ND		4.881E-06		4.474E-06		2.835E-06		4.063E-06		BDL		1.20E-02		1.10E-02		6.97E-03		9.97E-03

		bis-(2-Chloroethyl)ether		111444		111-44-4		143.012		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.441E-05		1.219E-05		8.391E-06		1.166E-05		BDL		3.83E-02		3.24E-02		2.23E-02		3.10E-02

		2-Chloronaphthalene		91587		91-58-7		162.616		a		ND		ND		ND		ND		b		ND		ND		ND		ND		5.904E-06		5.648E-06		3.645E-06		5.066E-06		BDL		1.38E-02		1.32E-02		8.52E-03		1.15E-02

		Chrysene*		218019		218-01-9		228.29		a		ND		ND		ND		ND		b		ND		ND		ND		ND		8.709E-06		8.469E-06		5.538E-06		7.572E-06		BDL		1.45E-02		1.41E-02		9.22E-03		1.26E-02

		Cumene		98828		98-82-8		120.1916		a		1.39E-01		1.22E-02		1.01E-01		8.41E-02		b		8.82E-05		1.05E-05		9.28E-05		6.39E-05		8.820E-05		1.050E-05		9.280E-05		6.383E-05		ADL		D		D		D		NA

		Dibenzo(a,h)Anthracene*		53703		53-70-3		278.3466		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.992E-05		2.409E-05		1.311E-05		1.904E-05		BDL		2.72E-02		3.29E-02		1.79E-02		2.60E-02

		Dibenzofuran		132649		132-64-9		168.1913		a		1.21E-01		ND		1.41E-01		8.72E-02		b		1.07E-04		ND		1.82E-04		9.62E-05		1.070E-04		4.009E-06		1.820E-04		9.767E-05		DLL		D		9.06E-03		D		NA

		1,2-Dibromo-3-chloropropane		96128		96-12-8		236.333		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.766E-05		1.486E-05		1.014E-05		1.422E-05		BDL		2.84E-02		2.39E-02		1.63E-02		2.29E-02

		Di-n-butylphthalate		84742		84-74-2		278.3435		a		1.57E-01		7.10E-02		3.87E-02		8.88E-02		b		2.30E-04		1.45E-04		8.26E-05		1.52E-04		2.300E-04		1.450E-04		8.260E-05		1.525E-04		ADL		D		D		D		NA

		1,4-Dichlorobenzene		106467		106-46-7		147.002		a		1.07E-01		5.84E-02		9.15E-02		8.57E-02		b		8.29E-05		6.31E-05		1.03E-04		8.30E-05		8.290E-05		6.310E-05		1.030E-04		8.300E-05		ADL		D		D		D		NA

		3,3'-Dichlorobenzidine		91941		91-94-1		253.127		a		ND		ND		ND		ND		b		ND		ND		ND		ND		2.644E-05		2.557E-05		1.672E-05		2.291E-05		BDL		3.97E-02		3.84E-02		2.51E-02		3.44E-02

		N,N-Diethylaniline		91667		91-66-7		149.2328		a		ND		ND		ND		ND		b		ND		ND		ND		ND		5.693E-06		4.751E-06		3.239E-06		4.561E-06		BDL		1.45E-02		1.21E-02		8.25E-03		1.16E-02

		3,3'-Dimethoxybenzidine		119904		119-90-4		244.289		a		ND		ND		ND		ND		b		ND		ND		ND		ND		3.207E-05		3.092E-05		2.025E-05		2.774E-05		BDL		4.99E-02		4.81E-02		3.15E-02		4.32E-02

		Dimethylaminoazobenzene		60117		60-11-7		225.289		a		ND		ND		ND		ND		b		ND		ND		ND		ND		2.009E-05		1.944E-05		1.268E-05		1.741E-05		BDL		3.39E-02		3.28E-02		2.14E-02		2.94E-02

		N,N-Dimethylaniline		121697		121-69-7		121.1796		a		ND		ND		ND		ND		b		ND		ND		ND		ND		5.293E-06		4.751E-06		3.105E-06		4.383E-06		BDL		1.66E-02		1.49E-02		9.74E-03		1.37E-02

		3,3'-Dimethylbenzidine		119937		119-93-7		212.2902		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.564E-05		1.502E-05		9.886E-06		1.352E-05		BDL		2.80E-02		2.69E-02		1.77E-02		2.42E-02

		Dimethylphthalate		131113		131-11-3		194.184		a		1.44E-01		7.62E-02		4.28E-02		8.78E-02		b		1.47E-04		1.09E-04		6.37E-05		1.07E-04		1.470E-04		1.090E-04		6.370E-05		1.066E-04		ADL		D		D		D		NA

		4,6-Dinitro-2-methylphenol		534521		534-52-1		198.1329		a		ND		ND		ND		ND		b		ND		ND		ND		ND		4.165E-05		3.983E-05		2.565E-05		3.571E-05		BDL		7.99E-02		7.64E-02		4.92E-02		6.85E-02

		2,4-Dinitrophenol		51285		51-28-5		184.1064		a		ND		ND		ND		ND		b		ND		ND		ND		ND		7.072E-05		6.733E-05		4.403E-05		6.069E-05		BDL		1.46E-01		1.39E-01		9.09E-02		1.25E-01

		2,4-Dinitrotoluene		121142		121-14-2		182.1335		a		ND		ND		ND		ND		b		ND		ND		ND		ND		6.996E-05		6.661E-05		4.356E-05		6.004E-05		BDL		1.46E-01		1.39E-01		9.09E-02		1.25E-01

		bis(2-Ethylhexyl)phthalate		117817		117-81-7		390.5561		a		3.15E-01		8.64E-02		2.55E-01		2.19E-01		b		6.48E-04		2.48E-04		7.62E-04		5.52E-04		6.480E-04		2.480E-04		7.620E-04		5.527E-04		ADL		3.52E-02		3.38E-02		2.20E-02		3.03E-02

		Fluoranthene**		206440		206-44-0		202.26		a		2.10E-02		ND		2.77E-02		2.43E-02		b		2.23E-05		ND		4.29E-05		3.26E-05		2.230E-05		4.156E-06		4.290E-05		2.312E-05		DLL		D		7.81E-03		D		7.81E-03

		Fluorene**		86737		86-73-7		166.22		a		3.99E-02		ND		3.52E-02		2.51E-02		b		3.49E-05		ND		4.48E-05		2.66E-05		3.490E-05		5.335E-06		4.480E-05		2.835E-05		DLL		D		1.22E-02		D		1.22E-02

		Hexachlorobenzene		118741		118-74-1		284.782		a		ND		1.07E-02		1.03E-02		6.99E-03		b		ND		2.24E-05		2.24E-05		1.49E-05		1.319E-05		2.240E-05		2.240E-05		1.933E-05		DLL		1.76E-02		D		D		1.76E-02

		Hexachlorobutadiene		87683		87-68-3		260.761		•		ND		ND		ND		ND		b		ND		ND		ND		ND		1.159E-05		1.063E-05		6.998E-06		9.742E-06		BDL		1.69E-02		1.55E-02		1.02E-02		1.43E-02

		Hexachlorocyclopentadiene		77474		77-47-4		272.772		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.141E-05		1.084E-05		7.019E-06		9.756E-06		BDL		1.59E-02		1.51E-02		9.78E-03		1.36E-02

		Hexachloroethane		67721		67-72-1		236.739		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.501E-05		1.277E-05		8.658E-06		1.215E-05		BDL		2.41E-02		2.05E-02		1.39E-02		1.95E-02

		Hydroquinone		123319		123-31-9		110.1106		a		2.11E-01		ND		ND		7.04E-02		b		1.22E-04		ND		ND		4.08E-05		1.220E-04		1.026E-05		6.605E-06		4.629E-05		DLL		D		3.54E-02		2.28E-02		2.91E-02

		Indeno(1,2,3-cd)pyrene**		193395		193-39-5		288.35		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.449E-05		1.768E-05		9.635E-06		1.393E-05		BDL		1.91E-02		2.33E-02		1.27E-02		1.84E-02

		Isophorone		78591		78-59-1		138.2069		a		ND		ND		ND		ND		b		ND		ND		ND		ND		4.654E-06		4.182E-06		2.836E-06		3.891E-06		BDL		1.28E-02		1.15E-02		7.80E-03		1.05E-02

		Methylene bis-chloroaniline		101144		101-14-4		267.154		a		ND		ND		ND		ND		b		ND		ND		ND		ND		4.590E-05		4.442E-05		2.917E-05		3.983E-05		BDL		6.53E-02		6.32E-02		4.15E-02		5.67E-02

		4,4'-Methylenedianiline		101779		101-77-9		198.2637		a		ND		ND		ND		ND		b		ND		ND		ND		ND		2.619E-05		2.540E-05		1.659E-05		2.273E-05		BDL		5.02E-02		4.87E-02		3.18E-02		4.36E-02

		2-Methylnaphthalene		91576		91-57-6		142.2		a		3.19E-01		5.20E-02		1.92E-01		1.88E-01		b		2.39E-04		5.44E-05		2.10E-04		1.68E-04		2.390E-04		5.440E-05		2.100E-04		1.678E-04		ADL		D		D		D		NA

		2-Methylphenol		95487		95-48-7		108.1378		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.056E-05		8.905E-06		6.089E-06		8.516E-06		BDL		3.71E-02		3.13E-02		2.14E-02		2.99E-02

		3/4-Methylphenol		108394		108-39-4		108.1378		a		ND		ND		ND		ND		b		ND		ND		ND		ND		9.332E-06		8.621E-06		5.548E-06		7.834E-06		BDL		3.28E-02		3.03E-02		1.95E-02		2.75E-02

		Naphthalene**		91203		91-20-3		128.17		a		1.25E+00		2.13E-01		8.65E-01		7.76E-01		b		8.43E-04		2.00E-04		5.50E-04		6.31E-04		8.430E-04		2.000E-04		5.500E-04		5.310E-04		ADL		D		D		D		NA

		Nitrobenzene		98953		98-95-3		123.1094		a		ND		ND		ND		ND		b		ND		ND		ND		ND		4.891E-06		4.599E-06		2.970E-06		4.154E-06		BDL		1.51E-02		1.42E-02		9.17E-03		1.28E-02

		4-Nitrobiphenyl		92933		92-93-3		199.2054		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.399E-05		1.630E-05		1.116E-05		1.382E-05		BDL		2.67E-02		3.11E-02		2.13E-02		2.64E-02

		4-Nitrophenol		100027		100-02-7		139.1088		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.848E-05		2.807E-05		1.837E-05		2.164E-05		BDL		5.05E-02		7.67E-02		5.02E-02		6.91E-02

		n-Nitrosodimethylamine		62759		62-75-9		74.0818		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.604E-05		1.351E-05		9.180E-06		1.291E-05		BDL		8.23E-02		6.93E-02		4.71E-02		6.63E-02

		n-Nitrosomorpholine		59892		59-89-2		116.1185		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.482E-05		1.246E-05		8.493E-06		1.193E-05		BDL		4.85E-02		4.08E-02		2.78E-02		3.91E-02

		Pentachloronitrobenzene		82688		82-68-8		295.335		a		ND		ND		ND		ND		b		ND		ND		ND		ND		3.131E-05		2.805E-05		1.935E-05		2.624E-05		BDL		4.03E-02		3.61E-02		2.49E-02		3.37E-02

		Pentachlorophenol		87865		87-86-5		266.337		a		ND		3.48E-02		4.78E-02		2.75E-02		b		ND		6.80E-05		9.75E-05		5.52E-05		2.032E-05		6.800E-05		9.750E-05		6.194E-05		DLL		2.90E-02		D		D		2.90E-02

		Perylene		198550		198-55-0		252.32		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.222E-05		1.487E-05		8.099E-06		1.173E-05		BDL		1.84E-02		2.24E-02		1.22E-02		1.76E-02

		Phenanthrene**		85018		85-01-8		178.23		a		1.41E-01		1.24E-02		1.63E-01		1.05E-01		b		1.32E-04		1.62E-05		2.22E-04		1.23E-04		1.320E-04		1.620E-05		2.220E-04		1.234E-04		ADL		D		D		D		NA

		Phenol		108952		108-95-2		94.1112		a		1.29E+00		1.88E-01		4.74E-01		6.51E-01		b		6.39E-04		1.30E-04		3.42E-04		3.70E-04		6.390E-04		1.300E-04		3.420E-04		3.703E-04		ADL		D		D		D		NA

		1,4-Phenylenediamine		106503		106-50-3		108.1411		a		ND		ND		ND		ND		b		ND		ND		ND		ND		8.536E-06		7.881E-06		5.008E-06		7.142E-06		BDL		3.00E-02		2.77E-02		1.76E-02		2.51E-02

		Pyrene**		129000		129-00-0		202.26		a		ND		ND		ND		ND		b		ND		ND		ND		ND		6.120E-06		6.226E-06		4.050E-06		5.465E-06		BDL		1.15E-02		1.17E-02		7.61E-03		1.04E-02

		o-Toluidine		95534		95-53-4		7.1531		a		ND		ND		ND		ND		b		ND		ND		ND		ND		4.611E-07		3.858E-07		2.616E-07		3.695E-07		BDL		2.45E-02		2.05E-02		1.39E-02		1.96E-02

		1,2,4-Trichlorobenzene		120821		120-82-1		181.447		a		1.23E-01		1.24E-01		1.40E-01		1.29E-01		b		1.17E-04		1.66E-04		1.95E-04		1.59E-04		1.170E-04		1.660E-04		1.950E-04		1.593E-04		ADL		D		D		D		NA

		2,4,5-Trichlorophenol		95954		95-95-4		197.446		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.382E-05		1.309E-05		8.520E-06		1.181E-05		BDL		2.66E-02		2.52E-02		1.64E-02		2.27E-02

		2,4,6-Trichlorophenol		88062		88-06-2		197.446		a		8.55E-01		6.09E-02		6.40E-01		5.15E-01		b		8.88E-04		8.84E-05		9.68E-04		6.48E-04		8.880E-04		8.840E-05		9.680E-04		6.481E-04		ADL		D		D		D		NA

		1,1,1-Trichlorotoluene		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		a		ND		ND		ND		ND		b		ND		ND		ND		ND		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		BDL		1.11E-02		1.01E-02		6.56E-03		9.24E-03

		Trifluralin		1582098		1582-09-8		335.279		a		ND		ND		ND		ND		b		ND		ND		ND		ND		1.994E-05		1.914E-05		1.244E-05		1.717E-05		BDL		2.26E-02		2.17E-02		1.41E-02		1.95E-02

																												Ave		ERROR:#N/A

																												Max		ERROR:#N/A

																												Min		ERROR:#N/A





Sheet2

				Chemical		NEI		CAS		Molecular		Group		Alt name

				Name 		Number		Number		Weight

				1,1,2,4-Trichlorobenzene		12082		120-82-1

				1,1,2,2-Tetrachloroethane		79345

				1,1,2-Trichloroethane		79005

				1,2,4-Trichlorobenzene		120821		120-82-1		181.447		SVOHAP

				1,1-Dimethyl hydrazine		57147

				1,2-Dibromo-3-chloropropane		96128		96-12-8		236.333		SVOHAP

				1,2-Diphenylhydrazine		122667

				1,2-Epoxybutane		106887

				1,2-Propylenimine (2-Methyl aziridine)		75558

				1,3-Butadiene		106990

				1,3-Dichloropropene		542756

				1,3-Propane sultone		1120714

				1,4-Dichlorobenzene		106467		106-46-7		147.002		SVOHAP

				1,4-Dioxane (1,4-Diethyleneoxide)		123911

				2 Phosphine		780351

				2,2,4-Trimethylpentane		540841

				2,3,7,8-Tetrachlorodibenzo-p-dioxin		1746016

				2,4,5-Trichlorophenol		95954		95-95-4		197.446		SVOHAP		2,4,5-Trichlorophenol

				2,4,6-Trichlorophenol		88062		88-06-2		197.446		SVOHAP

				2,4-D, salts and esters		94757

				2,4-Dinitrophenol		51285		51-28-5		184.1064		SVOHAP

				2,4-Dinitrotoluene		121142		121-14-2		182.1335		SVOHAP

				2,4-Toluene diamine		95807

				2,4-Toluene diisocyanate		584849

				2-Acetylaminofluorene		53963

				2-Chloroacetophenone		532274		532-27-4		154.594		SVOHAP

				2-Chloronaphthalene		91587		91-58-7		162.616		SVOHAP

				2-Nitropropane		79469

				3,3'-Dichlorobenzidine		91941		91-94-1		253.127		SVOHAP

				3,3'-Dimethoxybenzidine		119904		119-90-4		244.289		SVOHAP		3,3'-Dimethoxybenzidine

				3,3'-Dimethylbenzidine		119937		119-93-7		212.2902		SVOHAP		3,3'-Dimethylbenzidine		(o-Tolidine)

				4,4'-Methylenedianiline		101779		101-77-9		198.2637		SVOHAP		4,4'-Methylenedianiline

				Methylene bis-chloroaniline		101144		101-14-4		267.154		SVOHAP		4,4-Methylene bis(2-chloroaniline)

				4,6-Dinitro-2-methylphenol		534521		534-52-1		198.1329		SVOHAP		4,6-Dinitro-o-cresol, and salts

				4-Aminobiphenyl		92671		92-67-1		169.2224		SVOHAP

				4-Nitrobiphenyl		92933		92-93-3		199.2054		SVOHAP

				4-Nitrophenol		100027		100-02-7		139.1088		SVOHAP

				Acetaldehyde		75070

				Acetamide		60355

				Acetonitrile		75058

				Acetophenone		98862		98-86-2		120.1485		SVOHAP

				Acrolein		107028

				Acrylamide		79061

				Acrylic acid		79107

				Acrylonitrile		107131

				Allyl chloride		107051

				Aniline		62533		62-53-3		93.1265		SVOHAP

				Benzene (including benzene from gasoline)		71432

				Benzidine		92875		92-87-5		184.2371		SVOHAP

				Benzotrichloride		98077

				Benzyl chloride		100447		100-44-7		126.583		SVOHAP

				beta-Propiolactone		57578

				Biphenyl		92524		92-52-4		154.2078		SVOHAP

				bis(2-Ethylhexyl)phthalate		117817		117-81-7		390.5561		SVOHAP		Bis(2-ethylhexyl)phthalate (DEHP)

				Bis(chloromethyl)ether		542881

				bis-(2-Chloroethyl)ether		111444		111-44-4		143.012		SVOHAP

				Bromoform		75252

				Calcium cyanamide		156627

				Caprolactam(See Modification)		105602

				Captan		133062

				Carbaryl		63252

				Carbon disulfide		75150

				Carbon tetrachloride		56235

				Carbonyl sulfide		463581

				Catechol		120809

				Chloramben		133904

				Chlordane		57749

				Chlorine		7782505

				Chloroacetic acid		79118

				Chlorobenzene		108907

				Chlorobenzilate		510156

				Chloroform		67663

				Chloromethyl methyl ether		107302

				Chloroprene		126998

				Cresols/Cresylic acid (isomers and mixture)		1319773

				Cumene		98828		98-82-8		120.1916		SVOHAP

				DDE		3547044

				Diazomethane		334883

				Dibenzofuran		132649		132-64-9		168.1913		SVOHAP

				Di-n-butylphthalate		84742		84-74-2		278.3435		SVOHAP		Dibutylphthalate

				Dichloroethyl ether (Bis(2-chloroethyl)ether)		111444

				Dichlorvos		62737

				Diethanolamine		111422

				Diethyl sulfate		64675

				Dimethylaminoazobenzene		60117		60-11-7		225.289		SVOHAP		Dimethylaminoazobenzene

				Dimethyl carbamoyl chloride		79447

				Dimethyl formamide		68122

				Dimethylphthalate		131113		131-11-3		194.184		SVOHAP		Dimethylphthalate

				Dimethyl sulfate		77781

				Epichlorohydrin (l-Chloro-2,3-epoxypropane)		106898

				Ethyl acrylate		140885

				Ethyl benzene		100414

				Ethyl carbamate (Urethane)		51796

				Ethyl chloride (Chloroethane)		75003

				Ethylene dibromide (Dibromoethane)		106934

				Ethylene dichloride (1,2-Dichloroethane)		107062

				Ethylene glycol		107211

				Ethylene imine (Aziridine)		151564

				Ethylene oxide		75218

				Ethylene thiourea		96457

				Ethylidene dichloride (1,1-Dichloroethane)		75343

				Formaldehyde		50000

				Heptachlor		76448

				Hexachlorobenzene		118741		118-74-1		284.782		SVOHAP

				Hexachlorobutadiene		87683		87-68-3		260.761		SVOHAP

				Hexachlorocyclopentadiene		77474		77-47-4		272.772		SVOHAP

				Hexachloroethane		67721		67-72-1		236.739		SVOHAP

				Hexamethylene-1,6-diisocyanate		822060

				Hexamethylphosphoramide		680319

				Hexane		110543

				Hydrazine		302012

				Hydrochloric acid		7647010

				Hydrogen fluoride (Hydrofluoric acid)		7664393

				Hydrogen sulfide(See Modification)		7783064

				Hydroquinone		123319		123-31-9		110.1106		SVOHAP

				Isophorone		78591		78-59-1		138.2069		SVOHAP

				Lindane (all isomers)		58899

				Maleic anhydride		108316

				3/4-Methylphenol		108394		108-39-4		108.1378		SVOHAP		m-Cresol

				Methanol		67561

				Methoxychlor		72435

				Methyl bromide (Bromomethane)		74839

				Methyl chloride (Chloromethane)		74873

				Methyl chloroform (1,1,1-Trichloroethane)		71556

				Methyl ethyl ketone (2-Butanone)(See Modification)		78933

				Methyl hydrazine		60344

				Methyl iodide (Iodomethane)		74884

				Methyl isobutyl ketone (Hexone)		108101

				Methyl isocyanate		624839

				Methyl methacrylate		80626

				Methyl tert butyl ether		1634044

				Methylene chloride (Dichloromethane)		75092

				Methylene diphenyl diisocyanate (MDI)		101688

				m-Xylenes		108383

				N,N-Diethylaniline		91667		91-66-7		149.2328		SVOHAP

				N,N-Dimethylaniline		121697		121-69-7		121.1796		SVOHAP

				Naphthalene**		91203		91-20-3		128.17		PAH’s / SVOHAP

				Nitrobenzene		98953		98-95-3		123.1094		SVOHAP

				N-Nitrosodimethylamine		62759		62-75-9		74.0818		SVOHAP

				N-Nitrosomorpholine		59892		59-89-2		116.1185		SVOHAP

				N-Nitroso-N-methylurea		684935

				o-Anisidine		90040		90-04-0		123.1525		SVOHAP

				2-Methylphenol		95487		95-48-7		108.1378		SVOHAP		o-Cresol

				o-Toluidine		95534		95-53-4		7.1531		SVOHAP

				o-Xylenes		95476

				Parathion		56382

				3/4-Methylphenol		106445		106-44-5		108.1378		SVOHAP		p-Cresol

				Pentachloronitrobenzene		82688		82-68-8		295.335		SVOHAP		Pentachloronitrobenzene (Quintobenzene)

				Pentachlorophenol		87865		87-86-5		266.337		SVOHAP

				Phenol		108952		108-95-2		94.1112		SVOHAP

				Phosgene		75445

				Phosphorus		7723140

				Phthalic anhydride		85449

				Polychlorinated biphenyls (Aroclors)		1336363

				1,4-Phenylenediamine		106503		106-50-3		108.1411		SVOHAP		p-Phenylenediamine

				Propionaldehyde		123386

				Propoxur (Baygon)		114261

				Propylene dichloride (1,2-Dichloropropane)		78875

				Propylene oxide		75569

				p-Xylenes		106423

				Quinoline		91225

				Quinone		106514

				Styrene		100425

				Styrene oxide		96093

				Tetrachloroethylene (Perchloroethylene)		127184

				Titanium tetrachloride		7550450

				Toluene		108883

				Toxaphene (chlorinated camphene)		8001352

				Trichloroethylene		79016

				Triethylamine		121448

				Trifluralin		1582098		1582-09-8		335.279		SVOHAP

				Vinyl acetate		108054

				Vinyl bromide		593602

				Vinyl chloride		75014

				Vinylidene chloride (1,1-Dichloroethylene)		75354

				Xylenes (isomers and mixture)		1330207

				Benzo(a)Anthracene*		56553		56-55-3		228.3		PAH’s / SVOHAP

				Chrysene*		218019		218-01-9		228.29		PAH’s / SVOHAP		Benzo(a)phenanthrene

				Benzo(a)Pyrene*		50328		50-32-8		252.32		PAH’s / SVOHAP

				Benzo(b)Fluoranthene*		205992		205-99-2		252.32		PAH’s / SVOHAP

				Benzo(j)fluoranthene		205823		205-82-3		252.3093		SVOHAP / PAH’s

				Benzo(k)Fluoranthene*		207089		207-08-9		252.32		PAH’s / SVOHAP

				Fluoranthene**		206440		206-44-0		202.26		PAH’s / SVOHAP		Benzo(j,k)fluorene

				Benzo(r,s,t)pentaphene		189559		189-55-9		302.368		PAH’s / SVOHAP

				Dibenz(a,h)acridine		226368		226-36-8		279.3346		SVOHAP / PAH’s

				Dibenz(a,j)acridine		224420		224-42-0		279.3346		SVOHAP / PAH’s

				Dibenzo(a,h)Anthracene*		53703		53-70-3		278.3466		PAH’s / SVOHAP

				Dibenzo(a,e)fluoranthene		5385751		5385-75-1		302.368		SVOHAP / PAH’s

				Dibenzo(a,e)pyrene		192654		192-65-4		302.368		SVOHAP / PAH’s

				Dibenzo(a,h)pyrene		189640		189-64-0		302.368		SVOHAP / PAH’s

				Dibenzo(a,l)pyrene		191300		191-30-0		302.368		SVOHAP / PAH’s

				7H-Dibenzo(c,g)carbazole,		194592		194-59-2		267.3239		SVOHAP / PAH’s

				7,12-Dimethylbenz(a)anthracene		57976		57-97-6		256.341		SVOHAP / PAH’s

				Indeno(1,2,3-cd)Pyrene*		193395		193-39-5		288.35		PAH’s / SVOHAP

				3-Methylcholanthrene		56495		56-49-5		268.3517		SVOHAP / PAH’s

				5-Methylchrysene		3697243		3697-24-3		242.3145		SVOHAP / PAH’s

				1-Nitropyrene		5522430		5522-43-0		247.2482		SVOHAP / PAH’s

				Acenaphthene**		83329		83-32-9		154.21		PAH’s / SVOHAP

				Acenaphthylene**		208968		208-96-8		152.2		PAH’s / SVOHAP

				Anthracene**		120127		120-12-7		178.23		PAH’s / SVOHAP

				Benzo(ghi)Perylene**		191242		191-24-2		276.34		PAH’s / SVOHAP

				Fluorene**		86737		86-73-7		166.22		PAH’s / SVOHAP

				Phenanthrene**		85018		85-01-8		178.23		PAH’s / SVOHAP

				Pyrene**		129000		129-00-0		202.26		PAH’s / SVOHAP

				Benzo(e)pyrene		192972		192-97-2		252.32		PAH’s / SVOHAP

				2-Methylnaphthalene		91576		91-57-6		142.2		PAH’s / SVOHAP

				Perylene		198550		198-55-0		252.32		PAH’s / SVOHAP









