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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 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 counter flow rotary drum aggregate dryer, which was
located at Asphalt Plant “A” in Clayton, North Carolina. 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 counter flow rotary dryers in the asphalt production source
category. The results of the emissions testing program conducted at a facility employing a
paralle] 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 “A”. 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 analysis, 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
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HAPs are emitted at levels that would justify regulation under the Maximum Achievable Control
Technology (MACT) program.

The test program at Asphalt Plant “A” was completed during the week of August 18,
1997. The basic test methods that were employed were EPA Test Methods 1 (sample point
location), 2 (gas velocity), 3 (gas molecular weight), 4 (gas moisture volume content),
5 (particulate matter concentration), 9 (plume opacity), 23 (dioxin and furan concentration) and
29 (metals concentrations). PM concentrations were determined by using tared filters in the
Method 29 sampling train. The work assignment issued by EMC called for testing to be
conducted during the production of asphalt with Reclaimed Asphalt Pavement, or RAP. At the
request of EPA, an additional sampling run was conducted while the makeup material consisted
solely of virgin aggregate. The results of all four of the test runs are presented in Section 2.0 of
this report. The work assignment also specified testing to quantify both controlled and
uncontrolled emissions. However, during the initial stages of testing of the uncontrolled dryer
exhaust, sampling had to be discontinued due to extremely high grain loading conditions which
far exceeded the sampling capacity of the Method 23 and Method 29 sampling trains. After
telephone consultations with personnel from ESD and EMC, testing activities of the uncontrolled
emissions were deleted from the scope of work.

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 locations (prior to cancellation of these testing
activities), visual emissions observations of controlled emissions, and sample recovery support.
TLI provided analytical services for the quantification of PCDDs/PCDF's 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 test 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 (WAM) and coordinated all of the on-site testing activities. The sampling locations at
Asphalt Plant “A” are shown in Figure 1.2.
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2.0 SUMMARY OF RESULTS

This section summarizes the results of the testing program at the Asphalt Plant “A”. 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 19, 1997 through August 21, 1997, during
which time four sampling runs for both dioxins and furans (PCDDs/PCDFs) and metals were
conducted. Table 2.1 presents the “Emissions Test Log” which summarizes clock times, target
pollutants, and downtime 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 are presented in Tables 2.8 through
2.10. The results of the particulate matter (PM) and metals sampling runs conducted during RAP
addition are presented in Tables 2.11 through 2.16, and the results of the PM and metals runs
conducted during asphalt production with virgin aggregate are presented in Tables 2.17 through
2.19.

21 OXYGEN AND CARBON DIOXIDE MEASUREMENTS

Concurrent with the Method 23 and Method 29 sampling at the baghouse outlet, bag
samples of the effluent gas were collected and analyzed using an Orsat® apparatus to determine
oxygen (O,) and carbon dioxide (CO,) concentrations for the purpose of calculating stack gas
molecular weight. The O, and CO, concentrations presented for the first sampling run are the
average of the O, and CO, concentrations measured during runs two and three. The diluent
concentrations are presented in this manner because 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, because 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 % O,, and 3) concentrations adjusted to 7 % O, and 2378 tetra-
chlorinated dibenzo-p-dioxin (TCDD) toxic equivalent basis. Adjustment of the congeners to a
2378 toxic equivalent basis was accomplished using the Toxic Equivalency Factor (TEF) values
developed by the NATO Committee on the Challenges of Modern Society, August 1988.



TABLE 2.1

EMISSIONS SAMPLING TEST LOG

ASPHALT PLANT “A” - CLAYTON, NC

Target Run Time Down
Run ID Date g (24-hr . Comment
Pollutant Period(s)
clock)

Baghouse Inlet

S-M23-1-1* 8/19/97 PCDDs/PCDFs 0915-1010 0930-1005 Probe & filter plug

S-M26-1-1* 8/19/97 PM & Metals | 0915-1010 0930-1005 Probe & filter plug

Baghouse Outlet

S§-M23-0-1 8/19/97 PCDDs/PCDFs 0915-1456 0930-1104 Inlet sampling

issues
S-M29-0-1 8/19/97 PM & Metals 0915-1454 0930-1104 Inlet sampling
issues

S-M23-0-2 8/20/97 PCDDs/PCDFs 0822-1240 0902-0904 Port change
0946-0952 Port change
1031-1042 Port change
1114-1119 Port change
1201-1206 Port change

S-M29-0-2 8/20/97 PM & Metals 0822-1240 0904-0909 Port change
0946-0951 Port change
1031-1036 Port change
1114-1119 Port change
1200-1205 Port change

S§-M23-0O-3 8/20/97 PCDDs/PCDFs 1405-1730 1447-1452 Port change
1527-1529 Port change
1604-1613 Port change
1648-1655 Port change

Run stopped due to lightning

$-M29-0-3 8/20/97 PM & Metals 1405-1735 1447-1452 Port change
1529-1534 Port change
1613-1618 Port change
1655-1700 Port change

Run stopped due to lightning
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TABLE 2.1 (Concluded)

EMISSIONS SAMPLING TEST LOG

ASPHALT PLANT “A” - CLAYTON, NC

T ¢ Run Time D
Run ID Date arge (24-br (.)wn Comment
Pollutant Period(s)
clock)

S-M23-0-4 8/21/97 PCDDs/PCDFs 0741-1148 0821-0823 Port change
0903-0905 Port change

0945-0948 Port change

1028-1030 Port change

1110-1113 Port change

S-M29-0-4 8/21/97 PM & Metals 0741-1153 0823-0828 Port change
0905-0910 Port change

0948-0953 Port change

1030-1035 Port change

1113-1118 Port change

Test runs were aborted due to high grain Joading conditions at the baghouse inlet sampling location.
Subsequent test runs canceled.

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 several 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 CI*’ isotopes attached to the PCDDs/PCDFs congeners should
agree with the CI**/CI*’ 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.

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
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“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

({})

2.2.1 Baghouse Inlet - Asph roduction with P

Table 2.2 summarizes the PCDDs/PCDFs emissions sampling and stack gas parameters
at the baghouse inlet. For reasons stated previously, only one sampling run was conducted at this
location. Sampling was aborted approximately 10 minutes into the sample run when the
isokinetic sampling rate could not be maintained due to blockage of the sampling nozzle and the
probe liner with particulate matter. Sampling was halted at both the inlet and the outlet
locations, the sample train was disassembled, and large amounts of particulate matter were
removed from the sample nozzle, glass liner, and front half of the filter housing into a pre-
cleaned glass sample jar. The sample train was then reassembled, leak checked, and the attempt
was made to continue sampling. After approximately 10 more minutes of sampling, the sample
train plugged again, and the decision was made by the EPA WAM to cancel testing of the
uncontrolled dryer emissions.

Although the test cannot be considered to be valid due to the low sample volume of
10.94 dry standard cubic feet (dscf), which is equivalent to 0.310 dry standard cubic meters
(dscm), PES, at the direction of EPA, recovered the sample fractions and submitted them for
analysis by the subcontracting laboratory. The inlet gas temperature was 230°F and contained
5.3% by volume CO,, 13.1% by volume O,, and 26.5% by volume moisture. The inlet gas
volumetric flow rate was 30,119 actual cubic feet per minute (acfm) which is equivalent to

16,819 dry standard cubic feet per minute (dscfm) or 476.3 dry standard cubic meters per minute
(dscmm).

Table 2.3 presents the PCDDs/PCDFs concentrations of the baghouse inlet gas stream.
The concentration of total PCDDs was 151 nanograms per dry standard cubic meter (ng/dscm),
and the concentration of total PCDFs was 2.9 ng/dscm. The concentration of total
PCDDs/PCDFs was 154 ng/dscm. The total PCDDs mass emission rate was 4,305 micrograms
per hour (ug/hr) and the total PCDFs mass emission rate was 83.9 pg/hr. The mass emission rate
of total PCDDs/PCDFs was 4,389 ug/hr.

The PCDDs/PCDFs 2378 toxic equivalent concentrations at the baghouse inlet are
presented in Table 2.4. Each PCDDs/PCDFs congener has been corrected to a reference O,
concentration of 7%, and then multiplied by the appropriate NATO 2378 TCDD toxic equivalent
factor. Because the measured oxygen concentration was 13.1% by volume, the corrected
concentrations are greater than the actual concentrations. The concentration of total PCDDs was
268 ng/dscm, corrected to 7% O, and the concentration of total PCDFs was 5.23 ng/dscm
corrected to 7% O,, therefore the total PCDDs/PCDF's concentration was 274 ng/dscm, corrected
to 7% O,. The total PCDDs concentration was 0.398 ng/dscm corrected to 7% O, and
2378-TCDD equivalents, and the total concentration of PCDFs was 0.143 ng/dscm corrected to
7% O, and 2378-TCDD equivalents. The concentration of total PCDDs/PCDF's corrected to 7%
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TABLE 2.2

PCDDs/PCDFs EMISSIONS SAMPLING AND INLET GAS PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number l S-M23-1-1
Date 8/19/97
Time 0915-1010
Total Sampling Duration, minutes 20
Average Sampling Rate, dscfm? 0.55
Sample Volume:

dscf® 10.94

dscm® 0.310
Inlet Gas Temperature, °F 230
O, Concentration, % by volume 13.1
CO, Concentration, % by volume 53
Moisture, % by volume 26.5
Inlet Gas Volumetric Flow Rate:

acfm? 30,119

dscfm® 16,819

dscmmcIsokinetic Sampling Ratio, % 476.3

77.0

* 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

¢ Dry standard cubic meters per minute at 20°C and 1 atm
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TABLE 2.3

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

CONCENTRATION® EMISSION RATE®
CONGENER ng/dscm, as measured ug/hr
S-M23-1-1 S-M23-1-1
Dioxins
2378 TCDD {0.0129} {0.369}
Total TCDD 0.161 4.61
12378 PeCDD 00161 0.461
Total PeCDD 0226 6 46
123478 HxCDD 0.0646 1.84
123678 HxCDD 0.129 3.69
123789 HxCDD 0 161 4.61
Total HxCDD 1.45 41.5
1234678 HpCDD 232 66.4
Total HpCDD 5.16 148
Octa CDD 144 4,105
Total CDD 151 4,305
Furans
2378 TCDF {0.0646} {1.84}
Total TCDF 0.452 12.9
12378 PeCDF 0.0258 0.738
23478 PeCDF 0.0646 1.84
Total PeCDF 0.387 11.1
123478 HXxCDF 0.194 5.53
123678 HxCDF 0.0646 1.84
234678 HxCDF {0.0646} {1.84}
123789 HxCDF 0.0226 0.646
Total HxCDF 0.613 17.5
1234678 HpCDF 0.387 11.1
1234789 HpCDF 0.129 3.69
Total HpCDF 0.968 21.7
. Octa CDF 0.516 14.8
Total CDF 2.94 83.9
Total PCDDs + PCDFs 154 4,389

: Nanogram per dry standard cubic meter at 20°C and | atm.

b Micrograms per hour.
{} Estimated Maximum Possible Concentration. EMPC values are counted in totals and averages.



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 “A” - CLAYTON, NC

CONCENTRATION® 2378 TOXIC EQUIVALENTS
CONGENER ng/dscm,oadjusted to 237§'T¢DD" ng/dscm, adjusted to 7% O,
7% O, oxic
Equivalent Factor
S-M23-1-1 S-M23-1-1
Dioxins
2378 TCDD {0.0230} 1.00 {0.0230}
Total TCDD 0.288
12378 PeCDD 0.0288 0.500 0.0144
Total PeCDD 0.403
123478 HxCDD 0.115 0.100 0.0115
123678 HxCDD 0.230 0100 0.0230
123789 HxCDD 0.288 0.100 0.0288
Total HxCDD 2.59
1234678 HpCDD 4.14 0.010 0.0414
Total HpCDD 9.20
Octa CDD 256 0.001 0.256
Total PCDD 268 {0.398}
Furans
2378 TCDF {0.115} 0.100 {0.0115}
Total TCDF 0.805
12378 PeCDF 0.0460 0.050 0.00230
23478 PeCDF 0.115 0.500 0.0575
Total PeCDF 0.690
123478 HxCDF 0.345 0.100 0.0345
123678 HxCDF 0.115 0.100 0.0115
234678 HxCDF {0.115} 0.100 {0.0115}
123789 HXCDF 0.0403 0.100 0.00403
Total HxCDF 1.0
1234678 HpCDF 0.690 0.010 0.00690
1234789 HpCDF 0.230 0.010 0.00230
Total HpCDF 1.73
Octa CDF 0.920 0.001 0.000920
Total CDF 5.23 {0.143}
Total PCDDs + PCDFs 274 _ {0.541}

* Nanogram per dry standard cubic meter adjusted to 7% oxygen at 20°C and | atm.
b North Atlantic Treaty Organization, Committee on the Challenges of Modern Socicty. Pilot study on International Information Exchange

on Dioxins and Related Compounds: International Toxicity Equivalency Factor (I-TEF) Methods of Risk Assessment for Compiex
Mixtures of Dioxins and Related Compounds. Report No. 176, August 1988.
{} Estimated Maximum Possible Concentration. EMPC values are counted in totals and averages.
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O, and 2378-TCDD equivalents at the baghouse inlet gas stream was 0.541 ng/dscm. The reader
is reminded that assumptions made on the basis of the results of testing at inlet location should
be made with care, due to the low sample volume and because only one sampling run was
conducted at the inlet location instead of the three normally preferred.

2.2.2 Baghouse Outlet - Asphalt Production with P

PES conducted three Method 23 sampling runs at the baghouse outlet during the production
of asphalt concrete with RAP. Table 2.5 summarizes the PCDDs/PCDF's sampling and exhaust
gas parameters. Each sampling run was 240 minutes in duration, with the exception of the third
test run which was 200 minutes. The third test run was stopped early at the direction of the EPA
WAM due to storms and lightning in the vicinity of the test location. The (3-run) average
sample volume was 153.390 dscf or 4.344 dscm. The (3-run) average stack gas temperature was
206°F and contained 5.3 % CO, by volume, 13.1 % O, by volume, and 21.6% moisture by

volume. The (3-run) average stack gas volumetric flow rate was 36,596 acfm or 22,533 dscfm or
638.1 dscmm.

Table 2.6 presents the PCDDs/PCDFs concentrations and emission rates at the baghouse
exhaust. The (3-run) average concentration of total PCDDs was 0.127 ng/dscm, and the (3-run)
average concentration of total PCDF in the stack gas was 0.0796 ng/dscm. The (3-run) average
concentration of total PCDDs/PCDFs was 0.207 ng/dscm. These values corresponded to average
emission rates of 4.69 ug/hr for total PCDDs, 3.04 pg/hr for total PCDFs, and 7.72 pg/hr for
total PCDDs/PCDFs compounds.

Table 2.7 presents the PCDDs/PCDFs concentrations adjusted to a reference diluent
concentration of 7% O,. Since the oxygen concentration of the effluent gas was greater than 7%
for every sampling run, the adjusted PCDDs/PCDFs values are greater than the actual values.
The (3-run) average adjusted concentration of total PCDDs was 0.227 ng/dscm @ 7% O,, the
(3-run) average adjusted concentration of total PCDFs was 0.142 ng/dscm @ 7% O,, and the (3-
run) average adjusted concentration of total PCDDs/PCDFs was 0.369 ng/dscm @ 7% O,. Also
presented in Table 2.7 are the PCDDs and PCDFs concentrations at 7 % O,, adjusted to a toxicity
equivalent to that 0of 2378 TCDD. The (3-run) average concentration of PCDDs was 0.000240
ng/dscm when presented on a 2378-TCDD toxic equivalent basis, the (3-run) average
concentration of PCDFs was 0.00590 ng/dscm when presented on a 2378-TCDD toxic equivalent
basis, and the concentration of total PCDDs/PCDFs compounds was 0.00830 ng/dscm, corrected
to a 2378-TCDD toxic equivalent basis, at a reference diluent concentration of 7% O,.

2.2 utlet - halt Pro i

At the request of EPA, PES conducted one test run at the baghouse outlet during the
production of asphalt concrete 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 165.621 dscf or 4.690 dscm. The stack gas temperature was 180 °F and

contained 3.2 % CO,, 10.8 % O,, and 18.9 % moisture. The stack gas volumetric flow rate was
37,027 acfm or 24,580 dscfm or 696.0 dscmm.
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TABLE 2.5

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

ASPHALT PRODUCTION WITH RAP

ASPHALT PLANT “A” - CLAYTON, NC

Run Number S-M23-O-1 | S-M23-0-2 | S-M23-0-3 Average
Date 8/19/97 8/20/97 8/20/97
Time 0915-1456 | 0822-1240 | 1405-1730
Sampling Duration, minutes 240 240 200 227
Average Sampling Rate, dscfm® 0.524 0.774 0.743 0.680
Sample Volume:
dscf® 125.786 185.768 148.617 153.390
dsem® 3.562 5.260 4.208 4.344
Stack Gas Temperature,°F 185 223 209 206
O, Concentration, % by volume 13.1 13.1 13.1 13.1
CO, Concentration, % by volume 53 5.5 5.1 53
Moisture, % by volume 18.4 24.1 224 21.6
Stack Gas Volumetric Flow Rate:
acfm? 30,291 41,402 38,097 36,596
dscfm? 20,210 24,166 23,222 22,533
dscmm*® 572.3 684.3 657.6 638.1
Isokinetic Sampling Ratio, % 94.6 106.8 106.7 102.7

* 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



TABLE 2.6

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

CONCENTRATION* EMISSION RATE®
CONGENER ‘ng/dsem, as measured ug/hr
S-M23-0-1 | S-M23-0-2 | S-M23-0-3 Average S-M23-0-1 | S-M23-0-2 { S-M23-0-3 Average |
Dioxins
2378 TCDD ND ND {0 000713} {0 000238} ND ND {0.0281} {0.00938}
Total TCDD 000197 0.00380 000238 000271 0.0675 0156 0.0938 0106
12378 PeCDD ND ND 000119 0 000396 ND ND 0 0469 0.0156
Total PeCDD {00112} 0.00570 000713 {0.00802} {0.386} 0.234 0281 {0.300)
123478 HxCDD ND ND 000190 0 00634 ND ND 0.0750 0.0250
123678 HxCDD 0.00281 {0.00380} 0.00475 {0 00379} 0.0964 {0.156} 0.188 {0.147}
123789 HxCDD 0.00562 ND {0 00238} {0 00266} 0.193 ND {0.0938} {0 0955}
Total HxCDD 0.0337 00152 00356 0 0282 116 0.624 141 1.06
1234678 HpCDD 0.0168 {0.00760} 00143 {00129} 0578 {0.312} 0563 {0484}
Total HpCDD 0.0281 0.00760 00143 00166 0964 0312 0.563 0613
Octa CDD 0149 00361 00309 00719 511 1.48 122 2 60
Total PCDD {0.224} 00684 00903 0127 {7 68} 281 356 4.69
Furans
2378 TCDF {0.00225} ND 000475 {0 00233} {00771} ND 0188 {00882}
Total TCDF 0.00842 000760 000713 000772 0.289 0312 0281 0.294
12378 PeCDF {0.00168} ND 000166 {0 00112} {0.0578} ND 0 066 {0.0412}
23478 PeCDF {0.00281} ND 0.00238 {0.00173} {0 0964} ND 0.0938 {0 063}
Total PeCDF 00140 ND 00143 000943 0482 ND 0.563 0.348
123478 HxCDF 00112 0.00760 0.0143 00110 0.386 0.312 0563 0420
123678 HxCDF 0 00281 0.00190 000475 000315 0.0964 0.0781 0188 0.121
234678 HxCDF 0.00562 0.00380 000475 000472 0.193 0.156 0188 0.179
123789 HXxCDF ND ND ND 0.00 ND ND ND 0.00
Total HxCDF 00337 00209 0.0404 00317 1.16 0.859 1.59 120
1234678 HpCDF {00197} 00133 00214 {0 0181} {0 675} 0.546 0.844 {0 688}
1234789 HpCDF 00112 000380 {0.00713} {0.00739} 0.386 0.156 {0.281} {0.274}
Total HpCDF 00112 0.0228 0.0214 00185 0.386 0937 0.844 0.722
Octa CDF 0.0112 0.0114 0.0143 00123 0386 0468 0.563 0472
Total PCDF 00786 00627 0.0974 0.0796 2.70 258 3.84 3.04
Total PCDD +
PCDF ) {0.302} 0.131 0.188 {0.207} {10.4} 5.39 7.41 {7.72}

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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TABLE 2.7

PCDDs/PCDFs STACK GAS CONCENTRATIONS AND 2378 TOXIC EQUIVALENT STACK
GAS CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN
ROTARY DRUM DRYER BAGHOUSE OUTLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “A” - CLAYTON, NC

CONCENTRATION* = 2378 TOXIC EQUIVALENTS
ng/dscm, adjusted to 7 percent O, E ng/dscm, adjusted to 7 percent O,
a2
CONGENER 8
=
$M23-0-1 | SM23-0-2 | SMB-03 |\ 00 ® $-M23-0-1 $-M23-0-2 $-M23-0-3 Average
«
Dioxins
2378 TCDD ND ND {0.00127) | {ooood23) | 1.0 ND ND {0 00127} {0.000423)
Total TCDD 0.00350 0.00678 0.00423 0.00484
12378 PeCDD ND ND 0.00212 0 00706 050 ND ND 0.00106 0.000353
Total PeCDD {00200} | 0.0102 0.0127 {00143}
123478 HxCDD ND ND 0.00339 0.00113 010 ND ND 0.000339 0.000113
123678 HxCDD 0.00500 {0.00678} | 000847 0 00675 010 0.000500 {0.000678) 0.000847 {0.000675}
123789 HxCDD 0.0100 ND {0.00423} | {oo0475} | 010 0.00100 ND {0 000423} | {0.000475)}
Total HxCDD 0.0600 0.0271 0.0635 00502
1234678 HpCDD 0.0300 {0.0136} | 00254 {0.0230} 0.01 0.000300 {0.000136)} 0.000254 {0.000230}
Total HpCDD 0.0500 00136 0.0254 0.0297
Octa CDD 0.265 0.0644 0.0550 0128 0.001 | 0000265 0.0000644 0.0000550 0.000128
Total CDD {0 399) 0.122 0161 {0227} 0.00207 {0.0000877} | {0.00425} {0.000240)
Furans
2378 TCDF {0.00400} | ND 0 00847 {0.00416) | 010 {0.000400} | ND 0.000847 {0.000416}
Total TCDF 0.0150 00136 00127 0.0138
12378 PeCDF {0.00300} | ND 000296 {0 00199} | 0.05 {0000150) | ND 0 000148 0.0000994
23478 PeCDF {0.00500) | ND 0.00423 {0.00308} | 0.50 {0.00250) ND 0.00212 {0.00154)
Total PeCDF 0.0250 ND 00254 0.0168
123478 HXCDF 0.0200 00136 0.0254 00197 010 0.00200 0.00136 0.00254 0.00197
123678 HXxCDF 0.00500 0.00339 000847 000562 0.10 0.000500 0.000339 0.000847 0.000562
234678 HXCDF 0.0100 0.00678 0.00847 0.00842 0.10 0.00100 0 000678 0.000847 0.000842
123789 HXCDF ND ND ND 000 0.10 ND ND ND 0.00
Total HxCDF 0.0600 0.0373 00720 0.0564
1234678 HpCDF {0.0350) | 0.0237 0.0381 (0.0323} | o.01 {0.000350} | 0000237 0.000381 {0.000323}
1234789 HpCDF 0.0200 0.00678 {0.0127) {0.0132) 0.01 0.000200 0.0000678 {0.000127) | {0.000132}
Total HpCDF 0.0200 0.0407 0.0381 0.0329
Octa CDF 0.0200 00203 0.0254 0.0219 0.001 { 0.0000200 0.0000203 0.0000254 0.0000219
Total CDF 0.140 0.112 0.174 0.142 {0.00712} 0.00270 0.00788 {0.00590}
Total CDD + CDF {0.539} 0.234 | 0335 {0.369) {0.00919} | {0.00357) {0.0121} {0.00830}

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

North Atlantic Treaty Organization, Committee on the Challenges of Modern Socicty. 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 and averages.
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TABLE 2.8

PCDDs/PCDFs EMISSIONS SAMPLING AND STACK GAS PARAMETERS
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number S-M23-0-4
Date 8/21/97
Time 0741-1148
Sampling Duration, minutes 240
Average Sampling Rate, dscfm® 0.690
Sample Volume:

dscf® 165.621

dscm® 4.690
Stack Gas Temperature,°F 180
O, Concentration, % by volume 10.8
CO, Concentration, % by volume 3.2
Moisture, % by volume 18.9
Stack Gas Volumetric Flow Rate:

acfm¢ 37,027

dscfm? 24,580

dscmm® 696.0
Isokinetic Sampling Ratio % 93.7

* 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 presents the PCDDs/PCDFs stack gas concentrations and emission rates. The
concentration of total PCDDs was 0.0527 ng/dscm, and the concentration of PCDFs was 0.0576
ng/dscm. The concentration of total PCDDs/PCDFs was 0.110 ng/dscm. These values
corresponded to emission rates of 2.20 pg/hr for PCDDs, 2.40 ug/hr for PCDFs and a total
emission rate of 4.60 pg/hr for all PCDDs/PCDFs. Table 2.10 presents the PCDDs/PCDFs
concentrations adjusted to 7% O,. The measured stack gas O, concentration was 10.8 %.
Therefore, the adjusted PCDDs/PCDFs concentrations were greater than the actual
concentrations. The adjusted concentration of total PCDDs was 0.725 ng/dscm @ 7 % O,, and
0.0792 ng/dscm @ 7 %0, for PCDFs. The adjusted concentration of total PCDDs/PCDFs was
0.152 ng/dscm @ 7 % O,. Table 2.10 also presents the adjusted concentrations in 2378 toxic
equivalents. The TEF concentration for total PCDDs/PCDF's was 0.004 pg/dscm.

23  PARTICULATE MATTER AND METALS MEASUREMENTS

2.3.1 Baghouse Inlet - Asphalt Production with RAP

As stated previously, only one sampling test run was attempted at the baghouse inlet.
Table 2.11 summarizes the particulate matter/metals emissions sampling and gas parameters at
the baghouse inlet. The total sampling time was 20 minutes. The sample volume was 10.491
dscf or 0.297 dscm. The exhaust gas temperature was 230 °F and contained 5.3% CO,, 13.1%
0,, and 26.1% moisture. The exhaust gas volumetric flow rate was 23,773 acfm or 13,353 dscfm
or 378 dscmm. Although the test was not valid due to a low sample volume, the sample was
recovered, extracted, and analyzed at the instruction of the EPA WAM to determine particulate
matter and metals catch weights.

Table 2.12 summarizes the exhaust gas particulate matter concentrations and emission
rates at the baghouse inlet. The concentration was 63.7 grains per dry standard cubic foot
(gr/dscf) or 146 grams per dry standard cubic meter (g/dscm). The concentrations are also shown
adjusted to 7% O,. The average mass emission rate was 7,296 pounds per hour (lb/hr) or
3,310 kilograms per hour (kg/hr).

Table 2.13 summarizes the exhaust gas metals concentrations and emission rates. Most
of the target metals were found to be present in the sample. Concentrations ranged from 11,944
micrograms per dry standard cubic meter (ug/dscm) for phosphorus to 3.26 pg/dscm for
selenium.

2-13



PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES

TABLE 2.9

ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “A” - CLAYTON, NC

CONCENTRATION" EMISSION RATE?
CONGENER ng/dscm, as measured ug/hr
S-M23-0-4 S-M23-0-4
Dioxins
2378 TCDD ND ND
Total TCDD {0.00149} {0.0623}
12378 PeCDD ND ND
Total PeCDD 0.00213 0.0890
123478 HxCDD ND ND
123678 HxCDD 0.00213 0.0809
123789 HxCDD ND ND
Total HxCDD 0.0149 0.623
1234678 HpCDD {0.00853) {0.356)
Total HpCDD {0.0149) {0.623)
Octa CDD 0.0192 0.801
Total PCDD {0.0527} {2.20}
Eurans
2378 TCDF ND ND
Total TCDF 0.00640 0.267
12378 PeCDF ND ND
23478 PeCDF {0.00213} {0.0890}
Total PeCDF 0.00213 0.0890
123478 HxCDF 0.00640 0.267
123678 HxCDF 0.00213 0.0890
234678 HxCDF 0.00426 0.178
123789 HxCDF ND ND
Total HXCDF 0.0192 0.801
1234678 HpCDF 0.0107 0.445
1234789 HpCDF 0.00426 0.178
Total HpCDF 0.0192 0.801
Octa CDF 0.0107 0.445
Total PCDF 0.0576 2.40
Total PCDDs+ PCDFs {0.110} {4.60}

* 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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TABLE 2.10

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

CONCENTRATION® 2378 TOXIC EQUIVALENTS
CONGENER ng/dscm, adjusted to 7 % O, 2378-TCDD® ng/dsem, adjusted to 7 % O,
Toxic Equiv.
S-M23-0-4 Factor S-M23-0-4
10X1;

2378 TCDD ND 1.000 ND

Tota} TCDD {0.00205}

12378 PeCDD ND 0.500 ND

Total PeCDD 0.00293

123478 HxCDD ND 0.100 ND

123678 HxCDD 0.00293 0.100 0.000293

123789 HxCDD ND 0.100 ND

Total HxCDD 0.0205

1234678 HpCDD {0.0117} 0.010 {0.000117}

Total HpCDD {0.0205}

Octa CDD 0.0264 0.001 0.0000264

Total CDD {0.725) {0.000437)
Furans

2378 TCDF ND 0.100 ND

Total TCDF 0.00880

12378 PeCDF ND 0.050 ND

23478 PeCDF {0.00293} 0.500 {0.00147)

Total PeCDF 0.00293

123478 HxCDF 0.00880 0.100 0.000880

123678 HxCDF 0.00293 0.100 0.000293

234678 HxCDF 0.00587 0.100 0.000587

123789 HxCDF ND 0.100 ND

Total HxCDF 0.0264

1234678 HpCDF 0.0147 0.010 0.000147

1234789 HpCDF 0.00587 0.010 0.0000587

Total HpCDF 0.0264

Octa CDF 0.0147 0.001 0.0000147

Total CDF 0.0792 {0.000345)
Total PCDDs + PCDFs {0.152} {0.000389}

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

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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TABLE 2.11

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

Run Number S-M29-1-1
Date 8/19/97
Time 0915-1010
Sampling Duration, minutes 20
Average Sampling Rate, dscfm® 0.525
Sample Volume:

dscf® 10.491

dscm® 0.297
Inlet Gas Temperature, °F 230
O, Concentration, % by volume 13.1
CO, Concentration, % by volume 53
Moisture, % by volume 26.1
Exhaust Gas Volumetric Flow Rate:

acfm® 23,773

dscfm® 13,353

dscmm*® 378
Isokinetic Sampling Ratio, % 93.6

* 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.




TABLE 2.12.

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

ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number S-M29-1-1
Date 8/19/97
Time 0915-1010
Particulate Matter Concentration:
gr/dscf® 63.7
gr/dscf @ 7% O, 114
g/dscm® 146
g/dscm @ 7% O,° 260
Particulate Matter Emission Rate:
Ib/hr ¢ 7,296
kg/hr 3,310

* 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 | 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 2.13

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number S-M29-1-1
Date 8/19/97
Clock Time, 24-hr Clock 0915-1010
Antimony (Sb)

pg/dsem? ND
ng/dsem @ 7% O,° ND
g/hr ND
Arsenic (As)

pg/dscm® 51.2
pg/dscm @ 7% O, 91.2
g/hre 1.16
Barium (Ba)

pg/dscm® 2,063
pg/dscm @ 7% O, 3,677
g/hr* 46.8
Beryllium (Be)

pg/dscm® ND
pg/dsem @ 7% O,° ND
g/hr ND
Cadmium (Cd)

ng/dscm® 22.5
pg/dsem @ 7% O, 40.1
g/hre 0.511
Chromium (Cr)

pg/dscm® 91.7
pg/dscm @ 7% O, 163
g/hrt 2.08
Cobalt (Co)

pg/dsem® 89.2
pg/dsem @ 7% O,° 159
g/hr 2.02
Copper (Cu)

pg/dsem® 417
pg/dsem @ 7% O, 743
g/hr 9.46

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.
ND - Not detected.
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TABLE 2.13 (Concluded)

METALS CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE INLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number S-M29-1-1
Lead (Pb)

pg/dscm® 170

pg/dscm @ 7% O, 302

g/hr 3.85
Manganese (Mn)

pg/dsem* 3,946

pg/dsem @ 7% O 7,032

g/hr 89.5
Mercury (Hg)

pg/dscm® ND

pg/dscm @ 7% O,° ND

g/hr ND
Nickel (Ni)

pg/dsecm® 39.8

pg/dscm @ 7% O, 70.9

g/hr 0.903
Phosphorus (P)

pg/dsem® 11,934

pg/dscm @ 7% O, 21,267

g/hr 271
Silver (Ag)

pg/dscm* ND

pg/dsem @ 7% O,° ND

g/hr ND
Selenium (Se)

pg/dscm® 3.26

pg/dsem @ 7% O,° 5.81

g/hr 0.0740
Thallium (TD)

pg/dscm® 9.76

pg/dscm @ 7% O,° 17.4

g/ 0.221
Zinc (Zn)

ug/dscm* 1,752

pg/dscm @ 7% O, 3,123
| g/hr 39.8

* 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% 0,.
¢ Grams per hour.

ND - Not detected.
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2.3.2 Baghouse OQutlet - Asphalt Production with RAP

Table 2.14 summarizes the particulate matter/metals emissions sampling and stack gas
parameters. The total sampling time for each test run was 240 minutes, except the third test run
which was 200 minutes. The average sample volume was 166.137 dscf or 4.704 dscm. The
average stack gas temperature was 203 °F and contained 5.3% CO,, 13.1% O,, and 20.2%

moisture. The average stack gas volumetric flow rate was 37,437 acfm or 23,661 dscfm or
670 dscmm.

Table 2.15 summarizes the stack gas particulate matter concentrations and emission rates.
The average concentration was 0.0176 gr/dscf or 0.0402 g/dscm. The concentrations are also
shown adjusted to 7% O,. The average emission rate was 3.43 1b/hr or 1.56 kg/hr.

Table 2.16 summarizes the stack gas metals concentrations and emission rates. Most of
the target metals were found to be present in all three samples. Average concentrations ranged
from 0.0231 pg/dscm for antimony to 45.5 pg/dscm for phosphorus. Beryllium was not detected
during any of the sampling runs, cobalt was only detected during the first run, and silver and
thallium were only detected during two of the sampling runs. There were two instances where
the target metal was detected, but was present at a concentration less than the concentration
detected in the reagent blank samples. In these two cases (antimony during the third run and
silver during the second run) a value of 0.00 has been reported.

2.3.3 Baghouse Qutlet - Asphalt Production without RAP

PES conducted one test run at the baghouse outlet during asphalt production without
RAP. Table 2.17 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
168.390 dscf or 4.768 dscm. The stack gas temperature was 180°F and contained 3.2 % CO,,

10.8 % O,, and 18.7 % moisture. The stack gas volumetric flow rate was 36,415 acfm or 24,240
dscfm or 686 dscmm.

Table 2.18 summarizes the stack gas particulate matter concentrations and emission rates.
The concentration was 0.00122 gr/dscf or 0.00279 g/dscm. The concentrations are also shown
adjusted to 7% O,. The average PM emission rate was 0.253 Ib/hr or 0.115 kg/hr.

Table 2.19 summarizes the stack gas metals concentrations and emission rates. Most of
the target metals were present in the sample. Concentrations ranged from 0.0436 pg/dscm for
silver to 15.2 pug/dscm for phosphorus. In general, the emissions of metals during production
without RAP was less that emissions during production with RAP. In the cases of antimony,
silver, and selenium, the quantities detected in the sample were less than the quantities detected
in the reagent blanks. For these three targets, values of 0.00 have been reported.
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TABLE 2.14

PARTICULATE/METALS EMISSIONS SAMPLING AND
STACK GAS PARAMETERS

ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number S§-M29-O-1 | S-M29-O0-2 | S-M29-O-3 Average
Date 8/19/97 8/20/97 8/20/97
Time 0915-1454 | 0822-1240 | 1405-1735
Sampling Duration, minute 240 240 200 227
Average Sampling Rate, dscfm?® 0.644 0.830 0.723 0.732
Sample Volume:
dscf® 154.579 199.270 144.561 166.137
dsem*® 4.377 5.643 4.094 4.704
Stack Gas Temperature, °F 179 222 207 203
O, Concentration, % by volume 13.1 13.1 13.1 13.1
CO, Concentration, % by volume 5.3 5.5 5.1 5.3
Moisture, % by volume 174 19.0 24.2 20.2
Volumetric Flow Rate:
acfm? 32,964 42,043 37,305 37,437
dscfm® 22,478 26,229 22,276 23,661
dscmm® 637 743 631 670
Isokinetic Sampling Ratio, % 95.6 103.9 106.5 102.0
Stack Gas Opacity:
Average Opacity, % <5 <5 <5 <5
Calculated Average, % 2.15 1.21 0.702 1.35
Max. Single Reading, % 15 20 15 -
Max. 6-min. Block Avg., % 6.25 2.62 1.67 -
Max. 6-min Rolling Avg., % 6.46 2.75 2.17 -

* 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 2.15

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES
ROTARY DRUM DRYER - BAGHOUSE OUTLET
ASPHALT PRODUCTION WITH RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number S-M29-0-1 | S-M29-0-2 | S-M29-0-3 | Average
Date 8/19/97 8/20/97 8/20/97
Time 0915-1454 0822-1240 1405-1735
Particulate Matter Concentration:
gr/dscf® 0.0449 0.00482 0.00292 0.0176
gr/dscf @ 7% O,° 0.0800 0.00858 0.00521 0.0313
g/dscm® 0.103 0.0110 0.00669 0.0402
g/dsem @ 7% O,° 0.183 0.0196 0.0119 0.0716
Particulate Matter Emission Rate:
Ib/hre 8.65 1.08 0.558 3.43
kg/hrf 3.93 0.491 0.253 1.56

* 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.
f Kilograms per hour.
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TABLE 2.16

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

Run Number S-M29-0O-1 S$-M29-0-2 S-M29-0-3 AverageJ
Date 8/19/97 8/20/97 8/20/97
Time 0915-1454 0822-1240 1405-1735
Antimony (Sb)
pg/dscm® 0.0640 0.00532 0.00 0.0231
pg/dsem @ 7% O, 0.114 0.00947 0.00 0.0412
g/hr 0.00244 0.000237 0.00 0.000893
Arsenic (As)
pg/dscm? 0.608 0.133 0.188 0.310
pg/dscm @ 7% O, 1.08 0.238 0.334 0.552
g/hrf 0.0232 0.005%94 0.00712 0.0121
Barium (Ba)
pg/dscm® 499 837 4.39 20.9
pg/dscm @ 7% O,° 89.0 14.9 7.82 37.2
g/hr 1.91 0.373 0.166 0.815
Beryllium (Be)
pg/dscm® ND ND ND ND
pg/dsem @ 7% O, ND ND ND ND
g/hre ND ND ND ND
Cadmium (Cd)
pg/dscm® 0.199 0.395 0.440 0.345
pg/dsem @ 7% O,° 0.355 0.704 0.784 0.614
g/hre 0.00759 0.0176 0.0166 0.0139
Chromium (Cr) ]
pg/dscm® 1.47 0.161 0.125 0.584
pg/dsem @ 7% O,° 2.61 0.287 0.222 1.04
g/hrf 0.0560 0.00719 0.00472 0.0226
Cobalt (Co)
pg/dscm® 0.416 ND ND 0.139
pg/dscm @ 7% O, 0.741 ND ND 0.247
g/hre 0.0159 ND ND 0.00529
Copper (Cu)
pg/dscm® 4.05 0.77 1.68 2.16
pg/dscm @ 7% O,° 7.21 1.37 299 3.86
g/hr 0.155 0.0342 0.0635 0.0841
Lead (Pb)
pg/dscm* 6.07 1.41 26.6 114
pg/dscm @ 7% O,° 10.8 2.51 474 20.2
g/hrt 0.232 0.0628 1.01 0.434

* 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.

ND - Not Detected.
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TABLE 2.16 (Concluded)

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

Run Number S-M29-0O-1 S-M29-0-2 | S-M29-0O-3 Average |
Manganese (Mn)

pg/dscm* 47.1 5.88 3.46 18.8

pg/dscm @ 7% O,° 83.9 10.5 6.17 33.5

g/hr 1.80 0.262 0.131 0.731
Mercury (Hg)

pg/dsem® 0.500 0.431 3.78 1.57

pg/dscm @ 7% O,° 0.892 0.767 6.74 2.80

g/hrf 0.0191 0.0192 0.143 0.0605
Nickel (Ni)

pg/dscm? 0.868 0.298 0.784 0.650

pg/dscm @ 7% O, 1.55 0.53 1.40 1.16

g/hr 0.0332 0.0133 0.0297 0.0254
Phosphorus (P)

pg/dsem® 90.9 20.4 253 45.5

pg/dscm @ 7% O,° 162 36.3 45.1 81.2

g/hr 3.47 0.909 0.959 1.78
Silver (Ag)

pg/dsem® ND 0.00 0.151 0.0505

pg/dsem @ 7% O, ND 0.00 0.270 0.0900

g/hr ND 0.00 0.00573 0.00191
Selenium (Se)

pg/dsem® 0.139 0.0603 2.32 0.840

pg/dscm @ 7% O, 0.248 0.107 4.13 1.50

g/hr* 0.00532 0.00269 0.0877 0.0319
Thallium (T})

pg/dscm® ND 0.0372 0.0562 0.0311

pg/dscm @ 7% O,° ND 0.0663 0.100 0.0555

g/hrt - ND 0.00166 0.00213 0.00126
Zinc (Zn)

pg/dscm* 323 10.4 9.22 17.3

pg/dscm @ 7% O, 57.5 18.6 16.4 30.8
| _g/hr* 1.23 0.464 0.349 0.682

* 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.
ND - Not detected
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TABLE 2.17

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

Run Number S-M29-0-4
Date 8/21/97
Time 0741-1153
Sampling Duration, minutes 240
Average Sampling Rate, dscfm® 0.702
Sample Volume:
dscf® 168.390
dscm® 4,768
Stack Gas Temperature, °F 180
O, Concentration, % by volume 10.8
CO, Concentration, % by volume 3.2
Moisture, % by volume 18.7
Stack Gas Volumetric Flow Rate:
acfm® 36,415
dscfm® 24,240
dscmm® 686
Isokinetic Sampling Ratio, % 95.0
Stack Gas Opacity:
Average Opacity, % <5
Calculated Average, % 0.104
Max. Single Reading, % 5
Max. 6-min. Block Avg., % 0.42
Max. 6-min Rolling Avg., % 0.42

* 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 2.18

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

ASPHALT PRODUCTION WITHOUT RAP
ASPHALT PLANT “A” - CLAYTON, NC

Run Number S-M29-0-4
Date 8/21/97
Time 0741-1153
Particulate Matter Concentration:
gr/dscf 0.00122
gr/dscf @ 7% O,° 0.00168
g/dscm® 0.00279
g/dsem @ 7% O,° 0.00384
Particulate Matter Emission Rate:
Ib/hr® 0.253
kg/hr’ 0.115

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

Kilograms per hour.
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TABLE 2.19

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

Run Number S-M29-O-4
Date 8/21/97
Time 0741-1153
Antimony (Sb)

ug/dscm® 0.00

ug/dsem @ 7% O, 0.00

g/hr° 0.00
Arsenic (As)

ug/dscm® ND

ug/dsem @ 7% O,° ND

g/hr ND
Barium (Ba)

ug/dsem® 2.06

ug/dscm @ 7% O, 2.84

g/hre 0.0849
Beryllium (Be)

ug/dsem® ND

ug/dscm @ 7% O, ND

g/hr ND
Cadmium (Cd)

ug/dsem® ND

ug/dscm @ 7% O, ND

g/hrt ND
Chromium (Cr)

ug/dscm® 0.00881

ug/dscm @ 7% O, 0.0121

g/hrf 0.000363
Cobalt (Co)

ug/dscm® ND

ug/dsem @ 7% O, ND

g/hrt ND
Copper (Cu)

ug/dsem* 0.277

ug/dscm @ 7% O,° 0.381

ghr 0.0114
Lead (Pb)

ug/dsem® 0371

ug/dsem @ 7% O, 0.511

g/hrf 0.0153

* 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 2.19 (Concluded)

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

Run Number S-M29-O0-4
Manganese (Mn)

ug/dsem® 14.8

ug/dsem @ 7% O,° 20.4

g/hrt 0.611
Mercury (Hg)

ug/dsem® 0.438

ug/dsem @ 7% O,° 0.603

g/hr 0.0181
Nickel (Ni)

ug/dsem® 0.0778

ug/dsem @ 7% O,° 0.107

g/hr 0.00320
Phosphorus (P)

ug/dsem® 15.2

ug/dsem @ 7% O,° 20.9

g/hr 0.624
Silver (Ag)

ug/dsem? 0.00

ug/dsem @ 7% O,° 0.00

g/hr 0.00
Selenium (Se)

ug/dsem® 0.00

ug/dsem @ 7% O 0.00

g/hr 0.00
Thallium (T1)

ng/dsem® ND

ug/dscm @ 7% O, ND

g/hrt ND
Zinc (Zn)

ug/dsem® 4.80

ug/dsem @ 7% O,° 6.61

g/hr 0.198

* 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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2.4 DETERMINATION OF VISIBLE EMISSIONS

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 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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3.0 PROCESS DESCRIPTION

The Asphalt Plant “A” concrete production facility in Clayton, North Carolina, has been
in operation since 1989. It is a counter flow, continuous drum mix process. The dryer/mixer is
an ASTEC double-barrel drum, a variation of the drum mixer, with a rated capacity of 400 tons
per hour (tph). The plant has the capability of producing up to 15 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 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, and crushed and
screened to the appropriate size for further processing.

In the counter flow continuous double-barrel 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 inner drum, entering at the
opposite end of the burner (hence, the descriptor “counter” flow). The aggregate moves toward
the bumner within the inner drum and is dried. The hot aggregate falls to the outer drum through
holes at the burner end of the inner drum. As the hot aggregate moves along the outer drum,
liquid asphalt cement and conditioner are delivered to the drum mixer by a variable flow pump
that is electronically linked to the aggregate feed weigh scales. Recycled dust from the control
system and RAP (if used) are also added into the outer drum. The resulting asphalt concrete
mixture is discharged from the outer drum and conveyed to storage silos for delivery to trucks.

There are five cold storage bins and three hot mix storage silos at Asphalt Plant “A”. The
hot mix storage silo capacity is 200 tons each, for a total of 600 tons. There are three screens for
aggregate sizing and one 52,000 gallon (130 ton) heated asphalt cement storage vessel. The
plant uses virgin and recycled No. 2 fuel oil, supplied by Noble Oil Services, Inc., for all its
process fuel needs. A fuel assay report is presented in Appendix A. Virgin fuel oil is used
during extremely cold weather and/or if there is a fuel-related problem with the burner.
Therefore, virgin fuel is usually only used during the winter months (January/February). The
amount of energy needed from the fuel for the asphalt production process is 225,600 BTU per
ton of asphalt produced. The hot gas contact time with the aggregate is approximately one
minute, and the process time from the beginning of the drum to the coater is approximately six
minutes.
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Asphalt Plant “A” uses an asphalt cement (AC) called AC-20, obtained from Citgo of
Wilmington, North Carolina. An anti-strip conditioner, called Perma-Tac (from Arr-Maz), is
sometimes used; antistrip is required for all North Carolina Department of Transportation jobs.
For PM control, the Asphalt Plant “A” facility uses a fabric filter. The fabric filter is an ASTEC
Pulse-Jet, equipped with 1,024 14-ounce Nomex bags and is operated with an air-to-cloth ratio of
5.54:1 feet per minute. The process exits the drum and coater and proceeds into the fabric filter,
where it is exhausted through a stack. As mentioned above, the dust collected by the PM control
devices is recycled to the process.

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.

The average asphalt concrete production rates during the four test runs were 171, 276,
240, and 185 tph, respectively, corresponding to total production of 735, 1,187, 840, and
778 tons. During the first three test runs (August 19 and August 20), a surface asphalt coating
that included RAP was produced. During the fourth test run (August 21), a surface coating
(accounting for 75 % of the total asphalt concrete produced) and a binder coating (accounting for
25 % of total production) were produced, both without RAP. Recycled No. 2 fuel oil was used
for fuel in the production process during the tests. Conditioner was used during the four test runs
at a rate of 0.25 % of the asphalt cement used, for a total of 186, 302, 220, and 200 pounds,
respectively, during the four test runs.

Table 3.1 summarizes the operating conditions observed during the EPA source test
periods at Asphalt Plant “A”. 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.



TABLE 3.1

PLANT OPERATING CONDITIONS
ASPHALT PLANT “A” - CLAYTON, NC

Test Run “
S-M23-0O-1 S-M23-0-2 S-M23-0-3 S-M23-0-4
Process Data S-M29-0-1 S-M29-0-2 S-M29-0-3 S-M29-0-4
8/19/97 8/20/97 8/20/97 8/21/97
0915-1456 0822-1240 1405-1735 0741-1153
Product Type(s)® surface mix, with | surface mix, with surface mix, with surface mix, no
RAP (BCSC, RAP (BCSC, RAP (BCSC, RAP (BCSC,
Type RDS) Type RDS) Type RDS) Type HDS); and
binder (BCBC,
Type H)
Asphalt Concrete
Production Rate, tph
Average® 171 276 240 185
Range 146-254 223-302 152-254 150-204
Total Produced, tons 735 1,187 840 778
Mix Temperature, °F
Average® 305 312 310 308
Range 295-315 303-346 299-322 271-351
Raw Material
(Virgin Aggregate)
Use Rate, tph
Average® 145 236 205 176
Range 126-213 191-255 138-215 142-194
Total Used, tons 622 1,013 718 740
RAP
Use rate, tph
Average® 18 28 24
Range 13-27 21-32 17-27 none
Total Used, tons 76 119 85
Asphalt Cement i
Use rate, tph
Average® 8.7 14.0 12.3 9.2
Range 7.5-12.6 11.4-15.5 7.8-13.0 7.8-10.6
Total Used, tons 37 60 43 39
Conditioner (Ib)* 186 302 216 200

i




TABLE 3.1 (Concluded)

PLANT OPERATING CONDITIONS
ASPHALT PLANT “A” - CLAYTON, NC

Test Run
S$-M23-0-1 S-M23-0-2 S-M23-0-3 S-M23-0-4
Process Data S-M29-0-1 S-M29-0-2 S-M29-0-3 S-M29-0-4
8/19/97 8/20/97 8/20/97 8/21/97
0915-1456 0822-1240 1405-1735 0741-1153
Fabric Filter '
Operation®
Temperature, °F
Inlet 193 255 232 201
Outlet 170 214 195 175
Pressure Drop inches
water
Average® 1.8 3.3 2.5 1.9
Range 1.5-2.9 2.14.0 1.8-2.9 1.8-2.0
Fuel
Use Rate,’ gal/hr 214 410 334 280
Total Used, gal 920 1,762 1,168 1,117

BCSC, Type HDS = bituminous concrete, surface coarse, type high density surface

BCSC, Type RDS = bituminous concrete, surface coarse, type high density surface 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.

The amount of conditioner used was calculated as 0.25 percent of the asphalt cement.

Fuel use rate was calculated from the total fuel used during the time interval.




TABLE 3.2

ASPHALT MIX SPECIFICATIONS
ASPHALT PLANT “A” - CLAYTON, NC

Product Material Amount fi

Surface Coating 78-M 50% aggregate

(BCSC, Type HDS) screenings 30% aggregate
sand 20% aggregate
asphalt cement 5.2% mix
conditioner 0.25% cement

Surface Coating, with RAP 78-M 43 % aggregate

(BCSC, Type RDS) dry screenings 27% aggregate
natural sand 20% aggregate
RAP 10% aggregate
Asphalt cement total 5.1% mix

additional 4.6% mix
from RAP 0.5% mix

conditioner 0.25% cement

Binder (BCBC, Type H) 78-M 16% aggregate
#67 46% aggregate
screenings 20% aggregate
sand 18% aggregate
asphalt cement 4.5% mix
conditioner 0.25% cement

TABLE 3.3

FUEL SPECIFICATIONS

ASPHALT PLANT “A” - CLAYTON, NC

Fuel Type Characteristics Descriptor(s) l
OIL flash point 150°F recycled no. 2 diesel fuel
lead 28 mg/kg
sulfur 3590 mg/kg
(0.36%)
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TABLE 3.4

SPECIFICS OF PLANT OPERATION
ASPHALT PLANT “A” - CLAYTON, NC

from nominally

from nominally 225

decreased from

Test Run

S-M23-0-1 S-M23-0-2 S-M23-0-3 §-M23-0-4

Parameter S-M29-0-1 S-M29-0-2 S-M29-0-3 S-M29-0-4
8/19/97 8/20/97 8/20/97 8/21/97

0915-1456 0822-1240 1405-1735 0741-1153
Plant Shut Downs® none 0930 (14 min) none none
(with approximate
duration)
Plant Production 1115-1145: 0945-1245: 1715-1745: 1030-1200:
Rate Change(s) mix rate slowed mix rate increased mix rate mix rate increased

from nominally 180

250 to 200 tph to 300 tpy nominally 250 to to 200 tph
150 tph

1200-1500: mix

rate slowed from

nominally 200 to

150 tph

Produce Changes none none none 0730-0815,

0900-0915,
1015-1115:
HDS produced (600
tons)
0830-0900,
0915-1000,
1155-1200:

binder produced 195
tons)

* Shutdown occurred because the RAP feed went down.
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4.0 SAMPLING LOCATIONS

Isokinetic sampling runs were attempted at both the baghouse inlet and outlet sampling
locations, but sampling was canceled at the baghouse inlet at the direction of the EPA WAM.
Detailed descriptions of the sampling locations and traverse point layouts follow.

41 BAGHOUSE INLET SAMPLING LOCATION

The baghouse inlet location consisted of a 48-1/2-inch diameter round duct which
connected the outlet of the drier to the baghouse. A schematic diagram of the inlet sampling
location is presented in Figure 4.1. The duct exited the drier vertically, made a 90° bend for the
run over to the baghouse, and made a second 90° bend prior to running down into the baghouse.
In order to enable for the extraction of gas samples at the baghouse inlet, plant personnel
installed two four-inch sample ports 25 inches upstream of the entrance to the baghouse. The
nearest upstream disturbance to the sample port was a downward turning elbow, which was
located 28 inches (0.58 diameters) from the sample ports. The nearest disturbance downstream
of the sample ports was the entrance into the baghouse, which was located 25 inches (0.52
diameters) from the sample ports. Based upon the criteria outlined in Method 1, this sample
location was not suitable for isokinetic source sampling. However, after consultation with EPA
EMC and EPA ESD personnel, the location was selected because an alternate location with
better stack geometry did not exist.

To conduct isokinetic sampling at this location, PES selected the maximum number of
sample points for particulate traverses as specified in Method 1, which was 24. The 24-point
sampling matrix (which is presented in Figure 4.2) consisted of two twelve-point sample
traverses on diameters offset 90° to each other. Prior to the initiation of isokinetic sampling
activities at this location, a cyclonic flow check using a Type-S pitot tube was conducted. The
results of the cyclonic flow check indicated an average rotation angle from null (o) of 7.2°.
Since this angle was less than 20° as specified in Method 1, the sampling location was
- considered acceptable for isokinetic sampling without modification to the duct or the sampling
method.

42 BAGHOUSE OUTLET SAMPLING LOCATION

The baghouse outlet sampling location consisted of a square stack attached to the
opposite end of the baghouse from the inlet duct. The stack was 49-3/4 inches deep by 33 inches
wide, and the equivalent duct diameter was 39.7 inches. Six sample ports were located in the
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49-3/4 inch wall. The nearest downstream disturbance from the sample ports was the stack exit,
which was located 24 inches (0.60 equivalent duct diameters) from the sample ports. The nearest
upstream disturbance to the sample ports was the baghouse ID fan, which was located 88 inches
(2.2 equivalent duct diameters) from the sample ports. For this sample location, the minimum
number of sample points specified by Method 1 was 24. Accordingly, PES used a 24-point
sampling matrix consisting of six four-point sample traverses. Figure 4.3 presents a schematic
diagram of the baghouse outlet sampling location. Figure 4.4 presents the baghouse outlet
sample traverse point locations.
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5.0 SAMPLING AND ANALYSIS PROCEDURES

Table 5.1 summarizes the sampling locations, test parameters, test methods, number of
tests, and net run time of each test event. 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 site at the baghouse outlet, and as a guideline for the selection of the
measurement site at the baghouse inlet. The cyclonic flow check procedure outlined in Method 1
was used to evaluate the suitability of the inlet location for isokinetic sampling. The sample
traverse locations at both the inlet and the outlet sampling locations were determined using
Method 1 procedures. The measurement sites are discussed in Section 4.0.

52 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.

5.3 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 CO, and O, content of the stack gases. Gas samples
were extracted from the baghouse outlet using the integrated, single-point bag sampling
technique. The bag contents were analyzed onsite within four hours after sample collection using
an Orsat® analyzer to determine concentrations of CO, and O,. The Orsat® analyzer used for gas
analysis had 0.2 % subdivisions.
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TABLE 5.1

SAMPLING LOCATIONS, TEST PARAMETERS, AND
TEST METHODS SUMMARY
ASPHALT PLANT “A” - CLAYTON, NC

Sampling Location Parameter Test No.of | Net Run Time,
Methods Tests Minutes

Baghouse Inlet Flow Rate EPA1 &2 1 20
0,/CO, EPA 3 1 20
Moisture EPA 4 1 20
PCDDs/PCDFs | EPA 23 1 20
PM/Metals EPA 29 1 20

Baghouse Qutlet Flow Rate EPA1 &2 3 240
0,/CO, EPA 3 3 240
Moisture EPA 4 3 240
PCDDs/PCDFs | EPA 23 3 240
PM/Metals EPA 29 3 240

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 grams per cubic foot) 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.

55 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
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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 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, methylene chloride, and toluene.

Upon receipt by the subcontract laboratory, TLI, the samples were concentrated
combined, and analyzed using a GC/MS. Sample aliquots were initially separated using a DB-5
capillary column. In cases 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 were 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 PM 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 (Tl), 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 milliliters (ml) 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 recovery 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 mi 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 m! of fresh acidified
potassium permanganate solution, followed by a rinse with 100 ml of deionized water into a pre-
cleaned glass sample bottle. The fourth and fifth impingers were then rinsed with 25 ml of 8§ N

HCL solution, which was collected in pre-cleaned glass sample jar containing 200 ml of
deionized water.

Analyses for the determination of PM concentrations and emission rates were conducted

at PES’ facilities in Research Triangle Park, NC. The acetone and nitric acid probe rinses and
the filters were transferred to pre-cleaned, tared beakers, evaporated to dryness, desiccated, and
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weighed to constant weight. At the conclusion of the PM analysis, the beakers were sealed with
Parafilm™ and transported to the subcontract laboratory, TLI, for determination of the target
metals content. Each sample run generated two fractions for the analysis of all target metals
except mercury, and five fractions for analysis of mercury. Analysis for the target metals was
conducted according to the sample analysis scheme presented in Figures 5.3 and 5.4. 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. DEECO, PES’
subcontractor, provided a certified VEO. 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-94/038c, 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 checks and
the acceptable levels of variance. Digital temperature readouts were checked for calibration
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
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TABLE 6.1

ASPHALT PLANT “A”" - CLAYTON, NC

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA

Temp. Temperature, °R Absolute EPA

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

5C Stack Gas 498 498 0 <+1.5

562 561 0.17 <415

628 629 0.16 <%1.5

5B Stack Gas 496 499 0.60 <+1.5

553 559 1.0 <+1.5

596 596 0 <+1l.5

RT3 Stack Gas 501 501 0 <+1.5

532 532 0 <+1.5

670 672 0.30 <+1.5

RT20 Stack Gas 492 493 0.20 <15

534 532 0.37 <+1.5

672 671 0.15 <*1.5

RTI11 Impinger 496 495 0.20 <£l.5

Exit 532 534 0.37 <+1.5

670 670 0 <%15

SH4 Impinger 497 496 0.20 <+1.5

Exit 532 535 0.56 <+1.5

670 669 0.15 <#+1.5
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subjected to a wind tunnel calibration. PES performs, at a minimum, annual calibration checks
of pitots using Calibration Procedure 2 as found in the Quality Assurance Handbook. 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 ry r an

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 that 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. All dry gas meters and orifices used in this test
program met the method calibration requirements.

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

Prior to sampling, the stack was 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 0.1 inch.



TABLE 6.2

SUMMARY OF PITOT TUBE DIMENSIONAL DATA
ASPHALT PLANT “A” - CLAYTON, NC

RESULTS
Measure- Criteria Pitot Tube Identification
ment
5C 5B RP-20
o, -10° < a; < 25 2 2
10°
o, -10°<a; < -2.5 -1 1
10°
B, -5°<a; < 1 2 0
500
B, -5°<a, < 5° -1 0 1
y - 2.5 1 0.5
6 - 0 0.5 0
A - 1.013 0.990 1.0065
Z=Atany < 0.125 in. 0.044 0.017 0.009
W=Atan0 < 0.03125 0 0.009 0
in.
D, 0.1875" < D, 0.370 0.383 0.375
< 0.375"
A/2D, 1.05D, < P< | 0.389<0.55<0.555 | 0.402<0.5<0.575 | 0.394<0.503<0.563
1.50 D,
Acceptable Yes Yes Yes
Assigned Coefficient 0.84 0.84 0.84
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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.

TABLE 6.3

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

Meter Dry Gas Meter Correction Factor (y) Meter Orifice Coefficient (AH)
113;:: Pre- Post-test | % Diff. | EPA Criteria | Average Range EPA Criteria
test
M54 1.021 1.046 2.5 <5% 1.818 1.740 - 1.869 | 1.618 -2.018
MS5-9 1.016 1.016 0.0 <5% 1.776 1.708 - 1.823 | 1.576 - 1.976
MB-11 0.987 1.008 2.1 <5% 1.93 1.873-1.970 | 1.730 - 2.130
MB-10 0.965 0.979 1.45 <5% 1.747 1.683 - 1.820 | 1.547 - 1.947

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 was compared
to the stack gas saturation volume at the average stack gas temperature. If the calculated
moisture volume due to impinger weight gain exceeds the saturation volume, the assumption is
made that moisture droplets entered to sampling system, and the saturation volume is used to
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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.

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
Methods 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 percent (V/V) nitric acid solution for a minimum of 4 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 were 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 attempted. 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 at
the flow rate required by the isokinetic rate equation. All pre- and post-test sample train leak
checks 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.
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TABLE 6.4

SUMMARY OF METHOD 23/ METHOD 29 FIELD SAMPLING QA/QC DATA

ASPHALT PLANT “A” - CLAYTON, NC
Date Site Run No. Leak Rate o Ferent  EPA Criteria
(cfm)

8/19/97 Baghouse Inlet S-M23-I-1* 0.003 <0.02 cfm 71.0 90-110%
S-M29-1-1* 0.007 <0.02 cfm 93.6 90-110%

Baghouse Outlet S-M23-0-1 0.002 <0.02 cfm 94.6 90-110%

S$-M29-0O-1 0.004 <0.02 cfm 95.6 90-110%

8/20/97 Baghouse Outlet S-M23-0-2 0.002 <0.02 cfm 106.8 90-110%
S$-M29-0-2 0.005 <0.02 cfm 103.9 90-110%

S-M23-0-3 0.009 <0.02 cfim 106.7 90-110%

S-M29-0-3 0.009 <0.02 cfm 106.5 90-110%

8/21/97 Baghouse Outlet S$-M23-0-4 0.001 <0.02 cfim 93.7 90-110%
S-M29-0-4 0.008 <0.02 cfm 95.0 90-110%

* Run aborted due to high grain loading at baghouse inlet location.
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6.3 ANALYSES

Table 6.5 presents the results of the recoveries of the internal standards in the
PCDDs/PCDFs samples. The recoveries for run S-M23-0-4 are elevated because an insufficient
amount of recovery standard was added to the sample. Due to the nature of the error, the
measured amounts of PCDDs/PCDFs congeners in the sample are not biased. Analysis of
method, field, and reagent blanks showed background levels of the congeners less that the target
detection limits for each congener.

The results of QA/QC analyses for Method 29 are presented in Tables 6.6 through 6.13.
Table 6.6 presents the results of the TLI Lab Control Spike. All lab control spike recoveries
were within 10 percent of the spiked amount. The post digestion matrix spike (Table 6.7)
indicated recoveries outside of the QC criteria (75%-125%) for Ag, Be, P, Pb, and Se on the
front-half spikes, and As, and Mn, on the back-half spikes. The results of the spikes indicate
matrix effects specific to these analytes in the native sample matrix. The results of the duplicate
analysis performed are presented in Table 6.8. A duplicate analysis is not reported for Tl since
graphite furnace atomic absorption (GFAA) was used after analysis by inductively coupled
plasma emission spectroscopy (ICP) indicated high negative values. The GFAA apparatus takes
two separate aliquots sample of the and averages the result. The ICP takes a continuous aliquot,
performs three analyses, and averages the result. Since the analysis for most of the target metals
was less than 10 times the reporting detection limit (RDL), the duplicate analysis should not be
considered a valid qualifier for those analytes. These cases are noted as “<RDL”. For duplicate
analyses which are reported the QC criteria is = 20%.

Table 6.9 presents the results of the serial dilution analyses. Serial dilution analyses are
not considered valid when the analyte concentration is less that 10 times RDL for ICP analyses,
and 5 times RDL for GFAA analyses. The quality control relative percent deviation (RPD) for
serial dilutions is + 10%. For results that exceed the QA limits matrix interferences are
suspected. All analytes in the method blank (MB) shown in Table 6.10 were detected at levels
less than or equal to the reporting detection limit (RDL), with the exception of lead (Pb). TLI
used RDLs of 1-10 times the instrument detection limit (IDL) for reporting purposes. IDLs for
metallic analytes range from 0.2 - 8 ppb. Lead was detected in the method blank at
concentrations of 2.82 micrograms per liter (ug/L), which is slightly greater than the RDL of 2
pg/L for Pb. Lead resuits for run S-M29-O-2 are likely due to laboratory contamination. Lead
results for runs S-M29-1-1 and S-M29-0-1 should be considered estimated, and Pb results for run
S-M29-0-3 should be considered valid. Table 6.11 presents the results of the field blank and
reagent blank analysis. Reagent blanks were collected to quantify the presence of contamination
in the reagents used for the sampling program. A field blank train was assembled transported to
the sampling location, leak checked, returned to the field lab and recovered. The field blank
provides a check on the recovery efficiency from the sample trains. The results of the field and
reagent blank analyses indicate that bias of the results due to cross contamination between field
glassware trains and contamination of the reagents used for sampling is negligible.

Table 6.12 presents results mercury spike analyses. Lab control spikes performed for

mercury indicate recoveries within the QC criteria of = 20 %. Pre-digestion matrix spikes for
mercury indicate recoveries in excess of the QC limits, which indicate an interference for
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TABLE 6.5

SUMMARY OF METHOD 23 STANDARDS RECOVERY EFFICIENCIES

ASPHALT PLANT “A” - CLAYTON, NC

Percent Recovery
TLI1 S-M23- | S-M23- S-M23- S§-M23- S-M23- S-M23.- S-M23- QC
Blank I-1 0-1 0-2 0-3 04 O-FB O-RB LIMITS

FULL SCREEN

ANALYSIS

Internal Standards
2,3,7,8-TCDF 925 98.5 69.4 624 184 120 495 88.5 40-130%
2,3,7,8-TCDD 80.9 89.0 63.2 55.6 163 98.7 343 76.4 40-130%
1,2,3,7,8-PeCDF 92.4 95.5 67.1 57.6 161 107 449 89.1 40-130%
1,2,3,7,8-PeCDD 100 103 68.2 60.5 170 112 54.8 99.3 40-130%
1,2,3,6.7,8-HxCDF 92.8 102 68.8 65.7 187 113 347 74.0 40-130%
1,2,3,6,7,8-HxCDD 83.6 93.6 65.4 588 173 103 40.1 78.2 40-130%
1,2,3,4.6,7,8- 72.2 71.1 423 413 105 88.5 327 56.7 25-130%
HpCDF 85.0 783 504 449 109 90.1 382 61.3 25-130%
1,2,3,4,6,7,8- 67.5 60.5 36.0 27.5 651 68.8 36.9 60.9 25-130%
HpCDD
OCDD

Surrogate Standards
2,3,7,8-TCDD 105 97.6 96.1 98 8 98.4 106 123 107 70-140%
2,3,4,7,8-PeCDF 87.7 93.2 86.1 85.1 88.6 93.4 112 102 70-140%
1,2,3,4,7.8-HxCDF 93.9 94.6 87.3 92.1 98.2 97.6 91.1 90.2 70-140%
1,2,3,4,7,8-HxCDD 89.6 88.0 810 91.9 87.9 85.9 . 824 91.6 70-140%
1,2,3,4.7,8,9- 107 83.6 88.7 849 91.3 98.7 854 89.0 70-140%
HpCDF

Alternate Standards
1,2,3,7,8,9-HxCDF 97.3 91.3 58.1 543 120 117 322 66.8 40-130%
2,3,4,6,7,8-HxCDF 84.8 99.0 614 62.0 173 107 34.1 76.9 40-130%

CONFIRMATION

ANALYSIS

Internal Standards
2,3,7,8-TCDF 72.7 73.7 59.8 524 148 104 67.7 40-130%

* Confirmation analysis was not necessary on S-M23-0-FB because no TCDF were detected in the full screen analysis.
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TABLE 6.6

SUMMARY OF METHOD 29 ANALYSIS QC DATA
LAB CONTROL SPIKES
ASPHALT PLANT “A” - CLAYTON, NC

Analyte Amfll: :ll:e(p.g) Al;::s:;:r(;dg) Recovery (%)
Ag 50 45.11 90
As 50 45.25 90
Ba 50 49.05 98
Be 50 47.58 95
Cd 50 48.64 97
Co 50 46.24 98
Cr S0 48.24 96
Cu 50 49.07 98
Mn 50 48.63 97
Ni 50 47.19 94

P 1000 981.55 98
Pb 50 46.89 94
Sb 50 48.51 97
Se 50 47.66 95
Tl 50 45.00 90
Zn 200 199.45 100
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TABLE 6.7

SUMMARY OF METHOD 29 ANALYSIS QC DATA
POST DIGESTION MATRIX SPIKES RUN NO. S-M29-0-1
ASPHALT PLANT “A” - CLAYTON, NC

Front Half Back Half
Analyte A::sz:iﬁm Recovery (%) ﬁ:nc::;:e((:‘g /L) Recovery (%)

Ag 37.13 74 41.57 83
As 66.21 79 36.64 73
Ba 2207.64 LS 60.46 80
Be 31.50 63 45.63 91
Cd 4431 84 52.79 94
Co 60.73 85 46.23 92
Cr 187.14 80 55.26 88
Cu 216.04 86 69.47 95
Mn 2026.71 LS 68.47 47
Ni 112.31 79 61.16 90
P 4053.51 74 1409.02 79
Pb 231.32 68 108.50 89
Sb 83.39 78 47.69 95
Se 80.62 74 46.09 82
Tl N/A N/A 20.6 82
Zn 1289.01 LS 456.69 88

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

amount

N/A -'QC analysis not reported since method of standard additions (MSA) was performed.
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TABLE 6.8

METHOD 29 DUPLICATE ANALYSIS QC DATA RUN NO. S-M29-0-2
ASPHALT PLANT “A” - CLAYTON, NC

Front Half Back Half

Analyte Sample | Duplicate RPD Sample | Duplicate RPD

(48) (~g) (%) (+8) (1g) (%)
Ag 0.173 0.188 <RDL <0.106 <0.106 <RDL
As 0.592 0913 <RDL <0.532 <0.532 <RDL
Ba 51.1 50.8 0.589 0914 0.915 <RDL
Be <0.100 <0.100 <RDL <0.106 <0.106 <RDL
Cd 2.13 2.11 0.943 <0.106 0.108 <RDL
Co <0.100 <0.100 <RDL <0.106 <0.106 <RDL
Cr 9.97 10.1 1.30 0.435 0.427 <RDL
Cu 4.43 437 1.36 2.03 1.94 <RDL
Mn 33.4 334 0.00 1.70 1.70 <RDL
Ni 6.09 6.15 0.98 0.846 0.853 <RDL

P 60.4 59.5 1.50 58.3 57.7 1.03
Pb 5.78 5.60 3.16 2.52 2.53 0.396
Sb 4.15 4.26 2.62 <0.426 <0.426 <RDL
Se 3.96 4.06 2.49 0.336 <0.319 <RDL

Tl 0.210 N/A N/A <0.213 N/A N/A
Zn 46.7 46.7 0.00 15.6 15.7 0.639

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

analyzed by GFAA
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TABLE 6.9

METHOD 29 SERIAL DILUTION ANALYSIS QC DATA

ASPHALT PLANT “A” - CLAYTON, NC

ial Dilution, Run No. S- -0-

Analyte Sample ug Serial Dilution ug RPD *
Ag <0.100 <0.500 <RDL
As 2.66 <2.50 <RDL
Ba 221 242 9.07%
Be <0.100 <0.500 <RDL
Cd 0.218 <0.500 <RDL
Co 1.82 1.95 <RDL
Cr 14.7 18.2 21.3%
Cu 17.3 18.1 4.52%
Mn 203 226 10.7%
Ni 7.26 8.72 <RDL

P 332 385 14.8%
Pb 19.7 23.0 15.5%
Sb 4.46 4.91 <RDL
Se 4.39 5.40 <RDL
Tl <0.200 N/A N/A

Zn 114 130 13.1%

'* <10RDL /5 RDL - 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 S times
the RDL for GFAA analysis. RPD = Relative percent deviation.
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TABLE 6.10

METHOD 29 METHOD BLANK ANALYSIS QC DATA
ASPHALT PLANT “A” - CLAYTON, NC

Analyte Rep{ﬁ?tg(gggﬁon Anl::\cl::z::i/L) Pass or Fail *

Ag 1 0.13 Pass
As 5 2.09 Pass
Ba 2 0.20 Pass
Be 1 0.01 Pass
Cd 1 0.44 Pass
Co i 0.19 Pass
Cr 2 1.08 Pass
Cu 2 0.22 Pass
Mn 2 0.19 Pass
Ni 3 1.00 Pass
P 30 0.70 Pass
Pb 2 2.82 Fail
Sb 4 1.10 Pass
Se 3 1.14 Pass
Tl 2 0.10 Pass
Zn 12 7.27 Pass

* Method Blank considered “Pass” when recovered amount is less than the

reporting detection limit (RDL).

The RDL is used instead of the instrument detection limit (IDL). IDL ranges

from 0.2 0-8 ppb for many analytes. TLI used RDL values of 1-10 times IDL for

reporting purposes.

B=
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TABLE 6.11

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

Field Blank Reagent Blank
Analyte Front Half Back Half (Front Half) Back Half
(8) (4g) He (1g)

Ag 0.107 <0.100 0.270 <0.100
As 0.627 <0.500 <0.500 <0.500
Ba 4.66 0.237 433 0.326
Be <0.100 <0.100 <0.100 <0.100
Cd <0.100 0.130 <0.100 <0.100
Co <0.100 <0.100 <0.100 <0.100
Cr 9.5 0.376 9.33 0.222
Cu 1.05 0.624 1.06 1.44
Mn 1.09 7.17 0.911 34.7
Ni 482 <0.300 4.68 0.606

P <3.00 12.1 <3.00 553
Pb <0.200 6.59 <0.200 0.265
Sb 491 <0.400 4.18 <0.400
Se 4.27 0.421 4.35 <0.300
Tl <0.200 <0.200 <0.200 <0.200
Zn’ 3.02 2.96 2.60 2.03 “
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TABLE 6.12

METHOD 29 MERCURY SPIKE ANALYSIS QC DATA
ASPHALT PLANT “A” - CLAYTON, NC

Sample ID Spike Amt ng Recovery Recovery Limits

Lab Control Spikes

LCS 1 5 106% 80-120%
LCS 1 Dup 5 100% 80-120%
LCS 2 5 100% 80-120%
LCS 2 Dup 5 95% 80-120%
Matrix Spikes (Pre-Digestion)

0-M29-1 5 170% 80-120%
0-M29-1 Dup 5 170% 80-120%
0-M29-3 5 168% 80-120%
0-M29-3 Dup 5 160% 80-120%
0-M29-4 5 155% 80-120%
0-M29-4 Dup 5 152% 80-120%
1-M29-1 5 88% 80-120%
1-M29-1 Dup 5 103% 80-120%
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mercury due to a matrix effect present in the native sample. Results for mercury should be
considered biased low. Method blanks, field blanks, and reagent blanks for mercury indicated
that the sample results for mercury were not biased due to mercury contamination in the reagents,
of due to cross contamination in the sampling apparatus. Mercury blank results are presented in
Table 6.13.

6-17



TABLE 6.13

METHOD 29 MERCURY BLANK ANALYSIS QC DATA
ASPHALT PLANT “A” - CLAYTON, NC

Sample ID Detection Recovered Amount

Limit ug/L
ug/L

Method Blank

MB-1 0.02 0.008

MB-1 Dup 0.02 0.016

MB-2 0.02 0.003

MB-2 Dup 0.02 0.003

Field Blank and Reagent Blank

FH <0.400 <0.400
FH - Dup <0.400 <0.400
BH <0.60 <1.20
BH- Dup <0.60 <1.20
HNO3 <0.224 <0.400
HNO3 - Dup <0.224 <0.400
KMnO4 <0.62 <1.16
KMnO4 - Dup <0.62 <1.16
HCL <0.376
HCL - Dup <0.376
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Appendix A: Process Data
A=PHALT PLpur A"
Test Run 1

Test Date: August 19, 1997
Total Test Time: 4.3 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)
0915 * RDS 250 315 213 26 12.5 0.03
1100 RDS 254 304 211 27 12.6 0.03
1115 * RDS 202 295 171 22 10.2 0.03
1130 RDS 202 311 170 21 10.0 0.03
1145 RDS 200 304 168 21 10.0 0.03
1200 * RDS 150 299 127 15 7.8 0.02
1215 RDS 152 306 126 16 7.5 0.02
1230 RDS 149 306 127 16 7.7 0.02
1245 RDS 150 300 127 15 1.7 0.02
1300 RDS 152 300 128 16 7.6 0.02
1315 RDS 150 300 127 16 7.8 0.02
1330 RDS 150 310 128 15 7.6 0.02
1345 RDS 149 301 127 15 7.7 0.02
1415 RDS 147 313 127 13 7.6 0.02
1430 RDS 146 307 127 15 1.5 0.02
1445 RDS 150 305 128 15 1.1 0.02
1456 RDS 151 304 129 15 1.1 0.02

Total** 735 622 76 37 0.093
Mean 171 305 145 18 8.7 0.02
St. Dev 35 5 29 4 1.7 0.004
Min 146 295 126 13 7.5 0.02
Max 254 315 213 27 12.6 0.03

* See Table 4 for a description of these events.
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.




Appendix A: Process Data
AsPHALT Prgmr A"

Test Run 1

Test Date: August 19, 1997
Total Test Time: 4.3 hrs

Fabric Filter
Inlet | Outlet | Pressure Fuel Use
Product | Temp. | Temp. Drop Rate | Total | Visible
Time | Event | Type (oF) (oF) | (in. H20) | (GPM) | (gal) | Emissions
0915 * RDS 245 200 29 5 80 none
1100 RDS 240 200 2.5 5 1693 none
1115 * RDS 220 195 2.5 5 1817 none
1130 RDS 205 185 2.0 5 1855 none
1145 RDS 205 180 2.0 3 1911 none
1200 * RDS 180 170 1.8 3 1994 none
1215 RDS 175 160 1.5 3 2036 none
1230 RDS 185 160 1.5 3 2092 none
1245 RDS 180 160 1.8 3 2136 none
1300 RDS 180 160 1.5 3 2192 none
1315 RDS 185 160 1.5 3 2234 none
1330 RDS 185 160 1.5 3 2274 none
1345 RDS 182 160 1.7 3 2336 none
1415 RDS 180 160 1.5 3 2388 none
1430 RDS 180 160 1.5 3 2441 none
1445 RDS 180 160 1.5 3 2489 none
1456 RDS 170 160 1.5 3 2533 none
Total** 920
Mean 193 170 1.8 3.5
St. Dev 22 - 15 04 0.9
Min 170 160 1.5 30
Max 245 200 2.9 53

* See Table 4 for a description of these events.
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.



Appendix A: Process Data
AsPHALT PrAnT "A"

Test Run 2

Test Date: August 20, 1997 a.m.

Total Test Time: 4.3 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)
0822 RDS 225 306 192 21 11.5 0.03
0845 RDS 226 304 191 24 11.5 0.03
0900 RDS 223 316 192 22 11.5 0.03
0915 RDS 225 306 191 23 114 0.03
0930 RDS 223 346 214 24 11.5 0.03
0945 RDS 249 308 213 25 12.7 0.03
0100 RDS 298 312 254 30 15.3 0.04
1015 RDS 299 314 254 30 15.5 0.04
1030 RDS 301 308 255 30 15.3 0.04
1045 RDS 300 314 254 31 15.2 0.04
1100 RDS 300 303 255 26 15 0.04
1115 RDS 301 314 253 32 15 0.04
1130 RDS 302 309 255 31 15 0.04
1145 RDS 300 311 255 31 154 0.04
1200 RDS 300 317 254 30 15.3 0.04
1215 RDS 300 307 252 31 15 0.04
1230 RDS 298 313 255 29 15 0.04
1240 RDS 299 310 253 30 15 0.04

Total** 1,187 1,013 119 60 0.151.
Mean 276 312 236 28 14.0 0.04
St. Dev 34 9 27 4 1.7 0.00
Min 223 303 191 21 11.4 0.03

Max 302 346 255 32 15.5 0.04 ]

* See Table 4 for a description of these events.
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.




Appendix A: Process Data
Aspudrr PeAmT R

Test Run 2

Test Date: August 20, 1997 a.m.

Total Test Time: 4.3 hrs

Fabric Filter
JInlet | Outlet | Pressure Fuel Use
Product | Temp. | Temp. { Drop Rate { Total | Visible
Time | Event | Type (oF) (oF) | (in. H20) [ (GPM)| (gal) | Emissions
0822 RDS 230 185 2.1 5 324 none
0845 RDS 230 192 2.6 5 427 none
0900 RDS 230 190 2.8 5 512 none
0915 RDS | 235 | 197 2.8 5 592 none
0930 * RDS 195 2000 2.1 3 704 none
0945 * RDS 260 205 2.8 7 760 none
0100 RDS 270 215 3.2 7 869 none
1015 RDS 270 225 3.1 7 984 none
1030 RDS 270 230 38 7 1118 none
1045 RDS 271 228 36 7 1200 none
1100 RDS 269 225 35 7 1335 none
1115 RDS 262 220 3.8 7 1440 none
1130 RDS 270 225 4.0 7 1539 none
1145 RDS 270 225 3.8 8 1663 none
1200 RDS 270 230 35 7 1757 none
1215 RDS 265 225 3.9 7 1881 none
1230 RDS 268 220 3.8 7 1993 none
1240 RDS 260 220 38 6 2086 none
Total** 11,762
Mean 255 214 3.3 6.3
St. Dev 21 15 0.6 1.2
Min 195 185 2.1 3.0
Max 271 230 4.0 8.0

* See Table 4 for a description of these events.
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.



Appendix A: Process Data
ASPHALT Frgnr "4

Test Run 3 :

Test Date: August 20, 1997 p.m.

Total Test Time: 3.5 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)
1405 RDS 250 309 214 25 12.6 0.03
1415 RDS 251 303 211 27 13.0 0.03
1430 RDS 251 312 212 27 13.0 0.03
1445 RDS 252 311 212 26 13.0 0.03
1500 RDS 245 305 212 25 12.8 0.03
1515 RDS 245 320 212 22 12.5 0.03
1530 RDS 254 310 215 26 12.8 0.03
1545 RDS 250 307 213 25 12.9 0.03
1600 RDS 249 307 211 24 13.0 0.03
1615 RDS 247 322 215 23 12.7 0.03
1630 RDS 252 312 214 25 12.6 0.03
1645 RDS 250 316 213 24 12.8 0.03
1700 RDS 249 315 213 25 12.8 0.03
1715 * RDS 205 307 172 24 10.5 0.03
1735 RDS 152 299 138 17 7.8 0.02

Total** 840 718 85 43 0.108
Mean 240 310 205 24 12.3 0.03
St. Dev 26 6 21 2 1.3 0.003
Min 152 299 138 17 7.8 0.02
Max 254 322 215 27 13.0 0.03

* See Table 4 for a description of these events.
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.




Appendix A: Process Data
ASPHALT Prawr "A”

Test Run 3

Test Date: August 20, 1997 p.m.

Total Test Time: 3.5 hrs

Fabric Filter
" Inlet | Outlet | Pressure Fuel Use
Product | Temp. | Temp. | Drop Rate | Total | Visible

Time | Event | Type (oF) (oF) | (in. H20) | (GPM) | (gal) | Emissions
1405 RDS 240 200 2.8 6 2560 none
1415 RDS 238 200 2.9 5 2630 none
1430 RDS 232 200 2.5 5 2731 none
1445 RDS 235 195 2.5 5 2823 none
1500 RDS 230 195 2.5 5 2873 none
1515 RDS 240 195 2.8 6 2992 none
1530 RDS 235 195 2.5 6 3071 none
1545 RDS 240 195 2.5 5 3162 none
1600 RDS 245 200 2.5 6 3248 none
1615 RDS 235 200 2.5 5 3333 none
1630 RDS 240 200 2.5 6 3415 none
1645 RDS 240 200 2.5 6 3488 none
1700 RDS | 240 | 200 2.5 6 3602 none
1715 * RDS 210 190 2.0 5 3656 none
1735 RDS 180 165 1.8 3 3728 none

Total** 1,168
Mean 232 195 2.5 5.3

St. Dev 16 9 0.3 0.8
Min 180 165 1.8 3.0
Max 245 200 2.9 6.0

* See Table 4 for a description of these events.
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.



Appendix A: Process Data
Aspuper Fogur "A”

Test Run 4

Test Date: August 21, 1997
Total Test Time: 4.2 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)
0741 HDS 150 315 142 0 7.8 0.02
0745 HDS 179 306 169 0 9.2 0.02
0800 HDS 177 302 169 0 9.2 0.02
0815 HDS 177 335 168 0 9.3 0.02
0830 Binder 178 300 171 0 8.1 0.02
0845 Binder 179 300 171 0 8.2 0.02
0900 HDS 184 351 174 0 9.0 0.02
0915 Binder 179 283 167 0 9.1 0.02
0930 Binder 181 297 172 0 8.5 0.02
0945 Binder 178 319 172 0 8.0 0.02
1000 Binder 177 320 171 0 7.8 0.02
1015 HDS 176 350 167 0 9.3 0.02
1030 HDS 200 271 191 0 10.4 0.03
1045 HDS 200 303 190 0 10.6 0.03
1100 HDS 200 282 189 0 10.4 0.03
1115 HDS 200 310 190 0 10.5 0.03
1130 HDS 200 289 191 0 10.3 0.03
1145 HDS 200 318 189 0 10.6 0.03
1153 Binder/ HDS | 204 297 194 0 8.9 0.02

Total** 778 740 0 39 0.10
Mean 185 308 176 0 9.2 0.02
St. Dev 13 21 13 0 1.0 0.00
Min 150 271 142 0 7.8 0.02
Max 204 351 194 0 10.6 0.03

* See Table 4 for a description of these events,
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.




Appendix A: Process Data
Aspaur PeAnr "A”

Test Run 4

Test Date: August 21, 1997

Total Test Time: 4.2 hrs

Fabric Filter
“Inlet | Outlet | Pressure Fuel Use
Product | Temp. | Temp. | Drop Rate | Total | Visible
Time | Event Type (oF) (oF) | (in. H20) | (GPM) | (gal) Emissions
0741 HDS 195 168 2.0 5 146 none
0745 HDS 203 178 2.0 4 216 none
0800 HDS 203 177 2.0 4 288 none
0815 HDS 205 178 2.0 4 363 none
0830 Binder 195 170 2.0 4 440 none
0845 |. Binder 200 170 2.0 3 474 none
0900 HDS 210 180 2.0 4 560 none
0915 Binder 200 180 1.8 3 626 none
0930 Binder 195 170 20 4 669 none
0945 Binder 195 175 1.9 4 743 none
1000 Binder 190 168 1.9 4 812 none
1015 HDS 192 170 1.8 4 871 none
1030 HDS 205 170 1.9 5 932 none
1045 * HDS 210 180 2.0 5 1004 none
1100 HDS 205 175 1.9 5 1063 none
1115 HDS 200 180 1.8 4 1133 none
1130 HDS 205 175 1.9 4 1208 none
1145 HDS 210 180 2.0 5 1285 none
1153 Binder/ HDS | 210 180 1.9 4 1323 none
Total** 1,177
Mean 201 175 1.9 4.2
St. Dev 6 5 0.1 0.6
Min 190 168 1.8 3.0
Max 210 180 2.0 5.0

* See Table 4 for a description of these events.
** Because running total data were not available, the run totals were calculated from the average of the TPH data multiplied

by the total run time.



e s stk HUL 1Y Y/¢ 10:26 No.006 F ..

SPECTALTIZED ASSAYS LENVIRCNMHNTAL ANALYTICAL REPORT
29¢€9 Foster Creighton Drive
Nashiviile, Temmnessee 37204

Original repert and a copy of the chain cf custody will follow by wmail.

NOBLE 011, CO. 7680
AT I'N: LARRY PRICE
5617 CLYDE RHYNE CRIVE Lad Number:

97-A065425
SANFORD, NC 27330
Sample ID: 861-635 OIL Date Collecned: 7/25/97
Project: Time Collected:
Project Name: Dale Received: 87 7/97
Sampler: Time Received: 9:00

Stare Certification: 387 Sample Jype: 031

Ryxr Qe D

Al Faudt thite Umit Limic Pocto Dets Time Amlyst Mehad Eacch
R B

Areniz D wA 1.0 1.0 b3 SALAT 14:3 R.Axect  SUI0A 248
Cahaun 5] m Ay 1.0 1.0 b BALAT 429 Karex  60LA 24
Qrrroum D og Ag 1.0 1.0 1 8A1LA7 14:29 RIETrexr  €01OR 173
Lamt R0 agig 1.0 .0 1 6A147 14:2% R.Zrest GOLOA 246
Mol N ng Ag 1.0 1.0 1 SALA? J4:2y Rbree 6OULQA 46
QAL HRMEIRY RNTMEIERS

Glaime in ol 4E4. gAY 10.0 8.0 1 0A2A7 15:50 KWrxe e x68
et 0.57 v 0.0L 1 8/947 14:17 Almdem D2 a0
Flach boire, Quead Gy FLASED AT 150F 8A447 9: 22 D, Komr 1010 3458
B8ullur 35% g g 100. S.00 -] 8AeA7 12:37 Q. Ban  ATIMBM @920

D = Rx dtecrad & <o rgext 1.

Flanh pooire. Agnitainlicy wecetad @ to narvat 10 deg F.

Report Approved By: Report Data: ©/14/97

Theodore J. Duelle, Ph.D., Q.A. Officer
Michael H. Dunn, M.8., Technical Dirwctor
Danny B. Hale, M.8., Laborutoury Direcctour



MATERIAL SAFETY DATA SHEET

Mannfactarer
ARR-MAZ FPRODUCTS, L.P.
621 Snfvely Aveane
Winter Haven, F1 33880
941-293-T884

— ___PRODUCT INFORMATION

IradoeName: AD-bhere LOF 65-00

Chemical Family: Amines

Caomposition: Modified Fatty Amidoamine

HMIS RATING: Health Hazard 2 Moderate

Flammability Hazard 1 Sligix
Reactivity Hazard 0 Minimal

D.O.T. Shivoi

Clasaificaton: . jon. Not regulated

P PHYSICAL DATA

Boilimg Pomt (°F): > 500°F

Sahihility in Water, Slipght

Yopor Bressure (b at 25°C):. <1

Yepor Depsity (Ajlr = 1): >1

Appearznee: Dark brown liquid

Qdox; . Mild

Specific Gravity (1 77°F): 0.96 - 0.98
FIRE EXPLOSION

Flash Point PM Closed Cup °F: >300 °F

Extinguishing Mcdia: C02, foam, or dry chcmical

Rev. Date: 11/26/96

Wear NIOSH/MSHA approved self-<contained breathing equipment
and protective elothing.

Z-9061




APPENDIX B

RAW FIELD DATA



Appendix B.1
Raw Field Data

Baghouse Inlet



ol
i
)

Nl

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS *

Plant:

AsPracr Pedmur 4"

Date: 9//‘8 /7 7

Sampling Location: ﬁg} Agosc ,Lw L/T
Inside of Far Wall to Outside of Nipple: £

Inside of Near Wall to Outside of Nipple (Nipple Langth): +

Stack 1.D.:

52

4R "

Distance Downstream from Flow Disturbance (Distance B):

22 inches / Stack1.D. = ©.45P dd*

Distance Upstream from Flow Disturbance (Distance A):

3372 _inches / Stack 1.D. = © .674 dd

Schematic of
Calculated By: 274/ Z G5 Sampling Location
Traverse | Fraction Length Product of Traverse Point
Point of (inches) | Columns2&3 Location
Number | Length (To nearest 1/8") (Sum of Col. 4 & 5)
l 0.02) He \ 2% 95
2 D.06F 7 2 Yy 'y
3 _louns | | = % S 5%
h O13F S 7z \27%
5 0.250 12 16
_€ 0356 Y 2\ 78
* s.644 | | 30 3% Y ¥,
g O350 36 HO
g O.Q23 3G% 427
lo o882 N2Z% Y& ¥
I ©.933 HY 3/, He3y
12 0939 | ™ Y3 =1

+ Qoss aest

MEET METHOD A



GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant: 5E g/EpA' A’WL«# PLAL # A Date: 8//3/97
Sampling Location: __Bayhevie T lot Clock Time; _}3:00
Run#.__ PRELIm! NA RY Operators: AB /4D
Barometric Pressure, in. Hg:__ 9. %0 Static Pressure, in. HyO: RS
Moisture, %:__ 2.5 Molecular wt., Dry: Pitot Tube, Cp:. 984
Stack Dimension, in. Diameter or Side 1: et Side 2: h%
Wet Bulb, °F: Dry Bulb,°OF;
Traverse Velocity Stack Md = (0.44 x %CO,) + (0.32 x %0,) + (0.28 x %N,)
1‘7"16“ v Point Head Temp.
Number in. H 0 o Md = (0.44 x )+ (0.32x ) + (028 x )
_o A ] 0.3¢ 194 Md =
—! 2 0.2 195 Mo-de(1-,‘H2 )+1s("H2°
_0 3 0.26 193
M 4 0.23 195 Ms = ( YRt s ) 418 ()
_0 < 0.26 194 .
-0 A 0.34 193
l 2 | o0 | 194 T F- "R COF 400
-9 ¥ 0.39 19¢ L "
2 o 0.3¢ 164 138 138
q 16 0.3Y las Ps = In.Hg
_lp [ 0.2 193 &F -
10 2 .25 195 : —_ ’ Ts CR)
1< B { 0. lﬁ ,9‘4 v--as.-wxcprFx T PaxMs
v pl Q-1 193
2 3 0.10 ] a4 Vs = 85.49x ( ) x( )x\,____
1o d 0.30 196 Ve = e -
- & < ©.24 194
)2 L 0-30 195 As - #?
[0 7 0.3% 93 Qs = Vs x As x 60 a/m
< 3 0.33 195
¥ i 030 19y Qs = x x 80
. (b 0.23 193 s = actm
&3 /l 0.12 194 XHoO,
_.\/3’ 1o O-Oa’ 19¢ Olm-Osxﬁ.snx e x(1- 700
20y FF-O.S-ID\ Te= 94,3 Oo“d- x 17.647 x x{1- pres )

Qogid= dsctm



M

r/ Jﬁ LS

D N
| N ] N ] P
EDE’Z’J - FIELD DATA ! — Combensees
[E PACINIC ENVIRONMENTAL SERVICES, INC. ™ e M e Y V, : Sitica gl
Plant A AsPHALT Prgnr "4" “z I BN I Total 1} O
Date _ &= 19- 4 + T
Sampling Location Taled Yo bog hpce / Probe | ength and Type é 6’/&5 3
Sample Type i ‘ o P'itot Tuhe 1.D. No. bﬁef 0% <
Run Number __S—=AD-T— [ - . Y8 i Nomle1D.___, 31X
Openator __A bb Assumed Molsture, % _25
Barometric Pressure (8 ) _29, 90 ’ Meter Rox Number _ M5 — Y
Stalic Pressure (R ) ___—2. 5 1 l Metera NG| 28
Filter Number(s) A Mcter Gamma _ L. O2 !
Pretest LeskRate = 0oy cfm@ _127' _inllg Referencar p __, S )
Pretest Pitot Lesk Check _o . pof v Post TestleakRate = £.00F,  cm@ 207 inlig
Pretest Orsat Leak Check Schoc"'i‘,;l.ﬂé/o[ Post Test Pitot Leak Check
Read and Record afl Data Bvery __ &) 5 Minutes Traverse Point Layout Post Test Orsat Leak Check
—:age_L___of Temp. Sensor 1D No. | |
= G ¥z Pres, DAllcicail |~ STk — T
'I:oh'ln m’fh' ?;:::u (;.:a‘:h: ' llc:m.) ™ ﬁllﬁn llz: < Temp. *F Tcu:.?ileﬂm l';f::" I'D&Gu Meter Tcguglh___ me':n
{min.) clock) (Vo) 3 | ln. 100 | Deslied Actusl (%) Temp.” F *F - °p YF In. 10g
AN | %05 N N N i\\\\\‘l\\\w AR AR A .\\&\\\\W AN
g 1945 1¢96.81> |0, %% 7] 1.8 231 31 ! | 67 ; 8 Y BN
/ Gdq.12 o2 | 1.3 | 1.3 232 %3 B s 8Y ra
r | 0 T35 136093 Jo.9x 1226 | 2.3 229 [2371 25 49 R¢ [
19.30008570y. B83) Jo.4x | 2.2¢ | 2.3 226 12331235 | 4 10 9/ K
3 2o lese 707928 ;
[}
VY 1 20 / o /
] /
S lyo / /
! /
L 1 S0 { /
! /
7 140 7
/ /
2 130 1 I
/ ]
9 |0 i 7
/ 1
0 |10 ! 7
! /
i Jleo ! ]
/ ]
[h_1lo / 7




METHOD 23 CDDI/CDF SAMPLE RECOVERY DATA
5-22-I-!

Plant: Asprar Peanr "4” Run No.: #Z’K /
Sample Date: X // 9/ J 7 Fitter No.(s): — Job No.: % o003
Sample Location: I N LET |
Recovery Date: g// j/ 5’7 XAD-2 Trap No.(s): S-23— T_— l

Sample Recovery Person:.

R -
N s Dl NI ORI
SRR AT e TSI TR N et T

iﬂ&igﬁmbéia ey
1 2 .3 4
Impingers | XAD - 2 | (knockout) | (100 ml H20) { (100 mil H20) | (knockout) | Silica gel

Trap (untipped tipped untipped) | (untipped)
Final wt. ;433.5 474 6?9 . 7‘ y | g |
Intial wt. 1408 7 |722. 723,5 . 3%3 9|
. g

Netwt. | 248] <18 03 [t Tsed (g

Train System: —

Probe: —

Filter: Color - — Loading - —_
Impinger Contents: —_—

"

Silica Gel: @Grams Used - __ Color -
Condensate Observed In Front Half: — | | ‘ |
G s B T Y Récovered Sample Fractions . c o w0 e

% Spent - —

P

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.: T~ marked/sealed:

294. |
cond. 232.€




Px3

Sitar Geert

ENG o dabe W - S U - R

-. prasp—. N
m- - FIELD DATA ( ”I — Comdensars
& PACIFIC ENVIRONMENTAL SERVICES, INC. o :?(‘, - V\.i Silica gel
Pom __ _AsPHaLT  Poamr g N, 11— Total 1§ O
Date L-12-°93 A Wy
Sampling Location __Eolot YO Roa W@ Probe Length and Type _La_&_.‘zéé
Sample Type PN\ -Imm 5 Pitot Tube 1.D. No.
Run Numbecr S - I-] Nozzle 1.D.
Operator 76\33 . Assumcd Moisture, % A2
Barometric Presswie (R ) __19.70 Meter Doz Number _ﬂ\S 9
Static Pressure (B ) __ —~ 9.4 Meters 116G \. Tl
Filter Numbes(s) _mcﬂ -gol - (mhr) _ Mectcr Gamma Lole
Pretest Leak Rate = .0p%” ctm@ _/A _inllg Refcrencas p 513
Pretest Pitot Leak Check v Post Test Leak Rate = _._&]_ cfm 10 in1ig
Pretest Orsat Leak Check s Schematic of Post Test Pitot Leak Check
Read and Record alfl Data Bvery ___ A\ Minutes Traversc Point Layout Post Test Orsat Leak Check .
Page of Temp. Sensor 1D No. | ]
Tiovene | Sampling ] Clock Time G Mcler 0 e Fics. Dillerentlal | Siack Tiohe Topmger Dry Gas Meter Temp. Tump
Tolet Time, (2-hout Reading ||¢.“ l‘-) (a)) . 1,0 Temp. ®*F] Temp./ Filter Temp. Tk Ouller——] Vacuun
Numbes | (win.) clock) (V) 3 10 | Desbed Actus] (1) Tewmp.® °F . . *F In. §1g
NN j 55 o TR T A Y
Y TEY ! o5 aye .92 JLA0 1 \-90 1230 faaz /Ay 51 | Al u___g,.._
I o | 51 WD 1. A3 [\veAa ] (Ao |933 [835/ 055 ] S0 93 8 3
Ul & 1019230 [111.90].a5 ftay | .90 mg%_%_%&_ 2 i <
D | @ peos | 13.35 | .18 l2qo|o9p | 937 | I 9571 .5 1 Q5 [
(o) / . /]
e R '
_E&F3ol /
& 8w3si /
< | ool !
-4 7
-7 /
a /
G L
__?'__ /
/
’ 1
g L
| /
!
L ]
2} ]
—e 7
£ / [




Vs T

MULT @7 \MPLE RECOVERY DATA

v

Plant:  A<puper PAnT “A" RunNo..S 29-I-1
Date: 9- 19-47 Sample Box No.: JobNo.: SH13-003
Sample Location: Tl t

Sample Type: Paticulats / 'Metols

Sample Recovery Person:  Treys Ab, .34y / Be.ry [ay Leld
( { RE

Container | Description Volume, mi| Sealed/Level Marked
1 Fiiter No.(s) M40 -0¢0) a# - ~
2 Acetone Rinse ) — ‘—
3 _INitric Rinse - -

4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter — =
5A Nitric Rinse - impinger No. 4 — ’
5B KMNO4/H20 Rinse - Impingers 5 & 6 - —
5C HCI Rinse - Impingers § & 6 — —

Impinger Contents Initial Weight, grams
No. Volume, ml Initial Final Net
' Emply bt | 7230 | 773.1 $0.0
2 $% HNS ey t1y05 /%0 10971 723.1 (6.4
A SHHNOS [t 204 s 120.2 | 234.9 4.(,
4 B gy G362 | (3. 1 0.5
5 Koo'/ gy loo &gl0 | 9.5 6.5
A /R so0 7400 1 411 6.( |
1 Silica Lol 200 79¢.8 | 77910 4.7
Total ~ ﬁ-’]_gg v

Comments:




Appendix B.2
Raw Field Data

Baghouse Outlet






GAS ANALYSIS DATA FORM
PLANT , Aspuarr Peanr,'R" COMMENTS:
oATE ___B/Zofi? TESTNO_S23/56-0-T
SAMPLING TIME (24w CLOC
SAMPLING LOCATION KE!&M .rier
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)
ANALYTICAL METHOD _%
AMBIENT rmm!]r_%e
OPERATOR
RUN 1 2 : AVERAGE NOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reaove | "EV | geaomc | MEV | meaomc NET | VOLUME e
€0, S4 54 |5 5 |55 5495 #4100
02(NET IS ACTUAL 0,
neomsmmsacrua | (8.4 |30 /9T |13~ 1310 | ¥wm
002 READING)
CO(NET 15 ACTUAL CO
READING MINUS ACTUAL B0
0, READING)
N20nET 15 100 mows ..
ACTUAL CO READING) 10 .
;——#m
. ‘ o
TOTAL




DU:'

GAS ANALYSIS DATA FORM
PLANT Aspaar Teant "R COMMENTS:
DATE__F - 2c-11 TESTHo_MZ9~-~o— 3
SAMPLING TIME (244w CLOCK) \
SAMPLING LOCATION ___ O v it
SANPLE TYPE (BAG ATEGRATED, CONTINUOUS)
ANALYTICAL METHOD ORSAT
AMBIENT TEMPERATURE G8°F
OPERATOR __ 77—
RUN J AVERAGE MOLECULAR WEIGHT OF
ACTUAL e | e r | AcaL r Wu& . MULTIPLIER smco:1 GAS (DRY BASIS)
GAS READING READING READING ¢
Co, S.0 So| 5.2 |52 s L TY)
02(NET IS ACTUAL 0,
READING miNUs AcTuAL | /% Z 3.2y 19.2 | 130 /3.1 2100
€0, READING)
CONET 1S ACTUAL CO
READING MINUS ACTUAL 8100
02 READING)
iszﬂ IS 108 MINUS a.
ACTUAL CO READING) 100 .
___:=¥== ¢

TOTAL




Ty

]
GAS ANALYSIS DATA PORM 1]

PLANT AspHALr  Pranr "A" COMMENTS:

oavE__2/21/97 Test no_71. T

SAMPLING TIME (24 CLOCK)

SANPLING LOCATION _ OL/TLET

SAMPLE TYPE(ERG.ANTEGRATED: CONTINUOUS)

ANALYTICAL METHOD

AMBIENT TEMPERATURE

OPERATOR

RUN 3 AVERAGE NOLECULAR WEIGHT OF
AL | er | Moo | oo | acroa o Vo':_EIL E MULTIPLIER suca; GAS (DRY BASIS)
GAS READING READING READING ¢

€0, 372 132 W

Oamevisacruao, | /4. 0L 2.

READIG WIS ACTUAL. [y 7 ) “ /100

CO, READING) / ' :

COMET IS ACTUAL CO

READING MINUS ACTUAL 3100

0, READING)
iNz(lms 100 MNUS a.

ACTUAL CO READING) 10

TOTAL




VISIBLE EMISSIONS RECORD

RUN NO. | A
SOURCE NAME OBSERVAIION DATE START TIME STOP TIME
Ba‘ﬁ/ause Oujr\C'A’ -\H- 7: 18 W06
ADDRESS 7 ’ SEC SEG
spgr  Feant "4 . IMINN 0 [ 15 { 30 | 45 (M 0 | 15} 30 45
~
! -4 31
J01O . Rd (Cleveland RJ) s 5 (2 OlOl5»
Ty STATE prn | 2P 2 |DIplDls |2 |OOK|D
3 33
PHONE SOURCE 1D NUMBER 0 1015 = ,5 ? 2, g
1 NI S ERLIER SN
PROCESS £Q Iphgyic ) OPERATING MODE s PIFHREE 4 D 107 _
agar é9 r
CoRTROL EQURHERT GRERATING IOGE s lplOoIs B ]3O 10 o
aa WSV NOC YN - 37 -
DESCAIBE EMISSION, POINT 7. Q S IS Ol s10 D
START Sovo0 sk STOP  sant 1 0|0 IS |01 ID
Hf/GHfI:%OVé GROUND LEVELIHEIGHT RELATIVE TOOBSERVER, 3 N O | 1| O 3| Sl 0l
START )Q¥F s10P S  [START O STOPs0Q_ 0 |5 5 < 0 lA (010 o)
DISTANCE FROM OBSERVER | DIRECTION FROM DBSERVER = -
START 4SO 5708 sernd STARTW £ 5T STOP st nloO s IOl 0«
DESCRIBE EMISSIONS .+ T [2]o O Slo 1« ! Oﬁ
START “THF, . x °SIOP o een T e 010 | 4 /O >0 O
EMISSION COLQRTIm PLUME TYPE CONTINUOUS W& < 2. o
STARTpal. HEFSTOP ruGmveo mrerirrento | 14 (O 1 Q1O (S | “ |5 D [oN
WATER DROPLETS PRESENT | If WATER DROPLET PLUME s (SISO D] ]| OO o U
NOO YESW ATTACHED O OETACHED & ; . e
POINT N THE PLUME AT WHICH QEACITY WAS DETERMINED 6 190 !s 1O g 8 g g
start | Yo aboe ot 3108 . ou 7 1O 1010 & | @7 2\
DESCRIBE BACKGROUND B O <D ol#]O]0 U
START Yreesr STOP  Sorvae o oo a—i SY N
BACKGROUND.COLOR _ SKY co~o/£o~s =
START c.rev] STOP STARTscq, ered,srop,ma. 20 0O lo SOl 59IDI0 0 o
WIND SFEED WIND DIRECTION 27 <D D < 51 o IO @)
starTr 2-4 7" sT0P START N'W STOP cont 2 |70 5 5 D = (o c ol D
AMBIENT TEMP WET BULB TEMP | RH.percent 1215 P
s1ap7 33 stor 56 6% 59 23 | 8 5 O | 53 g Olelo
2 D D500 ID
Source Layout Skeich Draw North Arrow 25 5 Q—T_O‘FQ 55 1 2D @) O
5\0% @ % SIHOD [ %] c|O|0ls
f fgp— A
- 57 z
% ission Point = 27 / ) OO 5 O o O ;
T 28 Olo D 15510101010
Tk . [Eleb sk T=1s1p05
sund winds O N O 1516101010610
Plume ang == L Qbservers Posiga V%" TAVERAGE OPATITY FOR _ 7| NUMBER OF READINGS 3Asov5
Stack aspre e HIGHEST PERIOD 3 1% 5 % WERE
e ———w P RANGE OF OPACITY READINGS
Sun Loc¥fion Line MINIMUM O MAXIMUM {5

OBSERVER'S NAME (PRINT) Dq\‘\\d GO 5 Lw»\f)

COMMENTS } . . OBSERVER'S SIG % OATE, 53
) pud i Losi St emisine | EEIIEE o 817
jé ORGANIZATION ...
1‘r DCﬁ o\ Dbcw /nc
| HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y DATE
SIGNATURE ETAH 3/93
TITIF | pare VERIFIED BY DATE

-

~
a !

L



VISIBLE EMISSIONS RECORD

RUN NO. __b_
SOURCE NAME _/L OBSERVATION DATE START TIME STOP TIME
gaqzause Ey: -19-9% o3 |20
ADDRESS SEC SEQ
Asrnq LT _Pubar_ V4" o ImiNN] 0 [ 15 | 30 | 45 ImN] 0 | 15| 30| 45
Olo Rd CCleveland ;ec/) 1 slelol 13 ]2lo]2]-
iy STATE ziP 2|7 |7 lom |R2|0l0O0|S|o
3 33
FHONE SOURCE ID NUMBER 2|0 100 01010 |r
‘o lso o |#] 51D |O |0
PROCESS EQUIFMENT OPERATING MODE p = RIS
Q978 %a d’l/g,’ { S IS IO O
CONTROL faiJ/PME/vrb OPERATING MODE 6 | OO 1O BN 1O[D1O
QR"O\E nRor) 37
DESCRIEE EJISSION POINT> 719 1©. 100 O |5Idlo
STARTYE i Tanogier)  stop saemg sojo|lol|38|0 OO
HEIGHT ABOVE GROUND LEVEL|HEIGHTRELATIVE TOOBSERVER. 9 1 |O 1O O | 33 |o O 1O 1O
START 2 4 €) 510P spma_|sT4RT O STOP G 0 5 %) > " 210
OISTANCE FROW GBSEAVER | DIRECTION FROM OBSERVER D 1O 2 Lo
sTaRT Y50 srop .0 | s128T WEST s10p 3~ | 11 | ~ D |S [© | «l;0] 215 |O
DESCRIBE EMISSIONS Nna | olplS IS |51~
START (o 1o, (9O EFSTOP sam 315 14010 f
EMISSION CO PLUME TYPE CONTINUOUS & @) 15
START 5k, srm ruive o wtermirrento | 14 1O 1O S 1 | “ 10 o loin
WATER DROPLETS PRESENI. | IF WATER DROPLET PLUME:n’ s olTo0 sk s Joo
NOO YESS ATTACHED O DETACHED 7
y
FOINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED || O DI lslo|S]s P
sTART ERZH phove X 510P _sert nloleolete |70l
osscmj BACKGROUND B [ OlDlalo | 4] a0
START 4 fpes . S10P SR 19 P4 -~ pp
BACKGROUND COLOA _ SKY CONDITIONS 51010 é © |59 C?
START Lyet ) O P cema | s1aRIcatbcedsTOPrts | 20 | | OO 50 1O I O |8
WIND SPEED WIND DIRECTION 21 ololD |5 51 O S o |e
< e .
START 2 STOP St |START NW _ STOP $ 2 |00 010 = D0 |olo
AMBIENT TEMP. WET BULB TEMP | RH.percent -
starr 86 sror BB a8 38 2 | O oK< Olslslo S | O
2 [FlooD | “|0]|s|o|lo
Source Layout Sketch Draw North Arrow 25 olo & O 55 | O O IO
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA
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TR E R “iDescriptionse - OINLE 5 fol: e
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Filter: Color -

Loading- ——

Impinger Contents:
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Color- ——— 9% Spent -

Condensate Observed In Front Half

VALY B P S T Recevered: Sample: Fractions--

1
L)
Sl
1

Filter Container No. ™ marked/sealed:
XAD Module Container No.: marked/sealed:
Liquid level
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————
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Impinger Rinse (Acetone/MeCi2) Container No.: marked/sealed:
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA
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Plant: . AspHAcr Peanr A Run No.:# <

Sample Date: da QO/ ? 7 Filter No.(s): Job No.:

Sample Location: OVT éﬁ

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

Sample Recovery Person

: ;i Moistur AR ST 3
1 2 3 4
Impingers | XAD - 2 | (knockout) | (100 mi H20) | (100 ml H20) | (knockout) | Silica gel

Trap . (untipped) tipped) (untlggedg untipped)
Finalwt. |4%€ 9|stEeew | 907 3 [. ¥+ GO% %Z'EZ g |
Intial wt. |£53 7 £ |69/ 6 | 703 5 0 g XC3F |q]
Nt wt. (2 1215, 7 Za’ [ | 691 62.8

S Deseriptionsiis 1 E 2B

Taalll

Train System:

Probe:
Filter: Color - Loading -
Impinger Contents:
Silica’ Gel: @Grams Used - Color - % Spent -
Condensate Observed In Front Half" I i A _
R 7Y 'Recovered Sampie Fractions© - v RRF SRRt
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:

coﬂb}l %
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

5-M23-0-3
Plant: Aspuacr Fennr "R Run No.: #_3
Sample Date: g/ ZO/ 97 Filter No.(s): Job No.:

Sample Location: 0 (/T L ET
Recovery Date: 6’ / 20/ 9 7 XAD-2 Trap No.(s):

T‘&Mmsture Dafaﬂ

1 2 3 4

Impingers | XAD - 2 | (knockout) | (100 ml H20) { (100 mi H20) | (knockout) | Silica gel

Trap (untipped) (tipped) (untipped) | (untipped
Finalwt._ 502 | [[[45.917%2.9 | 6974 1¢/2.9 ;EZ-%_S_
Inttialwt. [166.21422.6 | €974 |er /.5 |6/2.0 g |
e~ ) 1At ] 430 1g
Tpht e ST IR R L Degeription et i Heira w o
Train System:
Probe:
Filter: Color - Loading -

Impinger Contents:
Silica' Gel: @Grams Used - Color - % Spent -
Condensate Observed ln Front Half:

"Recovered Sample Fractions: -~ : Jit el el 2T

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:
SoND—2

E44 .
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METHOD 5 TESTING FIELD DATA SHEET PAGE 1ol 3

o ]14) 2.726  |3.1 39 182~ | 256 | 3sg¢ et 122771 (o
A | S 1166 |81.24 3. 8.9 9% | A8y 25¢ ¢t _l18s 191 o
_ 6 | ygt (198359 2. |90 | 19> | 259 237 1 ¢ B6 29| 10
Z | 'S | 1%% [ 90V.aav (2.2 |64 |\g2 | 356 | 269 ) 6¢ ko R¢] ¢O
>0 90\ ) 909.v4g 1.} L 1. |19 287 | 2S¢ | by B3 98] [
3 735 906 | gt . Ly Y1 1194 | 259 | 356 | (e |ag 25| G|
- Yy 2\ | 3ls.0% + 49 LS 1191 >S5y | =51 | ¢ lag ¢4 %
4 s P2\p | 93\ Fu> 46 | LD ¢l | 26 35S 65 lol ap
fo g2\ | 924155 ~ ~ ~ 339 351 | 65 [tol ag| 3
B ‘s S 0.4 18) | %a > &)— 0> 431 L\
E4 1.4 \g2 | 2SS = |1oY uy
3 PY3 A'..L A\ b s :?z— Qv j\os &‘\_—%_
: \ age | O - o) % 9




Page

Ul

J

Shoat Checked Dy:

;<ﬂm”um
9|63
|63

RS> | 96t .l 'S | MG | Ve | PS5 | 3£ | 64 11019 3 |64 Ir=a.9
257 204,678 v Se | 16 1176 * 49 3~ | 65 (o 10 3 (g ¥ B
qo$  ©L.951 |.£ ‘?@ 1g> | 5> 25y | 6L |ux go 7 |
dio 215,23 | LS g |19 | 253 | Fs¢ | 5 N3 - |6
915 94,29 13 |20 (177 |3"N 3 1G5 s igg ¥ |Ga
tog | %20 ¥9Iv20 1% | 2o [ 174 | 350 25 ) | 65 |us (eg L |6
lo¢ | 933 98S. 35+ 20| WS |16 - |agy 64 |6 lio 2 |Cs
Wo | 9% | 9974499 26| o5 |6 | 353 | 255 | 63 s 2 |5
WS | 435 | 840,43 431 1] 1119 | 256 | »s¢ | 63 et < |64
20 | 2o | 3o.s9\ | adx |1 18] |20 [2ss | 6 Flusu < |4
1S lagg | 8, ge¥ | 03y |2 |V2g s~ ) 706 ] 6 wene | 6s
\yo |4SD qop i 130 gy | 20 e | 352 R €S el l«t—r- Cs-
155 |t | ooy | So | 13 fI17¢ |2F¢ | Mo | 6F ey 3 165
146 | 108y | 40%.1p) SO L Ly 1723 | 25 | »¢S 6d \Nw 3 |65
\4¢ |0 eqd | 410.0 o) A3 | 4 (1D |26 |25 64 'S w 1 |64
V56 [y | AL, ol A3 | 4 (1) [ 28T | Rss | 64 e v 2L |64
S5l | avn.8 ) U e [ V1D | 386 | sy | o i e 2 |64
\os [y Wi\ x |OF
iiﬁ.!.t"?

Dala



As PH/)IJ’ ?ulur

METHOD 5 TESTING FIELD DATA SHEET

PAGE D of Y
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA O MZB _ 4_

Plant:  Aspwacr Reawr '4" | Run No.: #7‘
Sample Date: g / 2%7 Filter No.(s): Job No.:

Sample Location: _0 {/7- ET
Recovery Date: g/ 2 / 9 7 XAD-2 Trap No.(s):

Sample Recovery Person: _g/L/ /e

“Moistuire Data *40 i
1 2 3 4
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 ml H20) | (knockout) | Silica gel

Trap (untipped) (tipped) (untipped) | (untipped)
Finalwt. |996.31/249. ]| 697.6 | 686.1 é[d,é "'9-‘%;7‘.2
03.5

Initial wt. 4450 06.71 700, 0 16&87.5 . 95@_{_1
Net wt. Z).3 74;.4 (2 4) (3 4) e g
e e S THES S Descripion i ik DR P e
Train System:

Probe:

Filter: Color - Loading -

Impinger Contents:
Silica Gel: @Grams Used - Color - % Spent -
Condensate Observed In Front Half

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/MeCl2) Container No.. marked/sealed:
cond
S35 5039
A0 L
—_—t




| X |
mm - 3 g ca, Condensess
{3 PACIFIC ENVIRONMENTAL SERVICES, INC. FIELD DATA :fg) 11— V,: Silica gel
Plant ___ AsPHar_ Peanm 4" Nx 1 Total 1} O
Date B-1R’-97 /
Sampling Location STALN P'sobe | cngth and Type ‘/ 6 (4" /
Sample Type 25 n, Pitot Tube 1.D. No. At
Run Numbcr FlO f (l/ Nozzle I.D. Y2274
Opcrator .(AWD Assumed Moisture, % MO
Darometric Pressure (8 ) _29. [ f 5 l "/, Meter Dox Number mel?
Static Pressure (R ) LA Mctera 116 Ly
Filter Number(s) Meter Gamma Al
Pretest Leak Rate = QZ 0 _cfm @ 5 in. 11 Referencas p
Pretest Pitot Leak Check .A/A * Post Test L.cak Rate = _DLQ___ cIm@ i____ inllg
Pretest Orsat Leak Check Ap Schematic of Post Test Pitot Leak Check
Read and Record sl Pata Bvery __Ac/) Minutes Traverse Point Layout Post Test Orsat Leak Check
FfPage - Temp. Sensor 1D No. { |
Meler Vel e X Stack i, Tum
l':;.m ?‘he, 3.::;,"‘ b;.:odhg ||¢.[:f}'.) > (Ml;:. lle' ! Temp. *F Tcn(':r;ﬁl? Filter hszf ‘ Dﬁ'}:” Meter uw anfm
Nombes | (min) clock) ve)t 3 | 1o.1020 [ Desked T Actwal T Temp.* F *F . In. Mg
NN YTk ~25 ] AT IR &\\\‘&\\\\\\\\\\‘Q\\\\\i\k\\\‘ \§\\\\\\\‘ AN
41409 | _NA = = A
1 s0F | 1M %
7.57) | Lenn] A Qo2 %

s § oo vy o v o v g [ v oy v f e v T s oy e f e | vy ey, e,

\\\\§‘N\\‘N\\N\\\\\\w\t




METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Plant: Hsrrher Feamr " Run No.: g 5

Sample Date: gW/ 9 7 Filter No.(s): Job No.:
Sample Location: F / E LD KL/QN /(

Recovery Date: XAD-2 Trap No.(s): O' M 2-_3 ~ F 6 ‘)(A D

Sample Recovery Person

B

onstureﬁg‘til‘é%
1 2 3
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 ml H20) | (knockout) | Silica gel

Trap (untipped) (tipped) (untipped) | (untipped)
Finalwt._|7/6.0 |980.5 6;%, £ 05/ 159%.3 (gg,_g_
Initial wt. 13/4.5 | L0 6 2 | /081 5947 . g |

Net_wt.

S 3085 Degeriptions: i
Train System:

Probe:

Filter: Color - Loading -

impinger Contents:

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

Condensate Observed ln Front Half

N3
B
* '-

AT Y “Recovered Samplé Fractions:. : ~ -« o~ ¢ EE T

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:




mm- R - vye o, _ Combcnscrs
(5] PACIFIC ENVIRONMENTAL SERVICES, INC. FIELD DATA :f{, 11 V, 1 Silica gel
Plant AsPaacr  Fiang 74" N = 977 ﬁl 11— Total 1}, 0
Date R-13-93 T 23% / p
Sampling Location _STACK, [ Probe §ength and Type 4 _étass
Sample Ty, M~29 Pitot Tube 1.D. No.
Run';umbl:r (]| ABC D EF Nnule,!. |
Opcrator MaD 000000 Aswmcd Moisture, % 25
Barometric Pressure (8 ) _29 9 Nipole_3 % Meter Bax Number MBSO
Static Pressure (B ) __ — . 25 . Meters 1@ R
Filter Number(s) 5 Meter Gamma H6S
Pretest Leak Rate = _QOO(, cfm @ N Referencas p
Pretest Pitot Lesk Check Eav Post Test L.cak Rate = 2@_}_74 dm@ _1____ _inllg
Pretest Orsal Leak Check Schematic of Post Test Pitot Leak Check
Read ladreaml all Data Bvery S Minutes Traverse Point Layout Post Test Orsat Leak Check L~
r_:age Temp. Sensor ID No. e . |
cles c e Pics. Dillere 10 7 cter Terp. : Fum|
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Page =2 ol =
Plant Name: . APuair Pt g Test Date: __&~-\3-30 . i
Run Number: O) Operator; NAAD L
Traverse |Sampling / Qlock Time| Gas Meter | Velocity |Orifice Pres. Diffcrential] Stack Piobe Jmpinger Dry Gas Mcter Temp. Pump
Point Time, (24-hour Reading  [ilead ¢P,) (A1) in. 11,0 Temp. *F] Tewmp./ Filter | Temp. Tilei Outter—] Vacuum
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E N J120 71de [rStoss | 1z | AlD 3 (10 | 25¢257] 2= | 102 102 2
£ 1|25 /sl d 1SS [-3 oo | Z54 7 248| &t | 98 38 2
>0 1/ 1288 (L2 A2 | SY L3 11| 9SC Iy | &7 oL 101 Z
2| S 7T o3| (e | 9 47 (o1 1253 IoN8 | 5 | Lod e z
Yo 7 1308] W | K 1Ll J250 1249 ] ! | 194 101 z
s 1 133 1 9.35 | .25 2 |ite 248 1248 | b2 | \©3 o3 |2
501 _\28| nisl | .21 71 |28 T85> | o4 10> | =
4] 18s 1 1323 1950t | Yz (oS |1 |z /24| 4 | 108 (=D 2.
o /1329 178.299 .%g- 1T | (7212487 244 Y4 | 1\OD \OY Z
A WS 173 1854 | . %0 1.5 te) 1247 1245 S& V(S \0o5 |
vile 1 1Y) (a2 ] 24 (O | B4’ 244 s7 | (WD 1 o [+
24 1S o (9155 | 8% 2.) el o 2d3 ] S8 TR T I
8o 1 1AS 1.8 ] 8L 3. (11948 7 9sM] $9 (1€ 105 v
e IESEEY VO LS Lol [N 23] S8 | (18 o7 13
190 1 _|4o)|J0707 | 2% S]] (g |OSP /25| 87 (12 109 b)
(9s 1 _(4p,|20T7 37 | 23 S Twsbsg/a84 | 38 | 96 X 3
e MR X .S (195 |27 1952 | <9 99 [0}7) 3
B | dos N8 |2l 5.2 | (6F]a52 'Sl o | 1o 0] 3
|0 1 iy 87 119 4.7 168 koY 1asp | 63 /10 /08 7
A EFRETZA P EVR T 3.0 (6] |58 "6l @ |1/ (09 3
920 1 (N3 L0 2.5 /b, st o8] b {1y 109 3
35 11439183727 | v [0S | To R 72591 ¥ s /70 3
gap ! (99 |W0.8Y | 4G [0S 17t B4T 195963 113 /10 3
Mows 1 1999124302 119 12T i, PY) XY &S |10 109 -
ARR I R Y (2L eG4l WS jof 106 3
ceak o .00 @ up

P



MULTI-METALS SAMPLE RECOVERY DATA

Plant:

APty Prana "A°

RunNo.:S79-0-1

Date: €-/9

-1 Sample Box No.:

Job No.: S413. 063

Sample Location:

Qutlet

Sample Type: Faticolas / MetalsS
Sample Recovery Person: 'Tm/ AAU,.;H,/ / Ba ey Ra J{‘ e |
Contamer Descnptuon Volume ml Sealed/Level Maﬂ<ed

1 Filter No.(s) /)447 c03% — _—
2 Acetone Rinse — -
3 Nitric Rmse

Bakafe s E e e e
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter “ —
5A Nitric Rinse - Impinger No. 4 - —~—
5B KMNO4/H20 Rinse - Impingers 5 & 6 — T
5C - —_

HCI Rmse - !mpgem 5& 6
P * \ ;85@ »; > \-\*\ S

Impinger Contents Initial Weight, grams
No. Volume, ml Initial Final Net
1 Eaeghy — | 122.6 |12 59. 7| —S3tF{z=-
Z % 9 Jpg el 4o Gy | §2.€1 (65.2
3 $3 905 Jo%Hoc | 100 132, ] 752 7 20 (s
7 Bm gy — $29.1 | 5282 4|
5 KW NOw s, (60 G543 | §5.3 [.O
(o Iy /5 /09 709.7 | 701.2 6S
1 S gy Gel | 200 777 3114 | TS
Total W8S

Comments:

4




m& 7 g (."1 Combcnsers
(5] PACIFIC ENVIRONMENTAL SERVICES, INC. FIELD DATA o2 =l v, : Silica gl
Mant __ ASPHOr Pogwr A" N, I Toial 1} O
Date ®~20-977 ,
Sampling Location STROC Probe Length and Type Y &La9s
Sample Type M9 Pitot Tube 1.D. No.
Run Number oL Nozle 1.D. 25
Openator MAP Assumed Molsture, % __. 17
Darometric Pressute (R ) 29.@ Meter Roz Number M® 0
Static Pressure (R ) __— - 25 Meterd 1@ 1.7y
Filter Numbes(s) Meter Gamma Ral’s)
Pretest Leak Rale = , 006 eftm@ S in.llg Refesences p 3L
Pretest Pitot Lesk Check _C\e. QG owyel Post TestlcakRate = EX A cm@ [JL______inlig
Pretest Orsat Leak Check Schematic of Post Test Pitot Leak Check _Cle, Seenfd
Read snd Record sil Dalas Bvery 5§ Minutes Traverse Point Layout Post Test Orsat Leak Check
Page__) of 2. Temp. Sensor 10 No. [ |
as Melcs Ve co Siack s oger et Temp. - Tum
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_— Page 2 ol 2
= '/
Plant Name; AsPher Pomr 4" Test Date: __&-2-37 ]
Run Number: or Operator: _ MW _
P
T i i mpi cmp. Pum
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MULTI-METALS SAMPLE RECOVERY DATA

Plant:

AsPoaT Frana "p"

Run No.: $29-O-2

Date: F-20 -9

Sample Box No.:

JobNo.: $4)3.002

Sample Location:

Outlet

Sample Type:

Patioulate [/ Metzls

Sample Recovery Person:

Container

Teuy W_L&ﬁ%js

Volume, m!

},L-cm

EIER ISRty
Front Half o oins

Sealed/Level Marked

1 - 002 — —
2 Acetone Rinse — —
3 Nitric Rinse - —
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter - —
5A Nitric Rinse - Impinger No. 4 - —
5B KMNO4/H20 Rinse - Impingers 5 & 6 o -
_5C__[HOIRinse - Impingers 5 8 6 — —
ﬁ?i“sturé%aﬁ
Impinger Contents Initial Weight, grams
No. Volume, ml Initial Final Net
1 Bt/ — 1236 | 1909.6 | (€47
7 Hioy / 4,00 106 (39.4 | 14, ¢ t76. 2
3 HNoy /Ay, Oy 100 132.0 | 0. | 2. |
1 =P — £2¢6.5 15337 $.2
5 [ wewsf (gsoy | 400 | G4 | G849y
3 UMy /8, %0 ) 00 7021 | 717 2.¢
1 5 )ice Gel 200 929.7 9.4 6. 7
/
Total 293, 4%.

Comments:

rm——




FIELD DA1A SHEET

Plant: AsPuhcr __Peanr 4" Sample Type: M 23 Operator: _ A Nozzle ID: 252 Thermocouple #:
Sampling Location STAC\ Pbarr 29.% Ps: — .15 Assumed Bws: \3 _ Filter #:
RunNumber: OO  Date: £-2°97  co2: 02: Meter Box #:M210 Y: 05 aH@: V14
Pretest Leak Rate: O1t __ cfm@ !{_in.Hg.  Probe Length/Type: 4" Gta5> Pitot#: _ Post-Testleak Rate: 00y cfm @ 9)_in. Hg.
Pretest Leak Check: Pitot: L.  Orsat: Stack Diameter:03 /2. x& _ As: Post-Test Leak Check: Pitot: Orsat:
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential {  Stack Tempetature impinger [ Dry Gas Meter Temp. | Pump
Point | Time | (2¢-howr Reading Head (Ap) (AHHnH20 Temp. oF Temp. inlet Outiet | Vacuum
Number| (min) clock) (Vm) 13 in H20 Desired Actual (Ts) | Filser o | Imin®A | (Tmout®R | (in. Hg)
o |wos | 7312t L0007 ///////////////// ////////// AN / %
D (| S o | 8.5y \.o a0 [ 335 |245 |t | V02| 1on
TS 83.L) 14 \ c;ﬁ 209 | 237 |29 | 3 | 192 | o2 2
Z| (S |40 2497 y \ 1.0 | ~oB 1 25C |24 [ NS | o6 | 10z | 2
o 114y2sS | ©18S 371 7 v | 2S00 | 24y | 471 oL, | WJ° |
3] 25 |4 | Aag 21 A [R5z 299 |40 | ol {103 | 2
2> | 1435 | 95.42 ) 19 X2 [ 253 | 294+ Y& | Wb | S5 >
Y| 55 | 440 A9 21 S 152|208 | 2591 2% Jda oy | (2 | 2
oo | 1MYS | oz 185 41 .24 | 2o | 2SS MO s Y™ | oz | T
€ 1] 4% 10647 L.l 2.3 207 | 2594 2S5 4 | ted | w5 | 2
o | w51] (\2-1d (. 9 201 | 255 zso| SS| W] 103] 2
2 <5 | 1502 | 11V1.S% 2 <z | ZB | 2st| as) | S| 106 | w03 | =2
AT e] 1 S w8 | 253| 252| Sb| \ed o3| Z
3] (s TS | 11a.uy 12 S | 2ov | 1So|psolsg | wos | o3 ] ?
20 | 1S ] (20.%7 12 SO | 205 | 252> 24a ] SB ok | o2 | 2
Yl s s | 124LS MS. LB [ 205 [ 2 [ 29 | SS | lod | oz
20 | 1S 1] (21.9) d9 .29 200 | 8% | 24171 S \ Oy jOoL] 2
E ] o< B29/is (32.00) .o [ 2.C 307 | 252 |24q [ ST | VO3] (02| 2
o | \S3% s .1 29 2A7 | 2sv | 29441 sC | 193 | o (| &
1] 95 | 1Swd ] (ML) st (31 | zoa | 250 24§21 os | ol 2
loo | 1sya | ddLt .S 152 | 206 2o 2d5 ] s o | 1ot =
3l jog | 1ssdH] (41715 JS | 1.1 8 208 | 20 | 248 | Sb Y 2
po | (559] _ISI.08 Y, | (of | 2w | 20 | 243 ] K6 | Yot o | Z
V[ s | o4 | 1855 | | (8] | 2l | 2 | e8| SY [ 106 [ Vo | Z
| Wwol| 1SA.4%8 | 1y (A 212 | 242 7] 9B | W06 | w] | 2
/
f
AVm= vbp= B Te- Toe




Page

ol

K= K
Plant Name: Asprgir  Frawr 0", Test Date: _8-zc-a7 i
Run Number: 03 Operator: _tkap .
Traverse |Sampling Ood'i'imc Gas Mcter | Velocity |Orifice Pres. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading  |ilead ¢ P,) @)in 11,0 Temp. *F] Temp./ Filter } Temp. Tl Duler——] Vacuum
Number | (min. clock) ()3 | in 1O | Desited | Acual | (T) Temp” F 'F | (Ru)'F | (B )°F | In.lig
A | 2% fedf 11| 5o | s | 89 |z | /24| & | lowg | Vo S
130 /1 1623 LG | 3.2 QY (2w [zer! 298 SB | Qb o2 | &
]3¢ 1 28] [91o% fto 2. | mn N 298] S5 | L\ \ D% 2.
MO T (L33) B | Lt 2.9 2,0 2‘-@',/ 20| O LO® \Q% >
31 S 7 LB 1 85.0 |, \.D> n |45 7 75 @l | o8 \ P >
2 1 1P 192 P & | & %’F o7 73T @ \i_ﬁﬂ %
¢ 1SS 7 dHB] Al | 8 Ao | 20 |29 7128D] (2 10 10! 3
WO - 1 4eS3] 130 L] 249 e zog| 2 "] ¢ \OG 9] | &
B | 1S n5/%d 204320 5% |20 | 2% ur [y | of | 93 3
0 7 V0S| a7 |2 55 | 2w | 4S8 (4 | 100 3% | E
10y Ve 2567 |1 08 1] 2o [ [ /2] LS | \OC | 9 S
(po  \1ST 2260 | O 7| 205 [av | ™Nal 25 L | o7 99 3
N (85 1 4190 229 %% | .SL tdg |2« 299/ 25| @@ | 1A =Y A
gil; 7 (25| 23708 [ 58 L3? | |al 2z ®8 | 1o | e E
4l @S /1 73] 2304 | .Y Lok |82 [24e! 251 54 t01 107 3
uUs 2%:-L\S |y 1.05 | 182 | tqe ! 22| SY | A 10T 2
(G 205 ! I
20 ! Lecll to o0y eR"Hhy
3 T ; I
210 ! 5 ]
3 L !
- ‘L’ws ; 189.63( 10.573 7.64 |23 8] (0S| (6138
z% » ]
70 7 7 G35+
R B V4 VA <

\LIO
04



MULTI-METALS SAMPLE RECOVERY DATA

Run No.:S29-0-3

Plant. = Apni:— Poanr 74"

Date: ¢ - 70-971 Sample Box No.:  —— Job No.: $4/3 00 3|
Sample Location: O.;H,‘}"’

Sample Type: Ps ~iwwlatt //mat=/S

Sample Recovery Person: Tr.;, M&ﬂ_‘d,/ ﬁ/ =9 /r/ I?y Aeld.

VVqume ml| Sealed/Level Marked

Container | Description
Front Halfond oy
1 Filter No.(s) M‘l'\ 00'—1 —~ —
2 Acetone Rinse — —
3 Nitric Rinse_ — —
4 Nitric Rinse - imp. 1,2,3, + Back 1/2 Filter] - -
S5A Nitric Rinse - Impinger No. 4 _ -
5B KMNOA4/H20 Rinse - Impingers 5 & 6 — —
5C HCI Rinse - Impingers 5 & 6 — — -
M"é'i;i\]reb'Data?:n = e
Impinger Contents Initial Wenglurams
No. Volume, mi Initial Final Net
( Enpty Lagrt | 124 7| 14g9z.2 | F53.S
2 Huos/ H02 (00 2249 $7.S 15\-lp
b) HNo. / y.0, 100 C50.3 1 T2 7949
i bmmk/ — Lo31 | o713 3.(y
S [maby /«Lsa, /0o 749.2 | 7s50.( 09
¢ Kiou /), 3y | se0 L3 | L4422 6.9
] Silica Gl | 200 7707 | §25.1 | 344
Total Q?Q E .

Comments:




Aspeqir Peanm "4

METHOD 5 TESTING FIELD DATA SHEET

PAGE 1ol _3

777/

-

LPLLLL A TR L IAL 0 1 1 Y17ty 17y

1~ € 1 ome | 2849 1.0 2.5 | 85 | 297 | 293 | oS |79/97] 1. <
o | 0154 | 93.52 G z4 | 86 | 250 | 2498 | s Jei[7a| 2

2| 1s | o156} 91 (b a4 Vi [ 185 | 262 | 2¥Y | S5 9 [eo| 2
A L0 83 | 2s) 250 | 83 193)&o | =2

3 2R e 190 | Q¥ | 9S) | 53 133]8T| o
. 25 6L oo | 2290 ) 52| T3 BY/gdl o
v 4 LIG_ | 18 2ds | Q5v | SY Bgy/ac | 2
Ry L1 (8L 24D | s | 57 |95/ | 2
IR [2.6 248 | 250 .89 _197/9s |

13 |3y = 247 1 25| o ©/91 Z
o 1.{( N 249-] 253 ] v PI/47 7

.37 l.oL ) 251 2zsz| se |z )93 T ©




METHOD 5 TESTING FIELD DATA SHEET PAGE 2 of 3 _

5 3] s |l ogus | @1.uR kY .95 10 JS | o¥7 38 | /9 2
& 70 0353 | @3.1\ 19 .S S [250 T a¥6 | sl [9y] ¢
J| s [ 08%% 12 24 G (1S | 50 PR s, /s ] 2

8 80 | 003 | @8.u18 L2 SS | Vs [ 9% | ay¥ St {9/ | 2

z TS |mogoto] 93.8 (5 3.4 182 | o951 _|ov1 | SY lofjpr | 2

9o s AL LY 3.4 (8l | @S2 | AN® 52 ln¥97 1 2

7| 95 | 0520 0z 41 Fik| (7,1 8S1 | 0% SO o8 | 5

foo | 0925 | josotv .y oS [ 107 | S5 | M8 S¥ 1/08(99 ) 2

[ 105 0%30 | 1.5 ,lél N Y 183 | 248 s¥ /08 Jiot] 2

o | 9335 1A.78 (9 wT | 04 | st | TR sS [Iog[ioyl €

s | oavo | [17.3 SS 3 |t 25 ads SY logliey] &

120 | 045 | [1lb-O%b S L | g | 26f | 2% Sy [e/¢] 2

A \ 25 o3| 23,1 X 13 (L 259 | I st 7 /s >
130 | 0958 | 2182 3.0 1. O 2s4 | 2s0 S8 w0 [ 7

1 135 | 1009 | |31.3 I 35 s | 25 | 291 SB {udf07] |

o | \00B | +1-4M L3 36 K | 253 | Jst 09 [tf1i108] Yy

3 ¥s | 19 | ys.A. 56 \\2 D2 | 2 25t | Y3 v/l 2

o N TEER .52 |- Y R B % 97 lye/p8| v

" 9 (55 | o2y 154U ig2 ER) BE) LY( 1S5% 50 |ifa/r08 9
n‘ — (160 1029 (53.92% R ‘47 (Y NS 2S% st |nt /il T




I'ﬂ"

! LS ¥030/10%5] (L S¢ 2.1 2.3 e | 247 2.4% . i i)
170 10Yo | /(:8.97 2. G g 290 247 gL - W 2
2 | 115 04 | 755 2.0 4.9 82 BT | 246 | s8¢ INJioL | 2
(60 00 | 1.9 2.0 $.) 80 | J53 | =¥9 |1 8] W /ipp [ 2
o | 185 0SS | 162 O | Lz [ ys¥ {935 | 282 {2 1#/log| 2
190 i 419045 109 | Ly (85 |23y |27 | 56  |luefspp] 2
Y ] 195 (105 I3/ loewp |09 | /8 |34 |5y | S (wa/mp|
260 | (1D (633 OSSO & /g7 23 lasa, |5 luoloz] /
L1 S u/uel acoes ltoo |Qua  ligs laze lasvz 6o  |wgpoy] &
20 {na3 o559 |hdo 2@ /g3 lade la57 [y lwifoc] >
2| MY lpag JOF 7O @35 |OFH | I1g4 2u0  |aga |ga luasios| |
120 133 | drees oo |o3C |1g3 lase (s |54 lwofos |/
> 219 luagr lu3e3p et logr /g3 laay laso |53  lwg/ioy| |
250 lpyyy sz loqz logy lr/ge  [@4( Josa (sir  We/w3]
gl 2% [ysg |dixad 2 loed [Jer o433 fayy |55 los/eil |
N 290 5Y( O al |Oba | I¥F |layy lasa 3¢ lostea l /




MULTI-METALS SAMPLE RECOVERY DATA

Plant: | Aspray Pepur 8" Run No.:5>9-0 l}‘

Date: Sample Box No.: — Job No.: 5413 .0a3
Sample Location: Q. ¥

Sample Type:  PaAsev]ats / Mol LS
Sample Recovery Person:

Contamer Descnptlon

1 Filter No. (s) MQ') QL J— —
2 Acetone Rinse — S
3 Nitric Rinse ‘ ___ — —

Back Ha aSin R RN
4 Nitric Rinse - Imp 1,2,3, + Back 1/2 Filte — -
5A Nitric Rinse - Impinger No. 4 — T
5B KMNO4/H20 Rinse - Impingers 5 & 6 —_ —

5C HCI Rinse - Impln&ers 5&6 - —
o 2 - :-«2 R :k@ = "‘ir"?""*:"f:@’\ B N"j S ey e ——— —
Impinger Contents Initial Welghtjrams
No. Volume, ml Initial Final Net
J Ee oty — | 121.5]|(377.5| 170
2 ”°/-I“°‘s//"'zoz ro0 (,?75 190 .4 C{é(‘
3 HAy /4, Of 160 720.8 | 945.% | |15.0
vi Enpdy — | 5230 | sz¥ 7 L7
S KiaOy JH, S8y 100 (93.G | (g5 [ S
Lo Km0y /H,50y | 00 707.8 | Jw.3 2.5
] S e Gel Z60) F97.4 | 227. 5 20 .\
ToreLzoolY v
Total

Comments:
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METHOD 5 TESTING FIELD DATA SHEET

ANELING LOCATIONG

PAGE 1 01_{_

% 3:,..,.;...5::” "? ‘ 35 K SR i3 __ B g‘ ’ 5

it .‘mqg B
; d9. 220 O\L AR

2

e




MULTI-METALS SAMPLE RECOVERY DATA

Plant:

AspHacr Feamr VAT -

Run No.: Ae/d B,k

Date:

§-2.1-47)

Sample Box No.:

a—

JobNo.: S4/3 003

Sample Location:

-_—

Sample Type:

Potteule / Metels

Sample Recovery Person:

Tr‘ogﬁb-rmfﬂ\[ / Ba rrl R&\[;IC Id.

Contamer Descriptio n
IEront Ha‘lf* e TRl

Volume ml| Sealed/Level Marked

Filter No.(s Q MQ’7 [oYe) (.o

Acetone Rinse

R T

BackHalfSSaiisy

Nitric Rinse
‘é“rm'@;' L

:'i-\ AR

T

Ry N
e A :é;t S e T

4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter - —_
5A Nitric Rinse - impinger No. 4 - —
5B KMNO4/H20 Rinse - Impingers 5 & 6 — —
5C____ HCl Rinse - Imp&ers 5 & 6_ — -

Impinger Contents Initial Wenght grams

No. Volume, ml Initial Final Net

( Eo ot/ — 726.5 | 720. S

rd HNSs / Wy 160 764. 3 04,3

3 4Ny Sy 00 | 720 2289 | 728.4

7 Em Py — L3S, 5| Lis.o

S KMo, Jusa | oo 1254 [ T3s.9

¢ kMn Oy /rf/zfog 10 Ls2. | | LS.

1 Sitich (ol 2.00 210.9 | 110.¢
Total

Comments:
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16 ABSTRACT
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