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PREFACE

The work reported herein was performed by personnel from Radian
Corporation, Midwest Research Institute (MRI), and the U.S. Envirommental

Protection Agency (EPA).

Radian's Project Director, Michael Fuchs, directed the field sampling
and analytical effort. Larry Rohlack was responsible for summarizing the
test and analytical data presented in this report. Sample analysis was
performed by Radian Corporation in Austin, Texas., The test work was per-

formed under EPA Contract No. 68-02-3850, Work Assignment No. 9.

MRI Project Monitor, Jack Butler, was responsible for monitoring process
operations during the emissions testing program, and for reporting those data
to EPA. Radian was responsible for incorporating the process data into report
form (Section 3.0). The assistance of Sloan Construction Company personnel
contributed substantially to the success of this emission test program.
Sloan Construction Company personnel included Mr, Paul Haigler, Vice Presi-
dent, Mr. Kelly Sherrill, Plant Manager, Mr. Harry Thomas, Plant Superintendent,

and Mr. Randy Watkins, Plant Foreman.

Mr. Michael Clowers, Office of Adr Quality Planning and Standards, Indus-
trial Studies Branch, EPA, served as Project Lead Engineer and was responsible

for coordinating the process operations monitoring.
Mr. Clyde E. Riley, Office of the Air Quality Planning and Standards,

Emission Measurements Branch, EPA, served as Task Manager and was responsible

for overall test program coordination.
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SECTION 1

1.0 INTRODUCTION

Section 111 of the Clean Air Act of 1970 charges the Administrator of
the U. 5. Environmental Protecticon Agency (EPA) with the responsibility for
establishing Federal standards of performance for new statlonary sources
which may significantly contribute to air pollution. When promulgated,
these new source performance standards (NSPS's) are to reflect the degree of
emission limitation achievable through application of the best demonstrated
emission control technology. Emission data, obtained from selected indus-
trial sources, are used in the development and/or review of NSPS regula-
tions. Information is presently being collected and analyzed for a review

of the NSPS for the asphalt concrete industry.
1.1 BACKGROUND

An NSPS for asphalt concrete plants was promulgated March 8, 1974 and
established a particulate matter limit of 0.04 grains per dry standard cubic
foot and a visible emission limit of 20 percent opacity. Following a review
of the asphalt concrete industry in 1979, no revisicns to the standard were
proposed; however, a second review of the NSPS was initiated in November of
1982. As part of the review, particulate matter and opacity limits are being
evaluated for plants processing recycled asphalt pavement (RAP). The review
of the NSPS was requested by the National Asphalt Pavement Association (NAPA).
The request was made from the concern that possible higher emissions (parti-
culate matter and visible emissions) were generated during asphalt concrete
production with RAP. Increased hydrocarbon emissions during RAP processing
are considered to result in greater plume opacity due to the generation of

a "blue haze" created by condensed hydrocarbons.
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EPA's Office of Air Quality Planning and Standards selected the Sloan
Construction Company (Sloan) asphalt concrete plant in Cocoa, Florida as an
emission test program site. Selection was based upon (1) processing of
RAP, (2) prior results obtained during NSPS compliance testing, and (3) suit-

ability for testing.
1.2 OBJECTIVES

The purpose of the test program was to obtain and evaluate emission data
{particulate matter, hydrocarbons, and visible emissions) from an asphalt

concrete plant processing RAP. The plant was tested during recycle operation,
1.3 BRIEF PROCESS DESCRIPTION

Figure 1-1 presents a schematic of the Sloan asphalt concrete process.
Recycle operaticn is the term used to denote process operation when feeding
both virgin aggregate, 1.e., unused aggregate material, and RAP to the rotary
drum simultanecusly. The advantages of recycle operation include use of less
virgin aggregate, usually in areas with a limited supply of virgin aggregate,
and the use of less asphalt cement due to the inclusion of asphalt material

in the RAP.

The virgin aggregate is loaded into the natural gas-fired rotary drum
mixer via a belt conveyor. The quantity and mix of virgin aggregate is fed
from two bins and controlled by a computer located in the control room. RAP
is fed into the center portion of the rotarv drum mixer via a belt convevor.
The RAP feed rate is dependent upon the production rate and the percentage
of RAP desired, relative to the virgin aggregate feed rate. Liquid asphalt
is injected into the drum about three-fourths of the distance of the drum
from the burner end. The asphalt concrete falls from the drum onto a conveyor

and is transported to a temporary storage sile for truck load-out.

Gaseous emissions from the rotary drum enter a knockout box which reduces

the gas velocity to allow reduction of entrained particulate matter by settling.

----—--—-—---L
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RADIAN
COPORATION

From the knockout box, the emissions are ducted to a wet venturi scrubber,
Water is sprayed at the venturi throat to control emissions. Additional
water is flushed through a collection box below the venturi. Scrubber

water is contained in two earthen ponds. One pond is approximately

18 feet by 60 feet, and the other pond is approximately 24 feet by 60 feet.
Both ponds have an effective depth of approximately 5 feet. Scrubber effluent
flows into the end of one pond while scrubber supply water is pumped from the
end of the other pond. The ponds are interconnected by means of an eight-inch
diameter PVC pipe which serves as a weir to reduce the suspended particulate

matcer in the scrubber water supply pond.
1.4 EMISSIONS MEASUREMENT PROGRAM

The emissions measurement program was conducted at the Sloan Construction
Company asphalt concrete plant in Cocoa, Florida, May 7-11, 1984. The emis-
sion tests were designed to characterize and quantify uncontrolled (venturi
scrubber inlet) and controlled (venturi scrubber outlet) emissions during

recycle operation.

Radian personnel were responsible for sampling and analyzing process

emissions. Midwest Research Institute {(MRI) was responsible for coordinating

the test program with plant officials and for assuring that operating conditions

for process and control equipment were suitable for the test program. MRI
was also responsible for monitoring and recording all necessary process and

control equipment operating parameters.

1.4.1 Particulate Mass Loading

Total particulate loading measurements were performed simultaneously at
the scrubber inlet (uncontrelled) and outlet (controlled) using a modified
version of EPA Method 5E. A total of four particulate mass runs were

conducted during recycle operation.
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1.4,2 Total Organic Carbon Loading

Total organic carbon {TOC) samples were collected at the scrubber inlet
and outlet simultaneously during the EPA Method 5E determinations described
in Section 1.4.1. Each sample consisted of organic matter collected on the
glassware downstream of the filter holder and in the two impingers contalning
0.1N NaOH. TOC impinger samples (0.l1N NaCOH impinger and rinse solution) were
analyzed to determine the total organic carbon content. Four test runs were

conducted during recycle operation.

1l.4.3 Gas Stream Analysis

The CO, and Oy concentrations of the inlet and outlet flue gases were

determined using individual Fyrite® 0,/CO; units according to EPA Method 3.

1.4.4 Particle Size Distribution

Two particle size distribution (PSD) test rtuns were performed for uncon-

trolled emissions during recycle operation.

1.4.5 Polynuclear Aromatic Hydrocarbons

One inlet sample and one outlet sample were collected during recycle

operation for polynuclear aromatic hydrocarbons (PAH).

1.4.6 Visible Emissions

Visible emissions were measured by a certified reader during testing
periods when a clear, blue sky was available. The blue sky background was

necessary to determine the opacity of the plume.
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1.4.7 Scrubber and Process Sample Analysis

The two process waters sampled were scrubber water to the venturi and
scrubber water from the venturi. Multiple grab samples of process waters
were collected during each particulate/TOC and PAH run. Samples collected
during each test run were composited and analyzed for total dissolved solids,
total suspended solids, and total organic carbon. Selected samples were
analyzed for polynuclear aromatic hydrocarbons. The temperature and pH of
water entering and exiting the scrubber were measured at the respective samp-

ling locations coincident with the recycle process sampling.

Grab samples of the three process solids streams virgin aggregate, RAP,
and asphalt cement were obtained during the test program. Virgin aggregate
and RAP were analyzed for moisture content. Samples of asphalt cement and
RAP were analyzed to determine the smoke point temperature. The flash point

of the asphalt cement was also determined.

1.4.8 Scrubber Operation and Process Production Monitoring

The total flow of scrubber water to the venturi scrubber and the scrubber
pressure drop were monitored and recorded during each test run. Flow rate

and pressure drop data were recorded during each emission test run.

MRI monitored and recorded the process operations data presented in

this report.

1.5 DESCRIPTION OF REPORT SECTIONS

The remaining sections of this report present the Summary and Discus-
sion of Results (Section 2), Process Description and Operation (Section 3),
Location of Sampling Points (Section 4), Sampling and Analytical Methodology
(Section 5), and Quality Assurance Procedures (Section 6). Detailed des-
criptions of methods and procedures, field and laboratory data, and calcula-
tions are presented in the various appendices, as indicated in the Table of

Contents.
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SECTION 2

2.0 SUMMARY AND DISCUSSION OF RESULTS

This section includes a presentation and discussion of the results of
emission and process characterization tests conducted at the Sloan asphalt
concrete plant in Cocoa, Florida. Uncontrolled and controlled gaseous emis-
sion streams were tested. Process characterization included testing of scrubber

waters and feed materials. Testing was conducted during recycle operation.

Table 2-1 (English units) and Table 2-2 {(metric units) include a summary
of particulate and total organic carbon (TOC) emission test results conducted
at the Sloan asphalt concrete plant. Particulate mass and TOC test results
are presented and discussed in Sections 2.1 and 2.2, respectively. Section
2.3 presents polynuclear aromatic hydrocarbon results. Particle size dis-
tribution data and visible emission results are presented in Sections 2.4
and 2.5 Sections 2.6 and 2.7 present scrubber characterization results and

process sampling results.

Difficulties encountered in either sample collection or process con-
trol during testing are discussed as applicable to data interpretation.
The test results are also discussed and comparisons made, when applicable,

to help explain variabilities or discrepancies within the test results.

Field data may be found in Appendices A and C. Additional analytical
data may be found in Appendix E.

2.1 PARTICULATE EMISSION RESULTS

A modified version of EPA Method 5E was used to collect particulate

mass samples during recycle operation. A total of four uncontrolled and
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controlled particulate emission tests were conducted at the Sloan asphalt

concrete plant. Results of the Sloan uncontrolled and controlled particulate

emisgion tests are presented in Tables 2-3 and 2-4, respectively. Particulate

emission results, identified in the data tables as the "front-half catch,”

are presented and discussed in this section.,

2.1.1 Uncontrolled Particulate Emission Results

Uncontrolled particulate loadings (refer to Table 2-3) were 8.09, 5.54,
6.15, and 5.28 grains per dry standard cubic feet (gr/DSCF) for Runs 1, 2,
3, and 4, respectively. The average uncontrolled particulate mass loading
for Runs 2, 3, and 4 was 5.66 gr/DSCF. Run 1 uncontrolled mass loading data

was not included in the average because the Run 1 controlled particulate

loading test was collected under anisokinetic conditions (B83%).

2.1.2 Controlled Particulate Emission Results

Controlled particulate loadings (refer to Table 2-4) were 0.115, 0.130,
0.143, and 0.113 gr/DSCF for Runs 1, 2, 3, and 4, respectively. The average
controlled particulate mass loading for Rums 2, 3, and 4 was 0.129 gr/DSCF,
which is above the present NSPS standard of 0.04 gr/DSCF. Run 1 controlled
mass loading data was not included in the average because the test was con-

ducted under anisokinetic conditions (83%).

2.1.3 Discussion of Particulate Emissilon Test Results

Three topics are discussed in this section, They include:

® difficulties encountered in collecting particulate mass
samples,
° anisokinetic effect on particulate mass emission calculations,
and
® venturi scrubber particulate emissions removal efficiency.
2=4
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2.1.3.1 Particulate Mass Sampling Difficulties--
Problems encountered during particulate mass sampling were limited to

the controlled emissions sampling location. The sampling problems included:

] development of high sampling system pressure drop during
sample acquisition, and

) source sampling equipment malfunctions.

During the first half of controlled particulate emissions test Run 1,

the sampling system pressure drop increased from 3 inches of mercury

(Hg) to 22 inches of Hg due to the build up of particulate matter on the fil-

ter. At this point the run was stopped because the isokinetic sampling rate

ll could not be maintained. The filter was replaced and sampling resumed.
' During the second half of controlled particulate emissions test Run 1,
‘.' the sampling system pressure drop again Increased from 3 inches Hg
to 22 inches Hg. The run was terminated one minute early because isokinetic
sample gas flow could not be maintained. To alleviate this problem, the
'l' sampling time was reduced from 5 minutes per point to 3 minutes per point
l for the remaining controlled runs.
During controlled particulate emissions test Run 2, the temperature
l controller used to control the temperature of the gas sample exiting the
filter heolder, malfunctioned. To alleviate this problem a variac was used
[I- to control the gas temperature exiting the filter holder at 250 + 10°F.
2.1.3.2 Discussion of Anisokinetic Test Results--
I Controlled particulate emissions Run 1 was collected at subisckinetic
conditions (83%). In order to allow a review of possible effects introduced
ll' by anlsokinetic sampling into the normal mass emission rate calculations,

two methods were used to calculate mass emission rates for controlled parti-
culate mass emission Run 1. The method normally used to calculate particu-
late mass emission rates is the concentration method. This method involves
multiplying the particulate loading (sample mass divided by gas sample

volume) by the volumetric gas flow rate, The second particulate mass

2-7




emission rate calculation method is the area-ratio methed. Based on the
area-ratio method, the sample mass is divided by the sampling time and then
multiplied by the ratio of the stack area to nozzle area to obtain the

particulate mass emission rate.

The difference between the emission rates calculated by these two
methods 1s an estimate of the maximum bias in the measured emission rate due
to anisckinetic sampling. Table 2-5 includes particulate emission rates
calculated using the concentration method and the area-ratio method. The
average particulate emission rate listed in Table 2-5 was used as the true
value for the particulate emission run that was outside of the isokinetic

sampling limit of 100 + 10%.

2.1.3.3 Discussion of Venturi Scrubber Particulate Emissions Removal
Efficiency--
The venturi scrubber particulate emissions removal efficiency ranged
from 97.7 to 98.8 percent during Runs 1 through 4. The average venturl
scrubber particulate emissions removal efficiency was 97.7 percent for

Runs 2, 3, and 4.

2.2 TOTAL ORGANIC CARBON RESULTS

Uncontrolled and controlled total organic carbom (TOC) mass samples were

collected simultaneously with particulate mass samples using the modified
EPA Method 5E sampling train. The TOC content of the 0.1 N NaOH impinger
and rinse solutions were analyzed directly using an instrumental technique.
Results of the Sloan uncontrelled and controlled particulate emission tests
are presented in Tables 2-3 and 2-4 respectively. TOC results, identified
in the data tables as the "back-half catch," are presented and discussed in

this section,

2-8
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2.2.1 Uncontrolled TOC Emission Results

Uncontrolled TOC loadings (refer to Table 2-3) were 0.349, 0.051,
0.054, and 0.052 gr/DSCF for Runs 1, 2, 3, and 4 respectively. The average
uncontrolled TOC loading was 0.052 gr/DSCF for Runs 2, 3, and 4. Run 1
uncontrelled TOC mass loading was not included in the average because the
Run 1 controlled TOC loading test was collected under anisokinetic condi-

tions (83%).

2.2.2 Contrelled TOC Emission Results

Controlled TOC loadings (refer to Table 2-4) were 0.023, 0.025, 0.025,
and 0.019 gr/DSCF for Runs 1, -2, 3, and 4 respectively. The average con-
trolled TOC loading was 0.023 gr/DSCF for Runs 2, 3, and 4. Run 1 TOC data
was not included in the average because the sample was collected under

anisokinetic conditions.

2.2.3 Discussion of TOC Emission Results

The uncontrolled Run 1 TOC loading (0.349 gr/DSCF) was approximately
7 times greater than the average TOC loading (0.052 gr/DSCF) for Rumns 2, 3,
and 4, Reanalysis of the sample verified the higher TOC results. Uncontrolled

Run 1 is belleved to be an outlier due to possible contaminatiom.

One of the objectives of this program was to determine the removal
efficiency of rhe 0.1 N NaOH impingers. Based on data from Runs 2, 3, and
4, the average percentage of TOC collected in the first NaOH impinger sample
relative to the total mass of TOC collected in the impinger train was 68.0
for the uncontrolled emissions tests and 83.4 for the controlled emission

tests.

The venturi scrubber TOC removal efficiency was 93.9, 51.3, 56.0, and
61.8 percent for Runs 1, 2, 3, and 4, respectively. The average TOC removal

efficiency across the venturi was 56.2 percent for Runs 2, 3, and 4.
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2.3 POLYNUCLEAR AROMATIC HYDROCARBONS EMISSION TEST RESULTS

Polynuclear aromatic hydrocarbons (PAH)} samples were collected in the
uncontrolled and controlled air emissions, during this program, using an
adaptation of EPA Method 5E. The technique, described in Section 5, includes
the use of the Method 5E "front-half" (filter) for particulate collection
and the "back-half" (XAD-2 resin) for adsorption of organic compounds. One
set of uncontrolled and controlled PAH samples was collected during recycle

operation.

During the preparation of the PAH emission samples for analysis, the
extraction device malfunctioned and the solvent evaporated to dryness. As
a result, the PAH emission samples were destroyed and no analysis could be

performed. For this reason no gas phase PAH emission results are presented.

2.4 PARTICLE SIZE DISTRIBUTION RESULTS

An Andersen High Capacity Stack Sampler (AHCSS) was used during this
program to determine the particle size distribution (PSD) of uncontrolled
emissions. The AHCSS sizes particles aerodynamically and 1s designed to
determine the PSD of gas streams with high grain loadings. The AHCSS collec-
tion stages allow for the collection of a greater mass of particulate matter
as opposed to conventional impaction type PSD samplers. This in turn allows

for the collection of sample over a longer and more representative period.

A total of three PSD runs were performed at Sloan. Of the three PSD
runs, only two were valid because of a leak that developed In the impinger
train during sampling. The results of the two uncontrolled PSD runs are
presented graphically in Figure 2-1 and tabularly in Table 2-6. Based on

the PSD data, the mass mean diameter for both PSD runs is greater than 15 um.
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2.5 VISIBLE EMISSIONS RESULTS

Visible emissions were measured by a certified reader during testing
periods when a clear, blue sky was available. Visible emissions were not
measured during test periods when overcast conditions existed. The blue sky
background was required for detection of emissions caused by condensed hydro-
carbons in the plume. Opacity readings are presented in Table 2-7. Visible
emission results cobtained during the four particulate/TOC loading runs are

graphically presented in Figure 2-2, 2-3, 2-4, and 2-5.

The average opacity measurement was 8.4, 13.6, 12.5, and 9.8 during Runs
1, 2, 3, and 4 respectively. The maximum six-minute opacity measurement was
11.9, 17.5, 16.9, and 12.9 percent for Runs 1, 2, 3, and 4 respectively. The
average opacity measurement during Runs 2, 3, and 4 was 12.0 percent.

2.6 SCRUBBER WATER MONITORING AND GRAB SAMPLE ANALYSIS RESULTS

This section presents results of scrubber water pH and temperature

measurements and analytical results performed on scrubber water samples.

2.6.1 Scrubber Water pH and Temperature Results

Periodically during each sampling run, the pH and temperature of the
venturl scrubber water influent and effluent were measured. Results of pH
and temperature measurements during recycle operation are presented in Table
2-8. The average pH measurements for the venturi scrubber water influent were
6.16, 6.14, 6.12, 6.10, and 6.14 for particulate/TOC Runs 1, 2, 3, 4 and PAH
Run 1, respectively. The average venturi scrubber water effluent pH readings
corregsponding to the above sampling runs were 5.80, 5.76, 5.74, 5.77, and

5.74, respectively.

The average venturi scrubber water influent temperatures were 137°F,
118°F, 138°F, 140°F, and 143°F for particulate/TOC Runs 1, 2, 3, &4 and PAH

Run 1, respectively. The average corresponding scrubber water effluent
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TABLE 2-7. OPACITY READINGS ON THE VENTURI SCRUBBER OUTLET

-

Average Average
Run Opacicy for Run Opacicy for
Date Description Time 6 Minutes Dace Description Time 6 Minutes
5-08-84  Part./TOC-1  1425-1430 10.2 5-10-84  Part./TOC-2Z  (800-0805 10,6
1431-1436 8.5 0806-0811 12.3
1437-1442 7.1
1443-1448 B.5 0818-0823 9.6
1449-1454 10.6 0824-0829 12.7
1455-1500 1.7 0810-0815 12.9
1501-1506 a.8
1507-1512 6.2 0914-0919 10.6
1513-1518 8.1 0920-0925 13.1
0926-0931 12.13
1555-1600 6.7 0932-0917 17.5
1601-1606 7.3 09138-0943 14.4
1607=1612 8.1
0946-0951 15.6
1640-1645 5.4 0952-0957 17.5
1646-1651 7.5 0958-~1003 16.2
1652-1657 5.4 1004-1009 11.8
1658-1703 11.9 1010-1015 14.8
1704-1709 9.2 1016-1021 16.2
1710=1715 11.0 1022-1027 11,5
1716-1721 11.4
1722-1727 11.2 Average 13.
1728-1733 8.1
1734-1739 7.9
1740-1745 6.9
Average 8.4
5-10-84 Part./TOC-3 1139-1144 10.0 5-10-B4 Part./TOC-4 1540-~1545 7.7
1145=1150 12.7 1546=-1551 6.7
1151-1156 12.5 1552-1557 1.7
1157-1202 11.2 1558-1603 8.3
1203-1208 12,7 1604-1609 10.6
1209-1214 1.3 1610-1615 12.9
1323-1328 13.3 1623-1628 11.0
1329-1334 15,0 1629-1634 7.5
1335-1340 16.9 1635-1640 10.2
1341-1346 1.3 1641-1646 10.6
1347-1352 13.1 1647-1652 11.4
1353-1358 13.1 1653-1659 12.9
1359-1404 14.1
1405-1410 15.2 Average 9.8
Average 12.5
2-15
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RADIAN

temperatures were 156°F, 150°F, 157°F, 156°F, and 158°F, respectively. Also

included in Table 2-8 are pond temperature data collected by MRI personnel.

2.6.2 Scrubber Water Analytical Results

During each sampling run, at least two venturi scrubber water influent
and effluent samples were collected. The grab samples during each run were
composited and then filtered to determine total suspended solids. An aliquot
of the filtrate was then analyzed for dissolved solids. The remaining fil-
trate was analyzed for TOC and polynuclear aromatic hydrocarbons and major

organics.

Table 2-5% presenis the scrubber waier amalytical results. Total sus-
pended solids (TSS) concentrations for the venturi scrubber water influent
samples were 57.3, 18.0, 33.5, 48.8, and 110.mg/l for particulate/TOC Runs
l, 2, 3, 4, and PAH Run 1, respectively. The corresponding total dissolved
solids (TDS) concentrations were 14,700; 12,100; 13,000; 13,800; and 14,200
mg/l. TSS concentrations for the venturi scrubber water effluent samples
were 1970, 864, 774, 960, and 1040 mg/l for particulate/TOC Rums 1, 2, 3, 4
and PAH Run 1, respectively. The corresponding TDS concentrations were

15,000; 12,300; 13,400; 14,200; and 14,100 mg/1.

Polynuclear aromatic hydrocarbons were not detected in the scrubber water
samples collected during PAH Run 1. The major organic species quantified in

the scrubber water samples are included in Table 2-9,
Z.7 PRUCESS SAMPLING RESULLS

During each test period, samples of virgin aggregate and recycled asphalt
pavement were collected and analyzed for pércent moisture. Care was taken
to obtain a representative sample. To accomplish this a large sample
(approximately 10 pounds) was collected and coned-and-quartered to yield
500-700 grams for analysis. Table 2-10 presents moisture values of the

virgin aggregate and RAP samples. The percent moisture by weight values
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TABLE 2-9.

SUMMARY OF SCRUBBER WATER ANALYTICAL RESULTS

Farz fun 1 Fars Bug 2 Pury Ros 3 Fart Lua & Pl fun L Avaruge
0308 oslo 0510 (> 1] 0310
Yater o VanoLurd Magar co  Venturl Wgrer to Vemtur{ Macer te Vanturl Watsr 1o Venturt Warar to Vanturl
Szmpla Typs Venturl Emlp Wermr Yeogur| Enic Uanar Vasturl Exir Watar Yamuuril IxlL Matar Vaoruri Exit Water VYenrurl Enit Watar
pH s. 16 3.80 6. 14 T4 - 12 1. 74 b 10 wn 8. 14 .34 a1k .78
Temparacacs *F 137 13 18 130 1y 137 140 [$1] L&) 158 s 133
Tocs] Orgaslc Carbon
Rasults
ag/l (as €} 1120 1110 20 910 930 960 "wo 30 - -— 910 sy
‘[n:nl‘ So0lids Messults
!ulgndlﬂ Sollds
g/l 37.)3 L1910 14.0 as 31.13 774 48.8 (1] 110 1040 11.3 1120
Dlssaivad Sollda
mgfl 14, JoO 13,000 12,100 12,300 11.000 11,400 11.800 14,200 14,700 14,100 13,600 13,800
Polynuclear Aromacic
Hydracarbon Eesults
Activa Carclnogenich
Saclss (pgfl})
Bans (s)anthracens nn w
Chrymana HD HD
Baono{o)lluoranthens L] ND
Sennod | ) Hwraotbans [ ] nb
Bmmyo{e)pyrean [ aD
Racio{alpyreas nh D
ladano(l,2,3-c.4) L[] N
PYrena
Mon—accive Carcinogunic
Phananchrame [ -] oD
Anchracens [ 1] L]
Fluorsnt hamye D B
Pyrana D np
Benuo (k) £ luoranc hena - up o
Faryloesa [ ] [
Banno{p,b, L)parylens " ]
Major Ocganic $ les {ugif1
Fhamal 670 7o
Mathory phimal L H
C;-Phasol Ll 11
Unknowa® 73 &k
Unkngwn &0 L
Cu—brnzena i10 190
€y-Fangl 104 [11]
Aydranyswchony-phanyl schacooa 100 00
Unknows 10 )
Lnkoows o %

Slkwn compomds quantified by ralatlve respoass {(sclor.

bI'um---. Dmvid. st al.
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were 4.14, 5.91, 6.44, 5.73, and 5.93 for the virgin aggregate and 2.64,
1.64, 1.88, 1.80, and 2.42 for the RAP collected during particulate/TOC Runs
1, 2, 3, 4, and PAH Run 1, respectively.

Samples of RAP were also collected during each test period for smoke
point determination. Each RAP sample was analyzed by the Oklahoma Testing
Laboratory and by Radian. The RAP smoke point test results are recorded
in Table 2-11. RAP smoke point test results obtained by the Oklahoma
Testing Laboratory ranged from 330°F to 350°F with an average of 341°F.
RAP smoke point test results obtained by Radian ranged from 360°F to 373°F

with an average of 368°F.

A sample of the asphalt cement (AC) used by the plant was collected
for smoke point and flash point analysis. The AC smoke point and flash
point analysis was performed by the Oklahoma Testing Laboratory and the

results are included in Table 2-11.
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TABLE 2-11. SUMMARY OF RECYCLE ASPHALT PAVEMENT (RAP)
SMOKE POINT RESULTS AND ASPHALT CEMENT
(AC) SMOKE POINT AND FLASH POINT RESULTS
: Oklahoma Testing Radian a
Collection Sample Smoke Point Smoke Point Flash
Date Time Type °F °F Point °F
5-08-84 1615 RAP 350 360 -
5-10-B4 0930 RAP 340 370 -
5-10-84 1325 RAP 340 373 -
5-10-84 1615 RAP 330 370 -
5-11-84 1130 RAP 345 367 -
5-10-84 0830 AC 360 - 580

aFlash Point Analysis performed by Oklahoma Testing Laboratory.
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SECTION 3

3.0 PROCESS DESCRIPTION AND CPERATION

This section provides a brief description of the asphalt concrete plant
operated by the 5loan Construction Company in Cocoa, Florida. The procedures
used to monitor the operation of the asphalt concrete plant and the process
parameters recorded during recycle emissions testing are also presented in

this section.

3.1 PROCESS DESCRIPTION

A description of the Sloan asphalt concrete plant (including the

emissions control system) is presented in this section.

3.1.1 Process Equipment Description

Sloan Construction Company operates an ASTEC drum-mix asphalt concrete
plant on Clear Lake Road off State Highway 528 (Beeline Expressway) near
Cocoa, Florida (refer to Figure 1-1). The plant was installed in 1931.
Table 3-1 presents a summary of technical data on the Sloan asphalt concrete

plant.

The ASTEC drum at Sloan 1s 42 feet long and 7 feet in diameter. The
Sloan plant utilizes four cold feed bins: tﬁo for RAP, one for virgin
aggregate, and one for sand. The virgin aggregate and sand enter the burmner
end of the rotating drum., The RAP enters the rotating drum through a collar

around the center of the drum. Fuel for the burner is No. 5 fuel oil.
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TABLE 3-1. TECHNICAL DATA ON THE ASPHALT CONCRETE PLANT
OPERATED BY THE SLOAN CONSTRUCTION COMPANY,

COCOA, FLORIDA

Type plant

Manufacturer

Percent RAP on current project

Estimated completion date for current project
Year installed

Design capacity, tph (% moisture)

Dryer fuel
Firing rate, gal/ton
Burner manufacturer
Drum size,
Length, ft
Diameter, ft

Recycle entrance point

AC injection point (ft upstream from discharge
end of drum)

Asphalt type
.
Smoke point, TF°

Blue haze observed?d

Drum-mix
ASTEC

51

May 31, 1984
1981

293 (4)
2 (5

AT LN
Ll \Uj

196 (7)
176 (8)

No. 5 fuel o0il?
1.5-2.5°

Hauck

42

7

Mid drum

11-17

Chevron HMA-175

>400

Yes

®Heat content of No. 5 fuel o0il was reported by Mr. Sherrill to be

44,000 Btu/gal.

b , .
Dependent on moisture content and production rate,

“Estimated by Mr. Sherrill.

dDuring testing.
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Asphalt cement is injected into the drum at a point approximately
4 to 10 feet downstream from the RAP collar. The liquid asphalt is stored in
a heated storage container maintained at about 230°F. The final product
exiting the drum is transported by conveyor to a temporary holding silo where

the product is loaded onto trucks for transportation.

3.1.2 Fmission Control System Description

Figure 3-1 illustrates the emission control system (venturi scrubber)
used by Sloan. Process emissions from the drum-mixer exit the discharge end
of the drum and enter a knockout box to remove scme of the larger particles
by reducing the air velocity. From here the emissions are ducted up from the
top face of the knockout box through an approximately 3-foot diameter, inverted
U- or V-shape duct and back down to the venturi scrubber. This duct consists
of three elbows separated by two approximately 6-foot long, straight duct

sections.

Specifications for the wet venturi scrubber are listed in Table 3-2.
Scrubber water is injected through a nozzle spray bar lbcated Just ffior
to the venturi throat. The venturi pressure drop is variable from 15 to
21 inches of water column. Upon exiting the scrubber, the process gases enter
a horizontal water knockout drum and then pass through the induced draft (I.D.)
fan. Water sprays are located in the fan housing to help prevent the builldup
of material on the fan blades. The process gases exit the fan into a tan-
gential-entry, l0-foot diameter knockout box, pass through straightening vanes,

and out a 4-foot diameter steel stack.

Scrubber water is contained in two adjacent earthen ponds that are inter-
conmected by means of an 8-inch diameter PVC pipe. One pond 1s 18 feet by
60 feet and the other 1s 24 feet by 60 feet. Scrubber effluent flows into
the end of one pond while scrubber supply water is pumped from the other
pond. The dike dividing the two ponds serves as a weir to reduce the suspended
particulate matter in the scrubber supply pond. Pond make-up water is supplied

from the water table which is about 1 foot below the ground surface in this
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TABLE 3-2. TECHNICAL DATA ON THE WET VENTURI SCRUBBER
AT THE SLOAN PLANT, COCOA, FLORIDA

! Type scrubber Venturi
. Manufacturer ASTEC
Date installed 1981
l Design air flow, acfm 43,000
Water circulation rate, gpm 300-400
] 'I Makeup water source Water table
. Scrubber water discharge temp, "FEl 140-160
Scrubber pond temp at surface, op? 100-145
| - Scrubber outlet 4-ft diameter
s ) circular steel

stack with
sampling ports

Serubber inlet 3-ft diameter

circular steel
" d' duct
Blue haze ol.':sel':\mcl?a Yes

. -

aDuring test period.




area. Plant personnel believed the ponds to be about 10 feet deep. Crude
measurements made at the time of testing indicated the ponds were approximately

5 feet deep.

Sloan personnel do not normally treat the pond water in any manner, so
it was not treated during this test. (Scrubber pond water can be treated
with a floculant to remove suspended solids or with lime to control the pond

water pH.)
3.2 PROCESS OPERATION

Operation of the S5loan plant 1is typical of other drum-mix plants.
During testing, the plant operated about 11 hours per day and was re-
surfacing a section of Interstate 95. Limestone aggregate and local
sand were used at the Sloan plant during testing. The RAP was obtained
from the section of I-95 being resurfaced. The asphalt cement used
during the test period was Chevron HMA-175 which was stored and used at
about 230°F. Chevron HMA is a basic asphalt to which light Arabian crude
is added and is available in a number of viscosities. The viscosity of
Chevron HMA actually used 1s dependent upon the viscosity of the RAP

being utilized.

The rate of asphalt concrete production is dependent upon the temperature
of the product and the moisture content of the raw feed material. The maximum
rated capacity of the Sloan plant is 293 tons per hour with a feed moisture

content of 1-2 percent.
3.3 PROCESS MONITORING DURING THE EMISSION TEST PROGRAM

Operation of the drum-mix asphalt plant was monitored by MRI personnel

during emission test periods. The sampling crew from Radian set up equipment

and prepared for testing on Monday, May 7, 1984. The plant was not operating on

this date. Testing began on May 8, 1984; however, the controlled emissions re-

sults during the first day's test were not acceptable because the sampling was
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performed at less than 90 percent of the prescribed isokinetic sampling rate.
Rain prevented the plant from operating on May 9, 1984, so no tests were per-
formed. The majority of the testing was done of May 10 and 11, 1984. Tables
3-3, 3-4, and 3-5 contain a summary of the process data collected during the

test periods on May 8, 10, and 11, respectively.

Two barcmeters were available at the plant during the testing; omne
supplied by EPA/EMB, and the other by the Radian sampling crew. These baro-
metric readings differed consistently by 0.28 in. Hg. Averaged values are
presented in Tables 3-3, 3-4, and 3-5, Charts recording the mix temperature

during plant operation and testing on May 10 and 11, 1984, are shown in

Figure 3~2. The final product temperature during testing was about 290°F., The

product mix sieve analyses results for May 8, 10, and 11 are shown in Table 3-6.

As noted in Tables 3-3, 3-4, and 3-5, problems encountered with plant
operation included shortages of sand and aggregate in the hoppers, clogging
of the RAP feed, power failures, truck shortages, .and a broken ram Lo operate
a bin door. It should be noted that shortages of sand and/or aggregate in
the dryer drum resulted in a sudden 1increase in mix temperat%re and the

emission of dense clouds of light tan smoke.
3.4 EMISSION CONTROL SYSTEM MONITORING

MRI personnel monitored the operation of the venturi scrubber emission
control system during the test periocods. Emission control system parameters

that were monitored during testing included:

venturi scrubber pressure drop,

venturi inlet gas temperature,

total scrubber water flow to the scrubber system, and
the scrubbet water inlet and outlet temperature.

A summary of the venturi scrubber operating data collected during the test

program is presented in Tables 3-3, 3-4, and 3-5.
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MAY 10, 1984 MAY 11, 1984
KEY
A = PLANT STARTUP--6:30 A.M.
B = WATER PUMP CLOGGED
€ = TRUCK SHORTAGE
D = BROKEN RAM
E = PLANT SHUTDOWN--6:00 P.M.
F = RAN QUT OF SAND
G = FEED CLOGGED
H = RAN OUT OF SAND AND AGGREGATE
I = PLANT SHUTDOWN==5:00 P.M.

Figure 3-2, Record of mix temperature.
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PRODUCT MIX SIEVE ANALYSIS RESULTS!

TABLE 3-6.
May 8, 1984 May 10, 1984 May 11, 1984
Mix type 5-1 5-1 S-1
Asphalt cement HMA-175 HMA-175 HMA-175
Percent asphalt in mix 2.7 5.42 6.3
Aggregate sieve/
screen analysis
(percent passing)
3/4 in. 100 100 100
1/2 in. 96 99 99
3/8 in. 85 83 87
No. 4 63 59 64
No. 10 48 45 47
No. 40 37 35 37
‘No. 80 15 14 13
No. 200 3.9 6.1 5.4

lSieve Analysis Conducted by Florida DOT Persomnnel.
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In addition to the scrubber water flow meter already at the plant, the
Radian Corporation (Radian) sampling crew installed a Signet Scientific paddle
wheel Flosensor®, flow meter, The Flosensor® meter read 20 gpm higher than
the existing meter. An average of these two readings was recorded during
operation and testing on May 8, 1984, On May 10 and 11, 1984, the Flosensor®
meter was not operable. On these dates, the existing meter was used and the
flow rate recorded was the value from the meter plus 10 gpm to yield values

comparable to those recorded on May 8, 1984.
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SECTION 4

4.0 SAMPLING LOCATIONS

A schematic diagram of the asphalt concrete process is presented in
Figure 4-1. The general location of each sampling point and the parameters
measured at each sampling location are also presented in Figure 4-1. Sec-
tion 4 contains a brief description of each of the sampling locations used

at Sloan during the emissions testing program.
4.1 VENTURI SCRUBBER INLET SAMPLING LOCATIONS

Uncontrolled emissions samples were collected in the duct work between
the drum mixer and the wet venturi scrubber. A side view of the duct work
immediately upstream and downstream of the uncontrolled emissions-sampling
location is illustrated in Figure 4-2. Flue gas exiting the rotating drum
enters the knockout duct that carries the flue gas upward about 5 to 6 feet
where it then enters a circular duct that commects the outlet of the
knockout box to the venturi inlet. The circular duct is approximately
3 feet in diameter and is shaped like an inverted U or V. Thls duct consilsts
of three elbows separated by two approximately 6 feet long, straight duct
sections. Uncontrolled emissions samples waere collected in the circular duct

immediately above the venturi scrubber.

Two ports were used to measure the gas flow rate and collect uncontrolled
emissions samples. A 3-inch port was located on the north side of the inlet
duct and a 4-inch port was located on the east side of the inlet duct. The
two sampling ports were located less than 12 inches from the nearest upstream
and downstream flow disturbance. Figure 4-3 includes a description of the

16 sampling points used to characterize the Inlet duct.
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SAMPLING
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Figure 4-2.

T N ey
GROUND T0A3768

Side View of Duct Work Upstream and Downstream
of the Sloan Uncontrolled Fmissions Sampling
Location.
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Particle size distribution (PSD) samples were collected through the
4~inch port mounted on the east side of the inlet duct. PSD samples were
collected at a point 15.2 inches from the east wall. Figure 4-4 includes a
description of the sampling point used to collect PSD samples of the uncon-
trolled emissions. The gas velocity at this point approximated the average

gas velocity.
4.2 VENTURI SCRUBBER OUTLET SAMPLING LOCATIONS

Controlled emissions samples were collected at the outlet of the venturi

scrubber from two sets of sampling ports on a circular stack. A side view

of the duct work immediately upstream and downstream of the controlled emissions

sampling location is illustrated in Figure 4-5. Flue gas exiting the venturil
scrubber entered a horizontal water knockout drum and then passed through an
induced drafr (I.D.) fan. Gases exiting the fan then enter a vertical water

knockout drum at the base of the 4-foot diameter steel stack.

Twe 3-inch ports were used to measure the gas flow rate and .collect
samples of the controlled emissions. One of the 3-inch ports was positioned
on the northeast side of the duct and the second port was positioned on the
southeast side. Both ports are located approximately 10 feet from the nearest
upstream disturbance and 4 feet from the nearest downstream disturbance.
Figure 4-6 illustrates the position of the two ports and the locations of the

twenty-four sampling points used to collect controlled emissions samples.

4.3 VISIBLE EMISSIONS OBSERVATION LOCATIONS

Visible emissions observations were made of the plume exiting the stack.
A total of six locations were used to make the opacity observations during
this program. Figure 4-7 presents the layout of the Sloan asphalt plant and
the approximate location of the ohbhserver with respect to the stack at each

position during visible emissions measurements.
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Figure 4-5.

Side View of Duct Work Upstream and Downstream
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of the Sloan Controlled Emissions Sampling

Location.
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4.4 VENTURL SCRUBBER WATER SAMPLING LOCATIONS

Samples of water supplied to the venturi scrubber and samples of venturi
scrubber effluent water were collected during emissions testing., Samples
of pond water being supplied to the venturi scrubber spray nozzles were
collected from a valve installed on the discharge side of the scrubber feed
pump. A general layout of the two scrubber water ponds and the influent and
effluent sample collection points is presented in Figure 4-8. The scrubber
pump intake line floats in the pond and access to the intake is by means

of a floating platform.

Venturi scrubber water drains into a collection box below the venturi
mist eliminator and in the base of the stack. The scrubber water then drains
back to the settling pond by means of an 8-inch diameter plastic pipe. Samples
of the scrubber effluent water were collected in a sample container as the

effluent water exited the pipe.
4.5 VENTURI SCRUBBER PROCESS MONITORING LOCATIONS

The venturi scrubber pressure drop and venturi scrubber water flow rates

were monitored during the emissions test program,

4.5.1 Venturi Scrubber Pressure Drop Monitoring

Previcusly installed pressure taps were located upstream and downstream
of the venturi scrubber. An attempt was made to use these sample taps to
measure the venturi pressure drop. The sample tap downstream of the venturi
was plugged with solids and could not be cleared. As a result, MRI personnel
used a water manometer installed by Sloan for process control to monitor the

venturi pressure drop.
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INLET TEMPERATURE
SAMPLING LOCATION

H
=
PLATEORM I
SCRUBBER WATER
INTAKE LINE
TO
SCAUBBER™ T —
UNDERGROUND
SCRUBBER INLET WEIR (8* PVC)
SAMPLE LINE
(DISCHARGE SIDE
QOF PUMP}
!
N
F-Y
3
8-INCH DIAMETER SCRUBBER EFFLUENT
RETURN PIPE =™ SAMPLING LOCATION

T0AJ?87

Figure 4-8. Layout of Sloan Effluent and Influent Scrubber
Ponds Including Sample Collection Locations.
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SLOAN
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Figure 4-9. Location of Flosensor® Used to Monitor cthe
Total Water Flow to the Sloan Venturi,
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4.5.2 Venturil Scrubber Water Flow Rate Monitoring

The total flow rate of water to the venturi was monitored using a Signet
Scientific paddle-wheel Flosensor® and a flow sensor provided by the Sloan
Company. Figure 4-9 depicts the location of the two flow sensors in the
scrubber system. The Flosensor® was mounted in a vertical section of pipe
while Sloan's flow sensor was mounted in a horizontal section of pipe. During
the first day of testing both readings were taken and an average flowrate
reported. On 5-10-84 the Signal Scientific Flosensor® malfunctioned and all
subsequent data was taken from Sloan's flow sensor exclusively. A ten-gallom
per minute correction factor was applied to all of the Sloan flow sensor
readings to yleld values comparable with those recorded on 5-8-84. All data

wag recorded by MRI personnel.
4.6 ASPHALT CONCRETE FPROCESS SAMPLING LOCATLONS

During emissions testing, samples of the virgin aggregate and recycled
asphalt pavement were collected from the conveyor belts that transport the

raw materials to the drum mixer from the storage bins.

Samples of the liquid asphalt cement were obtained from a vendor truck

that transperted the asphalt cement to the plant,
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SECTION 5

5.0 SAMPLING AND ANALYSIS

This section contains general descriptions of sampling equipment, sam-
ple collection techniques, and sample recovery techniques used during the
emissions testing program at the Sloan asphalt comcrete plant. Also

included are analytical preparation techniques and analytical methodology

used to analyze the samples collected during sampling. Additional information

is provided in Appendix J.
5.1 SAMPLING PROCEDURES

This section provides a description of the sampling procedures that
were used to collect samples of the flue gases, scrubber waters, and process

solids for amalysis.

5.1.1 Source Sampling Procedures

Included in Table 5-1 is a list of the various parameters that were
measured at the inlet and outlet of the venturi scrubber and the sampling
methodology that was used during source sampling. Each of the sampling
methods listed in Table 5-1 are described in thils section. Whenever possi-
ble, EPA referenced source sampling methods were used, The EPA reference
methods were taken from the Environmental Reporter, Volume I - Federal
Regulations, Section 121, "Air," Appendix A. If an EPA reference method did

not exist, a detailed description of the methodology is provided.
5.1.1.1 Gas Phase Composition--

Following are discussions of the methods which were used to measure gas

phase composition.

5-1




l.llllll._..l.ll_ll..._lllll_

peuwaogyaad suni Buyydues pprea jo 1aqunN;

1a7dueg ¥oe3lg

4 A31oede) YSTH uosispuy 18TUT
193STUED UFSa1 Z-gVX Yita
T T 4% POYISH ¥dd P3TIFPON i3eTIno/iatul
SUOTINTOS
123uTdwl HOBN NT'0 YITA
7 4 IS5 POYIIW VAL POTITPOKH 39T1Ino/IaTul
€ y 46 poylay vd4d PITITPOW 321In0 /327Ul
S 9 % POYIan V43 19TIN0 /I9TU]
9 8 € POYIdW Vdd je1Ino/3IaTul
9 91 qIng £ap/qInq 1aM 31100 /319TUT
9 9 Z % T sPoyiI=n vdi 197ano/3aTul
"EIRCEELCR) peIT0I3u0oup A30Topoylay UOTIBIOT
Hhuﬁm:vmnm aTdueg 159,

uUoFINQTIAISTP
3278 IT°FI1g

suoqieooipiy
DF3IBWC1B IEB3TONnUATOq

J0L
SuypeoT @jEINITIIERg

U2IUOD SANISTou
uof3rsodwmod aseyd sep

148yem aeTnoatow pue
uotjisodwoo aseyd sen

jutod map
JuoraTsoduwod aseyd sey

MmoT3 sed

JTajswunTon puB AJITJ0[2A
sed ‘siurod Burydumes

JO UOFIEDOT PUB I3qUINN

p2inseo]y I9)2WelEed

AD0TOQOHLEN GNY SHILAWVEVA ONITJWYS HOHNO0S 40 XIVHAKWNS

'T-6 FTHVL

5-2




s,

Molecular Weight Determination=--The dry molecular weight of the gas

stream was determined using the grab sampling technique described in EPA
Method 3. The dry molecular weipht of the gas was calculated based upon the
02, COZ, and N, concentration. CO, and O, concentrations were determined

2 2 2
using individual Fyrite® units. N, was determined by difference.

2

A stainless steel probe and hand-held squeeze pump were used to collect
the gas sample directly in the Fyrite® analyzer. A specific volume of gas is
collected in the Fyrite®, During analysis, the gas sample is passed through
an absorbing solution designed to selectively remove either CO2 or 02. The
decrease in the gas volume in the Fyrite® container is proportional to the dry
concentration of the absorbed species, The balance of the gas mixture was
assumed to be N_,. If more than six passes were required to obtain a constant

2

(0.3% difference, absolute) reading for either O2 or COZ’ the appropriate

absorbing solution was replaced.

5.1.1.2 Volumetric Gas Flow Rate Determinations--

Total gas flow rates at the scrubber inlet and outlet were determined
using procedures described in EPA Method 2. The volumetric gas flow rate was
determined by measuring the cross sectional area of the inlet duct and the
stack and the average velocity of the gas stream. The cross—-sectional areas of

the inlet duct and the stack were determined by direct measurement.

The number of sampling points required at each sampling location to
statistically measure the average gas velocity in the stack was determined
using the procedures outlined in EPA Method 1. The number of sampling points
and their distance from the duct wall is a function of the proximity of the

sampling location to its nearest upstream and downstream flow disturbances.

The inlet and outlet sampling locations (refer to Section 4) did not meet
EPA Methbd l criteria, but represented the best possible location available
for collecting uncontrolled and controlled emission samples. The number of
inlet sampling points were limited to 16 because of the high particulate
loading, resulting in a limited sample collection time. A total of 24

sampling points were used at the outlet stack sampling locatiom.
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Moisture Determination--The moisture content of the inlet and outlet gas

streams was determined using a modified version of the methodology described in
EPA Method 4. This method requires that a known volume of particle free gas

be pulled through a chilled impinger train. The quantity of condensed water

is determined gravimetrically and then related to the volume of gas sampled

to determine the moisture content.

The moisture content of the two gas streams was determined simultaneously
during each EPA Methed 5E test and each particle size distribution determi-

nation. The absolute filter in the EPA Method 5E and particle sizing trains

removed the particulate matter from the gas stream, allowing condensed water

to collect in the impinger train.

The moisture content of the gas stream is required to calculate the

molecular weight of the gas (wet) and the isokinetiec gas sampling rate.

Relative Humidity—-A wet bulb/dry bulb apparatus was used in conjunc-

tion with a psychrometric chart to determine the relative humidity of the
scrubber gas streams., The wet bulb/dry bulb apparatus consists of two
thermocouples strapped together. The front end of the first thermocouple
extended out about three inches further than the sccond thermocouple. A
cloth sock was placed tightly over the front two inches of the first thermo-
couple (wet bulb). Prior to sampling, the cloth sock was saturated with
water. The thermocouples were then inserted into the center of the duct and

the temperature of the wet bulb thermocouple monitored. After the tempera-

ture of the wet bulb rharmocounla gtahilizad (reached .srqnilihrium). rhe

temperature of the dry thermocouple was measured. The wet bulb and dry bulb
temperatures were used with a psychrometric chart to determine the relative
humidity and moisture content of the gas stream. A high temperature psych-
rometric chart (dry bulb temperature =300°F) was used during this program
because of the high temperature (-300°F) of the uncontrolled emissions gas
stream. The moilsture content of uncontrolled emissions was determined twice

during each Method 5E run due to the rapidly varying moisture content of the

stream




-

The gas stream velocity was calculated from the average pitot differen-
tial pressure measurements (4P), the average flue gas temperature, wet mole-
cular weight, and absolute pressure. AP and temperature profile data were
measured at each of the sampling points using an S-type pitot tube and type-K
thermocouple. A Magnehelic® pauge was used to measure the AP across the

S=-type piltot.

Barometric pressure readings were obtained daily by reading two baro-
meters on-site and taking the average. The static pressure was measured by
inserting a stainless steel probe into the duct. A Magnehelic® gauge attached

to the probe was used to measure the static pressure within the duct.

5.1.1.3 Particulate Loading Determination—-—
A modified version of the sampling procedure specified in EPA Reference
Method 5E was used to determine the uncontrolled and controlled particulate

emissions. Modifications to EPA Reference Method 5E included:

° eliminating the probe and nozzle water rinse prior to the
acetone probe and nozzle rinse,

* installing a variable transformer to control the probe
temperature to 250°F + 25°F, and

. installing a time proportioning temperature controller
to maintain the temperature of the gas stream at the
filter to 250°F + 10°F (controlled accuracy + 1% of
full scale of 4Q0°F),

Figure 5-1 illustrates the EPA Method 5E sampling train. A sample of
particulate-laden flue gas was collected isokinetically through a stainless
steel gooseneck nozzle. A glass-lined heat traced probe transported the flue
gas from the duct to the heated filter. (The filter holder and associated
glassware are contained in an insulated, heated enclosure.) The probe tempera-
ture was closely monitored and controlled at 250°F + 25°F. Particulate matter
was removed from the gas stream by means of a glass fiber filter housed in a
glass holder. The temperature of the sampled gas was monitored and controlled.
at the filter using a time proportioning temperature controller to a tempera-
ture of 250°F + 10°F.
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The filtered gas stream then entered a series of impingers immersed in
an ice bath. The configuration and contents of the impingers depended on
whether the impinger train was used at the uncontrolled or controlled samp-—
ling location. Figure 5-2 and Figure 5-3 1llustrate the configuration and

contents of the uncontrolled and controlled impinger trains,respectively.

The uncontrolled impinger train consisted of four impingers. The first,
third, and fourth impingers were of the modified Greenburg-5mith design and
the second impinger was of the Greenburg-Smith design. Impingers 1 and 2
contained approximately 200 ml of 0.1 N NaOH for TOC abscrption. The third
impinger was dry and the fourth impinger contained about 200 grams of indicat-

ing type silica gel for final moisture removal.

The controlled impinger train consisted of five Impingers. The config-
uration and contents of the controlled impinger train is similar to the un-
controlled impinger train except that an initial dry modified Greenburg-Smith
impinger was placed in front of the other four impingers for collection of
water condensate. The additional impinger was necessitated by the high mois-

ture content of the stream and gas sample volumes.

During sampling, the flue gas velocity was monitored by an S-ctype pitot
tube attached to a Magnehelic® gauge. The isokinetic sampling rate was
maintained through a system of valves and a leakless pump. The sampling
rate was monitored using a calibrated orifice with a Magnehelic® gauge and
the total sample volume was measured using a calibrated dry gas meter., The
gas stream temperature was monitored using a type-K thermocouple and a

pyrometer.

When sampling was complete, the filter was removed and placed in the
original petri dish. A water rinse of the nozzle, probe liner, and front half
of the filter holder was not performed because TOC analysis of the front half
catch was not required during this program. The nozzle, probe liner, and front
half of the filter holder were rinsed and brushed three times using acetone.

The acetone rinses were stored im a 500 ml glass bottles with teflon lid insert.

5-7
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All impingers were weiphed before and after sampling using a top loader
balance. The impinger weight gain data were used to calculate the moisture
content of the flue gas. After weighing, the contents of the NaOH impingers
were quantitatively transferred to individual 500 ml glass bottles with Teflon
1id inserts. All of the glassware from the filter holder exit to the exit of
the first NaOH impinger was rinsed with two aliquots of 0.1N NaOH., This rinmse

solution was added to the first NaOH impinger sample container. The glassware

from the second NaOH impinger to the silica gel impinger was also rinsed with
two aliquots of 0.1N NaOH. This rinse solution was ‘added to the second NaOH

impinger sample container. The NaOH impinger samples were analyzed individ-

ually to determine the collection efficiency of the impinger trains.

The filters, impinger solutions, and acetone rinses were carefully

packaged for shipment back to Radian for weighing and analysis.

—

5.1.1.4 Polynuclear Aromatic Hydrocarbons Sample Collection--
Figure 5-4 illustrates the sampling train that was used to collect
samples of the gas stream for PAH analysis. The PAH sample collection

procedure is similar to the particulate loading procedure described in

Section 5.1.1.3. The major differences between the two systems include

impinger configuration, contents, and sample recovery procedures.

The PAH impinger train consisted of a dry impinger for cooling down the
gas before entering the glass canister containing XAD-2 resin for PAH ad-
sorption. The temperature of the gas entering the resin canister was moni-

tored using a thermocouplie. Following the ZAD-Z resin canisier was a secoud

dry impinger for collection of any condensate occurring downstream of the
XAD-2 resin. The third impinger contained silica gel for final moisture
removal. The filter glassware, the two dry impingers, and the XAD-2

resin canister were wrapped with aluminum foil to reduce saﬁple exposure to

ultraviolet radiation, which is refuted to cause photodegradation of the
PAH's.
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Upon completion of sampling, the sampling train was returned to the
mobile laboratory for sample recovery. Incandescent lights were used in the
mobile laboratory during sample recovery tc minimize sample exposure to
ultraviolet radiation. The nozzle and glass probe liner were brushed and
rinsed with‘methylene chloride. All interconnecting glassware in the hot box
and impinger train (except the silica gel impinger) were also rimsed with
methylene chloride. The methylene chloride rinses were stored in amber glass
bottles with Teflon 1id inserts. The filter was transferred to a glass petri
dish and wrapped with aluminum foil to protect it from direct light during
storage and shipment, The XAD-2 resin was transferred from the canister to
a glass jar and wrapped with aluminum foil for storage. Methylene chloride
was used to rinse the resin into the jar. A 1id with a Teflon insert was

used to seal the jar.

5.1.1.5 Particle Size Distribution Determination=--

During this project the particle size distribution at the inlet of
the scrubber was determined using the sampling train illustrated in Figure
5-5. Because of the high particulate loading encountered at the scrubber
inlet, an Andersen High Capacity Stack Sampler (AHCSS) was used to determine
the inlet particle size distribution. The AHCSS sampling train is designed
to classify particles present in the gas stream with respect to thelr aero-

dynamic size.

A cut-away view of the AHCSS is illustrated in Figure 5-6., The AHCSS
contains two impaction chambers followed by a cyclone and a backup absolute
thimhlae. Partrirles ware antomatically fractionated into four size ranges
and the results were then plotted to represent the size distribution (see
Figure 2-3).

A tight angle probe was used at the scrubber inlet to allow the AHCSS
to be pointed into the gas stream. A straight-neck sampling nozzle was
attached to the AHCSS to minimize the impaction of larger particles that

would occur in a gooseneck nozzle.
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Figure 5-6. Schematic of the Andersen Model HCSS High Grain-
Loading Impactor
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Impactor sampling at the inlet was performed at a point of average
velocity in the gas stream, The isokinetic flow rate through the nozzle
was precalculated based on velocity data obtained during earlier sampling
{Method 5E). Operation of the AHCSS requires that the flow rate through
the impactor be kept constant. This requirement eliminates the possibility

of adjusting the flow rate if variations in gas velocity occurred.

Prior to sampling at the inlet, the AHCSS was allowed to preheat in the
duct for at least 45 minutes tc allow ample time for the unit to reach the
flue gas temperature. After sampling, the AHCSS was carefully unloaded and
the solids and filter desiccated and weighed. The individual weight gains
of the stages and filters were used along with the Impactor operating condi-
tions to calculate the particle size distribution of the scrubber inlet. The
impingers were weighed before and after sampling to determine the moisture

content of the gas stream.

5.1.1.6 Visible Determination of Opacity-—-—

The visible opacity of the outlet stack plume was determined by visual
observation using the procedure described in EPA Method 9. When meteoro-
logical conditions permitted, observations were performed during stack gas
sampling runs for particulate and TOC loading and polynuclear aromatic
hydrocarbons. Visible opacity readings were performed when a clear blue sky
background existed. The clear blue sky background was required for detection

of emissions caused by condensed hydrocarbons in the plume.

5.1.2 Process Water Sampling

Scrubber water influent and effluent samples were collected during the
field testing program. Scrubber water was contained in two ponds located near
the venturi scrubber. Water supplied to the scrubber was pumped from the end
of one pond through a floating intake line. Water from the scrubber flows by
gravity to the second pond. The two ponds are interconnected by an eight-

inch diameter pipe that served as a weir to facilitate settling of solids.
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Following are descriptions of sampling methods for the scrubber water streams.

Scrubber Water Sample Collection--Samples of the process water pumped

to the venturi scrubber were collected at a valve installed on the discharge
side of the pump. The venturi scrubber return water samples were collected
at the discharge end of the plastic pipe as the water gravity fed to the
settling pond. Samples were collected in a beaker and then stored in 500 ml
amber glass bottles with Teflon liners. An attempt was made to collect at
least two samples during each particulate and TOC loading run and the poly-

nuclear aromatic hydrocarbons run,

Sctubber Water Flow Rate--The total flow rate of water to the venturi

was monitored using a Signet Scientific paddle-wheel Flosensor® and a flow
gensor provided by the Sloan Company. During the first day of testing both
readings were taken and an average flowrate reported. On 5-10-84 the Signal
Scientific Flosensor® malfunctioned and all subsequent data was taken from
Sloan's flow sensor exclusively. A ten-gallon per minute correction factor
was applied to all of the Sloan flow sensor readings to yield values com-

parable to those recorded on 5-8-84., All data was recorded by MRI personnel.

Scrubber Water Temperature and pH--At the times cf collection of venturi

scrubber water samples, the temperature and pH of the stream were measured.
Temperature was measured by direct insertion of a thermocouple into the water
stream at the collection point. pH measurements were performed using an
Orion digital hand-held pH meter. The pH meter was standardized with pH 7
and pH 10 buffers just prior to each set of measurements. The pH of the
venturi influent and effluent waters was measured by collecting a sample in

a beaker and then measuring the pH at the collection location.
MRI measured the temperature of the pond water at the location of the

scrubber water intake pump and at the scrubber water return location. These

measurements were taken using a thermocouple,
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5.1.3 Process Solids Sampling

Three process sollds streams were sampled:

. virgin aggregate,
® recycled asphalt pavement, and
o asphalt cement.

The sampling and analytical requirements for virgin aggregate and
recycled asphalt pavement were the same. The two streams are belt-conveyed
individually from storage hoppers to the drum mixer. Samples were collected
from the belt conveyors in a large collection tray. The samples were coned
and quartered to obtain a representative sample and taken directly to the
mobile laboratery for moisture analysis. At least one sample was collected
and analyzed for moisture during each particulate/TOC loading rum, and poly-
nuclear aromatic hydrocarbons run. Additional samples of the recycled asphalt

pavement were collected for shipment to Austin for smoke point .analysis.
A sample of asphalt cement was collected during the testing program in
a one-gallon metal can. The asphalt cement sample was shipped to Austin

for smoke point and flash point analysis.

5.1.4 Process Parameters

MRI was responsible for monitoring the venturi pressure drop across the
venturl scrubber. MRI was also responsible for monitoring the total flow to

the venturi scrubber.

5.2 ANALYTICAL METHODOLOGY

The previous section described sampling procedures. This section des-

cribes the analytical procedures and ildentifies where samples for analysis

were retrieved from the various sample streams,
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The majority of analyses for this project were performed at Radian's

Austin laboratories. Samples for analysis resulted from the following:

particulate/TOC sampling train for controlled and uncontrolled
air emissions;

polynuclear aromatic hydrocarbons sampling train for
controlled and uncontrolled air emissions;

scrubber water to and from the venturi; and

virgin aggregate, recycled asphalt pavement, and asphalt
cement.

Figures 5-7 through 5-9 present analytical schemes for the two sampling
trains and scrubber waters. These figures indicate where samples were re-
trieved from the various systems and the analyses performed. The following

analyses were performed:

particulate mass,

total organic carbon,

polynuclear aromatic hydrocarbons,
total sclids (suspended and dissclved),
pH and temperature,

moisture,

smoke point, and

flash point.

4

ap
L

R

-

i - e

Particulate Mass Analysis—--The EPA Method 5E particulate mass sample

consisted of the filter and the acetone front-half rinse. Filter anmalysis
consisted of dessicating the filter for 24 hours and then weighing at 24-hour

intervals to a constant weight.

The acetone rinse volumes were gravimetrically determined. The rinse

samples were transferred to individual clean, dry, tared 250 ml beakers
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for evaporation. The samples were evaporated to dryﬁess at room temperature
and pressure. When the samples were dry they were dessicated for 24 hours

and weighed at 24-hour intervals tc a constant weight.

}

Total Organic Carbon (TOC) Analysis—-The TOC content of the EPA Method 5E

sodium hydroxide impinger solutions and scrubber water filtrate samples was

determined instrumentally using the procedure specified in EPA Method 5E.

A Beckman Model 915 B Total Carbon Analyzer was used to determine the total
carbon content and total inorganic carbon content of the sample. The con-

centration of carbon present in the sample was determined by comparing the

- P

sample results with the results of standards prepared using potassium hydro-

gen phthalate. The total organic carbon content was determined by subtract-

~
-.‘
: -

ing the total inorganic carbon content from the total carbon content.

Polynuclear Aromatic Hydrocarbon (PAH) Analysis—-The original scope of

work called for the PAH analysis of samples retrieved from the PAH sampling

train and scrubber water samples. During the extraction of the PAH blank

samples and the gas phase PAH samples for GC/MS analysis, the extraction

apparatus malfunctioned causing the complete evaporation of the solvents and

——

subjecting the samples to excessive temperatures. For this reason, no gas

phase PAH sample analyses were performed.

Scrubber water samples were prepared for PAH analysis by extraction in a

continuous water extractor for twenty-four hours in methylene chloride.

W an o

The affloent arruhher water anlid samnles were prepared for analvsis

!

by first spiking the solid samples with isotopically labeled benzo(a)pyrene—d12

to serve as a sample recovery check. The solids were then extracted for

\‘
§

24 hours in methylene chloride using a soxhlet extractor.

Extracts were concentrated by means of a Kuderna-Danish evaporation

apparatus.

o  m
- - ~J -




The sample concentrates were analyzed by GC-MS with operation in the
selected ion monitoring mode (SIM), Individual PAH compounds were separated
by employing a fused silica capillary column. The chromatographic conditions
and other instrumental parameters are summarized in Table 5-2. Mass spectral

data were stored on a magnetic disc for interpretation and reference.

Identification of individual PAH compounds was based primarily on two
criteria: chromatographic retention time and mass spectral characteristics.
The appearance of key fragment 1lons of the compounds at a precise retention
time is indicative of the presence of the compound. 1In general, PAH compounds
are relatively stable in the ion source of a mass spectrometer. The major
(base peak) fragment corresponds to the molecular weight of the compound (M+),
other fragments are generally found at M+-2 and M+/2 (corresponding to a double
charged ion). The relative intensities of these fragment ions are also
examined in order to confirm the identification. Table 5-3 lists the individual

PAH compounds measured. The internal standard, phenanthrene-d served as

10’
a marker to verify retention time to within + 0.1 minute.

Cnce an individual PAH compound was identified, the selected ion area of
the chromatographic peak corresponding to the base peak fragment was obtained.
This area was compared to the corresponding area of the internal standard.

The concentration of the compound was then calculated using a known response

based on a calibration standard.

Total Solids--Total solids in the scrubber waters were determined by

the analysis of total suspended solids (TSS) and total dissolved solids (TDS)
on-site. During each test run, multiple samples of the influent and effluent
venturl scrubber waters were collected. The samples were collectively filtered
to determine a composite TSS concentration by measuring the residue collected
on the filter and relating the mass to the water volume determined gravi-
metrically., The TDS concentration in the resulting composite sample was

determined by pipetting a 50 milliliter aliquot of the sample into a tared

5=-23
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TABLE 5-2.

GC-MS CONDITIONS

Operating Parameter

Experimental Conditon

Instrument

Ionization voltage

Scan rate
Scan range
Column

H, flow rate
Initial temp
Initial hold
Program rate
Final temp
Final hold
Injector temp
Injection

Sample size

Hewlett Packard 59835A

70eVv
1 scan/second
40 + 450 amu

SE54 fused silica capillary

30 cm/sec

25°

2.0 min

8°/min

300°C

20 min

25°C

Cool on-column
1L

TABLE 5-3. POLYCYCLIC AROMATIC HYDROCARBONS DETERMINED BY GC-MS

Phenanthrenes (178)

Phenanthrene
Anthracenes

Mo o n —
A Y LSLE

AaAA
L\

F

Pyrene
Fluoranthene

Chrysenes (278)

Chrysene
Benz(a)anthracene
Triphenylene

Benzopyrenes (252)

Henzo(a)pyrene
Benzo(e)pyrene
Perylene
Denzoi{pyiluorancnrene
Benzo(])£fluoranthrene
Benzo(k)fluoranthene

Benzoperylenes (276)

Benzo(g,h,i)perylene
Indenc(l,2,3-c,d)pyrene

Note: The molecular weight of each group is shown in parentheses.
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100 milliliter beaker and evaporating to dryness at 105°C, desiccating the

sample, and weighing. The concentration of TDS is the mass of residue remain-

—

ing related to the volume cf the aliquot.

- o N .

pH and Temperature—-Samples of the influent and effluent venturi scrubber

-

waters were collected during each particulate/TOC loading and PAH runs. pH
measurements were performed at the sampling locations during sample collectiocn

with a hand-held pH meter.

Scrubber water temperatures were monitored at the sampling location using

\( 2

a thermocouple and portable read-out.

Moisture=-=During each particulate/TOC loading and polynuclear aromatic
hydrocarbon run, at least one sample of the virgin aggregate and recycled

asphalt pavement were collected for mecisture analysis. The samples were

-. " ~

collected in a large tray, coned-and-quartered to obtain a representative
sample and taken directly to the on-site mobile laboratory for moisture

analysis. In the mobile lab, approximately 500 grams of the material was

-

weilghed into an aluminum pan and dried overnight at 105°C. The sample was

—

then weighed to within + 0.1 gram.

Smoke Point Determination of Recycled Asphalt Payment--The smoke point

of RAP samples collected during the test program was determined using a test
procedure developed by the Oklahoma Testing Laboratory. Based on this method
a sample of RAP is first dried to a constant weight in an oven set at 140°F.

500 grams of the dried sample is then placed in a stainless steel bowl and

heated at a rate of 25 to 30°F per minute while stirring the RAP with a
stalnless steel spatula. When the sample temperature 1s approximately 250°F

the heating rate is decreased so that the sample temperature rise is 5° to 10°F

—

per minute until the smoke point is reached. The smoke point is recorded as

the temperature at which the RAP starts to smoke.

5-25
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Smoke Point and Flash Point Determination of Asphalt Cement—-The smoke

point and flash point of the asphalt cement used during testing was determined

by the ASTM D92-Cleveland Open Cup procedure.l Based on this method, the

test cup is filled to a specified level with the asphalt sample. The temperature

of the sample is increased rapidly at first and then at a slow constant rate

as the smoke point is approached. As soon as smoke is detected, the
temperature of the sample is noted. To determine the flash peint, the
temperature is increased and at specified intervals a small test flame is
passed across the cup. The lowest temperature at which application of the
test flame causes the vapors above the surface of the liquid to ignite 1is

taken as the flash point.

5.3 DATA REDUCTION

This section provides a discussion of the data reduction procedures
used to process the raw data generated during this sampling program. EPA
referenced dats reduction procedures were used whenever pogsible. When an
EPA referenced data reduction procedure was not available, a detailed des-
cription of the data reduction procedure is provided. Further information

is given in Appendix B.

5.J.1 Gas Stream Sampling Data Reduction

Data reduction procedures and equations used for gas stream sampling
data reduction were taken from applicable parts of 40 CFR 60, Appendix A.
Raw field data were reduced to engineering units using Radian’s Source
Samp ling Data Reduction Computer Program. Copies of the data reduction
printouts are presented in Appendix A. As a verificatiom check of the

computer reduction, several runs were hand calculated using the equations
out lined in Appendix B.

! pnnual Book of ASTM Standards, "Standard Test Method for Flash and Fire

Points by Cleveland Open Cup," Part 23, Petroleum Products and Lubricants(I),

D92-72, pages 27-32.
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Particulate Mass FEmission Rate Data Reduction

In order to allow a review of possxble effects introduced by anisoki-

netic sampling “into the normal mass emission rate calculatlons. two methods
were used to calculate mass emission rates for the particulate mass emission
runs. The method normally used to calculate particulate mass emission rates
1s the concentration method. This mwethod involves multiplying the particu-
late 1oading (sample mase divided by gas sample volume} by the volumetric
gas flow rate. The second particulate mass emission rate calculation method
is the ares-ratio method. Based on the area-ratio method, the sample mass
is divided by the sampling time and then miltiplied by the ratio of the

stack area to nozzle area to obtain the particulate mass flow rate.

Equatiocn:

(m/t) x (A /A)) = MER

where: m = mass of particulate matter collected during sampling (pounds)

t elapsed sampling time (hours)

Ag

Ay

MER = mass emission rate (pounds per hour)

area of stack (square feet)

area of nozzle (square feet)

The difference between the emission rates calculated by these two
methods is an estimate of the maximum bias in the measured, emission rate due

to anisokinetic sampling.
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Total Organic Carbon (TOC) Emissions Data Reduction

Equation: c v
v - 0 x
oo - Iy ¥ - M ¥
(8) DGV
Nomenclature:
TOC(g) s Total organic carbon in gas phase, mg/dscm
TOC(L) = Total organic carbon in impinger catch, mg/l
TOC = Toral organic carbon in the impinger blank,

(B) mg/1

VI = Total volume of impinger catch, 1

DGV = Volume of gas sampled, standard conditions
dry standard cubic meters, dscm

Particle Size Distribution Data Reduction (AHCSS)

The procedure for calculating the particle size distribution of the

particulate caught by the AHCSS was taken directly from the operating manual
for the AHCSS.

Add up the weight gains for the four stages to obtain the total parti-
culate collected.

Divide the amount collected in an individual stage by the total amount
h

¢collected to determine the nercantage nf the total cnllactad in =2

atama
--=a=-

Starting with stage 4 (backup filter) compute the cumulative percent
less than the staged size range. The cumulative percent less than stage 3
(the cyclone) is equal to the percent caught in stage 4. The cumulative
percent less than stage 2 is the sum of the percent caught on stage 3 and
the percent caught on stage 4. The cumulative percent less than stage 1 is

the sum of the percents caught on stages 4, 3, and 2.
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Partic le density is considered to be 1.0 gmlcm3 and the particles are
considered to be spherical. FParticle sizes are reported as equivalent

aerodynamic diameters.

Using Figure 5~10 with gas flow rate at stack conditioms and stack
temperature, determine the dg, (50% Effective Cut Off Diameter) for each
stage.

Plot the results on log probability graph paper with the particle
diameter (d50) as the ordinate and the cumulative percent less than the

stated size range by welght as the abscissa.

Visible Determination of Opacity

The procedure used to calculate the opacity of the outlet stack plume
r
was taken directly from the procedure specified in EPA Reference Method 9.
Based on this method, opacity is determined as the average of 24 consecutive

observations recorded at 15 second intervals (six minute average).
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5.3.2 Process Sampling Data Reduction

PAH in Scrubber Water Data Reductiocn

Equation: o
PAH ) ° G

Nomenclature:
PAH(W) = Concentration of PAH in the scrubber water, pg/liter
P(T) = Tocai concentraction of PAH specie, ug

0.4

= Volume of scrubber watrer excracted, liter

PAH in Scrubber Solids Data Reduction

Equation

PAH

Nomencla
PaH
P(T
S =

- D
(8) S

ture:
(s) = Concentration of PAH specie in scrubber solids, ug/gram

) = Total concentration of PAH specie, ug

Weight of scrubber seolids extracted, g

Weight Percenc Solids Data Reduction

' Equacion:
!
; F - F
(F) (T)
S = x 100
WT W
(WT) (T)
Noma2nclature:
S

(WT)= Weight Z solids

F(F) = Fipal filter weight, g .

F(T) = Filter tare weight, g

W(T) = Weight of scrubber water filtered, g

100 = conversion from fraction to percent
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Total Dissolved Solids Data Reduction

Equation:
W - W
s = B (D)
0.05
Nomenclature: -

TDS = Toral dissolved solids, mg/l

W = Weight of beaker and residue after evaporation, mg
W(T) = Beaker tare weight, mg

0.05 = Volume of sclution evaporated, liter
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SECTION 6

6.0 QUALITY ASSURANCE

Quality assurancef/quality control guidelines cutline pertinent steps
during the production of analytical and emission data to emsure the accept-
ability and reliability of the data generated. The measures outlined in
this section were followed to ensure the production of quality data from the
sampling and analytical efforts. Additional information is presented in

Appendix I of Volume 2,
6.1 STANDARD QUALITY ASSURANCE PROCEDURES

QA/QC procedures are followed during sampling and analysis to
ensure that the data generated are of acceptable quality. Theﬁe quality
control and quality assurance procedures are used during EPA reference
method sampling and/or routine analysis. Additional QA/QC procedures may be
called for on a site-specific basis. This section describes QA/QC proce-
dures applicable to the methods used, as well as specific procedures used

during this test program.

6.1.1 Samplipng Fquipment Preparation

The checkout and calibration of source sampling equipment is vital to
maintaining data quality. Referenced calibration procedures were strictly
adhered to vhen available, and all results were documented and retained. If
a referenced calibration technique for a particular piece of apparatus is
not available, then a state-of-the-art technique was documented and fol-
lowed. Table 6-1 summarizes the parameters of interest and the types of
sampling equipment that were used to measure each parameter. The techniques

used to calibrate the equipment are as follows:
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(] Prior to sampling, all equipment was cleaned and checked

to ensure operability.

* Equipment requiring pretest calibration (Table 6-1) was
calibrated in accordance with "Quality Assurance Handbook
for Air Pollution Measurements Systemsa, Volume III,

Stationary Source Specific Methods," (EPA 600 4-77-027b).

. Equipment calibration forms were reviewed for completeness
to ensure acceptability of the equipment required for each

specific application.
° The AHCSS was cleaned and visually inspected.

° Each component of the various sampling systems was carefully

packaged for shipment.
. Upon arrival on site——the equipment was unloaded, inspected
for possible damage, assembled for use, and checked for

operability.

6.1.2 Collection of Samples

The most important aspect of sample collection is obtaining a valid
sample. This section focuses on measures taken to obtain valid samples.

Those measures were:

o Pretest and posttest leak checks of the sampling trains

were made.

e Field blanks were collected for the particulate, TOC, and

PAH sampling trains prior to sample collection.
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The molecular weight of the flue gas was determined using EPA Reference

The sampling systems were visually inspected prior to

sampling to ensure proper assembly and operability.

The S~type pitot tubes were leak checked before and after

sampling and inspected for damage.

The Magnehelic® gauges were leveled and zerved prior to

sampling .
Temperature measurement systems were visually checked for
damage and operability by measuring the ambient temperature

prior to each sampling run.

The nozzles were visually inspected for damage before and

after each sampling run.

The AHCSS was preheated to prevent condensation of warer in

the particle sizing device.

Data requirements were reviewed prior to each sampling rum.
Ice was maintained in the icebaths during all sampling runs.

Number and location of sampling points were checked prior to

each sampling run.

Sampling ports were sealed to help prevent possible air

inleakage.

Method 3 (4). Quality control for Method 3 focused on the following:

The sampling train was purged prior to sample collection.

b=t




The Fyrite® analyzer fluid level was zeroed prior to use.

The Fyrite® analyzer was thoroughly purged with sample prior

to analysis.

Analyses were repeated until the analysis agreed within

0.5% absolute.

The Fyrite® absorbing solutions were changed when more than six

passes were required to obtain a stable reading of any component.

The moisture determinations were made simultaneous with the modified
EPA Reference Method 5E. Quality control procedures for Method 4 focused on
the following: '

Before and after sampling each impinger was carefully weighed
to the nearest 0.02 g, Care was taken to see the impingers
were dry and the stopcock grease was removed from the ball joints

prior to each weighing.

The particulate loading determinations were performed using a modified
EPA Reference Method 5E. Quality control procedures for this method focused

on the following:

Prior to particulate sampling, prelimimary velocity, temperature,
and moisture determinations were made. This aided in calculating

isokinetic flow rates.

Prior to sampling, particulate filters were baked, desiccated
and weighed. They were then placed in clean petri dishes until

used.

Particulate filters were handled with tweezers.




RADIAN
CORTORATION

The visible opacity of controlled emissions were observed using EPA
Reference Method 9. Quality control procedures for this method focused on

the following:

™ The visible emissions observer was certified within six months

of the test program.
. The location of the observer was independently verified.

] A clear,blue sky was required to ensure valid visible emission

observations.

6.1.3 3Sample_ Recovery

To ensure data integrity careful sample recovery techniques must be
adhered to. This section outlines quality control procedures followed to

ensure data integrity. These include:

] Particulate filters were handled out of drafts and transferred

with treezers.

. Sample trains were disassembled and the samples recovered in

clean areas to prevent contamination.
) The nozzle was capped prior to and following sampling.

° The samples were transferred to appropriate storage comntainers

and clearly labeled. Liquid levels were noted.

° Field blanks were included for each method. These consisted of
(i.e. unused) sampling trains which were assembled, dis-
assembled, recovered, and analyzed in the same manner as

actual sampling trains and samples.
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° Samples were carefully labeled, logged into the field logbook
and assigned a unique identification code immediately after

collection.

. The impingers were rinsed three times with aliquots of

fresh impinger solution.

6.1.4 Preparation of Samples for Analysis

Prior to analysis, each sample must be properly prepared. This
section outlines quality control procedures used to ensure proper sample

preparation. Included are:

® Each sample identification code was crosschecked for

accuracy against the sample logbook.
] The analytical requirements of each sample were reviewed.

. The sample containers were checked for leakage or damage and any

anomalies were noted.

6.1.5 Sample Analysis

The exact quality assurance/quality control procedures followed during
the analysis task were dependent on the specific analysis being performed.
One or more of the following steps were taken:

° Duplicate analyses were performed om 5-157 of the samples.

] Internal QC samples were analyzed to verify instrument or

procedural variance.

e Blind QC samples prepared by EPA were submitted to the Analytical

lab along with the field generated samples.



® Blanks were analyzed to correct for background and/or matrix

interferences.

() The samples were spiked with known additions of the species

of interest.

6.1.6 Data Reduction

Several steps were taken to verify the correctness of the data reduc-

tion. Steps routinely used include:

A1 sas — e m—mmnnd i nt eemm ssmad tm madiiman Rl e
frivClLuaAacC PLULCUULCB WELD uogw L ASUULEC LT udLada il

examp le is, reducing source sampling data by using Radian's
Source Sampling Data Reduction Program and comparing selected

results against hand calculatioms.

. A certain percentage (approximately 10%) of the results were
recalculated from raw data by someone unassociated with the

original data reduction.
. The data was carefully checked for unexplained variance and
internal consistency, i.e. are the results consistent with

expected and/or other results.

6.1.7 Data Documentation and Verification

Several measures were taken to verify the completeness and accuracy of

the data generated. These include:

. All sampling data was recorded on preformated data sheets.

° Analytical results and calculations were recorded in bound

laboratory notebooks.

- - - —————————— =
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° Data tables were made and reviewed for completeness and
accuracy.
] All data that appeared to be outside expected ranges were

carefully scrutinized for process upsets and reanalyzed as

necessary.

° Data generated were compared to process operation and

system upsets.
6.2 TEST PROGRAM SPECIFIC QUALITY CONTROL/QUALITY ASSURANCE PROCEDURES

Each sampling site presents its own individual problems and peculiari-
ties. Because of this any QA/QC program must be custom tailored to each
specific site. This section presents the procedures that were specific to

the Sloan asphalt concrete sampling program.

6.2.1 Sawmpling Equipment Preparation
This section outlines equipment modifications that were used during
this program to ensure the sample data produced were valid. These measures

are in addition to the standard equipment calibration and checkout proce-

dures outlined in Sectiom 6.1.1. These include:
o Variacs were used to control the probe heater temperature.

(] Inline thermocouples were installed to monitor the gas

stream temperature as it exited the filter holder.

] A time-proportioning temperature countroller was used to control

the hot box temperature to within + 10°F.

6-9




Hydrocarbons in the gas stream condense as a function of temperature.
As the temperature decreases more hydrocarbons condense as particulate. For
this program it was important to have very strict control of the collection
temperature since the collection temperature "defined" the particulate. If
temperature fluctuations were encountered an increase or decrease in the

amount of particulate collected could be observed depending on temperature.

An inline thermocouple positioned directly after the filter holder,
coupled to a time proportioning temperature controller, was used to control
the hot box so the gas temperature would remain at 250°F + 10°F. The vast
majority of the time temperature was controlled at 250°F + 5°F. A variac
was used to control the probe heat temperature. The constant voltage output
kept a more constant temperature and avoided the temperature fluctuations

encountered with standard oven heaters.

6.2.2 Sample Collection

The sampling program presented some special problems in sample collec-
tion. This section outlines special QC steps that were taken to aid in
reliable and representative sample collection. These are in addition to
such measures as visual inspection of sampling trains and equipment, leak

checks, and other measures outlined in Section 6.1.2.

£.2.2.17 Samnling Prenaration--
Certain non-equipment items such as the filters and glassware required

special preparation. This section ocutlines that preparation. The measures

inc lude:

) Particulate filters were baked at 500°F prior to use. They
were then desiccated, weilghed, and placed in clean petri
dishes,

6-10




) Particulate filters used during polynuclear aromatic
hydrocarbon sampling were methylene chloride extracted
and then baked at 500°F prior to being stored in glass

petri dishes.
All glassware used during sampling was cleaned as follows:

] The glassware was first washed thoroughly with laboratory

soap and water.
) The glassware was kiln-fired at 500°C for 18 hours.

° After the glassware cooled, it was rinsed with methylene
chloride and all the ball joints were capped with aluminum
foil.

6.2.2.2 Preliminary Measurements—-
This section outlines QC checks and measurements performed prior to

sampling to assist in the calculation of anisokinetic sampling rate. These

include:
) A check for cyclonic or turbulent flow was performed prior
to sampling at the uncontrolled emissions sampling location.
. Preliminary velocity, temperature,and moisture determinations
were performed to aid in conducting isokinetic sampling.
. Wet bulb/dry bulb moisture determinations were performed

prior to and during individual sampling runs.
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It was discovered early into the sampling program that the moisture
content of the scrubber inlet could vary drastically from run to run. For
this reason moisture determinations were performed prior to and during each
uncontrolled sampling run to calculate accurate isokinetic sampling rates

prior to each sampling run.

6.2.2.3 Sampling Procedures--
This section outlines measures taken to ensure that valid and repre-

sentative samples were collected, The measures include:

° Approximately 10 pound aggregate samples were collected. The
samples were coned and quartered to produce the 630 gram sample

used to determine the moisture content.

. Two to four scrubber water samples were taken during each
sampling run. The samples were composited and all subsequent

analyses were performed on the composite sample.

° All pglagssware, except the silica gel impinger was wrapped
with aluminum foil during the polynuclear aromatic hydrocarbon
sampling runs to help prevent photodegradation of the

organic species.

6.2.3 Sample Recovery

This sectionm outlines special QA/QC measures taken during sample re-
covery. These measures are in addition to particulate filter handling,
performance of field blanks, labeling and logging in of samples and other
steps outlined in Section 6.l1.3. Measures taken to further ensure the

integrity of the samples during recovery include:

° Incandescent lighting was used during recovery of the

polynuclear aromatic hydrocarbons sampling trains. This was to
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reduce the chance of photodegradation of the organic

species by ultraviolet light.

) Polynuclear aromatic hydrocarbons samples were stored An amber
glass bottles with Teflon lid inserts to prevent photo-
degradation and/or contamination of the sample during

storage and transport.

° Particulate filters used during the pelynuclear aromatic
hydrocarbons sampling runs were stored after use in glass
petri dishes. The petri dishes were wrapped in aluminum

foil to prevent possible photodegradation of the sample.

6.2.4 Preparation of Samples for Analysis

Quality control procedures incorporated during the preparation of the
samples for analysis are outlined in this section. These were in addition
to visually checking the samples for damage and ensuring proper labeling and

other procedures outlined in Section 6.1.4. These measures include:

° Sample matrix sheets were developed as an aid in analytical

preparation and as a flow diagram for the actual analysis.

° Particulate filters and impactor substrates were desiccated

for at least 24 hours prior to their first weighing.

® The particulate filters were weighed at 24-hour intervals

to a constant weight.
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6.2.5 Sample Analysis

This section outlines additional QC procedures employed during the
program to evaluate the quality of the analytical data. These procedures
are in addition to such measures as duplicate analysis, blank analysis,
internal QC samples, and other measures outlined in Section 6.1.5. Included

are.

° Total organic carbon audit samples were submitted to the
analytical laboratory prior to the submission of the field

samples.

° Field blanks (Section 6.1.3) were evaluated to determine

species background and possible contamination problems.

° Two laboratories performed smoke point determinations on

RAP samples to help evaluate data variability.

The results of the total organic carbon audit samples are presented in

Table 6-2.

The results of the field blanks are presented in Table 6-3. The clean-

up results were used to correct the analytical results for background.
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TABLE 6-3. SUMMARY OF CLEANUP RESULTS
Particulate and Total Organic Train 1 Train 2
Carbon Sample Blanks Uncontrolled Controlled Average

Front half probe rinses (mg) 7.3 5.5 6.4
Filter blanks {(mg) 0.6 0.3 0.4
Total organic carbon (mg)

lst impinger <1 <1 <1

2nd & 3rd impinger 2 2 P
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APPENDIX A.1l

PARTICULATE MASS (MODIFIED EPA METHOD 5E)

INCLUDES

A.1l.2 Controlled Particulate Emission Data
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APPENDIX A.2

UNCONTROLLED PARTICLE SIZE DISTRIBUTION EMISSION DATA

A=35




SUMMARY OF UNCONTROLLED PARTICLE SIZE DISTRIBUTION

SAMPLING DATA COLLECTED AT THE SLOAN CONSTRUCTION ASPHALT PLANT

Run Number

Date

Total Mass Collected (grams)

Total Meter Volume (dry cubic feet)
Barometric Pressure {inches Hg)}
Orifice Pressure Drop (AH, inches H,;0)
Meter Temperature {°F)

Dry Gas Fraction

Stack Temperature (°F)

Static Pressure (inches Ha0)

Sample Time (minutes)

Molecular Weight Wet (grams/gram-mole)
Percent Isokinetic

Particle Pensity (gram/cc)

Stage 1 (grams collected)

Stage 2 (grams collected)

Cyclone {grams collected)

Filter (grams collected)

Volume of Gas Sampled (DSCF)
Particulate Concentration (gr/DSCF)
Volumetric Flow Rate (ACFM)

PSD-1

5=10
5.5523
22.625
30.31
.24

92

. 697
296
-2.5
85
25.91
96.72
1.0
4.6491
0.1629
0.4727
0.2676
21.822
3.92
19,600

PSD-2

5-11
8.1%20
24.516
30.30
.25

97
.699

5.6909
1.2100
. 9406
. 3505
23.426
5.40
19,800
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APPENDIX A.3

POLYNUCLEAR AROMATIC HYDRQCARBONS

INCLUDES

A.3.1 Uncontrolled Polynuclear Aromatic Hydrocarbon
Emission Data

A-37
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APPENDIX A.3

POLYNUCLEAR AROMATIC HYDROCARBONS

INCLUDES

A.3.2 Controlled Polynuclear Aromatic Hydrocarbon
Emission Data

A-41




— - ~ o~ — ~ ~ - £ - — g o - ~ . — .. - —
N R R e A W A, mr 2 En e A wn &l am B EE e

- |

D6 ‘bge *LGe *96 ‘0ot *eat Iy ng* OL6*L9L "2l 9}
S*'6 *Uge ‘yGz? ‘56 ‘66 29l 43" 9y* QUE*99L1 gyl 3
06 *09e ‘LS * he. ‘ob eyl LG (I W32 hvl “HuCL 4
DA *Jgqe AT *he *e6 ‘66T vE " ua* GUec g9l "Dl ¢
Gehl *Gye *hhz "o *9g *091l 9y * ye® aec Ial ~geel Ly
0Th*T9L  “¢lL2l O
54 ‘ohe *lSe 2 *9¢ g9l fc* £x° YNNIl Tgud Lys
0*L ‘U< *652 ‘1o *ho 29l Le* AT oseaest "gugl cus
o°*4L *ige *pug L6 ‘hg "h9l Le” yh* 002 ¥sl  TTugt £y
o'y *eg2 *Gh2 *le *he ‘yol 1¢* A% JLET9GT T iall hus
Gy *Led ‘092 *1n _ *he ‘gol e’ oh* 09 cgl  TenTT allh
0*s ‘bge ‘phpz *Te *€e *y9l ul* he " L6 HYt  TENTHE Jus
g*s *d9¢ *Ghz ‘1o ‘€6 *gal 9T Se” 00g*gsl "guTl LuS
0*9 *vag *He2 ‘fe ‘he ‘g9t cc”® he " 0h6*eST  "IHTIL dus
0'9 *Ihe *Lh? *Z6 *he *29l ge* ch"® 0nhg*TGlL "I¥TT 50%
DhL"TGL 411l LS
o* *hed ‘092 ‘0 0 ] he* ge” 00s*pslt AR 60y
G*L ‘uge *09z *ev *ee *e9l (4 03° CSh*HRlL T2IlI ULy
gL *dgi *0hz ‘*ov *1e ‘19l LY " ve” QUY LhL  “yurtzl Ly
06GE*Lhl  "g%ol ALy
n*ee *09¢e ‘ghz *he 'G5y 191 Jut2 89" 0UZ"Hil ~acql ¢ly
3y g (d) (4} (4) (d) (1 0cH ¢H ap1av3L ALy *ld
ol *nI *dWi) *dwdl L411n0 13N1 *4W3L "N "Il UL A0y
*IVA 7] HI9NIAWL  x0d iod MIVIS Hu dq SvVa Aed
LSvAq ANINLYY3Idi3l
4313
SV9 AMQ
SWg 000CO00° NIVY °*lM H4SVM 3dUnd HY | SIVILIHI HoLvVyidan
SWg Uuooo”’ N[V *LM YILOT14d A4)  g€10° ddy Myt ywl o
ShWg E*h92 HILlgM O3SHNIINDD ¥4 020°* Jivi sly3T IVILINT
0° hH) % G'2rt 20 % 0° 02iHn ¢° *SSIMd JLIVILS
0° cH % gL ¢V 4% GHy 0€°UY Tywaddd HMyQ
0*0p cN % o°* 0] % SIHINT EHT* *VIO 4 140N
"WIK  *Ll6 NOILVHNg LS3L euE” 42490 g~ 4314
*140YR"Y NAL VI
(Wwity) HTIET  HSINLEA 3JYI) (WAdHH) 92301  L1HVLS “Wl) (AAUUHWY g/ TT/u 4Lvq
T0=1TIg0~tHYd °*LINIUL IVduWVS TOHL3LND  HOTLYJ0T 971 1IuVS

"0J WQLLINYLSNOD NMYO IS duvh LMY by

NOTLyDIdIMAn 1Nl
VIVA 01314 91 1dkVYS 4J3u00S




(1 *£6¢
0°*sS *hge
0*s *Lgt
0°*'s *ugg
0*'y *uge
u*9 ‘192
0w *uge

*Yhe
‘ghz
.Q:N
*¢éSz
*gse
*hGez
tasgez

*96
*9p
.I*m.
*he
*46
A
*9¢

dW3l 3g0dd T10YLANOD OL Q04SN IVIUVALWNNDIVA

*la eyl ul* GT*
L6 651 vt* 51°
‘Lo "o9l bee 9"
*Cp ‘091 LT o1’
*9g ‘09¢ tLe o9
*9¢ *eslt hi* e
*Tol ‘29l vy * s’

NOTLYDIJdINAA LNdH)
VIV U314 INT IdWVYS 42800

N

Yitwug
DIF°*Gil “hipgt
DUZL"hHel  “QLyL
0e6°fFLl "guel
DEPTELL TZug T
gun gLl Tguel
USY*TLL  “qul
puea*oll AT
DEG*RIL “gugl

A-43

SAHYW AN

JULS
L
1L
utLd
o’
v
L3
4




Hil/gM

gHW/SHo

%

NIH/EW
AH4WI
1)
{2}
NTH

ehl

Nid/gw
NlH/eW

S/W

o

I =WI /L9
IFAT[R)S)

D)

1)

- — —

000°* HH/SH
43s0assd7

opo* 4250U/49
U*g01l %
hono* W42
vgeSS YHu
Loyl (d}
AT\ (4]
"Le : NIW
lgpo* 425U
‘015 W4Is50
‘ot AE Y
161821 Sdd
h9+0¢ %
1g1t*92  30W=d71/41
voc"* 0ZHn
0usid GHn
9°*'qp9 (d)

hriygl

gop*
ogo*
goo*

0*ent
¢10*
0*cc
h*"9Ge
6°16¢
%
veSE* e

*Ue6LT
‘aGg6c
&tlh*04h
hi*D¢g
Z2l=92
nc*
T1¢*0¢€
5951

did3] IHOHA 0810 0L Q3ISN JVIJGVA*WANJIVA 9ol

IHSINI4 3WIlL

-~ —1 — - - _ IS

ay wl a8 E En e ANy
T
~r

1
-

*YHC 2662 ¥ (Jd) YUY Sy UINIZ30 SNOLL1I0D UdviInvig

Jlvd 5SSV 3Ly ingLiuvg
NOLLYHINIIIOD SSVW 2LV 1NH]JL11Hvd

JLANTHMOS]T Lt 1DdAd

ALyt Mey o wvrlt 4

WOTEIYAN ARV LT AV

HASNAONOIZYAORNTIJINT LSV 4O LIX3 Ly Juiilvazdilil 3avH4Ary
QALIA770) JUAVINIILHVd HIIHM LY INHIVItdW Al

MUTLydnt: 154t

(SNOLLIQNOD UHVUNYILS *AHAY 937dAVS SvD 3N Tg 40 440 1UA
JAVEM0TA SV 4D 14 JUVHINY

ALIDOIA SYY 4004 JUVpeany

JYOLSTI0OWN LN 4393d Sva ity

CL3M) LHOLIM HVINDTFI0W Sve ity

JUASSINd DLLIVIS SV 1y
{ALNT0SHY) JHNssddd wvay dnt4
2Nty idddal Svy 4014 1uyy iy

HE SR LR 3Y

PLMVLIS w1l hy/LL/¢C LJLvQ
IOLLYINT 9] 1gWHVS

"u__l,:._._ h.-._.: _H_

92:01
Tou1311n0
U3 NQLLINWLISNUD MVU IS

10-T1G0=-HVd SANTOT IIJuVsS
AUYHWNS S10§3U ONT 1dWVY 3 4MN0S



00*eS1
00*gG1
00*po91
00°p9T
00°*p91
00*gS1
vo*z91
00* 2971
00*291
00°¢ 21
00°gS1
o0*q91

00°¢91
00°* 291
00°* 491
00*c91
00°¢g91
00°°g91
00" 91
00°* 291
00*291

oo°*

00°291
vo* 191
00°*191

(4 )
JdNigY¥3diW3lL

..w_ ﬂ-m_ LI'S m.l'\|ﬁIﬂ,Lﬂlw nﬂlmw ﬂﬂlw . ﬂ'.r.ﬂmmv flm, .muvaﬂImFﬂjﬂIW1ﬂ

Hg*ye
fig* e
1h*ge
Th*gé
Ih*ge
ég*ge
ve°ch
16°9¢
10°%665
96°95
LT"gh
6565

¥g*9¢
heg*th
S1°hh
Ze*et
hge*oh
gz'.¢
Le" 1t
OtT*L€
hZ2*'1lh

€L EE
66" hh
ch'gh
Eh'es

(Sdd)
ALIDZ03A

10=-11G0-HYd
AYVHWWNS S3INnS3U 9N

JO1S
213
LL3
013 .
613
.kll.a
L3
93
53
h3
£3
¢3
13
d01S
10S
¢0s
£0S
hOS
503
908
LUS
YOS
505
doLs
60S
uts
I1s
401§
¢1s

"ld

JIL408d FHNIVUIdWNALZ/ AL TIOIN

TINTUL JTdWYS
IdWY3 324dM0%

Svy

A4

A-45




~—

LB

(3

S

e

- - o

APPENDIX B

DATA REDUCTION EQUATIONS AND NOMENCLATURE

INCLUDES

B.1 EPA Reference Methods 2, 3, 4, and 5E

B.1.1 EPA Reference Method 2 - Determination of Stack Gas Velocity
and Volumetric Flow Rate

B.1.2 EPA Reference Method 3 - Determination of Flue Gas Molecular
Weight - Wet Basis

B.1.3 EPA Reference Method 4 - Determination of Moisture Content in
Stack Gases

B.1l.4 M™Modified EPA Reference Method 5E
B.1l.4.1 Determination of Particulate Emission Concentration
B.1.4.2 Determination of Percent Isokinetic during Sampling

1.4.3 Determination of Mass Emission Rate - Concentration

Mecthod
B.1l.4.4 Determination of Mass Emission Rate - Area Ratio

Method

B.? Determination of Moisture Content in Stack Gases - Wet Bulb/Dry Bulb
Method

B.3 Determination of Total Organic Carbon (TOC) Emisslons
B.4 Particle Size Distribution - Andersen High Capacity Stack Sampler (AHCSS)
B.5 Determination of Pulynuclear Aromatic Hydrocarbons (PAH) Concentrations

B.5.1 Concentration of PAH in Scrubber Water
B.5.2 Concentration of PAH in Scrubber Water Solids
B.6 Total Solids Determination
B.6.,1 Determination of Weight Percent Solids (Suspended Solids)
B.6.2 Determination of Dissolved Solids
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APPENDIX B.1

EPA REFERENCE METHODS 2, 3, 4, AND 5E

INCLUDES

EPA Reference Method 2 - Determination of Stack Gas Velocity
and Volumetric Flow Rate

EPA Reference Method 3 - Determination of Flue Gas Molecular
Weight = Wet Basis
EPA Reference Method 4
in Stack Gases
Modified EPA Reference Method 5E

B.l.4.]1 Determination of Particulate Emission Concentration

Determination of Moisture Content

B.1l.4.2 Determination of Percent Isokinetic during Sampling

B.1.4.3 Determination of Mass Emission Rate - Concentration
Method

B.l.4.4 Determinacion of Mass Emission Rate — Area Ratio
Method




B.1.1 EPA Reference Method 2 - Determination of Stack Gas Velocity

Equation:

VS = 85.48 Cp

Nomenclature:

£t {1b/Lbmole) (in Hg)

85.48 = Pitot tube constant

sec (*R)@dn H,0)

vs = Velocity of the stack flue gas, actual feet per
second

AP a Niffarenrial pregsure measured by type § pitot,
inches of water .

Ts = Average stack temperature, R

Ps = Absolute stack pressure, inches of mercury

Mw = (Gas molecular weight (lb/lb-mole)

Cp = Type S pitot correction factor

Volumetric Flow Rate Dry Standard Conditioms

Nomenclature:

p
Q. = 60 (1-B )(V_)(A) Tord s
sd W S T P
s(ave) std
o = NECTM  drv erandard cubic faar ner minutre
~sd ’ d c

Bw = Moisture fractiom

VS = Velocity of the flue gas, feet per second
A = Cross-sectional area of the duct, f£e?

Tstd = Standard temperature, 528°R

Ts = Stack temperature average, °R

Pstd = Sgandard pressure, 29.92 inches Hg

Ps = Absolute stack pressure, inches Hg

+

N - -’
| g
- -

Pl

o

o 4T A
— -~ T p—

-~

ay

I M.

—

-
¢

l- )



4

-l - an

-

o

e

-

-

..i._

-

- - .

-

B.1.2

(¢

<
]

EPA Reference Method 3 - Determination of Flue Gas Molecular
Weight - Wet Basis

Equation:

.44) (%C04 dry) + (.32)(% Op dry) + (.28)(% N, dry)] x (1-B) + (18) (B )

Nomenclacure:

Mw = Molecular weight of gas on wet basis, lb/lb-mole

Bw s Molsture fraction from EPA reference method 4

44 = Molecular weight of CO,;
32 = Molecular weight of 0O,

28 = Molecular weight of N,

EPA Reference Method 4 - Determination of Moiscure Content in
Stack Gases

Equacion:
B = (MWC) (1.339)
v [(MWC)(1.339)] [gocvgggglc499.94
Tm
Nomenclature:

Bw = Moisture fraction

MWC = Impinger wt gain, gms

DGV = Dry gas volume, fe3

Pm = Pressure at meter, in. Hg

T = Temperature at meter, °R

1.339 = Conversion of grams of H,0 to liters of

H20 vapor at standard conditions, liters H,0 vapor

gram HpC
499.9 = Conversion of liters to cubic feet ar standard
conditions, liters °R
fr3 in Hg
B=5




B.l.4 Modified EPA Reference Method 5E

B.1l.4.1 - Decermination of Particulate Emission Concentrations

Equation:
CSE
CSM
Nomenclature:
sk
CSM

(.001g/mg) (

MN

v ) (15.43) or
MSTD

= (——)(.0283)

MSTD

= Concentration of particulate matter in flue

gas, corrected to dry standard conditions and
reported in English units, grains/DSCF

= Concentration of particulate matter in flue

gas, corrected to dry standard conditions and
reported in metric units, grams/DSCM

MN = Mags of particulate matter collected, milligrams

VM(STD) 2 Dry gas volume corrected to standard

conditions, DSCF

15.43 = Conversion of grams to grains

Q.0283 =Conversion of D3CF to DSCH

B.1l.4.2 - Determination of Percent Isokinetic During Sampling

Equation:
v
ZI=-‘7§:~:IOO
s ‘.F 1 l m™ D l
M °8 M
where: V.= —x — X X —/—X — 2 —
N T AN l—Bw TM Ps 60
Nomenclacure:

7 I = Percent isokineric

Average flue gas velocity (feet per second)
in duect during sampling - See Equation B.l.1l

Average sample gas velocity (feet per second)
at the nozzle during sampling

Sample dry gas volume at meter, Et3
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B.l. 4.2 conc’

B.1.4.3 Determination of Mass Emission Rate ~ Concentration Method

Equdtion

d

T = Elapsed sampling time, min.

ANa
B, =

g
v = zr’u;i
'] 1]

Cross-sectional area of nozzle, fe?
Moiscure fraccion

Flue gas cemperature at stack, °R
Average gas temperature at meter, R
Absolute pressure at the meter, inches Hg

Absolute pressure at the stack, inches Hg

- 4

—

) -

.

(M/V) x Q = MFR (pounds per hour)
‘lomenclature:
M - Amount of particﬁlaca sampled (pounds)
V - Volume of gas sampled (dry standard cubic feet)

Q@ = Volumetric flowrate (dry standard cubic feet per hour)

B.l.4.4 = Determination of Mass Emission Rate Using the Area
Ratio Method

Equation:
(m/t) x (As/An} = MFR (pounds per hour)
Nomenclature:
m = Amount of particulate sampled (pounds)
t = Time sampled (hours)
As = Area of stack {square feet)

An = area of nozzle (square feet)
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APPENDIX B.2

DETERMINATION OF MOISTURE CONTENT
IN STACK GASES - WET BULB/DRY BULB METHOD




B.2 Determination of Moisture Content in Stack Gases = Wet Bulb/Dry Bulb
Method
During the Sleoan test program preliminary stack gas moisture values
were determined using the wet bulb/dry bulb technique and a psychometric
chart., The high temperature psychometric chart used to determine the
moisture content for the inlet is illustrated in Figure B-1. Outlet moisture
content was determined using the low temperature psychometric chart illus-

trated in Figure B-2,
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AFPENDIX B.3

DETERMINATION OF TOTAL ORGANIC CARBON (TOC) AIR EMISSIONS

B-13




B.3 Determination
Equation:

TOC(g) =

Nomenclature:

ToC(g) =

TOC(L1)=

Vz =

TOC(B) =

DGV =

of Total Organic Carbon (TOC) Air Emissions

(TOC x V;) + (TOC x V) - [TOC x (Vy + V)]

(L) (L2) (B)

DGV

Total organic carbon in gas phase, milligrams per dry
standard cubic meter (mg/DSCM)

Total organic carbon concentration in first NaOH
impinger and impinger rinse, mg/l

Volume of first NaOH impinger and impinger rinse, 1

Total organic carbon concentration in second NaOH
impinger and impinger rinse, mg/l

Volume of second NaOH impinger and impinger rinse, 1
Total organic carbon concentration in blank, mg/1

Volume of gas sampled, dry standard cubic meters, DSCH

B-14
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APPENDIX B.4

PARTICLE SIZE DISTRIBUTION - ANDERSEN HIGH CAPACITY
STACK SAMPLER (AHCSS)




B.4 Particle Size Distribution - Andersen High Capacity Stack Sampler (AHCSS)

The procedure for calculating the particle size distributiom of the
particulate caught by the AHCSS was caken directly from the operating manual
for the AHCSS.

Add up the weight gains for the four stages to obtainm the total particulate
collected.

Divide the amount collected in an individual stage by the tocal amount
collected to determine the percentage of the total collected in each stage.

Starting with stage & (backup filter) compute the cumulative percent less
than the staged size range. The cumulative percent less than stage 3 (the
eyclone) is equal to the percent caught in stage 4. The cumulative percent
legs than stage 2 is the sum of the percent caught on stage 3 and the percent
cﬁught on stage 4. The cumulative percent less than stage‘l is the sum of
the percents caught on stages 4, 3, and 2.

Particle densities should be considered as 1.0 gm/cm?® and the particles
should be considered as spherical so that the particle sized can be.reported
as equivalent aerodynamic diameters. )

Using Figure B-1 with gas flow rate at stéck condicions and stack
temperature, determine the dgg (50%Z Effective Cut Off Diameter) for each stage.

Plot the resulcts on log probability graph paper with the particle diameter
(dgg) as the ordinate and the cumulative perceat less than the staced size

range by weight as the absacissa.

3-16
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APPENDIX B.5

DETERMINATION OF POLYNUCLEAR AROMATIC HYDROCARBON
(PAH) CONCENTRATIONS

INCLUDES

.5.1 Concentration of PAH in Scrubber Water
5.2 Concentration of PAH in Scrubber Water Solids




B.5 Determination of Polynuclear Aromatic Hydrocarbom (PAH) Concentrations

B.5.1 Concentration of PAH in Scrubber Water

Equation:
P
PAH = —g-l
(W) v
|

Nomenclature:

PAH(W) = Concentration of PAH in the scrubber water, ug/liter

P(T) = Total concentration of PAH specie, ug

V = Volume of scrubber water extracted, liter

B.5.2 Concentration of PAH in Scrubber Water Solids

Equation:
P
o AT}
PAH(S) S
Nomenclaﬁﬁre:

PAH(s) = Concentration of PAH specle in scrubber solids, ug/gram

P a Total concentration of PAH specie, ug

(T)

S = Weight of scrubber solids extracted, g

.
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APPENDIX B.6

TOTAL SOLIDS DETERMINATION

INCLUDES

B.6.1 Determination of Weight Percent Solids

B.

6.2

(Suspended Solids)
Determination of Total Dissolved Solids

B-21




B.6 Total Solids Determination

B.6.1 Determination of Weight Percent Solids (Suspended Solids)

Equation
F - F
F) (D
S <D (D x 100
WT W
(WT) (T)
Nomenclature:
= W
S(WT) eight % solids

F(F) = Fipnal filter weight, g .

F = Filter tare weight, g

(T)

W(T) = Weight of scrubber water filcered, g

100 = couversion from fraction to percent

B.6.2 Determination of Total Dissolved Solids

Equation:
s = ) "N (@
0.05
Nomenclature:

TDS = Total dissolved solids, mg/l

W(F) = Weight of beaker and residue after evaporation, mg
W(T) = Beaker tare weight. mg
0.05 = Volume of solution evaporated, liter

B-22
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OO STION

B.7 Determination of Moisture Content in the Virgin Aggregate and
Recycle Asphalt Pavement (RAP) Samples

Equation
MS = (C-B)Y-(A-B)/(C-B) x 100
Nomenclature
Ms = moisture content of solids, %
A = final weight of sollds plus pan after drying, grams
B = tare weight of pan, grams
C = initial weight of solids plus pan before drying, grams

B-23




APPENDIX C

FIELD SAMPLING DATA SHEETS

INCLUDES

C.1 EPA Reference Methods 2, 3, 4, and 5E
C.1l.1 Uncontrolled Emissions - EPA Reference Methods 2, 3, 4, and 5E
Data Sheets
C.1l.2 Controlled Emissions - EPA Reference Methods 2, 3, 4, and 5E
Data Sheets
Uncontrolled Emissions - Particle Size Distribution Data Sheets
Polynuclear Aromatic Hydrocarbon (PAH) Data Sheets
C.3.1 Uncontrolled Emissions - PAH Data Sheets
C.3.2 Controlled Emissions - PAH Data Sheets
C.4 Preliminary Calculation Data Summary Report
C.4.1 Uncontrolled Emissions - Preliminary Calculations
C.4.2 Controlled Emissions - Preliminary Calculations

[N
[y

c-1
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APPENDIX C.1

EPA REFERENCE METHODS 2, 3, 4, AND S5E

INCLUDES

C.1.1 Uncontrolled Emissions - EPA Reference Methods
2, 3, 4, and 5E Data Sheets

c-3
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Plant Naw_S_lgaL_éeaL

VELOCITY. PROFILE FIELD DATA

sampling Location> Ty /e &

Sampie I[dent.>

late osopgy (MMODYY) Time Startps.s  (HHMM) Time Finish_ti/s __ (HHY)
[TT1R
— _— 3.99 .
Quct Dimensions A D'iameter &P b ft
1C T . [CHTY]
Bar- Press._ 30.29 "Ha % Co c TN,
ail (11:4) '
Static Press. - 3. s "H,0 $C0, % H,
Operator Initials_gpra /csé o 20, = % CH,
[LET] {6
Stack Teep. “F velogity Pressure miz0 Other (
P, " [+ Ave, 1} 2 Avg, 1 2 Ave.
/=1 .- 28% 1283 | .35 | .32 | .34
—~2 Z+F 283 | .53 .50 | <=2
=3 22y | zo( 1.0 | .60 LD
A _ 4 | s |49
- 284 13006 12472 | .S} |.33 . SS
i |2qD_ |24 |44 [ .o [ 20 .08
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/-7  lzqi |24l ~2q 20 _ .3 s
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' 295) 1. ! ' H : P T
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\eather- SO 2. '?cg .:[*:7 le:F 4P (em mij /33 o) m e

Remarks pgr+ \ 47 Duck 42.,,4 2: 3" duct
Block < bet] 2 :Dord2

weT | Dry L Stack(Ts) = 295 - FSS
164_ 300 oSt =31 7% [APtwe) = - Fos
B A¥we) = - T77E
Cc=4 |

TS .
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SOURCE SAMPLING FIELD DATA

' EPA METHOD 5
Plant Name> S—/n PR (7/')" L\Q?Aﬂh' (jc’).

Sampling Location> /.. Jo 7™ Sample ldent.> JOC - OS50R%-Ruul
Date psos & v (MMDDYY) Time Start 24 (HHMM) Time Finish ,oc% (HHMM)
4 : {18:4)

Duct D1m‘er:§1'ons — — ft. or Diametar 3 _ G4 ft.

15)
PTCF .«¢  DMeF 3; 4 Test Duration 32 min.
T (&9
Nozzle Dia. - .2y« inches % €O o % N2 0 .55
(a8l , 1:3) (18:5)
Bar Press. 30.27) "Hg %2 C02__ 4, 3 % Ha
. (H.3) (19:5)
Static Press.__ 3.4~ "H,0 %z 0, jg’ E'..) % CH. &
Initial leak raté“'“- y cfm . Condensed water 148. e S
—epd 2 qm
Final leak rate _oaz cfm - Filter wt. gain__ O. 4%931 gms
[§' T}
Operator initials EP.:’ZC SG Probe wash wt. gain =. ﬂ-‘z-’P - gms
(32=r} [£-TEH
1 Ory Gas
Metar
Temperature Last
Dry Gas 14 A Stack Hot Box Iepingur L. Yac.
Clock Mater fn. fn. Temp. Inlet Cutlet Temp. Temp . [n. Hy
Pe. Tim Rending ft’ My0 Ha0 T f °F F °F Giuge
-] [142Y lsws 334 |.ag< | .90 | 220 | 93| 93F 20657 5.4 2
[~2 lqgze | geT7 of S0 | .50 | 285 |de | ¢ | 285F 64 2
(-2 liv2g 154953 LB .5 128K | S S, | 755 |7.9 3
o l/430 lsr0.¢ 3 LS. ¥ 287 |54 S (o 26 ¢ € 3
1o | 932 SH 3 | .S¥|.as5 |28 |93 | G9C¢ | 285 | of 3
)0 114934 157%2.93 | .3 dj1.ec 1293 195 | 96 258 | o4 4
[ | 4361534 . 02 | s |0 126 199 | 97+ | 285 | ¥ 3
/-ST d3r | Sy O ljo= | 274 199 | 973 258 | by '3
sfop | I¥¥0 | 5306, 20y
2-8 11593 |53 302 (a9 | .85 |25 | gq ] g | 251 C E)
2 ligsylerr-35 l.dy [ .30 285l ad 193 | 2 SO G 3
2-Y|dsse|sFE-43 | x| g9 |lage | g5 | au | 2D 6l + 3s
2-35|/Ss55]15¥ .55 |.50 | es7| 28« | a5 | a4 | 250 G 3.5
24 lilcoo|sso 8 | .S | 130288 | o | 94 | 253 ¢ Y.0
z-3 | 102|581 .9 [ -S|, 051293 | g0 | 94 | 252 ¢ e
2-2 1itod |s83. 09 | wo ljiaw lag3 (91 ] QS | 243 Lt $.5
2-_ 11606 |s58420 | .35 | 551284 [ g~ | 95 | 253 . 3.2 |
sTof | KO& =85 (35 ]
il (14} amn (3:9) (28] {79:4) {4 (53:3) (&013) (87:8) 7
Consale_D-S1& Filter__0 0O 4 Tnitfal Wee__ o527 S oms

sample Analysis

Weather_u =+ toldape 16y 2aay

DY 3/2) 30%’Y

Remarks rw. k £Oy -G S .S

Os =448 (4.0

c-7




MOISTURE AND IMPINGER CATCH DATA SHEET

Impinger
Number Solution Solution (mL) Configuraticn Weight (g)

1 Ol Ntk /55 L J’blooj Final 9.4

Initial /5 oy,
We. Gain 433 .32
2 O /v NaOﬁ /50 J ‘g' G Final [’Q( ,QL}
e Gain AT

3 OV'VI - Mn C‘—I. Final 3/

Inital
'r. Gain O 7

A s | -

4 _);1.(&(—-161/ r_;JC)O»—k'). J WA Final éﬁy
' Initial (07 /;;3._,
Wt. Gain 5.3 !
5 . Final
Initial
Wt. Gain

6 Fipnal
Initial
We. Gain

Final
Initial
Wt. Gain

."“\'\ﬁ -
Tocral Impingers Weight Gain (MWC) (grams) /4% 2 Analystc
Cozrected sample Vol. (DGV)
- (nec vol) x (DGMCT) = J/ oS 223
AVG. 2eter Emp., TM T AvVG. Deter zerm. °F + 460 = S S(. °R
Toeal i=m. wet. gaiz, MWC /4¥.D gTams H-0
Pressure at Setex, PM _30.2% iaches iHg

“oisTaze (W) (1.339) L2EESE
Traczion = - S P —
: [(2"5\‘:) (1.329) l.‘.:e:s] - [(DG'-’J {(?) (501.7) :::E_f —P. J
ﬂuzo (=) . 71'{;:1/ - —
:-i:-:—;: - { ) (1.339) - 30.2%
T [( )(1.3:9)] - [( ) ) (;o:L.'nJ
( )
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A
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SOURCE SAMPLING FIELD DATA
EPA METHQD S
S Lo«n

|
on < 'r'LJ'\('+|C'\

I nlet

Ce.

p—

Sample IdenffTToc—eSIO -Run é\

Plant Name>

Sampling Location>

12
Date g (MMDDYY} Time Start_o~e& /s (HHMM) Time FinishOFR&  (HHMM)
: : . (18:4)
Duct Dime:n‘sions — x —— ft. or Diameter .9 ft.
_Tan =07 |79 .
PTCF_. &« DGMCF__ . 9954 Test Duration 32 min.
[T} [£5 T )] (8n:9})
Nozzle Dia. .zv¢ inches z Co =) % Ny F9.i
[CEY) ) (1:8) (18:81
Bar Press. 30.27% "Hg %00 S.f % H» )
. (2:3) [32:5) [39:5)
Static Press. ~a & "H20 20;_ ;5.3 % CH, Q
. T o (60:4) e
Initial leak rate. . ooz cfm Condensed Water (250 gms
4 H
Final Teak rate .00y cfm Filter wt. qgain .4"1’!?1‘? gms
{14 . (z:n
Operator initials_-24 /54 Probe wash wt. gain_-~". ' -" gms
[§-5}] (39:7)
1 Ory Gas
Yetar
Temperature Last
Dry Gaz AP AH Stack Hot Oox Impinger L. Yac.
Clock Mater in. In, Temp. Inlet Outlet Temp. Temy. In. Hg
re. | Nem Reading ft! v H:0 °F °F F F °* Gauge
-2 ke ga3.4¢8 .55 | - 571285 F4 | F3 248 53 Z.5
-+ bgi? |s88.48 . | /oolage | . | 33 254 53 z. <
j-Blogi7 |5Rg 56 (60| . Te{zis | Yo | ¥ 3 S5 S2 2.8
-5 lo82t |890.62 (.52 | §/lz9% 1l FE L s 53 2
-4 log23|sS5T.463 6D 76 129 % T S| 2o 53 2. <
-3 o225 132, 69 65 Vo9 1 oaq 1] xS | 253 s3 3.0
/2 |o8331593.6€0 |.sn| .8 128¢ | Y91 3¢ | 252 <3 2.5
4 lop2?isty, g0 |  Mn | . ¢y | 2736 | s5c 33 | 25D <3 Z.5
S707 ok 3 SS9 1S
2-8 012 |595.¥S0ol - 457122 |z9z 140 | 87 |2y | o 2.«
2-2 |lody |sqL &l | .93 .32 1217 | S0 | 85 7 SO S3 2. %
z-cloqielgssr ol | vy |.32l280 | 90| 9 ¢! 33 2.3
2. oUB | SP8 s+ | .an | .eb | z&s | S0 | '9 250 <3 e
2-y 0920 |=99 . 274 65 i od |l Z90 | g ¥ 291 s 3 3.s
2-131 o922z |800 o« |t | of | 297 | o, 59 250 53 3
7 10927 lpot. 12 | so | .32 1292 | 52 |50 25D $73 2o
-\ _|0826 lb02. 35 .28 | .40 ]2z |92 |50 249 53 2.
Bror|o 727 b 03. 494 S X
(4121 {11:4) RN T ] (H:4) (H:4) {T9:8) {445} {238} (813} 187:9) {78:5)
Consale_p -3¢ Filter__ A0 G tnitfal Wt.__« S§9473 ams
sample Analysis  Aeaole Nz -jf  Zhd 1ok check - abk@ /7 e midoon b b clurk
- ’ . : _}8"
Weathervo oA J wf {3/% 162 o
Drg 306 ) z292
Remarks . . 4+« CO7-~ 6.0 5’.0,5‘,5‘&:.0 Z muy_ 29 54
Ca - 15 15

c-9




MOISTURE AND IMPINGER CATCH DATA SHFET

Impinger
Number Solution Solution (mL) Configuration Weight (g)
1 O-in NOR 1550 M.d. Final  /%2.r
Initial Q ig
We. Gain 127 z
2 Q. IN MIEC'H‘ } SQI—Q S\ C- Final bod 7
Initial Z,oa ESE_
We. Gain ] 2
3 0""\ S MOO( Final 4274
- Inital 436494 .
tTe. Gain /.0 Jb
4 _ql‘l-:c.n (‘-N‘Ll BC-O #—D_, ,M,:EC..O. Final Z /
Initial Loy
We. Gain __ 2. 7T
5 Final
Initcial
We. Gain
6 Final
Inictial
Wt. Gain
7 Final
Taizial
We. Gain
Total Impingers Weight Gain (MWC) (grams) /3% ° Analyst
CatTected sample Val. (BGV)
- (net vol) x (BGMCT) = e
AVG . ::e'ter teza., ™ = A‘J’E_' Teftar cem=, e . AN = o=
Towal i=p. wt. gain. MWC gzams Hy0

Pressi-e at Tetas,

“pisTure

M Lhchas Hg
(1.339) ifitess

—— A

(MWC)

TTacsion =

[(HRC)

4ol sTu-e
-

(1.329) lize=s} _ (DGV) (?M) 01,7y ifzezs °R
2222 2l R (5017 E
g= H40 (T4 . | f=3 ia.Eg

( ) (1.339)

fractian [ (

1(1.3:9)] - [( ) (
0 ]

) ($O1.7)]

C-10
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/?-

(1-2)

- -

—
—
1

cB
o2
e

R
=7

AQ)
(1-3)

L
E B
o a

L
z
N

-
5 E
[

=
— e
a -

)
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L

T_‘
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SOURCE SAMPLING FIELD DATA

Sloen

Plant Name> °

EPA METHOD 5 .

C o

_.—OI\CTV‘-UF e

Sampling Location> Ih/_c f‘

Sample Ident.> T oC- O%5)n-Run 3

Je o b O

Q2 - 150 185
ra

Date O/R%9 (MMDDYY) Time Start (/40 (HHMM) Time Finish 134{ (HHMM )
T Y] H 18:4)
Duct D1mtens1'ons _ X — ft. or Diameter 3 G4 o ft.
: [ H 15)
PTCF 0. 5Y DGMCF_ .9954 Test Duration 33 = min.
0 18539 {a0:8)
Nozzle Dia.  z¢¥ 1nches % CO © % N, F9.F
(4r8} {11:5) (18:4)
Bar Press._3o. 3| "Hg 7 C0. #.5 % Hy
] (28] (32:3) (13:3)
Static Press. - 7.< "H,0 20 5.5 % CHy O
Initial Teak rate"m' /o ¢fm . 'Condensed“ﬁ’a'ter 138.3 s gms
. _D(#‘_— . . AT
Final leak rate .o/ ¢fm Filter wt. gain - o0.6L092 gms
. el . ~ {I18:8} . 1
Operator initials EPA/sc Probe wash wt. gain_=. ?g’&"ﬁ_ gms
[£-7}) [ TH]
1 Ory Gas
Fatar
Tempera ture Last
Dry Gas ar aH Stack Hot Box Impinger L. Yac.
Clock Matar fn. in. Temp. Inlat Outlet Tewn. Temp. In. Hg
Pt. Mo Rending frt’ Hed H10 g ’f F *f *f tauge
g oY ¢ | sy | g | 288 | v §¥& 243 59 2. F
iF lidd Jbosia l.¢o |G 2834 (¢ | we | 239 s5 13 ©
e A |epe 19 | ss)l ge |za0 e | 2% | 2s3 s3 3.2
W5 lnd e lwoX.a35 |l.ss | &5 | 2a¢ &Y Yt | es ¥ <3 EXS
A vy 1cox A8 |.s2] Se 1790 |55 | s%-| 250 $3 3 O
/-7 s )0993 J.=3) 5o {254 | s | 53 245 53 3.
/2 gz |23 .50 .50 | 288 | 49 5 | R5D <3 3.~
/-4 Vyisd el .9 38 | 6O z,vg &7 | oy Zs5o s3 9.5
STOP | 115 | tfZ ¥42
2-8 /325 |12 902 | <o | -as |25y | 2 <, 24y 55 3.0
2-3 1323 (6. 3.5¢ l.qo | .s3" 1292 | 56| ¥6 2¢¢ 53 Z. 6
-6 17329 1oi o5 -4 | s 1293 | §6 | 6 2s2 .- 53 ]| 2.6
Z2-5 1733/ leis .99 45 Lol 3A0 | & Yo 250 <3 2.5
2-4 11333 Jote 34t .65 1/ 00 | 296 Sy | ¥ -| Zso S 3 3.57
2-3 1,239 |61} 39 .o |t os | 293 5| 86 25D <1 3.
2.2 1357 8.5y .45 |0 | 28¢ ve | §7 Z S 53 z.5
2-1 1,337 6(9-5% .30 | .45 |asy | 5Bl &1 25 2. $3 2. ¢
stof | 34/ |620.e10
({11 }] m:¢ RTTY] (28:4) (32:4) [3#:9) (e {91:3) [&014) (87:4) (1a:3)
Consale D-Tys— Filter (o¥X Initfal Wt. ..§O ‘f& gms
Sample Analysis miloe.d Jeak beik  ayn
Weather wet - 163 2 219, /48 %3’%% A ?-w% 165 2 sy
Dy 305) 2439 io.sj _2‘75’5
Remarks Furide (0 =S5 4§ 4 o MNuwfideg) = 29,35
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MOISTURE AND IMPINGER CATCH DATA SHLET

Impinger
Number Solution ‘* Solution (mL) Configuration Weight (g)
. L1 W
) .1
1. OLI\)ﬂ'\DH Lgﬁ A ™M ;-_ri Final _é_‘féj
) ' Initial ¥. ,_—D_,
We. Gain /2 0. 4
2 Q/ N ﬂ’:O# j;;-‘_ﬁ SG Final 5672.67
: Initial D .
We. Gain 2.0 L
3 prm MQOQ Final 4/ 2~
J Inizal ff“)l Sﬁ_—
"'t. Gain . z
' ] P - »
4 < (; / ~ZQ_U \_J? ﬂ"t odg Final =7/ 6
Initial ' 593,
Wt. Gain E.@?"'
5 ) — Final
' - Inicial
Wt. Gain (
6 Final
.. Initial
r We. Gain
7 Final
Inicial
Wr. Gain
Total Impingers Weight Gain (MWC)(grams) /28. = Analysc
Cazzeczed sample Vol. (DGT)
- (net vel) x (DGMCT) = 2:3
AVS. SETET Imzp., IH = AVG. meter temm. F + 460 = "R
Toral i=p. wt. gazina, MWC gracss H0
Pragsure at tecax, PM lnches Hyg
MoisT=Te (we) (1.339) IZEES
Traczion = — i -
' pey (1.329) é_-.:=_-."£] . [‘W” (2) (501, 7) =-T&’__1J
o= 850 () _ 23 izli
HoisTuze ( y {1.339) - -
fraczion ( )(1.339)] . [ )¢ ) (5c1.7)] _— ( .
' { )
c-12
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SOURCE SAMPLING FIELD DATA

EP

E;;[i\fﬁcff\

Plant Name>

METHOD 5
ne rqc'f“, 2

Co,

Sampling Location>__ __/_ hle'/‘zﬁ'()j Samplie I[dent.> TEJC -5 /¢
Date 5/’_).; éi (MMDDYY) Time Start ]tol;i (HHMM) Time Finish_J{ So {HHMM )
18:4)
Duct Dimensions ft. or Diameter 3. Cl% ( ft.
'-TB a2:3) (n:4) .
PTCF DGMCF 9954 Test Duration 32 min.
(7 ] 33:9) (80:4)
Nozzle Dia. A4 inches % C0 O % N2 20
(44) , (1:8) (18:5)
Bar Press. 30.3/ "Hg 2C. =<=s % H2 @)
ﬂ-ﬂ {32:9) [B: JHY)
Static Press. -;g "H20 102 -7 2, O
[ F) (80:4) (&7:9)
Initial leak rate. . Qi# cfm Cand d W 14 3.
ow andense ater ?“m gms
Final leak rate - o0os cfm Filtar wt. gain C-1340 gms
(e 1
Operator initials #pa @' SC Probe wash wt. gain M. 1521 gms
{(xx:1) [£-TH]
9 Ory Gas
Matar
Temperature Last
Dry Gas AP aH Stack Hot Box Inmpinger L. vac.
Clock Matar in. in. Temp . Inlet Qut!let Temp. Temp . in. Uy
Pt Tice Reading rt? Hy0 Hyd *F F °F °F *f Gauge
-5 (1614 4,51‘!-04% 38 1.to lzey [ &5 | 99 245 | (. s
12-F et ledsl g3 2o | 2oy | 95 ‘iﬁ 24 | o 2.5
2-6 et 1 us ™ /3% | o | 770 q4 | oy 2.0 b | 2.5
2-Slitb20 |ute ST Yo l-z lzag | 94 ] 9Y | 250 & 2.3
2-fliezz JedF YFE | .83 | 57 L2 g9 | ad] 9€ | sy | s6 3,0
2-3ljpzy leNs M | oc3)l.oo }3ga |94 | G4 | 2431 | s | 3.
-2 j6206 |byq ¥ so | ose a2 igs | ay 24%~ St 3.0
- | 628 |4 so. 53 20 | .30 | 230 | 55| a4 19S5 Se z.<
STP | 1650 631119 .
-8 [ )tH8 st 21 | .S ] .23 [ale s | 95 2D Sy 3.2
[-F e |65 .19 . &8 1 .9¢ |28Y 96 95 246 S3 1S
[-6 gy |53 Y S5 |.5s 12%3 [ 9) gL .50 <3 3.5
s {1edbiosd 26 | . s0] .50 2% 2 198 | qb > ST S 35
14 ltey|6Ss a5 |, 95| 360|280 (9% | G | 745 | <3 |35
/-3 | /650 (s ¢y .S | S0 239 |9% | a6 | 24y <t 3 %
/-2 1 rpsilest. g Lyl AL 1235 |1 89 243 s& | 3.5
[+ 1/tsd 1sE _Jo | -uyp .65 ]269 | 99 G | a4 sE& |3 <
570P | 656 |Ls9 633 A s
{ed) (AL ELY) ('ll:.l;l.?_ g (3:9) (R:9) (I3} (4813) (23:4) [CTHH {$7:9) (19:4)
Consale D).y ' Filter O/O Tnitial Wt. e 5 (O o qms

Sample Analysis midean beabcbo % . 002 Mafand) =
A
Weatherupe¥ 14 7 339 jCH [ 330,
—D"l 287 _) ;83)
! ——Z
Remarks F?rlk Coy- 5.5 €5

O 14.5 350 14.C
7

29.46




MOISTURE AND TMPINGER CATCH DATA SHLET

Impinger
Number Solution Solution (mL) Configuration Weight (g)
1 Ot padk ) Lo WO, J?aLﬂ, Final )
Initial )
We..Gain /Lﬂ.q
2 O'/f\/ /]/,,LO,L,( / 5:9 P——Q g G Final 59 S-C

Inicial 5 [=4 "Z /

We., Gain / o5

3 oy _ Mod Final 4306
i Inical A 3;;,.4

“t. Gain S

S_\‘_l_‘.c.‘._ﬁ-;sJ .:-200.}.4 Mnr‘g: Final G/?-Q

£

Initial Q;f;z |

We. Gain 2.0

5 _ Final
’ Initial
We. Gain

6 Final
Inicial
Wt. Gain

Final
Inicial
Wt. Gain

Total Impingers Weight Gain (MWC) (grams) /43,9 Analyst
Carzscted sample Val. (DGVT)

- {net vol) x (DGUCT) = 2=13

Avg. Qeter tTesp., T™ = Avyg, meter temp. °F & 460 = °R
Towal i=p. we. gain, MWC sTacs HaO
Pregasiice at Detes, PM Inehes Hg

Holstuze (Mwe) (1.339) 1;'::+::'
Traczion = — . — TR
. o) (1.339) lizess )y {DGV)  (74) (S0L.7) :::.-_:3 - J
¢m H,0 (T4) . f%0 =259
upistuze ( ) (1.329) -
Traces [( ;(1.3:9)] - [( ) ( ) tSOl-'ﬂJ -
( )

-k e =

1
Ay



-

APPENDIX C.1

EPA REFERENCE METHODS 2,

INCLUDES

C.1.2 Controlled Emissions - EPA Reference Methods

3, 4, AND 5E

2, 13, 4, and 5E Data Sheets
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VELGCITY PROFILE FIELD DATA

O‘.’E, PTant. Name> SQ,M - &Qﬁg‘ BQMﬂ\

Sampling Locatfon> 5 tardh Sample Ident.> ,
= late DSOS (MMOOYY) Time Start |55  (HHMM) Time Finish_J] (HHMM)
M - ] AR : T ) R ¥ 1)
pTCF_ (D.8H4 % H,0.
&3 Bar Press. 2049  "Hg % CQ e % N,
Static Press.___ + 04 "0 % €0, o % H, e
Operator Initials LA;%.. ® 20, e % CH, !
Stack Tewp. °f Velocity Pressure “Hi0 other | )
- Pe. (19 12 Ave, )] §2 Avy, f1 (1] Ave,
o« (G [I147 [ 1%) b 49 .49
o o)) g | )47 | B3 1,51 183
YN FES N A3 1 A0 | 4
w |89 b | (Y4 381033 | ,24
m QR
wr | &7 (19 I4h 20 .43 1.3)
ac | & 6 [+ {17 ,3§___»’J_.+ A+
O 23 ;
o S5 14 | I48 - A |4 e N
mi 53 148 (49 RTINS
e 1S53 14T T IHE Jo41 RS | R |
ns. ’_QJ 437 1Y 33 Jl‘i el
s wE AT 1159 Jo | Ve | 92
mr BN A9 149 A L
me | F1O[143 [ 149 K | 3
cos | EE 149 149 LR 5
w | F7 1149 TG 15 . O I 1
- (e182 LUTEY] LT TS [t 'LLN (ms) (¢ 1] (&8al) (31ad) (1] [T T H)
Weather

bUa:tB'f 14 70F - 34 3.0
/“25 U-L(r—rb‘\we =IHT0F

c-16
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- H
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E§S8E 8RB

0z
o3
n&
ns |

0ns
nr
[ F:]
b1 §: 2

5§

VELOCITY PROFILE FIELD DATA

W Plant Nanﬁ>59@m=“ Q;gm ngg_:g\

Sampling Locationm>_ 54nc D Sample Ident.> —
Date 08 DKM (MMODYY) Time Start (HHMM) Time: Finish / (HHMM )
Duct Dimens{ons. K ft-or Diametar __ o .
tﬂl: ]
PICF__ 0,84 ‘ % H,0 >
Bar Press. 203.29 "Hg % C0 . %N,
Stat-ic_ py-e_ssl. (9] “Hzo z cnz (11:4) z Hz. (18:4)
Operator [nitials e LA g 0, (b % CH, v
. (808} (87:9)
| g ewp. ° valo sure “Hy ar
i 1 mir T Aver, I ) = P:: : :vr._ N = (!Z' )Aw.

EL 149 | H4 4 HAF |4
ES __
| E4 | 1HS | 1R 10 | 78 | 74

£z 1148 4@ AN NNLEANNE

EQ_ 1R | 4L 20 1722 T 7

El 133 [ 133 4 143 | #Y

(ML) {1 {168} [§- 1Y [¥-TT] { Wt} (€7 1] [{ ' M 1] (Sad) {ared).
Weather
nwkswm ik Do) —

LAY

0,35

J
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SOURCE SAMPLING FIELD DATA

EPA HOD, 5 .
Sinan QEI'\QD\‘YLA;'“‘N- o Ko

‘“,‘,, Piant Name>
( Sampling Location> / (T LET Sample Ident.> 1 DC ~OSWE-Quu |
(;t_:zn Date (25"@.,'33 7‘ (MMDDYY) Time Start l:t% {2 (HHMM) Time Finish n(‘gﬁ’ (HHMM)
Duct D'lmensions_m: X E" ft. or Diameter 32.96 - ft.
PTCF ('z)_ gi DGMCF_ (.11 E '} Test Duration {19 min.
(m, Nozzle D?a. ALY : nches %z CO o z N;m' 21 5
Bar Press.__ 3019 ' "Hg 200, S5.35 %y, v
Static Press. =2 "H.0 20, 13- % CH, e
0oy Initial leak rate. Q1 _cfm Condensed' Water 49\.8 Y s
 Final leak rate .(:.'I)llo cfm Filter wt. gain 0,3135':1 gms
Operator ini tia]sLQ(ﬁm' Probe wash wt. gain - I'(-/ai":f' gms
2u7) (£
| | Pube
Ory ;as T4 &H Stach i Hot Sox -I-thg.:m L. Yac
Clock Mater {n. in, Temp. Intet Qutlet Temp . Temo . In. Hg
Pe. Nme Reading ft’ HeO H0 F F P F 'F Gauge
o 1512 14A6]934.90 .46 [V 11857 (97 (96 1254 1250150
511 1431933, S0 (156 o) g9+ [ 2564 (345 [3.2
( 210 [[H561941V.0 .45 (1.0 {152 [%03198 |3 55 [ 240 | 3.5
s 1S9 IH411944.D 2310771 1”9 [ (o4 1A 6 [A40 13,5
e 1OF 48 L [94b.6 [ . 3010701 157 [n=l 9. A58 | A451 30
mo 157 4511949 0 |.,221045] 159 10498 12 57 | 245 | 3.0
moSG U456195 1+ 1 AN 7 1155 /06139 TOR Z | 24901 2.0
me ISR NS0V 953 .6 [ 461),1 1159 Thi0] 99 A0 1340 3.0
wm sS4 15069586, R AL 1L D57 1511 199 356 1245 (3.0
ae OIS 1959, 6 | =H61LO TIBT1TI00 [ %4 |45 3%
v 1S3 1S 963 0 1 HA109 AT O] 256 | A48 13.9
M 190P 115301765 54 | Peadt Plowac| — [~ [ = [ = —
MDA IOES T 59 1 Hh 1 10 116D 1031101 1889 1 3301 1.3
" oe 1 11e891945 3 | A [0 7 ISR 03 [ /011254 (42D 14
WGP 06T, 0 T4 [— | — [~ — [ — — | —
= |E12espiges. 0 114030159 99 1498 1259 1330 13.0
TOlELLDEeS 9 6 | 151D 33159 [ 99199 (4356 1345 100
‘22 }_:;l{l[l) ]f:£lo 9 ‘7(11:111 '(al-:lt Ot':n’_‘-.sﬂa\ /tés(i) iﬂ; 2:3 a (59;7 Cl(::t'fs j(ncn
ConsoleRBl'."‘J‘gO Filter__ OO 3 Initial Wt.__ .52/ qms
™ Sample Analysis 005
Q Weather_F..\ Dy S.0 5.9
Oc 135 3.3 o

as Remarks K= ) ) 437 T)AP Te ( "?‘TL'\
"_‘] é |- Sl_k;lj&nd\ L2 AU Ly P\GrL%Qﬁ??ok; 3 ,t[\rm ngL QAM\ CAA g ;)” Hg_ c-18
o ow a0 0T i H ~
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-
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SOURCE SAMPLING FIELD DATA
EPA METHOD 5

Plant Name> .
Sampling Location> Sample Ident.> TOC - DK (O
Date . (MMDDYY) Time Start (HHMM) Time Finish (HHMM)
Quct Dimgﬁgions ft. or diameter e ft.
PTCF - DEMCF m:”‘ Test Duration u::.'" min.
Nozzle Dia inches % Co . % N2 _
Bar Press. - "Hg 2c0, O % H, e
Static Press. ! "H.0 % 0, v % CH, s
Initial leak rate .- cfm e Condensed“ﬁ?ter s qms
Final leak rate " Filter wt. gain e qms
Operator initials . ‘u’: Probe wash wt. gain o gms
a:7 [£-173]
mzue:-’ pd‘o"t'a
Temperature +est-
Dry Gas AP aH Stack Hot Box uptnquer L. Yac
Clock Meter in. fn. Temp. Inlet Qutlet Temp . Temp . In. Hg
e, Tes Reading ' LB Ha0 F °F F F f Gauge
E 1655191 .59 V18138 [1po o148 1253 Tagss a2,
ES [1700[974. 3 | 161,38 1159 l1ca[a9s [254 2451 7.0
ET1705835.9 .18 1.26 (199 O399 1A b0 [A40]| 4.0
Ee [170F. 8 [ B6 111 159 11031700 [A 60 | J45] 3.5
ES 1720519905 | 5115 (163 131101 1354 |45 ][50
Ex 172301985 9 { H6 107 {60110 863 1 34nlks.5
E3 173519877 .71 L& 1/e0 N3 110V (356 | 440 (5.5
EQ 17301991, 2 [ a2t 3 [HeCinalind AR [ a#0 5.5
E1 17381994, 5 [ A5 110 1ihnlli0]102 | 353 1345 (5,5
sTopi N34 94965 [ — | — [—
[T ]] (1114} mr (8:3) (32:5) (19:5) (48:4) [23:9) {(s013) (87:3) (7%:5)
consale_R31=HA0 FilterQC3+ 00K Tnitial Wt. qms

Sample Analysis
Weather

Remarks 5Ly3t A — Ur" Lty . QJL&.Q_tM dJJ ’HY\@ E:"\,d_:t p_(}h\j' ([: ‘)

élTOJL?cl o nactes tﬁ,\&,l 99“ H‘\ Cc-19




MOISTURE AND IMPINGER CATCH DATA SHEET

Inmpinger
Number Solution Solution (mL) Configuration Weight (g)
1 Dy — . Mebd Final 72/
{

Initial .00
We. Gain 2 50, .
<l A_) /L};.QL!' 15T MoD Fi[:lal 2_115 2 o
: Initial /.. 3
. We. Gain [ Sy
S QG Final

O. 18 Na OB !5S¢

Inical n-oz.:}’a-‘
. Gain 1 5.5
N . L . R
1Ay —_ Vit D Final g gl : 8%
{ Inicial Y./
Wt. Gain N
Siu(‘ﬂrGEL . — AR

Inicial (-ro.¥

Wt. Gain 34 5

Final
Initial
Wt. Gain

rinal
Initial
We. Gain

\
Total Impingers Weight Gain (MWC) (grams) 14C? Ifs} Analysc
CorzTeczed sazple Vol. (DGV)

- (nee vol) x (DCMCT) = HE
AVG. 3eTer tesp., T = Avg. mecer temp. °F + 460 w °2
Total i=p. we. gaia, MWC sTacs Ho0
Pr2asuse at Secer, M nches Hg
wisTz (MwC) (1.339) ’_-._E;";
Traceion = - - o, PO
(we)  (1.329) 1;:=:s:] . (OGT) _(2%) o0y 7 323&33 R
—— (™ 2t 8.3
Moissuze { ) (1.339) -
Fraczian = - _—
e l:( 3(1.3:9)] * l'-( ) ) tsoz...'nJ
{ )
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tl |
AQ2d

(1-3

ADd4
(323

Plant Name>

Shoan

SOURCE SAMPLING FIELD DATA
EPA METHOD, 5

fﬂﬁh 5"}Lr L\C—+rla [

Ce.

/2

Sampling Location> Ouj*}e"f_ O 3. Sample Ident.> ToC-08%k— 2
Pate i/ % (MMDDYY) Time Start C“T ! Z (HHMM) Time Finish “24 I {HHMM)
Duct Dimensions X ft. or Diameter 3.94 o ft.
PTCF (0 44 —EgdgF 0.9 %ﬁu Test Duration 'f—imﬂ min.
Nozzle Dia. 249 ‘{nches % CO ) 3Ny 9.5
Bar Pmss.30,g_jml “Hg % C02 (“2]. =3 % Hy o ™
Static Press. :ff::/ M0 ___ %0 j‘/"f’:@ % CH, ::::
Ir_rltu] leak rate. l“:’0[ cfm Condensed Water 33 (_Zm gms
Final leak rate Ol cfm Filter wt. gain O, 26735 gms
Operator initials Ll?:@ Probe wash wt. gain .c.c:gf-‘f;' gms
r :r} ml)
°zu°:’ P‘“C'e‘e
. Temperature . e
Clock “.Zé:’ i, o i::;. Intet | Cutlet H?:n:?. “?::‘.' l:'ﬁ.vfr:'
Pe. Hme feading ft’ Hyd H:0 F 'F F F ‘F Gauge
B30 1007 W 0H01105 1150173174 1 AL0 [aHs |38
S 1H|g830 1.0 104211501 150186 [ T3 1459 [ 260 |45 |
SI010%3d ) 10,9 IDMALIP|I5) 1972 174 | A58 | 240 14,5
5p9I0%A6] 13.F 10.331094] 153188 | 74 [ 360 1.950 | 4.5
$0810%39] 1.9 [03810.821 151 (88 | 76 1 360 [ A54 [ H.0
PPClog3d] 1694 Ferd O s | — | — | — — | —
So7loavl b6 103010681 154182 ] 84 | 360 1260 | .5
spbloaiti 134 102]10. 911 {52 19\ | 44 | 3521360 |29
15050917 | A0.0kI0381,131154 194 | 85 | 250 [ 260 [ 3.5
SOH120| 330 [o.4plld51 1514951 85 | 445 [A56 |2 5
503109331 93,9 J0.4411.5 11551971 85 [ 47 250 [4.0
502109361 35951043 L1 1i5al 93] 35 1 3853330 [ 4.0
901109291 2306 [D.A40] .35 181 18721 951 35412345 | 4.0
TP 104933 30091 — - - — — - — -
E) 09951 SO0.3010LA .Y 118531971 8351 3L0 1384 14.0
E2 109441 343 9 10 ¢k 2183 lipol 912345 13841 4,0
3 |05 35 9 Ipbs3, 11156 [10V] 991345 [ 290 [ 4.0
£+ Jc4s4l 17,9 oL ’a(L‘Lf J551101 941 A4S |2 HD £0)
{aun} (11:4) [§1TH] o:5) s (19:3) (48c8) £3:9) {6015} (87:8) m:4)
Console F2i- 530  Fitter NO7 Initial Wt. ., 4799 qms
Sample Analysis
Weather
Remarks
c-21




|

Y
2
SOURCE SAMPLING FIELD DATA

EPA METHOD 5
2% Plant Name> .
Sampling Location> _ Sample Ident.> J(JC~(05/0D-2
21 Date (MMDDYY) Time Start : (HHMM) Time Finish (HHMM)
Duct Dimggéions . X ft. or Diameter ol ft.
PTCF DGMCF Test Duration e min.
[T (33:3) {89:9)
A0 Nozzle Dia. inches % CO % Na
(1-3) (e} | (11:5) (38:9)
Bar Press. "Hg % €02 % Ha _
(29:3) {32:5) (19:8)
Static Press. "H.0 % 02 % CHs
on - L. T — W {e0:3) TR
g.n [Initial Teak rate. cfm Condensed 4Yater qms
= ws ) LT
Final leak rate — cfm Filter wt. gain gms
Operator initials Probe wash wt. gain @ qms
(;as1} (12}
= Prabe
Temperatura st
D L2323 ar & Jtack Hot Box mrtrger L. Yac
Clock He tar In. fn. Temp. Inlet Outlet Tewo, Temp, [m. Hg
pe. T feading rt’ Hid Hq0 °F F F *F r Gauge
Eoblipen ! 42,8 pa01135hw»s4a4ioc]l 29 1245 [ 3A0 14,5
( Eo7l/0 03] N5 3 10, /h[0.521157 (93190 | 354 1240 3D
o EQRIICQG] #E.T (014 10481154 {961 9740 | 349 1360 [IR
we |EQG11004 | 429510103918 1951 9D | 3 #0248 | A&
mo [EWQ1JQJD | H9.0 101310391156 195 190 1350150 [ 4.8
(B LIS | Rp. 1 0212391155 194 190 [ 340 1240 (28
w2 B A 0o 1040391156194+ 190 J60 |34/ 13.¥%
mi b [STePl/OAV [ RAA7 | — | = - — | = ~— ~ —~
Al4
Al
Al
Al7
Al8
Alg
AZ0
A2l
A22
(4:2) {1:4) nasn (H:5) (32:4) {39:9) (44es) {92:3) (s018) (847:3} (10:3)
Consale Filter [nitial Wt. gms

A2]

Sample Analysis

Weather

Remarks A+ box contreller cenl oot < wusing Variac Por +omperature lontroller
7 4

c-22




MOISTURE AND IMPINGER CATCH DATA SHEET

Impinger .
Number Solution Solution {(mL) Configuration Weight (g)
1 bg‘/ — Ms b Final (77X
' Initial ]
We. Gain 241 . 4
i N = - CYE S
2 CiN NaCH =X Miod Final -
Initial &O2.5
We. Gain _4%£. &
3 A NaoH /$D & S Final =~ G/ /3
: Inical E
vt. Gain Iz
4 Dy — MoDp Final “Y2.§
! Initial §EZZ-N
We. Gain .7
5 SLICA GEL_ . " niob Final {::(Z Z
Initial A 3. 2
Wt. Gaiﬂ ri‘ , =
6 Final
Inicial
We. Gain
7 Final
Inicial
We. Gain
Total Impingers Weight Gain (MWC) (grams) 313.% Analyst
Corzecoed sagple Val. (BGV) ) '
- (net vol) = (DGMCT) = 223
AVG. Deter tesp., TM = Avg. meter tamp, °F + 460 = °a .
Total izp. wt. gaiz, MEC gTams Hy0
Pressuse at Deter, PN inches idg
oisTzze _ (wc) (1.339) fizeSR
."‘.'E.C"_‘;Dn - - . :h Vimagw 9
: peey (1.329) l.-_-=_—1:‘ . [m (501.7) Eii'%—.—?‘-}
= 840 ™ =4 =5
Moissuize ( ) (1.339) -
fraczian ( ,(1-329)] . [ o ) (501.7)] —
{ )
c-23




. |
SOURCE SAMPLING FIELD DATA 4

- EPA METHOD 5 \
2} Plant Name> SLoen C o s
Sampling Location> ¢ ) 1/t F T4 sample Ident.> ToC-08%/in=03

(:.:_u” Date /% (MMDDYY) Time Start ll\é 2 (HHMM) Time Finish_4p# (HHMM) I1

AT {13:4)
Duct Dimensions

it
ft. or Qiameter 296 ft.

X
PTCF O., 4 —D-EgﬂgF .615”%?] Test Duration t’i‘:?_l min. )
o Nozzle Dia. (0.269 inches % CO O 3 Ny 749.£ I
Bar Press. 2021 ' "Hg 100, & % Hy e
Static Press. . — ) "H,0 %20z K V5.0 . % CHe o l
(4:5) —Er SO (#7:9] i
oy Initial Teak rate_ .0} cfm Condensed Water 331+ gms |
: — el ] el -
Final leak rate__, (1l ¢ fm Filter wt. gain O 1841 gms I :
Operator initials Lé'g Probe wash wt. gain J‘léns'a’:'«.t- gms
{171 & 1 I
g Prode. -
Temparature Last l..
Ory Gas AP 4R Stack Hot Box {apinger L. Yac.
Clock Metar in. In. Temp, inlet Outlet Temp. Terp In. Hg
Pt. e Reading rt? Hi0 H30 F ‘F *F °F F Gavge
os  (SIQINST 153940 1,5 {1" 1160186185 1345 1450 [3.%
St 84,9 1494 sy 193 1 35 255 1240 |3,
( Bolhealsr o Tm DaTlie a3l 9500 [I60 52
e (9091746159 1 [ 3815 116p 1941 8¢ (359 [240 |30
we 50g| 114916106 1,30 103 £ [ 941 86 | An4 [ 259
wo [50] (1153 16240 | AOI0&I /60| 98] 84 (258 [I50
mo (055 | e 50 1221065160198 1 27 ) 1319

mz  |SOB158 6590 1 39115 e D194 | 86
|

(n

S
B N Rl Sl (U 0 (PR R
s elie) Uxui(rwr:jg

Db L
255
mail S04 A0] 1 67,8 |44 11D 160 195 |86 (A4
me 1SOR0% 169, 8 1 48N L [J60 195 [Se (257 [245
ms 1502 207171, % [#8h4+ 1ip) 199187 1A60 (240
Mo 50!0%?‘1;_(3 73.95 [ 4810+ | /b tioo 189 (285 1249 14 .
A7 SoP 33 76,80 '_ _ _ — - — "‘ -
e B N3AFI L AA LA LXKISK K5 42380 360140
“OED 1334 178,52 1 AR 1187190 B4 30 | A59[H.5
wOERI NS 130, 7 | g L] 189194 | §4 [ D40 | AP S S
“oed 1R 83 1,741 A TS 194 54 123501360 |50
= E(ujn ,El‘:o ':‘}f“;.#"f ‘121? %I\lll |msslo' :11‘1i (gﬂ 'Qﬁbiﬂ Q(:ta() f(;; a
~ Cansale R31-55 0 Filter___0Q9 Initlal Wt.___g /s qms

Sample Analysis .
weather F—qr-\ ‘rr_ CLD?_ .5-5-,5- 5} C"/
O¢ /50 /1 & 150

2 Remarks Yoounr waed X covdnd 'f‘-\ﬁ‘:.bt}ﬁ oo
Y

=

C-24




‘

AD1

A2l

Plant Name>

SOURCE SAMPLING FIELD DATA
EPA METHOD 5

:5éL

Sampling Location> Sample Ident.> TCo (L ~C5/0~-03
Date (MMDDYY) Time Start (HHMM) Time Finish _ (HHMM)
Duct Dimensions X ft. or Dliameter el ft.
_TEn N (:9) .
PTCF DGMCF Test Duration min.
[ TE 1] 153:5) {50:4)
Nozzle Dia. , inches % Co 2
(4-8) {11:4) (18:4)
gar Press, _ “Hg % C0: % Hy
) (B3H _ (31:3) {3:3)
Static Press. "H,0 %2 0, % CH,
o .. T T (s0:3) (T
Initial leak rate. cfm Condensed Water gqms
~ Final leak rate ;:fr— ¢fm Filter wt. gain . gms
Operator initials " Probe wash wt. gain (ufl_ gms
[£-B5 ) {13:7)
1 R Puadse
Temperyture tast
. Ory Gas AP aH Stack Hot Bax “HagrtToer L. Yac.
CTock Hatar in. in, Tesp. Inlet Outlet Temo . lemp. In. Hg
Pt. Tl Reading ft' Hed Hed F °F ¥ °F F Ghuge
E6 J34n ] 890 NS0 )M51159 19618 (1601260145
E2 34el ard 018l #ble !l 194185 (259 1351 [ 3.0
EQ 113891 93. 55 10461 .50]ipt 1921285 1355 |.200120
E9 N3831 938 [0def . s500)aa 1994184 [AHT 260 [ 3.0
E10113551 94,95 [o04 [ 42 [7159 (921958 | A84 [ 240 [d.5
ENIRSS) 9.0 10030 4C] Jp01 %Al %5 | A58 1Jenld 5
ER[1HON 972 (03] 3L 1A9[ 91 | 56 [ 4546 1R8] 134
Spplonod 99,31 1 - |~ | - o - S
[T (11:4) (N (2:4) {32:51 m:z.n {W14) {23:9) {60:5) (87:4) (74:4)
Cansale Filter Initfal Wt, gms
Sample Analysis .
Weather
Remarks
C-25




MOISTURE AND TMPINGER CATCH DATA SHLET

Impinger
Number Solution Solution (mL) Configuration Weight (2)

1 DIVL M4 Final  /x3.0
_J Initial #4// 5.
D.} w Nabth 1S5 L. M, A Finai (/3.0
Initial S$S57. 3

We. Gain {‘5.7

3 Clivhodt ) 5n.0 <. G Final (o)) 4
' Inital (.07 2
k. Gain ___ e~ i
n A
4 ﬁf-ﬁ —— . /‘/\QJ{ Final '11'5’0. 7
Initial % 37.%,
Wt. Gain A

20,0 M.d Final (2(. 8.5

Initial (54 O
- it L0
N . | Final

Initial
Wt. Gain

i~

E\‘

7 ’ . Final
: Initcial
We. Gain

Total Impingers Weight Gain (MWC) (grams) 2577 Analysc
Caz—ected sample Val. (DGV) i

- (net vol) x (DGMCT) = 2e]
AVG. Deter temp,, TM = Avg. metes temp. °F + 460 = °a
Bocal izp. we. gain, MEC

gra=s H-0
Pressuse at zecar, ?M incheas Hg
T misTze () (1.339) ifesS
fraction = - o Ticpcs °3 1
' ey (1.329) l;‘a—".’.} . [E‘”—"’— (se1.7) I J
g:EZO (T4 . =T _=
MpisTuse ( } (1.339) -
FrasEsan [( )(1.3:91] - [( ) ( ) {501.7)] —
{ )

€-26




‘ l
I_l SOURCE SAMPLING FIELD DATA /]
KL%, Plant Name> SQA{*«:V-N CMA,’[Mipé fEHOD )
; Sampling Location>_S¥yrin Sample Ident.> 1OC ~O51()=0 4
I, Date Qﬂ(g.;"%j (MMDDYY) Time Start |53  (HHMM) Time Finish_j, % <3 (HHMM)
Duct Dimensiong X ft. or Diametar 3.9 ft.
I PTCF as _DTG?*I?’C‘F .‘{53(53:-2 Test Duration 3. m:’_' min.
M3 MNozzle Ola.___.2LS __ inches % CO__ O INe . 79.0
& Bar Press. 3%?%: ' "Hg % C0z “ﬁg..ﬂ % H, (1ese!
l Static Press._ =,/ _“Hj0 10, y4.8 _ FCH O
(% Initial leak rate(f"“ Ol cfm T Condensed‘?gte)r 3L5.0 el qms
‘ ) T )
I/ Final leak rate ,ojb cfm Filter wt. gain_ A .143D gms
l Operator initials EWE Probe wash wt. gain ~, w-lﬁ;k:f qms
\ [¢-235] (/7
lm mg"c:s Prele
Ory Gas AP AH Stack [emrature Hot Oox l-nhgsh*\ t. Yac.
Clock Mater {n. in, Temp. Inlat Qutlet Temo . Temp . In. Hg
|| i Pt. N Reading rt' He0 HO F F °F F f Gauge
ws  [513 [1537199.6C [ 54 1D 159 (85 | 82 | 385 (340 |50
o [SU1B40 1018 T 508 11 18371 32 [ A57 1370 1<
V oo T e o [ e 52
o RO91IS4b1 105, 3 .32 10951 16D 19p 192 | A”T [ F+9 1 3.5
,las ogaA | 1076 [ a51gd160 (911923 1 345 | 243 3.5
A 1507115321109 ) |18 @A 160 [9) | 83 | 340 | 349 [ 3.5
no SOE1IAR5RIVI0 5 [ 2210651160 91 | 83 [ 345 [R42 [3.0
2 SO SRR 1)L Y DYl et (9] 84 [2e60 24513,
S S04NBC i3 b [ agid ) Jletl 196|186 | 960 1396 3.0
'] 0316804115 b | 42l TA8TEI 47|96 [ 255 160 13.5
v Boals07] 17,5 | 43 LAS|I59 [97 186 [ 252 [a4] |40
8 1SV B0 119 6 1 321 LA0] 160197187 1253 1245 | 4.
‘\"7 STOPIBID | (2].3]] — | — |— |— - | — — —
me B el gaven | 64119016l |96 9% (24D 337 5.0
E: S e 1339 178133 116 199188 1483 |as5) 15.5
o [ER VEAT ) 1A6 381 73 130 1159 199 [ 8% [d 60 (444 4. 0]
' H 6301 133901 713,311 19% 139 2357 (355 [7.0
2 EX /f::%% 1345 70 Q.Q £ [0\ _.?Gs A 56 [ Ak 47,5
(el 11:4) T3] a:3) (: (1:3) (41) 233} (813} (47:4) T .
Cansole_ R 31-572 1 Filter 11 Initfal Wt._.SowY qms

3 Remarks_Upncors Ued tr Covdosd Wk box Yo QA I 52

Sample Analysis
Weather_Furije CCp = 6.0, .5 6.0
II
O: = /45 /55> 15.0

C-27




AN
1.1)

{(1-1)

AQ3
-1

Apd
(1-1

a8

409
A10
Al
a2
ay |
ala
Als
AlS
a7
Ma
A9

AN

A2

Plant Name> L -

SOURCE SAMPLING FIELD DATA
EPA METHOD 5

~
o

Sampling Location>

Time Start

Sample ldent.> T(0C - C5/0-0 4

PDate ) {MMDDYY) - {HHMM) Time Finish {HHMM)
Duct Dimensions ' ft. or Diameter ved ft.
T —(82:3] ] [ETH] "
PTCF DGMCF Test Duration : min, '
{M: (!!:5.\ (60:%) . l
Nozzle Dia. inches % CO - % N,
Bar Press. e ' "Hg % CO: o % Ha nes A
{29:1) (12:91 (19:3)
Static Press. "H,0 % 0. % CHy '
Initial leak rate(f.m cfm . Condensed“ﬂigter sl gms
Final Teak rate ' cfm Filter wt. gain el gms ll
[T Tt 1
Operator initials ] Probe wash wt. gain (:" gms
(2:1} [E-TH fl,
\
p—— }
Ten:r‘::ura Last {i/
Ory Gas ap aH Stack Hot Box leginger L. Yac. .
Clock Mater in. in. Temp. falet Outliet Temo. Temp In. Hg
Pt. Mm Reading rt' Hal "o F F ¥ F F Gauge i
L [ 1N~ 0 {05015 TTeT oo (9 (60 [A%p [5.5] ®
E) 1ie3 136, ) |0 RIQ+T16) [ 99]90 [A40 [ 2%5]13,5 .
EQ o3t 127, 4 1004 104V ey 1932160 [A45 1A495]3 5 l
EA /o5 {138 .« 101210361160 <3190 1250 [252]|3.5
Ei[164Q1 123936 100210361169 [ald]l @9 TA5e |3 £0[3.0 !\
Ei el 11403 10 13]03461H 63 192 189 1952 13A57[3.0)
Ales4 | 151, ) 0 100ACed 192l s lac0 T 40l 7.0 =
STopljb57 1 14304 — o~ | ~ ~ ~ — — — ‘
,/..
8
(4=2) n:4 [RITPA (3:5) {1:%) (3%:9) (84) {Z2:3) {&0:5) (67:4) (18:%) ']
Consale RA1-530  Fitter Initfal Wt. oS l
Sample Analysis
Weather i‘
Remgrks ﬂ C)LH\T.—' A UQ_-CL& LAY 11"" P/}‘\Jf\l f‘{'],.- N J,_L,\f\_:- m“ HO\‘ !
Faivn? hond70loel nt 18" He I = I
< =28




—

—

LS
-
-
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MOISTURE AND IMPINGER CATCH DATA SHLET

Impinger _
Number Solution Solution (mL) Configuration Weight (g)
1 l &9 S————— 'f”ldop Final 679é
i Initial 435.22
We. Gain 227 4
2

: A # ) na ?6.

i JMAJ# Inseial éz;z:'j
Wt. Gain R0

3 Ot Neok _ ) S0 K S G Fmar (32 ?

Inital .
o Y. Gain } 1. 2
ﬂloop Final 9268
Initial
Wt. Gain £ .7

:;]zéa(:;l[- . ::2L5(Du«£2 /1141af. Final j%%¢—3
. Initial _5223.49

We. Gain _28. ]

6 ) Final

Initial

Wt. Gain

4 DT“-’\
_J

w

7 Final
) } Initial
We. Gain

Total Impingers Weight Gain (MWC){grams) 6.0 Analyst
Cazteczed sample Val. (DGV)
- (net vel) x (DGMCT) = 223

Avg. Deter temp., TM = Avg. xzetes tamp. °F + 460 = °a

Total i=p. wt, gaia, MWC gTams H,0

Prassuse at Setexr, M inches Hg

Mo isT==e (twe)  (1.339) ‘:5{.—-‘:’:

Tracticn = , = ——

. [(:m:J (1.329) 1;:-_-5} - [(DG'-T) (M) a1 7 :::e_: :. ]
&2 E,0 (T™) _ 2 iz Eg

MpisToon - { ) (1.339) -

FracesaE [( ;(1.:39)] - [( ) ¢ ) (561.7)] —_—
' ( )

Cc-29
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APPENDIX C.2

UNCONTROLLED EMISSIONS - PARTICLE SIZE DISTRIBUTION
DATA SHEETS :
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Ll T ey _ ke -|__ ;"
T ~ SOURCE SAMPLING FIELD DATA : !

:u B EPA METHOD 5 \
0" prant Nm;s . QLOC‘&V\ : FH -{‘riQ_Q’ '

'.-. Sampmcaﬁcﬁ - - . - Sample Ident.>. Psp

Datay; (MMDYY)  Time Start iy f (HHMM) Time. Finish_j 3 ‘Fs" (HHMM)
LT

| Dua:‘ 1mens1ons x__ —— ft.or Diameter ____3.a4 ft. &8
R e : T3y -] . TR .
-MPTCFI ¢ieiy  DGMCF_ 9954 Test Ouration__ -~ 8BS
I E - -—'"—‘E I ii ) (m1
sy~ Nozzla Ota.__ . (38 inches % CO 0 % N2
{1-3) (48} . sy
Bar Press,, 0. Y| "Hg 20-¢3 % CO2__ 4. g % Hy
. () “ . : S(na .
- Statie. Press -g.‘._*. H20 % 02 : % CH, LA
. _ —Tor — : il
14y In‘it'IaJ teak. rate. .ogq. cfu Condensed Water 34% H.0 gms
IURNES (Teh)
* Final’ Teak- rate NA. S cfm + Filter wt. gain_ ‘ _
1 i [£-111]
.0 eratm- 1'nit1a'ls £Pa /cie *  Probe wash wt. gain
‘#p“ .ot ) y 3 1))

AR e

N ?—-I Semrw | _-’_-‘-1"
Stack Hpb-dan-
Tems. Inlet Outiet Tempn

s : ¥ - e 2

- F236c |90 | 90 | 140
196 g | 90 | ,4¥
WA g2 | C 1168~

cq| zge (94 | 94 | 429
29¢ | 9¢ | s« . s

194 93 ’} :

i i ' -
.ll

- : ' 4.
An i = L
cap . (Tl - sy T T ST T T T p— ) (60131 (v aTuF" ' |
© . Consale_piiye_ Filter__020 ~Initial We. g .
. Sample Ana.lysis\z paclor S pmpls wd Dok 4 Mg : .- \
| Weather wek g & § 147 ) o .
-—,_’Eaéob - " 3 '

x23  Remarks < .. L : 1 . : : lod

(]
]
[¥Y)
[y}
h - ~
)




- e

'MOISTURE AND IMPINGER CATCH DATA SHEET

-

— —— "‘
LA

Impinger

Number Solution Solution (mL) Configuration Weight (g)

Mook~ = - _ Initial

10. N :&"«T —~ X e Final 5%8‘.6

Inicial
We. Galn

NN o By, Niad . %/5

1
E
%)
N
S
N
3
N

e, Gain
4 _ Final
' Initial
Wt. Gain
5 ' Final
Inicial:
- . We. Gain .
6 ' Final
- . Initial
We. Gain
7 E ' Final
S e Initial
: . We. Gain
m
Total Impingers Weigh,-. Gailn (MWC) (grams) 3'5-5 Analyst
CozTected sampla Val. (X3 - '

- (net vol) x (DRXT) = 2zl )
AVG. Detar tamp., T = Avg. mecer tamo. °F + 460 = *n
Tocal imp. we. gain, MWC gTams H-O
Pressuse at mater, M inchas Hg

Toseal 5?29 LZ’ :
5

o~

HolsTa asRS)  (1.329) _‘;-:f;
rractlon = . a - .
' ) (1.339) lizess | . (DGV)_(PM) ooy gy Litess °R
[(““:, - g 3.0 (™) _(5 3.7 =3 ia.89
uoist=e _ { ) (1.339) , .
Feacsian [( 1(1-339)] S [( ) ( ) (501.7)] —_—
( )

Cc-33
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IMPACTOR FIELD DATA

ot Plant Name> Sloan Conwst Co

( \,  Sampling Location> T, |+

Sample Ident.>__pPSD-03

Type of Impactor> Awndecgen  HESS Impactor Substrate>

‘;g, Date Qg"!Fi (MMDDYY) Time Start 1230 (HHMM) Time Finish ffﬁﬁ@ (HHMM )
ft.

Duct Dimensfons — x — ft. or Diameter 3.9¢

—aEdar ()
PTCF I?uj, DGMCJ_'- zg;f

. ( t
Test Duration Ao il

- - o -
soy Bar Press. _ 3o. ﬁ& "Hg Static Press. - 2.5 "H,0
o= Nozzle Dia. . % .__inches: Condensed Water il qms
- Intake leak rateﬁ?oo¢ ¢ fm Operator initials EPR/E_%TG_
Dry Gay
: hJ:::n- f%oknk Lase
N Clock e . . #:t Intet | owtlee 8?:" l‘:‘x’ }f-.';:'
i“ ©P. N Rending Hed Hed b r e 4 - - e
senpH liaze [ Ipsisvel. o0 loM | oq las 1y Tiso 1o :
aos |-4. L 30T 21 e 1o | 391 |95 | 25 | t66 | 55 1
08 | Y lss09 | #1339 | .o | a5 a1 laz | 943 69 | 3 J
wor { 4 15| 3{F.80] . 01.2S] 24} 19g | A¥ | L S+ 1 3
n! 1330 | A1 §3 | oo | .25 [z4) [958 | 3% | ;Lo 53 2.5
[ | LaYS 135.451 6O Al AN qg Y 1< <3 2.5
. 80 [SToP| (400!l ° o :
o 1 97
0z
813
e
a1s. -
8is
anz
a1a
819
820
s . . S
T | e (T S B B ™ It @Y T

.

* Ory air purge when sampling vat streams
g B
.. Console P e

H_a;t_t.her

( P REﬂI&I‘k (S w_élf‘
e Di‘j _A% _303

C-34
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1
]

- Sampie Ident. Inlet AND-

IMPINGER CATCH

D

\

Analyst

IL IﬂPiﬂégf‘No.
1 : CZE}ﬂU Vo O4

: /C)()v—p

PN

!
o

[2ro
s

W
-

-y =

i

we. gain

V.

.

-—-.-.-;;—' )

-5
|}

T
2=t woowr Gy o Bemxzes (gTass) _2/4

| Samples for Further Analysis:

Sample .
No. Description

Species

Date
Amount of Imp. Tip
Solution Used Solution (ml) Configuration - Waight (grams)

Final Yo,
Injitial

We. gain ‘a-h
Final

Initial

Wt. gain -

Final 499 [

Initial
HWe. qain
Final

Initial
We. gain
Final
Initial

|

EE—————

Final i )
Initial )
We. gqain .

Final
Initial

We. gain

|

|

Results

(total mg.)

-

Remarks

B
e s

c-35
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APPENDIX C.3

POLYNUCLEAR AROMATIC HYDROCARBON (PAH) DATA SHEETS

INCLUDES

C.3.1 Uncontrolled Emissions - PAH Data Sheets
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SOURCE SAMPLING FIELD DATA
EPA METHOD 5

}}"-

:?;) Plant Name> 5/;) anf KC-N';/A’U('I!/-C‘A/ Co.
( Sampling Location> ~T../-¢ Sample Ident.> 744 -cs// -0
Gmn Date os it 2% (MMDDYY) Time Start //08 (HHMM) Time Finish /i1c 7 {HHMM)
- —_: H 18:
Duct Dimgn"sions X ft. or Diameter 3 97 e ft.
—1am TR:31 ] (3:5) .
PTCF o.s54 DGMCF 9954 Test Duration 49 min.
0 (33:87 (sa:5]
3 Nozzle Dia. 24’/ inches % C0 O % N2 50.0
(1.3} (a8 —{1:8) (18:5)
Bar Press. 30.30 "Hg % C0: 5.0 % H,
. [F-TT 1] {1z2:9) {19:3)
Static Press. =-2.+ "H.0 % 02 /SO % CH, O
04 L () i T {80:91 (#7:9)
a-y Initial leak rate__.oo4”  cfm Condensed Water 223. gms
D ] _ ) m:e
Final leak rate_ .oz cfm Filter wt. gain _ gms
[} TTY) 1
Operator initials £7P4 /c¢se Probe wash wt. gain = gms
u:J) [+ TU
Dry Gay
Yatar
Temperyture Last
Ory Gas aF o Siaek ot dox impinger L. Yac.
Clock Hater in. fn. Temp. Inlet Gutiet Tewo . Temp. In. He
e, Tes Reading rt’ He 0 F F F F F Gauge
ws |/-8 |wog .81 Bos” ss1.%41289 |94 1 9F 243 12 | ns
=¥ Ntees .83.31
STOP | 14 ¥4, 39 G
s -2 bins Jekvy 1% |,esS liee | 293 |92 | 96 25t 13 /2.7
w9 |y e 1rey.99 LS 1ol 29 |97 | 90 252 3 i2.2
me s 1101 ] N6 S S5 | | 598 |96 |40 _Z2so b3 [t
AN Y lpize legs g sl 34 290 | 9, | 9¢ 250 b2 3.0
Mo/ 1125 168959 6O 0] 290 1 45 1957 220 [ox4 IS0
mall 2 liizy |9 .0e Lo | a5 g0 |75 | 58 250 62 /14,0
Al4 il 13 | 692,64 L90 60| 275 19S5 199 25D L2 | jig
M siop | 413Y ] £93.95D
Ats B | 1143 | L94.032 S0 15126 |9 |95 | s 53 130
A7 2-7 1 nve | Lge.zy r 3o 351 265 | 96 | 94 Te < 4.3
M8 1 2-6 L2 | L9e.32 =g S0l 225 1 36 |96 25D 53 16.5
Woovzes | ez leee 22 | ogo | .35] zes L g | 9 25D 5, 1S
Wz ey ts9 12 ] ol ol 2et | g, | Ge 251 S 3 (S0
421 2-3 1 yisy | For.4o o | .725| 28F | 95| G4 24 53 s
o2t Jrzor | Fozgs | s | S| 2ey | 95| 94 245 53 160
(a2} (11:4} AL T3]} {28:4) [§-H 1 {193} [45) {33:4) {68:14) {67:8) (74:8)
Consale__D - 548 Filter ©z29 [nitfal Wt. L 5252 gms
, Sample Analysis
& Weather ud.b w7 23% LG/ sS% 17 7 Foole Cop S o 5.0
‘br:g 305 —5 AS0D 5 296 Oz /SO I8N0
A23  Remarks
C-38
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AN
LA1-3)

-

Plant Name>

SOURCE SAMPLING FIELD DATA

EPA METHOD 5

2

Sampling Location>

Sample Ident.>__PAH -8S!|-0l

Date (MMDDYY) Time Start ’ {HHMM) Time Finish (HHMM)
B = © {18:4)
Duct D'imgl:lsions ft. or Diameter ft.
1] {52:3) (39:3)
PTCF DGMCF Test Duration min.
] [“:l_) (60:9)
Nozzle Dia. inches % C0 % N»
T R (11:3) (18:5)
Bar Press. “Hg % C0» % Ha
{h) (12:4) (19:3)
Static Press. "H,0 % 0, %z CH,
L. (@8] 9] ) WL
Initial leak rate cfm Condensed Water gms
. (11} . . {11:4)
Final leak rate ¢ fm Filter wt. gain _ gms
{108} N
Operator initials Probe wash wt. gain il gms
(=2=n 13:n
- 4 Dry Gas
Matar
. Temparatyre Last
Dry Gas AP AH Stack Hot fox Imgingur L. Yac.
Clock Mater in, to, Texp. Inlat Qutlet Temp. Temp . In. Hg
e, M Reading ft! Wy Hi0 * 'f a3 'F °F Gauge
2t 1204 | Fo4.35" .20 | .30 | 23y |95 | 94 Z49 S3 &0
STP |120F | 1o 353
{ual {1t:4) {181 (29:4) (x:5) {1:9) (4a18) {12:8) (&315) (67:9) (74:4}
Consale Filter [nitfal Wt. gms

Sampie Analysis

Weather

Remarks

C-39




MOISTURE AND TMPINGER CATCH DATA SHLET

0\

Impinger
Number Sclution Solution (mL) Configuration Weight (g) I
1 Dey — S Final  (l8.8
L Initial 437 7 N
We. Gain _&1.¢ l
2 DrL - S. - Final “E2 . F
-/ Initial 5705 i
We. Gain 2.2 -
3 S hea e/ Zoo Msd Final  4/%.)
Inital S37.5 ‘

k. Gain i

P

4 Final .
Initial -
Wt. Gain .
5 Final l
Inicial
Wt. Gain ( I
6 Final )
Inicial =
We. Gain I
7 Final
Izizial '
We. Gain '
Total Impingers Weight Gain (MWC) (grams) & Z37. fa Analyst 1'
Cazreczed sample Vol. (DGY)

- (net vel) z (DGHCT) = 223 -
Aye marsy mpmnm. . T™ & lwe  masas zaz—, °F » 420 - °2 !
Toral i=p. we. galin, MWC gTams Ha0 '
Pr=sasuse at pecer, PM incaes Hg "
MoisTara ey (1.339) &EE%E% L
Fraczion = . o licecs °% - .

: ey (1.329) lizess |, oGy (PM) (501.7) -:;:3‘—'5—-_—
5= Hzo (T™) =9 .29 ,
MoisTuTe ( ) (1.239) - "
[ ( )(1.3:9)] + [t ) ¢ ) 1501.1)J .
{ ] ll
c-40
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APPENDIX C.3

POLYNUCLEAR AROMATIC HYDROCARBON (PAH) DATA SHEETS

INCLUDES

C.3.2 Controlled Emissions - PAH Data Sheets
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SOQURCE SAMPLING FTELD DATA

S—Zc)a.n E;A

METHO&S i
~A 8 [ s C._ILM”"\

Ce

Remarks ¥ »;O” Ha Vacu v, JUOJUJ\L:

¥ Losthcloed ~ 0,01k

C-42

%y Plant Name> , .
Sampiing Location> FDU\T,:ZQT # 2/ sample Ident.> PA#-— o5//- ) il
sz Date u:/“ f (MMDDYY) Time Start IDQ b> _ (HHMM) Time Finish r'zzmz:f (HHMM) I
Duct Dimensions X _ ft. or Diameter 2.9 ft. '
- 1) (a1 - -, (3:5)
PTCF (O, 94 DGMCF 958+ Test Duration g F min., @
29 Nozzle Dia. T;:'BS Hinches 2 C0 Cbm_” % N;“:” 8%2} l
Bar Press. : ' "Hg % C0. 7.5 % Ha 0" .
Static Press. -{J‘.’ﬂi "H.0 % 0, JQ.Smm- "% CH, o I
(m,‘*Initia] leak ratgm',ﬂg.gfz cfm e Condensed“ﬁgter; g(af}.“_ﬂ:l" wrdl gms \
Final leak rate , ¢ fm Filter wt. gain ) gms i
Operator initials EE( i Probe wash wt. gain mﬂ_‘_ gms .
=1 (9:7) l-\
o Fiote 8
Ory Gas ap a Stack —_— Hot Box doptrges | L. vac. it g
Clock Mater in. in. Temp. Inlet Outlet Temo. Temp. In. Hg
P, o Reading 1t’ Hy0 .0 °F F F °F ‘r Gauge _
ws 1913 NO3ANHE L0 168 A0 (16t (5189 (2549 | RANI2A ‘.
- oP [1030 [1472.39 odl e Pon — — -1
( SHIToRTHA o [ ag [ a7061 190189 [ J4p0 12581751 |
e |SI0 N1 A3 as | 50 1,32 1164 192 189 (360 [85¢ 7.51
oo [0 1 1B0.3 .38 |21 — -1 — 12L0D 54 | — m
Alg _IOP i | & Cran 10 vl LEQMZ‘/dLQde weoeaeldetily o | S09 '
mABOONND [\A) Tdl — | — [ — [— [ —1] = T_ — | =
oz 509 1137 | 181,341 32 [ AS116D 194 | 99 [247 [ 346 [s.0] B
wal S50x)iRy | 153 941,34 1. 221162194 93 T35 6015 Q)
e A7 LIRS 153 8 1. A5 16161493 91 [248 T 260150 l
ws 100 1)WY | 15497, 34] 081681931 [aHo 1259 15,0 ®
vs (SO0 T1IR 2] [5R.831. 701,22 165 (a4 % 1360 | 25 7155 2
oSO nRD 15697, 38 L a1 (165 194 Q. (248 Q5210 D &
"3 U011 153 | AR 31 let [9/]9) [Q53 [35][7.0] .
oReal)dosl 159.9 421 A7) 162 | 9414 [359 | 248 7.0 | |
20 \ 1209 (600 [ 331.21[ 163 [ 96190 | F57 | A45[75] ™
s I3l el Y] — i M ~ il I — i —!
- Elmli l%‘%‘ﬁ J%:IJ}SQ l(gﬁ '(F:jm{): ,(:('?sp C(’uél 273 3(:’;"1‘- ';(:5"‘ “‘(,‘7-2 l‘
Console RR)1-SA0  Fitter_ DAL Initlal Wt._o 5220 gms
, Sample Analysis
\ Weather V. \e@3.5, 80 1.0
- ‘ O 12 5,420,130
A23



N 2 )

'J' SOURCE SAMPLING FIELD DATA /‘Z
ol EPA METHOD 5
/.y Plant Name> o ) _
) Sampling Location> sample Ident.> P AH- OR”-1/ ~ D]
I Aoz Date (MMDDYY) Time Start (HHMM) Time Finish (HHMM)
. B | ) B aesa
‘ Duct Dimensions X ft. or Diameter ft.

\ Bt 10 TR:4] (39
' PTCF OGMCF - Test Duration . min.

/(;tt_!g) Nozzle D?;. ‘ ( ‘inches %z CO % N;m"

: Bar Press. e "Hg % CO; o % Ha e
I Static Press. = "H.0 % 0: v % CH, o)

03, Initial leak rats‘;m ___¢cfm o Condensed Water o gms
l Final leak rate ul: cfm Filter wt. gain e gms
]\ Operator fnitials o Probe wash wt. gain @ gms

{=:1) (IN2)

- . Cry Gas
I Ten'::::trre Last
| ae | R || R i e e | |
l Pe. e Reading rt' H0 o F ’r °F F F Gauge
e [E3 [1230[ 1533 .60 .38 [159 19€ 197 1152 [A60 7.5
¥ [EX Q341 1b46 L8O [ BI 1163199 |94 1287 1340 |80
( TER A3 TLE S [ BA [ 58163 (99 | 45 (169 1260 13.5
_o JED 11392116729 /1,901, 511163 /00 96 |AK7 1359 19.0
ljms EG[13461/69.53).521.33 1163 [101] G 354 (260 [ 0]

mo BT 135011709 | 9014 1189 (%4 | 97 1254 |3 611 6.0
l‘:" EZ| 54110193 [ 161V [1ko]9¢ [ 95 (252 1d40 1 5.01.
Bz 1 11358 (178,50 1 0ba |t | JAO[95 T 941332 (260130

ma b E 133031193, 0 D 16l W\ [ 16197196 1349 1A57(5.0
§ [EN[306[193.99 05 (30 1159 (97 (96 [anR PE4 5.0

ws BIAU3IC 174, 7 JB VO 1159 197 196 (24 (253 15,0
':“ STeR D)4 195,31 | — | — | — N - 1 — —

17

Al8
'hs

N, on
k-

. {4:2) {(1:4) {1ac7) (D:9) (:E'.ll (m:9) (4.3) (2):9) ($0:3) {87:4) (7814}

Console Filter [nitfal Wt. gms
l- Sample Analysis
'/\ Weather

/

23 Remarks

-
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MOISTURE AND TMPINGER CATCH DATA SHEET

%ﬁy&i?

Impinger
Number Solution Solution (mL) Configuration Weight (g)
1 0ry D — ey Final
— Initial
We. Gain 222,72
2 OY‘h T g(—:‘; . Final
- Initial
We. Gain
T 19 :
3 S,—/.C.aGf) -_—’)Oct‘. MaJ Final
Inital
“t. Gain
4 Final
Initial
We. Gain
5 Final
Initial
We. Gain
6 Final
Initial
WE. Gain
7 Final
Initial
We. Gain
. . 244 3
Total Impingers Weight Gain (MWC) (grams) -7 Analyst
Corzected sazple Vel. (DGV)
- (net vol) x (DGMCT) = £z
Avg. Deter = «» TM ®w AvD. Jeter tecm, OF & 460 w R
Tozal i=p. wt. gais, MWC gracs HoO
Presasuze at oeter, PM lnches Hg
Mo istose (Wcy (1.339) 5555;3 e
Traction = . e enww ©
' Eswc) (1.329) Lisszij . [‘DGV’ (7)) (501.7) -t
g= Hzc () . ==? =.35
Mogistu—e - ( ) (1.339) -
Fraemas [ ( :(1.::9)] - [( Y () ¢5°1-7’]
( )

C-44

@
.l Wy

—

- - -

a
sl Wa e En

—



e s e R T A R T Temees R

-

! - - - r

APPENDIX C.4

PRELIMINARY CALCULATION DATA SUMMARY REPORTS

INCLUDES

C.4.1 Uncontrolled Emissions - Preliminary Calculations
Data Summary Reports
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. RADIAN
OISO ATHOM

CORPORATION

PRELIMINARY CALCULATION DATA SUMMARY REPORT

Name ﬁ;?“& ? Afk/f"xﬁé"%
Fosition Seiil st

Plant Name Ghred  Lonsd £
Date of Testing 5 /D5/87

Run Ne. Toc-0508

Sampliog Locacion .1.//[ 4

24

Tocal Tast Time (min.)

- . MY
SEEP LT oD ¥WLuuE

Percent Molscure 3D, 4 U/.o:,.

"Dry" Molecular Weighc ﬁ':LS_/
Gas Flow (DSCEFM) HLSe-  [9,i00

Percent Isokinetic JOD A

Avarage Visible Emiseion

B501 Mo-Pac Blva./ P.0. Box 9948/ Austin, Texas 78766 /({512)454-4797

Figure 5-1. Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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, - aE e e oW

v uwA W

RADIAN

3
=
Q

]
17

AVT fr

CORPORATION

Name

FRELIMINARY CALCULATION DATA SUMMARY REPORT

Position I/CequLM - rﬂ /&'{'

Plant Namae S/Oaﬂ Cc'r'.‘;‘/'fuc_f"ror\

Vs
Dace of Tescing ol /}0

Run No. {pﬂ’f'/rbc- ﬁﬂl

Samzpliaog Iﬂfﬁ:ﬁ cE15 —oL3] oG —OF28
Toral Tear Time {min.) Z2

Sample Gas Voluma (SCFD) 5,849

Percenr Moiscure 28,17

“Dry" Molecular Weight 24, 2

Cas Flow (DSCFM) /14, Eoco

Percont Isokinecic C?'c’ &

Average Visible Emission

/_4.0!7 1% 528

l/f"r' zele *

-

2021 o« |.cozd = /5. £49

- C41 29, 92 el 4
- 25 0x .O0FTLX joo : A Eas
/5.64‘.?1'-(/35'.0x.0¢71) - 287 e
) ' H. 0
. \
: fr4e( ) [I8PxTs . 19.4opr
s 84} ‘/\ < = £0. /
., MUJ;(P: / 25 > x 301
/:‘64':) ‘f/ / ' / / ' 74'é \\‘. ‘,/ ZQ?Z _ 4_7 4_
22(go) ' occzrai [ gy, 528 /1 e
’ 59, 4 .
" Leo = —ff— koo = F.L 7

S ke x

. j/_A: [

8501 Mo-Pac Blvd. / P.Q. Box 9948/ Aystin, Texas 7B766 /(51214544797

Figure 5-1.

744 XS5 X

c28 30.71 23 X/Z,/Cijczil’/g.éoclfcrﬂ

Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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RADIAN

CORPFORATION

PRELIMINARY CALCULATION DATA SUMMARY RFPORT

Name 5/057’\ Con::f‘f.f.nf"[/.ofl 50

Poaition

Plant Nama
/!
~
Date of Testing - ﬁo/_'?ﬁ"

Run Mo. /Zfr]"/T'oC R“’I3

Sampling Location I/C.n"{'uff Tnlet

Tocal Test Time (min.) %2 Hgo = 156 1325 134

s volume (somy /5. 038

Percent Holsrura 30- _2J

"Dry"” Molecular Weight 9. 4
Gas Flow (0ScRMy__ /B, © QO

Percenc Isokinecic ?3 .0

Averoge Visible Emissiom

£28 20 .3/

, . cr, 4€
1 bho . 252 x. 0472 x /00 : ot
o 15 = 303 7% R
Lo32+(138.3 v 0#72) N, 77
. A <. 166 - 1
_/4"_7 /e - Fr4e(. &4’ 74 - 499 Ao 203
V259 x 30.13
’ /5 028 : v/ ) TR A
Heazle * S2lec / / / Z-f i - 4827
22(6c; ! .occ3z47 I /- 303/_ ~28 ;\ 3013/
A D M

e s o Ko 980

30./3

Ft 18 -
F9.9 Ve Xbox 735, "‘E&Ix{/'&fﬂ/ x (2.19 [t7 - Jg ooc LzCFM

8501 Mo-Pac Blvd. /P.Q. Box 9948/ Ausiin,. Texas 78766 /({512)454-4797

Figure 5-1. Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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RADIAN

CORPORATION

PRELIMINARY CALCULATION DATA SUMMARY REPORT

Name f/oqn Cpn:'ffuc'ftulor\ Cg

Posicion

Plant Name

Dace of Testing —f-/fo /c.‘?‘{'

o No. Fart /TOC Kun

Sempling Location VenFwr s Iﬂ/c'/'

Total Teat Time (min.) 52 1biq- =630 §40~- 1656
Sample Gas Volums (SCFD) 4. 459

=2
Percent Moisture /Z- o

"Dry" Molecular Weight Lc]' £

Gaa Flow (Dscm)__ /7, /00

Percent lsokinecic % 4’

Avernge Visible Emission

‘. “i€  30.3]
Veer 11967 x 7o x 55, X [oc2t |4 459

142 =
7-4)—0 - —-——/.;7_)(‘04'71’(,00 = 320 o

4457+ (1439« .01 Mo

Am Ve = g #2( ag) —LE2210 47 Heo 72, y
,/z*’4/ 30.14 e

V. Lt tET 73 z_c,'.qz' o
/'/:?3':1!62 2, (é" / Cee 1247 /' K'z_g Y /6"‘-/4- /_32.—/ - 4’72—

- - 412
07-:-_[.20- ——-————-475 £ loe = 77'4-070

"
!

\
£
R A

3
[&]

Ly

| N

9
o

1~
hy
~p

-~

47.5 Ftlepe 260 x o X f_‘;g’)_ x(/—.ar;, x [2d9 = [7 /00

4501 Ma-Pac Biva. / P.0. Box 9948 { Austin. Texas 78766 / (512}454-4797

Figure 5-1. Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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RADIAN

RADIAN

PRELIMINARY CALCULATION DATA SUMMARY REPORT

Name 5/0ﬁ'\ &q:’.?f—r‘uc TLI‘O'\ éo

Poosiciom

Plsnc Name

Date of Testing 5//0/5’4-

Run No. FPED  Kun [

Sampling Locacion  Ve@n?t uri Tolet

Total Test Time (min.) _ &5 % j4il - 443  14L£2- 1545
Sampla Gaa Ynluma (scrm) 2/ 974

percent Motscure__20.3 (fart/Toc Kin 2]

"Dry" Molecular Weight 29, 4

Gas Flow (DSCFM)

Percenc Isokinegic C]é: Z

Average Viathla Emission

Y rem 2, 2
Vier = 22 625 x 222 0 2221 [ oozg = 2/.976

552 X 29.92 oy
Cp
Iz = 55_18‘/,34/-;'_/.4ox756 - A
4 25 9x 30.13 4.7 HoO
T i, 0= 258x 472X |co - 9 Yo
/6.046 #(3s.&x.0¢72) T =

‘ . - .,/
Vipwats - 219767 |/ 3s¢ 02992 /T, - £2.4
E5(b0) \.occlélot 528 j{ 3043 /(' 7%/

£2.6

ST N

L=

x loo = 96.2- 7,

8501 Mo-Pac Blivd. / P,O_Box 9948/ Austin, Texas 7B766/(512)454-4737

Figure 5-1. Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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TRU_TeThEEY SALTIT ATION TaTA EMANEY S ErIET

v THloan Lon= *ruction Co.

= civica

Flant Neze

Sate of Toscing /1] 24

T tio. <L 2

fi=oiiag Location /&r] Fur: Lnlet

Toral Test Tize (2im.) 90 {220 -~ [Foo
Siiole Cas Volume [SCTD) 22 478

Fu-cemt Mifsture 0./

“Lry' Mrleculaer Yeighc

CUE Tlow (DsC™H)

Ferzent IsoWIn=iic C/'_ 0

10\

= 30.3 .
Vop - 24 516 x F5o— X Gaay X loe2t = 23,415

214.1 x.04TLx 100
23. 478+ (214:(x.c#72)

Avg Ve = prt6(.54) [ box 721
257 x 30.12

13. 478 I ooqsy 2992

--/o(.goj (,oomé.?o/{\ Fz3 J\ Po. /(}-.Baf/‘

7@}%;0

1

201

= £4.8

/ﬂjo?.afé = = f—ié

2.6

YAELRS == x oo = 96.0 7,

8504 Mo-Fac B /PO 3ox 80257 Auslin Texas T8785 41802707

Fizure 5-1. Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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LI CrLolTeT T

®

Zlean _ConzTvuction Co,

riziom

Caie of Testiag 5/"’/84
su= No. PAH o
faznling ‘_;-cz.:icni_’(ef %Mr ‘ Ih /<:7L

Toiil TesD Tize (=2izl) 45 oz - 2 //4‘3 - )20 7

Tamule Gis Voliie ‘.E-CE-'D)_%_/_ZJ_Z_._ij_é_

swerzge Visible I=f=sion

—

/ L5 22.30
'/:,_F T 22.44€ x T4 X 299z X [oczd = 22 332K

7}/ . 223.7 x.c41L x [cO
o /10 - - 7?.9_;./'!13.7xﬂ47-'_ v 32.!

—— e

20. /174

Ag Ve = 2 22( a4, = £19

V257 x %0.11

22.338 7 t L 743 /l‘f??-\(
[~ 32:,

Vitonate * ,
Mora/e 4.3(50} Ll 12_4-7—/7-' <18 ”_30 /2-7

= 72.

7. [s0r—212— X Joo = 948

£18 Zo. /% .
19 Hoe 1o SEAK TR X (1301 x 121941 + 18 400 TreFm

Z3Z7 'p-Tac Sive. iPC Sox B82E ' ausnin Teras 78758 (39I.202 275

1

3]

Summary Form for Sloan Plant Testing
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APPENDIX C.4

PRELTMINARY CALCULATION DATA SUMMARY REPORTS

INCLUDES

C.4.2 Controlled Emissions ~ Preliminary Calculations
Data Summary Reports




RADIAN

CORFORATION

PRELIMINARY CALCULATION DATA SUMMARY REPORT

Nmé\[‘{\n%xc Pl\.}i—rﬁd‘—tﬂ‘ﬁx lh’.lu—v ] \.r.d Lk

Posicion '(_"C‘C"T']_ "3\ o 6(_u n_tg_\,(

Planc Name S\_,(‘tn‘._-\\ﬂ f\LA—Jb R LU"'Y*-'

Dacta of Tescing

(OB0Rg «

R No. J(DC —~

ORDS

Sampling Location 6 T (‘_‘(‘3

Total Tesr Tima

(ata)__J ] Y

Sammla Gas VYolume (SCFD) F}- q F;
Percent Moisture —) C‘,] Q

) ]
"Dry" Molecular Weight .30; /
Gas Plow (DSCEFM) /14 S0

7

Percent Iaokinetie 9 /, 5
Average Viaible Emisgion

8501 M

Figure 5-1.

o-Pac Bivd./P.Q. Box 9948/ Austin, Taxas 78766/ (512)454-4797

Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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RADIAN

RADIAN

CORPFORATION

PRELIMINARY CALCULATION DATA SUMMARY REPORT

Name

Posicion
Plant Nams_ = /0@ Con.:?(f’uc.?élloq Co .

Bate of Testing__S//0 /84

Run No. fgr7‘/779C. ﬁaxn.l

Sampling Locariom l/éﬂ Frr: (?u ?‘{/C’.TL

Total Tasc Time (min.) /4 . aes7-68322 oGi-0F3L  0F4L- ezt

Sample Gas Volume (SCFD) 4‘/-«

-

Percent Molstura 2‘5- o

"bory" Molecular Weighe 2—?. <
Cas Flow (DSCFM) /Zéoo

Percent Isokinecic /0/ 4‘

Aversge Vigible Emission

1}

-
_iz .
s F4 9« n,,? X 23;:7 X, 9€ee #/.55 ¢ s PEn

292.9 x - 0¥72 ¥ joc ' -
€5+ (292. 9 . o#71) 250

145198 e ""‘;Z
Y266 x 30.24 '

g Ve = str 46(.e4)

. - FH.LE / / / / £i4 - 2792
Ar?_.-,f TL(/go .0003(.?4.7/,\ /—sz/ Vo528 - 30,2_6 )

7, Lzo =1 x loc = lo]. 4 e

I
b

A
1
]

SV

I ‘ -3 20.24
|
|
i
1

r’ LR B
“ b 7 Mgee KbOX T E X 194, X TS X %3245 17 BeoLscm M

8501 Mo-Pac Biva./P.O. Box 9948/ Auslin, Texas 7B766 /[512)454-4797

Figure 5-1. Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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CORPORATION

PRELIMINARY CALCULATION DATA SUMMARY REPORT

Name i/o'-‘ff'l C’Dn:-fl—/“c"tl.r}ﬂ (a.

Position

Planc Name
Date of Testing 5//0/84-

Run No. /L/l_;f /7_0(, Pur\ 3

Sampiing Location Kzn turi O 7"/& f

Total Test Tima (min.) /2~ HET-1213 1328 - 403

Sample Gas Voluma (scFD)_ 4/.8%

Percent Molscure 304'
"Dry" Molecular Weight 2‘9- =1
Gas Flow (DSCFM) 17, 100

Percent Isokinecic 106.0

Average Visible Emission

TR 20.2

ZeF ® 45' 20 )( (4‘(7 X 7—7 ’?.Z- K = 4‘/'04 CO;. 55
z - Ob- Ig'o
T o 27T w.ctll x/ao _
f HEL+ (2277 ». 04732 3o.¢ Mo 775
/570723 HO 304

Argle = £5.48(5q) L= = 384
f2&. ¢ x 30.30

L//l/clll/é = 4/ 3 4-

, Z‘ifz"
71'(60) 0005‘?4-7 // 304—// !30 30/ ‘ltoci

- 40.7

-~ 3 . L
,«841"1'/&)(60,4 é:f x———-—f_;‘?: x(/-.aoq-}x 1232 ¢F " = 17 joo LCFM

8501 Mo-Pac Bivd. / P.Q. Box 3948 / Austin, Texas 7R766 / (512)454-4797

x/co = [p6.0 T

Figure 5-1. Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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RADIAN

CORPORATION

Name :/04

PRELIMINARY CALCULATION DATA SUMMARY REFORT

n Cff‘n:'l"fuc 7L/.OH /'__g

Posicion

Planc Name

Data of Teacing 5‘//0/84
Run No. /%f/' /TbC /?ur‘l ¢

Sampling Locatiom VﬁﬂTLur:’- Ou_'fL/c'IL
Total Tear Time (min.) 72, I537-i613 1627 1657

Sample Gas Voluma {SCFD) 270/

Percenc Moisture 30. é

"pry" Molecular Weight 2'? 6

Gas Flaw (DSCFM) /&, 700

Percenr Isokinetic lofl. 3

Average Visible Emission

L5 2p.31 _
[/:(_F = 41,22 y —5—55—,( 2942 X 0.75'- aq of .
T Hoo - 2650 40472 ¢ 00 . O 14 E
- . /‘_ gl,‘l -
39.0/ +(3650X,0Hz) 2o0.6 Mo 190
Hoo
o e 4
A{T s 55"7‘8(—84-) (L 757 = 3782

2.ox Z0.320

\

v, . 370/ / \ Ll /2992 / o
Yorg e 73 ( — ' = 22
60) (Tcoos9e7 )l 538 3030/ (7 308  ~ 7

353
1.8

316 H/:ec XboX =8

7, IT50 =

1
(NS

M

X foo = fOl. 3 A

20.30

ez %

l‘l r‘r‘.
3997 x(/-.aaé,/ X12.32:07 =6 Too DscFM

2501 Mo-Pac Biva_/P.O. Box 9948/ Ausuin, Texas 78766 /({512)454-4797

Figure 5-1.

Example of Radian Preliminary Calculation Data
Summary Form for Sloan Plant Testing
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T T S L R e R e R N e

Nome f/_oqfr __Cr;n -._;:fff/‘crelﬁf..:vﬂ Ko,

ate of Testizg 5/”/84—
A Nao. PA/'/

e oiatics tocacton Venturi Cutler
“otal Tasr Tize (zin)__ 7./ 1026-/030_ (/o8- 1117 13]-7212 42i4~/3iF
Cooiie fes Totize (327D) 2777
Scencoveiscce | 210

Pt wtl s -_-.;;'5;—,;________2__'4/,_7____“” o
Tes Tl :-:--c:-m__ﬂ,__éo_o

Ferowr: Iz-hilzellc /QGZ_Z e

Tesyae VieZitiae Zziigien

T8 20.%0
o T 20 2
l/:.!,- 20, q X ~< X 2_7-672_

ATPN %%3;.0472x/oa
7" o 2777 + (264.3x 0472

=3 6455- - %0 ! ,-‘vﬁ'-;m
Vgl x . 3

V’. _ 272.17 "‘/ / . (62'2‘ :(2_7'({_1./
/

K eqs = 2777 o7

2l0 M. go

/qv‘j Va = 55-4—8(’. 5‘4:.

\

-

e / = 1 [ ——— b
awe '?7(60) L 000827 528 (0.3 4| J-. 34 / 44.0
44,0

JoI20 = —gp— x /o0 = [09.7

5 el e me mE

N

SEB 3a.3(

0.1 #H,, xbox Zr—X T x(1.-.3] Jx jp3zf

2207 Mo-Pac Siva, /P O Scx 2948/ Auslin Teaazs TETSS EiC 432.4737

4,
*
g
N |
(AN
0
>
W
l‘l
N
N

Figure 5-1. Example of Radian Preliminary Calculation Datsa
Summary Form for Sloan Plant Tes:ting
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D.2
D.3

APPENDIX D

SAMPLING LOGS

INCLUDES

Daily Sampling Logs
Chain of Custody Logs
Sample Identification Log




APPENDIX D.1

DAILY SAMPLING LOGS
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DAILY SUMMARY LOG - MAY 10, 1984

Cleck
Time

Inlecr

Ihlf:
Parcicle Size

Quclet Diatribucion

Visible Emissions
Obgervarions

0800
0812
0815
0817
0818
0831
0832
0B16
0845
0900
0911
0912
0914
0928
0932
0945
1000
1015
1021
1027
1030
1100
1130
1137
1139
1140
1155
1156
1200
1213
1215
1321
1325
1128
1330

1341

1400

1404

1410

1411

1415

1430

1443

1452

1500
1530
1537

1540
1545

1600
1613

1614

1621
1623
1610
1640
1656
1657

1658

Started TOC Run 2

Finighed Porc 1

Scarced Port 2

Finished TOC Run 2

Sctarced TOC Run 1]

Finishea Porc 1

Scarced Port 2

Finished TOC Rum 13

Started TOC Hun 4

Finished Porc 1
Starced Porc 2
Finished TOC Run 4

Scarted TOC Run 2

Plant Down
Resumed Run 2

Finished Porct 1
Starced Porr 2

Finighed TOC Run 2

Scarted TOC Run J

Finished Pove L

Starced Porc 2

Finished TOC Run J

Started PSD Run L

Planr Down

Resumed PSD Run 1
Scarced TOC RAun 4

Finished PSD Run L

r
Finished Porc 1

Started Porc 2

Y
Finished TOC Run 4

Observations Started
Observacions Stopped

Observacions Continued

Observarione Stopped

Observacions Comcinued

Observacions Stopped

Observations Cancinued

Obgervaciuns Stopped
Obaervacions Concinued

Observarions Stopped

Observatfions Concinued

Obgervations Stopped

Obgervacions Concinued

]
Obgarvaclons Stopped
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APPENDIX D.2

CHAIN OF CUSTODY LOGS




CEALY 2@ -USIODY FEPORT

7Y

Ao E/| ;o _-? /,:',...',1.,-‘ -

Pomition__ Qo gl

ol Comparay Kl n . ; o3’

] Ao sl s

Sawples 2ea'd from__ i apt (Nopnaes  Comormse Bo._ 277 oY - O35 64

Daze Sawples Rea’d_S /1 LY

Saomles Boyeilad (lise)

SCC-o3  SCC -2 sl -38 SCC -0 SCCE
SCC . oY e -2 S -39 SO0 -5y SCC - &4

Ste.eh SC ¢ - 30

50 7L SCC 6l _Scc-gd

SCC - of SCg - S

SCC-43  cco- (& _SCc-12

e -2 SCC - 34 SCC- 9¢ SCe-dc

S€Co2z _ 5CC 45, SCC YT 5CC-13
M _ﬂl‘_ﬂ Reverpdal ([ab Book So.)
Tl Sdosy fhia b- xY  KAS ;,,L__,‘,h_i’_

Sonplen Deitoerad o | oy O “C..I\I.I.L‘\\ LrRP\S)
Dats Dalivered S 30 -5

COMMENTS (rots Ony SORLEAITION, 62a,)

s iz o verify char the wEDles demigmatad ciove ware hawdled by me, that oy
axPolies ware notad ond recorded sither in g laborasary notabook or on chis shast,
and thar the cmlyses were parformed on chs dasigrated sawples.

St'qnd {_.(.,4.:/ '? {fzwél:\-—— Dacs S-/j{"/y a4
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CEAIR OF CUSTODY REPORT
) ) 14 . ?
e Ef{‘ ; ? ’/j/u"/i-'.n)'_':f‘/‘f Compeony rﬁ-j /;,;/l 94/ Cu £ P

Posttian__ G . c o\ oL Deparoment J’k-uc,«/ k-fl O I

Soples Rmp'd from DBy Chaony s ZKLTeR b '
—_— . K

Dace Sawples Rea'd 3 -// N\¥

Scomles Soreiled (Lise) (F:1%¢R5)

COMMENTS (mOte OTy SOMTANLASTLON, 4t3.)

S5CC -o(__‘) Scc - 33
SCe -1 SCC - 27
HCC 70 SCC - 4t
sCe -2 SCC - 9.5
SCC - 257 S C-99
SCC -
Analysss Mﬂn—i Derca Rescrdad (Lab Book %o.)
Eiigge woalid to Sl Ed (b § 8 O £E1
L.L \\)LA\-V\, \.ak.’ f\-\\-\\_ - )
Sawples Delivered to_— Soedic ol o {p -

7

Date Daliverwd

This ts 0 var=fy thar the soples demigrarced chove usre howiled by me, thrr omy
o iias ware moted oud recorded either in a Leboratory notsbook or on tina shaet,
ad there the omilyses were pert mmmmm

Signad S R ea S/1E/5Y

oees /}2:.- wv\ Cy




CEAIR OF CISTODY REPORT
Bame = 4. G _P ) el g2 0 Cmnj .'3-’?-‘1'- gal C:l:,. .

Pogition ‘:3\' I

Deparomere_ .. o) Cfesing lig

Saples 3ea’d from Sy L_..il,p',',lmd

Contraot fo.

Data Sampies Rea'd S 1154

ml‘l W (liat) [ Al’.’.c"\l.} . ')- -._\-“’. .'\a- '\"-\n.r'_, )

SLC -

SCC -6

P i
VL ST I |

Slc -5

S -0y

Sece-19 i
SCC-2% S oY §
NAREA-1
SC ~37

Amzlyees Deryormed Dats Becorded (Lab Book Fo.)
/-)L.-r" ‘lun('- F;:’h)‘:'ll(:f/ - oy e e l.L‘.._E" !
UJ_(L\\ WA A Cowaland .g‘gs g df f}\.:\ﬁ-ol 3y HE|
NETT 1

T
Saples Delivered = - Srnedlz Jyalas, (o Vel

: 2 I~ - q (R -1‘ Y ‘-:‘?

Oxee Delivared
COMMERTS mots oty cOmMCONLASTLONn, sto.)
Thig ia to vertify thar tha soepies dasigmacad cbooe were houiled by ma, that any

oxrolies are rotad awd reagrded stther in a leboratocry noctabook or on thia shast,

and gt the amiyses vare
o N

orwed. the dasigratad sawples.
Llot 15

- ——

Sigmad 'Iig et \ Dars
Fioness .")_5;..:1,\,‘_;' g‘-j—c——'
D-10
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CAAIN OF CISTODY AEPORT
.- - o) -
S -0 7 Sy o Cowpary At Ar- C oY
mnt‘l:ﬂ T:‘:-‘.\ -1 Aot m
Sawplas des’d from_ il ki Loaif Contraot Bo.

Data Sawplas fex'd S -4/ gt

Saoples Saxiled (list)

s¢c -1
SDue - 39
ol - o
5CC- §Y
SCC - 96
S -ty
Analysss Perfcread Drts Recorded (Lab Scok fo.)

= [ ash —L)ul 1

D-11




CBAIN gF cosrory SErORT
e F‘H.'._\f {i\"\\‘ BT m ?\ f\(} LA ":_—'(,' \ 1
Pogition Gt Deprrtmeres P ieal Cpo o i
. m— - e -
Saples Reo‘d from_ 1) 4o Kol Comtraae fo. 00 o )Y o o

Dave Sawples Rea’d_ S5- /1 %

Sqproles Somdlaed (list)

Scc -9 S
scl -9
NCO s SOS

_‘,J(‘_‘(' -/ £

Ami.gm Emnd Dares Recorda] (Lab Book So.)
Do\ Mebeoe Audg s S - )8 S b 5
525 .
Sawples Dalivered to Aualss Co *"\"’L' {e *S_f'la’d/j.'(/
I

Daca Dalioered

COMMERTS (rots amy SOMTasmndTion, ats.)

This is to vemify that che sowples desigraced abuve uere handled by me, thrt oy
oxrolide uere wesd oxd recordad eithar in a lzboratary notabook or om tiia shaet,
and chat the omiysss uere performad on the desigratad samples.

Signed é‘.—_-lh‘? 2 l P V4

donens_ / /—)u..' A ékit‘———
§ V
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convonrTom
CEAy JF CUSTODY JERORT
- r_.) 7 '
l Aone 3 Ao Compeprey |k fiaa Lol
Fosition Se gl ol Deparrmere NETARY il s {. .
l Sawples Gea'd from /1) J~ A’n_u” Comerase 8. 220 o dy O3 !
: Daze samplas Res’'d - // 5
. Sanples Sandled (list)
scc. g7
l' S C e et
||I Anglysss Peryormad Daza Recorded (Lab Bock fo.)
Tiial Dot Sefids S AS @Y shy w5205 ad
l Av- Aljs,') ° - )
1
Sowplen Delivered w_Sawdl: Ao Col b
r r
. Dats Delivered
COMMERTS (mote Tty OWMCaMNAITION, 6t2.)
[}
T™his ta o verify that the ampwples desigratmd cbove uare haxiled 1y ™, char oy
1 in 2 laborarory notsbook or on this shes

. nass .Q).\.W.-, ﬂ

D-13




Same eriﬁg,\,,m,\_\

SALY dF cUSTODY TEBORT

Compeony A Al tn s Ce, >

1
Spgition T bvgeid o A g

w "‘. g oA Tk N

Sawples dse’'d from _[pic Do e o

Comerant fo. "Z;?éﬂ_m& Oy -LY

Dats Samplss Aes’d

Samles Gariled (list!

_‘SCC_'L::CI S 1S 5Ce -50 T o
U - i S0, SOC -5 3 NOc e LY
50¢ - b sCe~11 sce-s¢ ¢ ¢~ LL
Soe -1 2 S-S S-S S~ b
SCc 13 sce - S0
SCC - 1Y scc - S F
Analyses Perfarwed  Daes Remcrdsd (Lab ook 5. )
PAN Edeaclion Sl /i _

Samples Deliperwi =

L e, B ——

CNMERTTS (mots ONy AONMEENUAITION, fex.,)




-

@AY o7 cpsTeny TERORT
Sama D AgR: [ hiaopad Comrpeeny Pad.oat oo
Dogition <~ -. binlons Departieent (0. "\i’\.nt."f--d
Sowples 2a'd from oo D Nl Comtrage 8o, _ 72 oS o b

Jata Samples Ses'd

Sawples fleae)

S¢Ce.93
_S_C;C - T
SCee - el

Anglyses Performed . aca Recorded (fab Sook fo.)
E‘\rncxlc:’\. giqn) j/l&&i
. 4 L
EC/ms .

Samples Delivered o éc‘«v‘rl—\ G&T‘figeh

Dace Dalinered S/25/5% )




—_—

==

—

APPENDIX D.3

SAMPLE IDENTIFICATION LOG

D

17




RAD-Code

5CC-05
5CC-06
5CC-07
sCC-08

SCC-01
5CC-02
S5CC-03
SCC-04

SCCc-16
ScCc-17
5CC-18

3C€C-19
5CC-20
SCC-21
SCC-22

Run #

In-Blank

Out-Blank

In=-Blank

OQut-B8lank

Tn-M

Sample ID

Remarks

TOC-0507-1400-1430

TOC-0507-1300-1330

PAH-0508

PAH-0508

TOr=-050R

Acetone Probe Rinse
Filter #002
lst Imp. Rinse

2nd & 3rd Imp. Rinse

Acetone Probe Rinse
Filter #001

lst & 2nd Imp. Rinse
Jrd & 4th Imp. Rinse

MeCl, Probe Rinse

2
Filter #026
XAD-2 Resin

1st Imp. Rinse

2nd Imp. Rinse

M:Cl2 Probe Rince
Filter #027

XAD-2 Resin

lst Imp. Rinse

2nd Imp. Rinse

Acetone Probe Rinse
Filter #004
l1st Imp. Rinse

2nd Imp. Rinse
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RADIAN

RAD-Code Run # Sample ID Remarks
Out-01 TOC-0508

SCC-23 Acetone Probe Rinse

SCC-24 Filter #003

5CC-25 Filter #005

SCC-26 lst & 2nd Imp. Rinse

5CC-27 3rd & 4th Imp. Rinse
In-02 TOC-0510

5CC-28 Acetone Probe Rinse

SCC-29 Filter #006

5CC-30 lst Imp. Rinse

SCC-31 2nd & 3rd Imp. Rinse
Out-02 TOC-0510

5CC-32 Acetone Probe Rinse

SCC-~-33 Filter #007

SCC-34 1st & 2nd Imp. Rinse

SCC-35 3rd & 4th Imp. Rinse
In-03 TOC-0510

SCC-36 Acetone Probe Rinse

sCcC-37 Filter {008

SCC-38 lst Imp. Rinse

SCC-39 2nd & 3rd Imp. Rinse
out-03 TOC-0510

SCC-40 Acetone Probe Rinse

SCC-41 Filter #009

SCC-~42 1st & 2nd Imp. Rinse

SCC-43 3rd & 4th Imp. Rinse
In-04 TOC-0510

SCC~44 Acetone Probe Rimnse

S5CC-45 Filter #010

SCC-46 ist Imp. Rinse

SCC-47 2nd & 3rd Imp. Rinse

(continued)
D-19




RADIAN

RAD~-Code Run # Sample ID Remarks
Out-04 TOC-0510

SCC-48 Acetone Probe Rinse

SCC-49 Filter #011

SCC-50 lst & 2nd Imp. Rinse

SCC-51 3rd & 4th Imp. Rinse
In-01 PAH-0511

5CC-52 MeCl2 Procbe Rinse

SCC-53 Filter #029

SCC-54 XAD-2 Resin

SCC-55 lst Imp. Rinse

SCC-56 2nd Imp. Rinse
Out-01 PAH-0511

SCC-57 MeCl2 Probe Rinse

SCC-58 Fileer #0238

SCC-59 XAD-2 Resin

SCC-60 lst Imp. Rinse

SCC-61 2nd Imp. Rinse

SCC-62 In-01 TOC-1-0508 Scrubber H20 Filtrate

5CC-63 Scrubber Solids

SCC-64 TDS Solids

SCC-65 TDS Solids Duplicate

SCC—RA Our=0% TOC-1~-N508 Scrubbar U O Filrrata

SCC-67 Scrubber Solids

SCC-68 TDS Solids

SCC-69 TDS Solids Duplicate
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RADIAN

1

|

I RAD~Code Run # Sample ID Remarks
5€c-70 In-02 TOC-2-0510 Scrubber H20 Filtrate

I SCc-71 Scrubber Solids
5CC-72 TDS Solids

l S5CC-73 Outc-02 TOC-2-0510 Scrubber H20 Filtrate
SCC-74 Scrubber Solids

I 5CC-75 TDS Solids
SCC-76 1 TOC-1-0508 Virgin Agg. Solids

l'-w SCC-77 1 Recycle (RAP) Solids

| SCc-78 2 TOC-2~-0510 Virgin Agg. Solids

l SCC-79 2 Recycle (RAP) Solids

: SCC~-80 Asphalt Cement

I ‘SCC-Bl In-03 TOC-3-0510 Scrubber H,0 Filtrate
SCcc~-82 Scrubber Solids

I SCC-83 TDS Solids

k SCC-84 Out-03 TOC-3-0510 Scrubber H20 Filtrate

l scc-85 Scrubber Solids
SCC-86 TDS Solids

(I SCC-87 3 ' Virgin Agg. Solids
5CC-88 3 Recycle (RAP) Solids

I scc-89  In-04 TOC-4-0510 Scrubber H,0 Filtrate
SCC-90 Scrubber Solids

I SCC-91 TDS Solids

- SCC-92 Out—04 TOC-4=-0510 Scrubber H,0 Filtrate

[ 5CC-93 Scrubber Solids

' SCC-94 TDS Selids
5CC-95 4 Virgin Agg. Solids

I SCC-96 A Recycle (RAP) Solids

(continued)
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RADIAN
RAD-Code Run # Sample ID Remarks
SCC-97 In-01 PAH-1-0511 Scrubber HZO Filtrate
5CC-98 Scrubber Solids
5CC-99 TDS Solids
SCC-100 Out-01 PAH-1-0511 Scrubber H20 Filtrate
SCC-101 Scrubber Solids
SCC-102 TDS Scolids
SCC-103 PAH Virgin Agg. Solids
SCC-104 PAH Recycle (RAP) Solids
SCC-105 PSD~-01 PSD-01 lst Stage Solids
SCC-106 2nd Stage Solids
SCCc-107 Cyclone Solids
sScc-108 Filter #020
5CC-109 lst Stage Wash
5cc-110 2nd Stage Wash
SCC-111 Cyclone Wash
5Cc-112 PSD-02 PSD-02 lst Stage Solids
SCC-113 2nd Stapge Solids
SCC-114 Cyclone Solids
SCC-115 Filter #022
SCC~116 1st Stage Wash
SCC-117 2nd Stage Wash
5CcCc-118 Cyclone Wash
SCC-119 In=- PAH-in-05-10 SCC-55+5CC-54 Combined
SCC-120 Out PAH-out-05-10 SCC-60+5CC-59 Combined

D=-22
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APPENDIX E

SOURCE SAMPLING ANALYTICAL RESULTS

INCLUDES

Particulate Mass (EPA Method 5E) Results

E.1.]1 Sample Fraction Results

E.1.2 Laboratory Notebook Data

Total Organic Carbon (Air Emissions Only) Results

E.2.1 Sample Fraction Results

E.2.2 Laboratory Data Computer Printouts

Particle S5ize Distribution

E.3.1 Sample Fraction Results

E.3.2 Particle Size Distributicen Laboratory
Notebook Weighing Data

Analytical Sample Matrices
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APPENDIX E.3

PARTICLE SIZE DISTRIBUTION

INCLUBES

1 Sample Fraction Results
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APPENDIX E.3

PARTICLE SIZE DISTRIBUTION

INCLUDES

E.3.2 Particle Size Distribution Laboratory Notebook
Weighing Data
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ANALYTICAL SAMPLE MATRICES
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APPENDIX F

PROCESS SAMPLING AND MONITORING RESULTS

INCLUDES

Virgin Aggregate and Recycle Asphalt Pavement Percent

Moisture Results

F.1.1 Virgin Aggregate Percent Moisture Results Summary

F.1.2 Recycle Asphalt Pavement Percent Moisture Results
Summary

F.1.3 Virgin Aggregate and Recycle Asphalt Pavement Percent
Moisture Field Data Sheets

Venturi Scrubber Pressure Drop Measurements

VYenturi Scrubber Water Flow Rates

Uncontrolled Emissions Wet Bulb/Dry Bulb Measurements

Controlled Emissions Wet Bulb/Dry Bulb Measurements

Liquid Asphalrc Cement Sample Collection Data

Flash Point and Smoke Point Data

F.7.1 Radian Smoke Point Results

F.7.2 Oklahoma Testing Smoke Point and Flash Point Results
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APPENDIX F.1

VIRGIN AGGREGATE AND RECYCLE ASPHALT PAVEMENT
PERCENT MOISTURE RESULTS

INCLUDES
F.1.1 Virgin Aggregate Percent Moisture Results Summary
F.1.2 Recycle Asphalt Pavement Percent Moisture Results

Summary




F.1.1 Virgin Aggregate Percent Moisture Results

F.1l.

2

TABLE F.1.1. VIRGIN AGGREGATE PERCENT
MOISTURE SUMMARY
Date Time # Moisture .
5-08-84 1515 4.14
5-10-84 0920 5.91
5-10-84 1200 6.44
5-10-84% 1600 5.73
5-11-84 1140 5.93

Recycle Asphalt Pavement Percent Moilsture Results Summary
TABLE F.1.2 RECYCLE ASPHALT PAVEMENT PERCENT
MOISTURE SUMMARY
Date Time 4 Moisture
5-08-84 1615 2.64
5-10-84 0930 1.64
5-10-84 1325 1.88
5-10-84 1615 1.80
5-11-84 1150 2.42
F-4

',l—' ——

- wr e=

= - =1




AR E
_

-

. ! -

)

m )
'-
L} -y
- — =

- S

F.

1.

3

APPENDIX F.1

VIRGIN AGGREGATE AND RECYCLE ASPHALT
PAVEMENT PERCENT MOISTURE RESULTS

INCLUDES

Virgin Aggregate and Recycle Asphalt Pavement
Percent Moisture Field Data Sheets
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RADIAN
CORPORATIOMN
PROCESS SOLIDS MOISTURE
Date 578@?’4
Run Yol -1
% Moisture
Beaker Beaker + Beaker + Dry
Sample Time Tare (g) Wet Sample Sample Conc. #
{g)
-W
D
WI ww wD i X 100
V=1 /5157 | 16 | #83.5 | il 2 o
R-: | |
L ljeis™| 1.4 $479.3 o7 ) o/
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Date -57/ C/S;L;L
r 4
Run foC -2
# Moisture
Beaker Beaker + Beaker + Dry
Sample Time Tare (g) Wet Sample Sample Conc. %
(g)
-W
Wy W Wy W_WD x 100
I
V-1 ©920 /7. ¢ L4773 LS 5 .9
K-1 (093] 17+ | 4100 J62.6 o
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PROCESS SOLIDS MOISTURE
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% Moisture
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Sample Time Tare (g) Wet Sample Sample Conc. %
(g)
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WI Ww WD wou * 100
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PROCESS SOLIDS MOISTURE
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% Moisture
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RADIAN
CORPOIaTION
PROCESS SOLIDS MOISTURE
Date S /i1y
Run’ ;)A /-/ -/
% Moisture
Beaker Beaker + Beaker + Dry
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APPENDIX F.2

VENTURI SCRUBBER PRESSURE DROP MEASUREMENTS
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F.2 Venturi Scrubber Pressure Drop Measurements

TABLE F.2. VENTURI SCRUBBER PRESSURE DROP RESULTS SUMMARY

)
4

AP inches
Date Time Water Column -
5-08-84 1035 18 .
1040 19
1054 19 ‘
1115 17 l
1130 15
1145 19
1315 21 | |
1423 17 {
1430 16 ’
1445 17 i
1500 15
1515 21 a
1550 10
1600 ‘ 15 '\
1615 15 ‘
1630 21
1645 21 -
1700 21 I
1715 21 >
1730 20 ‘
1742 21 '
5-10-84 0800 17
0815 17
083G . i7 i
0915 17 l
0930 17
0945 17 >
1000 17 l
1015 17 :
1025 16 )
1115 21 n
1130 22 §
1145 22
1200 21 A
1215 22 l
1320 17 ‘
1330 17
1345 17 .
1400 16 '
1415 21
1430 21 m
(continued) :

.
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TABLE F.2 (continued)

AP inches

Date Time Water Column

5-10-84 1500 21
1515 19
1530 21
1545 21
1600 20
1615 20
1630 20
1645 20
1700 20

5-11-84 0815 16
0830 16
0845 17
0900 15
0915 14
0930 16
0945 15
1000 14
1015 14
1030 14
1045 16
1100 17
1115 15
1130 15
1145 15
1200 13
1215 19
1230 16
1245 16
1300 14
1315 i6
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VENTURI SCRUBBER WATER FLOW RATES
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F.3 Venturi Scrubber Water Flow Rates

TABLE F.3. VENTURI SCRUBBER WATER FLOW RATE SUMMARY
Water Flow Water Flow
Date Time Rate (gpm) Date Time Rate (gpm)
5-08-842 1035 370 5-10-84 1330 370
1040 370 1345 370
1054 370 1400 370
1115 370 1415 370
1130 370 1430 3Je0
1145 370 1500 360
1315 370 1515 360
1423 375 1530 360
1430 375 1545 360
1445 375 -1600 360
1500 370 1615 1R0
1515 370 1630 360
1550 380 1645 370
1600 380 1700 360
1615 380
1630 370 5-11-84P 0815 340
1645 380 0830 340
1700 380 0845 350
1715 380 0900 350
1730 380 0915 340
1742 380 0930 340
0945 340
5-10-84b 0800 360 1000 340
0815 360 1015 340
U840 360 1030 340
0915 360 1045 340
09130 360 1100 340
0945 360 1115 340
1000 360 1130 340
1015 360 1145 340
1025 360 1200 340
1115 370 1218 Lo
1130 360 1230 340
1145 360 1245 340
1200 360 1300 340
1215 360 1315 340
1320 370 1330 340
1345 340
1400 340

a
Water flow rate represents average of Sloan's and Radian's meter.

Radian's meter inoperable water flow rate is Sloan's meter reading plus 10 gpm.
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APPENDIX F.4

UNCONTROLLED EMISSIONS WET BULB/DRY BULB MEASUREMENTS
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F.4 Uncontrolled Emissions Wet Bulb/Dry Bulb Measurements

TABLE F.4. UNCONTROLLED EMISSIONS WET BULB/DRY BULB
MEASUREMENTS SUMMARY
Wet Dry Percent Method 4
Date Time Bulb Bulb Moisture Moisture (%)
5-08-84 1424-1608 lel 313 30 30.2
5-08-84 1424-1608 164 308 32
5-10-84 0815-0928 163 316 31.5 8.7
5-10-84 0815-0928 162 292 31
5-10-84 1140-1341 163 305 32
5-10-84 1140-1341 168 282 36.5 25,3
5-10-84 1140-1341 165 305 33.5 T
5-10-84 1140-1341 165 298 33.5
5-10-84 1411-1545 165 300 33.5 (30.3)4
5-10-84 1614-1656 164 289 33 32.0
5-10-84 1614-1656 164 283 33
5~11-84 1108-1207 165 305 33.5
5-11-84 1108-1207 166 280 35 32.1
5-11-84 1108-1207 167 296 35.5
5-11-84 1230-1400 161 2964 30 30.1
5-11-84 1230-1400 163 303 31.5

®psp-Run 1 impinger moisture data invalid, used moisture data from

F-18
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APPENDIX F.5

CONTROLLED EMISSIONS WET BULB/DRY BULB MEASUREMENTS
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F.5 Controlled Emissions Wet Bulb/Dry Bulb Measurements

TABLE F.5. CONTROLLED EMISSIONS WET BULB/DRY BULB
MEASUREMENTS SUMMARY

Wet Dry Percent Method 4 :
Date Time Bulb Bulb Moisture Moisture %

5-08-84 1055-1122 147 147 24 -
1426-1739 159 159 32 29.5 .
5-10-84 0B817-1021 154 154 28 24.8 /.
1137-1404 160 160 32.5 30.2 ’
1537-1657 16l 161 33 30.4 (=
5~11-84 1026-1314 156 156 30 30.6 l
F-20 .




- ” — et n —

APPENDIX F.6
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RADIAN
CORFORETION
TABLE F.6
Date Time Processing Company
5-10-84 0830 Chevron HMA-175

The sample of asphalt cement was collected when a new shipment
arrived by truck. The asphalt cement used {(Chevron HMA-175) is a basic
asphalt to which light Arabian crude has been added.
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APPENDIX F.7

FLASH POINT AND SMOKE POINT DATA

INCLUDES

Radian Smoke Point Results
Oklahoma Testing Smoke Point and Flash Point Results
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F.7.1 Radian Smoke Point Results

TABLE F.7.1 SUMMARY OF RADIAN SMOKE POINT ANALYSIS

Sample Collection Sample

Date Time Description Smoke Point °F
5-08-84 1615 RAP? 360
5=10-84 0930 RAP 370
5-10-84 1325 RAP 373
5-10-84 1615 RAP 370
5-11-84 1150 RAP 367
aRecycled Asphalt Pavement

Qklahoma festlng Smole Point and Flash Point Resulrs
TABLE F.7.2 SUMMARY OF OKLAHOMA TESTING SMOKE POINT

AND FLASH POINT ANALYSIS

Sample Collection Sample Smoke Flash

Date Time Description Point °F Point °F
5-08-84 1615 RAP® 350 --
5-10-84 0930 RAP 340 -~
5-10-84 1325 RAP 340 —
5~10-84 1615 RAP 330 -
5=-11-84 1150 RAPb 345 -
5-10-84 0830 AC 360 580
aRecycled Asphalt Pavement
Asphalt Cement

F-24
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APPENDIX G
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INCLUDES
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Emissions Field Data Sheets
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APPENDIX G.2

VISIBLE EMISSIONS FIELD DATA SHEETS
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RADIAN
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Checked By
Type of inscallacion

Puel Stack Ht,

" - Observers Distancre from Stack

Pe.
Wind Speed
Sky Condition
Plume Color’
Plume Background
Pluma Behavior
Stean Plums

detachad Ft. from stack
attached ____ Fr. dissipated

Start Timm
Ending Time
Ending Weather
Wind Speed

Sky Conditiom

No. Units in Excass of
standard |

S min/hr. allow
No. Unics of VIO,

Direct

Direct__

20

" Remarks:

Plume

Oboeiarion Record: Form

]
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|
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Vind Speed Direct __ 12 1< 170 s 2 15|15 |5 | |
Sky Condition 13 1o lodinl ST a3 [S 1S5 s )& |
16 |S ol/ol/al ¢4¢ VO |70 TS |
Ho- 0 iz ® of 15 SIS yol s |5 |35 ] &5
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.Wind Spead

RADIAN

CK!HH'C"RIUPNDI'

Observer
Checked By
Type of installation

Fuel Stack Ht.
Observers Distance from Stack

Pe.

Direct
Sky Conditiom '
Plune Coloxr .
Pluma Background
Plume Behavior
Steam Plime

detachad
attached:

Start Time
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Ending Weather -
Wind Speed
Sky Conditiom

e —————————

Ft. from stack
Fe. dissipated

Direect
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S mwin/hr. allow
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20
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RADIAN

CORPORATION

Date: 74y 8. 1984

Type of Plant: Asphal/t

. Type: of Discharge: Strem, Pird, Hydocearboas
Location of Discharge: Pas¢ siwem Plume
Height of Point of Discharge:
Description of Background: 3/ue
Description of Sky: C/zmaz

Wind Direction: €

Color of Plume: wh fe

Duration of Observation: |4¢ minde

SUMMARY QF AVERAGE.QPACITY

FACILITY
SUMMARY OF VISIBLE EMISSIONS

,‘?w-/ #/
Distance from Observer to Discharge Point:

Height of Observation Point: )
Direction of Qbserver from Discharge Point: N

Wind Velocity: /0-/s
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Pluma Obsgervation Record Form
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DATE
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Observers Distance from Stack &
[@0O
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Plume Background

Plume Observation Record Form

BY

DATA VALIDATION

DATE

Plume Behavior

Stean Plume
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Ending Weather
Wind Speed Direct
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20
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CORPOZ-TION

6%

FACILITY

SUMMARY OF VISIBLE EMISSICNS

Date: Maa (9, 1959

Type of PTant: A;p‘\AH

Type of Discharge: Skoe_v fart. + HyLm.Ln
Location of Discharge: i st o Aaee
Height of Point of Discharge: 4Y“o-50
Description of Background: Blue
Description of Sky: Clea

Wind Direction: A - ww

Color of Plume: (gl’hé’

Duration of QObservation: (03 n.'-u-alx..

SUMMARY OF AVERAGE OPACITY

ﬁbl\l “'a

Distance from Observer to Discharge Point:/
Height of. Observation Point: € rou-~
Direction of Observer fraom Discharge Point:

Wind Velocity: §-/0
Detached Plume:

SUMMARY OF AVERAGE OPACITY
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Set Number Start End Sum Average Set Number Start End Sum Average
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3 9% % 213 310 T 6 23
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7 20| ax 3% 11,1 27
8 31 241 12.3 28
9 33 19 400 1. § 29
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11 X S | 30s /% e 31
ic 2| §9 | wag 2.5 + 32
13 5 repz | 390 fe.2 33
14 oYy 29 %0 . 34
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16 Jo D 39¢ /6.2 36
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Plume Observation Record Form

Date _Ma, (0 19§%

ObserverOqu}.-_l S"Vlrﬂ
Checkad By
Type of installatio

Fuel Q‘I‘ Stack He. 30

Qbservers Distance from Stack

Sky Condicion (iaaa.
Plume Color _ gk, £‘
Plume Background !E‘“

Plume Behavior ‘?anlulna

Steam Plume

detached Ft. from stack
attached ypmp Ft. dissipated

Start Time 71 3%
Pading Time ()4 0

Ending Weather [ Zﬂn

Wind Speed <./0 _ Direct_/)

Sky Condition (Z‘m

No. Units in Excess of

atandard
5 min/hr. allow 20
No. Unita of VIO,

Remarks:

M—M__ G-17

)

DATA VALIDATICN

BY

DATE

Source ~ iémn ;gmﬁé ( ::,
Address g?,,_.aa ﬂ;“é

f’n.w#— 3 /af'l

See, oc,
IXig. PLIERT) Min_ 1 O | 15 |30 45
_0 30 J

b 11 5

2 12

3 12

4 34

5 35

s 36

7 37

& 38

9 39 |J/o |/yy (/0110
10 40 10lyY | 5 (r0
11 - 42 /o | ro]to lro
12 42 y-BRX-ANE-A N
13 43 /o ll1olt0 |10
14 44 /S5 ]/S5SV0 | S
15 45 _{/0|/5 /0 |70
16 46 s s |75 {70
17 47 o/ |l/o] /70
18 48 /3 175|125 70
19 49 /S| fa|l 5| /85
20 so |/x|’20l/7elro |
21 s1_lss|so0l/0]| /57|
22 52 (/s |rolt0 .-s‘i
23 53 /sTVisThis o |
24 54 l/s71ts170 /0
25 55 plsolidlrzo
26 56 /S 1/ 10 | /S
a7 7 /o o | /5170
‘28 s8¢ |5 | /o0l o]0
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CORPORATIGH

DATA VALIDATTON

BY
Plume Observation Record Form DATE

Date Source _ Y/OA-V_ﬁn.uC‘_! C’D

ﬂ%_m.,_f.?_?_‘r__ .
Observer Dﬂl:r.\ SZw'a Addrass ()Dgn._a_ BEGEA

Checked By
Type of installation

Ay

Ao.# 3 93

5”. e-c. -
Fuel Stack He, »
@115 l3n (45 in [9] 15
Observers Distance from Stack o _ - 45+
. ]340 o /OliDl/ol/Oll 3p /557|157 19q |
t.
m—d X 1 (s l/oliol /s 11 |S | (5|5
D
stn Pe': — ATt 2 lislislislisl] 15 s 1ol is
Condition
my oy 3 /o 1T ol sl 33 S IS5 15 | e
;;““ ;"';“ . 4 s istisles] 36 115lis [ 20| s |B
ume Backgroun 5 ASIESVEAILE BT IRV -BRT- R WA 4l e
Plume Behavior .
s 1 & /31 /51/01 /0| 36 s | /S|/5 | /5
team jha:-7: 3 -
€ ?  lro {rol’s1 25l 37 lsolnelos|os
detached Ft. from stack < T
attached Ptr. dissgipated g 20 181/0 38 /3 180 l
Start Time J S |5 |s 19 /£ 190
Ending Time 10 SIS IS s | s0 |15l '
Ending Weather 12__ |5 {/oljolsoll e 1/5)/0
wind Speed ___ Direct__ 12 Dl S |5 5 2 o | /5 O | I
Sky Condition 3 (/o5 l/olS | 43 Vo | /5 _
. 14 FisiIs1 s ¢¢ 3 /5
No. Cnics in Pxcess
g es8 @ 15 /0 js | S| 35 i5 20|20
standard 16 ) % % loo]oo
3 m/hro allow 20 2 P{g& 2 37 ;5 {3 /'3’ I‘O
No. Unit £ VIO. :
30 1g 48 /D10 lro | /D
Remarks:
— 19 49 /lol/a] 70| 0
20 50 |'S |9alss il
21 51 /S /5 |15 |78
24 57 /Oy | 20| /0
3|23 (7 l9oloslee |l 53 |/olvs |so /s
24 (Sl /5l7251 s¢ s /s |75 /5
5 (SIS s 1S | ss 5170 lrs | 157
26 [T s /IS 15k 56 |7s|l0l75 |05
7 (1slr/otieltoll sz l)s|lrgrlrs | /5
28 Jo lro lrol ol s s |lis| /s |90
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CORPORATION -
DATA VALIDATION
BY .
Plume Observation Record Form DATE
Date [ﬂi;, 1D /9%Y Source - Y
Observer “m,',l Sawia Address
Checked By
Type of installation
nud-ﬂ- 3 3 f <
Sec. ec.
Fuel Stack Ht. I
- g 115 130 148 |!'Min g |15 |30 2
Otservers Distance from Stack B
. 1400 N I ANANA V- ANE: ET)
T. ‘
——'Hd Soeed bt 1 IESNAN ALY 11
via ] ract
peed ——  hreet 2 MAIA WA ETA Y BT
Sky Condition
3 /5170 /ol /0 33
Plume Color < s | sel/c 74
/ /S
Plume Background
5 S 19nlss FAx 39
Plune Behavior
] 5 |Balssl/7a 36
Steam Pluma
7 /D |l{to Is12¢ 37
detached Fr. from stack B
attached Ft. dissipated J S S NI-N VAN WA 38
Start Time ¥ 15| /5 |D0| OB 39
Ending Time 10 __|/5 |90 \/01/5 1| 40
Ending Weather 11 84 2 il} 41
Wind Speed Direct 12 42
Sky Condition 13 43
14 44
H’o.. Unitas in Excess of 15 45
atandard 16 46
5 win/hr. allow 20 17 47
No. Units of VIO. 18 .8
Remarks: 19 49
20 50 ;
21 51 i
22 52 |l
43 53
24 54
25 55
26 56
a7 57
F{ 4 58
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CORPORATION FACILITY
SUMMARY OF VISIBLE EMISSIONS l
Date: %Io( 1154 |
Type of FHant: Asphalt Ao # 3

Type of Discharge: faaw. * PJ‘..M_‘- Hy{m Distance from Observer to Discharge Paint: [S§
Location of Discharge: Past Ruom Tn Height of Observation Point: Grou ,,:{

Height of Point of Discharge: Direction of Observer from D1scharge Point:
Description of Background: -B-)-c-z.-S'k East '
Description of Sky: Qdua /d_.M
Wind Direction: AW Wind Velocity: $-fo l
Color of Plume: wh. bt Detached Plume:
Duration of QObservation: 2% n;'-wt, ] '
SUMMARY OF AVERAGE OPACITY SUMMARY QF AVERAGE OPACITY
. i —m
Set Number Start End Sum Average Set Number Start End Sum Averaqe l)
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7 1323 g 390 13.1 27 —
8 a9 39 2 | __ (5.0 28 '
9 33 Yo for 7 29
10 4} 4 | 1NY 2.9 30 |
11 4 ra < 1) 31 m
E f3 | s5 [3se | 3.3 32 1‘
13 ¥9 __livay 13%Q 1.1 33
14 o3 {O e S - 34 _
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CORPO-A?IOH

Plume

Date [fl;:., 10, /9&Y
Observer lb!:é: S’a,“'a
Checked By
Type of installation

_éhp_lmh Part
1 ] stack Be. 30 °
Observers Distance from Stack
/50 Fe.

Wind Speed _S./g Direct A/

Sky Condition 1. CIQ,IJP‘
Plume Color _ tJh) L.

Plume Background [ﬂ'“

Pluma Behavior ( 'Qﬂh“di

Steam Plume

datached Ft, from stack
attached ,o0p Ft. dissipated

Start Time [ 3%0
Ending Time _ /4 49

Ending Weather Q, At

Wind Speed $-/0  Direct A/

Sky Conditicm _P¢ :‘:ZD ,é ;" ’

No. Units in Exceass of

standard

5 min/hr, allow 20
No. Units of VIO.
Remarks:

DATA VALTDATION ¢
BY

Observation Record Form DATE

Source ~ S/ns -~ Cpo-vj‘/ (’n

Address

Run 4 4 /o ¥ 2
Sec. ec.

15 10 145 lwin a t 153 ! 4
g 10
d 17
2 12
3 33
4 34
5 s
& 36
7 37
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19 Iﬁ! 40 _l)ol/o0lr0 {0
11l - 41 - MV AIR-2NE-) |
12 '43 sls s |5
13 43 | s | 70l /0] 10
14 44 sls | s |35
15 5 1o |7l 57| S
16 6 o l/ollteal 5
17 47 3 |5 5 3
18 48 0| S |5 | .5
19 49 /01 0l/D 1S
20 50 S is|{/D1ra
21 51 T |y /0178
22 52 o lrolito] te
23 53 /ol <1/ | S
2¢ 54 s 15|35 l/0
25 55 |,0|/0{/0] /o
26 56 /b /0| 5|5
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CRAATBHLARS

CORPORATICH
DATA VALIDATICYN
BY .
Plume Obgervation Record Form DATE -
Late m‘:f’ 0 /9 X4 Source 5’/04nl ﬂo—:j‘g. 00
Observer vid Y Address (Eacoa [_‘)_uu-[
Checked By

Type of installation

Boai Y el a

SGC- ec.
Fuel Stack Ht, :
ob DL £ Seack Nin. 0115 [30 |45 [sig al1s
servers gstance Irrom ac -
. /é¢ 9 oltolro]l ol 39 |55
t.
I | S |l liolio 21 Jils
W S
ind Speed Direct 2 10|70 |0 < . 70
Sky Condicion
Pl’ , 1 |Islslsls | 5 |5 s _
ume Color _ _ p /o /0l /0l /o 14 JO] s oo | /D :.
Plume Background
hgi 5 o {10 | 51/0 38 |rolrd(/7d lrg
Pl Behavior
e 6 /015 s | sl 36 Vo |rolrolro .
P1 .
Sceam Plume - 7 5" {sro [rol/D2 || 37 s |/0]l/0|/D
detached Ft. from stack
attached ____ Ft. dissipated § (/5 |s/olis| /S| 38 Vo |/o]r0 /o_|
Start Time 4 IS iSl/s(45” | 39 (2571 /0lrD 70 | ™
Ending Time 10 Iy |yt s 40 15 || 5 /rl
Ending Weather 11 IS/ Sl |l g2 25| 1851704049
Wind Spaed Direct 12 25 /5 1/ | /D 42 O /701 101t |
Sky Conditionm 13 /o l/offol/oll 43 /01 /0| ¢0]¢D I‘
14 /s 125 | /|70 44 D)5 |lis 17070

No. Units in Pxcess of 5 /olio| s |s-

F
standard c_iéﬂ & o 46 g | /D] /01 175
5 min/hr. allow 20 <

-
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O
“~
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[
L)

17 1 47 /S li0] /0l 70 |®
lNo. Units of VIO, 18 : 48 tol/0| tal| 12 .
Remarks: 19 49 |/ol/elrel so
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a1 50 5 |/S|/S5 /5 |‘ }
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: Pe: 'r‘ _\3 -_m.ﬁ\
'lf.'. Rl ATION FACILVITY
SUMMARY OF VISIBLE EMISSIONS
Date: lo, 19%%
Type of Plant: Asphal Rern # H
W Type of Discharge: Skme- + ed + U,d meartors  Distance from Observer to D1scharge Point: /o0
Location of Discharge: fst Skam Plume Height of Observation Point: @ /0’
Keight of Point of Discharge: “0-SO Direction of Observer from Discharge Point: W/

Description of Background: SKy

Description of Sky: 8 Clea. Bluc

Wind Direction: AJ Wind Velocity: S-10©
Color of Plume: White Detached Plume:
Juration of Observation: 92 m,evtka '

SUMMARY OF AVERAGE OPACITY

SUMMARY OF AVERAGE OPACITY

2t Number Start End Sum Average Set Number Start End Sum Average
1 iS00 ! 4a< 155 2.9 2]
2 Yo | S 16O [ 22
L3 sa | 5> 195 2.2 23
4 S¥ | %03 860 £.3 24
I' 5 DY o9 230 = _25
6 K] 1y 3e /a.% 26
7 /693 | 3% aey /.0 27
8 9 34 {Fo .5 28
9 1 | &n 245 /9.2 29
| 10 Yy 255 /0.6 30
t n 5y | sa 5 /04 3T
1 12 P! 5% o | 3.9 37
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APPENDIX G.3

1
SUMMARY LOG OF VISIBLE EMISSIONS

l G-25




TABLE G-2. SUMMARY LOG OF VISIBLE EMISSIONS
Start Stop Time
Date Time Time (min)
5-08-84 1425 1521 57
1555 1616 22
1640 1746 67
5-10-84 0800 0812 13
0818 0836 19
0914 1027 74
1139 1215 37
1323 1410 48
1540 1614 15
1623 1658 36
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APPENDIX G.4

VISIBLE EMISSIONS OBSERVATION LOCATIONS
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APPENDIX G.5

VISIBLE EMISSIONS OBSERVER CERTIFICATION
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STATE OF NORTH CAROLINA
DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT

"“NOTI1CE"

This is to advise ])Q&!id Savia that on 2/30] 84

you successfully campleted requirements for:

.

Renewal of ''Certiflcate of Competency to Determine Visible Emissions' and thereby

wll1l require renewal on 3/30/85 . Please attach this notice to

_ ..
7

your certificate as it is the official notice of recertification.

Certification to determine visible emissions, by completion of a course of instruc-

tion and having demonstrated competency in performing visible emission evaluations.
Enclosed is a '""Certificate of Competency to Determine Visible Emissions' issued

by the State of North Carolina, Environmental Management Division. This certi=

a. ‘.-

ficate shall remain valid, untl] , at which time

it will reguire renewal by recertification.

i

Schools will be made available to you for renewal purposes around the time your
certificate is due to expire. For information concerning the school(s), call
your regional air quality office or your local air pollution control program
prior to your expiration date. Also, included below is your positive observa-
tional error (P. 0. E.) if any, for black and white smoke figured from your

fleld exam.

By am B e

“"p, 0. E." for Black Smoke 0.

"?. 0. E." for White Smoke @)

]

Did not meet requirements for visible emissions certification.

1
1
B

G-30 -
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APPENDIX H

VENTURI SCRUBBER MONITORING RESULTS

INCLUDES

Temperature and pH Measurements of Venturi Scrubber Water

H.1.1 1Inlet Venturi Scrubber Water

H.1.2 Effluent Venturi Scrubber Water

H.1.3 Temperature and pH Field Data Sheets

Total Organic Carbon (TQC) Measurements of Scrubber Water

H.2.1 Summary of Scrubber Water TOC Results

H.2.2 Laboratory Data Computer Printout of TOC Results

Major Organics Measurements of Scrubber Water and

Effluent Scrubber Water Solids

H.3.1 Major Organic Species in the Venturi Scrubber Water
Samples

H.3.2 Major Organic Species in the Effluent Scrubber
Water Solids

Total Solids Measurements of Scrubber Water

H.4.1 Inlet Venturi Scrubber Water

H.4.2 Effluent Venturi Scrubber Water

H.4.3 Total Solids Data Sheets

Analytical Test Matrices for Scrubber Water Samples

Sample Identification and Sampling Logs for Scrubber

Water Samples

Calibration and Certification of Signet Flosensor
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APPENDIX H.1

TEMPERATURE AND PH MEASUREMENTS OF
VENTURI SCRUBBER WATER

INCLUDES

Inlet Venturi Scrubber Water
Effluent Venturi Scrubber Water
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H.1.1 Inlet Venturi Scrubber Water

TABLE H.1.1. INLET VENTURI SCRUBBER WATER
TEMPERATURE AND PH MEASUREMENTS

Date

5-08-84
5-08-84
5-08-84
5-10-84
5-10-84
5-10-84
5-10-84
5-10-84
5-10-84
5-11-84
5-11-84

Time

1440
1555
1650
0820

0945 -

1144
1332
1540
1644
1112
1230

e

= AT+ AT o AT+ AU« A v S = AT = A = AT = AT S

.28
11
.10
.25
.02
.09
.16
-09
.12
.28
.00

]

Temp. "F

134
136
140
111
126
143
132
140
140
142
144

H.1.2 Effluent Venturi Scrubber Water

TABLE H.1.2 EFFLUENT VENTURI SCRUBBER WATER
TEMPERATURE AND PH MEASUREMENTS

Date

5-08-84
5-08-84
5-08-84
3-10-84
5-10-84
5-10-84
5-10-8B4
5-10-84
5-10-84
5-11-84
5-11-84

Time

1445
- 1559
1655
0825
0950
1148
1336
1545
1647
1116
1232

;

L R R Y Y Y Y, Y Y, B, ]

.87
7
.75
.75
.77
.75
.73
.74
.80
.86
.61

L]

Temp. "F
154
157
156
147
152
158
156
156
156
157
158

e mmmmmem ..
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APPENDIX H.1

TEMPERATURE AND PH MEASUREMENTS OF
VENTURI SCRUBBER WATER

INCLUDES

H.1.3 Temperature and pH Field Data Sheets




RADIAN

Scrubber Water -_/—_/\J'K-L—:T Venturi
Date fr?/gv/ka%
Run 7 OC - .Z

Time pH/Temp. °F Stream Temp. °F

/4D .28 /3¢

]555 G- 11 /36

/e 5© Ge /0

/40

Figure 4- 5. Scrubber Water Sampling Form

e e m e m e . ———————————
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Figure 4- 5. Scrubber Water Sampling Form

H-7

RADIAN
Scrubber Water —L——_-:“-‘E-l—- Venturi
Date 5—-// C/?“l
Run ) OC'Z
Time pH/Temp. -°F Stream Temp. °F
OF 20 .25 {1/
095 Lo )2 (o
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RADIAN
COENTUR ATION
Scrubber Water _L/‘\-/-'-'-ET- Venturi
Date 5,//6/3-"’-/
7
Run / OC -
Time pH/Temp. °F Stream Temp. °F
/[ ¢ AN /A3
/3°32 G 16 ) 32
1
Figure 4- 5. Scrubber Water Sampling Form

- Bl SR BN W SR G5 G =




RADIAN
._Scrubber_Water A A&7 Venturi
" Date, S /C/4Fﬁ/
4 I
Run / o C -—4%2

Tiﬁe ) #H/Temp. °F Streém Temp. °F
I5HE . .09 /40
)b 4 /3 o

.Figure 4= 5.

Scrubber Water Sampling Form




RADIAN
COFTIE AT
Scrubber Water z—/v'z.ET" Venturi
Date 47}4//3L¥
AT
Run ;)f?/v’“'/
Time pH/Temp. °F Stream Temp. °F
Ii)a LA 4
/130

Figure 4- 5.

b oo ] et

Scrubber Water Sampling Form

H-10
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RADIAN

Scrubber Water (f)LgTYLéE?“ Venturi

Date 57?/531%34#

Run E7TEBC1-" Z;__

Time | pH/Temp. °F Stream Temp.

J S 5.7 /5L
/559 577 )57
655 575 /5%

Figure 4- 5., Scrubber Water Sampling Form

H-11




RADIAN
CORR TN
Scrubber Water CiDL#jTLf;T- Venturi
Date S/e/sy
4 i
Run / OC -2
Time pH/Temp. °F Stream Temp. °F
OFLS 575 /LT
0950 577 /5

Figure 4- 5. Scrubber Water Sampling Form
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RADIAN
Scrubber Water 0LL7’/.£7- Venturi
Date 5’"//9/5391
Run / C}(: ~ 33
Time pH/Temp. °F Stream Temp. °F
Jl 4§ 575 /58
/336 573 I 5¢:

Figure 4< 3. Scrubber Water Sampling Form
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RADIAN
CEORPFORETINN
Scrubber Water C:kt771é?7— Venturi
vate____SJj0 /5y
14 7 7
Run ;CSiCT"‘?L
Time pH/Temp. °F Stream Temp. °F
/S ST 5074 /5%
/G T §¥0 /5

Figure 4~ 5. Scrubber Water Sampling Form
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R 1AN
Scrubber Water (e7LET7”  Venturi
Date < /11/ 54
r
Run ;:VQUQJ" /
Time " pH/Temp. °F Stream Temp. °F

)i

/2132

5.8
EYA

/ST .

/5K

Figure 4- 3. Scrubber Water Sampling Form
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APPENDIX H.2

TOTAL ORGANIC CARBON (TOC) MEASUREMENTS OF
SCRUBBER WATER

INCLUDES

H.2.1 Summary of Scrubber Water TOC Results

H-17




TABLE H.2,1. SUMMARY OF VENTURI SCRUBBER WATER

TOTAL ORGANIC CARBON RESULTS

Concentration mg/L

Water to Venturi
Date Run Description Venturi Ef fluent Water
5-08-84 Particulate/TOC Run 1 1120 1110
5-10-84 Particulate/TOC Run 2 830 920
5-10-84 Particulate/TOC Run 3 930 960
5-10-84 Particulate/TOC Run 4 990 950
H-18
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APPENDIX H.2

TOTAL ORGANIC CARBON (TOC) MEASUREMENTS OF
SCRUBBER WATER

N/

INCLUDES

H.2.2 Laboratory Data Computer Printout of
TOC Results

H-19
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APPENDIX H.3

MAJOR ORGANICS MEASUREMENTS OF SCRUBBER
WATER AND EFFLUENT SCRUBBER WATER SOLIDS

INCLUDES

Major Organic Speclies in the Venturi Scrubber Water Samples
Major Organic Species in the Effluent Scrubber Water Solids
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TABLE H,3.1. MAJOR ORGANIC SPECIES IN THE VENTURI SCRUBBER WATER SAMPLES

Concentration Found pg/l2

Compound Water to Venturi Venturi Effluent Water
Phenol 670 870
Creosol 97 200
Methoxy phenol 60 54
Cz—Phenol 46 69
Unknownb 75 44
Unknown 60 ND
Ca—Benzene . 120 190 [ |
C3—Phenol 106 170 .'
Hydroxy methoxy phenyl ethanone 100 200
Unknowmn 70 57
Unknowrn ND 56

a , .
Detection limit 10 pph
Unknown concentration based on relative response factor




TABLE H.3-2. SUMMARY OF MAJOR ORGANIC SPECIES IN EFFLUENT VENTURI
: SCRUBBER WATER SOLIDS

Compound

‘Concentration mg/g

Trichlorobenzaldehyde
Czo0—- Alkane
Cr2~ Alkane

Unknown

2700
120
120
110

Benzo(a)pyrene-d;» Spike (40)

29 (73% recovery)

s
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APPENDIX H.4

TOTAL SOLIDS MEASUREMENTS OF SCRUBBER WATER

INCLUDES

H.4.1 Inlet Venturi Scrubber Water
H.4.2 Effluent Venturi Scrubber Water

H-27




H.4.1 Inlet Venturi Scrubber Water

TABLE -H.4.1. TINLET VENTURI SCRUBBER WATER
TOTAL SOLIDS MEASUREMENT RESULTS

# Suspended Dissolved

Date Time Solids Solids mg/1
5-08-B4 1440-1650 G.005 14,700
5-10-84 0820-0945 0.002 12,100
5-10-84 1144-1332 0.003 13,000
5-10-84 1540-1644 0.005 13,800
5-11-84 1112-1230 0.011 14,200

H.4.2 Effluent Venturi Scrubber Water

TABLE H.4.2 EFFLUENT VENTURI SCRUBBER WATER
TOTAL SOLIDS MEASUREMENT RESULTS

—

%Z Suspended Dissolved
Date Time Solids Solids mg/1
5-08-84 1445-1655 0.197 15,000
5-10-84 0825-0950 0.086 12,300
5~10-84 1148-1336 0.077 13,400
5-10-84 1545-1647 0.096 14,200
5-11-84 1116-1232 0.104 14,100

H-28




APPENDIX H.4

TOTAL SOLIDS MEASUREMENTS OF SCRUBBER WATER

,_

INCLUDES

H.4.3 Total Solids Data Sheets
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APPENDIX H.5

ANALYTICAL TEST MATRICES FOR SCRUBBER WATER SAMPLES
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APPENDIX H.6

—

SAMPLE IDENTIFICATION AND SAMPLING LOGS
FOR SCRUBBER WATER SAMPLES

INCLUDES

H.6.1 Sampling Logs
H.6.2 Sample TIdentification Log
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H.6.1 Sampling Logs of Scrubber Water Samples Collection Time

TABLE H.6.1A. INLET VENTURI
SCRUBBER WATER

Date Time

5-08-84 1440
1555
1650
5-10-84 0820
0945
1144
1332
1540
1644
5-11-84 1112
1230

TABLE H.6.1B.

EFFLUENT VENTURI
SCRUBBER WATER

Date

5-08-84

5-10-84

5-11-84

Time

1445
1559
1655
0825
0950
1148
1336
1545
1647
1116
1232

H-48
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H.6.2 Sample Identification Log

RAD-CODE

SCC-62
S5CC-63
SCC-64
SCC-65
SCC-66
SCC-67
SCC-68
5CC-69
SCC-70
5CcC-71
5CC-72
SCcC-73
SCC-74
SCC-75
SCC-81
5CC-82
scc-83
SCC-84
SCC-85
SCC-86
S5CC-89
5CC-90
SCC-91
5CC-92
SCC-93
SCC-94
SCC-97
SCC-98
SCC-99
SCC-10Q0Q
§cc-101
5CC-102

RUN #

In-01

Out-01

In-02

Outg-02

In-03

Out-03

In-Q04

Out—-04

In-01

Out-01

SAMPLE I1.D.

TOC-1-0508

TOC-1-0508

TOC-2-0510

TOC-2-0510

TOC-3-0510

TOC-3-0510

TOC-4-0510

TOC-4-0510

PAH-1-0511

PAH-1-0511

H-49

REMARK

Scrubber H,0 filtrate
Scrubber solids

TDS solids

TDS solids duplicate
Scrubber H,0 filtrate
Scrubber so0lids

TDS solids

TDS solids duplicate
Scrubber H,0 filtrate
Scrubber solids

TDS solids

Scrubber H,0 filtrate
Scrubber solids

DS solids

Scrubber H,0 filtrate
Scrubber solids

TDS solids

Scrubber H,0 filtrate
Scrubber solids

TDS solids

Scrubber H,0 filtrate
Scrubber solids

TDS solids

Scrubber H,0 filtrate
Scrubber solids

TDS solids

Scrubber H,0 filtrate
Scrubber solids

TDS solids

Scrubber H,0 filtrate
Scrubber solids

TDS solids
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APPENDIX H.7

CALIBRATION CERTIFICATION OF SIGNET FLOSENSOR
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rF33 ERaUSON SERVICE SYSTEMS INC.

1

May 8, 1984

Radian Corporation
POB 9948
Austin, TX 78766

ATTN: ERIC ANDERSCN

Gent lamen:

This is to certify that we have recalibrated the following:

Re: Your PO#H22254
1 - MK 575 (S) 307125 at 0-500 gem for 3" Iron fJ.ttmg

IR8S030
60Hz = 252.6 gpm

Imput Bogey (K) = 14,254
(A = 4.209

(B) = .2376
Chart attached explaining figures.
Please advise if you need additional infommation.

Sz.m::e.rely,

; —ﬂ(j Tha —u-i-nv-\‘n'lﬂ

AT A A ke s ot e e

Technician

chrntoarﬂsubscribedbe_foren'emthisath day of May, 1984,

7(@-2”—&- \Z/é u.—'-cdg
Notary Public in and for State of Texas

My commission expires: 5/—15':/8"5"

-

me AR e
;
' ' - : ”

i

Y am mm .

- - -
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APPENDIX 1

QUALITY ASSURANCE

INCLUDES

Sampling Quality Control

Summary of Source Sampling Equipment Used
during Testing

Source Sampling Equipment Calibration
Pretest Cleaning Procedure

Source Sampling Quality Assurance Protocol
Source Sampling Data Reduction Verification

ss5 Monitoring and Sample Collection

Process Monitoring Quality Control

Process Sample Collection Quality Control
Analysis Quality Control

Particulate Mass Determinatiom

Total Organic Carbon (TOC) Analysis Quality Control
Polynuclear Aromatic Hydrocarbon (PAH) and Major
Organics Analytical Quality Control

Particle Size Distribution

Venturi Scrubber Water Analytical Quality Control
Virgin Aggregate, Recycle Asphalt Pavement, and
Asphalt Cement Analytical Quality Control

Data Reduction Validation




I.

1.

1

APPENDIX I.1

SOURCE SAMPLING QUALITY CONTROL

INCLUDES

Summary of Source Sampling Equipment
Used during Testing

I-3




T.1 Source Sampling Quality Control
I.1.1 Summary of Source Sampling Equipment Used during‘Sampling
Table I.1.1 presents a summary of calibrated field equipment
used during the Sloan Construction Company asphalt plant testing

program. The number designations listed in the table correspond to
the calibration forms presented in Section I.1.2.

I-4
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I.1.

APPENDIX I.1

SOURCE SAMPLING QUALITY CONTROL

INCLUDES

c
2.1 S-Type Pitot Certification

2.2 Orifice and Dry Gas Meter System Calibration
.2.3 Differential Pressure Gauge Certification
2.4 Temperature Measuring Device Certification
2.5 Sampling Nozzle Certification
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APPENDIX I.1.2

SOURCE SAMPLING EQUIPMENT CALIBRATION

INCLUDES

-_. - - -, - -‘ - - - - -

I.1.2.1 S-Type Pitot Certification
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TYPE S PITOT ITURK INSPECTION DATA FORM F.fc ¢ P-00¥

Pitot tube assembly level? \// yes no

Pitot tube openings damaged? yYes (explain below) (.~ no

al = 300" (<10°), 02 = éooo (<10°), ﬁl = j.O ° (<5°),

Bp = LoD ° (<5°)
v=_Lo ° 9=_1.0 ° A= 4924 cn (in.)

Z = A siny = :C%E | cm (in.); <0.32 cm (<1/8 in.),

w=Asine = ,0]6] cm (in.); <.08 cm (<1/32 in.)
Py L“fé/ cm (in.) Py _,_‘7‘63 cm (in..)

Dt= ,372- cm (in.)

Comments:

Calibration required? yes L////:;:

Quality Assurance Handbook [M2-1.7

3.1.12-3

1-10

e e o mmm——.——————




ITEM: 3/-67¥%-8B [/  Srowosresn  Dersewspie  Prar / D-231 [/ ;%g .
! PART NO. DESCRIPTION SERIAL NQ. DAT
LD TO:

SOLD 1 Ravyn/ Lorr [/ H 22429 [ To22 / sk
. COMPANY _ P,O. NO,. S.0, NO. 7 DATE
l TRANSVERSE |
TUBE AXIS :
I \1 A B h
* : A N - ES ) AORB N\ J/
FACE )
. OPENING =™ (c}
. PLANES
l~' (s) A-SIDE PLANE
} o + . — NOTE:
] PA
LONGITUDINAL - D¢ A - 57T _‘[ i 1.05 Dy < P-<1.50 D;
TYBE AXIS + B .
. - — ;2‘.5_:1[.?“_. Pa=Fs
Dp- . 375°

" B-SIDE PLANE

(b

Figure 2-2. Properly constructed Type S pitot tube, shown
in: (a) end view; face opening planes perpendicular to trans-

] verse axis; (b} top view; face opening planes parallel to lon-
gitudinal axis; {c) side view; both legs of equal length and.
centerlines coincident, when viewed from both sides. Base-
line coefficient values of 0.84 may be assigned to pitot tubes
constructed this way.

Cl\
l TRANSVERSE . '/ A h ‘__ LONGITUDINAL

TUBE AXI3 - TUBEAXIS™

' r

l‘ a _I- — - - (_ » el - SE—————
ZE A —@\ QA
i 8
' in ]
. al ﬁ. a Q‘
LESS THAN 1Q¢ b LESS THAN 59
' az . /. 2 dﬂ
z a LESS THAN .32em(71/8") w g LESS THAN .08cm (1/32")
. Figure-2-J. Types ot face-opening misalignment that can resuit from field use or im-
proper constructlon of Type S pitot tubes. These will not affect the baseline value I-11

of.Cpls) so long as a1 and a2 < 109, g1 anc! $2<592<032cm (1/81n.) and w <

AAB . 18 AN eV olsailnm 11 ja Caneian &




ITEM: 3+LT7x- / YN DR LD LDerwens Lror- /  O-z23 /

SOLD T0O: Lot wn/ _Loen / M2zved [ o2z [ S/

COMPANY P.0. NO, S.0. NQ,
21 Typr £ PHot Tobe. The Type 8 pitol lube
{Frgre i-1) s0all be mude of mria) Wiking (., FAin-
ey numl?, It i» recoyoended Lhst L u

il
il
i
T
i
:

Figore 2-7b); A 1» recommended Lhas this disuines be  equal and batwesn 1.08 and 1.30 [¢,, Uarre s L0 patsible effecis are eliminaled. Figures 3-4 (lwrough 2-8 Il lusirais
Deorw e 1.05 a0 1,50 times 1he exterpal mbing dismeiar,  apiions: (1) the pilot Uibe mey be culibratod according  inlerference-iree component wrrangemenws for Type 8
The taca openings of 1ha paiot tube ahall, iy, ™ 1w the pmcsdurs oullined In Sections 4.1.3 through it lubes huln? externel lubing diameters batwren
algoud @ chown (8 Figmn 27 hewwww, sight imliges  4.13 beiow, or (1) & basmiine (lsolsled tnbe) coafliclant .48 and 0.8 em (1e and #4 [n.). Typo B pitat tabe aoem-
meons of Lhe mmmhﬂhh [F ] D=3} wsaiue of 0.84 ey be anignod (o the pitot Libe. Nota, bilas Lthal (all 1 mest any o ali J’i'u.. spreilacations of
The Type 8 piwt mbe have & kpown conficient.  howwver, Lkai If the pitot tube s part of an asembily, Figures 3-8 Lthrotgh 2-8 shail be calibmiod acooeding o
dnamined a2 ouiliped in Setion 4. Ap Meidwnes eslibauon may Tl be mnuied, dempits Inowisdgs the prosdors cuilloed in Sestimy 4.1.3 through 4.1.8
pumbey shall by amtgned s 1be DIt Mbe; Lhis DUbE  of Lhe bamdine roelficiont vallla (ww Secton 4.1.1L Dbelow, and priaf W callbweiion, Uie valoes of the later-
shall be (ly merked of engraved va LDe bady If Di, P4, anvd Py are outside ths iperified llmits, the oo 3 Tlu’l {plwi-nousle, pilot-thrrmocoupie,
of U Wi pitod Libe must ba calibrated as outlined in 4.) 2through  piloi-probe aheath) thell be meamgred wnd o,
&, Cuiibrarten 41 - Nore.—Do not ws any Typs 8 plisl lobe ssmbly
: 4.1-1 Type 8 Ptol Tube Assmblle, During sampls
1 Type 8 Pliot Tube. Deiore ils initial Usm. cH%  aod vekoiiy Irarars, (he olatad Ty 8 1ol Ll8 18 Ing ol of the ailot. 308 (3 Dabos Los ey Biane of o
luily exumine the Tyﬂla piod tubs In lop, side. sd  polt siweye nard: in Mmany lnsiances, Lthe pilol Wibe I8 goggie (see Flgure 3-6b).
md slews W verify | e isce ngy of the lube waed in eombinatlon wilb other wurce-sampling cmmpan-
are allgned wiilnn the specieations tihst: hﬂﬂn‘ en ( mmpling aoezie) &s part of
32 o =1 The pilot tube shell rok be umed U It & a0 “ssmmbly.” presanca of olher nmpllni.:nnw-
T L e e s, woaning’ Lot g o e ot (CiYaiom § 1 Becviom Oy there
Ay verl the lace opaning el ot Lk cow el n on 0);
mmmﬂhb'man-undnu lod toba: o0 smipwd (or ciberwise inown) baselins coeflicleot

N ‘ D¢ TYPESPITOT TUBE

x> 1.90 om (VA in) FOR Oy 1.3 cm (112 in) . 70"

0w .
SAMPLING NOZZLE ] -
A, BOTTOM VIEW; SHOWING HIHI’IUM PITOT-NOZZLE SEPARATION.
n SAMPFLING STATIC PRESSURE
3.1'!:‘;&..‘.9 \ NOZZLE / oeEmiMg pLANE
- & wn— —— E——
' De
. IMPACT PRESSURE
( / OPERING PLANE
v . u l m! ,' - - emEm—— 4 Sm—— J} , - -
MTOT TUBE .

NOZZLE ENTRY L29a*
PLANE \ -

E SIDE VIEW: TO PREVENT MITOT TUBE
FROM INTERFERING WITH GAS FLOW
STREAMLINES APPROACHING THE
NOZZLE, THE IMPACT PRESSURE
OPERING PLANE OF THE MTOT TUBE
SHALL BE EVEN WITH OR ABOVE THE
NOZZLE ENTRY PLANE.

Figure 2-6. Proper pitot tube - sampling nozale configuration to prevent
serodynamic interference; buttonhook - type nozzle; centers of nozzie
and pitot opening aligned; D¢ between 0,48 and 0.95 ¢cm {3/16 and

3/8 in.). '

anernal Wbl
Flyure 1-7b) be bawesn Q. (a) tha external tabimg diameter (dimenson Ds, Figum valus may or may not be vaild far & glven aswenbly. The
& N 31-Tb); and (b) Uwm bam-to-opening piane distances baseiioe and aswrmbly coeflicient vaines will ba IdenUenl
log of 1B+ pitnn  (dimesions Pa and Pa, Figure 2-3b). if D/ s betwesn  only when the reiaUvo placrmeni nf Lha camponents in
ng piane (dimerxions P, and My, 0.48 and 0.63 am (M and M in.)end If P; and Puare  the sswmbly s mch that asrodynemie interierence

-
i
[y
Iy & a8 Gn S ar '

e ceme oo -



v -
l »

ilﬂ"‘: Jhe74x-8 / Franowrn Derucaegig  Arer [/ D-23r t shlev

PART NO. DESCRIPTION SERIAL NO. “DATE

Laorav _Lowp / 4l2z¥29 [/ 7022 / ;%z
COMPANY P.0. NO. S.0. NO, AT

[£2}
[a]
—
=
—
o

[ w>uz=-! - | 2>.00c
l'uu * ’ i) |
_ ‘I’IIEH.IIIII:OI.I:II.IE /!—- /':;.u“'_mm — THERMOCOUPLE — ;xﬁZ_-Zidp |

g 0 Tvse S ATOT TURE 6 TYPES TOT TUBE
- ' oA . —

|

Figure 2-7. Proper thermocoupie placement to prevent interflerence;
Dy batween 0.48 and .95 cm (3/18 and 3/8 in.}.

TYPESPITOTTURE

D
LY

SAMPLE ﬁnnns —t—— Y 27.62em (3in) =i
| | I

A

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference;
D¢ between 0.48 and 0.95 cm (3/16 and 3/8 in.).

1.1.6.7 Keonlilmation_

4.1.0.21 lwolated 1Ml Tribes ANer merh fisld nee, the
pin tube shall be rareiylly revaamined 1n Lon. Side. s
eord views If 100 pitol [aen apeniiey are aUll allgned
williln tne specifieatians ustraied 1n Fioiwe 3-2 01 2-20
{L can be smumed thai the hassiing ereflirtem of Lhe
mbe hes oot changed. 1l howsver, Ihe Mube hag
damaged (0 1hs extani that iv ne lomws et the et
eatigms of Figvre 2-7 of 2-3, the damasv shall ritier by
realred Lo rewtore proper ahgmment of the e openings
of the 1uhe sl be discmrded.

1.1.0.7.3 Phot Tube Amembilles. AMar sach Mokl am,
cheelt the fare orwning alerament of the pHicd W, a8
in Bection ¢.1.62.1; als, remeanire (he MLFreomLonent
ocings of the ulml-lr. T ke [tereamimnent S mya
bave not changed aml the lare cvening alipnrment is
weptaiie. it RO he amflmed that the coefllcrnl of the
ameminy hes pol chlﬂ.':-d. 11the here spening slienment
is mo et wihin Lhe mperiletione of Flgnmes 22 o
1-1. siiher repair the dumags or repdaes (he ulid Lyls
(calitrading the ne wowmidy, || necraary). If the Inter.
onrm foesenit STREINES have chimaml. rmonare Lhe original
owcings of oallbrals the amgmbiy.
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APPENDIX TI.1.2

SOURCE SAMPLING EQUIPMENT CALIBRATION

INCLUDES

I.1.2.2 Orifice and Dry Gas Meter
System Certification
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APPENDIX I.1.2

SOURCE SAMPLING EQUIPMENT CALIBRATION

INCLUDES

I.1.2.3 Differential Pressure Gauge
Certification
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APPENDIX I.1.2

SOURCE SAMPLING EQUIPMENT CALIBRATION

INCLUDES

I.1.2.4 Temperature Measuring Device
Certification
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APPENDIX TI.1.2

SOURCE SAMPLING EQUIPMENT CALIBRATION

INCLUDES

I.1.2,5 Sampling Nozzle Certification
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NOZZLZ CALIBRATION FORM

Date (DDMYY): OB O YK "}L

Inicials of Calibra :or:;l,.\ RQ\

Noczle
idencificarcion
No.

D,
(inches)

D2
(inches)

D;
{inches)

Averzge

Diamecear

{inches)

N2.-017
N2-023
N2-035
N2-F1)
(N 2=
N2
| NZ - 118
N2 14
NZ- b

‘19
A&7

195

179
370
369

ALY )
175

168

.20 .
Mty
c 1AR

193
1,370
267

.45
78

170

A3
270
NMYA
143
465
. 348
45
A76

A7

Jaeq

L IEX

.29y

-y

N .
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. Note: The maximum acceprable difference batween anvy cwo measursmencs is
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APPENDIX I.1

SOURCE SAMPLING QUALITY CONTROL

INCLUDES

I.1.3 Pretest Cleaning Procedures

I.1.3.1

I.1.3.2

EPA Method 5E Glassware and Probe
Liner Cleaning Procedure .

PAH Glassware and Probe Liner
Cleaning Procedure




I.1.3 Pretest Cleaning Procedure

I1.1.3.1 EPA Mecthod SE Glassware and Probe Liner
Cleaning Procedures

All EPA Method 5E glassware was thoroughly cleaned prior
to use in the field using the following procedure.

] First, the glassware was thoroughly washed with a
strong laboratory grade soap (i.e. Alconox) and
rinsed with distilled water.

] Second, the glassware was fired in a ceramic kiln
for 24 hours at 500°C to remove any remaining
volatiles. After cooling, the glassware was rinsed
with methylene chloride to remove any kiln residue.

] Finally, the glassware was carefully packaged in
bubble wrap for transportation to the test site.

Each glass probe liner was thoroughly brushed and rinsed
using a clean probe brush and acetone. The ends of the probe liners
were then capped with aluminum foil until they were ready for us in
the field.

‘ .,

‘\
aan AN

i Wy o

1.1.3.2 Pal SiassSwareama TIUDE CICAlNE [LOCEJULES

The glassware used for collecting the PAH samples was
cleaned using the procedure outlined in I.1,3.1 with the following
additions.

. Following the methylene chloride rimnse the glassware
was again kiln fired at 500°C for 24 hours.

° After cooling, the glassware was rinsed a second
time with methylene chloride and all ball joints
were wrapped with methylene chloride rinsed
aluminum foil. This entire step was performed
while wearing latex glaves.

. The glassware was carefully packaged in bubble
wrap for transport to the test site.

] This glassware was packed separately from the
Method 5E glassware and used only for the PAH
sampling.

The glass probe liners and stainless steel nozzles used for the
PaH sampling were thoroughly brushed and rinsed using a clean probe brush
and methylene chloride. The ends of the probe liners were then capped
with aluminum foil until they were ready for use in the field.

1-40
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APPENDIX I.1.4

SOURCE SAMPLING QUALITY ASSURANCE PROTOCOL

INCLUDES

EPA Reference Method 2

EPA Reference Method 5E

EPA Reference Method 4

Moclecular Weight Determination
Polynuclear Aromatic Hydrocarbon Sampling
Particle Size Distribution Sampling
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T.1.4 Source Sampling Quality Assurance FProtocol

My

This section outlines procedures used during the sampling
program to help ensure the generation of acceptable and reliable data.

I.1.4.1 EPA Reference Method 2

Data required to determine stack gas velocity and volumetric
pas flow rate was collected using the methodology specified in EPA
Method 2. Quality control focused on the following procedures:

-

® The S-type pitot tube was visually inspected
before and after sampling.

¢

i \
. Borth the low pressure and high pressure legs of l
the pitot tube were leak checked before and after ~
sampling. .
p 24 i
i
. The Magnehelic® gauge used to indicate the !

differential pressure (AP) across the S-type
pitot tube was leveled and zeroed.

-~

. The number and location of the sampling traverse
points was checked and the probe clearly marked
before taking any measurements.

as

(] The temperature measurement system was visually
checked for damage and operability by measuring
the ambient temperature prior to each traverse.

3
i

-~ -

. Duplicate readings of temparature znd differential
pressure were taken at each traverse point.

'] All sampling data and calculations were recorded
on preformatted data sheets.

The uncontrolled and controlled emissions volumetric gas
flow rate (STP) data were compared to determine how well the data
agreed.  Closc agresment (U10K) Lelween the uncontrolled and con-
trolled emissions volumetric gas flow rate data is an indication
that the sampling points at both locations are representative of
actual stack conditions. For the three particulate-TOC and the
BaP run the ratio of the volumetric gas flow rate of the uncontrolled
emisslons (scrubber inlet) and the volumetric gas flow rate of the
controlled emissions (scrubber outlet) averaged 100% + 2.8%. This
data indicates that the sampling points used to collect uncontrolled
and contrclled volumetric gas flow rate data were representative.

v .
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I.1.4.2 EPA Reference Method 5E

Total particulate mass concentration (particulate matter
and TOC) in the flue gas was determined using EPA Method 5E.
~ Quality control for Method 53E focused on the following procedures:

Prior to sampling, each glass fiber filter was baked
in an oven at 325°F for 3 hours, equilibrated in a
desiccator, weighed to determine its initial mass
using an analytical balance, and then each filter
was packaged in labeled, individual petri dishes.

/
Prior te¢ sampling, calculations were made to deter-
mine the proper size nozzle required to maintain
isokinetic sampling.

The sampling nozzle was visually inspected before and
after each run for damage.

The S-type pitot tube was visually inspected before
and after each run for damage.

Each leg of the S-type pitot tube was leak-checked
before and after each run.

The Magnehelic® gauge used to indicate the
differential pressure (AP} across the S-type pitot
tube was leveled and zeroed.

The number and location of the sampling points was
checked and the probe clearly marked before taking
measurements. '

The temperature measurement sSystem was visually
checked for damage and operability.

During sampling the roll and pitch axis of the
S—type pitot tube and the sampling nozzle were
properly maintained.

Handling of the filters was performed in a clean
area out of drafts. Tweezers were used to transfer
the filters at all times.

The entire sampling train was leak-checked before

and after each run. The sampling train was alsc leak
checked each time the sampling train was moved between
ports. The preleak check was performed at 15 inches
Hg. The final leak check was performed at the highest
vacuum encountered during the run.

1-43




] Ice was maintained in the ice bath throughout
each run.
o Dry gas meter readings, AP and AH readings,

temperature readings, and pump vacuum readings
were properly made during sampling at each
traverse point.

. In weighing the filters after sampling, repeat
weighings were performed #24 hours after the
initial weighings. Repeat waighings had to
agree within + 0.5 mg or 1% of the residue
weight o be considered acceptable.

- Blank determinations were performed on the
acetone rinse solution.

. Probé temperature was carefully controlled using
a Variac® and monitored to 250°F + 25 °F.

. The temperature of the filtered gas stream was
carefully controlled to 248°F + 10°F,

1.1.4,3 EPA Reference Method 4

3 A

Tl = s

with each EPA Method 5E sampling run. Quality control was the same as
that used for the EPA Method 5E determination with the following additions:

. Each impinger was weighed before and after each
sampling run to the nearest 0.02 prams.

. The sampling train was purged following each run.
I.1.4.4 Molecular Weight Determinaticn

The dry molecular weight of the flue gas was determined using
the grab sampling technique described in EPA Method 3 and a Fyrite® gas
analyzer. A stainless steel orobe and » eAneeze numn warae used o 2ollect
the sample directly in the Fyrite® gas analyzer. Quality control for
the molecular weight determination focused on the following:

(] The probe and sample line were purged prior to
sample collection.

. The sample port was properly sealed to prevent
air inleakage.

o The sliding scale on the Fyrite® was zeroed
prior to each sample analysis.

l
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. Fresh absorbing solutions were installed prior to
the sampling efforct.

L] Analyses were repeated until consecutive analyses
agreed to within 0.3% for each gas.

I.1.4.5 Polynuclear Aromatic Hydrocarbon Sampling
; The quality control protocol used during PAH sampling was the

same as that used for the EPA Method 5E determination with the following
additions:

° All glassware was wrapped with aluminum foil to
minimize possible photodegredation of the PAH
samples.

() All pglassware used during sampling was specially

prepared (see Section I.1.3.2).
I.1.4.6 Particle Size Distribution Sampling

Particle size distribution determinations were performed at
the scrubber inlet (uncontrolled emissions) using an Andersen High
Capacity Stack Sampler (AHCSS). The quality control measures used during
the particle size distribution sampling focused on the following.

. The AHCSS was leak checked at 10 inches Hg prior to
the run (no final leak check is performed since
it runs the risk of redistributing the particulate
mass).

) The AHCSS was allowed to heat in the stack for
45 minutes with the nozzle out of the flow prior
to sampling. This allows the impactor to reach
thermal equilibrium with the stack gas.
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APPENDIX I.1

SOURCE SAMPLING QUALITY CONTROL

I.1.5

INCLUDES

Source Sampling Data Reduction
Verification
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I.1.5 Source Sampling Data Reduction Verification

Several steps were taken to verify the source sampling data
reduction. First, all runs were hand calculated on-site to determine
percent isokinetic,volumetric Flow rate, and velocity. Following field
activities all runs were reduced using Radian's Source Sampling Data
Reduction Computer Program. This program takes raw field data and
reduces it to engineering units. Copies of the data reduction print-
outs appear in Appendix A. Data tables were prepared and reviewed and
any ocutliers or anomalies rechecked.
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APPENDIX I.2

PROCESS MONITORING AND SAMPLE COLLECTION QUALITY CONTROL

INCLUDES
I.2.1 Process Monitoring Quality Control

1.2.1.1 Venturi Scrubber Water Flow Rate
I.2.1.2 Venturi Scrubber Pressure Drop
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I.2 Process Monitoring and Sample Collection Quality Control

This section outlines measures used to ensure the quality of the
process data recorded and the collection of representative process samples.

I.2.1 Process Monitoring Quality Control

This section outlines steps taken to ensure reliable process
data.

I.2.1.1 Venturi Scrubber Water Flow Rate

Radian installed a Signet Scientific paddle wheel Flosensor® to
measure the water flow rate to the venturi scrubber. The flow sensor was
installed in a vertical run of 3=inch schedule 40 pipe. The flow sensor was
located 8 pipe diameters from the nearest downstream disturbance and 2
pipe diameters from the nearest upstream disturbance. This placement
allows for an undisturbed flow pattern past the flow sensor. Prior to the
instaliation of the fiowsensor the unit was factory calibrated for 3-inch
schedule 40 pipe. In addition to the Signet Flosensor® was a flow sensor
operated by the Sloan Construction Company personnel. During the first
day of testing (May 08, 1984) MRI personnel took both readings and averaged
them for reporting purposes. It was found the Sloan flow sensor read
consistently 20 gpm lower than the Signet®, During the second day of
testing (May 10, 1984) the Signet® flow sensor malfunctioned and failed
to onerate. The rtemainder_of_the £flomwakra mosouramantoetranaetaleanatan

e

Sloan's flow sensor. A ten-gallon per minute positive correction factor
was applied to all of the Sloan flow sensor readings to yield values
comparable with those recorded on 5-8-84.

I.2,1.2 Venturi Scrubber Pressure Drop

The venturi scrubber pressure drop (4P) was measured using a
Dwyer® water manometer mounted on the front of the demister. The locatiomn
of the pressure taps allowed for water to occasionally get in the pressure
lines causing a faulty reading. Prior to each AP reading the manometer
was checked to see if it was zerced and the lines were checked for water. .
If water was present, the lines were back purged with instrument air.
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APPENDIX I.2

PROCESS MONITORING AND SAMPLE COLLECTION QUALITY CONTROL

INCLUDES

I.2.2 Process Sample Collection Quality Control
I.2.2.1 Virgin Aggregate and Recycle Asphalt
Pavement Sample Collection
1.2.2.2 Venturi Scrubber Water Sample
Collection
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I.2.2 Process Sample Collection Quality Control

This section outlines steps taken to ensure that representa-
tive samples were collected during process sample collection.

I.2.2.1 Virgin Agpregate and Recycle Asphalt Pavement Sample Ccllection

Samples of the virgin aggregate and recycle asphalt pavement
were taken directly off the conveyor belt that feeds the drum mixer.
Each sample was comprised of several intermittent grab samples taken off
the conveyor belt over a short period of time. This sample was mixed,
placed in a conical pile, and quartered. A quarter was randomly selected
for sample analysis. The RAP portion not used for analysis was placed in
an aluminum can for possible future use. An attempt was made to use a
riffle bucket for separating the sample; however, the particle size of the
material was too large.

1.2.2.2 Venturi Scrubber Water Sample Collection

Samples of water to the venturi scrubber were taken from a
small auxiliary valve located on the discharge side of the feed pump.
Prior to sample collection the sample line was .thoroughly purged. The
venturi effluent water gravity feeds from the scrubber to the settling
pond via an 8-inch PVC pipe. Effluent samples were collected in a beaker
held under the pipe. Care was taken to not let the beaker overflow which

—

rannld rnanneco a2 enlido_hda A= o T I OUDC L WOLC T SOpP LS - L O
each point were collected during each particulate mass and PAH sampling

run. The samples were composited for all anmalysis.
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I.3.1 Particulate Mass Determination

This section outlines steps taken to ensure the integrity of
the particulate mass determination data. Included in this section are
field blank cleanup data summary, description of filter and acetone sample
handling and weighing procedures, analytical matrices which act as a
flow scheme for the samples and raw data.

I.3.1.1 Particulate Mass Field Blank Cleanup Data

During field testing two particulate mass-TOC sampling trains
were prepared and depreped in the same manner as an actual sampling train.
Table 1.2 presents a summary of the cleanup data. The inlet blank

gained a total of 8.3 mg while the outlet blank had a total weight gain
of 5.8 mg for an average weight gain of 7.1 mg.

I.3.1.2 Sample Handling and Weighing Procedures

Each EPA Method 5E sampling train produced several sample
fractions. Included are:

° the filrer,

° the acetone probe and nozzle rinse, and

e The back half TOC catch.

Preparation of the filters for sampling required the following
measures to be taken:

. baling rthe filters 3 hours =zt 325°F,

° dessicating for 16 hours,

. weighing to the nearest 0.1 mg,

o placing in individual, labeled petri dishes, and
L] packing 1n desslcators tor transport and storage.

Following sample collection, the filters were carefully
removed from the filter holder with tweezers and placed back in its
original petri dish along with any material that may have been adhering
to the filter holder. The used filters were then placed back in a
dessicator,

li-_
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TABLE I.2. SUMMARY OF EPA METHOD 5E PARTICULATE MASS
FIELD BLANK CLEANUP DATA SUMMARY

Blank Value

Sample Description Weight Gain (g) Corr. for Solvent
Inlet filteF 0.0006 -
Outlet filter 0.0003 -=
Inletr probe blank 0.0058 0.0055
Qutlet probe blank 0.0077 ‘ 0.0073
Solvent blank 1 0.0007/200 (ml) -
Solvent blank 2 -0.0005/200 (ml) -
Inlet blank (total) 0.0083 -
Qutlet blank (total) 0.0058 —_
Average 0.0071
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I.3.1.3 Sample Handling and Weighing Procedures

Each

EPA Method 5E sampling train produced several sample

fractions. Those include:

the filter,

acetone probe and nozzle rinse, and

back halE TOC catch.

Prior to sampling, particulate mass filters were baked at
325°F for three hours, dessicated for 16 hours, weighed to the
nearest 0.1 mg, and placed in individual, labeled petri dishes. Filters
were then packed for transport in dessicators,

Upon

completion of sampling the following protocol was observed:

Filters were removed from the filter holder with tweezers
and placed back in its original petri dish along with
any material adhering to the filter holder.

. The probe and nozzle were acetone washed with the
wash being caught in a glass bottle sealed with a
teflon cap.

. Filters were packed for transport in dessicators.

All samples were returned to Radian's Austin laboratories for

final weighing
are as follows:

and analysis. Sample handling and weighing procedures

Filters were weighed at 24 hour intervals until a
constant weight was achieved (+0.5 mg). Since samples
were transported in dessicators they were ready for
immediate weighing. )

Acetone washes were transferred to clean, dry, tared
beakers for evaporation. Ararones were evannrated at

room temperature (70-75°F) and pressure to dryness.

The acetone residues were dessicated for 24 hours
and weighed to a constant weight (+0.5 mg) at 24 hour
intervals.

During filter weighing, filters were only handled with
tweezers and any particulate matter loose in the petri dish was
brushed onto the filter with a camel hair brush. Beakers were only
handled with tongs during both evaporation and weighing. Filters

and beakers wer

e removed from the dessicators one at a time to

prevent pickup of moisture from the atmosphere.
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1.3.2 Total Organic Carbon (TOC) Analysis Quality Control

The TOC content of the EPA Method 5E sodium hydroxide impinger
solutions and scrubber water filtrate samples was determined instrumentally
using the procedure specified in EPA Method 5E. A Beckman Model 915 B Total
Carbon Aanlyzer was used to determine the total carbon comtent and total
inorganic carbon content of the sample. The concentration of carbon present
in the sample was determined by comparing the sample results with the re-
sults of standards prepared using potassium hydrogen phthalate. The total
organic carbon content was determined by subtracting the total inorganic
carbon content from the total carbon content. '

EPA supplied TOC audit samples were submitted to the amalytical
laboratory prior to the submission of the field samples for analysis.
Radian supplied TOC audit samples were also submitted to the analytical
laboratory each time a set of TOC samples were submitted to the lab for
analysis. The results of the EPA and Radian supplied TOC audit samples are
presented in Table I-3.
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TABLE I-3, SUMMARY OF TOTAL ORGANIC CARBON AUDIT SAMPLE MEASUREMENTS

-'i--—-‘--"'

EPA PREPARED SAMPLE RESULTS (A) (R)
Radian
Date of Actual Analysis Percent Error
Sample No. Analysis Values Values {(mg/l) R-A/A x 100
(mg/1)
33790 5=-17-84 4.0 9.3 127
33791 thru 61.2 53.7 -12.3
33792 5~-29-84 4.1 3.58 -12.7
33793 61.2 51.8 -15.4
RADIAN PREPARED SAMPLE RESULTS (A) (R)
Radian
Date of Actual Analysis Percent Error
Sample No. Analysis Values Values (mg/1) R-A/A x 100
(mg/1)
Radian #1 Set I, = 40 ) 38.7 -3.2
Radian #2 Submit ted 200 192 -4.0
Radian #3 5/17 /84 200 200 0
Radian #4 : 1000 1000 0
Radian #1 Set 2 1316 1240 1.8 —
Radian #2 Submit ted 329 325 -1.5 |
Radian #3 6/21/84 132 133 0.8 '
Radian #1 Set 3 1316 1385 5.2 l
Radian #2 Submitted 329 322 =2.1 ‘
Radian #3 7/5/84 132 133 0.8
Radian #4 1005 1004 -0.1 .
Radian +5 156 155 -3.2 —
Radian #6° 80.4 70 -12.9
i
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I.3.3 Polynuclear Aromatic Hydrocarbon (PAH) Analytical Quality Control

The sample concentrates were analyzed by GC-MS with operation
in the selected ion monitoring mode (SIM). Individual compounds were
separated by employing a fused silica capillary column. Mass spectral
data were stored on a magnetic disc for interpretation and reference.

Identification of individual compounds was based primarily on two
criteria: chromatographic retention time and mass spectral characreris-—
tics. The appearance of key fragment ions of the compound at a precise
retention time is indicative of the presence of the compound. In general,
PAHs are relatively stable in the ion source of a mass spectrometer. The
major (base peak) fragment corresponds to the molecular weight of the
compound (M*), other fragments are generally found at M*=2 and Mt/2
(corresponding to a double charged ion). The relative intensities of
these fragment ions are also examined in order to confirm the identifica-
tion. Table I.3 lists the individual PAHs looked for and the key characteris-
tics employed for the identification. The internal standard, phenan-
threne-d;j, served as a marker to verify retention time to within +0.1
minutes. A further discussion of organic sampling and analysis Is presented
in Section J.1.3.

Two sample train field blanks were prepared to determine back-
ground contamination levels for the PAls.

Once an _dndividual compound _had _heen Jddentified. _the salecred ian

area of the chromatographic peak corresponding to the base peak fragment
was obtained. This area was compared to the corresponding area of the
internal standard. The concentration of the compound was then calculated
using a known response based on the NBS calibration standard shown in
Table I.4.
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TABLE I.4. KEY CHROMATOGRAPHIC AND MASS
SPECTRAL DATA OF PAHs

e e e e e e e e e

y——— S g -y .
on Wl W Ul e

r
-

Retention Key Fragment Ions (Intensity)
Compound Time, Min M+ ME-2 Mt+/2 QOther
Phenanthrene 17.2 178(100) (176(15) 89(1s) -
Anthracene 17.4 178(100) 176(15) 89(16) -
Fluoranthene 21.1 202(100) 200(15) 101(23) -
Pyrene 21.8 202(100)  200(15) 101(26) -

- Benz(a)anthracene 25.7 228(100) 226(23) - 229(19)
Chrysene 25.9 228(100) 226(23) - 229(19)
Benzo(b)fluoranthene 29.7 252(100) 250(16) 126(23) -
Benzo(k)fluorantgene 29.8 252(100) 250(16) 126(23) -
Benzo(j)fluoranthene 30.1 252(100) 250(16) 126(23) -
Benzo{e)pyrene 30.8 252(100) 250(16) 126(23) -
Benzo(a)pyrene 1.0 252(100)  250(1s) 126(23) -
Perylene 31.2 252(100)  250(16)  126(23) -
indeno(1,2,3-c,d)pyrene 37.7 276(100)  274(27) 138(37) -
Benzo(g,h,i)perylene 39.6 276(100) 274(27) 138(37) -

1-69 -




TABLE I-5. COMPOSITION OF ANALYTICAL STANDARD

USED FOR GC-MS ANALYSES*

Compound NBS Certified Concentration, pg/mL
Phenanthrene 5.06 + 0.1
Anthracene 3.29 £+ 0.1
Fluoranthene 10.1 + 0.2
Pyrene 9.8 + 0.1
Benzo{a}anthracene 5.0 £ 0.1
Chrysene 4.7 + 0.1
Benzo(b)fluoranthene 5.1 +0.1
Benzo(k)£fluoranthene 5.0 +0.1
Benzo_(a)_p_yregg_ . 5.3 % 0.1
Benzo(g,h,1)pyrene 4.0 +0.1
Indeno(l,2,3-c,d)pyrene 4.1 + 0.1

* NBS SRM 1647

I-70

-—--I-]-ﬂ-



APPENDIX I.3

SAMPLE ANALYSIS QUALITY CONTROL

INCLUDES

I.3.4 Particle Size Distribution

I-71




I.3.4 Particle Size Distributionm

Particle size distribution samples were collected using
an Andersen High Capacity Stack Sampler (AHCSS). From each sampling
run seven samples were generated: Three samples of particulate,
three acetone rinses, and a backup thimble. The particulate
samples were contained in a tared piece of aluminum foil inside
a petri dish. These samples along with the backup thimble were
dessicated for at least 24 hours and weiphed at 24 hour intervals
until a constant weight was achieved (+0.5 mg). The acetone rinses
were transferred to clean; dry, and tared beakers. The acetone
rinses were evaporated at room temperature (70-75°C) and pressure
to dryness. The beakers were then dessicated for 24 hours and
weighed at 24 hour intervals until a constant weight was achieved
(+0.5 mg).
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I.3.5 Venturi Scrubber Water Analytical Quality Control

This section outlines measures taken during the collec-
tion, preservation, and analysis of the scrubber water samples
that ensure reliable results,

I.3.5.1 pH Measurements

pH measurements were performed using a hand held Orion pH
meter with temperature compensator. Prior to each pH measurement,
the meter was calibrated using a pH 4 and pH 7 buffer. Measurements
were performed on a water sample that had been collected into a
beaker at the sample site. This reduced the chance for the pH
changing due to cooling or chemical changing of the sample,

I.3.5.2 Temperature Measurements

Temperature measurements were performed using a Type-K
thermocouple and hand held temperature readout. Prior to use the
thermocouple was calibrated against a NBS traceable mercury in
glass thermometer.

I.3.5.3 Total Suspended Solids/Total Dissolved Solids

Total suspended solids (TSS) and total dissolved solids (TDS)
measurements were performed on composite water samples. Quality
control procedures focused on carefully controlling oven temp-
erature during drying (50°C + 3°C for TSS and 105°C + 5°C for
TDS) and duplicate analysis. Carefully contrelling the oven
temperature during drying helps eliminate bias caused by tempera-
ture fluctuations, such as overdrying one sample while not completely
drying another. Duplicate analysis allows for evaluation of the
methods precision. Venturi inlet and effluent water samples collected
during EPA Method 5E run 1 were analyzed in duplicate for TDS. The
results are presented below.

% Deviation

1 2 Avg, Diff/Avg x 100
Venturi Inlet 14,790 14,640 14,716 1.0%
Venturi Outlet 15,010 14,920 14,965 0.6%

I.3.5.4 Total Organic Carbon (TOC) Analysis

Samples of scrubber water retained for TOC analysis were
kept in amber glass bottles sealed with teflon lined caps. To
help prevent degradation of the samples, samples were kept cold prior
to analysis. Quality control procedures used during the analysis
of the TOC samples included:

. the analysis of blank samples te correct for
background interference,
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° the analysis of blind quality control samples,

[ the analysis of spiked samples,

. performing duplicate analysis at a frequency of
5-15%, and

] analyzing known internal quality control samples.

TOC quality control results are presented in Section 1.3.2.
I.3.5.5 Polynuclear Aromatic Hydrocarbon (PAH) Analysis

Samples of scrubber water retained for PAH analysis were
kept in amber glass bottles sealed with teflon lined caps. To
help prevent degradation of the samples, samples were kept cold
prior to extraction. After filtration effluent scrubber water solids
were kept in a vial wrapped with aluminum foil to help minimize
possible photodegradation of the sample. The solid sample was
also kept cold prior to extraction. Analytical quality control is
the same as that outlined in Section I.3.3.
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I1.3.6 Virgin Aggregate and Recycle Asphalt Pavement (RAP)
I.3.6.1 Percent Mecisture Determination Quality Control

A laberatory oven was used to determine the moisture content of
the virgin aggregare and recycle asphalt pavement. The oven was closely
controlled to 105°C and monitored using a dial thermometer. Close tempera-
ture control eliminated bias that could be caused by fluctuations of the
drying temperature. The samples were allowed to dry overnight and cooled
to room temperature before the final weight determination was made.

I.3.6.2 Smoke Point Analytical Quality Control

The RAP sample was heated in an oven set at 140°F to remove any
moisture that was present. Steam generated during sample heating can
yield a false smoke point. A thermometer was used to measure the tempera-
ture at which each RAP sample began to smoke. The thermometer was cali-
brated in the appropriate temperature range using an ASTM certified
thermometer, prior to testing. Care was taken during sample heating to
mix the sample thoroughly to ensure even temperature distribution and
minimize the formation of hot spots. Hot spots could result in low
smoke point readings.

I.3.6.3 Flash Point Analytical Quality Control

The flash point of the AC used during the Sloan testing program
will be determined by the ASTM D92-Cleveland Open Cup Procedure. Close
adherence to the protocol specified by the reference method is necessary
to ensutre quality data.

|
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I.3.7 Data Reduction Verification

Several steps were taken to verify the correctness of
data reduction. Steps routinely used include:

° Alternate procedures were used to reduce the data.
An example is reducing source sampling data
by using Radian's Source Sampling Data Reduction
Program and comparing selected results against
hand calculations.

® A certain percentage (approximately 10%) of the
results were recalculated from raw data by someone
unassociated with the original data reduction.

° The data was carefully checked for unexplained
variance and internal consistency, i.e. are the
. results consistent with expected and/or other
results.

In addicion to the above measures several steps were taken
to help verify the accuracy and completeness of the data generated.
These measures include:

(] All sampling data was recorded on preformated data
sheets.
. Analytical results and calculations were recorded

in bound laboratory notebooks.

® Data tables were made and reviewed for completeness
and accuracy.

] All data that appeared to be outside expected
ranges were carefully scrutinized for process

upsets and reanalyzed as necessary.

. Data generated were compared to process operation
and system upsets.

I-80

e’

- -



J.

1

APPENDIX J

SAMPLING AND ANALYSIS PROCEDURES

INCLUDES

Summary of Source Sampling Procedures
J.1.1 Summary of EPA Reference Methods 1, 2, 3, 4, 5E, and 9
J.1.2 Chanpges and/or Modifications to EPA Reference
Methods during the Test Program
J.1.3 Polynuclear Aromatic Hydrocarbons (PAH} Sampling
and Sample Recovery Procedures
J.1.4 Particle Size Distribution Sampling and Sample
Recovery Procedures
Process Sample Collection Procedures
J.2.1 Venturi Scrubber Water Sample Collection
J.2.2 Virgin Aggregate and Recycle Asphalt Pavement
Sample Collection
Asphalt Cement Sample Collection
e Analysis Preocedures
Total Organic Carbon Analysis
Polynuclear Aromatic Hydrocarbon Analysis
Particulate Mass Analysis
Percent Moisture Analysis
Smoke Point Determination of Recycled
Asphalt Payment
Smoke Point and Flash Point Determination
of Asphalc Cement
7 Total Suspended Solids/Total Dissolved Solids
.8 pH and Temperature Measurements

[ S SR U SN PR 7 N
Wiwwwwid
[, I SR U Ny PR

[
(9%
(=2

—
L W




-

L

fl 3N Ny = =

Lo
=~
[

APPENDIX J.1

SUMMARY OF SQURCE SAMPLING PROCEDURES

Summary of EPA Reference Methods 1, 2, 3, 4, 5E and 9

INCLUDES

Changes and/or Modifications to EPA Reference

Methods
J.1.2.1

3.1

e - I S g [~ I SVRY SURY SUR S

Modificactions
Modifications
Modifications
Modifications
Modifications

to
to
to
to
to

EPA Reference
EPA Reference
EPA Reference
EPA Reference
EPA Reference

Sample Recovery Procedures

PAH Sampling Procedures
PAH Sample Recovery
Size Distribution Sampling and Sample

Procedures

1

1

1

1
olynuclear Aromatic Hydrocarbons (PAH)
d

1

1

r

¢

Method
Method
Method
Method
Method
Sampling

WO =

Particle Size Distribution Sampling

Procedures

Particle Size Distribution Sample
Recovery Procedures

E




J.1.1 EPA Reference Methods 1, 2, 3, 4, S5E, and 9

The following EPA Reference Methods were used during this emission test

program.

These methods are taken from the Environmental Reporter, Volume I -

Federal Regulations, Section 121, "air," Appendix A.

EPA Method 1 - Sample and Velocity Traverses for Stationary
Sources. This method specifies the number and location of
sampling points within a duct, taking into account duct size
and shape and local flow disturbances. .

EPA Method 2 - Determination of Stack Gas Velocity and
Volumetric Flowrate. This method specifies rhe measurement
of gas velocity and flowrate using a pitot tube, manometer,
and temperature sensor. The physical dimensions of the pitot
tube and its spatial relationship to the temperature sensor
and any sample probe are also specified.

EPA Method 3 - Determination of Stack Gas Molecular Weight.

This method describes the extraction of a gas sample from a
stack, removal of moisture by condensation, and analysis of

the resulting gas sample for 0;, CO,, and CO by means of an
Orsat apparatus. The agsembly and operation of the required
sampling train is specified.

EPA Method 4 - Determination of Moisture Content in Stack Gases.

This method describes the extraction of a gas sample from a
stack and the removal and measurement of the moisture in that
sample by condensation impingers. The assembly and operation
of the required sampling train is specified. '

EPA Method 9 -~ Visual Determination of the Opacity of Emissions

from Statiomary Sources. This method describes how trained
observers are to determine the opacity of emissions. The
duration and frequency of observations, orientation of the
obgerver with respect to the source, sun and background,
methods of data recording and calculation, and qualifications
of observers are specified.

EPA Method 5E - Determination of Particulate Emissions from
the Wool Fiberglass Insulation Manufacturing Industry. This
method describes the collection of particulate matter and
total organic carbon (TOC) from a stack and the analytical
specifications for the TOC analysis {(see attachment).

J=4
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under this section are to be recalibrated

under § 60.13 (:)(3].

l quarterly in accordance with procedures

{Suc. 114 of the Clean Air Act. as amended

T (42 U.S.C. 7414)

' reguirements,

. § 60.684 Recordkeeping and reporting

-

{a) Al 30-minute intervals during each
2-hour test run of each performance test
* of a wet scrubber control device and at
least once every 4 hours thereaiter, the
owner or operator shall record the
measurements required by § 60.683(a}.
(b} At 30-minule intervals during each

'| 2-hour test run of each performance test

e BB am By W

’-—
s

|

of a wet electroslatic precipitator
control device and at least once every 4
hours thereafter, the owner or operator
shali record the measurements required
by § 60.681(b). except that the
concentration of lotal residue in the

. water shall be recorded once during
each performance est and once per day
thereafter.

{c} Records of the meusurements
required in paragraphs {a) and (b} of this
seclion musi be retained for at loast 2
yvears.

(d} Each owner ar operator shall
submit written semiannual reports of
exceedances of control device operating
parameters renuired o be monitored by
paragraphs (a) and (b) of this section
and writlen documertation of, and a
repori of correclive maintenance
reguired as a resuli of, quarterly
calibrations of the monitoring devices
required in § 60.6823(c). For lhe purpose
of these reporis. exceedunces are
defined as any mouniloring data that are
less than 70 percent of the lowest value
or greater than 130 percent of Lhe highest
value of each operaling parameter
recorded during the most recent
performance test.

(e) The requirements of this seclian
remain in force until and unless the
Agency. in delegating enforcement
authority 10 @ State under section i11{c)
of the Act. approves reporting
reguirements ar an aileinalive means of
compoiiance surveiilance adopted by
such State. In thay event. sifected
fucilities within the Stute will be
relieved of the obligation to comply with
this gsection. provided that they comply
"wlth the requirements establisded by the
State,

(Sec. 114 oi the Clzan Air Acl. as amenved
(42 U.S.C.- 7a14))

§60.855 Teat methods and procedures.

{4) Refcrence methods in Appendix A
of this part. except as provided under
§ v0.8(b). ghall be used to determine
compliance with § 60.602 a1 follows:

(1) Method 1 for sample and velocity
fraverses;

(2) Methed 2 for stack gas velocitly
and volumetric flow rate:

{3) Method 3 for stack gas dry
molecular weight:

(4) Method 4 for gtack gas moisture
content; and

(3) Method 5E for the measurement of
particulate emissions.

{b) The sampling time for each test
run shaif be at least 2 hours and the
minimum volume of gas sampled shall
be 2.55 dacm,

(¢) The performance test shall be
conducted while the product with the
highest Joss on ignition {LOI) expected
to be produced by the alfected facility is
being manufactured.

(d) For each test run, the particulate

P=L,xWgax Mx (

where:

P=glass pull rate {Mg/h),

L.=line speed (m{min),

W, =trimmed mat width (m],

M=ma! gram weight [3/m?),

LOl=loss on ignilion (weigh! percent). a8
determined by ASTM Standard Test
Method D2584-68, “Ignition Loss of
Cured Reinforced Resing” (incorporated
by reference—aee § 60.17).

For each 2-hour test run, the average
glass pull rate shall be computed {rom at
least three glass pull rales determined at
intervale of al least 30 minutes during
Lhe test run.

(f) For each test run. the particulate
masa emission level, E, shall be
computed as follows:

R
Pern

E =

where:

E=mass emission level (kg/My}.

R=mass emission rate (kg/h),

Do =averaga glass pull rare (Mg/h)

{Sec. 114 of the Clean Air Acl. as amended
(42 U.S.C. 7114)

3. Appendix A lo Part 60 is amended
by adding new Reference Method 5E as
follows:

Appendix A—Reference Methods

Method 5E—Declermination of Particulata
Emissions From the Wool Fiberglasa
Insulatioa Manufacturing Industry

1. Apalicability and Principle.

1.1 Applicability. This method 13
spplicable for the determination of
purticulale emissions ftom voul fiberalass
insulation manufacturing sources.

1.2 Principle. Particulate matter is
withdrawn isokineticatly from the source ard
collected on a glass hber [ilter maintained at
a lemperature in the range of 120" =14°C
(238" =25°F) and in solutions oi 0.1 N NaOI{.
The filtered paniculate muags. which includes
any material that condenses at or above the
filtration tcmperature. i determined

J=5

mass emission rale, R, shall te
computed as follows:

8x10"* min—kg
H=CxQuax ——
h—mg

where:

R =mavs emission rate [kg/h).
C,=particulate concentration as determined
Ly Relerence Method 5E (mg/dscm).
Quq=5tack gas volumetric flow rate as

delermined by Reference Mecthod 2
(dscm/min).

{e) The glass pull rate, P, for the
manufactuting line shall be computed as
[ollows:

100-LOI ) Ax10—* min - Mg
- N —
100

h-g

pravimerricatly after removat of uncombined
water. The condensed particulate material
collected in the impinger solutions is
determined as lolal organic carbon [TOC)
using a nondispersiva infrared type of
analyzer. The sum of the Nltered particulate
mass and the condensed particulate matter is
reported as the lotal particulate mass.

< Apparatus

21 Sgmpling Train. The equipment list for
the sampling train is the same as descnbed in
Scction 2.1 of Reference Method 5 except as
fullows:

211 Prube Liner. Same as described in
Section 2.1.2 of Reference Method 5 except
use only borosilicate or quartz glass liners.

212 Filter Holder. Same aw described in
Suction 2.1.5 of Reference Method 5 with the
addition of a leak-light connection in the rear
hail ef the filier holder designed for insertion
of a thermocouple or other temperature gauge
{er measunng the samrle gas exit
lemperalure,

2.2 Sampfe Rocovery. The equipment st
for sample t2covery is ke same a3 described
in Section: 2.2 of Relerence Methad 5 excepl
three wash botiles are necded instead of two
and only glass storage bottles and funnels
may be used.

L3 Analvsis. The equipment list for
analysis ia the same as Section 23 of
Riference Method 5 with the additional
equipmeni for TOC analysis as described
below:

2.3.1 Somple Bicrder or Homogenizer.
Waring type or ulirasonic.

23.2 Magnetic Stirrer.

133 Hypodermic Svriage. 0- to 100-ul
capacity.

234 Tota! Organic Carbon Araiyzer.
Beckman Model 915 with 215 B infrared
analyzer or equivalant and a recorder.

115 fecrer. 30 mi.

23.8 Water Bath. Tempetatiure-controlled.

227 Volume:ric Fiashs. 1.000 mi and 500
ml. :

3. Heavents.

3.1 Sampiing The reagents used in
sampling are the same as used in Reference
Method S with the addition 01 0.1.% NaOH
{dissolve 40 g of ACS reacent grade NaOH in
digtilled water and dilute to 1 litec).

3.2 Sample Recovery. The reagents used
in sample recovery are lhe same ay used in
Refrrence Method § with the oddition of
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d;stilled water and 0.1 & NaOH as described
in Section 3.1.

3.3 Analvsis. The reagents used in
aralvsis are the same as in Reference
Nelhod 5 except as foliows:

311 Carbon Dioxide-Free WWaoier.
Distilled or deionized waler that has been
freshly boiled for 13 minules and covled 10
room lemperalure while preventing exposure
to ambient air with a cover venled wilth an
ascariie tube.

3.3.2 Hvdirochioric Aend HCL
coacentraled, with a dropper.

330  Organfc Cerdoa Stoch Suiutivi,
Dissolve 2.1254 g of diied polassium
bizhthalale in CO--[ree waler and 1o 1 liter in
a voiumetric flask This solution contains
1.000 mg/l arganix carbon.

134 Incrpanic Carbon Stoch Selution.
Dissolve 4.304 ¢ anhydrous sodivin rarbonau:
in about 500 ml of CO_-free waler in a 1 liter
volumetric flask Add 3.497 g anhvdrous
sodium bicarbonate o the Nask and dilute 1o
1 liter with COy-free water. This solution
conlains 1.000 mg/l inorganic carbon.

3.3.5 Oxygen Gas. COx-frce.

4. Procedure.

4.1 Sampling. The sampling procedures
are the same as in Section 4.1 of Reference
Meihod 5 except as follows:

4.11 Filtration Temperature. The
temperature of the filtered gas stream. rather
than the filler compartmenl air temperature.
15 maintained at 120° =14°C (248t 23°F).

4.1.2 Impinger Solutions. 0.1 NNaOH is
used in piace of water in tbe impingers. The
volumes of the solutions are the same as in
Reference Method 5.

4.2 Sumple Recovery. The sample
recovery procedure i3 as fullows:

\Water is used lo rinse and clean the probe
parts prior to the acetone rinse. Save portions
of the waler. acelone, and 0.1 A’ NaOtl used
for cleanup as blanks [(oilowing the procedure
as in Section 4.2 of Reference Methad 5.

Container No. L. The filter is removed und
stored in the same manner 2s in Seclion 4.2 of
Reference Method 5.

Comntainer No. 2 Use waler 10 rinse the
sample nozzle, probe, and Iront half of the
filter holder three limes in the manner
described in Section 4.2 of Relerence Method
5 excepl that no brushing is done. Put all the
wash water in one conlainer. seal, and label.

Container Ne. 3. Rinse and brush Lhe
sample nozzle, probe. and from half of the
filter holder with acetone 23 described for
Container No. 2 In Section 4.2 of Refercnce
Method 5.

Cortainer No. 4. Place the contents of the
silica gel impinger in its original coniainer as
described for Cantainer No. J in Seclion 4.2
of Reference Melhod 5.

Container Na 5. Meaaure the liquid in the
lirst three impingers and record the valume or
weight as deseribed for the Impinger Waler
in Section 4.2 of Referenco Method 5. Do not
discard this liguid. but place it in a sample
container using a glass funnel to aid in the
rransier from the impingers or graduated
cvlinder (if used] to the semple container.
Ringe each impinger thoroughlv wilh 0.1 &
NaOH three times. as well as Lhe graduated
cylinder (if used} and he funnel, ynd put
these rinsings in Lhe same sample conleiner.
Seal the container and label (o clearly
identily its contenis.

4.3 Analysis. The procedures for analysis
are the same ag in Section 4.3 of Relerence
Method 5 with exceplions noted us follows:

Container No. 1. Delerminalion of weight

gain on the {ilicr is the same as described for
Container No. 1 in Section 4.3 of Relerence
Method 5 except thal the filters must be dricd
a1 20° =¢"C (68'F=10"F) and al amb:ien
Pressure.

Containers Nus, 2 and 7. Analvze the
cortents of Containers Nos. 2 and 3 as
described for Conlainer No. 2 in Scclion 4.3
of Reference Method 5 excent that
evaporalion of the sampies must be at
2y =6'C 188 F=10°F) and al ambicnt
pressure,

Cantginer No, 4, Weigh the spent silica gel
as described for Container No. 3 in Sertion
4.3 of Relerence Method 5.

“Warer and Acetone Blurh ™ Containers.
Determine the water and acetone blank
values lollowing the procedures for Acelone
Blank Container in Seclion 4.3 of Reflerence
Mcthaod 5. Evaporale the samples at ambient
temnperature [20°+8°C (88" =10°F]] and
pressure,

Coriuiner Ao, 5. For the determination of
tolal grganic carbon. pecform twa analvses
on successive identical samples. ie.. tolal
carbon and inorganic carbon. The desired
quantity is the difference between the two
values pblained. Both analvses are based on
conversion of sample carbon into carban
diunide [or measurement by a nondispersive
infrared anaivzer. Results of analvges register
ds peaks on a strip chart recorder.

The principle differences between
operating parametess for the (wo channcls
involve the combustion tube packing material
and iemperature. In the total carbon channel.
a hizh temperature [950°C (1740°F}] furnace:
heats a Hastellov combuslion tube packed
with cobait oxide-impregnated asbestos fiber.
The oxygen in the carrier gas, the elevated
lemperature, and catalytic effect of the
packing result in oxidation of both organic
and inorganic carbonaceous maleral lo COy
and steam. ln Lthe inorganic carbon channel. a
low 1emperature {150°C (300°F]| fumuce heats
a gluss lube containing quartz chips-welled
wilh B5 percent phosphoric acid. The acid
liberates CO4 and steam from inorg:inic
carbonaies. The operating ltemperalure is
below thai required to oxidize organic matler.
Follow the manulacturer's insiructions {or
assembly. tlesting. calibration, and operation
of the anulyzer,

As samples collected in 0.1 ¥ NaOH oflen
coniain a high measure of inorganic carbon
thal inhibils repealable determinations of
TOC. sample pretreatment is necessary.
Measure and record the liquid volume of each
sample. If the sample conlains solida or an
immiscible liyuid, homogenize the sample
with a blender or uitrasenics unlil
satisfactory repealability is oblained.
Trans(er a representative partion of 10 to 15
ml to a 30-ml beaker. acidi{v with about 2
drops of concentrated HC| to a pH of 2 ot
less. Warm the acidified sample at 50°C
(120°F) in a waler bath for 15 minules. While
slirring the sample with a magretic stirrer,
withdraw a 20- to 50-pl sample from the
beaker and inject it into the 1atal carbon port
of Lhe analyzer. Measure the peak height.
Repeat Lhe injections unlil three consecutive
peuks are obtained within =10 percent of the
average,

Repeat the anatyses for all the samples and
the 0.1 ¥ NaOH blank Prepare standurd
curves for tota] carbon and for inorganic
carbon of 10. 20, 30. 40, 50, 60, 80. and 100 mga/
| by diluting with COs-Iree water 10. 20. 30.
40. and 50 mi of the two stock solulions 1o

J-6

1000 Ml and 30. 40. and 50 ml of the two
stuch soluuons 1o 500 n:l. lnject samples of
these solwlipns into the anaivzer and record
the peak heights aa described sbove. The
acidificanon and warming sieps are not
necessary for preparation of ine standard
curve

Asceriam the sample concentrations for
the sampies from the correcled peuh heighis
for the samples by reflerence Lo the
appropriaie standard curve. Caicusale the
corrected peak height for the stundards ang
the siimpies by deducting the blank
carrection as [ollows:

. .
b s

Corrected peak height=A -D

Where:

A =DPeik height of standard or sumple. mm or
other appropriate unil.

B=Peak height of blank. mm or other
appropriate unil.

Il sumples musi be diluted [or analysis,
applv an appropriate dilulion factor.

5. Cafibralion. Calibration of sampling and
unalysis equipment is the same as in Seclion
5 ol Relerence Method 5 with the addition of
the catibration of the TOC analvzer
described in Seclion 4.3 of this method.

8. Calculations. The calculationa and
nomenclalure for the calculalions are the
sume as-described in Section 6 of Reference
Method 5 with the addition of the following:

8.1 Alass of Concensed Purticulate
Aluterial Coliecied.

m.= (001 )G V,)
Where:
0.001 = Liters per milliliter. 1
m.=Mass of condensed particulute malerial
collecled in the impingrrs meusured as J
TOC. mg.

C.=Coacentralion of TOC in the liquid
sample fram TOC analyvsis in Section 4.3 J.,

Ey. 5E-1

- -

Fy. 5E-2

mg/l.
V, = Total volume of liquid sample, mi.
8.2 Concentraoiion of Condensed

Particuiote Moterial. -
Ce=(0.001)m/ V| Ey. 5F=3 I
Where: .
0.001 = Grams per milligram.
C.= Concentration of condenscd particulute

malter in stack gas. dry Lasis. corrected

\o standard conditions. g/dscm.

V ey = Volume of gas sampie measured by
the dry gas meter. cortecied to stundard
condilions. dscm. from Section 6.3 of .\

Reference Method 5.
6.3 Total Particulote Concentotrnon,

C,=C.+C, Eg. 5F-4

Where:

C,=Tolul particulute concentranun. try ! ,
basis. corrected to standard cundilions.
gfdsem. -

C,=Concentration of filiered particulute
matler in stack gas. dry basis, correcied
to standard condilions. g/ascm. fram
Equation 56 of Refercnce Method 5.

7. Bibliveraphy. The Libliography is the
same as in Section B of Reierence Method 5
with the addition of the [ollowing:

71 American Public Heullh Association,
American Water Works Association, Water
Pollution Control Federation. Standard
Methods [or the Examination of Waier and
Wastewater. Fifteenth Edition. Washinglan,
D.C. 1980.
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J.1.2 Changes and/or Modifications to EPA Reference Methods
J.1.2.1 Modifications to EPA Reference Method 1

The uncontrolled emissions sampling location did not meet
the minimum Tequirements set forth in EPA Method 1 due to the duct
configuration. Samples were collected at the vertical section of
duct that was directly attached to the inlet of the venturi scrubber.
It was believed this location offered the best alternative for col-
lecting representative uncontrolled particulate samples. A total of 16
sampling points wWere used to characterize the uncontrolled emissions.
A greater number of sampling points were not feasible due to the high
particulate loading. The volumetric gas flow rate determined at the
venturi inlet compared favorably with the venturi outlet gas flow
rate (within 3%). This comparison lends credibility to the sampling
point selection of the uncontrolled emissions.

J.1.2.2 Modifications toc EPA Reference Method 3

The flue gas molecular weight determination was preformed
using the single point grab sample technique. The analysis of the
gas sample was then performed using a Fyrite® gas analyzer instead
of an Orsat® gas analyzer.

-

J.1.2.3 Modifications to EPA Reference Method 4

Moisture determinations were performed simultaneously with
the collection of particulate mass and total organic carbon during
EPA Reference Method 5E. The impinger solution consisted of 0.1 N
NaOH instead of water.

J.1.2.4 Modifications to EPA Reference Method 5E

A modified version of the sampling procedure specified in
EPA Reference Method 5E was used to determine the particulate
emissions of the venturi inlet and outlet. Modifications to EPA
Reference Method 5E included:

e eliminating the probe and nbzzle water rinse prior
to the acetone probe and nozzle rinse

e Tecovering the individual NaOH impinger samples,

e installing a variable transformer to control the
probe temperature to 250°F + 25°F, and

¢ 1installing a time proportioning temperature con-
troller to maintain the temperature of the gas
stream downstream of the filter holder at 250°F #+ 10°F
(controller accuracy + 1% of full scale - 400°F).

J=7




J.1.2.5 Modifications tc EPA Reference Method 9

The test plan stated that visible opacity measurements would
be taken at several distances from the stack to evaluate condensation
of hydrocarbons and blue haze formation. During actual testing,
opacity measurements were performed only according to EPA Method 9
protocol and not at various distances from the stack. Visible emission
observations were performed only against a clear, blue sky background.
This minimizes Interferences that can occur when reading a condensed
hydrocarbon plume with a cloudy or grey sky background.
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J.1.3 Polynuclear Aromatic Hydrocarbon (PAH)} Sampling and Sample
Recovery Procedures

J.1.3.1 PAH Sampling Procedures

Figure J-1 illustrates the sampling train that was used to
collect samples of the gas stream for PAH anmalysis. The PAH sample
collection procedure is similar to the particulate loading procedure
(EPA Method 5E). The major differences between the two systems

include impinger configuration, contents, and sample recovery procedures.

J The PAH impinger train consisted of a dry impinger for
cooling down the gas before entering the glass canister containing
XAD-2 resin for PAH adscrption. Following the XAD-2 resin canister
was a second dry impinger for collection of any condensate occurring
downstream of the XAD-2 resin. The third impinger contained silica
gel for final moisture removal. The glassware in the hot box, the
two dry impingers, and the XAD-2 resin canister were wrapped with
aluminum foil to reduce sample exposure to ultraviolet radiation,
which can cause possible photodegradation of the PAH's.

Prior to sampling, the particulate filters used during PAH
sample collection were extracted with methylene chloride, baked at
275°F for four hours, and then dessicated and weighed. The filters
were stored in glass petri dishes that had previously been rinsed
with methylene chloride.

A three-step extraction was used to prepare the XAD-2 resin
for use. Methanol, pyridline, and ether respectively were used to
extract the resin. The resin was extracted using a soxhlet extractor
for 24 hours with each solvent. Following extraction, the resin was
stored under methancl until its use.

J.1.3.2 PAH Sample Recovery

Upon completion of sampling, the sampling train was returned
to the mobile laboratory for sample recovery. Incandescent lights
were used in the mobile laboratory during sample recovery to
minimize possible PAH photodegradation. The nozzle and glass
probe liner were brushed and rinsed with methylene chloride.

All intercomnecting glassware in the hot box and impinger train
{except the silica gel impinger) were also rinsed with methylene
chloride. The methylene chloride rinses were stored in amber glass
bottles with teflon 1lid inserts. The filter was transferred to its
original glass petri dish and wrapped.with aluminum foil to protect it
from direct light during storage and shipment. The XAD-2 resin was
rinsed from the canister into a pint Ball® jar with methylene chlor-
ide. The jar was sealed with a teflon-lined cap and wrapped with
aluminum foil for transport.

J-9
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J.1.4 Particle Size Distribution Sampling and Sample Recovery
Procedures

J.1.4.1 Parcticle Size Distribution Sampling Procedures

The particle size distribution at the venturi inlet was
determined using an Andersen High Capacity Stack Sampler (AHCSS).
The AHCSS was chosen because of its ability to handle gas streams
with a high particulate loading without overloading the stages or
using unacceptably short sampling times. The AHCSS ceonsists of
two impaction chambers, followed by a cyclone and a back-up
absolute thimble (see Figure J-2). The particles are fractionated
into four size ranges which can be plotted to represent the entire
size fraction. Preparation of the impactor for use requires that
it be washed with soap and rinsed well with water to remove all
the soap. The AHCSS is then wiped with a clean, lint-free cloth
and rinsed with acetone to complete drying and to remove any oil
which may be present.

A tight angle probe and straight-neck isokinetic sampling
nozzle was used to allow the AHCSS to be oriented into the gas
stream. Use of the straight nozzle minimizes the effect of pre-
impaction of larger particles that might occur with a goose neck
nozzle. Figures J-2 and J-3 graphically depict the AHCSS
impactor, the sampling train, and sampler stack orientation
respectively.

Particle size distribution sampling was performed at a
single point of average velocity in the flue gas stream. This
sampling point was selected from previous velocity traverse data.
Isokinetic sampling flow rates at the impactor nozzle were pre-
calculated based on veloclty data obtained during earlier sampling
(EPA Method 5E and Polynuclear Aromatic Hydrocarbon Sampling).
Operation of the AHCSS requires that the flow rate through the
impactor be kept constant. This requirement eliminates the pos-
sibility of adjusting the flow rate if variations in gas velocity
oCCurs.

Prior to sampling, the AHCSS was allowed to preheat in the
duct for approximately 45 minutes to allow ample time for the unit
to reach thermal equilibrium wich the [lue gas.

J.1.4.2 Particle Size Distribution Sample Recovery Procedures

When sampling was completed, the AHCSS was brought
back to the lab and allowed to cool. Care was taken during this
step to ensure that the stages were not disturbed. Each stage
was carefully removed, one at a time, and the particulate matter
brushed into a tared petri dish. Following this step each stage
was rinsed with acertone and brushed if necessary to remove any
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Schematic of the Andersen Model HCSS High Grain-Loading Impactor
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remaining particulate matter. The backup absclute thimble was
removed and placed in a glass Ball® jar in a position that would
keep it upright during transport back to Austin. The petri dishes
and thimbles were packed in dessicators for transport.

The sample analysis consisted of the following:

o trhe weighing to a constant weight of the particulate
matter im each stage and the backup thimbles; and

e evaporation of the acetone rinses and the weighing
of that residue.

The samples which had been transported in dessicators were
ready to weigh following their return to Radian's Austin laboratories.
These samples were weighed at 24-hour intervals until the weights
agreed to within 0.5 mg or 1 percent of the total particulate mass.

The acetone rinses were transferred to clean tared beakers
and evaporated to dryness at room temperature and pressure. They
were then dessicated 24 hours and weighed at 24-hour intervals until
a constant weight was achieved.

A detailed discussion of the data reduction procedure used
to interpret the AHCSS data is presented in Appendix B.4.
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PROCESS SAMPLE COLLECTION PROCEDURES

INCLUDES
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Venturi Scrubber Water Sample Collection

Venturi Scrubber Process Measurements

J.2.2.1 Venturil Scrubber Water Flow
Rate Measurements

J.2.2.2 Venturi Scrubber Pressure Drop
Measurements

J.2.3 Virgin Aggregate and Recycle Asphalt

Pavement Sample Collection
J.2.4 Asphalt Cement Sample Collection
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J.2.1 Venturi Scrubber Water Sample Collection

Scrubber water influent and effluent samples were collected
during the field testing program. Scrubber water was contained in
two earthen ponds near the venturi scrubber. Water was supplied to
the venturi scrubber by means of an above-the-ground pump. The pump
intake line floated near the end of one pond. Water from the scrubber
flowed by gravity through an 8-inch diameter PVC pipe into the
second pond.

Samples of scrubber water to the venturi were collected by
opening an inline valve on the discharge side of the feed pump.
Samples of the venturi scrubber effluent were collected by passing
a beaker attached to a rod through the flowing stream.

During each Method 3E and PAH sampling run two venturi
inlet and venturi effluent water samples were taken. No. water
samples were taken concurrent with particle size distribution
sampling runs.
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J.2.2 Venturi Scrubber Process Measurements
J.2.2.1 Venturi Scrubber Water Flow Rate Measurements

The total flow rate of water to the venturi was monitored
using a Signet Scientific paddle-wheel Flosensor® and a flow sensor
provided by the Sloan Company. During the first day of testing
both readings were taken and an average [lowrate reported. On
5-10-B4 the Signet Scientific Flosensor® malfunctioned and all sub-
sequent data was taken from Sloan's flow sensor exclusively. A
ten-gallon per minute correction factor was applied to all of the
Sloan flow sensor readings to yield values comparable with those
recorded on 5-8-8B4., All data was recorded by MRI personnel.

J.2.2.2 Venturi Scrubber Pressure Drop Measurements

Two pressure taps were installed in the venturi scrubber
system so Radian could install a Magnehelic® gauge for use in
monitoring the venturi pressure drop. One tap was installed up-
stream and the second tap was installed downstream of the venturi
scrubber. Upon arriving on-site, Radian noted that both pressure
taps were plugged shut with solids. The downstream tap could not be
unplugged. "1Because of the plugged tap, the pressure drop across the
venturl scrubber was measured using a water manometer supplied by
the Sloan Construction Company. The water manometer was mounted on
the front end of the mist eliminator. & minor problem was encountered
with water getting in the lines periodically. When this occurred, the
lines had to be blown out with instrument air.

J.2.3 Virgin Aggregate and Recycle Asphalt Pavement Sample
Collection

Samples of virgin aggregate and recycle asphalt pavement
were collected from the conveyer belts as the materials were trans-
ported from storage to the drum mixer. One virgin aggregate
and one recycle asphalt pavement sample was collected during each
EPA Method 5E and PAH sampling run. The grab samples were taken
using a metal scoop and large collection tray. The samples were coned and
quartered to obtain a representative sample and then taken directly
to the mobile laboratory for moisture analysis. Additional RAP material
wag stored and returned for smoke point analysis.

J.2.4 Asphalt Cement Sample Collection

A sample of the asphalt cement fed to the drum mixer was col-
lected on May 10, 1984 when a new shipment arrived by truck.
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APPENDIX J.3

SAMPLE ANALYSIS PROCEDURES

INCLUDES

Tetal Organic Carbon Analysis

Polynuclear Aromatic Hydrocarbon Analysis
Particulate Mass Analysis

Percent Moisture Analysis

Smoke Point Determination of Recycled
Asphalt Payment

Smoke Point and Flash Point Determination
of Asphalt Cement

Total Suspended Solids/Total Dissolved
Sclids Analysis :

pH and Temperature Measurements
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J.3 Sample Analysis Procedure
J.3.1 Total Organic Carbon (TOC) Analysis

The TOC content of the EPA Method 5E sodium hydroxide impinger
solution was determined instrumentally using the procedure specified
in EPA Method 5E. A Beckman Model 915 B Total Carbon Analyzer was used
to determine the total carbon content and total inorganic carbon
content of the sample. The concentration of carbeon present in the
sample was determined by comparing the sample results with the results
of standards prepared using potassium hydrogen phthalate. The total
organic carbon content was determined by subtracting the total inorganic
carbon content from the total carbon content.

J.3.2 Polynuclear Aromatic Hydrocarbon (PAH) Analysis

This section outlines the sample preparation and analysis
procedures used to determine the concentration of PAH present in the
PAH sampling train samples and scrubber water samples.

J.3.2.1 Preparation and Analysis of PAH Sampling Train Samples

The PAH sampling train produced five sample fractions:

' the methylene chloride nozzle and probe rinse,
. the filcer,
] the first impinger condensate and methylene

chloride glassware rinse of the glassware
downstream of the filter and upstream of the
XAD-2 resin canister,

° the XAD-2 resin and methylene chloride rinse, and

. the second impinger condensate and methylene
chloride rinse of the glassware downstream of the
XAD-2 resin canister and prior to the silica gel

impinger.

Solid samples were extracted in soxhlebt extractors for
twenty~four hours with methylene chloride. The solid samples included:

] the front-half catch (probe and nozzle rinse plus
the filter), and ’

™ the ¥AD-2 resin.
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The methylene chloride rinses associated with the solid
sample fractions were included in the soxhler extractions.

Liquid samples were extracted in continuous water extractors
for twenty-four hours with methylene chloride. The liquid samples
included:

° the first impinger condensate and methylene chloride
glassware rinse, and

] the second impinger condensate and its methylene
chloride glassware rinse.

. During extractior, a malfunction occurred with the condensor
water circulating system, This caused the evaporation of the
solvents and consequent loss of samples. For this reason, no PAH
sampling train sample analysis was performed.

J.3.2.2 Preparation and Analvsis of Venturi Scrubber
Water PAH Samples

Scrubber water samples were prepared for analysis by extraction
in a continuous water extractor for twenty-four hours in methylene
chloride.

The effluent scrubber water solid samples were prepared for
analysis by first spiking the solid samples with isotopically labeled
benzo(a)pyrene-d,;; to serve as a sample recovery check. The solids were
then extracted for 24 hours in methylene chloride using a soxhlet
extractor.

The extracts were concentrated by means of a Kuderna-Danish
evaporation apparatus.

The sample concentrates were analyzed by GC-MS with operation
in the selected ion monitoring mode (SIM), Individual PAH compounds and
major organic species were separated by employing a fused silica capillary
column. The chromatographic conditions and other instrumental parameters are
summarized in Table J-5., Mass spectral data were stored on a magnetic
disc for interpretation and reference.

Identification of individual PAH and major organic compounds was
based primarily on two criteria: chromatographic retention time and mass spec-
tral characteristics. The appearance of key fragment ions of the compound
at a precise retention time is indicative of the presence of the com-
pound. In general, PAH compounds are relatively stable in the ion
source of a mass spectrometer. The major {base peak) fragment cor-
responds to the molecular weight of the compound (MY, other fragments
are generally found at MT-2 and M*/2 (corresponding to a double
charged ion). The relative intensities of these fragment ions are
also examined in order to confirm the identification. Table J-6 lists
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TABLE J-5.

GC-MS CONDITIONS

Operating Parameter

Experimental Conditon

Instrument
Ionization voltage
Scan rate
Scan range
Column

H, flow rate
Initial temp
Initial hold
Program rate
Final temp
Final hold
Injector temp
Injection

Sample size

Hewlett Packard 5985A
70eV

0.5 scan/second

50+ 400 amu

SES54 fused silica capillary
60 cm/sec

35°C

1.0 min.

10°C/min

310°C

20 min

3s5°C

Cocl on-column

1 uL

TABLE J-6.

POLYCYCLIC AROMATIC HYDROCARBONS DETERMINED BY GC-MS

Phenanthrenes (178)

Phenanthrene
Anthraqenes

Benzopyrenes (252)

Benzo{a)pyrene
Benzo(e)pyrene

Pyrenes (202)

Pyrene
Fluoranthene

Chrysenes (278)

Perylene
Benzo(b)fluoranthrene
Benzo(j)fluoranthrene
Benzo(k)fluoranthene

Benzoperylenes (276)

Chrysene
Benz(a)anthracene
Triphenylene

Benzo(g,h,1)perylene

Indeno(1,2,3-c,d)pyrene

Note:

The molecular weight of each group is shown in parentheses.
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several common PAH compounds. The internal standard, phenanthrene -d;g,
served as a marked to verify retention time to within +0.1 minute.

Once an individual PAH on major organic compound was identified,
the selected ion area of the chromatographic peak corresponding to the base
peak fragment was obtained. Thils area was compared to the correspondinge
area of the internal standard. The concentration of the compound
was then calculated using a known response based on a calibration
standard.

J.3.3 Particulate Mass Analysis

The EPA Method 5E particulate mass sample consisted of the
filter and the acetone front-half rinse. Filter analysis consisted
of dessicating the filrter for 24 hours and then weighing at 24-hour
intervals to a constant weight.

The acetone rinse volumes were gravimetrically determined.
The rinse samples were then transferred-to individual clean, dry,
tared 250 ml beakers for evaporation. The samples were evaporated
to dryness at room temperature and pressure. When the samples
were dry they were dessicated for 24 hours and then weighed at
24=hour intervals to a constant weight.

J.3.4 Percent Moisture Analysis

Each virgin aggregate and recycled asphalc pavement sample
was prepared for analysis by quartering. This reduced the sample
size from about 10 pounds to about 2.5 pounds.

A 500 pram sample was then transferred to a preweighed
aluminum pan. The sample and pan were then weighed to the nearest
0.1 grams. The sample was dried at 105°C for 24 hours. The sample
was reweighed and the difference determined. The remaining sample was
saved for future analysis.

J.3.5 Smoke Point Determination of Recycled Asphalt Payment

The smoke point of RAP samples collected during the test program
was determined using a test procedure developed by the Oklahoma Testing
Laboratory. Based on this method a sample of RAP is first dried to a
constant weight in an oven set at 140°F. 500 grams of the dried sample
1s then placed in a stainless steel bowl and heated at a rate of 25
to 30°F per minute while stirring the RAP with a stainless steel spatula.
When the sample temperature is approximately 250°F, the heating rate
is decreased so that the sample temperature rise is 5% to 10°F per
minute until the smoke point is reached. The smoke point is recorded
as the temperature at which the RAP starts to smoke.
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J.3.6 Smoke Point and Flash Point Determination of Asphalt Cement

The smoke point and flash point of the asphalt cement used
during testing was determined by the ASTM D92-Cleveland Open Cup
procedure.l Based on this method, the test cup is filled to a specified
level with the asphalt sample. The temperature of the sample is
increased rapidly at first and then at a slow constant rate as the
smoke point is approached. As soon as smoke is detected, the temperature
of the sample is noted. To determine the Elash point, the temperature
is increased and at specified intervals a small test [lame is passed
across the cup. The lowest temperature at which application of the
test flame causes the vapors above the surface of the liquid to ignite
is taken as the flash point.

J.,3.7 Total Suspended Solids/Total Dissolved Solids

The suspended and dissolved solids content of each scrubber
water sample was determined on-site using a composite of the samples
collected during each run. The suspended solids content of each
composite scrubber water sample was determined by first filtering
the sample using a preweighed filter. The filter and solids were
then dried at 50°C and weighed.

The dissolved sclids content of each scrubber water sample
was determined by placing a 50 ml aliquot of the filtrate into a
preweighed 100 ml beaker. The filtrate was then evaporated to

dryness in an oven at ¥05°C, dessicated, and weighed to determine
residue weight.

J.3.8 pH and Temperature Measurements

A Type-K thermocouple and digital readout was used to
measure the temperature of each scrubber water sample at the collection
point. An Orion hand-held portable pH meter with temperature
compensator was used to measure the pH of each scrubber water
sample. The pH measurement was made in a beaker immediately following
sample collection. Prior to each pH measurement the meter was stan-
dardized with a pH 7 and pH 4 buffer,

lAnnual Book of ASTM Standards, ""Standard Test Method for Flash and Fire

Points by Cleveland Open Cup,' Part 23, Petroleum Products and Lubricants(I),
D92-72, pages 27-32.
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APPENDIX K

PROJECT PARTICIPANTS

INCLUDES

Sloan Construction Company Personnel
1. Paul Haigler - Vice President
2. Kelly Sherrill - Plant Manager
3. Harry Thomas - Plant Superintendent
4. Randy Wackins - Plant Foreman
Midwest Research Institute Personnel
1. Jack Butler - Project Monitor
Radian Personnel
1. Mike R. Fuchs - Project Director, Reporting
2. Eric P. Anderson - Gas Sampling Team Leader,
Lab Analysis, Data Reduction, Reporting
3. Larry A. Rohlack Gas Sampling Team Leader,
Reporting
Michael J. Krall - Solids and Liquids Sampler
Carl S. Galloway - Gas Sampler
Clifford Thirion - Gas Sampler
C. Barry Chapman - Cleanup/Lab, Lab Analysis
David Savia - Visual Determination of Opacity
Donnie L. Heinrich - Sample Analysis
Environmental Protection Agency Personnel
Emission lMeasurement Branch (EMB)
1. Peter R. Westlin -~ Technical Support
2. Clyde E. Riley - Task Manager
Industrial Studies Branch (ISB)
1. Jeffrey Telander - Project Lead Engineer
2. Michael Clower - Task Manager
Standards bevelopment Branch (SDB)
1. Rick Colyer - SDB Project Engineer
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APPENDIX L

PERTINENT CORRESPONDENCE

INCLUDES

Re: Site Visit Report for Slecan Comstructicn
Company Asphalt Plant near Cocoa, Florida -

to: Mr. Clyde E. Riley

Re: Summary of Field Testing Activities at Slean
Construction Company - to: Mr. Clyde E. Riley
Re: Report and Appendix Qutlines for Testing and
Analysis of the Sloan Construction Company
Asphalt Plant near Cocoa, Florida - to: Mr. Clyde
E. Riley ‘
Re: Preliminary Data from Sloan Construction
Company Asphalt Plant Sampling Program - to:

Mr. Clyde E. Riley

Re: Smoke Point Test Procedure - to:

Mr. Clyde E. Riley




RADIAN

CORPORATION

24 April 1984

Mr. Clyde E. Riley

U.S. Environmental Protection Agency
ESED/EMB (MD-13)

Research Triangle Park, NC 27711

Re: Site Visit Report for Sloan Conmstruction Company
Asphalt Concrete Plant near Cocoa, Florida (84-AS5P-8)

Dear Mr. Riley:

On April 19 a pretest site survey was conducted at the Sloan Construction
Company asphalt concrete plant located near Cocoa, Florida. Sloan
Construction is re-topping sections of I-95 near Cocoa using asphalt
concrete produced with recycled asphalt coancrete {RAP) taken from the

job site. All plant production is utilizing RAP presently and will in
the future through May except for a few days of couventional operatiom
the week of April 23.

The plant is an Astec drummix plant incorporating a mid-drum feed chute
for the RAP. Particulate emissions are controlled by an Astec wet venturi
scrubber operating with a AP of about 15 inches of water. From the venturi,
emisgsions enter a demister drum, then through an ID fan, through another
demister, and exit through a 4-foot diameter stack. Venturi water is sup-
plied from two earthen ponds, connected by an underground 12-inch PVC pipe.
Each pond i3 about 20 feet wide by 50 feet long. Venturi effluent is dis-
charged into onme pond and drawn from the other. The water appears to be
heavily contaminated with organics. The venturl water feed line has a

flow monitor which is presently inoperable.

The test request seeks to collect particulate daca, both loading and
particle size distribution, on the uncontrolled emissions. There 1s no
acceptable location for installing sampling ports to meet EPA Method 1
criteria. Gases from the drum mixer enter a knockout and then flow through
a pipe having a diameter of about 24 feet at an upward angle of about 60°
for about 8 feet. The gases then bend downward at an angle of about 120°
for another 8 feet. where the circular duct is converted to a rectangular
duct just prior to the venturi. 1ISB contractors have reiterated their
request for uncontrolled particulate emissions data even though the accu-
racy of the regults will be in question. Radian will perform the parti- .
culace concentration and particle size discribution measurements to respond
to ISB requests, however, Radian feela that the data may well be inaccurate.
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Controlled emissions will be sampled in the 4-foot diameter stack. The
sampling location 1s about 40 feet above ground level. A sampling plat-

form is in place and 1is accessible by ladder. Two 3-inch male pipe sampling
ports are mounted at the sampling location. The closest upstream disturbance
is 124 inches from the sampling plane, and the dowmstream disturbance is 60
inches. Eyebolts are mounted on the stack above each port to support a
monorail system. The gas stream has a slightly positive pressure. No
significant problems are identified for the controlled sampling location
except that the location does not meet the minimum requirements for upstream
and downstream disturbances as stated in EPA Method 1. Controlled emissions
will be sampled using the maximmn number of traverse poilints which is 24
according to EPA Method 1R. To collect an adequate and representative sample,
controlled emissions sampling time will be 120 minutes; 5 minutes per point.

There presently are no ports in the ductwork between the drum mixer and
venturi. Radlan will request that Sloan Construction install two ports
mounted 90° with respect to each other in the circular ductwork just prior
to the conversion ductwork to the rectangular duct above the venturi. One
port will be male 3-inch pipe while the other will be 4-inch male pipe to
accomodate insertion of the high capacity cascade impactor. Scaffolding
must be installed at the uncontrolled emissions sampling location to provide
a work area. Particulate and TOC sampling of controlled and uncontrolled
emisgions will be performed councurrently. Particle size sampling will be
performed independent of other test work.

The water to the venturi will be sampled using an in-place valve on the
positive pressure side of the feed pump. Sloan has a flowmerer, but it
13 presently not working. Radian will install a calibrated flosensocr for
uge during the testing effort.

Venturl discharge water returns to the ponds by gravity flow through 8-inch
PYC pipe. Water samples cannot now bhe collected. A small opening will be

cut into the top of the pipe, large enough to get a beaker into the stream,
to collect samples of the venturl effluent waters.

Virgin aggregate and recycled asphalt pavement are separately belt conveyed
to the drum mixer. Samples of each will be collected from the comveyor belts.

The location of the plant poses no problem for visible opacity measurements.
Blue haze was evident in the plume at a distance of more than 100 yards
from the plant. Radian recommends determining visible opacity of the plume
at several distances from the stack during each test period.

No laboratory area 1is available at the plant. Radian will deliver a mobile
laboratory for sampling train set-up and sample retrieval. Plant personael
have agreed to zupply electricity for the traller as well as for sampling
equipment.

The plant is located on Greensboro Road which is just off of State Highway
528, also know as The Beeline Expressway, a few miles outside of Cocoa.
Personnel contacts at the plant include:




Kelly Sherrill - Project Manager,
Harry Thomas -~ Superintendent, and
Randy Watkins - Forman.

The plant mailing address is P.0. Box 3883, Cocoa, Florida, 32924, and the
plant telephone number is 305/632-4102.

Due to operating situations encountered during sampling at the T.J.

Campbell Conmstruction Company asphalt concrete plant, Radian recommends

a testing schedule of one set of samples per day for a total of four
sampling days. The proposed test matrix is presented in Table 1. The
projected costs of the J.C. Sloan asphalt plant characterizacion are pre-
gsented in Table 2. Testing is presently plamned to begin the week of May 7.
The first day on-site will be for set-up and collection of sampling train
blank samples. The following four days are planned for sample collectiom.
Two contingency days are included in the costs. Also note that the costs
include a management task which was not a part of previous cost estimates.
Previously management costs had been compiled in the project management task
for which no budget had been.established. The management budget would have
been in a Work Plan. :

The test plan for the Sloan plant will be om your desk no later tham April 30.
Please call if you have any questions or comments.

‘Sinrce'rely, fa’&

Michael Fuchs
Project Director

MF/sw
Enclosure
bee: James Kamas

Eric Anderson
Larry Rohlack




CORPORATION

23 May 1984

Mr. Clyde E. Riley

U. S. Environmental Protection Agency
ESED/EMB (MD-13)

Research Triangle Park, North Carolina 27711

RE: Summary of Field Testing Activities at Sloam Construction Co.
( 84-ASP-8)

Dear Mr. Riley:

Testing activities were conducted May 7 through May ll at the Sloan Con-
struction Co. asphalt concrete plant located near Cocoa, Florida. The test
crew arrived at the plant on May 7. As known prior to arrival, the plant
was not operating that day and no prelimipnary measurements were performed.
The laboratory trailer, testing equipment, and sampling locations were
prepared for the. testing efforr. Considerable effort was required Lo set up
scaffolding at the unconctrolled emissions sampling location. A venturi AP
gauge and a venturl scrubber water flow meter were installed.

Tuesday, May 8, preliminary measurements were counducted in the late morning
following a delay in operation of the asphalt plant caused by a breakdown of
asphalt laying equipment. Omne Method S5E run (Run 1) was performed the
afternoon of May 8; however, the isokinetic sampling rate of the controlled
sampling location was outside of the allowable isokinetic range of 100Z +10%
requiring that three additional runs be conducted.

It was raining on May 9 and the plant did not operate. No sampling activi-
ties were performed.

Three Method S5E runs (Runs 2, 3, and 4) were conducted at the uncontrolled
and controlled sampling locations, and ome particle size distribution sample
(PSD Run 1) was collected at the uncontrolled sampling locatiom on Thursday,
May 10. All runs were within isokinetic limiks.

Friday, May ll, oue polynuclear aromatic hydrocarbon sample (PAH Run 1) was
collected at the uncontrolled and control led sampling locations. Ome suc~-
cessful particle size distribution sample (PSD Run 2) was collected at the
uvncontrolled sampling location. Another particle size run was attempted;
however, the sample was voided due to a leak in the impinger train occurring
after the initial leak check. Sampling equipment was retrieved and packed
for return to Austin. Samples were cross-checked with the sample logs and
packed for shipment,

Table | presents the samples collected, times of collection, and other
pertinent information concerning the samples.




CORPOQATION

Mr. Clyde E. Riley
23 May 1984
Page 2

Controlled emissions Method 5E Run 1 had a sampling time of 120 minutes, 5
minutes a point at 24 points. The isckinetic sampling rate could not be
maintained at the final two traverse points on each of the two traverse
diameters because of an increase in sampling pressure drop. The filter was
replaced after sampling the initial traverse diameter. The pressure drop
increase was apparently due to the filter loading with what appeared to be
an oily, carbonaceous material. Because of the pressure drop build=-up
problem, subsequent Method S5E samples were collected for 72 minutes (3
minutes a point). The PAH sample was collected at 4 minutes a point=-actual
total sampling time 97 minutes. Method 5E rums for uncontrolled emissions
were collected for 32 minutes, 2 minutes a point at 16 points. The PAH
gample was collected over 48 minutes (3 minutes a point). The PSD runs were
collected for 85 and 90 minutes. Several of the air emissions runs were
interrupted by plant shutdowns; however, sampling was stopped at the times
of plant shutdowns and no bias 1s expected in the results. Sampling was not
cont inued until the process had reached steady-state operation as notified
by NSS contractor personnel (MRI).

During the PAH run for contrclled emissions, two sampling disturbances
occurred which may in some degree affect results, the extent of which,
however, cannot be measured. The nozzle used during Method 5E runs was
selected for the PAH run. The nozzle size required a sampling rate up to
about 0.75 cfm at the meter. However, due to the increased pressure drop
caused by the XAD-2 resin in the PAH train, the higher isokinetic flow rates
could not be attained. After the first traverse point (4 minutes of
testing), the nozzle was changed to a smaller size to provide lower isoki-
netic sampling rates. The run was conducted within isokinetic limits. Both
nozzles were solvent rinsed for inclusiom in the sample. Later in che run,
a glass crossover between the last two impingers broke and had to be re-
placed. There was some in-leakage of ambient air which can be estimated.

Three uncontrolled emissions particle size distribution samples were to be
collected as stated in the test plan, but only two samples were collected.
The third sample would have been collected between 1500 and 1700 hours on
Friday, May 1l. However, the ISB task manager allowed that two uncontrolled
emissions particle size samples were sufficient and requested that the third
sample not be collected.

The Method 5E procedure includes two impingers containing 0.1 N NaOH for
collection of total organic carbon (TCC) followed by a dry impinger and an
ilmp inger containing silica gel. During this program, a dry impinger was
included prior to the first NaOH impinger of the controlled emissions sam=-
Pling trains. The dry impinger was included to collect excess water con-
densed from the sample gas and was necessitated by the high moisture content
of the stack gases and the gas sampling volume. The first impimnger (dry)
and the second impinger (0.1 N NaOH) were collected and stored as a sinmgle
sample as were the third impinger (0.l N NaOH) and fourth impinger (dry).

L-8
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Mr. Clyde E. Riley
23 May 1984
Page 3

The test plan called for the collection of three influent and effluent
scrubber water samples during each Method 5E and PAH run. At the request of
the Task Manager, only Lwo water samples were collected during Method 5E and
PAH runs, subsequent to Method 5E Rur ! during which three water samples
vere collected. Also, only one (instead of two as required by the test
plan} sample of the RAP and virgin aggregate was collected during each
Method 5E and PAH run as requested by the Task Manager.

During the site visit the scrubber water ponds were full and the venturi
return line emptied into the pond below the water level. The test plan
stated that a hole would be cut in the return line for collection of scrub-
ber effluent water samples. However, during the testing effort, the scrub-
ber water pond level was below the venturi return line and samples were
collected at the end of the pipe. A beaker was attached to a rod and passed
through the flowing stream to collect the sample. The temperature of the
stream was measured by holding a thermocouple in the flowing stream. The pH
of tle venturi effluent water was measured in the sample collected in the
beaker.

The above descriptions cover the known deviations from the sampling proce-
dures prescribed in the test plan. Ome deviation in the Method 5E amnaly-
tical protocol will be performed. The method states that the impingers and
impinger rinses be combined into a single sample for amalysis of TOC. 1In
this program, the two impingers and associated rinses will be analyzed
separately to allowv an evaluation of the TOC collection efficiency of the
impinger traim.

The test plan stated that visible opacity measurements would be taken at
several distances from the stack to evaluate coundenmsation of hydrocarbons
and blue haze formation. As implemented, visible opacity measurements were
performed according to EPA Method 9 protocol only and not at various dis-
tances from the srtack. Readings were performed only against a clear, blue
sky background. Visible opacity readings were terminated during the PAH run
because of cloud cover.

In the opinion of the Radian staff, the testing program was a success. The
testing requirements stated in the test plan were accomplished within the
time schedule even though one complete day of Leating was lost due to rain
which forced the plant to not operate. Two uncontrolled emissions particle
slze Samples instead of three were collecred, but the third sample was not
collected at the request of the ISB task manager.




Mr. Clyde E. Riley

23 May 1984

Page 4

Please call if you have any questions or comments.
Sincerely,

Michael Fuchs

Project Direcror

ESED Project No. 83/19

MF:kla

Att achment
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May 29, 1984

Mr. Clyde E. Riley

U. §S. Environmental Protection Agency
ESED/EMB (MD-13)

Research Triangle Park, North Carolina 27711

Re: Report and Appendix Outlines for Testing and
Analysis of the Sloan Construction Co. Asphalt
Concrete Plant near Cocoa, Florida (84-ASP-8)

Dear Mr. Riley:

Please find enclosed for your review and comment, three copies
of the emission test report outline and appendix outline that
Radian proposes to use in documenting the results of testing
performed at the Sloan Construction Co. asphalt plant. Included
in the outlipe is a description of the gas phase polynuclear
aromatic hydrocarbons (PAH) sampling procedure. But, due to the
loss of the gas phase PAH samples, the gas phase PAH analysis and
result secrions were eliminated from che oucline.

If you have any questions or comments, please give me a call.
Sincerely,

Larry A. Rohlack
Scaff Scientist

LAR: jm
Enclosure

L-11
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13 June 1984

Mr. Clyde E. Riley

U.S. Environmental Protection Agency
Emissions Measurements Branch
ESED/EMB (MD-13)

Research Trianmagle Park, NC 27711

Re: Preliminary data from Sloan Construction Co. asphalt plant
Sampling Program
ESED Project No. 83-19
Project File No. 84-aSP-8

Dear Mr. Riley:

Enclosed are the preliminary data from the Sloan Construction Co. asphalt
plant outside Cocoa Beach, Florida. The preliminary data include:

. particulate {frcnt-half) loadings,

. volumetric gas flow races,

. particulate mass emission rates, and
particle size distributions.

The data have been tabulated for presentatisn. The tables included are:

. Table 1 - Particulate Loading Results (Frount-Half Omly)
. Table 2 - Method 5E and PAH Sampling Data
. Table 3 -~ Comparison of Particulate Mass Emission Rates Calculated
by Cecncentration Method wvs Area Ratio Method; and
Table 4 - Particle Size Distribucion Results.

Table 1 contains a breakdown of the front-half particulate fractions

and the particulate loadings. Tke average particulate loading for the
controlled emissions was 0.129 grains/DSCF excluding TOC Run 1, which was
outside the isokinetic limit of 90 to 110%, amd 0.125 grains/DSCF including
the run. This is well abeve the NSPS of 0.04 grains/DSCF. The venturi
scrubber particulate removal efficiency ranged from 98.6% to 97.6% and
averaged 98.0%.

Table 2 contains voluemtric flow rate data and a listing of stack conditions.
Volumetric gas flow rates at the inlet and outlet locations were within + 10%
of each other for all five runs. These data indicate that the uncontrolled
emissions results are representative of actual conditions.

1)




Table 3 presents a comparison of mass emission rates calculated by con-
centration method vs area ratio method. One run was outside the isokinetic
limit of 90 to 110%Z. The controlled emission sample collected 5/08 at
1426=1739 was subisckinetic. For comparison purposes, the results of all
of the particulate sampling runs have been presented calculated by -both
methods.

Two successful particle size distribution (PSD) sampling runs were performed.
Table 4 presents those data. Figure 1 graphically presents the particle size
distribution of uncontrolled emissions.

Also enclosed are coples of the computer scurce sampling data reduction
sheets which present both results and input data for the sampling runs.

Presently cthe total organic carbon and polynuclear aromatic hydrocarbon
{PAH) analyses have not been completed. These results will be forwarded
when available. As you know, the gas phase PAH samples were lost due to
an equipment faillure,and no results will be available.

If you have any questions or comments on any of data presented, please
call me.

Sincerely,

Michael Fuchs
Project Director
ESED Project 83/19
MF/mb

Enclosure
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June 29, 1984

Mr. Clyde E. Riley

U. S. Environmental Protection Agency
ESED/EMB (MD-13)

Research Triangle Park, North Carolina 27711

Re: Smoke Paint Test Procedure

e

Dear Mr, Riley:

Enclosed is a copy of the letter Mr. Witte sent me concerning the
test procedure he uses to determine the smoke point of recycled
asphalt concrete. One RAP sample from Campbell and 5 RAP samples
from Sloan were sent to Mr. Witte for smoke point analysis.

Mr. Witte will use about 500 grams instead of 1000 grams of sample
to conserve sample. Mr. Witte said he would use a smaller stain-
less steel pan to accommodate the smaller RAP sample. The 6 RAP
samples will also be analyzed at Radian to determine the smoke
point. Smoke test results from the two labs will be compared.
Analyzing the samples at Radian will help in preparing a written
test method.

[n addition to the RAP, 2 asphalt samples from Campbell and 1 asphalt
sample from Sloan were sent to Mr. Witte for Flash Point and Smoke
Point analysis. Mr. Witte will use ASTM-D-92 (Cleveland Open Cup)

to determine the Flash Point and Smoke Point of the asphalt samples.

If you have any questions, please call Mike Fuchs or myself.
Sincerely, '

Larry A. Rohlack
Staff Scientist

LAR: jm
Enclosure

L~15
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Oélaﬁomd g'esting aCaéoratories

REQISTERED PROFESIIONAL ENGINEERS ~CHEMISTS

310 N. KLEIN + PHONES: 232-5211 - 2324686 - P.O. DRAWER 80258 - OKLAHOMA CITY, OKLA. 73148
BRANCH OFFICES
3308 5. PEQRIA « TULSA, OKLA. 74105 - 742-7134 2648 N. MAIN - McALESTER. OKLA. 74507 - 423-4877

Larry Rohlack
Radian Corp.

P.0. Box 9948
Austin, Tx. 78766

Dear Sir: l’

The method we have been using for smoke point or reclaimed
asphaltic concrete is as listed below,

I. Equipment l
A, Electric hot plate, variable heat, 8 1/2" diameter
B. Stainless steel pan, bottom inside diameter - 7", l
top inside diameter - 9", depth - 3"
C. Steel spatula, blade 1 3/4" diameter, 6" long
D. Thermometer, either armoured asphalt testing or dial
type with metal stem. Thermometer to be wired or l
taped to the blade of the spatula.
II. Test Method
A, Dry sample in forced draft oven at 140°F to constant '
weight
B, Weigh one thousand grams of material into pan
€. Place on hot plate and adjust heat to give a temperature
rise of about 5°F per minute, When heating is first
started the temperature rise could be varied from this.
D. Continue heating until smoking is noted. The sample
must be stirred continuously during the heating period
using the spatula with the attached thermometer,

In addition to the above we have kept a second glass
thermometer at hand to verify the temperature when smoking is

noted,
OKLAHOMQ TESTING LABORATORIES
Mg Ts=<
M. A, Witte
President
MAW: 1y

Very Truly Yours, ;l
'l
L-16 lj
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