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1.0 INTRODUCTION

The United States Environmental Protection Agency (USEPA) is investigating the asphalt
concrete production source category to identify and quantify emissions of hazardous air
pollutants (HAPs) from rotary aggregate dryers used at these facilities. There are two types of
rotary drum dryers in use at asphalt concrete production plants: parallel flow, wherein the
direction of travel of the drying aggregate is the same as the direction of travel of the burner
exhaust gases, and counter flow, wherein the aggregate and exhaust gas flows are opposite to
each other. On May 7, 1997, a work assignment was issued by EPA’s Office of Air Quality
Planning and Standards, Emissions Measurement Center, (OAQPS, EMC) to Pacific
Environmental Services, Inc. (PES), of Research Triangle Park, North Carolina. The work
assignment specified that emissions testing for HAPs be conducted on one of each type of
aggregate dryer. Two candidate facilities were therefore identified and selected by EPA as host
facilities for the testing program.

This document describes the test procedures, results, and quality assurance procedures
that were employed during the testing of a parallel flow rotary drum aggregate dryer, which was
Asphalt Plant “B”, Cary, North Carolina facility. The facility was identified as a candidate by
EPA due to its location close to EPA facilities in Research Triangle Park, North Carolina, and
because it is typical of parallel flow rotary dryers in the asphalt production source category. The
results of the emissions testing program conducted at a facility employing a counter flow rotary
aggregate dryer are presented in a separate report.

The scope of the work assignment was to plan and conduct an air emissions testing
program to quantify emission rates of HAPs from the rotary aggregate drier located at Asphalt
Plant “B”. The planning and testing phase of the program was conducted under EPA Contract
No. 68D20162, Work Assignment No. 4-13. Because the period of performance of the contract
expired on September 30, 1997, PES was issued a second work assignment to complete the data
reduction, a portion of the analysts, and the preparation of the draft report, which was completed
under EPA Contract No. 68D70002, Work Assignment No. 0-005. This final report incorporates
comments from EPA and the National Asphalt Pavement Association, and includes a process
description and process data collected by EPA’s Emission Standards Division (ESD) contractor.
The final report was prepared under EPA Contract No. 68D70069, Work Assignment No. 2-09.

The primary objective of the test program was to obtain data on the controlled and
uncontrolled emissions of polychlorinated dibenzo-p-dioxins (PCDDs or “dioxins”) and
polychlorinated dibenzofurans (PCDFs or “furans”), particulate matter (PM), and metallic HAP
and non-HAP compounds from rotary drum dryers. A secondary objective of the test program
was to observe and record plume opacity. The data will be used by ESD to determine whether

HAPs are emitted at levels that would justify regulation under the Maximum Achievable Control
Technology (MACT) program.
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The test program at Asphalt Plant “B” was completed during the week of August 25,
1997. The basic test methods that were employed were EPA Test Methods 1 (sample point
location), 2 (gas velocity and flow), 3B (gas molecular weight and emission correction factors),
4 (gas moisture content), 5 (particulate matter concentration), 9 (plume opacity),
23 (PCDDs/PCDFs concentrations) and 29 (metals concentrations). Particulate matter
concentrations were determined by using tared filters in the Method 29 sampling train. PES
conducted three sampling runs; the results of the test runs are presented in Section 2.0 of this
document. Although the work assignment called for three sampling runs to be conducted during
the production of asphalt concrete with reclaimed asphalt pavement or RAP, only two sampling
runs with RAP were conducted, at the direction of the EPA Work Assignment Manager. Three
test runs with RAP addition were desired, but not possible since the facility did not operate on
either the 25th or 26th of August due to lack of product demand. The third test run was
conducted while the facility was making asphalt without the addition of RAP to the mix.

PES used three subcontractors to assist in the completion of this testing effort. Deeco,
Inc. (DEECO) of Raleigh, North Carolina; Triangle Laboratories, Inc. (TLI) of Durham, North
Carolina, and Atlantic Technical Services, Inc. (ATS), of Chapel Hill, North Carolina. DEECO
provided source testing support at the inlet sampling location, visual emissions observations of
controlled emissions, and sample recovery support. TLI provided analytical services for the
quantification of PCDDs/PCDFs, and metals in the collected samples, and ATS provided on-site
sampling support as well as support during preparation of the site test plan, draft report and
calculation of the emissions testing results.

The test program organization and major lines of communication are presented in
Figure 1.1. The PES Project Manager communicated directly with the EPA Work Assignment
Manager and coordinated all of the on-site testing activities. The sampling locations at Asphalt
Plant “B” are shown in Figure 1.2.
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Figure 1.1 Key Personnel and Responsibility for Testing - Asphalt Plant “B”, Cary, NC
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2.0 SUMMARY OF RESULTS

This section summarizes the results of testing program at Asphalt Plant “B”. The
following pages present the times and durations of each of the sampling runs that were
conducted, the sampling parameters during each run, the effluent gas parameters, and the
concentrations and mass emission rates of the target HAPs. Sampling of emissions was
conducted on three consecutive days from August 27, 1997 through August 29, 1997, during
which time three sampling runs for both PCDDs/PCDFs metals were conducted at each test
location. Table 2.1 presents the “Emissions Test Log” which summarizes clock times, target
pollutants and down times due to filter and port changes for each of the Method 23 and Method
29 sampling runs attempted. The results of the PCDDs/PCDFs sampling during asphalt
production with RAP are presented in Tables 2.2 through 2.7, and the results of the
PCDDs/PCDFs sampling conducted during production with virgin aggregate (i.e., without RAP)
are presented in Tables 2.8 through 2.13. The results of the particulate matter and metals
sampling runs conducted during RAP addition are presented in Tables 2.14 through 2.19, and the
results of the PM and metals runs conducted during asphalt production with virgin aggregate are
presented in Tables 2.20 through 2.25.

2.1 OXYGEN AND CARBON DIOXIDE MEASUREMENTS

Concurrent with the Method 23 and Method 29 sampling at the baghouse outlet,
integrated bag samples of the effluent gas were collected and analyzed using an Orsat® apparatus
to determine oxygen and carbon dioxide concentrations for the purpose of calculating stack gas
molecular weight. The oxygen and carbon dioxide concentrations presented for the first
sampling run are the average of the oxygen and carbon dioxide concentrations measured during
runs two and three. The diluent concentrations are presented in this manner since the results of
the analyses from the first run were misplaced during the field testing portion of the test program,
and were not recovered. The diluent concentrations measured during the second and third runs
should be representative of the concentrations during the first run, since the operating conditions
were essentially unchanged.

2.2 PCDDs/PCDFs MEASUREMENTS

PCDDs/PCDFs results are presented as 1) actual concentrations and mass emission rates,
2) concentrations adjusted to 7 percent (%) oxygen (O,), and 3) concentrations adjusted to 7%
O, and 2378 TCDD toxic equivalent basis. Adjustment of the congeners to a 2378 TCDD toxic
equivalent basis was accomplished using the Toxic Equivalency Factor (TEF) values developed
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by the North Atlantic Treaty Organization, Committee on the Challenges of Modern Society,
August 1988.

The Method 23 sample fractions consisted of a sample train front-half solvent rinse, a
particulate filter, a back-half solvent rinse, and an XAD®-2 sorbent resin module. During
analysis, each of the sample fractions was extracted, concentrated, combined, and analyzed using
a Gas Chromatograph with a Mass Spectrometer detector (GC/MS), according the procedures
outlined in Method 23. During analysis, the combined sample extract was separated with a DB-5
capillary column. Where the results of that analysis indicated the presence of 2378 TCDF
congeners, the analysis was repeated using a DB-225 capillary column so that the TCDF
congeners could be more readily separated and quantified.

The results of the analyses indicated the presence of congeners that were qualified as
Estimated Maximum Possible Concentrations, or EMPCs. From time to time during the Method
23 analyses, a peak elutes at the position expected for a particular congener, but the peak fails
validation based on the theoretical split of chlorine isotopes. That is to say that the number of
CI* isotopes and the number of C1*’ isotopes attached to the PCDDs/PCDFs congeners should
agree with the CI1?*/C1*” ratio found in nature. For each congener, this ratio must agree within
15%. If the mass ratio of chlorine isotopes does not agree with the natural chlorine isotope ratio,
then the peak is flagged as an EMPC.

In the calculation of average and total PCDDs/PCDFs congeners, analytical results below
the method detection limit have been assigned a value of zero, and are included in the calculation
of sums and averages. Congeners with that have been calculated as EMPC values are designated
using braces, {}, and the EMPC values are used to calculate sums and averages. If a sum or
average value is reported inside braces, then one (or more) EMPC values were used to calculate
this value.

The values presented as “Total PCDDs" are the sum of the “12346789 OCDD”
polychlorinated dibenzo-p-dioxin and all of the dioxins labeled “Total”; “Total PCDFs” values
are the sum of the “12346789 OCDF” polychlorinated dibenzofuran and all of the furans labeled
“Total". “Total PCDDs + Total PCDFs” values are the sum of the “Total PCDDs” and “Total
PCDFs” values. Values that have been qualified as being EMPC have been included in the sums.
Concentrations and emission rates based on or including EMPC values are denoted by braces

({})
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TABLE 2.1

EMISSIONS SAMPLING TEST LOG
ASPHALT PLANT “B”" - CARY, NC

Target Run Time Down
. €
Run ID Date Pollutant | (24-br clock) | Period(s) | Comment
Baghouse Inlet
R-M23-I-1* 8/27/97 PCDDs/PCDFs | 0940-1227 0948-1014 Filter Change
1025-1030 Filter Change
1040-1049 Filter Change
1100-1107 Filter Change |
1120-1131 Filter Change
1140-1146 Plant Down
1200-1206 Filter Change
R-M29-I-1* 8/27/97 PM & Metals 1000-1200 1014-1015 Plant Down
1031-1041 Filter Change
1101-1107 Filter Change
1150-1156 Filter Change
R-M23-1-2* 8/28/97 PCDDs/PCDFs | 0908-1428 1108-1328 Filter Change &
Port Change
1355-1405 Plant Down
R-M29-1-2 8/28/97 PM & Metals 1019-1427 1129 Filter Change
Plant Down
1355-1407 Plant Down
R-M23-1-3 8/29/97 PCDDs/PCDFs | 0818-1413 1018-1105 Filter Change &
Port Change
1138-1139 Power loss
1153-1205 Plant Down &
Filter Change
R-M29-1-3 8/29/97 PM & Metals 0819-1403 1105 Filter & Port
Change
1232 Stop for M23
Baghouse Outlet
R-M23-O-1 8/27/97 PCDDs/PCDFs | 0940-1516 0950-1019 Stop for inlet*
1029-1032 Stop for inlet®
1052-1112 Port Change
1140-1146 Plant Down
1158-1202 Port Change
1242-1246 Port Change
1326-1335 Port Change
1402-1412 Plant Down
1427-1436 Port Change




TABLE 2.1 (CONCLUDED)

EMISSIONS SAMPLING TEST LOG
ASPHALT PLANT “B™- CARY, NC

Target Run Time Down

Run ID Date Pollutant | (24-br clock) | Periods) | €Omme™
R-M29-0O-1 8127197 PM & Metals 0940-1516 0950-1019 Stop for inlet®
1029-1032 Stop for inlet®

1052-1112 Port Change

1140-1146 Plant Down

1158-1202 Port Change

1242-1246 Port Change

1326-1335 Port Change

1402-1412 Plant Down

1427-1436 Port Change

R-M23-0-2 8/28/97 PCDDs/PCDFs | 0746-1229 0826-0830 Port Change

0901-0909 Plant Down

0919-0921 Port Change

1001-1004 Port Change

1044-1049 Port Change

1110-1128 Plant Down

1147-1149 Port Change

R-M29-0-2 8/28/97 PM & Metals 0746-1229 0826-0830 Port Change

0901-0909 Plant Down

0919-0921 Port Change

1001-1004 Port Change

1044-1049 Port Change

1110-1128 Plant Down

1147-1149 Port Change

R-M23-0-3 8/29/97 PCDDs/PCDFs | 0809-1236 0849-0852 Port Change

0932-0935 Port Change

1015-1018 Port Change

1058-1102 Port Change

1142-1145 Port Change

1211-1222 Plant Down

* Test runs were shortened due to high grain loading at the baghouse inlet.
® Sampling was delayed at the outlet so that sampling could be conducted nearly simultaneously with the inlet

sampling.




2.2.1 Baghouse Inlet- 1 ducti i

In order to collect samples at the inlet location the filter holder in the Method 23 sampling
train was modified during the test program. These modifications were necessary due to the
extremely high grain loading at the baghouse inlet location, which caused the filters in the
Method 23 sampling train to plug. The high grain loading resulted in sampling at non-isokinetic
conditions during Run R-M23-I-1 since the sampling rate could not be maintained. After the
first sampling run, the filter holder was modified by replacing the 3-inch diameter filter with a 4-
inch diameter filter. In addition, precleaned Teflon® wool was placed into the front-half section
of the filter holder to serve as a pre-filter. Even with the filter modifications, stack particulate
loading conditions mandated frequent filter changes during the sample runs.

PES conducted two Method 23 sampling runs at the baghouse inlet during asphalt
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gas parameters at the baghouse inlet. The total sampling times for each run were 96 and 170
minutes for run R-M23-1-1 and R-M23-1-2, respectively, instead of the desired 240 minute run
time. The test runs were curtailed prematurely due to particulate loading in the gas stream which
exceeded the capacity of the Method 23 sampling train. The (2-run) average sample volume was
53.642 dry standard cubic feet (dscf) which is equivalent to 1.519 dry standard cubic meters
(dscm). The (2-run) average inlet gas temperature was 307 °F and contained 5.2 % CO,, 13.4%
0,, and 28.8% moisture. The inlet gas volumetric flow rate was 47,515 actual cubic feet per
minute (acfm) which is equivalent to 23,004 dry standard cubic feet per minute (dscfm) or 651.4
dry standard cubic meters per minute (dscmm).

Table 2.3 presents the PCDDs/PCDFs stack gas concentrations and emission rates at the
baghouse inlet. The (2-run) average concentration of total PCDDs was {5.99} nanograms per
dry standard cubic meter (ng/dscm), and the (2-run) average concentration of total PCDFs was
{0.467} ng/dscm. The total PCDDs/PCDFs concentration was {6.46} ng/dscm. The (2-run)
average emission rate of total PCDDs was {234} micrograms per hour (ug/hr), and the (2-run)
average emission rate of total PCDFs was {18.3} ug/hr. The (2-run) average emission rate of
total PCDFs/PCDDs congeners was {252} ng/hr.

Table 2.4 presents the PCDDs/PCDFs concentrations adjusted to 7% O,. The measured
stack gas O, concentration was 13.4%. Therefore, the adjusted PCDDs/PCDFs concentrations
were greater than the actual concentrations. The (2-run) average adjusted concentration of total
PCDDs was 11.2 ng/dsem @ 7% O,. The (2-run) average adjusted concentration of total PCDF's
was {0.868} ng/dscm @ 7% O,. The (2-run) average adjusted concentration of total
PCDDs/PCDFs was {12.1} ng/dsem @ 7% O,. Table 2.4 also presents the adjusted
concentrations in 2378 TCDD toxic equivalents. The TEF concentration for total PCDDs was
0.011 ng/dscm @ 7% O,. Since no PCDF congeners chlorinated at the 2378 positions were
detected, the total TEF PCDDs/PCDFs concentration was also 0.011 ng/dscm @ 7% O,,.
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TABLE 2.2

PCDDs/PCDFs EMISSIONS SAMPLING AND EXHAUST GAS PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B*- CARY, NC

Run Number R-M23-I-1 | R-M23-1-2
Date 8/27/97 8/28/97
Sampling Duration, minutes 96 170
Average Sampling Rate, dscfm® 0.59 0.30
Sample Volume:

dscf® 56.399 50.885

dsem® 1.597 1.441
Average Exhaust Gas Temperature, °F 308 306
O, Concentration, % by volume 13.8 13.1
CO, Concentration, % by volume 52 5.2
Moisture, % by volume 29.9 27.7
Exhaust Gas Volumetric Flow Rate:

acfm* 48,074 46,957

dscfm® 22,981 23,027

dscmm°® 650.7 652.1
Isokinetic Sampling Ratio, % 115 102.6

Average

133
0.45

53.642
1.519
307
13.4
5.2
28.8

47,515
23,004
651.4
108.8

* Dry standard cubic feet at 68°F and 1 atm.
® Dry standard cubic feet at 68°F and 1 atm.
¢ Dry standard cubic meters at 20°C and 1 atm.

¢ Actual cubic feet per minute at inlet gas conditions.

¢ Dry standard cubic meters per minute at 20°C and 1 atm.



TABLE 2.3

PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

Concentration® Emission Rate®
Congener ng/dscm, as measured pg/hr
R-M23.1-1 | R-M23-1-2 Average R-M23-1-1 | R-M23-1-2 Average
= —___7—_
Dioxins
2378 TCDD ND ND 0.00 ND ND 0.00
Total TCDD ND ND 0.00 ND ND 0.00
12378 PeCDD ND ND 0.00 ND ND 0.00
Total PeCDD ND ND 0.00 ND ND 0.00
123478 HxCDD ND ND 0.00 ND ND 0.00
123678 HxCDD ND ND 0.00 ND ND 0.00
123789 HxCDD ND ND 0.00 ND ND 0.00
Total HxCDD ND ND 0.00 ND - ND 0.00
1234678 HpCDD ND ND 0.00 ND ND 0.00
Total HpCDD {0.219} ND {0.110} {8.56) ND (28 |
Octa CDD 6.07 5.69 5.88 237 223 230
Total PCDDs {6.29} 5.69 {5.99} {246} 223 {234}
Furans '
2378 TCDF ND ND 0.00 ND ND 0.00
Total TCDF {0.113} 0.118 {0.115} {4.40} 4.62 {4.51}
12378 PeCDF ND ND 0.00 ND ND 0.00
23478 PeCDF ND ND 0.00 ND ND 0.00
Total PeCDF 0.294 0.229 0.262 11.5 8.96 10.2
123478 HxCDF ND ND 0.060 ND ND 0.00
123678 HxCDF ND ND 0.00 ND ND 0.00
234678 HxCDF ND ND 0.00 ND ND 0.00
123789 HxCDF ND ND 0.00 ND ND 0.00 F'
Total HXCDF ND ND 0.00 ND ND 0.00
1234678 HpCDF ND ND 0.00 ND ND 0.00
1234789 HpCDF ND ND 0.00 ND ND 0.00
Total HpCDF ND {0.180} {0.0902} ND {7.06} {3.53)
Octa CDF ND ND 0.00 ND ND 0.00
Total PCDFs {0.407} {0.527} {0.467} {15.9} {20.6} {18.3}
Total PCDDs + PCDFs {6.70} {6.22} {6.46} {262} {243} {252}

Nanogram per dry standard cubic meter at 20°C and 1 atm.
Micrograms per hour.

ND Non Detectable - Results are below target analyte detection limits. ND values are counted as zero in totals and
averages.

{} Estimated Maximum Possible Concentration. EMPC values are counted in totals and averages.

b
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TABLE 2.4

PCDDs/PCDFs CONCENTRATIONS AND 2378 TOXIC EQUIVALENT

CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN

ROTARY DRUM DRYER - BAGHOUSE INLET

ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

Concentration* 2378- 2378 Toxic Equivalents
ng/dscm, adjusted to 7% O, TCDD® ng/dscm, adjusted to 7% O,
Congener Toxic
Equiv.
R-M23-]-1 R-M23-1-2 Average Factor R-M23-1-1 R-M23-1-2 Average
Dioxins
2378 TCDD ND ND 0.00 1.000 ND ND 0.00
Total TCDD ND ND 0.00
12378 PeCDD ND ND 0.00 0.500 ND ND 0.00
Total PeCDD ND ND 0.00
123478 HxCDD ND ND 0.00 0.100 ND ND 0.00
123678 HxCDD ND ND 0.00 0.100 ND ND 0.00
123789 HxCDD ND ND 0.00 0.100 ND ND 0.00
Total HxCDD ND ND 0.00
1234678 HpCDD ND ND 0.00 0.010 ND ND 0.00
Total HpCDD {0.429} ND {0.215) :
Octa PCDDs 11.9 10.1 11.0 0.001 0.0119 0.0101 0.011
Total PCDDs {12.3} 10.1 {11.2} 0.0119 0.0101 0.011
urans
2378 TCDF ND ND 0.00 0.100 ND ND 0.00
Total TCDF {0.221} 0.210 {0.215}
12378 PeCDF ND ND 0.00 0.050 ND ND 0.00
23478 PeCDF ND ND 0.00 0.500 ND ND 0.00
Total PeCDF 0.576 0.408 0.492
123478 HxCDF ND ND 0.00 0.100 ND ND 0.00
123678 HxCDF ND ND 0.00 0.100 ND ND 0.00
234678 HxCDF ND ND 0.00 0.100 ND ND 0.00
123789 HxCDF ND ND 0.00 0.100 ND ND 0.00
Total HXCDF ND ND 0.00 _
1234678 HpCDF ND ND 0.00 0.010 ND ND 0.00
1234789 HpCDF ND ND 0.00 0.010 ND ND 0.00
Total HpCDF ND {0.322} {0.161}
Octa CDF ND ND 0.00 0.001 ND ND 0.00
Total PCDFs {0.797} {0.940} {0.868} 0.00 0.00 0.00
Total PCDDs + PCDFs {13.1} {11.1} {12.1} 0.0119 0.0101 0.011

¢}

Nanogram per dry standard cubic meter adjusted to 7 percent oxygen at 20°C and 1 atm.
North Atlantic Treaty Organization, Committee on the Challenges of Modemn Society. Pilot study on Intemational Information Exchange on
Dioxins and Related Compounds: International Toxicity Equivalency Factor (I-TEF) Methods of Risk Assessment for Complex Mixtures of
Dioxins and Related Compounds. Report No. 176, August 1988.
ND  Non Detectable - Results are below target analyte detection limits. ND values are counted as zcro in totals and averages.

Estimated Maximum Possible Concentration. EMPC values are counted in totals and averages.
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2.2.2 Baghouse tlet- halt duction wi

PES conducted two Method 23 sampling runs at the baghouse outlet during asphalt
production using RAP. Table 2.5 summarizes the PCDDs/PCDFs emissions sampling and stack
gas parameters. The total sampling time for each run was 240 minutes. The (2-run) average
sample volume was 199.815 dscf or 5.658 dscm. The (2-run) average stack gas temperature was
285°F and contained 4.45 % CO,, 14.3% O,, and 30.3% moisture. The average stack gas
volumetric flow rate was 49,689 acfm or 24,286 dscfm or 687.7 dscmm.

The isokinetic sampling ratio calculated for sampling run R-M23-0-1 was 115.5%. Itis
the position of PES that this is an anomalous calculation of the isokinetic sampling ratio, and is
most likely due to an in-leakage of the impinger water bath into the water knock-out impinger
during the final leak check. Comparison of the Method 23 sampling data with the Method 29
sampling data on the outlet shows that the sampling times were identical and the sample volumes
were within 3% of each other (206.781 ft* for R-M23-0O-1 vs. 213.024 ft* for R-M29-O-1). The
condensate collected in the Method 23 train was 451 grams more than that collected in the
Method 29 train, however. When the quantity of condensate collected in the Method 29 train is
substituted into the Method 23 isokinetic calculation, the isokinetic sampling ratio is 108.6%.

No adjustments were made to the calculations for R-M23-O-1.

Table 2.6 presents the PCDDs/PCDFs stack gas concentrations and emission rates. The
(2-run) average concentration of total PCDDs was {0.269} ng/dscm. The (2-run) average
concentration of total PCDFs was {0.125} ng/dscm. The (2-run) average concentration of total
PCDDs/PCDFs was {0.394} ng/dscm. These values corresponded to (2-run) average emission
rates of {11.3} pg/hr for PCDDs, {5.32} pg/hr for PCDFs and {16.7} pg/hr, total
PCDDs/PCDFs for the two sampling runs. Table 2.7 presents the PCDDs/PCDFs concentrations
adjusted to 7% O,. The measured stack gas O, concentration was 14.3%. Therefore, the
adjusted PCDDs/PCDFs concentrations were greater than the actual concentrations. The (2-run)
average adjusted concentration of total PCDDs was {0.532} ng/dscm @ 7% O, and the (2-run)
average concentration of total PCDFs was {0.245} ng/dscm @ 7% O,. The (2-run) average
adjusted concentration of total PCDDs/PCDFs was {0.777} ng/dscm @ 7% O,.

Table 2.7 also presents the adjusted concentrations in 2378 TCDD toxic equivalents. No
2378 PCDD congeners were detected, therefore the concentration of PCDDs adjusted to 2378
toxic equivalents was zero. The (2-run) average concentration of PCDF's adjusted to 2378 toxic
equivalents was {0.00628} @ 7% O,, as was the (2-run) average TEF concentration for total
PCDDs/PCDFs.



TABLE 2.5

PCDDs/PCDFs EMISSIONS SAMPLING AND STACK GAS PARAMETERS

ROTARY DRUM DRYER - BAGHOUSE OUTLET

ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

R-M23-0-2

Run Number R-M23-O-1 Average |
Date 8/27/97 8/28/97
Sampling Duration, minutes 240 240 240
Average Sampling Rate, dscfm® 0.86 0.80 0.83
Sample Volume:

dscf® 206.781 192.849 199.815

dscm*® 5.855 5.461 5.658
Stack Gas Temperature,°F 283 287 285
O, Concentration, % by volume 15.0 13.6 143
CO, Concentration, % by volume 4.0 4.9 445
Moisture, % by volume 322 28.3 30.3
Exhaust Gas Volumetric Flow Rate:

acfm® 49,075 50,303 49,689

dscfm® 23,450 25,122 24,286

dscmm*® 664.0 7114 687.7
Isokinetic Sampling Ratio, % 115.5 100.5 108.0

* Dry standard cubic feet per minute at 68°F and 1 atm

® Dry standard cubic feet at 68°F and 1 atm

¢ Dry standard cubic meters at 20°C and 1 atm
¢ Actual cubic feet per minute at stack conditions
¢ Dry standard cubic meters per minute at 20°C and 1 atm



TABLE 2.6

PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

Concentration® Emission Rate®
ng/dscm, as measured ug/hr
Congener
S-M23-O- | S-M23-O- S-M23-0- | S-M23-0-
Average Average
1 2 1 2
Dioxins
2378 TCDD ND ND 0.00 ND ND 0.00
Total TCDD ND ND 0.00 ND ND 0.00
12378 PeCDD ND ND 0.00 ND ND 0.00
Total PeCDD {0.0905} {0.183) {0.137} {3.61} {7.82} {5.71}
123478 HxCDD ND ND 0.00 ND ND 0.00
123678 HxCDD ND ND 0.00 ND ND 0.00
123789 HxCDD ND ND 0.00 ND ND 0.00
Total HxCDD ND 0.081 0.040 ND 3.44 1.720
1234678 HpCDD ND ND 0.00 ND ND 0.00
Total HpCDD ND {0.183} {0.0916} ND {7.82} {3.91}
Octa CDD ND ND 0.00 ND ND 0.00
Total PCDDs {0.091} {0.447} {0.269} {3.61} {19.1} {113}
Egrans .
2378 TCDF ND ND 0.00 ND ND 0.00
Total TCDF 0.026 ND 0.013 1.02 ND 0.510
12378 PeCDF ND {0.0439} {0.022} ND {1.88) {0.938}
23478 PeCDF ND ND 0.00 ND ND 0.00
Total PeCDF ND {0.0751) {0.0375) ND {3.20} {1.60}
123478 HxCDF ND ND 0.00 ND ND 0.00
123678 HXxCDF ND ND 0.00 ND ND 0.00
234678 HxCDF ND ND 0.00 ND ND 0.00
123789 HxCDF ND {0.0439) {0.0220) ND {1.88) {0.938}
Total HXCDF ND {0.0842} {0.0421} ND {3.60} {1.80}
1234678 HpCDF ND ND 0.00 ND ND 0.00
1234789 HpCDF ND ND 0.00 ND ND 0.00
Total HpCDF ND {0.0659} {0.0330} ND {2.81} {1.41)
Octa CDF ND ND 0.00 ND ND 0.00
Total PCDFs 0.026 {0.225) {0.125} 1.02 {9.61} {5.32}
Total PCDDs + PCDFs {0.116) {0.672} {0.394} {4.63} (28.7) {16.7}

b

Nanogram per dry standard cubic meter at 20°C and 1 atm.
Micrograms per hour.

ND Non Detectable - Results are below target analyte detection limits. ND values are counted as zero in totals and

averages.

{} Estimated Maximum Possible Concentration. EMPC values are counted in totals and averages.
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PCDDs/PCDFs CONCENTRATIONS AND 2378 TOXIC EQUIVALENT STACK

TABLE 2.7

GAS CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITH RAP

ASPHALT PLANT “B" - CARY, NC

Concentration®

2378 Toxic Equivalencies

ng/dscm, adjusted to 7 percent O, .1,2(3317)815,, ng/dscm, adjusted to 7 percent O,
Congener Toxic
-0- Equiv.
‘R-M23-0-1 | R-M23-0-2 Average F:ctor R-M23-O-1 | R-M23-O-2 | Average
Dioxins
2378 TCDD ND ND 0.00 1.000 ND ND 0.00
Total TCDD ND ND 0.00
12378 PeCDD ND ND 0.00 0.500 ND ND 0.00
Total PeCDD {0.213} {0.349} {0.281}
123478 HxCDD ND ND 0.00 0.100 ND ND 0.00
123678 HxCDD ND ND 0.00 0.100 ND ND 0.00
123789 HxCDD ND ND 0.00 0.100 ND ND 0.00
Total HxCDD ND 0.153 0.0767
1234678 HpCDD ND ND 0.00 0.010 ND ND 0.00
Total HpCDD ND {0.349} {0.174}
Octa CDD ND ND 0.00 0.001 ND ND 0.00
Total PCDDs {0.213} {0.851} {0.532} 0.00 0.00 0.00
Furans
2378 TCDF ND ND 0.00 0.100 ND ND 0.00
Total TCDF 0.0604 ND 0.0302
12378 PeCDF ND {0.0837} {0.0418} | 0.050 ND {0.00418} {0.00209}
23478 PeCDF ND ND 0.00 0.500 ND ND 0.00
Total PeCDF ND {0.143} {0.0715}
123478 HxCDF ND ND 0.00 0.100 ND ND 0.00
123678 HxCDF ND ND 0.00 0.100 ND ND 0.00
234678 HxCDF ND ND 0.00 0.100 ND ND 0.00
123789 HxCDF ND {0.0837} {0.0418) | 0.100 ND {0.00837} | {0.00418}
Total HXCDF ND {0.160} {0.0802}
1234678 HpCDF ND ND 0.00 0.010 ND ND 0.00
1234789 HpCDF ND ND 0.00 0.010 ND ND 0.00
Total HpCDF ND {0.126} {0.0628)
Octa CDF ND ND 0.00 0.001 ND ND 0.00
Total PCDFs 0.0604 {0.429} {0.245) 0.00 {0.0126} {0.00628}
Total PCDDs + {0.274} {1.28} {0.777} 0.00 {0.0126} {0.00628)

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

b

North Atlantic Treaty Organization, Committee on the Challenges of Modern Society. Pilot study on International Information Exchange on

Dioxins and Related Compounds: International Toxicity Equivalency Factor (I-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 counted as zero in totals and averages.
{} Estimated Maximum Possible Concentration. EMPC values are counted in totals or averages.
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2.2.3 Baghouse Inlet - Asphalt Production without RAP

At the request of the EMC Work Assignment Manager, PES conducted one Method 23
sampling run at the baghouse inlet during asphalt production without the addition of RAP. Table
2.8 summarizes the PCDDs/PCDFs emissions sampling. The total sampling time for the test run
was 240 minutes. The sample volume was 80.735 dscf or 2.286 dscm. The stack gas
temperature was 290°F and contained 4.0 % CO,, 15.2% O,, and 18.6% moisture. The stack gas
volumetric flow rate was 48,211 acfm or 27,178 dscfm or 769.6 dscmm.

Table 2.9 presents the PCDDs/PCDFs stack gas concentrations and emission rates. The
concentration of total PCDDs was 7.24 ng/dscm, and the concentration of total PCDFs was
{0.0394} ng/dcsm. The concentration of total PCDDs/PCDFs was {7.28} ng/dscm. These
values corresponded to emission rates of 334 pg/hr for total PCDDs, {1.82} ug/hr for total
PCDFs, and {336} pg/hr for total PCDDs/PCDFs. Table 2.10 presents the PCDDs/PCDFs
concentrations adjusted to 7% O,. The measured stack gas O, concentration was 15.2%.
Therefore, the adjusted PCDDs/PCDFs concentrations were greater than the actual
concentrations. The adjusted concentration of total PCDDs was 17.7 ng/dscm @ 7% O,, and the
adjusted concentration of total PCDFs was {0.0960} ng/dscm @ 7% O,. The adjusted
concentration of total PCDDs/PCDFs was {17.8} ng/dscm @ 7% O,.

Table 2.10 also presents the adjusted concentrations in 2378 TCDD toxic equivalents.
The concentration of total PCDDs adjusted to 2378 toxic equivalents was 0.0188 ng/dscm @ 7%
O,. The concentration of PCDFs adjusted to 2378 toxic equivalents was {0.00320} @ 7% O,,
and TEF concentration for total PCDDs/PCDFs was {0.0220} ng/dscm @ 7% O,.
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TABLE 2.8

PCDDs/PCDFs EMISSIONS SAMPLING AND STACK PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

ey

Run Number R-M23-1-3

Date 8/29/97
Sampling Duration, minutes 240
Average Sampling Rate, dscfm® 0.34
Sample Volume:

dscf® 80.735

dscm ° 2.286
Exhaust Gas Temperature,°F 290
O, Concentration, % by volume 15.2
CO, Concentration, % by volume 4.0
Moisture, % by volume 18.6
Exhaust Gas Volumetric Flow Rate:

acfm’ 48,211

dscfm® 27,178

dscmm’ 769.6
Isokinetic Sampling Ratio, % 97.7

* Dry standard cubic feet per minute at 68°F and 1 atm

® Dry standard cubic feet at 68°F and 1 atm

¢ Dry standard cubic meters at 20°C and 1 atm

¢ Actual cubic feet per minute at stack conditions

¢ Dry standard cubic meters per minute at 20°C and 1 atm
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TABLE 2.9

PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B* - CARY, NC

Concentration®

ng/dscm, as measured

Emission Rate®

Congener pg/br
R-M23-1-3 R-M23-1-3
Dioxins
2378 TCDD ND ND
Total TCDD ND ND
12378 PeCDD ND ND
Total PeCDD ND ND
123478 HxCDD ND ND
123678 HxCDD ND ND
123789 HxCDD ND ND
Total HxCDD 0.00875 0.404
1234678 HpCDD 0.0612 2.83
Total HpCDD 0.149 6.87
Octa PCDDs 7.09 327
Total PCDDs 7.24 334
urans
2378 TCDF ND ND
Total TCDF 0.00437 0.202
12378 PeCDF ND ND
23478 PeCDF ND ND
Total PeCDF {0.00437) {0.202}
123478 HxCDF 0.00875 0.404
123678 HxCDF ND ND
234678 HxCDF {0.00262} {0.121}
123789 HxCDF ND ND
Total HxCDF 0.0131 0.606
1234678 HpCDF 0.0175 0.808
1234789 HpCDF ND ND
Total HpCDF 0.0175 0.808
Octa CDF ND ND
Total PCDFs £0.0394} {1.82}
Total PCDDs + PCDFs {728} (336}

®  Micrograms per hour.

ND Non Detectable - Results are below target analvte detection limits. ND values are not counted in

totals or averages.

{ } Estimated Maximum Possible Concentration. EMPC values are counted in totals and averages.

Nanogram per dry standard cubic meter at 20°C and 1 atm.
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TABLE 2.10

PCDDs/PCDFs CONCENTRATIONS AND 2378 TOXIC EQUIVALENT STACK
GAS CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN

ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITHOUT RAP

ASPHALT PLANT “B” - CARY, NC

Concentration® 2378 Toxic Equivalents
ng/dscm, adjusted to 7% O, | 2378-TCDD" ng/dscm, adjusted to 7% O,
Congener Toxic Equiv.
Factor
R-M23-1-3 R-M23-1-3
Dioxins
2378 TCDD ND 1.000 ND
Total TCDD ND
12378 PeCDD ND 0.500 ND
Total PeCDD ND
123478 HxCDD ND 0.100 ND
123678 HxCDD ND 0.100 ND
123789 HxCDD ND 0.100 ND
Total HxCDD 0.0213
1234678 HpCDD 0.149 -0.010 0.001
Total HpCDD 0.363
Octa CDD 17.3 0.001 0.0173
Total PCDDs 17.7 0.0188
Furans
2378 TCDF ND 0.100 ND
Total TCDF 0.0107
12378 PeCDF ND 0.050 ND
23478 PeCDF ND 0.500 ND
Total PeCDF {0.0107}
123478 HxCDF 0.021 0.100 0.00213
123678 HxCDF ND 0.100 ND
234678 HxCDF {0.00640} 0.100 {0.000640}
123789 HxCDF ND 0.100 ND
Total HxCDF 0.0320
1234678 HpCDF 0.0427 0.010 0.000427
1234789 HpCDF ND 0.010 ND
Total HpCDF 0.0427
Octa CDF ND 0.001 ND
Total PCDFs - {0.0960} {0.00320}
Total PCDDs +
PCDFs {17.8} {0.0220}

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

North Atlantic Treaty Organization, Committee on the Challenges of Modem Society. Pilot study on Intemmational Information Exchange on
Dioxins and Related Compounds: International Toxicity Equivalency Factor (I-TEF) Methods of Risk Assessment for Complex Mixtures of
Dioxins and Related Compounds. Report No. 176, August 1988.

ND Non Detectable - Results are below target analyte detection limits. ND values are counted as zero in totals and averages.

{ } Estimated Maximum Possible Concentration. EMPC values are counted in totals or averages.
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2.2.4 Baghouse Qutlet - Asphalt Production without RAP

PES conducted one Method 23 sampling run at the baghouse outlet during asphalt
production without the addition of RAP. Table 2.11 summarizes the PCDDs/PCDFs emissions
sampling. The total sampling time for the test run was 240 minutes. The sample volume was
209.298 dscf or 5.927 dscm. The stack gas temperature was 268 °F and contained 3.0 % CO,,
16.3% O,, and 19.6% moisture. The stack gas volumetric flow rate was 49,832 acfm or 28,612
dscfm or 810.2 dscmm.

Table 2.12 and 2.13 presents the PCDDs/PCDFs stack gas concentrations and emission
rates. No PCDDs congeners were detected. The concentration of total PCDFs was {0.00337}
ng/dscm. The emission rate of total PCDFs was {0.164} pg/hr. Table 2.13 presents the
PCDDs/PCDFs concentrations adjusted to 7% O,. The measured stack gas O, concentration was
16.3%. Therefore, the adjusted PCDFs concentrations were greater than the actual
concentrations. The adjusted concentration of total PCDFs was {0.0102} ng/dscm @ 7% O,.

Table 2.13 also presents the adjusted concentrations in 2378 toxic equivalents. The TEF
concentration for total PCDDs/PCDFs was 0.00 ng/dscm @ 7% O,.

2.3 PARTICULATE MATTER AND METALS MEASUREMENTS

2.3.1 Baghouse Inlet-Asphalt Production with RAP

PES conducted two Method 29 sampling runs at the baghouse inlet during asphalt
production using RAP. Table 2.14 summarizes the particulate matter/metals emissions sampling
and exhaust gas parameters. The total sampling time was 87 minutes for sampling run
R-M29-1-1, and 200 minutes for sampling run R-M29-1-2; sampling durations were shortened
due to the high inlet grain loading conditions explained previously. The (2-run) average sample
volume was 55.333 dscf or 1.567 dscm. The (2-run) average exhaust gas temperature was 306
°F, and contained 4.9% CO,, 13.6% O,, and 27.9% moisture. The (2-run) average exhaust gas
volumetric flow rate was 48,440 acfm or 23,776 dscfm or 673 dscm.

Table 2.15 summarizes the exhaust gas particulate matter concentrations and emission
rates at the baghouse inlet. The (2-run) average concentration was 55.3 grains per dry standard
cubic foot (gr/dscf) or 126.4 grams per dry standard cubic meter (g/dscm). The concentrations
are also shown adjusted to 7% O,. The (2-run) average mass emission rate was 11,271 pounds
per hour (Ib/hr) or 5,113 kilograms per hour (kg/hr).

Table 2.16 summarizes the exhaust gas metals concentrations and emission rates. Most of
the target metals were found to be present in both samples. The (2-run) average concentrations
ranged from 2,629 micrograms per dry standard cubic meter (ug/dscm) for phosphorus to 0.115
ug/dsem for selenium.
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TABLE 2.11

PCDDs/PCDFs EMISSIONS SAMPLING AND STACK PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE OUTLET

ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M23-0-3
Date 8/29/97
Sampling Duration, minutes 240
Average Sampling Rate, dscfm* 0.87
Sample Volume:

dscf® 209.298

dscm ¢ 5.927
Exhaust Gas Temperature,°F 268
O, Concentration, % by volume 16.3
CO, Concentration, % by volume 3.0
Moisture, % by volume 19.6
Exhaust Gas Volumetric Flow Rate:

acfm? 49,832

dscfm® 28,612

dscmm® 810.2
Isokinetic Sampling Ratio, % 99.6

* Dry standard cubic feet per minute at 68°F and 1 atm

b Dry standard cubic feet at 68°F and 1 atm

© Dry standard cubic meters at 20°C and 1 atm

¢ Actual cubic feet per minute at stack conditions

* Dry standard cubic meters per minute at 20°C and 1 atm
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TABLE 2.12

PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP

ASPHALT PLANT “B” - CARY, NC

Concentration® Emission Rate®
Congener ng/dscm, as measured ug/hr
R-M23-0-3 R-M23-0-3
Dioxi
2378 TCDD ND ND
Total TCDD ND ND
12378 PeCDD ND ND
Total PeCDD ND ND
123478 HxCDD ND ND
123678 HxCDD ND ND
123789 HxCDD ND ND
Total HxCDD ND ND
1234678 HpCDD ND ND
Total HpCDD ND ND
Octa CDD ND ND
Total PCDDs 0.00 0.00
Furans
2378 TCDF ND ND
Total TCDF ND ND
12378 PeCDF ND ND
23478 PeCDF ND ND
Total PeCDF {0.00337} {0.164)}
123478 HxCDF ND ND
123678 HxCDF ND ND
234678 HxCDF ND ND
123789 HxCDF ND ND
Total HXCDF ND ND
1234678 HpCDF ND ND
1234789 HpCDF ND ND
Total HpCDF ND ND
Octa CDF ND ND
Total PCDFs {0.00337} {0.164}
Total PCDDs + PCDFs {0.00337} {0.164}

* Nanogram per dry standard cubic meter at 20°C and 1 aum.

® Micrograms per hour.

ND Non Detectable - Results are below target analyte detection limits. ND values are counted as zero in

totals and averages.

{ } Estimated Maximum Possible Concentration. EMPC values are counted in totals or averages.
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TABLE 2.13

PCDDs/PCDFs CONCENTRATIONS AND 2378 TOXIC EQUIVALENT
CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

Concentration* 2378 Toxic Equivalents
ng/dscm, adjusted to 7% O, | 2378-TCDD®* | ng/dscm, adjusted to 7% O,
Congener Toxic Equiv.
Factor
R-M23-0-3 R-M23-0-3

Digxins

2378 TCDD ND 1.000 ND

Total TCDD ND

12378 PeCDD ND 0.500 ND

Total PeCDD ND

123478 HxCDD ND 0.100 ND

123678 HxCDD ND 0.100 ND

123789 HxCDD ND 0.100 ND

Total HxCDD ND

1234678 HpCDD ND 0.010 ND

Total HpCDD ND

Octa CDD ND 0.001 ND

Total PCDDs 0.00 0.00
Furans

2378 TCDF ND 0.100 ND

Total TCDF ND

12378 PeCDF ND 0.050 ND

23478 PeCDF ND 0.500 ND

Total PeCDF {0.0102}

123478 HxCDF ND 0.100 ND

123678 HxCDF ND 0.100 ND

234678 HxCDF ND 0.100 ND

123789 HxCDF ND ' 0.100 ND

Total HXCDF ND

1234678 HpCDF ND 0.010 ND

1234789 HpCDF ND 0.010 ND

Total HpCDF ND

Octa CDF ND 0.001 ND

Total PCDFs {0.0102} 0.00
Total PCDDs + PCDFs {0.0102} 0.00

* Nanogram per dry standard cubic meter adjusted to 7 percent oxygen at 20°C and 1 atm.
® 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 (I-TEF) Methods of Risk Assessment for Complex Mixtures of
Dioxins and Related Compounds. Report No. 176, August 1988,

ND Non Detectable - Results are below target analyte detection limits. ND values are counted as zero in totals and averages.
{ } Estimated Maximum Possible Concentration. EMPC values are counted in totals or averages.
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TABLE 2.14

PARTICULATE MATTER/METALS EMISSIONS SAMPLING
AND INLET GAS PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-1-1 R-M29-1-2 Average
Date 8/27/97 8/28/97
Time 1000-1200 1019-1427
Sampling Duration, minutes 87 200 143.5
Average Sampling Rate, dscfm® 0.573 0.304 0.439
Sample Volume:
dscf ® 49.883 60.783 55.333
dscm © 1.413 1.721 - 1.567
Exhaust Gas Temperature,°F 304 309 306
O, Concentration, % by volume 14.2 13.1 13.6
CO, Concentration, % by volume 4.6 5.2 4.9
Moisture, % by volume 28.5 273 27.9
Exhaust Gas Volumetric Flow Rate:
acfm? 48,345 48,535 48,440
dscfm® 23,687 23,865 23,776
dscmm® 671 676 673
Isokinetic Sampling Ratio, % 109.7 100.5 105.1

* Dry standard cubic feet per minute at 68°F and 1 atm.

® Dry standard cubic feet at 68°F and 1 atm.

¢ Dry standard cubic meters at 20°C and 1 atm.

¢ Actual cubic feet per minute at inlet gas conditions.

¢ Dry standard cubic meters per minute at 20°C and 1 atm.
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TABLE 2.15

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET

ASPHALT PRODUCTION WITH RAP

ASPHALT PLANT “B” - CARY, NC

* Grains per dry standard cubic foot at 68°F and 1 atm.
® Grains per dry standard cubic foot at 68°F and 1 atm adjusted to 7 percent O,.

¢ Grams per dry standard cubic meter at 20°C and 1 atm.

¢ Grams per dry standard cubic meter at 20°C and 1 atm adjusted to 7 percent O,.

¢ Pounds per hour.
fKilograms per hour.
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Run Number R-M29-1-1 R-M29-]-2 Average
Date 8/27/97 8/28/97
Time 1000-1200 1019-1427
Concentration:
gr/dscf 422 68.3 55.3
gr/dsef @ 7% O,° 87.5 121.8 104.6
g/dscm*® 96.5 156.4 126.4
g/dscm @ 7% O,° 200 279 239
Emission Rate:
Ib/hr® 8,561 13,981 11,271
kg/hrf 3,883 6,342 5,113
| 1




TABLE 2.16

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET

ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-1-1 R-M29-1-2 Average l
Date 827197 8/28/97 |
Time 1000-1200 1019-1427
Antimony (Sb)

ug/dscm* ND ND 0.00

ug/dscm @ 7% O;° ND ND 0.00

g/hrf ND ND 0.00
Arsenic (As)

pg/dscm* 3.56 222 2.89

ug/dsem @ 7% O,° 7.39 3.96 5.67

g/hr 0.143 0.0900 0.117
Barium (Ba)

ug/dscm® 765 537 651

ug/dscm @ 7% O, 1587 957 1,272

g/hrf 30.8 21.8 263
Beryllium (Be)

ug/dsem® ND ND 0.00

ug/dsem @ 7% O,° ND ND 0.00

g/hre ND ND 0.00
Cadmium (Cd)

ug/dscm® 14.3 8.51 11.4

ug/dscm @ 7% O,° 29.7 15.2 224

g/hr 0.576 0.345 0.460
Chromium (Cr)

ug/dsem® 67.8 51.3 59.6

ug/dsem @ 7% O, 141 91.4 116.1

g/hr 2.73 2.08 2.41
Cobalt (Co)

pg/dscm® 447 32.0 384

ug/dsem @ 7% O;° 92.8 57.0 74.9

g/hr 1.8 1.3 1.55
Copper

ug/dsem* 434 384 409

ug/dsem @ 7% O,° 900 684 792

g/hrf 17.5 15.6 16.5
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TABLE 2.16 (Concluded)

METALS CONCENTRATIONS AND EMISSION RATES

ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITH RAP

ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-1-1 R-M29-1-2 Average
Lead (Pb)
ug/dscm* 60.4 48.3 54.3
ug/dsem @ 7% O,° 125 86.0 106
g/hr* ~ 2.43 1.96 2.19
Manganese (Mn)
ug/dsem® 1750 1,357 1,553
pug/dsem @ 7% O, 3630 2,418 3,024
g/hr 70.4 55.0 62.7
Mercury (Hg)
ug/dsem® ND ND 0.00
ug/dscm @ 7% O,° ND ND 0.00
g/hr* 2 ND ND
0.00
Nickel (Ni)
ug/dscm® 41.7 33.9 37.8
ug/dsem @ 7% O° 86.6 60.5 73.5
oh 2 g
r 1.6 1.38 1.53
Phosphorus (P)
pg/dsem® 3,009 2,251 2,629
ug/dscm @ 7% O, 6,242 4,011 5,126
g/hr 121 91.3 106
Silver (Ag)
ug/dscm® 0.850 0.581 0.715
pug/dsem @ 7% O 1.76 1.04 1.40
g/hr 0.0342 0.0236 0.0289
Selenium (Se)
ug/dsem® ND 0.230 0.115
ug/dscm @ 7% O, ND 0.410 0.205
g/hr ND 0.00933 0.00466
Thallium (T1)
ug/dsem* 8.64 4.98 6.81
ug/dsem @ 7% O, 17.9 8.88 13.4
g/hre 0.348 0.202 0.275
Zinc (Zn)
ug/dsem® 539 397 468
ug/dsem @ 7% O,° 1118 707 913
g/hr 21.7 16.1 18.9

2 Micrograms per dry standard cubic meter @ 20° C and ] atm.
Micrograms per dry standard cubic meter @ 20°C and 1 atm, adjusted to 7% O,.

Grams per hour.
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2.3.2 Baghouse Qutlet-Asphalt Production with RAP

PES conducted two Method 29 sampling runs at the baghouse outlet during production
with RAP. Table 2.17 summarizes the particulate matter/metals emissions sampling and stack
gas parameters. The total sampling time for each test run was 240 minutes. The (2-run) average
sample volume was 197.630 dscf or 5.596 dscm. The (2-run) average stack gas temperature was
291 °F and contained 4.5% CO,, 14.3% O,, and 27.1% moisture. The average (2-run) stack gas
volumetric flow rate was 50,276 acfm or 25,559 dscfm or 724 dscmm. The (2-run) average stack
gas opacity was less than 5%.

Table 2.18 summarizes the stack gas particulate matter concentrations and emission rates.
The (2-run) average concentration was 0.00832 gr/dscf or 0.0190 g/dscm. The concentrations
are also shown adjusted to 7% O,. The (2-run) average emission rate was 1.82 Ib/hr or
0.826 kg/hr.

Table 2.19 summarizes the stack gas metals concentrations and emission rates. Most of
the target metals were found to be present in both samples. The (2-run) average concentrations
ranged from 0.0524 pg/dscm for silver to 20.2 pg/dscm for phosphorus.

2.3.3 Baghouse Inlet - Asphalt Production without RAP

PES conducted one test run at the baghouse inlet during asphalt production without the
addition of RAP. Table 2.20 summarizes the particulate matter/metals emissions sampling and
stack gas parameters. The total sampling time for the test run was 240 minutes. The sample
volume was 81.522 dscf or 2.308 dscm. The stack gas temperature was 289°F and contained
4.0% CO,, 15.2% O,, and 18.9% moisture. The stack gas volumetric flow rate was 48,550 acfm
or 27,325 dscfm or 774 dscmm.

Table 2.21 summarizes the stack gas particulate matter concentrations and emission rates.
The concentration was 76.8 gr/dscf or 175.7 g/dscm. The concentrations are also shown adjusted
to 7% O,. The average emission rate was 17,789 Ib/hr or 8,155 kg/hr.

Table 2.22 summarizes the stack gas metals concentrations and emission rates. Most of

the target metals were present in the sample. Concentrations ranged from 0.291 pg/dscm for
silver to 2,170 pg/dscm for phosphorus.
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TABLE 2.17

PARTICULATE/METALS EMISSIONS SAMPLING AND STACK GAS PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE OUTLET

ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-0O-1 R-M29-0-2 Average
Date 8/27/97 8/28/97
Sampling Duration, minutes 240 240 240
Average Sampling Rate, dscfm® 0.888 0.759 0.823
Sample Volume:
dscf® 213.024 182.236 197.630
dscm © 6.032 5.160 5.596
Stack Gas Temperature, °F 289 292 291
O, Concentration, % by volume 15 13.6 14.3
CO, Concentration, % by volume 4.0 4.9 4.5
Moisture, % by volume 26.5 27.7 27.1
Exhaust Gas Volumetric Flow Rate:
acfm® 51,035 49,516 50,276
dscfm® 26,285 24,833 25,559
dscmm® 744 703 724
Isokinetic Sampling Ratio, % 109.5 99.2 104.3
Stack Gas Opacity:
Average Opacity, % <5 <5 <5
Calculated Average, % 0.67 0.21 0.44
Max. Single Reading, % 10 10 10
Max. 6-min. Block Avg., % 0.63 0.68 0.65
Max. 6-min Rolling Avg., % 0.71 0.95 0.83

* Dry standard cubic feet per minute at 68°F and 1 atm.

® Dry standard cubic feet at 68°F and 1 atm.
¢ Dry standard cubic meters at 20°C and 1 atm.

¢ Actual cubic feet per minute at stack conditions.
¢ Dry standard cubic meters per minute at 20°C and 1 atm.

2-26




TABLE 2.18

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET

ASPHALT PRODUCTION WITH RAP

ASPHALT PLANT “B” - CARY, NC

p— %
Run Number R-M29-0O-1 R-M29-0-2 Average
Date 8/27/97 8/28/97
Time 0940-1516 0746-1229
Concentration:
gr/dscf 0.00832 0.00832 0.00832
gr/dsef @ 7% O, 0.0196 0.0158 0.0177 ||
g/dscm® 0.0190 0.0190 0.0190
g/dscm @ 7% O, 0.0448 0.0362 0.0405
Emission Rate:
Ib/hr® 1.87 1.77 1.82
kg/hrf 0.850 0.803 0.826

* Grains per dry standard cubic foot at 68°F and 1 atm.

® Grains per dry standard cubic foot at 68°F and 1 atm adjusted to 7 percent O,
¢ Grams per dry standard cubic meter at 20°C and 1 atm.

¢ Grams per dry standard cubic meter at 20°C and 1 atm adjusted to 7 percent O,.

¢ Pounds per hour.
fKilograms per hour.
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TABLE 2.19

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

R-M29-0-2

Run Number R-M29-0O-1 Averaée l
Date 8/27/97 8/28/97
Clock Time, 24-hr Clock 0940-1516 0746-1229
Antimony (Sb)
ug/dsem* 0.637 0.693 0.665
ug/dsem @ 7% O, 1.50 1.32 141
g/hr 0.0284 0.0292 0.0288
Arsenic (As)
ug/dsem* ND ND 0.00
ug/dsem @ 7% O, ND ND 0.00
g/hr ND ND 0.00
Barium (Ba)
ug/dscm® 9.10 7.92 8.51
pg/dsem @ 7% O, 214 15.1 18.3
g/hr 0.406 0.334 0.370
Beryllium (Be)
pugfdsem® ND ND 0.00
ug/dsem @ 7% O° ND ND 0.00
g/hr ND ND 0.00
Cadmium (Cd)
ug/dsem* 0.0794 0.0708 0.751
ug/dscm @ 7% O,° 0.187 0.135 0.161
g/hrf 0.00355 0.00299 0.00327
Chromium (Cr)
ug/dsem® 2.19 2.14 2.16
ug/dsem @ 7% O, 5.16 4.07 4.61
g/hr* 0.0978 0.0901 0.0939
Cobalt (Co)
pg/dsem® ND ND 0.00
ug/dsem @ 7% O,° ND ND 0.00
g/hr ND ND 0.00
Copper (Cu)
ug/dsem* 1.54 1.38 1.46
ug/dsem @ 7% O,° 3.63 2.63 3.13
g/hr 0.0688 0.0584 0.0636
Lead (Pb)
ug/dscm® 1.42 1.03 1.22
ug/dsem @ 7% O, 3.34 1.95 2.64
g/hr 0.0632 0.0433 0.0533
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TABLE 2.19 (Concluded)

METALS CONCENTRATIONS AND EMISSION RATES

ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-0O-1 R-M29-0-2 Average
Manganese (Mn)

ug/dscm* 11.6 14.5 13.1

ug/dscm @ 7% O, 27.4 27.6 275

g/hr’ 0.519 0.612 0.565
Mercury (Hg)

ug/dscm” ND ND 0.00

ug/dsem @ 7% O ND ND 0.00

g/hrf ND ND 0.00
Nickel (Ni)

pg/dsem® 1.55 1.26 1.41

ug/dsem @ 7% OF 3.66 2.40 3.03

g/hrt 0.0694 0.0531 0.0612
Phosphorus (P)

ug/dsem® 18.2 222 20.2

ug/dsem @ 7% O, 429 423 42.6

g/hr 0.814 0.937 0.876
Silver (Ag)

ug/dscm® 0.0627 0.0421 0.0524

ug/dsem @ 7% O 0.148 0.080 0.114

g/hr 0.00280 0.00177 0.00229
Selenium (Se)

tg/dsem* 0.934 0.888 0911

ug/dsem @ 7% O,° 2.20 1.69 1.95

g/hr 0.0417 0.0375 0.0396
Thallium (T1)

«g/dsem® ND ND 0.00

ug/dsem @ 7% O;° ND ND 0.00

g/hr ND ND 0.00
Zinc (Zn)

ug/dscm® 7.34 5.01 6.18

ug/dscm @ 7% O,° 17.3 9.54 13.4

[__g/hr 0.328 0.211 0.270

* Micrograms per dry standard cubic meter @ 20° C and 1 atm.

® Micrograms per dry standard cubic meter @ 20°C and 1 atm, adjusted to 7% O,.

¢ Grams per hour.
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TABLE 2.20

PARTICULATE MATTER/METALS EMISSIONS SAMPLING
AND STACK GAS PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

[ Run Number R-M29-1-3 __"
Date 8/29/97
Sampling Duration, minutes 240
Average Sampling Rate, dscfm® 0.340
Sample Volume:

dscf® 81.522

dscm © 2.308
Exhaust Gas Temperature,.°F 289
O, Concentration, % by volume 15.2
CO, Concentration, % by volume 4.0
Moisture, % by volume 18.9
Exhaust Gas Volumetric Flow Rate:

acfm® 48,550

dscfm?® 27,325

dscmm® 774
Isokinetic Sampling Ratio, % 96.1

* Dry standard cubic feet per minute at 68°F and 1 atm.

® Dry standard cubic feet at 68°F and 1 atm.

¢ Dry standard cubic meters at 20°C and 1 atm.

4 Actual cubic feet per minute at stack conditions.

¢ Dry standard cubic meters per minute at 20°C and 1 atm.
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TABLE 2.21

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC.

Run Number R-M29-1-3
Date 8/29/97
Time 0819-1403
Concentration:
gr/dscf?® 76.8
gr/dscf @ 7% O,° 187.2
g/dscm® 175.7
g/dscm @ 7% O,° 428
Emission Rate:
Ib/hr® 17,879
kg/hrt 8,155

* Grains per dry standard cubic foot at 68°F and 1 atm.
® Grains per dry standard cubic foot at 68°F and 1 atm adjusted to 7 percent O,.
¢ Grams per dry standard cubic meter at 20°C and 1 atm.

¢ Grams per dry standard cubic meter at 20°C and 1 atm adjusted to 7 percent O,.
¢ Pounds per hour.

TKilograms per hour.



TABLE 2.22

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

| Run Number R-M29-1-3 |
1 T ST —
Date 8/29/97
Time 0819-1403
Antimony (Sb)
pg/dsem® ND
pg/dsem @ 7% O,° ND
g/hre ND
Arsenic (As)
pug/dsecm® 2.13
ug/dsem @ 7% O,° 5.19
g/hr 0.0987
Barium (Ba)
ug/dscm® 318
ug/dsem @ 7% O,° 776
g/hr* 14.8
Beryllium (Be)
pug/dsem® ND
ug/dsem @ 7% O, ND
g/hr* ND
Cadmium (Cd)
ug/dsem® 4.25
pug/dsem @ 7% O, . 10.4
g/hr 0.197
Total Chromium (Cr)
ug/dsem® 333
pg/dsem @ 7% O,° 81.2
g/hr 1.55
Cobalt (Co)
ug/dscm® 19.7
ug/dscm @ 7% O, 48.1
g/hrf 0915
Copper (Cu)
ug/dsem® 263
ug/dscm @ 7% O;° 641
g/r* 12.2
Lead (Pb)
ug/dscm® 358
ug/dsem @ 7% O;° 87.4
g/hr 1.66
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TABLE 2.22 (Concluded)

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET

ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-1-3
Manganese (Mn)

ug/dsem® 975

ug/dscm @ 7% O, 2377

g/hre 45.3
Mercury (Hg)

ug/dscm? ND

ug/dsem @ 7% O ND

g/hr’ ND
Nickel (Ni)

ug/dsem® 21.8

ug/dsem @ 7% O, 53.1

g/hre 1.01
Phosphorus (P)

ugldsem® 2170

ug/dsem @ 7% O,° 5292

g/hre 101
Silver (Ag)

ug/dsem? 0.291

ugldscm @ 7% O,° 0.709

g/hre 0.0135
Selenium (Se)

ug/dsem® ND

ugl/dscm @ 7% O,° ND

g/hr ND
Thatlium (T1)

ug/dscm? 0.901

pug/dscm @ 7% O,° 2.20

g/hr 0.0418
Zinc (Zn)

ug/dsem® 239

ug/dscm @ 7% O, 584
|__g/hr’ 11.1

* Micrograms per dry standard cubic meter @ 20° C and 1 atm.
® Micrograms per dry standard cubic meter @ 20°C and 1 atm, adjusted to 7% O,.
¢ Grams per hour.
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2.3.4 Baghouse Qutlet - Asphalt Production without RAP

PES conducted one test run at the baghouse outlet during asphalt production without the
addition of RAP. Table 2.23 summarizes the particulate matter/metals emissions sampling and
stack gas parameters. The total sampling time for the test run was 240 minutes. The sample
volume was 205.914 dscf or 5.831 dscm. The stack gas temperature was 274 °F and contained
3.0% CO,, 16.3% O,, and 20.8% moisture. The stack gas volumetric flow rate was 50,521 acfm
or 28,440 dscfm or 805 dscmm.

Table 2.24 summarizes the stack gas particulate matter concentrations and emission rates.
The concentration was 0.0132 gr/dscf or 0.0303 g/dscm. The concentrations are also shown
adjusted to 7% O,. The emission rate was 3.23 lb/hr or 1.46 kg/hr.

Table 2.25 summarizes the stack gas metals concentrations and emission rates. Not all of
the target metals were detected in the samples. Detected concentrations ranged from 0.0336
pg/dscm for cadmium to 24.9 pg/dscm for phosphorus.

2.4  VISIBLE EMISSIONS OBSERVATIONS

Visible Emissions Observations (VEOs) of the stack exhaust were made during the
testing by a certified observer. Observations were made simultaneously with the testing, except
during the first run when VEOs were suspended during the period from 1207 to 1304 when the
location of the sun was directly over the observer. The average opacity during asphalt
production with RAP is presented along with the outlet stack gas parameters in Table 2.14. For
each run the calculated average opacities were 2.15, 1.21, and 0.702%. Since VEO observations
are recorded in 5% increments, the average opacity during these runs is more properly reported
as less than 5% opacity. Also presented are the maximum single opacity observed, the maximum
6-minute block average, and the maximum 6-minute rolling average during each test run. During
the production of asphalt without RAP, the calculated average opacity of the outlet gas stream
was 0.104%; however, this result is more properly reported as an average opacity of <5 %. The

opacity data during production with RAP are presented along with the stack gas parameters in
Table 2.17.
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TABLE 2.23

PARTICULATE MATTER/METALS EMISSIONS SAMPLING
AND STACK GAS PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-0-3 WI
Date 8/29/97
Sampling Duration, minutes 240
Average Sampling Rate, dscfm® 0.858
Sample Volume:
dscf® 205.914
dscm © 5.831
Exhaust Gas Temperature,.°F 274
O, Concentration, % by volume 16.3
CO, Concentration, % by volume 3.0
Moisture, % by volume 20.8
Exhaust Gas Volumetric Flow Rate:
acfm® 50,521
dscfm® 28,440
dscmm*® 805
Isokinetic Sampling Ratio, % 97.8
Stack Gas Opacity:
Average Opacity, % <5
Calculated Average, % 0.965
Max. Single Reading, % 10
Max. 6-min. Block Avg., % 2.29
Max. 6-min Rolling Avg., % 3.07

* Dry standard cubic feet per minute at 68°F and 1 atm.

® Dry standard cubic feet at 68°F and 1 atm.

¢ Dry standard cubic meters at 20°C and 1 atm.

¢ Actual cubic feet per minute at stack conditions.

¢ Dry standard cubic meters per minute at 20°C and 1 atm.
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TABLE 2.24

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-0-3 Jl
Date 8/29/97
Time 0809-1236
Concentration:
gr/dscf® 0.0132
gr/dscf @ 7% O,° 0.0400
g/dscm*® 0.0303
g/dscm @ 7% O,° 0.0915
Emission Rate:
Ib/hre 3.23
kg/hr 1.46

* Grains per dry standard cubic foot at 68°F and 1 atm.

® Grains per dry standard cubic foct at 68°F and | atm adjusted to 7 percent O,.

¢ Grams per dry standard cubic meter at 20°C and 1 atm.

¢ Grams per dry standard cubic meter at 20°C and 1 atm adjusted to 7 percent O,.
* Pounds per hour.

fKilograms per hour.
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TABLE 2.25

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-0-3
Date 8/29/97
Clock Time, 24-hr Clock 0809-1236
Antimony (Sb)

pg/dscm* 0.671

ug/dsem @ 7% O,° 2.03

g/hre 0.0324
Arsenic (As)

ug/dsem® ND

ug/dsem @ 7% O, ND

g/hre ND
Barium (Ba)

ug/dscm® 12.0

ug/dsem @ 7% O, 36.2

g/hr 0.579
Beryllium (Be)

ug/dsem?® ND

ug/dsem @ 7% O,° ND

g/hre ND
Cadmium (Cd) ‘

ug/dsem® 0.0336

ug/dsem @ 7% O,° 0.102

g/hre 0.00162
Total Chromium (Cr)

wg/dscm® 2.16

ug/dscm @ 7% O, 6.53

g/hre 0.104
Cobalt (Co)

ug/dscm® ND

ug/dsem @ 7% O, ND

g/hre ND
Copper (Cu)

ug/dscm® 2.57

ug/dsem @ 7% O 1.77

g/rt 0.124
Lead (Pb)

ug/dscm® 1.04

ug/dsem @ 7% O, 3.16

g/hr* 0.0505 "
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TABLE 2.25 (Concluded)

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “B” - CARY, NC

Run Number R-M29-0O-3
Manganese (Mn)

ug/dscm® 19.9

ug/dsem @ 7% O 60.3

g/hrf 0.964
Mercury (Hg)

wug/dscm® ND

ug/dsem @ 7% O,° ND

g/hrt ND
Nickel (Ni)

ug/dscm® 1.39

ug/dsem @ 7% O, 421

g/hre 0.0674
Phosphorus (P)

ug/dscm® 249

ug/dscm @ 7% O,° 75.2

g/hr 1.20
Silver (Ag)

ug/dsem® ND

pug/dsecm @ 7% O ND

g/hr ND
Selenium (Se)

ug/dsem® 0.843

ug/dsem @ 7% O,° 2.55

g/hr 0.407
Thallium (TT)

ug/dscm® ND

ug/dsem @ 7% O,° ND

g/hrt ND
Zinc (Zn)

ug/dscm® 5.63

pg/dsem @ 7% Q,° 17.0

g/hre 0.272

* Micrograms per dry standard cubic meter @ 20° C and 1 atm.
® Micrograms per dry standard cubic meter @ 20°C and 1 atm, adjusted to 7% O,.

- Grams per hour,
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3.0 PROCESS DESCRIPTION

The Asphalt Plant “B” production facility in Cary, North Carolina, has been in operation
since 1987. It is a parallel flow, continuous drum mix process. The dryer/mixer is an ASTEC
drum (8 ft. by 45 ft.), with a rated capacity of 325 tons per hour. The plant has the capability of
producing up to 14 asphalt mix types, with or without the use of RAP.

Asphalt concrete, called “hot mix asphalt” (HMA) by the industry, is a mixture of well-
graded, high quality virgin aggregate that is heated and mixed with liquid asphalt cement to
produce paving material. The characteristics of the asphalt concrete are determined by the
relative amounts and types of aggregate (and RAP) used. In the asphalt reclamation process, old
asphalt pavement is removed from the road surface, transported to the plant, then crushed and
screened to the appropriate size for further processing.

In the parallel flow continuous drum mix process, virgin aggregate of various sizes is fed
to the drum by cold feed controls in proportions dictated by the final mix specifications.
Aggregate is delivered by conveyor belt to the dryer section of the drum, entering at the same
end as the burner (hence, the descriptor “parallel” flow). The aggregate is heated and dried by
the high temperatures in the dryer and then moves into the mixer section where it is coated with
liquid asphalt cement, and conditioner (if used). Liquid asphalt cement and conditioner are
delivered to the mixer by a variable flow pump that is electronically linked to the aggregate feed
weigh scales. The hot aggregate mixture is also combined with RAP (if any) and recycled dust
from the control system. The resulting asphalt concrete mixture is discharged from the end of
the drum mixer and conveyed to storage silos for delivery to trucks. Refer to Figure 1.2 for a
simplified process schematic.

There are six cold storage bins and three hot mix storage silos at the facility. The hot mix
storage silo capacities are 200 tons each, for a total of 600 tons. There are two screens for
aggregate sizing and two 25,000 gallon heated asphalt cement storage vessels, for a total asphalt
cement capacity of 50,000 gallons (125 tons). The plant usually uses natural gas for all its
process fuel needs; however, during the source tests No. 2 oil, the back-up fuel, was used in the
drum mixer. The amount of energy needed from the fuel for the asphalt production process is
300,000 BTU per ton of asphalt produced. The hot gas contact time, i.e., the time from when the
aggregate enters the dryer to when it exits the coater, 1s approximately 3 to 4 minutes. Surface
mixes are closer to 3 minutes and base mixes are closer to 4 minutes.

The facility used an asphalt cement (AC) called AC-20, obtained from Citgo of

Wilmington, North Carolina. An anti-strip conditioner, called Ad-Here® (from Arr-Maz®), is
sometimes used; anti-strip is required for all North Carolina Department of Transportation jobs.
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For particulate matter (PM) control, the facility uses a knockout box as a primary control
and a fabric filter as a secondary control. The fabric filter is an ASTEC Pulse-Jet, equipped with
780 14-ounce Nomex bags; it is operated with an air-to-cloth ratio of approximately 5 feet per
minute. The process gas exits the drum and proceeds through the knockout box into a fabric
filter, where it is exhausted through a stack. As mentioned above, the dust collected by the PM
control devices is recycled to process.

EPA source tests were performed at the facility on August 27, 28, and 29, 1997. The
source testing took place at the inlet and outlet of the fabric filter. Data were taken at 15-minute
intervals during the entire “test period,” i.e., the time period when at least one manual and both
instrumental tests were running. According to plant personnel, the plant was operating under
normal conditions during the tests.

For the three test dates (August 27, 28, and 29, 1997), the average asphalt concrete
production rates per test run were 201, 199, and 163 tons per hour (tph), respectively,
corresponding to total production of 1,039, 1,241, and 839 tons. During the first two test runs
(August 27 and 28), a surface asphalt coating that included RAP was produced; during the third
test run (August 29), a surface coating (accounting for 73% of the total asphalt concrete
produced) and a binder coating (accounting for 27% of total production) were produced, both
without RAP. A high sulfur No. 2 fuel oil was used for fuel in the production process during the
tests. No conditioner was used during the tests.

Table 3.1 summarizes the operating conditions observed during the EPA source test
periods at Asphalt Plant “B”. Tables 3.2 and 3.3 describe the asphalt mixes produced and the
fuel used, respectively, during the tests. Table 3.4 describes the specifics of plant operation
during the tests. Appendix A shows all the data recorded during the tests, along with the results
of statistical analyses.
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TABLE 3.1

PLANT OPERATING CONDITIONS
ASPHALT PLANT “B” - CARY, NC

Test Run
R-M29-1 R-M29-2 R-M29-3
08/27/97 8/28/97 08/29/97
Product Type(s)* surface mix, with RAP surface mix, with RAP surface mix, no RAP
(BCSC, RI-2) (BCSC, R1-2) (BCSC, 1-2); and binder
(BCBC, Type H)

Asphalt Concrete
Production Rate, tph

Average® 201 199 163

Range 149-212 192-206 130-195
Total Produced, tons 1,039 1,241 839
Mix Temperature, °F

Average® 301 299 303

Range 290-330 284-321 286-352
Raw Material (Virgin
Aggregate)
Use Rate, tph

Average® 153 151 154

Range 113-161 145-154 122-183
Total Used, tons 788 943 839
RAP
Use Rate, tph

Average® 36 36

Range 18-40 30-43
Total Used, tons 197 235 none
Asphalt Cement
Use Rate, tph

Average® 12.3 12.1 9.2

Range 9.1-12.9 11.7-12.6 6.8-12.1
Total Used, tons 54 64 51
Conditioner (1b) none none none




TABLE 3.1 (CONCLUDED)

PLANT OPERATING CONDITIONS
ASPHALT PLANT “B” - CARY, NC

Test Run
Process Data R'M23'1 R'M23'2 R'M23'3
R-M29-1 R-M29-2 R-M29-3
08/27/97 8/28/97 08/29/97
Fabric Filter Operation®
Temperature, °F
Inlet 344 343 325
Outlet 271 283 269
Pressure Drop, in. H,0
Average 0.9 0.9 1.2
Range 0.8-12 0.1-1.1 05-2.0
Fuel
Use Rate,® gph 340 344 266
Total Used, gal 1,906 2,305 1,620
BCSC, TypeI-2 = bituminous concrete, surface coarse
BCSC, Type RI-2 = bituminous concrete, surface coarse, with RAP
BCBC, Type H =  bituminous concrete, binder coarse (type H)

See Table 3.2 for more detail on product specifications.
As a straight average of the 15-minute interval data shown in Appendix A.
Fuel use rate was calculated from the total fuel used during the time interval.
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TABLE 3.2

ASPHALT MIX SPECIFICATIONS
ASPHALT PLANT “B” - CARY, NC

i Product

Amount

Material

Surface Coating

78-M

22% aggregate

(BCSC, Type 1-2) regular screenings 34% aggregate
classified screenings 44% aggregate
Total 100% aggregate

asphalt cement 6.4% mix
Surface Coating, with RAP (BCSC, | 78-M 17% aggregate
Type RI-2) screenings 23% aggregate
classified screenings 42% aggregate
RAP 18% aggregate
Total 100% aggregate

Asphalt cement total 6.4% mix

additional 5.2% mix

from RAP 0.9% mix
Binder (BCBC, Type H) 78-M 19% aggregate
#67 48% aggregate
regular screenings 23% aggregate
wet screenings 10% aggregate
Total 100% aggregate

asphalt cement 4.6% mix

TABLE 3.3

FUEL SPECIFICATIONS
ASPHALT PLANT “B” - CARY, NC

[
|

Fuel Type Characteristics Descriptor(s)
High Sulfur, No. 2 Fuel Oi] flash point 125°F dyed diesel fuel not for on-road use
sulfur <500
mg/kg
(0.05%)
API index 33.2
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TABLE 3.4

SPECIFICS OF PLANT OPERATION
ASPHALT PLANT “B” - CARY, NC

Test Run / Test Date
Parameter R-M23-1 R-M23-2 R-M23-3
R-M29-1 R-M29-2 R-M29-3
08/27/97 8/28/97 08/29/97
Test Period 0940-1516 0746-1428 0809-1413
Plant Shut Downs* 1002 (5 min) 0901 (8 min) 1212 (9 min)
(with approximate 1140 (6 min) 1110 (18 min) 1242 (42 min)
duration) 1402 (10 min) 1355 (12 min)
Plant Production Rate 1115-1145: none 1007-1222;
Change(s) mix rate slowed mix rate increased
from nominally from nominally 150
200 to 150 tph to 200 tph
1237-1422:
mix rate decreased
from nominally 200
to 130 tpy
Product Changes none none 0807-0822 and
1022-1422: 1-2
produced (642 tons)
0837-1007: binder
produced (237) tons)

® The shutdown at 1242 during Run 3 was put into effect to avoid overfilling of the silos with asphalt
concrete mix; all other shutdowns were due to aggregate clogging in the conveyor system.
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4.0 SAMPLING LOCATIONS

As stated previously, isokinetic sampling was conducted to determine the controlled and
the uncontrolled emissions of the target compounds. Sampling was conducted at the baghouse
inlet just after the knockout box, and at the baghouse outlet, downstream of the ID fan. Detailed
descriptions of the sampling locations, as well as schematic diagrams, follow.

4.1 BAGHOUSE INLET SAMPLING LOCATION

The baghouse inlet consisted of a round horizontal duct which exits the knockout box and
makes a 90° downward bend before it enters the baghouse through the top. The inlet duct
diameter was 50 inches. Since there were no sample ports at the inlet location, sample ports
were installed according the EPA Method 1 specifications. A schematic diagram of the inlet
sampling location is presented in Figure 4.1. Two 4-inch diameter sample ports were installed
on the knockout box exit/baghouse inlet duct, 110 inches (2.20 duct diameters) downstream of
the knockout box exit. The nearest downstream disturbance was the elbow prior to the baghouse
inlet. For this sampling location and geometry, Method 1 specifies a minimum of 24 sample
points in the duct cross-section. Accordingly, PES conducted isokinetic traverses using a 24
point sample matrix, consisting of two 12 point sample traverses. The sample ports were offset
90° to each other and were situated 45° to a vertical line bisecting the horizontal portion of the
duct. Figure 4.2 presents a schematic diagram of the sample traverse points, as well as their
locations inside the duct cross section.

4.2 BAGHOUSE OUTLET SAMPLING LOCATION

The baghouse outlet consisted of a 33-inch x 49 Y2-inch square duct on the outlet of the
baghouse. The equivalent diameter of the exhaust was 39.6 inches. The sample ports were
located 24 inches (0.606 equivalent diameters) upstream of the nearest disturbance, which is the
stack outlet, and 237 inches (5.99 equivalent diameters) downstream of the nearest disturbance,
which is the outlet of the ID fan. For this sampling location and geometry, Method 1 specifies a
minimum of 24 sample points for isokinetic traverses. There are six sample ports installed on the
49 Ys-inch side of the stack, so PES used a 24 point sampling matrix consisting of six four-point
traverses. A schematic diagram of the stack outlet is presented in Figure 4.3, and a schematic of
the sample traverse points are presented in Figure 4.4.
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5.0 SAMPLING AND ANALYSIS PROCEDURES

Table 5.1 summarizes the sources, test parameters, test methods, number of tests, and
planned duration of each event. Sampling of the baghouse inlet and outlet was conducted
simultaneously for PCDDs/PCDFs, and PM/Metals. Brief descriptions of each method follow:

5.1 LOCATION OF MEASUREMENT SITES AND SAMPLE/VELOCITY
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
measurement sites 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
Pitot Tube).” was used to determine gas volumetric flow rate at the baghouse inlet and outlet. A
Type S pitot tube, constructed according to Method 2 criteria and having an assigned coefficient
of 0.84, was connected to an inclined-vertical manometer and used to measure velocity pressure.
A Type K thermocouple attached directly to the pitot tube was used to measure gas temperature.
For each sampling run, the gas velocity was calculated from the average of the square roots of the
velocity pressure readings, the average gas temperature, the molecular weight, and the stack static
pressure. The volumetric flow rate was calculated as the product of the average gas velocity and
the duct cross-sectional area.

53 DETERMINATION OF DRY MOLECULAR WEIGHT AND EMISSION
CORRECTION FACTORS

EPA Method 3B, “Gas Analysis for the Determination of Emission Rate Correction
Factor or Excess Air,” was used to measure carbon dioxide and oxygen content of the stack
gases. Gas samples were extracted from each stack using the integrated, multi-point bag
sampling technique. The bag contents were analyzed onsite within four hours after sample

collection using an Orsat® analyzer to determine % concentrations of carbon dioxide and oxygen.
The Orsat® analyzer had 0.2 % subdivisions.
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TABLE 5.1

SAMPLING LOCATIONS, TEST PARAMETERS
AND TEST METHODS SUMMARY
ASPHALT PLANT “B” - CARY, NC

Sampling Location Parameter Test No.of | Net Run Time,
Methods Tests Minutes®
Baghouse Inlet Flow Rate EPA1 &2 3 96, 200, 240
0,/CO, EPA 3B 3 87, 200, 240
Moisture EPA 4 3 96, 200, 240
PCDDs/PCDFs | EPA 23 3 96, 170, 240
PM/Metals EPA 29 3 87, 200, 240
Baghouse Qutlet Flow Rate EPAT1 &2 3 240, 240, 240
0,/CO, EPA 3B 3 240, 240, 240
Moisture EPA 4 3 240, 240, 240
PCDDs/PCDFs | EPA 23 3 240, 240, 240
PM/Metals EPA 29 3 240, 240, 240

* Net run times presented are for the first, second, and third sampling runs, respectively

5.4 DETERMINATION OF STACK GAS MOISTURE CONTENT

EPA Method 4, “Determination of Moisture Content in Stack Gases,” was used to
determine gas moisture content. The quantity of condensate collected during each sampling run
was determined gravimetrically as the difference of the pre- and post-test impinger weights. The
gas moisture volume was then calculated as the ratio of the moisture volume (assuming a
conversion factor of 0.0415 g/ft’) to the sum of the moisture volume and the dry gas volume as
indicated by the dry gas meter. The Method 4 procedure was conducted simultaneously with
each Method 23 and Method 29 sampling run. The moisture gained in the XAD® module in the
Method 23 sample train was also determined.

5.5 DETERMINATION OF POLYCHLORINATED DIBENZO-P-DIOXINS AND
POLYCHLORINATED DIBENZOFURANS

EPA Method 23, “Determination of Polychlorinated Dibenzo-p-Dioxins and
Polychlorinated Dibenzofurans From Stationary Sources” was used to determine PCDDs and
PCDFs at the baghouse inlet and outlet. A schematic of the Method 23 sampling train is shown
in Figure 5.1. Gas samples were extracted from the gas streams isokinetically, and passed
through a glass nozzle, heated glass-lined sample probe, a heated glass fiber filter, a coil
condenser and a sorbent resin trap containing approximately 40 grams of spiked XAD®-2 sorbent
resin. Ice water from the impinger bath was continuously recirculated through water jackets on
the coil condenser and the XAD®-2 sorbent resin trap to cool the sample gas and facilitate
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absorption of PCDDs and PCDFs onto the XAD®-2 resin. At the conclusion of each sample run,
the sample train components (except the sorbent trap) were rinsed the with pesticide-grade
acetone and toluene.

Upon receipt by the subcontract laboratory, which was TLI, the samples were
concentrated, combined, and analyzed using a gas chromatograph with a mass spectrometer
detector (GC/MS). Sample aliquots were initially separated using a DB-5 capillary column;
where the results of the analyses using the DB-5 column indicated the presence of 2378 PCDFs,
the sample was re-analyzed using a DB-225 capillary column, and the results of the DB-225
analysis used for the subsequent calculations of emission rate and toxic equivalency for the 2378
PCDFs congener.

5.6 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 baghouse inlet and baghouse
outlet locations. The target metals included: antimony (Sb), arsenic (As), barium (Ba),
beryllium (Be), cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), lead (Pb), manganese
(Mn), mercury (Hg), nickel (Ni), phosphorus (P), silver (Ag), selenium (Se), thallium (T1), and
zinc (Zn). A Method 29 sampling train schematic is presented in Figure 5.2. Gas samples were
withdrawn from the gas streams isokinetically and through a glass nozzle, heated glass-lined
sample probe, a heated quartz fiber filter, and an impinger train containing reagents for the
absorption of metals. The first impinger in the train was empty, the second and third impingers
each contained 100 m] of a 5% nitric acid (HNO,)/10% hydrogen peroxide (H,0,) solution, the
fourth impinger was empty, the fifth and sixth impingers each contained 100 ml of a 4 %
potassium permanganate (KMnO,)/10% sulfuric acid (H,SO,) solution, and the last impinger
contained a known quantity of silica gel.

The sample analysis scheme for metals is shown in Figures 5.3 and 5.4. At the
conclusion of each sampling run, the front half of the sampling train (i.e., in front of the tared
quartz fiber filter) was rinsed with acetone followed by a solution of 0.1 N HNO,. The first three
impingers were quantitatively recovered and rinsed with 100 ml of HNO; solution; the impinger
contents and the rinses were collected in a pre-cleaned glass sample bottle. The contents of the
fourth and fifth impingers were recovered and impingers rinsed with 100 ml of fresh acidified
potassium permanganate solution, followed by a rinse with 100 m! of deionized water into a pre-
cleaned glass sample bottle. The fourth and fifth impingers were then rinsed with 25 ml of 8 N
HCI solution, which was collected in pre-cleaned glass sample jar containing 200 ml of
deionized water.

Analyses for the determination of particulate matter concentrations and emission rates
were conducted at PES facilities in Research Triangle Park, NC. The acetone probe rinses and
the filters were transferred to pre-cleaned, tared beakers, evaporated to dryness, desiccated, and
weighed to constant weight. At the conclusion of the particulate matter analysis, the beakers
were sealed with Parafilm® and transported to the subcontract laboratory, Triangle Laboratories,
Inc., for determination of the target metals content. Each sample run generated two fractions for
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the analysis of all target metals except mercury, and five fractions for analysis of mercury.
Except for mercury, analyses of the target metals were conducted using the analytical method
which resulted in the lowest detection for each metal; either graphite furnace atomic absorption
spectroscopy (GFAAS), or inductively coupled argon plasma (ICP) emission spectroscopy.
Analysis for mercury content was determined using cold vapor atomic absorption spectroscopy
(CVAAS).

5.7 DETERMINATION OF PLUME OPACITY

EPA Method 9, “Visual Determination of the Opacity of Emissions from Stationary
Sources” was used to quantify visible emissions from the baghouse outlet stack. The observer
was certified to read plume opacities at a field training session held in Raleigh, North Carolina by
Eastern Technical Associates of Raleigh, North Carolina on March 12, 1997 (Certificate No.
257158).
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6.0 QUALITY ASSURANCE/QUALITY CONTROL
PROCEDURES AND RESULTS

This section describes the specific QA/QC procedures employed by PES during the
performance of this source testing program. PES’ quality assurance program was based upon the
procedures and guidelines contained in the “Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume III, Stationary Source Specific Methods,” EPA/600/R-94/038¢,
as well as in the test methods to ensure the collection, analysis, and reporting of reliable source
test data.

6.1 CALIBRATION OF APPARATUS

Since no mechanism exists for an independent measurement of emissions from the
source, careful preparation, checkout, and calibration of the source testing sampling and analysis
equipment is essential to ensure the collection of data of high quality. PES maintains a

comprehensive schedule for preventative maintenance, calibration, and preparation of the source
testing equipment.

6.1.1 Barometers

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

6.1.2 Temperature Sensors

The responses of the Type K thermocouples used in the field testing program were
checked using Calibration Procedure 2e as described in the Quality Assurance Handbook. The
response of each temperature sensor was recorded when immersed in an ice water bath, at
ambient temperature, and in a boiling water bath; each response was checked against an ASTM
3F reference thermometer. Table 6.1 summarizes the results of the thermocouple calibrations
and the acceptable levels of variance. Digital temperature readouts were calibrated using a
thermocouple simulator having a range of 0-2400°F.

6.1.3 Pitot Tubes

For the measurement of velocity pressure in the gas streams, PES used Type S pitot tubes
constructed according to EPA Method 2 specifications. Pitot tubes meeting these geometric
specifications are assigned a baseline pitot coefficient (C,) of 0.84 and need not be subjected to a
wind tunne] calibration. PES performs, at a minimum, annual calibration checks of pitots using
Calibration Procedure 2 as found in the Quality Assurance Handbook.
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TABLE 6.1

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA
ASPHALT PLANT “B” - CARY, NC

Temp. Temperature, °R Absolute EPA

Sensor Usage Difference Criteria
1.D. Reference Sensor % o

5C Stack Gas 498 498 0 <1.5

562 561 0.17 <x1.5

628 629 0.16 <*1.5

5B Stack Gas 496 499 0.60 <+1.5

553 559 1.0 <£1.5

596 596 0 <£1.5

RT3 Stack Gas 501 501 0 <x1.5

532 532 0 <£1.5

670 672 0.30 <*1.5

RT20 Stack Gas 492 493 0.20 <£1.5

534 532 0.37 <x1.5

672 671 0.15 <t1.5

RT11 Impinger 496 495 0.20 <£1.5

Exit 532 534 0.37 <£1.5

670 670 0 <£1.5

SH4 Impinger 497 496 0.20 <*1.5

Exit 532 535 0.56 <t1.5

670 669 0.15 <£1.5
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The results of the dimensional checks for each pitot tube used in this test program are
summarized in Table 6.2.

6.1.4 Differential Pressure Gauges

PES uses Dwyer inclined/vertical manometers to measure differential pressures. These
include 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 Meter and Orifice

The Method 23 and 29 dry gas meters and orifices were calibrated in accordance with
Calibration Procedure 5 in the Quality Assurance Handbook. This procedure involves direct
comparison of the dry gas meter to a reference dry test meter. The reference dry test meter is
calibrated annually against a wet test meter. Before its initial use in the field, the metering
system was calibrated at several flow rates over the normal operating range of the metering
system. For the initial calibration to be considered valid, the results of individual meter
calibration factors (y), cannot differ from the average by more than 0.02, and the results of
individual meter orifice factors (AHg),cannot differ from the average by more that 0.20. After
field use, the metering system calibration was checked at the average flow rate and highest
vacuum observed during the test period. The results of the post-test meter correction factor
check cannot differ by more than 5 % from the average meter correction factor obtained during
the initial, or thereafter, the annual calibration. Table 6.3 presents the results of the dry gas meter
and orifice calibrations.

6.2 ON-SITE MEASUREMENTS
The on-site QA/QC activities include:

6.2.1 Measurement Sites

Prior to sampling, the stacks were checked dimensionally to determine the suitability of
the measurement site locations with respect to the Method 1 criteria. Distances to upstream and
downstream disturbances, test port locations and inside stack dimensions were checked to
evaluate the uniformity of the stack cross sectional area. The inside stack dimensions, stack wall
thickness, and sample port lengths were measured to the nearest 1/16 inch.

6-3



TABLE 6.2

SUMMARY OF PITOT TUBE DIMENSIONAL DATA
ASPHALT PLANT “B” - CARY, NC

Results
Measurement Criteria Pitot Tube Identification
SC 5B RP-20
o, -10° < o, < 10° 25 2 2
o, -10° < oy < 10° -2.5 -1 1
P, 5% < B, < 5°° 1 2 0
B, 50 < By < 50 1 0 I
Y - 2.5 1 0.5
§) - 0 0.5 0
A - 1.013 0.990 1.0065
Z=Atany < 0.125 in. 0.044 0.017 0.009
W=Atan6 < 0.03125 in. 0 0.009 0
D, 0.1875" < D, < 0.375" 0.370 0.383 0.375
A/2D, 1.05 D, < P< 1.50 D, Yes Yes Yes
Acceptable Yes Yes Yes
Assigned Coefficient 0.84 0.84 0.84
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TABLE 6.3

SUMMARY OF DRY GAS METER AND ORIFICE CALIBRATION DATA
ASPHALT PLANT “B” - CARY, NC

"
Meter Dry Gas Meter Correction Factor (y) Meter Orifice Coefficient (AH ) T
IIEJ(:: I:::t' Post-test | % Diff. | EPA Criteria | Average Range Cfilt)etia
Ms5-4 1.021 1.046 2.5 <5% 1.82 1.74-1.87 1.62-2.02
MS5-9 1.016 1.016 0.0 <5% 1.78 1.71-1.82 1.59-1.98
MB-11 0.987 1.008 2.1 <5% 1.93 1.73-2.13 1.87-1.97
MB-10 0.965 0.979 1.5 <5% 1.75 1.68-1.82 1.55-1.95

6.2.2 Velocity Measurements

All velocity measurement apparatus were assembled, leveled, zeroed, and leak-checked
prior to and at the end of each sampling run. The stack static pressure was determined at a single
point within the stack corresponding to the average velocity pressure as obtained during the pre-
test velocity traverse.

6.2.3 Flue Gas Sampling

Integrated flue gas samples were collected in Tedlar® gas bags from the baghouse
exhaust. Prior to their initial use, the bags were leak checked and purged with nitrogen to ensure
cleanliness. Prior to and after completion of each sampling run, the stack gas molecular weight
sampling system was leak checked. The bag samples were analyzed on-site using an Orsat®
analyzer. Prior to use the Orsat® analyzer was assembled and replenished with fresh reagents
and leak checked as per the manufacturer’s procedures.

6.2.4 Moisture

During sampling, the exit gas temperature of the last impinger in each sampling train was
maintained below 68°F to ensure condensation of stack gas water vapor. The moisture gain in
the impinger train due to flue gas moisture was determined gravimetrically using a digital top-
loading electronic balance with a resolution of 0.1 g. For subsequent calculations of the flue gas
moisture volume, the calculated moisture volume due to the impinger weight gain is compared to
the stack gas saturation volume at the average stack gas temperatures. If the calculated moisture
volume due to impinger weight gain exceeds the saturation volume, the assumption is made that
moisture droplets entered the sampling system, and the saturation volume is used to calculate
stack gas molecular weight. The lower moisture value obtained using the reference method and
saturation method was subsequently used in all Method 23 and Method 29 calculations.
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6.2.5 Method 23/Method 29

The QA/QC activities for the for Method 23 and Method 29 sampling trains were similar.
Prior to field testing, all glassware used was pre-cleaned according to the guidelines presented in
Method 23 and 29. The Method 23 glassware was cleaned based upon procedures presented in
Section 3A of “The Manual of Analytical Methods for the Analysis of Pesticides in Human and
Environmental Samples.” The Method 29 sampling train glassware was prepared by first rinsing
with hot tap and then water and then washed in hot soapy water. Next, all glassware was rinsed
three times with tap water, followed by three additional rinses with water. Then all glassware
was soaked in a 10% (V/V) nitric acid solution for a minimum of four hours, rinsed three times
with water, then rinsed a final time with acetone, and allowed to air dry. On all of the Method 23
and Method 29 glassware, openings where contamination could occur was covered with
Parafilm® or Teflon® tape until the trains were assembled for sampling.

Table 6.4 summarizes the results of the post-test sample train leak checks for the Method
23 and Method 29 sampling trains, as well as the isokinetic sampling ratios for each of the
sampling runs attempts. It should be noted that the Method 23 and Method 29 sampling runs at
the baghouse inlet were aborted after approximately 20 minutes of sampling. Although the
Method 29 isokinetic sampling ratio was within the required tolerance, the Method 23 ratio was
not. This was due to the significant pressure drop across the train from the collected particulate
matter and the XAD®-2 sorbent resin trap, which made it impossible to collect a gas sample at
the flow rate required by the isokinetic rate equation. All pre- and post-test sample train leaks
met the acceptance criteria.

In order to evaluate the effectiveness of the on-site cleanup procedures, field blank
samples of the Method 23 and Method 29 sample trains were collected during the field test
program. The sample trains were assembled in same manner as the trains prepared for actual
sampling runs, and were transported to the baghouse outlet sampling location. The sample trains
were each leak-checked and allowed to heat to the normal operating temperature. They were
then leak-checked again, and transported to the on-site field laboratory for recovery. The
samples generated from the field blank trains were handled and analyzed in the same manner as
the other samples generated during actual test runs.

In order to evaluate contamination levels in the sampling reagents, blank samples of all
reagents used for both the Method 23 and Method 29 sampling were collected. These sample

blanks were submitted for analysis along with the run samples and field blank samples for
analysis.

6.3 ANALYSES

6.3.1 Method 23 Analyses

Table 6.5 presents the results of the recovery efficiencies for the internal, surrogate, and
alternate standards used in conjunction with Method 23. Internal standards are used during
analysis to quantify the ability of the analytical technique to quantify the target PCDDs/PCDFs
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TABLE 6.4

SUMMARY OF METHOD 23/ METHOD 29 FIELD SAMPLING QA/QC DATA
ASPHALT PLANT “B” - CARY, NC

Date Site Run No. Loak Rate Leak Rt EPA Percent EPA
acfm acfm Criteria Isokinetic Criteria
8/27/97 Inlet R-1-M23-1 0.008 0.007 < 0.02 115.0% 90%-110%
R-I-M29-1 0.011 0.001 < 0.02 109.7% 90%-110%
Outlet - R-O-M23-1 0.003 0.002 < 0.02 115.5% 90%-110%
R-0-M29-1 0.007 0.004 < 0.02 109.5% 90%-110%
8/28/97 Inlet R-1-M23-2 0.008 0.002 < 0.02 102.6% 90%-110%
R-I-M29-2 0.003 0.012 < 0.02 100.5% 90%-110%
Outlet R-0-M23-2 0.001 0.008 < 0.02 100.5% 90%-110%
R-0O-M29-2 0.011 0.005 < 0.02 99.2% 90%-110%
8/29/97 Inlet R-I-M23-3 0.006 0.009 < 0.02 97.7% 90%-110%
R-1-M29-3 0.004 0.012 < 0.02 96.1% 90%-110%
Outlet R-O-M23-3 0.004 0.003 < 0.02 99.6% 90%-110%
R-O-M29-3 0.012 | 0.009 < 0.02 97.8% 90%-110%
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TABLE 6.5

SUMMARY OF METHOD 23 STANDARDS RECOVERY EFFICIENCIES
ASPHALT PLANT “B” - CARY, NC

Percent Recovery
TLI R-M23 | RM23 | RM23 [ RM23 | RM23 | RM23- | RM23 | 26
XAD-2 M23- -0-1 -0-2 -0-3 -0-FB -1-1 1-2 -1-3
Blank RB
FULL SCREEN
ANALYSIS
Internal Standards
2,3,7,8-TCDF 105 68.5 137 88.1 114 757 72.8 454 633 40-130%
2,3,7,8-TCDD 74.6 61.5 145 90.2 95.4 71.5 733 50.6 58.5 40-130%
1,2,3,7,8-PeCDF 94 .4 67.5 160 82.1 919 754 50.6 36.1 56.9 40-130%
1,2,3,7,8-PeCDD 101 69.2 177 102 100 86.9 454 355 57.2 40-130%
1,2,3,6,7,8-HxCDF 73.5 756 124 T 81.0 103 81.3 65.4 56.9 64.5 40-130%
1,2,3,6,7,8-HxCDD 83.2 69.2 122 77.6 922 76.5 70.9 495 58.0 40-130%
1,2,3,4,6,7,8-HpCDF 64.0 60.9 91.2 472 64.7 759 56.0 322 353 25-130%
1,2,3,4,6,7,8-HpCDD 71.5 66.8 88.5 53.2 63.8 879 59.6 30.0 29.8 25-130%
1,2,3,4,6,7,8,9-OCDD 73.1 60.2 60.5 29.8 31.6 87.6 558 17.5 16.0 25-130%
Surrogate Standards
2,3,7,8-TCDD 94.6 105 793 100 101 95.6 102 102 103 70-140%
2,3,4,7,8-PeCDF 101 95.0 71.8 93.1 934 894 92.1 874 934 70-140%
1,2,3,4,7,8-HxCDF 87.3 89.0 73.8 94.3 85.0 83.1 117 100 112 70-140%
1,2,3,4,7,8-HxCDD 81.6 87.7 64.4 85.6 832 72.6 89.9 90.2 99.8 70-140%
1,2,3,4,7,8,9-HpCDF 78.6 97.8 78.7 116 86.7 67.8 110 84.3 75.7 70-140%
Alternate Standards
1,2,3,7,8,9-HxCDF 69.4 75.8 74.3 58.2 84.8 69.7 80.6 49.8 54.2 40-130%
2,3,4,6,7,8-HxCDF 73.3 793 92.3 737 _956 81.5 76.4 53.8 73.5 40-130%
CONFIRMATION
ANALYSIS
Intemna! Standards
2,3,7.8-TCDF 67.4 NA NA NA NA 70.9 NA NA . 53.9 40-130%
NA Confirmation analysis was not necessary on samples where no TCDF were detected in the full screen analysis.
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congeners. An internal standard mixture consisting of known amounts of nine congeners was
added to each of the analyzed samples during quantification. Recovery efficiencies for OCDD
were less than the minimum recovery efficiency of 25% for the samples collected during runs R-
M23-I-2 and R-M23-I-3. OCDD internal standard recoveries for these two samples were 17.5
and 16.0 percent, respectively.

Surrogate standards are a mixture of congeners that are spiked onto the sorbent resin
during packing of the traps, and provide an indication of the collection efficiency of the resin
during the sampling runs. Recoveries of all surrogate standards were within the prescribed
limitations for all runs except for the field blank sample for 1,2,3,4,7,8,9 Hepta-chlorinated
dibenzo-furan. The recovery efficiency was 67.8 percent, and the minimum required for QA
validation was 70 percent. Recoveries of alternate standards and internal standards during
confirmation analysis (when required) were all within the QA ranges.

6.3.2 Method 29 Analyses

The results of QA analyses for the Method 29 samples are presented in Tables 6.6
through Tables 6.13. Lab control spikes (Table 6.6) were within the recovery limits for all
metals except nickel, with a recovery of 131%, and thallium, with a recovery of 73%. The
control limits for lab control spikes are 80 to 120%. The sample results should be considered
biased high for Ni and biased low for Tl. A matrix spike (Table 6.7) was conducted on the
sample from Run R-M29-O-1. Matrix spikes are conducted to evaluate if the sample matrix
contains an unknown compound which interferes with the quantification of one or more of the
target metals. Matrix spike recoveries for the front half of the sample were low for cobalt, which
may indicate that the results of the front half analyses for cobalt may be biased low. Matrix spike
recoveries for the back-half fractions were within the qualification criteria for all metals. Table
6.8 summarizes the Method 29 serial dilution analysis QC data for Run R-M29-O-1. Except for
the front half chromium analysis, the relative percent deviation (RPD) was <10% for all the
metals. The serial dilution results for Cr demonstrated a RPD outside the QC control criteria of
10.0%, which indicates the presence of an amount of interferents specific to this analyte in the
native sample matrix. This sample should be considered biased low for Cr due to matrix
interference. Table 6.9 summarizes the Method 29 duplicate analysis QC data for Run
R-M29-0O-2. With the exception of lead in the front half fraction, the duplicate analysis QC
results were within the RPD limit of £20%. Table 6.10 presents the results of the method blank.
All analytes found in the method blank were detected at a level equal to or less than the
Reporting Detection Limits (RDLs) except for Ni. The Ni results should be considered biased
high. Table 6.11 summarizes the Method 29 field and reagent blank analysis QC data. The field
blank was collected during the field sampling portion of the test program and is used as an
indicator of background contamination in the ambient air at the sampling site. The reagent
blanks were analyzed for the target metals and the results were used to correct the sample results.

Table 6.12 presents the results of the Method 29 matrix spikes for mercury. The pre-
digestion spike and the pre-digestion spike duplicate for Hg for several of the samples
demonstrated percent recoveries outside the QC criteria, which may indicate significant matrix
effects specific to this analyte in the native sample matrix. Table 6.13 presents the results of the

6-9



mercury analysis of the field blank sample. The results of the analysis for mercury were below
the detection limit for all fractions.
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TABLE 6.6

SUMMARY OF METHOD 29 ANALYSIS QC DATA
LAB CONTROL SPIKES '
ASPHALT PLANT “B” - CARY, NC

Analyte Am?ﬁ;l:e(u 2) Alilesz:;?&d 2) Recovery (%)
Ag 50 42.95 86
As 50 44.95 90
Ba 50 46.80 94
Be 50 45.78 92
Cd 50 46.59 93
Co 50 46.65 93
Cr 50 47.19 94
Cu 50 47.89 96
Mn 50 47.50 95
Ni 50 65.43 131

P 1000 908.82 91
Pb 50 45.94 92
Sb 50 46.51 93
Se 50 46.39 93
Tl 50 36.40 73
Zn 200 | 19441 97
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TABLE 6.7

SUMMARY OF METHOD 29 ANALYSIS QC DATA
POST DIGESTION MATRIX SPIKES RUN NO. R-M29-0-1

ASPHALT PLANT “B” - CARY, NC

Front Half Back Half
Analyte A;{:lﬁz\t'zegdm ) Recovery (%) Anl}::::i;egiL) Recovery (%)

“Ag 4233 80 42.65 83
As 47.28 95 42.89 86
Ba 575.52 LS 58.97 101
Be 44.63 89 46.31 93
Cd 43.53 87 51.82 95
Co 17.32 35 4741 95
Cr 172.26 93 52.63 94
Cu 118.97 95 68.63 96
Mn 709.59 LS 63.17 82
Ni 105.88 94 79.71 94
P 1391.02 89 1419.02 86
Pb 75.53 90 96.36 89
Sb 95.35 114 45.56 91
Se 85.76 78 50.52 83
Tl 20.40 82 21.90 88
Zn 397.21 92 389.40 86

LS Low spike; % Recovery is not considered valid when spike amount is less than 20% of recovered amount
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TABLE 6.8

METHOD 29 SERIAL DILUTION ANALYSIS QC DATA RUN NO. R-M29-0-1
ASPHALT PLANT “B” - CARY, NC

Front Half Back Half FI
: RPD
Analyte Sample DS.eri.al RPD Sample S:eri.al RPD Limit
ilution o Dilution o (%)
@ | g | P | @ | Ty | ™

Ag 0.241 <0.500 <RDL 0.137 <0.527 <RDL 10
As <0.500 <2.50 <RDL <0.527 <2.64 <RDL 10
Ba 54.0 559 3.46 0.901 <1.05 <RDL 10
Be <0.100 <0.500 <RDL <0.105 <0.527 <RDL 10
Cd <0.100 <0.500 <RDL 0.479 <0.527 <RDL 10
Co <0.100 <0.500 <RDL <0.105 <0.527 <RDL 10
Cr 12.6 16.3 25.6 0.609 <1.05 <RDL 10
Cu 7.13 7.10 <RDL 2.16 1.66 <RDL 10
Mn 67.7 72.1 6.29 2.34 1.95 <RDL 10
Ni 5.91 6.66 <RDL 3.46 2.85 <RDL 10

P 50.6 55.1 <RDL -59.3 57.2 <RDL 10
Pb 3.07 3.80 <RDL 5.47 5.96 <RDL 10
Sb 3.84 5.76 <RDL <0.422 <2.11 <RDL 10
Se 4.67 5.44 <RDL 0.962 <1.58 <RDL 10
Tl <0.200 <1.00 <RDL <0.211 <1.05 <RDL 10
Zn 21.4 234 <RDL 229 23.4 <RDL 10

* Note: Serial dilution analyte results are not considered valid 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. RPD = Relative percent deviation.

v-13



TABLE 6.9

METHOD 29 DUPLICATE ANALYSIS QC ANALYSIS DATA RUN NO. R-M29-0-2
ASPHALT PLANT “B” - CARY, NC

Front Half Back Half
Analyte Sample Duplicate RPD Sample Duplicate RPD
wg) (ug) (%) (ug) (ug) (%)
Ag 0.215 0.219 <RDL <0.106 <0.106 <RDL
As <0.500 <0.500 <RDL <0.528 <0.528 <RDL
Ba 40.2 40.1 0.249 0.748 0.722 <RDL
Be <0.100 <0.100 <RDL <0.106 <0.106 <RDL
Cd 0.174 <0.100 <RDL 0.203 0.18 <RDL
Co <0.100 <0.100 <RDL <0.106 <0.106 <RDL
Cr 10.5 10.5 0.00 0.594 0.443 <RDL
Cu 573 5.81 1.39 1.45 1.29 <RDLI
Mn 63.3 63.0 0.475 11.7 11.6 0.858
Ni 5.02 5.01 0.199 1.52 1.44 <RDL
P 46.4 445 4.18 69.7 68.7 1.45
Pb 241 2.14 11.9 3.02 3.02 0.00
Sb 3.85 3.30 RDL <0.422 <0.422 <RDL
Se 3.75 3.99 6.20 0.683 0.743 <RDL
Tl <0.20 N/A N/A <0.211 N/A N/A
Zn 18.3 18.1 1.10 7.75 7.57 <RDL

Note: Duplicate analysis not reported for Tl since Tl was analyzed by GFAA




TABLE 6.10

METHOD 29 METHOD BLANK ANALYSIS QC DATA
ASPHALT PLANT “B” - CARY, NC

Analyte Il{):[:::tﬁl:xlg Recovered Pass or Fail*
Limit (1 E/L) Amount (ng/L)

Ag 1 -0.31 Pass
As 5 -0.83 Pass
Ba 2 0.08 Pass
Be 1 -0.01 Pass
Cd 1 0.03 Pass
Co 1 -0.32 Pass
Cr 2 0.26 Pass
Cu 2 0.73 Pass
Mn 2 0.39 Pass
Ni 3 10.14 Fail
P 30 -5.19 Pass
Pb 2 - 071 Pass
Sb 4 -0.06 Pass
Se 3 0.50 Pass
T1 2 -1.30 Pass
Zn 12 2.79 Pass

* Method Blank considered “Pass” when recovered amount is less than the detection limit
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TABLE 6.11

METHOD 29 FIELD AND REAGENT BLANK ANALYSIS QC DATA
ASPHALT PLANT “B” - CARY, NC

Reagent Blank

Field Blank
Analyte )

Front Half (ug | Back Half (ug) | Front Half(ug) | Back Half (ug) |
Ag 0.155 0.205 0.270 <0.100
As <0.500 <0.500 <0.500 <0.500 |
Ba 12.4 <0.200 4.33 0.326
Be <0.100 <0.100 <0.100 <0.100
Cd <0.100 <0.100 <0.100 <0.100
Co <0.100 <0.100 <0.100 <0.100
Cr 10.7 <0.200 9.33 0.222
Cu 4.65 0.256 1.06 1.44
Mn 37.7 0.456 0.911 34.7
Ni 4.88 0.582 4.68 0.606
P 28.9 <3.00 <3.00 55.3
Pb <0.200 0.393_ <0.200 0.265
Sb 4.77 <0.400 4.18 <0.400
Se 4.18 <0.300 4.35 <0.300
Tl <0.200 <0.200 <0.200 <0.200
Zn 10.1 1.26 2.60 2.03

Note: Method 29 reagents were prepared from the same lots for the testing conducted on the parallel flow
drier and the counter flow drier, therefore, only one set of reagent blanks were submitted for analysis.
Reprints of the reagent blank analysis results are presented in Appendix C.2. These reagent blanks were
submitted along with the samples collected during testing on the counter flow drier.
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TABLE 6.12

METHOD 29 MERCURY SPIKE ANALYSIS QC DATA
ASPHALT PLANT “B” - CARY, NC

Spike Recovery Recovery
Sample ID Amount (%) Limits (%)
(1g)

Lab Control Spikes

LCS1 5 100 80-120
LCS1 Dup 5 98 80-120
LCS2 5 107 80-120
LCS 2 Dup 5 109 80-120
LCS3 5 100 80-120
LCS 3 Dup 5 97 80-120
Matrix Spikes

R-M29-0O-1 5 50 80-120
R-M29-0O-1 Dup 5 51 80-120
R-M29-0-2 5 58 80-120
R-M29-O-2 Dup 5 54 80-120
R-M29-O-FB 5 99 80-120
R-M29-O-FB Dup 5 102 80-120
R-M29-1-1 5 52 80-120
R-M29-1-1 Dup S 53 80-120
R-M29-1-2 5 163 80-120
R-M29-1-2 Dup 5 159 80-120
R-M29-1-3 5 169 80-120
R-M29-1-3 Dup 5 172 80-120
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TABLE 6.13

METHOD 29 MERCURY FIELD BLANK ANALYSIS QC DATA
ASPHALT PLANT “B” - CARY, NC

Sample ID Recovered Amount (1g)

FH <0.400
FH - Dup <0.400
BH <0.300
BH- Dup <0.300
HNO3 <0.300
HNO3 - Dup <0.300
KMnO4 <1.60

KmnO4 - Dup , - <1.60

HCl <0.200
HCI - Dup <0.200
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Appendix A: Process Data

AspHALT FLAnT "B"

Test Run |
Test Date: August 27, 1997
Total Test Time: 5.6 hrs

Asphalt Concrete Asphalt Calculated

Production Asphalt | Aggregate Use RAP Use Cement Use Conditioner Use

Product | Rate Total | Temp. | Rate | Total | Rate | Total | Rate | Total | Rate Total

Time | Event | Type (TPH) | (tons) (oF) (TPH) | (tons) | (TPH) | (tons) | (TPH) | (tons) { (TPH) | (tons)
0940 RI-2 210 547 297 159 418 39 102 12.9 28 0 0
1000 * RI-2 209 600 297 159 457 | 37 112 12.7 31 0 0
1015 RI-2 208 631 309 159 481 37 118 12.6 32 0 0
1030 RI-2 209 684 303 158 521 38 | 128 12.8 35 0 0
1045 RI-2 210 736 296 159 560 38 138 12.7 38 0 0
1100 RI-2 209 788 310 158 600 39 147 12.6 40 0 0
1115 .| RI2 208 840 301 158 640 38 157 12.7 43 0 0
1130 * RI-2 209 892 301 158 679 39 167 12.7 46 0 0
1145 RI-2 208 928 320 158 707 37 174 12.7 48 0 - 0
1200 RI-2 211 976 304 159 743 40 183 12.9 50 0 0
1215 RI-2 209 1,028 301 159 782 37 193 12.8 53 0 0
1230 RI-2 210 1,080 296 159 822 38 203 12.8 55 0 0
1245 RI-2 211 1,133 292 159 862 | 39 213 12.9 58 0 0
1300 RI-2 212 1,185 330 160 902 39 223 12.9 61 0 0
1315 RI-2 209 1,238 292 160 942 37 233 12.7 64 0 0
1330 RI-2 207 1,290 305 159 981 36 243 12.5 66 0 0
1345 * RI-2 211 {1,343 293 161 11,022 | 37 253 12.9 69 0 0
1415 RI-2 206 1,422 290 158 | 1,081 35 268 12.8 73 0 0
1430 RI-2 211 1,474 297 161 {1,120 | 37 278 12.9 76 0 0
1445 * RI-2 149 1,511 296 113 | 1,149 18 285 9.2 78 0 0
1500 RI-2 151 1,549 292 114 | L1717 28 292 9.2 80 0 0
1516 RI-2 149 1,586 308 113 | 1,206 26 299 9.1 82 0 0




Appendix A: Process Data
AsPHALT Prpnr "B

Test Run 1

Test Date: August 27, 1997
Total Test Time: 5.6 hrs

Asphalt Concrete Asphalt Calculated
Production Asphalt | Aggregate Use RAP Use Cement Use ‘Conditioner Use
Product | Rate Total | Temp. | Rate | Total | Rate | Total | Rate | Total | Rate Total
Time | Event | Type (TPH) [ (tons) (oF) | (TPH) | (tons) | (TPH) | (tons) | (TPH) | (tons) | (TPH) (tons)
Total 1,039 788 197 54 0
Mean 201 301 153 36 12.3 0
St. Dev 21 9 16 5 1.2 0
Min 149 290 113 18 9.1 0
Max 212 330 161 40 12.9 0

*See Table 4 for a description of these events.




AppenaIx A: rrocess Ldta

APt Pawr "8

Test Run |
Test Date: August 27, 1997
Total Test Time: 5.6 hrs

Fabric Filter
Inlet | Outlet | Pressure | Fuel _
Product | Temp. | Temp. Drop Use Visible
Time | Event | Type (oF) (oF) | (in. H20) | (gal) | Emissions
0940 RI-2 345 270 0.8 77564 none
1000 * RI-2 340 270 0.8 77656 none
1015 RI-2 365 270 0.8 77719 none
1030 RI-2 350 285 0.9 77815 none
1045 RI-2 340 270 0.9 77911 none
1100 RI-2 350 270 0.9 78003 none
1115 RI-2 350 270 0.9 78113 none
1130 * RI-2 350 280 0.9 78201 none
1145 RI-2 330 235 1.2 78260 none
1200 RI-2 350 275 1.1 78375 none
1215 RI-2 340 280 1.0 78448 none
1230 RI-2 340 270 1.0 78577 none
1245 RI-2 340 270 1.0 78648 none
1300 RI-2 335 270 1.0 78749 none
1315 RI-2 335 270 1.0 78837 none
1330 RI-2 350 270 0.8 78923 none
1345 RI-2 340 270 0.8 79020 none
1415 RI-2 350 260 0.9 79154 none
1430 RI-2 330 280. 1.0 79258 none
1445 * RI-2 350 270 1.0 79325 none
1500 RI-2 345 275 1.0 79404 none
1516 RI-2 350 285 1.0 79470 none




Appendix A: Process Data
AcPHALT PuAnT “B"

Test Run |

Test Date: August 27, 1997
Total Test Time: 5.6 hrs

Fabric Filter
- Inlet | Outlet | Pressure | Fuel
Product | Temp. | Temp. Drop Use Visible
Time | Event | Type (oF) (oF) | (in. H20) | (gal) | Emissions
Total 1,906
Mean 344 271 0.9
St. Dev 8 10 0.1
Min 330 235 0.8
Max 365 285 1.2

*See Table 4 for a description of these events.




Appendix A: Process Data

AsPeALT Peaar "B

Test Run 2
Test Date: August 28, 1997
- Total Test Time: 6.7 hrs

Asphalt Concrete Asphalt Calculated

Production Asphalt | Aggregate Use RAP Use Cement Use Conditioner Use

Product | Rate Total | Temp. | Rate | Total | Rate | Total | Rate | Total | Rate Total

Time | Event | Type (TPH) | (tons) (oF) | (TPH) { (tons) { (TPH) | (tons) | (TPH) | (tons) | (TPH) | (tons)
0746 RI-2 194 86 295 146 66 37 15 11.7 4 0 0
0800 RI-2 193 116 298 145 90 36 21 11.8 6 0 0
0815 RI-2 192 164 294 147 126 34 30 1.7 8 0 0
0830 RI-2 195 212 288 148 163 36 39 11.7 11 0 0
0845 RI-2 197 261 299 149 200 36 48 12.0 13 0 0
0900 * RI-2 195 310 306 149 237 34 57 12.0 16 0 0
0915 RI-2 198 341 300 150 260 36 63 12.1 17 0 0
0930 RI-2 206 390 285 150 298 | 43 73 12.6 20 0 0
0945 RI-2 200 440 299 151 336 37 82 12.2 22 0 0
1000 RI-2 199 490 299 151 372 36 92 12.1 25 0 0
1015 RI-2 198 540 299 151 411 35 101 12.2 27 0 0
1030 RI-2 199 589 302 151 449 36 110 12.1 30 0 0
1045 RI-2 198 639 301 151 487 35 120 12.2 33 0 0
1100 * RI-2 204 689 297 153 525 39 129 12.3 35 0 0
1130 RI-2 199 155 296 152 575 35 142 12.2 38 0 0
1145 RI-2 203 805 321 153 613 38 152 12.2 41 0 0
1200 RI-2 201 856 307 154 651 35 161 12.2 44 0 0
1215 RI-2 201 906 309 152 689 37 171 12.2 46 0 0
1230 RI-2 203 957 304 154 728 37 180 12.3 49 0 0
1245 RI-2 198 1007 303 153 766 32 190 12.1 51 0 0
1300 RI-2 204 1058 284 154 805 38 200 123 54 0 0
1315 RI-2 203 1109 296 154 | 843 37 209 123 56 0 0
1330 RI-2 202 1159 305 153 881 36 219 12.2 59 0 0
1345 * RI-2 195 - [ 1209 302 152 920 30 228 12.0 62 0 0
1415 RI-2 197 1278 293 150 972 35 241 12.0 65 0 0
1428 RI-2 198 1327 302 150 1009 36 250 12.0 68 0 0




Appendix A: Process Data

S <PHALT PoAwT "™

Test Run 2

Test Date: August 28, 1997
Total Test Time: 6.7 hrs

Asphalt Concrete Asphalt Calculated
Production Asphalt | Aggregate Use RAP Use Cement Use Conditioner Use
. Product | Rate Total | Temp. | Rate | Total | Rate | Total | Rate | Total | Rate Total
Time | Event | Type (TPH) | (tons) (oF) (TPH) | (tons) | (TPH) | (tons) | (TPH) | (tons) { (TPH) (tons)
Total 1,241 943 235 64 0
Mean 199 299 151 36 12.1 0
St. Dev 4 7 2 2 . 0.2 0
Min 192 284 145 30 11.7 0
Max 206 321 154 43 12.6 0

*See Table 4 for a description of these events.




Appendix A: Process Data
AsPHALT PLAMT "B

Test Run 2

Test Date: August 28, 1997

Total Test Time: 6.7 hrs

Fabric Filter
Inlet | Outlet | Pressure | Fuel
Product | Temp. | Temp. [ Drop Use Visible
Time | Event | Type (oF) (oF) | (in. H20) | (gal) | Emissions
0746 RI-2 345 340 0.9 79777 none
0800 RI-2 340 260 0.8 79861 none
0815 RI-2 340 270 0.9 79947 none
0830 RI-2 330 255 0.9 80048 none
0845 RI-2 340 260 0.8 80118 none
0900 * RI-2 350 270 09 80224 none
0915 RI-2 350 280 1.0 80284 none
0930 RI-2 330 285 1.0 80374 none
0945 RI-2 340 285 1.0 80485 none
1000 RI-2 350 280 1.0 80570 none
1015 RI-2 350 290 1.0 80655 none
1030 RI-2 350 285 1.0 80763 none
1045 RI-2 345 280 1.0 80854 none’
1100 * RI-2 350 290 1.0 80943 none
1130 RI-2 350 280 1.1 81068 none
1145 RI-2 360 300 1.0 81170 none
1200 RI-2 350 295 1.0 81261 none
1215 RI-2 350 290 1.0 81364 none
1230 RI-2 350 295 1.0 81461 none
1245 RI-2 340 285 1.0 81529 none
1300 RI-2 325 275 1.0 81611 none
1315 RI-2 335 275 0.5 81692 none
1330 RI-2 335 285 0.5 81776 none
1345 * RI-2 340 290 0.5 81864 none
| 1415 RI-2 330 280 0.1 81978 none
1428 RI-2 340 275 0.9 82082 none




Appendix A: Process Data
AsPHALT Pianr "B

Test Run 2

Test Date: August 28, 1997

Total Test Time: 6.7 hrs.

Fabric Filter
Inlet | Outlet | Pressure | Fuel
Product | Temp. | Temp. [ Drop Use Visible
Time | Event | Type (oF) (oF) | (in. H20) | (gal) [ Emissions
Total 2,305
Mean 343 283 09
St. Dev 8 16 0.2
Min 325 255 0.1
Max 360 340 1.1

*Sec Table 4 for a description of these events.




Appendix A: Process Data

AsPuaLT Peanr "B
Test Run 3

Test Date: August 29, 1997

Total Test Time: 6.1 hrs

Asphalt Concrete Asphalt Calculated

Production Asphalt | Aggregate Use RAP Use Cement Use Conditioner Use

Product | Rate Total | Temp. { Rate | Total | Rate | Total | Rate | Total | Rate Total

Time | Event | Type (TPH) | (tons) (oF) | (TPH) | (tons) | (TPH) | (tons) | (TPH) | (tons) { (TPH) (tons)
0809 I-2 130 28 344 122 28 0 0 8.1 1 0 0
0822 I-2 160 66 293 150 66 0 0 9.9 4 0 0
0837 Binder 150 102 310 143 102 0 0 6.8 6 0 0
0852 Binder 153 139 296 146 138 0 0 7.1 8 0 0
0907 Binder 154 175 296 147 175 0 0. 1.0 9 0 0
0922 Binder 154 212 295 147 212 0 0 7.0 11 0 0
0937 Binder 155 249 296 148 249 0 0 7.2 13 0 0
0952 Binder 155 285 300 148 285 0 0 7.2 15 0 0
1007 * Binder 188 329 297 179 329 0 0 8.7 17 0 0
1022 I-2 185 373 300 177 373 0 0 8.4 19 0 0
1037 I-2 194 419 291 182 419 0 0 12.0 22 0 - 0
1052 I-2 193 464 300 181 464 0 0 12.0 25 0 0
1107 I-2 195 509 302 183 509 | 0 0 12.1 28 0 0
1122 I-2 194 555 286 182 555 0 0 12.0 31 0 0
1137 I-2 194 600 288 182 600 0 0 12.0 34 0 0
1152 I-2 193 645 289 181 645 0 0 12.0 37 0 0
1207 * I-2 194 691 297 182 691 0 0 12.0 40 0 0
1222 I-2 193 709 302 182 709 0 0 11.8 41 0 0
1237 * I-2 132 749 334 124 749 0 0 8.2 44 0 0
1325 I-2 130 712 352 122 772 0 0 8.0 45 0 0
1337 I-2 130 788 293 122 788 0 0 8.0 46 0 0
1352 I-2 130 818 292 122 818 0 0 8.1 48 0 0
1407 I-2 131 819 307 123 849 0 0 8.1 50 0 0
1413 I-2 130 867 311 123 867 0 0 8.1 52 0 0




Appendix A: Process Data

AsPrALT PLonr "B"

Test Run 3

Test Date: August 29, 1997
Total Test Time: 6.1 hrs

Asphalt Concrete Asphalt Calculated
Production Asphalt | Aggregate Use RAP Use Cement Use Conditioner Use
Product | Rate Total | Temp. | Rate | Total | Rate | Total | Rate | Total Rate Total
Time | Event | Type | (TPH) | (tons) (oF) | (TPH) | (tons) | (TPH) | (tons) | (TPH) [ (tons) | (TPH) [ (tons)
Total 839 839 0 51 0
Mean 163 303 154 0 9.2 0
St. Dev 26 17 25 0 2.0 0
Min 130 286 122 0 6.8 0
Max 195 352 183 0 12.1 0

*See Table 4 for a description of these events.




Appendix A: Process Data
AsPHALT PanT "B"

Test Run 3

Test Date: August 29, 1997

Total Test Time: 6.1 hrs

Fabric Filter
Inlet | Outlet [ Pressure | Fuel
Product | Temp. | Temp. | Drop Use Visible

Time | Event | Type (oF) (oF) | (in. H20) | (gal) [Emissions
0809 I-2 365 285 1.0 83174 none
0822 I-2 320 265 2.0 83250 none
0837 Binder | 335 285 1.0 83317 none
0852 Binder | 320 270 1.2 83394 none
0907 Binder | 320 270 1.2 83444 none
0922 Binder | 320 270 1.1 83508 none
0937 Binder | 325 270 1.1 83572 none
0952 Binder | 330 270 1.1 83638 none
1007 * Binder | 320 270 1.0 83711 none
1022 I-2 290 270 1.0 83784 none
1037 I-2 310 260 1.2 83872 none
1052 I-2 320 260 1.5 83927 none
1107 1-2 320 270 1.3 84055 none
1122 I-2 310 260 1.2 84171 none
1137 I-2 310 260 1.2 84209 none
1152 I-2 310 260 1.2 84305 none
1207 * I-2 320 265 1.5 84404 none
1222 I-2 310 250 19 84434 none
1237 * I-2 360 290 19 84512 none
1325 I-2 370 270 0.5 84556 none
1337 1-2 320 260 0.5 84600 none
1352 I-2 320 260 0.5 84657 none
1407 I-2 335 280 1.0 84728 none
1413 I-2 335 280 1.0 84794
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Raw Field Data

Baghouse Inlet
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EPA METHOD 1

. TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
PLANT —ASPupT P "B
CITYy L STATE MC, .
SAMPLING LOCr;lTION Taled 4 boc |n e —
INSIDE OF FAR WALLTO OUTSIDE ; u
OF NIPPLE, (DISTANCE A} ¢ 7 34 tfﬂ“"jy"‘ﬁ""!
INSIDE OF NEAR WALL TO OUTSIDE -© .
~ OFNIPPLE, (DISTANCE B) 3 Y :
NEAREST UPSTREAM DISTURBANCE 5 ¢ :
DISTURBANCE  [monm  oF piwac \ | :
NEAREST DOWNSTREAM DISTURBANCE (3
DISTURBANGE 9 Bed T s
SAMPLER _Ab) /mig DATE @ - R¢-37 SCHEMATIC OF SAMPLING LOCATE
TRAVERSE PRODUCT OF ' TRAVEHSE DISTANCE
POINT FRACTION | STACK | COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER | OF STACKLD. | 1.D. |(TONEAREST 1/8-INCH) |DISTANCE B (SUM OF COLUMNS 4 & 5)
i 2. S74 VY 35| 4,39~ ¥
A k. \ 363 A NAL
. 3 L& 1 . Yo 9.6 9%
M REE e _ g5 piy
S 1250 13,6 6.8 1634
b | %0 14,21 2256 0
7 |61y 34,4y 138194 38 X%
8 | 7so | 1 4o.¢9 U3.99  y3 7
B2 A NAY 1290 U
o 1682 17.8¢ slio_siY,
L 143.3 VA1) | 53.87  $3 %
L 14929 534 V btz <t 3%

epailcirc.wk1



GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant: .

AspedtT Pm;ur g

Date: 3’/ 20

Sampling Location:

p)«"‘ﬂ I‘Ovvi i: J

Clock Time: §:00

(2 I 111.4.1

Run #:_

Operators:__ /14 /A D

Barometric Pressure, in. Hg:_2>1.§ £5

Moisture, %:__ 2.5 7!

Static Pressures, in. HZO: "LZ

Molecular wt., Dry:

Pitot Tube, Cp:_0.¥¢

Stack Dimension, in. Diameter or Side 1:_ Side 2:
Wet Bulb, °F: Dry Bulb,°F:
Traverse Velocity Stack = (0.44 x %CQy) + (0.32x xdz) + (0.28 x %N,)
Point Head Termp.
Numbet in. H .0 oF Md = (044x )+ (0.32x ) + (0.28 x )
Al D .44 Md =
> O'“{z ’,f M..Md,(1.’”5°)+1.("_§2)
3 0.3
“l g.57 yau Ms = ( YX(1 - ) 418 (—)
5 058 |24 270 | _
G D60 N 10 A
7| p=roosta29 | - °F= °R (°F + 450
¥ G2 0.4 ] 253 Pe=Pb + 5P m ( "
4 0.77 | 27 188 158
/9 o34 o 259 Ps = in. Hg
/ ‘G107 29 | &F =
P o= D04 )93 : _ Y
& J 0.1/ 2¢p Vc-as.“xCprEFx “Faxhe
o 0.6 25¢
3 O'Q‘* 'léﬁ Vs = 85.40 x ( ) x( )x\,—_
Y 0. 26 7Y Vo = e ‘
S 0.9% 373
b 0.4% 502 As = a2
; 83;00 ';%f?é Qs = Ve x As x 60 8/m
” 0.94 ;6:1 Qs = x x 60
0 10.93 280 e = achm
/i Ay o xH0
)l. 9. Olm-mxﬂ.u'rx-.-r-.—x(h e )
B =04yt =271 Coyry™ X17.647 x X (1 ——)
Qs gtg= decfm
N,



GAS ANALYSIS DATA FORM

PLANT Asrars Aanr 8" COMMENTS:
DATE 8-20-27  wsino___BL-45-<
SAMPLING TIME (244w CLOCK)
SAMPLING LOCATION LDOCHOISE ) e T
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) IAT.
ANALYTICAL METHOD OXSA7
AMBIENT TEMPERATURE 70
OPERATOR T Tp i Pro D
RUN ! 2 AVERAGE NOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reapmg | MET READING NET READING NET VOLUNE Mg
Co, 3z ) s2 |2 s 4100
02(MET 15 ACTUAL 0, 3 2
READING MINUS ACTUAL | /3. % v % / ‘100
€0, READING) / / /8 120 1€ V1310 /3,
COmeET 1s AcTUAL CO
READING MINUS ACTUAL — A/100
0, READING)
Hszn IS 100 MINUS
ACTUAL CO READING) &7 87 87| 87 | Bm |
——__‘——j% ¢




PLANT

APrAr Proiar "8 "

GAS ANALYSIS DATA FORM

DATE

TESTNO

SAMPLING TIME (24-m CLOC
SAMPLING LOCATION ol

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

ANALYTICAL METHOD

[paer

AMBIENT TEMPERATURE

OPERATOR

COMMENTS:

RUN

GAS

ACTUAL
READING

NET

ACTUAL
READING

NET

ACTUAL
READING

NET

AVERAGE
NET
VOLUME

MULTIPLIER

MOLECULAR WEIGHT OF
STACK GAS (DRY BASIS)
M
o

CUZ

4.0

\..,;.

LT

02(NET IS ACTUAL 0,

READING MINUS ACTUAL
€0, READING)

/9.4

152

32" m

COET 15 ACTUAL CO
READING MINUS ACTUAL
0, READING)

B/100

IN2MET 15 100 seouss

ACTUAL CO READING)

a ll"

TOTAL




20 A.pYO —
yo 2.go% [ AP IR \
0 »-367 FIELD DATA SHEET
%o }-7‘;34
o 1}6 lant; 7--‘2‘.‘-’?£L PuAnr vp Sample Type: [ nion Operator: AD /M [+ Nozzle ID: _¢. 352 Thermocouple #: 5B
8o 2,620 Sampllng Location Tnled Yo beg louse  Phar 4.2 Ps: -~-l.® Assumed Bws: (59, Filter #:
z: 2.58¢ Run Number: ) Date: $-13-47 coz2:. ( 02: |5 Meter Box #:m¢. ¥ Y: 1.p21| OH@: (.8(8
0 3.562 Pretest Leak Rate: p.p08, cim@ |p in. Hg. Probe Length/Type: 5’&@2 Pitot #: S3 Post-Test Leak Rate: (, on3 cfm @ 357in. Hg.
10 3.519 Pretest Leak Check: Pitot: 4 o, Orsal: Stack Diameler: ¢y /i As: Post-Test Leak Check: Pitot: _ Orsat:
Traverse | Sampling | Clock Time Gas Meter Velocity Orifics Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time | (24-hour Reading Head (Ap) (AH)inH20 Temp. °F T.mp Inlet Outlet | Vacuum
Number| (min) | dock) (Vm) 1 in H20 Desied | Actual (s | Probe | mi®A | rm out®) | Gn. Ha /}u)(
Anl 0 9o | Tn.6a] Diii/z: ///////////////////////////// /// ///7//%j —
CL\,.L/ T T — o0 | 153 | vy | 3o | 220 | 2l i | 3¢
of ¥ W6 {{oge | 720,86 0.93%3 | lep |\t 38X [ 229 | 2¢0 S* 95 85‘ 7 _|%c
e 00220 | 2888953450
i’%‘ff wl 26 13) 73y, 700 6.56 L. 28 {.3 306|239 |as2 | $7 95 | 87 7 _1%¢
; —— .32 3.2 29— W .
% A0 [ |37137 657 oAy |04V |30 257 |ago |04 [ 72 19/ [ |v9
27 | 725652y
e |8l [vew [203.38 o3 682 |ogr |08 1235 |20 |52 liof 25 | 7 |53
2lep Juue 199.67 637 |o.@Yy 109Y |08 L35 (295 | 50 W06 |loo {2a 199
%f \\‘ it ‘5‘ }{-{Liey
¢lso Y50 06 o059 (32 |t 1299 236 [294/ |57 Jior [9c¢ 7¢ |32
Wc — Wc 359, 03|
| 70 \;;r :)gy,éo(L 0-% 0.80 loge 1309 |28 [2¢s [s0 ot [|9¢  |(2 |%3
ot 163.05 c
3 Yoo [l | 24967 |08 |2V | 1.3 _|30% [258 |25 |SC |lov |47 |7 |¥7
{
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2 [100
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant:

Aspuar Puanr “g"

Run No.:

Sample Date:

Filter No.¢s):

Job No.:

Sample Location: IN L »E ;

#/

Recovery Date:

XAD-2 Trap No.(s):

Sample Recovery Person:

1 2 3 4
Impingers | XAD - 2 | (knockout) | (100 mi H20) | (100 ml H20) [ (knockout) | Silica gel
Trap_ ' (untipped) (tipped) (untipped) | (untipped)
Final wt. 4’67.3 9576 73]/, 64‘57 504.3 f/g
Initial wt. |725 0 | F277] 5776 (X705
Net wt 43 P33 A&+

Train System:

Probe:

Filter: Color - Loading -

impinger Contents:

Silica Gel: @Grams Used - Color - % Spent -

Condensate Observed In Front Half: ‘

Filter Container No. marked/sealed:

XAD Module Container No.: marked/sealed:
Liquid level

Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level

Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
: Liquid level

Impinger Contents Container No.: marked/sealed:
Liquid level

Impinger Rinse (Acetone/MeCI2) Container No.: marked/sealed:




A (S,

. ? S weg
i FIELD DATA SHEET Bouead Bux B
.4
:2” Plant: , _ AsPuacr Peanr "B Sample Type: D;opn  Operator: _{}M Nozzle ID: 1,94 Thermocouple #: i@__
,'(‘o Sampling Location T [} L Pbar: 29. (0 Ps: —1.8 Assumed Bws: 25 Filter #:
'.10( Run Number: __ . Date: £-3)3-17 CO2: _ 6 02 (S Meter Box #: Mc= ¥ Y: | AH@: |, @c8
%0 .592Pretest Leak Rate:0csg  cm@ 20 in.Hg.  Probe Length/Type: & /Glss Pitot #: S5 Post-Test Leak Rate: ) oy cfm @ yy' in. Hg.
ws 3/%  Pretast Leak Check: Pitot: (hoyy Orsat: Stack Diameter: S¢}/)’ As: Post-Test Leak Check: Pitot: _ Orsal:
° fﬁ?‘ Traverse | Sampling | Glock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
“w - 2p| Poit | Tme | 2ehow Reading Head (Ap) (Ammmo Temp. °F Tomp nfet Outiet | Vacuum 4
N - :l Number| (min) dlock) (Vm) 3 in 20 Desired (Ts) Probe Filter (Tm in°F) (Tmout Alln.Hg |~ " u¥
Lo Al e 908 | 78.29Y V222007 /////////////////////////////////////////////
o .40 B 02! 0¥y | AYL | 309 |2% |252 4% |Bs” | B3 |l.o |32
o Sl g | o113 | 785, YT -6y 62 | 038 |31 1229 jas¢ |52 |90 | 8¢ |30 |52
o 598y - Frorsr— a2 tess 1209 DY lasy oot et pedzsle
L] Wrod'28 (3229 0T | 0.55 £.3% lo.gn [ 299 [231 |25y |2 [ 93 [ &6 [35] o,
Pos m -
80 ,mié q:32 199233 [0.5¢C 6349 oY (306 3% 253 [SX |qy |gR [s0]|§3
I ENAT, I 3 h
teo ..éggﬁfv 8o Y0 |295. 72 |6.42 0.28 1028 1310 |25 292 |s3 |96 @9 |s.¢]52
ito - i {
>0 63 ;lfi \ppsol45%  1798.8L [ 33 25> |02y |3q 233 [yg¥ |80 146 |87 |9.9]50
s e
16 x| ibdtliowng [Ror. (6 .49 029 lo-2a 130 [Ddo 1262 157 |98 |o .0 |50
W) .
5'3’ Mfplloi1g [C0Y.25 [0.6F w Yo |0.40 J21) (24( (68 16/ |99 |92 |8 s|%v O
(st
U £l ileblio 28 [@oB.2¢  [0.LF 31 |03 307 [24) (25 [ 52 lgq 73  |lio |5/
ik
3 % pollc3® |R11.9Y o. 64 (.29 |e-37 243 |wo 267 152 |we |94 124|857
8l .
12 "lw (0:99 |245.69 058 0.3 (035 30y PR3 |2Y |3 |99 |9 |.o |57
¢ ® )N .
1 1] RA0l0: 58 1819.08 A (0.33 Jo 33 [313 1332 [260 |50 |t | 12 .o ls!
elc,p [ n b e oS 3t
w_.\}« B_| | thioude=g | OP=e3 146 |2 2 1Y Jo. Y |3\ R J2Y0 163 Jlol J9F |il.o |5
Jon X w538 |gg30 Jong [0 |6 % [38 [2X7 [a95 |65 165 |99 1.0 |§¥
AVm= F= AH= Ta= T




Page X of 2

: ASPrpeT Poamr 2" '
Plant Name: e Test Date: __3-23-%+% e
" Run Number: Z Operator: __ >/ mH
Traverse [Sampling [ Clock Time| GasMeter | Velocity | Orifice Pres. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading  |f1cad ¢P,) (all) in. 11,0 Temp. *F| Temp./ Filter | Temp. Tnlci Oullet Vacuum
Number | (min.) clock) (&) ft3 | in. 120 [ Desired Actual (T) Temp® F *F (B )*F (Bg,) °F In.Hlg ﬂ UX
a / 7
3 1Y% 1 1nys 1830.71L |0 0] .15 |305 |2232 1oy# | ¢35 [og 10 20155
- Jjﬁi /
Y |60 "¥pB [8231Y o2V |04 lo.16 |27y [233 ;;zs/ &7 lloc [OF 20 |86
S fteo M8 163653 |02 [pa2 |o1y |290 [233 350 |88 |(los  |ioc 2p |SY
/ — 7
e 170 N¥pa |R372,950 |~ @] PUAN | / —r] J—1
/ ; :
T+ (80 ! /
/ 7
5 1t9n / /
, 7 7
9 o ! /
/ 7
[2Hl PYD) / /
/ ]
Mo / /
! /
5 F ]
/ 7
By / 7
7 7
/ 7




METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant: Asrigr Poamr 8" Run No.:
Sample Date: g / Zg/ 7 7 Filter No.(s): Job No.:
Sample Location: % I A/ Lﬁ /e M/ 2
Recovery Date: - XAD-2 Trap No.(s):

Sample Recovery Person:

1 3 4
Impingers | XAD - 2 | (knockout) | (100 mi H20) | (100 ml H20) | (knockout) | Silica gel
Trap _ (untipped) __(tipped) (untipped) | (untipped
Final wt. gz.. 5289 | 7057 705.3 | e09.€ 5 1a]
Initial wt, 7. & AP 705. [ 7013 14028 . Z
Net wt. 3650 | 31 ) \.8

o.
LIS A " Description i -

Train System:

Probe:

Filter. Color - Loading -

Impinger Contents:

Silica Gel: @Grams Used - Color - % Spent -

Condensate Observed In Front Half:
§ S Recovered Sample Fractlons ,

Filter Container No. marked/sealed:
XAD Module Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
Liquid level
Impinger Contents Container No.: marked/sealed:
Liquid level
Impinger Rinse (Acetone/MeClI2) Container No.: marked/sealed:




©lo moivtose
K e
o .CLb FIELD DATA SHEET
z . 6Cvggl’hml: Asphyier PeAnT "8 Sample Type:_'_}_._g_gﬁﬂ_Operalor: AMM Nozzle ID: 4).{F ¥ Thermocouple #: ™13
o lchSamdimbuﬁon% Pbar 29. 60 Ps:__ — I8 Assumed Bws: 2 Filter #:
o .« (32RunNumber: _ 3 Date: 8-29- g7 C02: |§ 02 & Meter Box #: Mz-YY: {.a3 OH@: ( 871 8
Pretest Leak Rate: o o cim @ _Lf_"in. Hg. Probe Length/Type: ﬂ@ ess Pitot #: $(3 Post-Test Leak Rate: ) 50 @ cfm @ 2Rin. Hg.
1§ .G1T Pretest Leak Check: Pitot: g oo, Orsat: [“ Stack Diameter: _<¥/0  As: Post-Test Leak Check: Pitol:(g.a0) Orsat:
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differsntial |  Stack Temperature impinger | Dry Gas Meter Temp. Pump
z% MJM Time | (24hour Reading Head (Ap) {8H) in H2O Temp. °F Temp. inlet Outlet | Vacuum ﬂwq
. o5 Number| (min) | dock) (V) 13 . in K20 , Desired | Actual (Ts) Probe Filter °F, (Tmin°A | (Tm out®f) in. Hg) |
> gy B L] O 18118 1932, TS A NI GIN LAY, (AU 15 A Il s 40 < A Y o
> . @33 2|/ |82 (8Y s2 | 6.3 5.2Y lo2y | 3y8 |2Yq |53 [ 58 | B2 72?2 |l |57
> e 31|20 (8:38 |B8Y>.33 | ».30 Al |Im1a 305|238 |25 |59 | A5 | 29 |/.5 |57
e 430 [gvg [pyei@l 10.25 In.le lole (294 | 266 2ss 1¢cy |88 | 81 |l.s |54
,,;gO' Clyvo lgep [RY8.61 |o.2Y ok o006 |29 [2Y3 [2sc Is? 189 | 83 |20 (o
W [ Tso lacs |gso.c¢ o294 |e.1q o9 |20 |2yt las31s¢lq las 3.0 ¢
Floe laig 18531y [D.Y] 032 |p.32 84 | 2y 1255 [§R | 9/ 88 3.0 ¥/
3170 192 |8e6.as 0.3 |e4l |o.¢ [Aa21a35 125y I3 [9¥ 182 b0 |75
a oo 1938 [069.42 |0.49  lo. Uy lo.¥5 2701232268 155 |92 190 5.5 |56
a0 18 1863.29 |06.67 |6.YY lo.v# 129212291255 159 LI8 €7 |c.o |55
‘/ 11 [1e0 [958 (862,62 [0-63 |0.Y2 |pn.yd 2%5 [ 230l2sc |6l |98 [ 91 |8.057
e Tl o lipog 121,372 o6y 162 lo Y 232(2ss |62 993 [ 32 7.0 [S®
0% 10 121120 |12 dr5538|0, 68 6. S7 lnsZ |280 |28 |25y (67 |lor | 16 |iYcaisp
coR® 1130 |15 |329. 79 0. 56 oYt 1oyt 12291231 |2cY |52 |1oo ¥ |20.0|5¢¥
b [\ 1A |83 €8 (058 0. 80 lo.go 2731229 |253 |5/ |99 15 |2¢.0ls7 A
”« 9 [150 X ' %-g% 0.2 8391230249 |5y [97 1498 |/(2D|52 uim
=t 8 71 8%4 .52 16.%2 222 (232 (250 |63 {0 28 .Lt.p.:ggng
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2 (220 1353|914, 25 |o.65 n.sslo.65 1283 [220 (256 |€3 /06 |99 1y.5 |58 '.y’l
'ﬁf,, | 330 | 1902 |8 -Y8 [O. 7] 2.58 |v.sg |30y |A3) |252 |€é |16) [19 [23.0M3:23
;ab“ W0 |3 [§22.¢¢3 |— ——END oF QRN —T T i e . >
e
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BH Ti- Tm=
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant: Aspetir Poawr “8"

Run No.:

Sample Date: Y/ 29/ 9 7 Filter No.(s):

Job No.:

Sample Location: INZ- ET le(/N_B

Recovery Date: XAD-2 Trap No.(s):

Sample Recovery Person:

R

‘Moisture Data

1 2 3

oot

4
Impingers | XAD - 2 | (knockout) | (100 ml H20) [ (100 ml H20) (knockout) | Silica gel
Trap (untipped) (tipped (untippﬂl untipped

Finalwt. ¥¥8. 4| 902 165).F | 642 £

o

 Deséription

CERGRD

nitalwt. 455 91426 317/ ¢ | 7/5. 907.3
Netwt | 315 | 434 (Gle (23,1 K

Train System:

Probe:

Filter: Color - Loading -
Impinger Contents:
Silica' Gel: @Grams Used - Color - % Spent -

Condensate Observed In Front Hg_lf:

~_Recovered Sample Fractions ™

Filter Container No.

marked/sealed:

XAD Mcdule Container No.:

marked/sealed:

Probe (FH) & Back Half Rinse (Acetone) Container No.:

Liquid level

marked/sealed:

Probe (FH) & Back Half Rinse (Toluene) Container No.:

Liquid level

marked/sealed:

Impinger Contents Container No.:

Liquid level

marked/sealed:

Impinger Rinse (Acetone/MeClI2) Container No.:

Liquid level

marked/sealed:




po T

s/ Z .
A 1S ST ;f‘uy’ B gﬁ )
= 3¢/ 2.7
FIELD DATA SHEET _260 _ . 2.7 .
7,-70 2.3
Plant: Asprmr Pudwr 8" Sample Type: H£TALS Operator: } £ . Nozzle ID 0,256 Thz:fmocouple TS
Sampling Location ML E T Pbar: 29.8 Ps: —I. 9 H, 0 Assumed Bws: Fnlter # SEE LE C0V¢,€
Run Number: _ 1 Date: O8/27/47 coz: 02: Meter Box #:15-9_Y: d36 OH@: |, 7
Pretest Leak Rate: .0l  cim @ ‘_5__ in. Hg. Probe Length/Type: S’ Grnss  Pitot #:p5c Post- Test Leak Rate:g,op | cim @3 in. Hg
Pretest Leak Check: Pitot: L Orsat: /A Stack Diameter: ' As: Post-Test Leak Check: Pitot: L Orsat: }//A
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger DryGasMom Temp. | Pump
Point | Time | (24-hour Reading Head (Ap) {AH) h HZO Temp. oF Tomp Inlet Outist | Vacuum
Number| (min) dock) (Vvm) 13 in H20 Desited (Ts) Probe | Fi amin®A | (Tmout®A | n. Hg)
gi|l o W B8.338 L /////////////////////////// ’7/// / //// /// g //// oA
z! o 24,3 .49 | 1.l L) 2o? | 233 |2672 "
2|zo 120,27 o, utt* L] | 320 | 2496 | 23] Sb’ ﬁ} @’? 2
y | s0 126,15 (.6 V) N 268 | 262 |zwé | <X | 19 9 F 13
cluo (2 18 0.4g? L2 7 | 203 |2z 1209 | €1 100 99 |%/s
6 | s0 ,U8.0F O, Y L] . 299 |2s9 | =37 | S7 | 106 Y 1
il IYo) WS L.OR o4t 12 11,2 250 | 7ot | e |63 | oF | 109 |20/
g | #o (SA-66 Q4?7 (2 |12 120 | Zey| 2645 5y |09 | /U
9| go (66.20 o1 g8 LS < 1299 | 262 | 270 | S8 [101 e 'Y/
w| a0 0.62°° u? L7 | Bo6 |2y3 |2u5 |62 | o7 0z |4
i 100
12 | V10
120
Ve | 7F1.026
‘o 30 BT Sroa AFi= T Tm=



MULTI-METALS SAMPLE RECOVERY DATA

Plant: Aspetacr Pednr "B RunNo.. |

Date: 8J2F f“t?‘ Sample Box No.: Job No.:

Sample Location: “IAICET

Sample Type: M 29

Sample Recovery Person: " MeRGAN

| Contamer Description Volume ml SealedILeveI Mark 3

Filter No.(s) ma7-

10,011,124 {5~

Jh

Acetone Rinse

4Rl

— Nitric Rinse

Bac —— E
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter| #s°. 3+35‘74l yes / yes
5A Nitric Rinse - Impinger No. 4 ® 5 yes | yes

KMNO4/H20 Rinse - Impingers 5 & 6

HCI Rinse - Impingers 5 & 6

MmstureDa _
Impinger Contents Initial Weight, grams
No. Volume, ml Initial Final Net
/ Knockeot ;7 693.6 1653.3 359, 7
2% 5%, )10% 106 762.72. | got.s 45. 3
> 5%[10% (80 #0.0 HT.S 25
Y Kk out . ¢03.0 | 785 115.5
5 KMaO. I=Je) (Dé%-« 633 Y -43. %
& KMr\O; 100 731.0 616 -49.4
7 e A 21.3 219.0 9.7
Total 422.5 ./ '

Comments: @ Cha

due 4o /c&ku\q MD"\A@

@ Mopm\ac ) IMP neen cpv\én,vs*s




& 262
st ?/a

FIELD DATA SHEET
Plant: . Asppracy Pednr "B Sample Type: M 2% Operator: J £ 13
Sampling Location )/ L (£ T Pbar: 2.6 Ps: *‘148
Run Number: _ 2. Date: &/28/97  cO2: 02:

Pretest Leak Rate: ©.003 cfm @ 26 in. Hg.

Probe Length/Type. S CILA Js Pitot #: pLC

0.63

Nozzle ID: ©.1594 _ Thermocouple #: T ST
Assumed Bws: 3Z_Filter #: S6¢ Recovery
Meter Box #:5-9 Y: .06 OH@: 1.7 76 776
Post-Test Leak Rate:y 7 cfm @ g in. Hg.
Post-Test Leak Check: Pitol: \/ Orsat: g/_/l

Pretest Leak Check: Pitot: \y/” Orsat: _p//A Stack Diameter: As:
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature Impinger | Dry Gas Meter Temp. Pump
| Point | Time {24-hour Reading Head (Ap) (AH)in mo Temp. oF T.mp Intet Outlet | Vacuum
Number| (min) dock) (Vm) 3 in 2O Desited (Ts) Probe | Filter (Tm in°A | (Tm out®p) in. Hg)
one IR11 O liorg | 171:670 s ”/////////////////// YA A // ALY AN
° 2|0 e [174.26 022 lous loig |roc 26l |eszler | 95 | 167 |
2| 20 |3a | #Z2.02T 0.38 vez |0.22 | 209 | 260 |25y |1 |27 | 95 | J
yl 2o s 126 .98 o.yz 2 0.2 | 2oy | 260 12589 | 61 109 Q2 4
<lyo s | 1982.85 é&%_@ o2q% 209 | 262 | 260 |2 | (02| 94 |4
| _elgo [not | 18672 vl | o2y | grd | ToB 297 les?laeg | 103 | joo L6
< 5 Fleo VR 188 .60 o.ut ooy |l 02y | e 260 260 | S8 | 09 | (O] >
5 8l 70 [vwA , | 192,19 &3 03z | 037 | 2up |20l 259151 | fOS] 103 L h
Mmoo 9180 [\l 155 esen | 0.F6 408 T Al e 1258 1233 169 w3 | 03 14
¥ @ o] 70 " _|2oes2 07896 | 2% | gp.uz | 3/T [2ge |TU1 |62 Lo@ | (03 | X
14| 108 204, 3% o0 6.4 Q.4y 3ry | 246 | 247 | 66 109 (03 i
" vl 1o 108,13 0.66 | 06 | oyp | 33y | 24¢ | 249 16T |05 w3 | &
;} A o |\ 3| 2)1.810 o.cY o | oyp | zazlezo | 242 |60 |woe | 0] | S
180 | 13\ 216.21 0.52 | o3| 033 | zo3 | 23324 | S|[OS~ | (03 -
190 | 3 2196 7F 0,42 oS lors | iz |e3q 243 | s2 | /OS5 |t (03¢ 1 8
150 | \330 222.58 o.4D | 025 | 0S| =2 | 232 [ 243|853 [ 10X |07 8
160 | 3o TS 46 ./ 54 I 026 | 30 | 284 | 2] ST Loy | lo% 9|
- 170 | 390 28,1 =T |0.19 306 235| tusT | &3 | 1e3 LOR. »
% 50 [we | 2308 | 037 0o | 023 | 303 | ®3d| 24 | ss | wexy [ 3 | 9
4o LBUDL .S o8| 0.3 f| 239 | 2HC|S? 106 | o | 1
220 237676 | 053 033 ©.33| 299 | 230|243 | §3 | oy | 1oy |13
20
L0
230
246
AVm= vbp= BFi= Tom Trom




MULTI-METALS SAMPLE RECOVERY DATA

Plant: - AsPumr Prana 'g" RunNo.: 2
Date: 8j2®[a% Sample Box No.: Job No.:
Sample Location: ITAJC =7

Sample Type: M 29

Sample Recovery Person: <. MeRaAN

Description

Volume, ml

Seale

d

IF A

/_Level

a_rkg_ed

1 Filter No.(s)
2 Acetone Rinse
3 Nitric Rinse

4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter

5A Nitric Rinse - Impinger No. 4

5B KMNOA4/H20 Rinse - Impingers 5 & 6

5C HCI Rinse - Impingers 5 & 6

Impinger Contents Initial Weight, grams
No. Volume, mi Initial Final Net
l EMPTY 2 697.0 4140.5 a43<
z 5% |16 160 321.8 52l 20.8
k- 5% ] o, = 4SS 6761 \G
o) EMPTY 24 (23,7 6244 o}
5 KMaOy 150 F15.0 FH6.F e
le KMy 160 332 9 134, 8 \.&
2 SG N/A 8.3.9 378.F 4.6
Total 856

Comments:




- K= 0.6 S N
onBerl : FIELD DATA SHEET 1% .0 <= 0.88 ‘

Jores
s Ak Plant: AsPHAc Peanr "8 Sample Type: 1129 Operator: _JE (3 Nozzle ID: O, 196 Thermocouple #: TS <.
Sampling Location | NL E 7~ Pbar: 2.9, &6 Ps: — 1.8 Assumed Bws: 28 Filter #: s&F5 g grovee
Run Number: ‘S Date: cﬁ(i%ﬁi coz: 02: Meter Box #: M $&% Y: ,0/6 AH@: | 776
N Pretest Leak Rate: 0,0py cfm @ 26 in. Hg. Probe Length/Type: S OLASS Piot #:PS6 Post-Test Leak Rate: 0,02 cfm @ 2§ in. Hg.
\JGST Pretest Leak Check: Pitot: / Orsal: v/ A Stack Diameter: As: Post-Test Leak Check: Pitot: v~ Orsat: /4
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time | (24hour Reading Head (Ap) (Amhmo Temp. oF Tomp Inlet Outlet | Vacuum
N =T Number|  (min) dock) (vm) 13 in H20 Desired (Ts) Probe | Fitter (Tm in°F) | (Tm out®A | (in. Hg)
vt a0\ | O lepna 238099 A0 ////////////////////// ////7////// / I ///// I
z|l 10 242. 62 | 090 0o loeo | 283 | 23S | 239 79 Z-
Il 20 UG S | 0,15 o9 | Oqg | RIF | 257 | 240 u:s e 8/ 3
4! R0 250.49 0723 049 loug | oz (288 | 240 | MY | T RS | 4
<l uo 254,19 I ANY ) 0.38 |o0.38 | 293 leuz | 24/ U4F | 94 @9 14
&l s0 25%72.56 | 0O/ 5Y o | ox¢c 1292 268 | 2431494 | 95 91 5
Z2|1:00 260.99 .48 ©.32 | 2921 24¢e | 2¥0 | S | 96 93 5
ol 110 264,45 | .88 o037 0321 291|244 | 229 |51 199 95 | &
911,20 268385 | ©.30 Pezo|oygzr | 2931239 | 240 |5 |99 926 | #
0] 1130 27231 | 067 o04s | ouy |29z 1233 |24 |S1 | 92 %6 | 9
o (1240 26,1 F O 6T OHS | 04§ | 296 | 240|242 | Fo | 100 97 | /O
RANEYZ 239,85 0,45 o3 |loxp | 28| z66 | zyz. |52 | 19 9F | 1D
o7 Pl 1 |2ieo] )08 B35 3| ouF | 08 |ody | 260 | eS3leno |3 126 | 97 L]
%{ |20 2 B66l | 0.z5 | ger oz | 28) lesz |2vo ler 19z | 97 ||
3| ¢ 20 Z89.19 | o0.26 [°Beb | 023 | 235 |25* |40 | S | 100 | 93 | &
U] z!30 292.12 0.2y ozl | 02y | 282 ] 2537|2492 ]SS | 10! 98 2
| 2 .9 294, 6l 0.23 0.20 | 020 | 234 | 255 | 2406 | teg <9 3
Glz:'sv 2a7.44 Q.8 0. Tl 017 236 283 229 | &5 tey 190 y
@ #lz'!ool1TaT] 2.3 O, 76 023 | me3 | 278 1232 | 242 |6S | woX | 16O | 5
plz.io oY 0. 48 | pour | Ot | 306 |25z | 243 |5 o/ | 10) | &
@ 9]3:20 1085 0.63 | o.c€ | 055 | goo | 220|247 |88 | 98 22 |18
10]2:39] Z.86 d. 89 2.7 1030 | 284|246 | 244 { K] e, o) i1
TERS UF DY 0.72 | 063|063 | 283|ws6|2u3]ls2 | o | 94 |\S
12|50 3zhis .30 | o\ | 061 | 283 239|238 | &5 | 100 | 1ed | 2]
Y00 220,606 ©.Sqy | 0.4B | n4o | 303 | 2T (238 [ 6O | 100 [ 100 |z4

&l
|

AVm= = OAH= T;- T;;-




MULTI-METALS SAMPLE RECOVERY DATA

Plant: Asprtcr Pt "B RunNo.: 3
Date: ?/,;2 /97 Sample Box No.: Job No.:
Sample Location: INET

Sample Type: M9

Sample Recovery Person: 1 . 7 HoM RSON

Container

Description

Volume, ml

Sealed/Level Marked

Front:Half: R0,
1 Filter No.(s)
2 Acetone Rinse
3 Nitric Rinse

gL

Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter

4

5A Nitric Rinse - Impinger No. 4

58 KMNO4/H20 Rinse - Impingers 5 & 6
5C HCI Rinse - Impingers 5 & 6

e

Impinger Contents Initial Weight, grams

No. Volume, ml Initial Final Net
[ EMPTY O 672.7 | j059.2 | 313
Z 5%/ 0% /00 238.1 | 7579 (4.3
J S )10% /2° ¢79-9 | 6820 2.1
¢ EMPTY O 6270 | 630.6 36 -
5 | kma0y 160 72065 | 7.2 | (o)
G KMn Oy 12 72| | 73#6 o.§
7 | seea | — |5767 | 88D | @3

Total. 29

Comments:







Appendix B.2
Raw Field Data

Baghouse Outlet
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TRAVERSE POINT LOCATION FOR €REUtAR DUCTS

Plant: AsPear Fednr "B
O
Date: O~2L™ 7

Sampling Location: _ 1>A & Mow se  ©cid
Inside of Far Wall to Outside of Nipple: _ 272 "/

Inside of Near Wall to Outside of Nipple (Nipple Length): 2 *
Stack I.D.:__ 33 X 44

Distance Downstream from Flow Disturbance (Distance B):
tr
24

,
s

inches / Stack 1.D. = - '+ - dd | . ‘\ R STV A
Distance Upstream from Flow Disturbance (Distance A): .
(& inches/Stack(D.= 4 | dd 3.5 four g

'~ Schematic of
Calculated By: N4 Sampling Location

Traverse | Fraction Length Product of Nipple Traverse Point
Point of (inches) | Columns 2 &3 |Length Location
Number | Length (To nearest 1/8") | (inches) | (Sum of Col. 4 & 5)
l 4 /8 J Uy 2" o s
7 81+ Tadg W s
> 8y 20%5/e R /2
4 B 2878 , [ 2e s




GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant: Asprter 'Pw "B " Date: B-2-S7
Sampling L&catlon S1A4c Clock Time: _D& 30
Run #:_ £ 10Cs 71‘/ : Operators:___A{/}Y)
Barometnc Pressure, m Hg: Static Pressurs, in. HzO - 7%
Moisture, %;22€ /¢ Molecular wt., Dry:_________ Pitot Tube, Cp: y_BE
Stack Dimension, in. Diameter or Side 1:_33 Side 2: 17
Wet Bulb, °F: Dry Bulb,°F:
oejonic el )
Traverse Veloeity 2 - Stack Md = (0.44 x %CO,) + (0.52x %0,) + (0.20 x XN,)
Point Head Temp. _
Number in. Hzo °F Md = (0.44 x )+ (0.32x )+ (028 x )
/ Md =
’ (o}
% m-ww-“‘:ﬁ )+1a("1':°)
:{ Ms = ( YR (1 o) 18 (—)
P 2.3 775 .
pA zZ. 3 275 . _
3 Z. ] 299 T- °F= R (°F + 420)
' N 291 ' SP. _ '
~ 7 Z/ ; T Ps=Pb TS ( )+ —
/ [ 287 Ps = in.Hg
3 ) 247 &P -
D m o0 e s ox o P x e
2 L 28]
3 @/ THO Ve = 85.49x ( yx( )x\’_____
L] =l v~ e
E ] ] 279 .
2 =T 779 As = t
i :/j ‘72;:;) Qs = Vs x As x 80 a/m
, 2 77
. .2y 7773 Qs = x X80
2 3 777 o= actm
3_ 3 177 ' Pe % H,0
4 37/ 797 GM-Osxi'l.oﬂx To x{1- %0 )
& - 799 [fa= 278 Qs = X 17.647 X(1e—)

Ougtd= dactm



GAS ANALYSIS DATA FORM

STa

PLANT fsriAcy Peamr 8" ,_ ___ COMMENTS:
DATE 8-28-97 1estno_ O2E~77_ 3s-M3 2,
SAMPLING TIME (24 CLOCK) _
SAMPLING LOCATION BAt fo st STACK
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) /A7 CC-RF7e)>
ANALYTICAL METHOD SA 7
AMBIENT TEMPERATURE 20
OPERATOR T TrtoPSOr)
RUN ! z ] AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS READING NET READING NET | peaoing NET VOLUME M
TP
02(NET IS ACTUAL 0, _ 2
READING MINUS ACTUAL | /8.5 36| 05 | 36| 185 |24 )35 100
€0, READING)
COMET IS ACTUAL CO
READING MINUS ACTUAL — B0
0, READING)
IN2(WET 1S 100 Menus —
. - . 2l .
ACTUAL CO READING) &7 53 8U- glr L

TOTAL




-

(
GAS ANALYSIS DATA PORM 1]
PLANT ) AsPuacr Fraar “p" COMMENTS:
DATE /2% [G 7 TEST NO
SAMPLING TIME (24w CLOCK)—
SANPLING LOCATION_____ [Tk, Hveie ()A/’ler
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)
ANALYTICAL METHOD
AMBIENT TEMPERATURE
OPERATOR
RUN ! : AVERAGE NOLECULAR WEIGHT OF
eon [ [ acrm e | Acoa r vo“LEu:a i MULTIPLIER smcnl(|| GAS (DRY BASIS)
GAS READING READING READING ¢
€0, 3.0 i H:100
02(8ET 15 ACTUAL 0, 2
READING WiNus actuaL | (@2 [}4.3 /100
€0, READING) |
COmET 15 AcTUAL CO
READING MINUS ACTUAL B/100
0, READING)
N2 ET 15 100 Minus .
ACTUAL CO READING) .
*-:1% :
TOTAL




Visible Emission Observation Form

|

' OBSERVATION DATE START TIME STOP TIME
SOUARCE NAME . v 1A :
Bao\\noose Ex.Y 8-23-97 1D:22 122
ADDRESS - . SEC SEC]
AsPHAT PrAnT "B’ (k/es} R:ale:‘il\ p/anﬁ} MIN 0 15 | 30 g M; Do 5 go 55 -
N 1 O|o r
ciry STATE 2P
Rbah 7 oS forateteies
PHONE SOURCE ID NUMBER p O O O | > D @
PROCESS EQUIPMENT (/ OPERATING MODE 5 |0 D O D s | (O C_'\J O O
e O |3 | O Q
CONTROL EQUIPMENT bas hovse. OPERATING MODE 6§ 1 OI0 | 0O oN'®) S
agnou 37 4
DESCRIBE EMISSION POII; 1010100 d C/) D <
sTaRT "EERRONMAC \  sr0p SamE e L1010 ] 3] S 1O
HEIGHT Aeoxg GROUND LEVELIHEIGHT RELA TA/E TOOBSERVER| ¢ ol @ O 39 O ®) @ @
START 357 s10P samg | START 1S Pt s70P (ame el DT« >0 olo
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER — ST TS
s1arr 4O srop spME | sranr sropsamé | 11 1 O15 OO o )
DESCRIBE EMISSIONS 2 10100 (0| QIO I0OID
START cm:06 Wniafz/ STOP SHMEO s 13 @ o O |l oo
EMISSION COLOR PLUME TYPE: CONTINU <
START opey  STOP SAME |rucimven mrermirtento | 14 |0 | (O OIO|“1C|~10i0O
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME:Z’ 15 O O @ / 45 5‘ OO o
NOD VYESRY ATTACHED O DETACHED e a6 o)
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED : O 9 C;% — % CCD) 5l
: ]
START 2 34 ¥ oo ect sTOP Samf @ T oo lals
DESCRIBE 84 cxcnowvo / e |0 1O Dlo .‘
START #re €5 (- moo’s) STQP- fgr;sf_f v o oo« ol o o
BACKGROUND £ 0L OF tsky conoin _ - p
START 20am ! 0p s4E | s12RT clear  STOP same | 20 1O | &0 O o IO 9 S
WIND SPEED | WIND DIRECTION 2 110D | 5 OO o
START =3P 510P o9t~ |s1aRT NE  sr0P AJE 2 |00 1O | 5 |o RS
TAMBIENT TEMP WET BULB TEMP. | RH.percent P
sTaRT F6  srop AR Mol 28 (OO |0D "D Q_ O @/
Tuiqunay 54 #1010 D150 old
Source Layout Sketch Draw North Arrow 25 5 O O O 55 / O O O
- S W) clolololo «1815]10/0
o AL PN ATl P
2 o |00 ID [ss|O]OOD
# |21 ~10 =0 ¢ e
30 Ol | Do 1o A
sn Wlnd; = PR AVERA G?OPA?TY FOR NUMBER OF READINGS_ABOVE
e 2" = HIGHEST PERIOD ©R 2. % WERE 6
PACITY READINGS
= RANGE OF O A/SNN/MUM (D) maximum S
OBSERVER'S NAME (PRINT) qu‘ 3 G Goshaw
1
COMMENTS . B ’%W DA 58-Z?-q‘i-
/= obshye hon of opaci by feadw._\J —
’ e ORGANIZATION 7 D ZEcS Ine
! HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y ETA DATE 3 _14-93
i: ?LIZ'A e DATE VERIFIED BY DATE

Quality Assurance Handbook M9-4.2
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Visible Emission Qbservation Form

| &

SOURCE NAME - OBSERVATION DATE START TIME STOP IIME
Bac:\;\oobe_ Ex\*" N SS;"?:*'C"* //'25550 /225
ADDRESS )
AspraeT P R { Wes? /:a/"’?é HﬂbMIN 0 {15130 | 45 |minN] 0 | 15| 30| 45
Nbw Chapel Hill K 'OOOOMOO@{_'
ciTY 22 Lo A STATE 2IP 2 Q OO O 2y 1.0 B
PHONE SOURCE ID NUMBER
el Gl PR ERNARAGED)
PROC:.;S :,Cﬁ/:;/fz over OPERATING MODE 5 C) I®) O 8 35 O P O ’O
CONTROL EOLﬂPMéENT . 7 OPERATING MODE s 1 OIDIOIO |3 | O Q Ol 0
4 qoUSE :
DESCRIBE EMISSIONPOINT Ol O|lolol7 oD (V|6
s7arr ML ool dhak. s70P S0V s OO O[O0 [D[0] 5
HEIGHT ABOVE GROUND LEVEL[HEIGHTRELATIVE TOOBSERVER, ¢ | O QO[O o [ O (6101 0O
srarr 35 ¥ srop Samt | START 1§% srop T\ o oo o0 %0 7(7 o 1O O
DISTANCELBOM OBSERVER | DIRECTION FROM OBSERVER
S74 * STOP SAME | START NN K/ STOP qmE | 1! OO0« lolol0]o
DESCRIBE EMISSIONS 2 |O1O0 |o E)l a2 | 7 s © )
START cemine, STOP  —AME. =
EMISSION COLOR PLUME TvPE. CONTINGOUS & |12 O @) o ©l0 010
STARTsrey STOP samE |Fucmven wreamirenta | 14 1O 10O O QO | 44 OO O10
WATER DROPLETS PRESENT: | IF waTER OROPLETPLUME: | 15 () [ [ | s [O O D | ©
NO & YESD ATTACHED O DETACHED O 7
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 6 (D100 |40 O % 9)
51487 3-6% abou ex¥ S70°  oaME 7 1010|010 14910 O b
DESCRIBE BACKGROUND . s OO0 |O 1w plB O |0
START {rees ok stop SAM 1o ) a0 SO
BACKGROUND COLDR SKY CONDITIONS O 2 @, O @ O
s7ar7 raan/ Vs 10p same | sranr chon sropsamE | 20 O[O OO | 50 ¢ 1500
WIND SPEED &-3-P~ WIND DIRECTION 2 lololo o] s 0 OO 7/
| sranr 025100 smer | sranr NE  srop SAME ool 17 =loooo
AMBIENT TEMP WET BULB TEMP. | RH.percent
sTaRT A% sror B2 £ =0 23 ) O O Dl 53O Olo L~
ol = 1O 00D #6180
Source Layout Sketch Oraw North Arrow 25 O 5 O O 55 D / O C/,
an 2. D 5 0D 15 (O %[0 @60
e 7 lolalee Olsls | anlo]|o
mission Point
d/y 28 (OO |0 O ss | O|—Ic |0
¢ [0 |00 | 9]0 |0oloo
L
Sund> Wind <& o Qo[ Oolo e a0
Plume and = tron AVERAGE OPACITY FOR NUMBER OF READINGS ABOV
Stack o HIGHEST PERIOD O .42 % WERE
—_ % RANGE OF OPACITY READINGS
SUV A MINMUM maxmum_ 5

OBSERVER'S NAME (PRINT)DQ)}.d G E \/\Q\J

COMMENTS OBSERVER'S SIGNATY DATE
;’/fi;? w7 &27-9%
ORGANIZATION =,
EECO \ﬂC
I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y DATE 5 ' q
SIGNATURE ETA 3-4-9F
TITLE DATE VERIFIED 8Y DATE

Quality Assurance Handbook M9-4
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Visible Emission

Observation Form

|

SOURCE NAME. ' < OBSERVATION DATE START IME % | STOP TIME
BG\‘\\\OU&E 5(\'\' 8-23 -9 /2°2 /3:29
ADDRESS . SEC SEG
Aspia e "B (MSIL Rl‘fz pé”f) miNN) o | 151 30| 45 |m o | 15| 30| 45
News Chapel 4./ lolololp [¥[olo~6]
ey R [ / STATE 2P 2 OO0 |20 0|0 |0
alegh AC ool o|D|l=]ololo]o
PHONE SOURCE 1D NUMBER o S OloTol o
Q (@) 34
PROCESS EQUIPMENT OPERATING MOOE 5 / 35 |D
995re 54 4 dryer O |~ - 10 jéay
CONTROUEQUIPMENT OPERATING MODE s [ Olrloo s o0 0D
“s Hous €
DESCRIBE EMISSION POINT 191010017 D IO|s|O
START SN o by ngulen sedy o oamE t  Oblolo |+ | ©[s6—
HEIGHT ABOVE GROUND LEVELIHEIGHT RELATIVE TOOBSERVER] o |~ | | O[O | 38 | & o
START 35 " s10P 0™ |sTaRT 1S ¥ sTOP opmE - AR 0 Q) —
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER S|~ =
START HOO Y s10p 4amE | sTART ANW sT0P sAME ISR oIl RN RIKIN NSl I NGNS
DESCRIBE EMISSIONS j 2 loloOlo]«2|Oc]o o
START eoming STOP 5 AaME
EMISSION COLOR é PLUME TYPE: CONTINUQUS & 3 @ O O O 43 O O © 6
STARTgney  STOP 5™ |rugimven wreamirrenta | 14 1S 1 DIO O | |l [O 1O
WATER DROPLETS PRESENT: | IfF WATER DROPLET PLUME. 5 | O Ol 1olslolo e e
NO @ YESO ATTACHED QO DETACHED D “
POINT IN THE PLUME AT WHICH OPACITY WAS DE TERMINED 6 |2 |17 171w O[Ol ») .
sraar 35S Yadowe eV stor oo 7 1010510170 O
DESCRIBE BACKGROUND . 1 OO ©io DI~
START trees/ s ky STOP /)QME 9 1.7 @ %) @ PRI Y
BACKGROUND, COLOR (, [sKv conoinons » - O
START W"/b\ ST0P 50’“ START \eay~ STop4QME | 20 & O O Q15 |0 D) 1M
WIND spssg p k i WIND DIRECTION N h/ 22101010l | s lol0O]|lolL—
 START /- sror ©37 | srarr SToP
AMBIENT TEMP WET BULB TEMP. RH.percent 22 0 O O / 52 & / C) Q
srarr 82 sror B T & &3228 |00 1010 | s Qls 1010
s 2 |\ 10Dlo| s | O~ 71—
Source Layout Skeich Draw North Arrow 25 D O O O 55 | - | O o) @
. \ot
A 5 @ s 10lo|0lo]ss|o O olo
- m/ss:omr > O 0 % O - o / 5 —
22 1O |0 O | 58|00 |0 |~/ |/
2 |O]0I5|0 || O Olold
SunJ} Wind 30 Q O IO O 60 0 @ O 0
Plume and = & AVERAGE OPACITY FOR NUMBER_OF READINGS ABOVE
Stack HIGHEST PERIOD 0. 625 % WERE
RANGE OF OPACITY READINGS 16
MINIMUM MAXIMUM
OBSERVER'S NAME (PRINT) R
R un\ A . GOS\/\ Q\k)
COMMENTS N . O8SERVER'S Si / DATE
L= indiaYes o bstrvc o/t d g F s B-27-537
. . Y | ORGANIZATION -
Loaing reading VDeeco Inc
! HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y o DATE
SIGNATURE ETY 5-14-9%
TITLE DATE VERIFIED BY DATE

SLaHILY

Quality Assurance Handbook M9.4.2
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Visible Emission Observation Form \ )
SOURCE NAME . OBSERVATION DATE START TIME STOP IIME
gaj/{ause L'x, 7L 3;21 9% /3 3‘»9‘:6 /931
ADDRESS .
Aspracr PrAnr 3" /Ms/ ,a/eljl p/ané) MIN o | 1530 | 45 |m 0 | 15] 30| 45
May Glapel Ji)] R olololO Y oo~ ~
Zu) 4 ’ @
D e i STATE 1/ [ 2F 2 Q) Q O/ 32 | A~
" s [olo]o [ ] s 201D
PHONE 7 SOURCE 1D NUMBER T e = STH
(@)
PROCESS EOUIPM)EéNT o OPERATING MODE s O lololo]| s DS <
[V P AT ) rye
cozvm‘oéf EQUIPMENT ~ OPERATING MODE 6§ 1OIOIOIO |36 | 1351 S1TO
55 HoU s E 7 o | a7 s
DESCRIBE EMISSION POINT (‘é - o | |\D — T o D 6 g
START WA 1oy shed STOP o P o | o~ @)
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVER| g | A @ O O\ 39 ~ -/ / /
START 359' sTopr £w€ |starr 15 sroe Wt o O O O o w0 |7 ) @ )
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER o) o)
s1arr 40O s10p ¢n”€ | sTanT ANW sTOP arf i | OO O Elle )le
DESCRIBE EMISSIONS i 2 |0 o010 «2ls, 71 o
START convng SToP opt TR O @ a3 | D @ o O
EMISSION COLOR PLUME TYPE: CONTINUOUS @ SRR
START ouay  S70P 50%€  lrugmvea mreammmenio | 4 | O 1 OO OO0
WATER DAOPLETS PRESENT: | IF WATER DROPLET PLUME: s |1 OIOI0O|O| s|s|IOINL
vod YESO ATTACHED O DETACHED O PP —
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 6 1O 10 g O ~ (%D (1) 5
sran7 3-6 Faoeve (Y sToe S 17 1O | & ) O O ).
DESCRIBE BACKGROUND e e |~ OO ole|Olo|OIC
START f’receﬂb;/ sror 5 s O 00 [« 1 )
BACKGROUND COLOR | SKY CONDITIONS . —
starTe s70p 58 | sranrsaleed sropbrolce | 20 OO0 15 50 /// /|
WIND SPEED N L[ WIND D/:/EWON 2o loclolOl s/ ¥ V|,
1-37 Mt
| START _0-37"P"sT0P START STOPSA 2 00 |0 | 2 7 / //
AMBIENT TEMP WET BULB TEMP. RH.percent O 53 4
STaRT 86  sroe 8(\1 @ | 338 2 1O]100 ]/ //
2 OO Ol 5 D
Source Layout Sketch Draw :Vorrh Arrow 25 O 6/ O 6 55 / // /
oM@ [ElelelZlg w7 ¥ )
0 . ) 27 O O O D 57 / /
£ 2 | O\0D| 7 o | s X |/
29 |/ OF |~ 59 7 /
4 V4 4
Sun-«'} wind ? 30 O O o @ 60
Plume and = Py sition AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack g R_ HIGHEST PERIOD /.04 O % WERE
RANGE OF OPACITY READINGS o
MINIMUM
£RS NAME (PRINT) -
L GRSERETS AHE PV ] o
COMMENTS <. . OBSERVER'S slcu% DATE .o a7
/ - fcths ;.J'&Anwcb 72/~/, 8-27
- i ORGANIZATION A _
OF gpac, /‘}/ r¢¢,,’,"15 DcéCO /"C
| HAVE RECEIVED A COPY OF THESE QPACITY 6BSERVAT/ON$ CERTIFIED BY Erﬁ DATE 3‘[‘4 _qa
SIGNATURE
TITLE DATE VERIFIED BY DATE
*6(&‘" n F %fa %('/)4, Quality Assurance Handbook M9-4.2
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Visible Emission Observation Form

e

SOURCE NAME | . OBSERVATION DATE START IIME ST0P TIIME
Baf,l;ousﬁ .[’:x ‘\’ SEeC—Z? -97% 14! Wsec S:26
ADDRESS ;
AsPrimt Frans ‘B [M.Sf /?ct[et\ql p/aﬂg MIN 0 151 30} 45 |my 0 15| 301 45
) ;
New Chapel Hl] A)a/ ' | &10 10 = S |70 1D
ciry (A) /e 1\ smrwc 2 10|00 32 |~ ||
ql€:
PHONE ‘i SOURCE ID NUMBER 2 1O Q 10| » |~ 01O
[OR/D) 34| O P
« 10 O payd
PROCESS EQUIPMENT OPERATING MODE
oegegate drger v PP SN R el
CONTROL é"OU/PMZNT . OPERATING MODE s 1010|1616 |Dls ol
‘)Qﬁ ovs 37
DESCRIBE EMISSION POINT » (1 O9Ip |~ O v
smnrﬁk‘(ﬁ’hnﬁubr steelesrop P 8 | 71O 5] 38|~ O o
HEIGHT Asov%c;ﬁowvo LEVEL|HEIGHTRELATIVE TOOBSERVER| g9 | (D 1D | © Ol O O oo
START 34 " STOP samd |START 1577 STOP momae P '
DISTANCE FrON BSERVER | DiRecTion FAom oeseavern || O D 1OC) | #© [ O[O )
s1aRT Y0 Of s10p seme | s1287 AW STOP momme | 11 | - Ol | v |O|C oD
DESCRIBE EMISSIONS 21Ol 2|00 D
START Conin4a ST0P ) =o|F
= 43 -
EMISSION COLOK PLUME TYPE. CONTINUOUS & | & Q1010 - Salenrd
START Y STOP sa@ |ruGimven nteamiriento | 4 1 O OO0 [ O+« | ol (OO
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME. 5 I OIDIOIOlslolo Q|0
nOW YESO ATTACHED O DETACHEDD [~ Sl OO py 2.
POINT IN THE PLUME AT WH/CH OPACITY WAS DETERMINED @ :
sTART 3L L enY s70p S onng 7 DI04 2
DESCRIBE BACKGROUND 18 Do &0 | 4 2
START 4re€9 STOP ot 9 O 101D D =
BACKGROUND COLOR SKY CONDITIONS A b
START of W™ $70P st | STARTL LD sT0Pseme. | 20 | | O 1D |0 | 50 <
WIND SPEED WIND DIRECTION 20 1010 ||/ s =
| s7aR7T_ 03" 5100 O 51487 © S10Psemt [ T 7T T 0 O | = “;"‘
AMBIENT TEMP WET BULB TEMP. | RH.percent S
START sror 890 é 2 [ HIololu ] s S
Mooy 64 2 1610 1lple| s b
Source Ut Sketch Oraw North Arrow 25 O @ 5 e 55 >
ID“O‘J
o @ 5 00 Ol
& missiornFoint 27 G o 0 O 57
22 | OI0ID][O] ss
ARIRRRIE
Sun-¢~ wind R 2 30 O O C O 60
Piume and = AVERAGE OPACITY FQR _ “)o| NUMBER OF READINGS ABOVE
Stack HIGHEST PERIOD L % WeRe Y
RANGE OF OPACITY nmouvcé 51
MINIMUM MAXIMUM
OBSERVER'S NAME (PRINT) .
Dq Vi Q/ 6"6 S J”C\UJ
COMMENTS . O8SERVER'S SIGNA DATE
’ "u—.n/tqiéé ol pererce of 'ﬁ__—/i%"é 8-27-9 7
ORGANIZATION ~7y _
vead - :Dgfco /I’IC_
I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y o DATE —
SIGNATURE £TA 3-14-77
TITLE DATE VERIFIED BY DATE

Quality Assurance Handbook M9-4.2
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) Visible Emission Observation Form 2c
SOURCE NAME — OBSERVATION DATE START TIME STOP TIME
BC\O\\}\O\JSQ t)h\— SEC8 -28-97 /0. /SEOC /'3
ADDRESS
PHRLT PeAnT '8 (web\ R@\Qto\\f\ /P\On'\') MINN 0 | 15 | 30 | 45 |m o | 15] 30| 45
. 1 Q1o | Y O/ | 7]
News Chapel H Rd S IO = StaT=
CITYQ \od " | srare NC. 2ip 2 1O IO 32
PHONE = Q\O\\J SOURCE 1D NUMBER 3101010138 L~|DI0 D
s OO0 101013 1IDIOID IO
OPERATING MODE
PROCESS EOU/PA?EN&( & - 5 O O o O 35 ﬁ O a D
A 8 Y etior e % 1S
cozvmor’séum/ue‘)vrb J OPERATING MODE 6 0 O O|S olole
550 PO/:rC"\’\/ou$ 7 7710l |7 10D D
DESCRIBE EMISSION
START “’1',’5/‘,,,50/4,' skeksror  sqmg 18 OO0 *x |0 |~ T~
HEIGHT ABOVE. GrouND LeveLTHEIGHT RELaIvE ToOBSERVER 3 | | O O ky | 39 [O (Ol [T
START ST ST0P Some_|START [S T STOP soene o 1 &S 20
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER SA®) 8 % O COD g
57aRT 400 Tis10Peome | START wA/W sTOPaime | 11 |71 O 41 ,C)
DESCRIBE EMISSIONS Q/ 12 | 12O O | 42 E > o | o)
S7ART(J7‘?/ﬂ'7 u'pmf STOP SoMne 3 G IO D "j 43 O O a ’O
EMISSION COLOR PLUME TYPE: CONTINUOUS ®& r RN >
START gy@y/ STOP garni |FUGITIVED INTERMITTENTD | 14 | O OO D QO ‘
WATERDRCPLETS PRESENT. | IF WATER DROPLET PLUME: 5 | O N o Olas | 71O O e
NO® YESO ATTACHED QO DETACHED D 6 )
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 16 O O g O pr g g % O
s7ART 3 -6 above ex S7T0P  some 7 o | O O
DESCRIBE BACKGROUND e lolololc] v 0O Q|
sun_brees  sior seml " 000 10 % O]D|0 D
BACKGROUND COLOR SKY CONDITION A
START ¢ ye€r7STOP Same| START (C,.#efftirop @] 20 | OO0 50O I© |D|O
WIND SPEED WIND BIRECTION 20 | O ) Kool el
START ?-5"’”“ 570P S | START EanT STOP Sowe 2 |5 OO Q) | sz P / o
TAMBIENT TEMP. WET BULB TEMP. | RH.percent
starr 82, sror 85 o6 23 |[OJlojlo || s |—d0 ) )
X thoy S4 (chaptd Hi1) Bd) 2 O] QO] *|oO JN
Source Layout Sketch Draw North Arrow 25 O c/ fab), O 55 O @ O @
@ 26 |~ -7 1| O|OO]|_~
&miss:an Paint 27 |/ / / O 57 0 O O O
g e leieis
29 | © | 58 < 1O
Sun<> wind 30 CD o O* O 60 o O & C
Plume and = on AVERAGE OPACITY FOR NUMBER OF READINGS ABO VI
‘PR HIGHEST PERIOD 0.5 7 % WERE
F OPACITY READINGS
RANGE 0 MINIMUM ) maximum /O
OBSERVER'S NAME (PRINT) Dav:' Q/ G—O s Lvaud
COMMENTS . O8SERVER'S ssz DATE
o lash -'r-o/:'caﬁ5 ,‘mélfertnce 0/' /@4/;‘6- ’ﬁ/ z £-28-77
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* Kiln 5309(9«5. k' In shpprd Quality Assurance Handbook M9-4.2
rstent () ;2:23 o ' of manut! ron

-
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FIELD DATA SHEET
Plant: ASPupey PianT "8 Sample Type: /711 3 Operator: §7\£@ Nozzle ID: (),05(- Thermocouple #:
Samplmg Location &gﬁm <t f Pbar: JG. C-  Ps: —/. S Assumed Bws: /S~ Filter #: /)23 -0 4
Run Number A23-©-/ Date: ¢-93 -52 Cco2: ' 02: Meter Box #1472 Y:C 9% OH@: /.95
Pretest Leak Rate: 0.003_ cim @ in. Hg. Probe Length/Type: Pitot #:/f-1o  Post-Test Leak Rate: 0. co2. cm @ /4 in. Hg.
Pretest Leak Check: Pitot: .~ Orsat: ¢~ Stack Diameter: 49y 331 As: Post-Test Leak Check: Pitot: / Orsat:.—
Traverse | Sampling | Clock Time Gas Mater Velocity Onﬁoo Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time | (24hour Reading Head (Ap) \ m, (AH) In H20 Temp. °F Tomp inlet Outlet | Vacuum
Nurmber| . (min) dock) MG, Vmdosd n 2O (Ts) Probe [ (Tm in®FA) | (Tm out®F) | (in. Hg)
o lo/o |ed40 7///////,/////////////////// Ty ’/// 7 //// YIS AAI A
4/ | lodes |BR3csn |22 b5 5.9 Joga [dug laso [¢e5 |92 1 G0 la
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e lrosy |773.9 v 1) 3 Lo 3.5 fowa |lagz |ass | S 1499 Jof &
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Page ) of
Plant Name: _ L AsPuger Panr "B Test Date: __xw¥»-¥2
- Run Number: _zd32-n- | Operator<_ VA0
Traverse [Ssmpling | Clock Time[ Gas Meter Velocity | Orifice Pres. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading [11cad ¢ P,)| XA (A1) in. 11,0 Temp. *F] Temp./ Filter | Temp. Tnlei Oullel Vacuum
Number | (min.) clock) (W) ft3 | in 1hO | Bustred Actual (T) Temp.” F *F (Ry)°F (Boy) °F In.llg
gofe 1120 /02355 /
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30 /232 s3.6ol/d 1V Goes | 3.a |9y logzr ey V<% | s 17 i
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Page = of %

Plant Name: forppcr Potur g " Test Date: __827-97 _ .. ___ _
Run Number: _ ™23 -0 - ‘ Operator: Cops
Traverse [Sampling [ Clock Time| Gas Meter | Velocity | Orifice Pres. Diffcrential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading  |i1ead ¢ P,)| w0 F (11) in. 11,0 Temp. *F| Temp./ Filter | Temp. Talet Oullel Vacuum
Number | (min.) clock) (L)ft3 | in8hO | Desired | Actual | () Temp”® F °F (Bp)’F | (B )°F | Intig
160/n 1 4355 95 95 1o | 53 1430 |0 | 2521 25¢] o | 4 176 ¢
B= o/ 499,30 | .48 | B | /.20 |28/ |25/ Tzs2] 721 /4 5 6
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant. _Asrear Peamr 2" Run No.:
Sample Date: Filter No.(s): Job No.:
Sample Location: 0 V Tm—- #/

Recovery Date: XAD-2 Trap No.(s):

Sample Recovery Person: |

1 2 3 4
Impingers | XAD - 2 | (knockout) | (100 m! H20) | (100 m! H20) | (knockout) | Silica gel

Trap (untipped) tipped untipped) | (untipped)
Finalwt. |525.0 | M4 | 927 9 X‘Hié €02, .
Intialwt. |F/7928 |5/30 | 696.] [ 6% .8 1598.
Netwt | 46.2 ,./_625.:3 | th6 2. 4.9

Descnptlon bm Ly 607, 333

Train System:

Probe:

Filter. Color - Loading -

Impinger Contents:

Silica Gel: @Grams Used - Color - % Spent -

Condensate Observed In Front HaIf

R _,,_\‘ B

~ Recovered Sample Fractions

Filter Container No. marked/sealed:
XAD Mcdule Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
Liquid level
Impinger Contents Container No.: marked/sealed:
Liquid level
Impipger Rinse (Acetone/MeCl2) Container No.: marked/sealed:
7,
2792
34E.5




FIELD DATA SHEET

Plant  __AsPHty Pestmy 8" ‘ Sample Type: 4 25 Operator: fﬁn»?JoIS Nozzle ID: 0. 25 Thermocouple #: F2z°
* Sampling Location PACHOUSE  STACK Pbar 27.60 Ps:_-~0. % Assumed Bws: 22%Filter #: )3 -2~
Run Number: ~_Date: g-28-97 coz: 02: ~ Meter Box #: _MDIZY: 0.7 AH@: )75

Pretest Leak Rate: o.00]  cim @ /5o in. Hg. Probe Length/Type: 4 /2/744_4 Pitot #: 7R 28  Post-Test Leak Rate: 0095 cim @ {4 in.Hg.
Pretest Leak Check: Pitot: .~ Orsat: Stack Diameter: 45X '5:;' As: 0.3/ sq 54 Post-Test Leak Check: Pitot: { " Orsat: 2"

K=2.3
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump | XAD
Point | Time | (24-hour Reading Head (Ap) (AH)inH20 Temp. °F Tomp Inlet Outiet |Vacuum |EXsT
Number|  {min) clock) vm) 13 In K20 Desired (Ts) Probe | Fitter (Tm n°F) | (Tm out®A (.n Hg) 'Q?F"-’
AL oo o4 | 153018 ’/Z//z?///////éé////é/ M//ﬂﬁ// L5 A :@// g I A IR
5 )5/9°% | 2.0 4.8 | ¥.8% g |2tC 7 |7/ 25132
2 | (® /03. 70 | 2.95 | 5t | sed -?57 250 |25%% v-..>°' 75 |22 |/5 |38
15 J679¢ 2-¥3 a’-b/ sS4y | JaB lagh | AYE & 72 |7y |45 195
3 |20 176.29 [.95 4T | 499 | 2es ff%&,g&_ v (B2 | vc |,z |6O
2% 8220 | 195 | 4wy | 4¢9 12863 |25 o |x¥l |84 |77 |12 BO
4 | 3° 1gg. o/ | 4.2 3./ 3 27 [ zon | 299 |2#R | Bt 78 |3 185 _
4 _ | /92 8¢ 135 2./ %L/ 277 |257 |os© | #81lam 1B |7 |38
B | oo Poamo> | 127-68 .. 80 4.1y Pid_|az¢e R3T 257 87 |83 |/ 159
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2 | 70 208 & | 2.2 2L (506 lupa |55 |20 | o |#& |85~ |/ 152
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y | 70 |kimes| 232.82 | (7O “Joy | #03 |287 |25 |20/ Yo | 7/ 1SR
35 23842 | (.75 Jo3 | o> |28 |as |25/ | 3 |9% |7 |58
1 | 8% | mm2s |24328 | 1.00 230 | 2 30 285 |a5¥ |52 | 78 97 | &~ 7.5 |25
z 2¢a~s | /.00 250 | 230 | 08¢ (@60 253 | Y71 29 | 9o | 7.5 57
2 | o  |252.25 | 110 53 [ 25> (282 |39 255 | Y7 | w0 | 9c |80 57
05 25L-79 [ 1O 9595 |2.9> | 283 |asl |asy | 46 | fof | % 8.0/%
3 | 0 [ 2y /.25 280 | 288 | 287 |24 |a53 | 4~ | /01 197 2.0]57
27 26594 .25 508 |288 |087 |as/ |ass | 17 1 /a5 | 98 |7 o
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3 215 .68 /. 50 3yr | 3.9 |28¢ | 253 |25Y | ¥7 | (0% 4o |mp lgo
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Page 2 of »
Plant Name: \sPHaT P T Test Date: 82897 . o
Run Number: _4 mdy -0 -2 Operator: _{fioese
Traverse [Sampling | Clock Time| Gas Mcter | Velocity | Orifice Pres. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump . XAD
Point Time, (24-hour Reading  [i1ead ¢ P,) @) in. 11,0 ] Temp. ®*F| Temp./ Filter | Temp. TRl Outler ] Vacuum %&T\yfff
Number | (min.) clock) (\a)ft3 | inthO | Desited | Actual (¢9) Temp?® F *F (Bw)*F (Bo)°F | Inlig | oz
2 ;51 2#ez 1079 | 182 | (82 |29/ |252/2557| ¥8 | jo5 2/ 4 34
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant: A SPHALT Peanr "€

Sample Date: g / 23/9 7 Filter No.(s):
Sample Location: 0 (/TC ET R (/ A/ Z

XAD-2 Trap No.(s):

Run No.:

Job No.:

Recovery Date:

1 4
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 mi H20) | (knockout) | Silica gel
Trap (untipped) (tipped) (untipped) | ( ed)
e 93 TI7EE] [ e S [90c.0 16748 SIS
Initial wt. |928 . i ¢9] 7 6825 1600 8'03.5 g |
Netwt. | 2%.7]493¢ |29¢.7 |=335—| 4801 #594lq
L = 1904 C i 'GSCflptlon;;'~j T e ﬂbTAL = ’ e

Train System:

16 2O Agfems
Probe: -
Filter: Color - Loading -
Impinger Contents:
Silica Gel: @Grams Used - Color - % Spent -

Condensate Observed In Front Half:

Recovered Sample Fractlons

Filter Container No. marked/sealed:
XAD Module Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
Liquid level
Impinger Contents Container No.. marked/sealed:
Liquid level
Impinger Rinse (Acetone/MeCl2) Container No.: marked/sealed:

496 9 AW 70 Ko




FIELD DATA SHEET

Plant: _ Asprntr rawr 8" Sample Type: m1) Operator: 7] &‘/ 7 Nozzle ID: ©-3 57/ Thermocouple #: p_/f L0
Sampling Location (Zggllﬁmz 5/44 te Pbarr 29. ¢ Ps: =/, 3" ' Assumed Bws: 5 _r— Filter #: M 23 © - 3
Run Number: /121 -0-73 Date: ¢-29-5? co2: 02: Meter Box #:/28 /2 Y:0-982. bH@: L 77~
Pretest Leak Rate: 9.6y cm @ (¥ in. Hg. Probe Length/Type: L{ I/A—Sj Pitot #: PR-20 Post-Test Leak Rate: 5,003 cfm @3pin. Hg.
Pretest Laak Check: Pitot: .~ Orsat: __ ,_— Stack Diameter: 44 "x31" As: Post-Test Leak Check: Pitol: ¢~ Orsat: e
Traveree | Sampling | Glock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Tompt;mmn impinger | Dry Gas Meter Temp. | Pump
Point | Time (24-hour Reading Head (Ap) XA) (AH) in H20 Temp. °F Tomp infet Outlet | Vacuum
Number| {min) clock) (vm) 9 in H20 (Ts) Probe Tm in°F) | (Tm out®A | Gn. Hg)
o/o_|o80l |aGi.s0a L ////////////////////////// // //// 7 // 7 /// ///// Al
A/ |5  |otly |367-?0 3 =9 |57 Jozs |loant |2uy | 44 15~
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ko |oBu9 |4O0GL-92S5 |1, 4 HY 3,0 lazs (248 |aud|so |88 |8a {1/
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81 | logsz |yra32 |~ Ju9 48 oo |zl 948 [asy |53 |85 (85 [/4
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Page 2 of 3
Plant Name: R o Test Date: §- 22-97 e
- Run Number: _maz-0-3 Operator:
_ XAD ‘
Traverse |Sampling | Clock Time| Gas Meter | Velocity | Orifice Pres. Differential| Stack Probe Impinger Dry Gas Mcter Temp. Pump
Point Time, (24-hour Reading [i1ead ¢P,) (@) in. 11,0 Temp. *F] Temp./ Filter | Temp. Talei Oullelr ] Vacuun
Number | (min.) clock) (L)ft? | in 1O [wsiwed | Actual _| (T) Temp® F °F (R )°F (Bg) °F | In.1ig |
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o loqus 463 0 |1/ Yo |o2oef |27/ Joyzrloga | s3 | 99 96 (0
X |/sw logso |44P:72 /.3 4 2.9 272 laue'asy |53 | oo 96 /0
20 lp9s< luzaso el Jas 129 |azy layzlasa [ | r0a 98 1O
3 135 licoo |43235 |14 |uYy 3.0 Jars leyzlayg | S | j03 78 /0
30 liposc gt oy Juy |29 Jaed Jayrlosyl sy /o5 | 99 1O
Y | 3s” l/0/0 | 4¢2y0 hhyg |ug 134 269 |dus'ana | S% | r05~ | s00 1L
[0 ljot 14903101425~ Jug 3:3 272 Jqs’;aql 4 | so5” 1o/ /1L
/
/ /
~ 72000 1 jorg |6G1-910 o> o oo ><I>< , )
> 11 s 1/na3 | . 0. <2 liyz lazg [ud /oyt |59 | 103 10/ Z
10 lioey [498-5u lo.G3l s 10y |aF0 |ou@louy |SG. 1oy ey o
L] /< 1p3d |soa.a0 lorslae 11722 lase |ogzlagalsa Jio4 0a | ¥
1 20 11038 l<os-72g 10821 43 1180 |dwo lawr!suy |l s3 lobs Jo2 g
3 ) o5 lro4d |59 H 082 iz 1790 a9 lauz ‘asy | s/ lios 103, 9
. 20 lwsf Iy 351081 lye 1180 laga |wue!252 |52 e | 03 4
Wl 35 tpsy Istpsslzos g |2.30 365 [y laya | 51 106 /03 g
160 :mjﬂ 322:03 [Jox {43 d.30 266 layy :w, Al 7Y/ 5 WLy 1
/ 7
/ 7
/ 7




Page 3 of 3
Plant Name: Aserer Fuawr B Test Date: _ ¢ -29-$2 . _
Run Number: _ma3-2-3 Operator: Cred
Traverse |Sampling | Clock Time| Gas Meter | Velocity [Orifice Pres. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading  |flcad ¢P,) @) in. H,0 Temp. °F| Temp./ Filter | Temp. Telet Ouller | Vacuun
Number | (min.) clock) ()3 | in 1hO [Desised | Actual (M) Tewp® F °F (By)*F (By)°F | Inlig
—~— 10l0 11102 | suaes E><Tlxan <
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant. =~ lq st Fuanr "B Run No.:
Sample Date: g / 29/ 9 7 Filter No.(s). Job No.:
Sample Location: VILET @ UN 3

Recovery Date: XAD-2 Trap No.(s):

Sample Recovery Person:

1 2 | 3 4
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 ml H20) | (knockout) | Silica gel

(unt Eped) (tipped) (untipped) | (untipped
Final wt. 753 5 60%% /2.2 | g
Initial wt. \ 7/ . SISO 186F 6 | g
Net wt. 24'4 ( 40 .\ 42 436 g |
il 475  Desciiption7/3.4¢ 7"
Train System: \‘0%7'4qr<m5
Probe: ' -
Filter. Color - Loading -

Impinger Contents:

Silica Gel: @Grams Used - Color - % Spent -
Condensate Observed In Front Half
i “% - Recovered Sample Fractions:

Filter Container No. marked/sealed:

XAD Module Container No.: marked/sealed:
Liquid level

Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level

Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
) Liquid level

Impinger Contents Container No.. marked/sealed:
Liquid level

Impinger Rinse (Acetone/MeCIl2) Container No.: marked/sealed:




Plant: .

As?mnr PeaAnr

Hg

M7

FIELD DATA SHEET

Sample Type: bl-29  Operator: | Mp)

Nozzle ID; . 2> % Thermocouple #:

Sampling Location B A&y 006 EX 1T L\_w@mr 788 P - Assumed Bws: [ SFilter #:
RunNumber: ©!  Date:Q-27-97) coz2: oe: Meter Box #: 4210 Y ﬂan@ V187
Pretest Leak Rate: ©07) @1l _in. Hg. Probe Length/Type: o 635355 Pitot #: Post-Test Leak Rate: (p_in.Hg.
Pretest Leak Check: Pitot: «/ Orsat: Stack Diameter: 3345 As: Post-Test Leak Check: Pitot: Orsat:
. [Traverse | Sampling | Clock Time Gas Meter Velocity Oxifics Pressure Difflerential | - Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point |- Time {24-howr Reading Head (Ap) . {AH) inl'QO Ternp. oF Tomp inlet Outiet | Vacuum
Number| {(min) dlock) (vm) 13 n H20 D-w.d (Ts) Probe (Tmin®A) | (Tm out®R) | (n. Ho)
¢ 0o loale | M 14 o ///////////////////////// 7 //// / //// /// ///// T
S loiys /% 5 . 9y 721|282 Y3 | 248 ]
0 |095b A 9 Z.59 281 ¥/ | 2¥9 (o¢ 93 90 ]
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2o |04 | 1 83 /S C | 24S [2¥7 |25 1Oy Z
35 iy |71 st A2 38 |729Y | 0K | 257 |5Y |lo6 109 P
Yo |[1092 | 82.0032 [-S 30 172687 [ 297 | 252 |o¥ [0/, 1 %
TS Wyl 86.56 % (52 | 291 | 255 | oWl gLT Jo8 | jovy | >
2= | 0. //, Lo /4T 292 | 299 252[2€ 0T |10% | 2
ARSI 80 508 |29 | 28 | 252 |52 | [l |19 |72
o 132 | 98. 59 H 207 | 29% L | 261157 |12 [0 |2
) I3 103 41 L.oY 7.5% 129¢ |2 2ASZ %f 113 | 102 | 2
o118 | g (1 706 |2y 129 | 20 (2 | (6B
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1 Nesx@ 103 — —




/S5¢ ST

M4 Page 7 of 2
Plant Name:  Lspunr Poor 2" Test Date: &-21-2%1
Run Number: 0 Operator: _ M2
Traverse [Sampling | Clock Time| Gas Meter | Velocity | Orifice Pres. Diffcrential] Stack Probe Impinger | Dry Gas Meter Temp. Pump
Poimt Time, {24-hour Reading  [j1ead ¢ P,) () in. 11,0 Temp. *F| Temp./ Filter | Temp. Talet Outler—] Vacuum
Number L}n;z) , ;!;:/k)b 7 5%".)“;1 /in.lle /l;;sircd Acual | (T) Tewp”® IF %”' 3 (nw l;/.llg/
—_ 2,0 Z m i, /w 70/
£ (|11 125/ |iS3.73 | . VA | 129|287 (M1 1239 (ﬂ%, ) /o 2
1% 1 (258 5S¢ Y | > (29 237 128 1253 | | ut (A z
~ | 135 /lggu T60.1C | s8 31 285 |21 12590 | 13 /09 2
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MULTI-METALS SAMPLE RECOVERY DATA

Pilant:

AsPorT Frawr "B

Run No.:

Date: 8}27-IQ?

Sample Box No.:

Job No.:

Sample Location:

DUTLET

Sample Type:

M29

Sample Recovery Person: . MaR.c A

Container

Volume, ml

¥ T Y
:'\*"”3@’;{;“5‘1;

Description

S_eglgdlLevel Marked

‘Front Hal e
1 Filter No.(s) . M37.012 N Yes [~)n
2 Acetone Rinse

S5A Nitric Rinse - Impinger No. 4
58 KMNO4/H20 Rinse - Impingers 5 & 6
5C HCI Rinse - Impingers 5§ & 6

ﬁéisture ata

Impinger Contents Initial Weight, grams
No. Volume, mi Initial Final Net
) KNECkeoT ) 9283 | nela (6354334,
2 5% | 107, 160 732 3 432.% 2654
3 5"70! 10775 160 735.3 .9 2100 |
4 KNOCKDUT 4) 558.7 ©33.5 64.%
5 KMAOy 160 &37,| ¢34.9 -2.2
A KMnOy |60 ¥ 1.3 }24.5~ -1.g
Ea = NI O%iﬁég 9270 4(.0
Total 16352 .0\
Comments: & Addid more SG fpefiore run J




Plant:

As‘PHﬂcr 'Pm;\rr "R

Sampling Location
Run Number: (07 Dale 8 24437

ﬂ

§]

FIELD DATA SHEET

Sample Type: M 23 Operalor M

Pbar: 94.(

Cco2:

Ps:

Probe Length/Type: Y Ié'tlnss Pitot #:

Nozzle ID: 25 2% Thermocouple #:
Assumed Bws: 2§ Filter #:

Meter Box #:Mfip Y: LS M@ [t
Post-Test Leak Rate: )S~ ¢m @7 in. Hg.

Pretest Leak Rate: .O/{ cim @0 _in Hg.
Pretest Leak Check: Pitot: _\1___ Orsat: / Stack Diameter: 33 ANG  As: Post-Test Leak Check: Pitot: ./ Orsat:~”
Traverse|Sampling| Clock Tkne | Gas Meter Velocty | Orifice Pressure Diflerential |  Stack Temperatre | impinger | Dry Gas Mewer Tomp. | Pump
Point | Time | (24-hour Reading Head (Ap) {aH) h mo Tomp. of Tnmp Inlet Outlet | Vacuum
Number| (min) dock) (vm) 13 n H20 Desired (Ts) Probe Filter (Tm in°A | (Tm out®F) | Gn. Hg)
G [0 Jept | 788> [/ //////// //////////// L // 7 //// /// //7// /////
' 5 [o1s) | &.¢ L MNA 978 4 =239
o [005C | 8194 l.o \ q 281 |15 |z43 s\ w =73 .s
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Zo |OBOL | AN (S 1\ 27 128C 249 |2 [HC | 2% | 77 | /5
3 25 [OBL) [ 102-3¢L Ly 1 |20 | [ [ | B4 ] T | .5
20 |90 ]| \0n.e3 [ 4 ) 2.7 2 [ [ 23 s« | B9 717 | 9
1S G LS / 23 7a0 | 2% | 24V | 66 | B | 78 | 1
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s [ 0BSY| i33.> 30 (SN 1 29 | 22| sz [ 49 | 93 8™ ]
Qo4 6900 | 31,25 o) LS 729 | ¢ [ ZSh] s 1 9C | 8¢ | )
J[ s | &9 o a4 a7 (96 (29 | 2¥W [ BT[> 94 | 81 | ]
M «| BO ] (45 074 Lo Loe [235 [ 2931 &5 ¢ 4y |94 - 1
E_ 1l & m (48.7Y¢ $S Ll |29% [ 24! '20__% ot (b% !
o L] iy g2 oy 12|28 | 239 | 1 S ]
Z| 95 | M3 | 154.7% b Ll 289 [ 23 |5 [ 121 | U ]
oo | AL 188 1L L () 1289 | 386 243 [ o [ 9] | 9% | 1
3 w0s [ ] 1L LY % vy |29 | 220 | 2ud [ S%2 | wop | 9% \
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Page ¢ of z

Plant Name: O Aspupr Poamr 8" Test Date: _82¢-%7
Run Number: 02- Operator: _ /49
Traverse [Sampling | Clock Time| Gas Meter | Velocity | Orifice Pres. Diffcrential] Stack Probe Impinger Dry Gas Meter Temp. ~ Pump
Point Time, @4-hour Reading  |i1cad ¢ P,) @il in. 11,0 Temp. *F| Temp./ Filter | Temp. Tolet Ooiet Vacuum
Number Jné%) clock) (&) ft3 | in FhO | Desired Actual (D) Tewp? F *F . o) °F | In. Il
/ 11004 | (72 25 | 110 Wil (Y ienhtiny, U T T I T 1 7 T
E (& 12009 [1799F .+ | Ma | 8 122 of 25 |57 1w
(20 1 (01¢ ;77,00 | 42 #3293 Y/ 2|l {101 1 1
2775 1 /0(9 [(80.8 St . Y |5 T 4047 (03 93 ]
(o 1/(0d¢ |183.Y |.S/ ﬁa— Ay |27 793 % 1Y 9] {
gl 1oyt | iBb | 191 872|785 [edt 1 AY (65| JC .
/ 11037 1188% | .41 872 |7 M THE|[ 5o |0t 7 ]
f11s8_ 11039 | 131,87 | .5, ay 9y |l 12N $3 | ol Lol /
0 Tl | 3f1S | P q 295 |72561 1 291 s1 jul o1 ]
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MULTI-METALS SAMPLE RECbVERY DATA

Plant. - A sputer Pasr 8" RunNo.:. 2
Date: 8/23[‘?’7- Sample Box No.: Job No.:

Sample Location: COTLET

Sample Type: M29

Sample Recovery Person: 5. MergAn]

““Cor;tAainer \yp_ggription Volum§ mI §e3!§d{pevel Marked
‘Fron ‘ T

1 Filter No.(s)

Ma? -oi9

2 Acetone Rinse

Nitric Rinse

4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter

5A Nitric Rinse - Impinger No. 4
58 KMNO4/H20 Rinse - Impingers 5 & 6
5C

HCI }Rin“se - Impingers 5 & 6

Moisture:Da

Impinger Contents Initial Weight, Qrams3 .

No. Volume, ml Initial Final - YdoNet
! EMPTY & H31.3 1643 +% 0805

2 5% /1‘3070 )oO Hol o 9491.6 2150

z s% 117, | 1eo U\ 2.0 142

q EMPTY & 570 | 574 <6

5 KMn®y (0 (w381 6.2 2.0

¢ KMnBy 160 12,3 9305 L2

7 sC, N/ 992.0 | j02¢.2 322
Total ’ 14844 o
Comments: J




plant . AsPaa PianT ‘B

FIELD DATA SHEET

Sampling Location B o=

Run Number: ©3

&

Date: 817 -‘17 02:

Pbar A4 - 47

Sample Type: N~ Z,‘\ Operator: _ NMAD

A LA

Nozzle ID: ,251 Thermocouple #:
Assumed Bws. .S Filter #:

02

Meter Box #: MBIOY: 20 aUS AH@:

Pretest Leak Rate: )]7  cim @l __

in. Hg.
Pretest Leak Check: Pitot: v/ Orsat: v/

Probe Length/Type: L Gupgs  Piot #:

Stack Diameter: 22 X 4y As:

Post-Test Leak Rate: 06§ cfm @6 in. Hg.
Post-Test Leak Check: Pitot: .~ Orsat:e””_

Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential Stack Temperature impinger | Dry Gas Meter Tomp. | Pump
Point | Time | (24hour Reading Head (Ap) | (Amhmo Temp. of Tomp inlet Outlet | Vacuum
Number| (min) | dock) vm) 13 in H20 Desired (Ts) Probe ] (Tmin®A) | (Tm out®) | G- Ha)
- 0 logod | BB |l ////// ////////// 7 ’//// Y // v /// 7 /// ///7
c 1| S [obl1y | Be.4d 1.3 \a 2.1
o 089 | 4o 9L Ll 24 028Z 550 &Lﬁ ‘l 7 '78 ’H \
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g > o8B | (W 8 A0 34 | 290 [ 247172431 &3 e | 8 | |
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26 | Az |45y Lo aq 25 [ 2s¢ | 2% | 5' | 4L L
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7| as | Mg Al by \.H 78 | I L8 | 0 (o] 95 !
o |85 | 16137 I 33 | 118 | ¥ | ¢ o o2 | a6 | ¢
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y
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Page . ofz

Plant Name: A P Faur 2" Test Date: _®2%93
Run Number: OF. Operator: MAD
Traverse |Sampling / Qock Time| Gas Meter Velocity | Orifice Pres. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading  [11cad ¢P,) (@) in. 11,0 Temp. *F| Temp./ Filter | Temp. Tolet Uullet ] Vacuum
Number | (min.) clock) () ftd | in 120 | Desired | Actual (T) Tewp® F °F By )*F (Bp) °F | In.lig
o1 1018 | iBLo% |/ Yt
E 11 /25 (9023 | A8 | NS | N | 89 | 782 |2d1 /24 w2 | oy 101 {
130 1o T893/ | < A9 | 22 |27 1wy gz | ws 10¢ !
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MULTI-METALS SAMPLE RECOVERY DATA

R B

Froi

‘Half

Plant: - AsPrag Poaur "B RunNo.. 3
Date: 8/ 249 '/77— Sample Box No.: Job No.:
Sample Location: OOTLE'T
Sample Type: M 29
Sample Recovery Person:  S. MeRG AN
Container | Description Volume, mi| Sealed/Level Marked

Filter No.(s)

Acetone Rinse

Nitric Rinse

sy

4 Nitric Rinse - Imp. 1,2,3, + Back 1/2

Filter

Nitric Rinse - Impinger No. 4

58 KMNO4/H20 Rinse - Impingers 5 & 6
5C HCI Rinse - Impingers 5 & 6
Impinger Contents Initial Weight, grams
No. Volume, mi Initial Final Net
| EMPT 4 Bl | 14/7.3| 885.7
Z 5% lie7, (6o 126.0 902.6 | 1825
3 %] 157, o | 9sg | 7904 | HE3Y
4 EMPTY $ 573.0 Jel.2 8.2
&5 anO«( jeo (O3 629 C ~0.7
e KM O /oo F34.0 7328 .z
7 =G lay sz | 992.0 | 378
=] \\&T7.
Total _’_2%%_6_3‘
Comments:




Plant:

\‘;;/'XS‘FHWLT ?LMIT "B}"

Sampling Location E%m B\ o B Stacde

Run Number: FZ Date: 3-2 %

FIELD DATA SHEET

FIAD Blem

Sample Type: [M-Z5  Operator: +-484

Pbar: 9.6

Ps: N

C0o2:

02:

Probe Length/Type: Y /E, \n 2 Pitot #: NI

Nozzle ID: -ZYL Thermocouple #: tA
Assumed Bws: g_U) Filter #:
Meter Box #:

Post-Test Leak Rate: C:Di cfm @L__ in. Hg.

Y: AH@:

Pretest Leak Rate: OIQ ctm @ |O_in. Hg.
Pretast Leak Check: Pitot: \» Orsat: /A Stack Diameter: __ AR As:_ \1® Post-Test Leak Check: Pitot:,_ NW0rsat: N )
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature Impinger | Dry Gas Meter Temp. | Pump
Point | Time | (24hour Reading Head (Ap) (Ammmo Temp. °F Tomp Inlet Outlet | Vacuum
Number| (min) clock) (Vm) 13 in H20 Desired (Ts) Probe Filter (Tmin®FA) | (Tm out®F) | (n. Hg)
l.SYY o ’7/////// // YA/, // Yl /// Ao
(o) .39
). 39
e\ 104 O\ §2 10”4
b .o ' )
(1.4 .OO‘(‘ 5 LO'LU
T Y = =

AN rve aa



METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant: A SPHAT , st "B

Run No.:

Sample Date: g/ ZB / 77 Filter No.(s):

Job No.:

Sample Location: FIELD BZ—K( lﬂﬂ(ﬁdm 7/3>

Recovery Date: XAD-2 Trap No.(s):

Sample Recovery Person EAK______
‘Moisture Data

1 2 3

4
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 ml H20) | (knockout) | Silica gel
Trap untipped) (tipped (untipped) | (untipped)
Finalwt. |4460.0|50% 6| 706 £ 7/0.3 £00.0 | 7 g g
Initialwt. | 5231509 T | 70 6. & 72/0.7 15779 D |g
g

Net wt. _

Train System:

Probe:

Filter: Color - Loading -
Impinger Contents:
Silica Gel: @Grams Used - Color - % Spent -

Condensate »Observe_d In Front Hglf:

Filter Container No. marked/sealed:
XAD Module Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
Liquid level
Impinger Contents Container No.: | marked/sealed:
Liquid level

Impinger Rinse (Acetone/MeCi2) Container No.:

marked/sealed:




N

(’ -~ /!~ O < |
Page ol
Plant Name: AsPrper Pesnr "z | TestDate: ____ . _
Run Number: Operator: __
Traverse [Sampling ) Clock Time] Gas Mcter Velocity | Orifice Pies. Differential] Stack Probe Impinger Dry Gas Mcter Temp. Pump
Paint Time, (24-hour Reading liead ¢ P,) (A1) in. 11,0 Temp. *F| Temp./ Filter | Temp. Talei Oallel Vacuum
Number | (min.) clock) ()3 | in 120 | Desired Actual 19 Temp® F *F (By)°F () °F | 1n.tig
| / 170184 0.4 - ! K& §3 3
/ > I .50 | 0.42 2 153 Tasy ] ¢ €S ¢ I
s / 25494 oy IS8 Jow 1o | ¢t 90 gk /7
/ /5.6 > ' 23) |29 I>54 ) co 70 &y 93
=Lt 2.3 230 / 90 &C
ERASY >/ 7
) TS
/\ AV H
[
]

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/




MULTI-METALS SAMPLE RECOVERY DATA

Plant '~ AsPuger Poanr "B RunNo.. FB

Date: ©)2%]97% Sample Box No.: Job No.:

Sample Location: N /A

Sample Type: MZ9

Sample Recovery Person: . MeRG AN

__(wC_ontainer ?esqﬂg{ion Volunle. m!| Sealed/Level Marked

2

M3F .+

1 Filter No.(s)
2 Acetone Rinse
3 Nitric ‘Ri‘n.s_”t_a ‘

4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter

5A Nitric Rinse - Impinger No. 4

58 KMNO4/H20 Rinse - Impingers 5 & 6

_ 5C HCI Rin§e -_v‘|mpingers 5&6
Mmstur Data
Impinger Contents Initial Weight, grams

No. Volume, mi Initial Final Net
! EMPTY = F24.( 7.6 )
2 sop[io7, Leo 927.2. 27,2 &
3 5"7ai1c>"7tD leo 753\ I53%. 2 o.|
q EMPTY & 622, | L22. ¢
5 KMAO4 o frddg (832 0.7
¢ KMnOy 180 135k 7371 0.5
7 e N[A 267.F 26%.1- 0.5

Total 1'%

Comments:







