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P = Koppers Industries, Inc.
N D U S TRI E S 436 Seventh-Avenue

Pittsburgh, PA 15219-1800

' Telephone:  (412) 227-2001
May 8, 1997 Fax: (412) 227-2423

Rick Marinshaw AP-42 Section /2.8
MRI Reference _1s

. " Report Sect. .
401 Harrison Oak Blvd. Reference —
Suite 350 |
Cary, NC 27513 —
Dear Rick:

Enclosed is a copy of the AB 2588 Air Toxics Emission Test Program report by Best
Environmental, dated November 14, 1990. This was conducted at the Koppers Industries, Inc.
(KII) Feather River plant in Oroville, CA. The data resulting from this report was used by
AquEaTer to develop the emission factors for treated wood storage.

I hope you find this information satisfactory in your work developing the AP-42 package. Please
call me at (412)227-2677 if you have questions.

Sincerely,

%
- Stephen T. Smith
Environmental Program Manager

cc w/o attachment:

Shelly McCormic, AquAeTer, 215 Jamestown Park, Suite 204, Brentwood, TN 37027
George Parris, AWPI



KOPPERS INDUSTRIES, INC.
Oroville, CA
AB 2588 Emissions Test Program

Test Date: QOctober 8 thru 12, 1990
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BEST ENVIRONMENTAL

27343 Industrial Boulevard, Unit E
Hayward, California 94545
Tel. (415) 784-0706
Fax (415) 784-0597




[ BesT ENVIRONMENTAL, INC. ‘

27343 |ndustrial Boulevard, Unit €.
Hayweard, California 94545
(415) 784-0706

November 14, 1990
Koppers Industries, Inc.
436 Seventh Avenue
Pittsburg, CA 15219-1800
To: Mr. Steve Smith
Subject: AB2588 Emissions Test Program

Test Date: October 8 thru October 12, 1990.

Sampling Location: Temporary storage shed located at the Koppers
facility in Oroville, CA.

Sampling Personnel: Regan Best and Dan Cartner of BEST
ENVIRONMENTAL.

Observing Personnel: Fred Cooper, Mclaren Engineering
James Wagoner, Butte County APCD

Process Description: Koppers Industries operates a wood treatment
facility in Oroville, CA where poles and railroad ties are
treated with creosote. Typically, wood products are placed in
Cylindars #3 and #4 in the late morning, receive a 24-hour
treatment cycle, and are removed from the cylindars at
approximately 0800 Hours. Each of the two cylindars typically
contains 90 forty-five foot poles representing 2,000 cubic feet
of wood. Poles are gemnerally stored in the storage yard for a
period of at least 30 days before being shipped to customers.

Test Program: The purpose of the test program was to establish
emission factors for fugitive storage yard emissions of volatile
and semi-volatile organic compounds from poles of various ages
stored on racks after the poles had been treated with creosote.
Emissions from the storage yard area were quantified using source
emission testing procedures. A temporary storage shed consisting
of a lumber frame and wrapped in sheets of clear polyethylene was
constructed and sized to accommodate 4 to 6 poles. The shed was
ventilated at approximately 3,000 CFM to simulate a 2 mph wind.
The fan exhaust outlet consisted of a 15-inch square duct.

Repetitive triplicate tests for PAH"s, Benzene, Toluene,
Formaldehyde, Phenols and Cresols, were performed at the shed
outlet with the shed containing Fresh Logs, 1 Day Logs and 4 Day
Logs. A single set of tests for the same contaminents was
performed with the shed containing 7 Day Logs, 12 Day Logs and 30
Day Logs. A background test for all parameters was performed with
the blower on and the shed empty before any treated logs were
placed in the shed.
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Sampling Methods: The following test methods from the California
Air Resources Board (CARB) and the Environmental Protection
Agency (EPA) were used:

CARB 429 PAH

CARB 430 Formaldehyde

CARB 410/422 Benzene &.Toluene
EPA TO 8 Phenols & Cresols

Instrumentation & Equipment:

Modified Method 17 sampling trains

RAC 201009 Control Module

BEST ENVIRONMENTAL Integrated Bag Sampler with tedlar bags
Glass Nozzles, Glass Probe, Teflon Sample Line

HPLC Grade Reagents and HPLC Grade Water

XAD-2 Sorbent Traps

Midget impinger sampling trains

Hewlett Packard Calculators

Test Results: Tables 1 thru 4, presents the results of the PAH
tests. Table 1A presents the sum of the reporting limits and the
detected PAH"s. Table 1B presents the sum of the detected
compounds only. Naphthalene, acenaphthylene, acenapthene,
fluorene, phenanthrene, anthracene, fluoranthene and pyrene were
detected in all the test rums in steadily increasing values
directly related to the age of the logs. Small amounts of
naphthalene, acenapthene, fluorene, and phenanthrene were found
in the background test. For the aged logs on which triplicate
tests were performed, the values from the test runs performed in
the morning were significantly lower than those performed later
in the day. A suprising aspect of the PAH data was that the PAH
values from the 7 Day Logs test run were somewhat higher than any
of the three test runs for the 4 Day Logs.

Tables 5 thru 8 presents the results of the Method 430
formaldehyde tests. Test results were corrected using an average
of the results from the blank train and reagent blank corrected
to 30 mls (3.9 ug). This is somewhat arbitrary and produces an
inconsistency in the data for the 30 Day Log run and Fresh Log
Run 1. The total micrograms reported by the laboratory for these
two runs are lower than that of the correction value. However the
formaldehyde test results show the same pattern as the PAH data
of increasing emissions related to log age and lower levels in
the morning hours.




Tables 9 thru 12 presents the results of the integrated bag
sample Method 410 tests for benzene and toluene. Toluene was the
only compound detected during all the test rums and it was found
in levels close to or under the background test level of 9 parts
per billion. No benzene was detected in any of the test rums with
the exception of the 12 Day Logs test run which also showed the
highest toluene value. The values for this run are probably due
to manufacturing, field or laboratory contamination and should
probably be discounted. Emission rates and concentration for
benzene were calculated using the laboratory detection limits.

Tables 13 thru 16 presents the Method T08 phenols and cresols
test results. No phenols or cresols were detected at or above
the laboratory detection limit. Concentrations and emission
rates atre calculated as "less than" values based on the Method
Detection Limit.

Field data sheets, calculation sheets, equipment calibrationmns,
chain of custody forms and lab reports are contained in the
Appendix.

If there are any questions concerning this report, please contact

Regan Best or Dan Cartner at (415) 784-0706.

Submitted by,

Cgan et

Regan Best
Environmental Consultant




Table 1 1-1
BACKGROUND, 30, 12 & 7 DAY LOGS
PAH Test Results
CARB Method 429

TEST BACKGROUND 30 DAY 12 DAY 7 DAY
DATE 10-08-90 10-08-90 10-09-90 10-09-90
TEST TIME 1039-1339 1424-1724 0759-1059  1159-1459
SAMPLE VOLUME (SDCF) 116.83 116.88 124.61 123.76
SAMPLE VOLUME (DSCM) 3.309 3.310 3.529 3.505
ISOKINETIC, (%) 96.23 96.47 98.91 98.97
FLOWRATE (SDCFM) 2,685 2,680 2,787 2,750
Napthalene, total ug 14,0  700.0 1200.0 1600.0
Napthalene, (ug/dscm) 4e2 211.5 340.0 456.5
;;;;;alene, (mg/hr) 19.3 962.9 1610.1 2132.9
Acenaphthylene, total ug < 1.0 12,0 22.0 58.0
Acenaphthylene, (ug/dscm) < 0.3 3.6 6.2 16.5
Acenaphthylene, -(mg/hr) < 1l.4 16,5 29.5 77.3
Acenaphthene, total ug 3.8 330.0. 500.0 1400.0
Acenaphthene, (ug/dscm) 1.1 99.7 141.7 399.4
Acenaphthene, (mg/hr) 5.2 453.9 670.9 1866.3
Fluorene, total ug 2.8 - 182.4 271.2 870.0 T
Fluorene, (ug/dscm) 0.8 55.1 76.8 248.2
Fluorene, (mg/hr) 3.9 250.9 363.9 1159.8
Phenanthrene, total ug 3.8 240.0 392.0 990.0 -
Phenanthrene, (ug/dscm) 1.1 72.5 111.1 282.5
Phenanthrene, (mg/hr) 5.2 330.1 526.0 1319.7
Anthracene, total ug < 1.0 11.0 11.0 26.1
Anthracene, (ug/dscm) <__ 0.3 3.3 3.1 74
Anth;acene, (mg/hr) < 1.4 15.1 14.8 34.8

Note: < denotes Not Detected at or above reporting limit




PAH Table 1 Continued 1-2

BACKGROUND, 30, 12 & 7 DAY LOGS

TEST# BACKGROUND 30 DAY 12 DAY 7 DAY
Fluoranthene, total ug < 1.00 6.80 23.00 61.00
Fluoranthene, (ug/dscm) < 0.30 2.05 652 17.40
Fluoranthene, (mg/hr) < 1.38 9.35  30.86 81.32
Pyrene, total ug < 1.00 2.20 1.60 18.40
Pyrene, (ug/dscm) < 0.30 0.66 0.45 5.25
Pyrene, (mg/hr) : < 1.38 3.03 2.15 24.53
Benzo(a)Anthracene, total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(a)Anthracene,
(ug/dscm) < 0.30 < 0.30 < 0.28 0.30
Benzo(a)Anthracene, ‘
(mg/hr) < 1.38 < 1.38 < 1.34 1.37
Chrysene, total ug < 1.00 < 1.00 < 1.00 1.00
Chrysene, (ug/dscm) < 0.30 < 0.30 < 0.28 0.30
Chrysene, (mg/hr) < 1.38 < 1.38 < 1.34 1.37
Benzo(b)Fluoranthene,
total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(b)Fluoranthene,
(ug/dscm) < 0.30 < 0.30 < 0.28 0.30
Benzo(b)Fluoranthene,
(mg/hr) : < 1.38 < 1.38 < 1.34 1.37
Benzo(k)Fluoranthene,
total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(k)Fluoranthene,
(ug/dscm) < 0.30 < 0.30 < 0.28 0.30
Benzo(k)Fluoranthene,
(mg/hr) < 1.38 < 1.38 < 1.34 1.37

Note: < denotes Not Detected at or above reporting limit




PAH Table 1 Continued 1-3
BACKGROUND, 30, 12 & 7 DAY LOGS
TEST# BACKGROUND 30 DAY 12 DAY 7 DAY

Benzo(a)Pyrene,

total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(a)Pyrene,

(ug/dsen) < 0.30 < 0.30 < 0.28 0.30
Benzo(a)Pyrene,

(mg/hr) < 1.38 < 1.38 < 1.34 1.37
Indeno(l,2,3~cd)Pyrene,

total ug < 1.00 < 1.00 < 1.00 1.00
Indeno(1l,2,3-cd)Pyrene,

(ug/dscn) < 0.30 < 0.30 < 0.28 0.30
Indeno(l,2,3-cd)Pyrene,

(mg/br) < 1.38 < 1.38 < 1.34 1.37
Dibenzo(a,h)Anthracene,

total ug < 1.00 < 1.00 < 1.00 1.00
Dibenzo(a,h)Anthracene,

(ug/dscm) < 0.30 < 0.30 < 0.28 0.30
Dibenzo(a,h)Anthracene,

(mg/hr) < 1.38 < 1.38 < 1.34 1.37
Benzo(ghi)Perylene,

total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(ghi)Perylene,

(ug/dscm) < 0.30 < 0.30 < 0.28 0.30
Benzo(ghi)Perylene,

(mg/hr) < 1.38 < 1.38 < 1.34 1.37
2-Aminoanthraquinone,

total ug < 5.00 < 5,00 < 5,00 5.00
2-Aminoanthraquinone,

(ug/dscm) < 1.51 < 1.51 < 1.42 1.48
2-Aminoanthraquinone,

(mg/hr) < 6.89 < 6.88 < 6.71 6.83

Note: < denotes Not Detected at or above reporting limit




TABLE 1A

Total = Sum of reporting limits and detected PAH"s

TEST# BéCKGROUND 30 DAY 12 DAY 7 DAY
Total micrograms: < 41 < 1,492 < 2,429 < 5,032
Total micrograms/dscm: 4 13 < 451 < 688 < 1,436
Total milligrams/hour: < 57 < 2053 < 3259 < 6708

Note: < denotes Not Detected at or above reporting limit

TABLE 1B

Total = Sum of detected PAH s

TEST# BACKGROUND 30 DAY 12 DAY 7 DAY
Total micrograms: 5.2 1484 .4 2420.8 5023.5
Total micrograms/dscm: 1.6 448.4 686.0 1433.3
Total milligrams/hour: 33.6 2041.8 5290.0 6696.7

Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute
ug/dscm = micrograms per dry standard cubic meter
mg/hr = Emission rate, milligrams per hour

Calculations,
-3
mg/hr = 1.699 x 10 x SDCFM x (ug/dscm)




Table 2 2-1
4 DAY LOGS
PAH Test Results
CARB Method 429

TEST 1 2 3 AVERAGE
DATE 10-10-90 10-10-90 10-10-90

TEST TIME 0751=0951 1009-1209 1223-1433

SAMPLE VOLUME (SDCF) 82.60 79.69 80.86 81.05
SAMPLE VOLUME (DSCM) 2.339 2.257 2,290 2,295
ISOKINETIC, (%) 100.25 98.21 102.38 100.28
FLOWRATE (SDCFM) 2,734 2,692 2,621 2,682
Napthalene, total ug 1500.0 1500.0 1700.0 1566.7
Napthalene, (ug/dscm) 641.2 66447 742.4 682.8
Napthalene, (mg/hr) 2979 3040 3306 3108
Acenaphthylene, total ug 24.0 36.0 33.0 31.0
Acenaphthylene, (ug/dscm) 10.3 16.0 14.4 13.5
Acenaphthylene, (mg/hr) 47.7 73.0 64.2 61.6
Acenaphthene, total ug 650.0 920.0 951.6 840.5
Acenaphthene, (ug/dscm) 277.9 407.7 415.5 367.0
Acenaphthene, (mg/hr) 1290.7 1864.6 185045 1668.6
Fluorene, total ug 381.1 632.2 658.0 557.1
Fluorene, (ug/dsem) 162.9 280.1 287.3 243.5
Fluorene, (mg/hr) 756.8 1281.3 1279.5 1105.9
Phenanthrene, total ug 531.0 900.0 260.0 797.0
Phenanthrene, (ug/dscm) 227.0 398.8 419.2 348.3
Phenanthrene, (mg/hr) 1054.4 1824.0 1866.8 1581.7
Anthracene, total ug 15.0 49.0 24.8 29,6
Anthracene, (ug/dscm) 6.4 21.7 10.8 13.0
Anthracene, (mg/hr) 29.8 99.3 48.2 59.1

Note: < denotes Not Detected at or above reporting limit




PAH Table 2 Continued 2=2

4 DAY LOGS
TEST# 1 2 3 AVERAGE
Fluoranthene, total ug 31.60 54.30 45.00 43.63
Fluoranthene, (ug/dscm) 13.51 24.06 19.65 19.07
Fluoranthene, (mg/hr) 62.75 110.05 87.51 86.77
Pyrene, total ug 1.90 22.40 7.90 10.73
Pyrene, (ug/dscm) 0.81 9,93 3.45 4.73
Pyrene, (mg/hr) 3.77 45,40 15.36 21.51

Benzo(a)Anthracene, total ug < 1.00 < 1.00 < 1.00 < 1.00

Benzo(a)Anthracene,

(ug/dscm) < 0.43 < 0.44 < 0.44 < 0.44
Benzo(a)Anthracene,

(mg/hr) < 1.99 < 2.03 < 1.94 < 1.99
Chrysene, total ug < 1.00 < 1.00 < 1.00 < 1.00
Chrysene, (ug/dscm) < Q.43 < 0.44 < 0.44 < 0.44
Chrysene, (mg/hr) < 1.99 < 2.03 < 1.94 < 1.99

Benzo(b)Fluoranthene,
total ug < 1.00 < 1.00 < 1.00 < 1.00

Benzo(b)Fluoranthene,
(ug/dsem) < 0.43 < 0.44 < 0.4 < 0.44

Benzo(b)Fluoranthene,
(mg/hr) < 1.99 < 2,03 < 1.94 < 1.99

Benzo(k)Fluoranthene,
total ug ' < 1.00 < 1.00 < 1.00 < 1.00

Benzo(k)Fluoranthene,
(ug/dsem) < 0443 < 0.44 < 0444 < 0.44

Benzo(k)Fluoranthene,
(mg/hr) < 1.99 < 2.03 < 1.94 < 1.99

Note: < denotes Not Detected at or above reporting limit




PAH Table 2 Continued 2-3
4 DAY LOGS

TEST# 1 2 3 AVERAGE
Benzo(a)Pyrene,
total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(a)Pyrene,
Benzo(a)Pyrene,
(mg/hr) < 1.99 < 2,03 < 1.94 1.99
Indeno(1,2,3-cd)Pyrene,
total ug < 1.00 < 1.00 < 1.00 1.00
Indeno(l,2,3=~cd)Pyrene,
(ug/dsem) < 0.43 < 0.44 < 0.44 0.44
Indeno(l,2,3~cd)Pyrene,
(mg/hr) < 1.99 < 2.03 < 1.94 1.99
Dibenzo(a,h)Anthracene,
total ug < 1.00 < 1.00 < 1.00 1.00
Dibenzo(a,h)Anthracene,
(ug/dscm) < 0.43 < 0.44 < 0.44 0.44
Dibenzo(a,h)Anthracene,
(mg/hr) < 1.99 < 2.03 < 1.94 1.99
Benzo(ghi)Perylene,
total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(ghi)Perylene,
(ug/dsem) < 0.43 < 0.44 < Q.44 0.44
Benzo(ghi)Perylene,
(mg/hr) < 1.99 < 2,03 < 1.94 1.99
2-Aminoanthraquinone,
total ug < 5.00 < 5.00 < 5.00 5000
2=-Aminoanthraquinone,
(ug/dscm) < 2.14 < 2,22 < 2.18 2.18
2-Aminoanthraquinone,
(mg/hr) < 9.93 < 10.13 < 9.72 9.93

Note: < denotes Not Detected at or above reporting limit




2-4

TABLE 2A

Total = Sum of reporting limits and detected PAH"s

TESTH# 1 2 3 AVERAGE
Total micrograms: < 3,148 < 4,122 < 4,388 < 3,886
Total micrograms/dscm: < 1,346 < 1,826 < 1,916 < 1,696
Total milligrams/hour: < 6250 < 8354 < 8533 < 7712

Note: < denotes Not Detected at or above reporting limit

TABLE 2B
Total = Sum of detected PAH s
TEST# 1 2 3 AVERAGE
Total micrograms: 3135 4114 4380 3876
Total micrograms/dscm: 1340 1823 1913 1692
Total milligrams/hour: 6225 8338 8518 7694

Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute
ug/dscm = micrograms per dry standard cubic meter
mg/hr = Emission rate, milligrams per hour

Calculations,
-3
ng/hr = 1,699 x 10 x SDCFM x (ug/dscm)




Table 3 3-1
1 DAY LOGS
PAH Test Results
CARB Method 429

TEST 1 2 3 AVERAGE
DATE 10-11-90  10-11-90  10-11-90

TEST TIME 0745-0945 1001-1201 1213-1413

SAMPLE VOLUME (SDCF) 82.02 83.64 79.37 81.67
SAMPLE VOLUME (DSCM) 2.323 2.369 2.248 2.313
ISOKINETIC, (%) 99.73 102.41 99.40 100,51
FLOWRATE (SDCFM) 2,728 2,709 2,649 2,695
Napthalene, total ug 630.0 1300.0 1400.0 1110.0
Napthalene, (ug/dscm) 271.2 548.8 622.9 481.0
Napthalene, (mg/hr) 1257 2526 2803 2196
Acenaphthylene, total ug < 10.0 29.0 31.0 23.3
Acenaphthylene, (ug/dscm) < 4.3 12.2 13.8 10.1
Acenaphthylene, (mg/hr) < 20.0 56.4 62.1 46.1
Acenaphthene, total ug 280.0 740.,0 800.0 606.7
Acenaphthene, (ug/dscm) 120.5 312.4 355.9 263.0
Acenaphthene, (mg/hr) 558.7 1437.9 1601.9 1199.5
Fluorene, total ug 160.0 510.0 542.6 404.2
Fluorene, (ug/dscm) 68.9 215.3 241.4 175.2
Fluorene, (mg/hr) 319.3 991.0 1086.5 798.9
Phenanthrene, total ug 230.5 806.3 840.0 625.6
Phenanthrene, (ug/dscm) 99.2 340.4 373.7 271.1
Phenanthrene, (mg/hr) 459.9 1566.8 1682.0 1236.2
Anthracene, total ug 221.0 45.0 72.0 112.7
Anthracene, (ug/dscm) 95.1 19.0 32.0 48.7
Anthracene, (mg/hr) 441.0 87.4 144.2 224.2

Note: < denotes Not Detected at or above reporting limit




PAH Table 3 Continued 3=-2

1 DAY LOGS
TEST# 1 2 3 AVERAGE
Fluoranthene, total ug 3.90 56.10 57.00 39.00
Fluoranthene, (ug/dscm) 1.68 23.68 25.36 16,91
Fluoranthene, (mg/hr) 7.78 109,01 114.14 76.98
Pyrene, total ug 1.80 23.30 21.30 15.47
Pyrene, (ug/dscm) 0.77 9.84 9.48 6.70
Pyrene, (mg/hr) 3.59 45,28 42.65 30.51

Benzo(a)Anthracene, total ug < 1.00 < 1.00 < 1.00 < 1.00

Benzo(a)Anthracene,

(ug/dscm) < 0,43 < 04,42 < 0444 < 0.43
Benzo(a)Anthracene,

(mg/hr) < 2,00 < 1.94 < 2.00 < 1.98
Chrysene, total ug < 1.00 < 1,00 < 1.00 < 1.00
Chrysene, (ug/dscm) < 0.43 < 0.42 < 0.44 < 0.43
Chrysene, (mg/hr) < 2.00 < 1.94 < 2.00 < 1.98

Benzo(b)Fluoranthene,
total ug < 1.00 < 1.00 < 1.00 < 1.00

Benzo(b)Fluoranthene,
(ug/dsem) < 0.43 < 0.42 < 0.44 < 0.43

Benzo(b)Fluoranthene,
(mg/hr) < 2.00 < 1.94 < 2,00 < 1.98

Benzo(k)Fluoranthene,
total ug : < 1000 < 1-00 < 1.00 < 1000

Benzo(k)Fluoranthene,
(ug/dscm) < 0443 < 0.42 < 0444 < 0.43

Benzo(k)Fluoranthene,
(mg/hr) < 2.00 < 1.94 < 2.00 < 1.98

Note: < denotes Not Detected at or above reporting limit




PAH Table 3 Continued

3-3

1 DAY LOGS

TEST# 1 2 3 AVERAGE
Benzo(a)Pyrene,
total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(a)Pyrene,
(ug/dscm) < 0.43 < 0.42 < 0.J44 0.43
Benzo(a)Pyrene,
(mg/hr) < 2,00 < 1.9 < 2.00 1.98
Indeno(1,2,3~cd)Pyrene,
total ug < 1.00 < 1.00 < 1.00 1.00
Indeno(1,2,3=cd)Pyrene,
(ug/dscm) < 0443 < 0442 < 0.44 0.43
Indeno(l,2,3~cd)Pyrene,
(mg/hr) < 2.00 < 1.94 < 2.00 1.98
Dibenzo(a,h)Anthracene,
total ug < 1.00 < 1.00 < 1.00 1.00
Dibenzo(a,h)Anthracene,
(ug/dscm) < 0.43 < 0.42 < 0.44 0.43
Dibenzo(a,h)Anthracene,
(mg/hr) < 2.00 < 1.94 < 2.00 1.98
Benzo(ghi)Perylene,
total ug < 1.00 < 1.00 < 1.00 1.00
Benzo(ghi)Perylene,
(ug/dscm) < 0.43 < 0.42 < 0.44 0.43
Benzo(ghi)Perylene,
(mg/hr) < 2,00 < 1.94 < 2.00 1.98
2-Aminoanthraquinone,
total ug < 5.00 < 5.00 < 5.00 5.00
2-Aminoanthraquinone,
(ug/dsem) < 2.15 < 2,11 < 2,22 2.16
2-Aminoanthraquinone,
(mg/hr) < 9.98 < 9.72 < 10,01 9.90

Note: < denotes Not Detected at or above reporting limit




TABLE 3A

Total = Sum of reporting limits and detected PAH"s

TEST# 1 2 3 AVERAGE
Total micrograms: < 1,550 < 3,518 < 3,772 < 2,947
Total micrograms/dscm: < 667 < 1,485 < 1,678 < 1,277
Total milligrams/hour: < 3093 < 6836 < 7553 < 5827

Note: < denotes Not Detected at or above reporting limit

TABLE 3B
Total = Sum of detected PAH s
TEST# 1 2 3 AVERAGE
Total micrograms: 1527 3510 3764 2934
Total micrograms/dscm: 657 1482 1675 1271
Total milligrams/hour: 3047 6820 7537 5801

Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute
ug/dscm = micrograms per dry standard cubic meter
mg/hr = Emission rate, milligrams per hour

Calculations,
-3
mg/hr = 1.699 x 10 x SDCFM x (ug/dscm)



Table 4 4-1
FRESH LOGS
PAH Test Results
CARB Method 429

TEST 1 2 3 AVERAGE
DATE 10-12-90 10-12-90 10-12-90

TEST TIME 0734-0934 0949-1149 1205-1405

SAMPLE VOLUME (SDCF) 80.26 81.59 78.36 80.07
SAMPLE VOLUME (DSCM) 2.273 2.311 2,219 2.268
ISOKINETIC, (%) 100.40 99.70 98.96 99.69
FLOWRATE (SDCFM) 2,652 2,715 2,627 2,665
Napthalene, total ug 9202.4 10004 7702.6 8969.7
Napthalene, (ug/dscm) 4048.3 4329.6 3471.0 3949:;-
Napthalene, (mg/hr) 18241 19972 15492 17902
Acenaphthylene, total ug 142.4 161.0 115.0 139.5
Acenaphthylene, (ug/dscm) 62.6 69.7 51.8 61l.4
Acenaphthylene, (mg/hr) 282.3 321.4 231.3 278.3
Acenaphthene, total ug 3615.0 4716.0 3645.0 3992.0
Acenaphthene, (ug/dscm) 1590.3 2041.0 1642.5 1758.0
Acenaphthene, (mg/hr) 7165.6 9414.6 7331.1 7970.4
Fluorene, total ug 1078.0 2230.0 1790.0 1699.3
Fluorene, (ug/dscm) 474 .2 965.1 806.6 748.7
Fluorene, (mg/hr) 2136.8 4451.8 3600.2 3396.3
;;enanthrene, total ug 970.0 2090.0 1720.0 1593.3
Phenanthrene, (ug/dscm) 426.7 904.5 775.1 702.1
Phenanthrene, (mg/hr) 1922.7 4172.3 3459.4 3184.8
Anthracene, total ug 221.0 “45.0 72.0 112.7
Anthracene, (ug/dscm) 97.2 19.5 32.4 49,7
Anthracene, (mg/hr) 438.1 89.8 144.8 224.2

Note: < denotes Not Detected at or above reporting limit




PAH Table 4 Continued 4-2

FRESH LOGS

TEST# 1 2 3 AVERAGE
Fluoranthene, total ug 26.00 108.00 113.00 82.33
Fluoranthene, (ug/dscm) 11.44 46.74 50.92 36.37
Fluoranthene, (mg/hr) 51.54 215.60 227.28 164,80
Pyrene, total ug 10.00 20.00 24.00 18.00
Pyrene, (ug/dscm) 4.40 8.66 10.82 7.96
Pyrene, (mg/hr) 19.82 39.93 48,27 36.01

Benzo(a)Anthracene, total ug < 1.00 < 1.00 < 1.00 < 1.00

Benzo(a)Anthracene, ‘ '
(ug/dscm) < 0.44 < 0.43 - < 0.45 < 0.44

Benzo(a)Anthracene,

(mg/hr) < 1.98 < 2.00 < 2.01 < 2.00
Chrysene, total ug < 1.00 < 1.00 < 1.00 < 1.00
Chrysene, (ug/dscm) < 0.44 < 0443 < 0.45 < 0.44
E;rysene, (mg/hr) < 1.98 < 2.00 < 2.01 < 2.00

Benzo(b)Fluoranthene,
total ug < 1.00 < 1.00 < 1.00 < 1.00

Benzo(b)Fluoranthene,
(ug/dscm) < 0444 < 0.43 < 0445 < 0.44

Benzo(b)Fluoranthene,
(mg/hr) < 1.98 < 2.00 < 2.01 < 2.00

Benzo(k)Fluoranthene,
total ug < 1.00 < 1.00 < 1.00 < _1.00

Benzo(k)Fluoranthene,
(ug/dscm) < 0.44 < 0.43 < 0.45 < 0.44

Benzo(k)Fluoranthene,
(mg/hr) < 1.98 < 2.00 < 2.01 < 2.00

Note: < denotes Not Detected at or above reporting limit




PAH Table 4 Continued

4-=3
FRESH LOGS
TEST# 1 2 3 AVERAGE
Benzo(a)Pyrene,
total ug < 1.00 < 1.00 < 1.00 < 1.00
Benzo(a)Pyrene,
(ug/dsenm) < 0.44 < 0443 < 0.45 < 0444
Benzo(a)Pyrene,
(mg/hr) < 1.98 < 2.00 < 2,01 < 2.00
Indeno(1,2,3=cd)Pyrene,
total ug < 1.00 < 1.00 < 1.00 < 1.00
Indeno(l,2,3-cd)Pyrene,
(ug/dscm) < 0.44 < 0443 < 0.45 < 0.44
Indeno(1,2,3-cd)Pyrene,
(mg/hr) < 1.98 < 2.00 < 2.01 < 2.00
Dibenzo(a,h)Anthracene, . :
total ug < 1.00 < 1.00 < 1.00 < 1.00
Dibenzo(a,h)Anthracene,
(ug/dscm) < 0.44 < 0.43 < 0.45 < 0.44
Dibenzo(a,h)Anthracene,
(mg/hr) < 1.98 < 2.00 < 2.01 < 2.00
Benzo(ghi)Perylene,
total ug < 1.00 < 1.00 < 1.00 < 1.00
Benzo(ghi)Perylene,
(ug/dsem) < Q.46 < 0.43 < 0.45 < 0444
Benzo(ghi)Perylene,
(mg/hr) < 1.98 < 2.00 < 2.01 < 2.00
2-Aminoanthraquinone,
total ug < 5.00 < 5.00 < 5.00 < 5.00
2-Aminoanthraquinone,
(ug/dscm) < 2.20 < 2.16 < 2.25 < 2.21
2-Aminoanthraquinone,
(mg/hr) < 9.91 < 9.98 < 10.06 < 9.98

Note: < denotes Not Detected at or above reporting limit
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TABLE 4A

Total = Sum of reporting limits and detected PAH"s

TEST# 1 2 3 AVERAGE
Total micrograms: <15,278 <19,382 <15,190 <16,617
Total micrograms/dscm: < 6,721 < 8,388 < 6,845 < 7,318
Total milligrams/hour: < 30283 < 38693 < 30551 < 33176

Note: < denotes Not Detected at or above reporting limit

TABLE 4B
Total = Sum of detected PAH"s
TEST# 1 2 3 AVERAGE
Total micrograms: 15265 19374 15182 16607
Total micrograms/dscm: 6715 8385 6841 7314
Total milligrams/hour: 30258 38677 30534 33156

Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute

ug/dscm = micrograms per dry standard cubic meter
mg/hr = Emission rate, milligrams per hour

Calculations,
-3
mg/hr = 1.699 x 10 x SDCFM x (ug/dscm)



Table 5
BACKGROUND, 30 DAY, 12 DAY & 7 DAY LOGS
Formaldehyde Test Results

TEST BACKGROUND 30 DAY 12 DAY 7 DAY
DATE 10-08-90 10-08-90  10-09-90  10~09-90
TEST TIME 1128-1148 1449-1509 0842~0902 1332-1352
SAMPLE VOLUME (DSCF) 0.523 0.538 0.621 - 0,657
SAMPLE VOLUME (DSCM) 0.0148 0.0152 0.0176 0.0186
VELOCITY, (ft/sec) 29,98 29.96 29.94 30.48
FLOWRATE ( SDCFM) 2,685 2,680 2,787 2,750
Formaldehyde, total ug 0.80 0.00 0.70 2.20
Formaldehyde, (ug/dscm) 54,0 0.0 39.8 118.2
Formaldehyde, (gm/hr) 0.245 0.000 0.187 0.550
Formaldehyde, (ppb) 43.24 0.00 31.87 94.66
Where,

Sample Volume = Standard dry cubic meters
Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute
ug/dscm = micrograms per dry standard cubic meter
gm/hr = Emission rate, grams per hour

PPb = total micrograms per DSCF times 28.27

Calculations,
-6 _
gm/hr = 1.699 x 10 x SDCFM x (ug/dscm)



Table 6
4 DAY LOGS
Formaldehyde Test Results

TEST 1 2 3 AVERAGE
DATE 10-10-90 10~10-90 10-10~-90

TEST TIME 0910-0930  1014-1035 1259-1319

SAMPLE VOLUME (DSCF) 0.599 0.654 0.611 0.621
SAMPLE VOLUME (DSCM) 0.0170 0.0185 0.0173 0.0176
VELOCITY, (ft/sec) 29.22 29.74 29,32 N.D.
FLOWRATE (SDCFM) 2,734 2,692 2,621 2,682
Formaldehyde, total ug 1.20 2,90 1.70 1.93
Formaldehyde, (ug/dscm) 70.7 156.6 98.2 108.5
Formaldehyde, (gm/hr) 0.327 0.712 0.435 0.491
Formaldehyde, (ppb) 56.63 125.36 78.66 86.88
Where;

Sample Volume = Standard dry cubic meters
Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute
ug/dscm = micrograms per dry standard cubic meter
gm/hr = Emission rate, grams per hour

ppb = total micrograms per DSCF times 28.27

Calculations,

gm/hr =

-6
1.699 x 10 x SDCFM x (ug/dscm)




Table 7
1 DAY LOGS
Formaldehyde Test Results

TEST 1 2 3 AVERAGE
DATE 10-11-90 10~11~90  10-11-90

TEST TIME 0830~0850 1003-1023 1258-1318

SAMPLE VOLUME (DSCF) 0.643 0.616 0.623 0.627
SAMPLE VOLUME (DSCM) 0.0182 0.0174  0.0176  0.0178
VELOCITY, (ft/sec) 28.88 29.99 29.74 N.D.
FLOWRATE (SDCFM) 2,728 2,709 2,649 2,695
Formaldehyde, total ug 0.70 5.50 4.80 3.67
.Formaldehyde, (ug/dscm) 38.4 315.3 - 272.1 208.6
Formaldehyde, (gm/hr) . 0.177 1.443 1.218 0.946
Formaldehyde, (ppb) 30.78 252.41 217.81 167.00
Where,

Sample Volume = Standard dry cubic meters
Velocity = Stack gas velocity in feet per second
S5DCFM = Standard dry cubic feet per minute
ug/dscm = micrograms per dry standard cubic meter
gn/hr = Emission rate, grams per hour

PPb = total micrograms per DSCF times 28.27

Calculations,
-6
gm/hr = 1.699 x 10 x SDCFM x (ug/dscm)



Table 8
FRESH LOGS
Formaldehyde Test Results

TEST 1 2 3 AVERAGE
DATE 10-12-90 10-12-90  10-12-90

TEST TIME 0813-0833 1028-1048 1206-1226

SAMPLE VOLUME (DSCF) 0.647 0.626 0.660 0.644
SAMPLE VOLUME (DSCM) 0.0183 0.0177 0.0187 0.0182
VELOCITY, (ft/sec) 29.15 30.49 29.86 N.D.
FLOWRATE (SDCFM) 2,652 2,715 2,627 2,665
Formaldehyde, total ug 0.00 2.20 4.50 2.23
Formaldehyde, (ug/dscm) 0.0 124.1 240.8 121.6
Formaldehyde, (gm/hr) 0.000 0.569 1.069 0.546
Formaldehyde, (ppb) 0.00 99.35 192.75 97.37
Where,

Sample Volume = Standard dry cubic meters
Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute
ug/dsem = micrograms per dry standard cubic meter
gm/hr = Emission rate, grams per hour

ppb = total micrograms per DSCF times 28.27

Calculations,
-6
gm/hr = 1.699 x 10 x SDCFM x (ug/dscm)




Table 9
BACKGROUND, 30 DAY, 12 & 7 DAY LOGS
BTXE Test Results

BACKGROUND 30 DAY 12 DAY 7 DAY
TEST DATE 10-08-90 10-08-90  10-09-90 10-09-90
TEST TIME 1210-1230 1430-1450 0914-0924 1200-~1210
VELOCITY, (ft/sec) 29.98 29.96 29.94 30.48
FLOWRATE (SDCFM) 2,685 2,680 2,787 2,750
Benzene, ppm < 0.002 < 0.002 0.0085 < 0.002
Benzene, (gm/hr) < 0.03 < 0.03 0.13 < 0.03
.Toluene, ppm 0.009 0.011 0.018 0.007
Toluene, (gm/hr) 0.15 0.19 0.33 0.12

Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute

gm/hr = Emission rate, grams per hour

ppm = part per million

Calculations,
=5
gm/hr = 7.04 x 10 x SDCFM x ppm x Mol. Wt.




Table 10
4 DAY LOGS
BTXE Test Results

TEST 1 2 3 AVERAGE
TEST DATE 10-10-90 10~10-90  10-10-90

TEST TIME 0840-0850 1139-1149 1312-1322

VELOCITY, (ft/sec) 29.22 29.74 29.32 N.A.
FLOWRATE (SDCFM) ‘2,734 2,692 2,621 2,682
Benzene, ppm < 0.002 < 0.002 < 0.002 < 0.002
Benzene, (gm/hr) < 0.03 < 0.03 < 0.03 < 0.029
Toluene, ppm 0.006 0.006 0.007 0.006
Toluene, (gm/hr) 0.10 0.11 0.12 0.109
Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cublc feet per minute

gn/hr = Emission rate, grams per hour

ppm = part per million

Calculations,
=5
gm/hr = 7.04 x 10 x SDCFM x ppm x Mol. Wt.



Table 11
1 DAY LOGS
BTXE Test Results

TEST 1 2 3 AVERAGE
TEST DATE 10-11-90 10-11-90 10-11-90

TEST TIME 0857-0907 1104=-1114 1214-1224

VELOCITY, (ft/sec) 28.88 29.99 29.74 N.A.

FLOWRATE (SDCFM) 2,728 2,709 2,649 2,695

Benzene, ppm < 0.002 < 0.002 < 0,002 < 0.002

Benzene, (gm/hr) 4 0.03 < 0.03 < 0.03 < 0.03

Toluene, ppm 0.0063 0.0072 0.0073 0.0069

;;luene, (gm/hr) 0.11 0.13 0.13. 0.12

Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute

gn/hr = Emission rate, grams per hour

ppm = part per million

Calculations,

gm/hr =

_ =5
7.04 x 10 =x SDCFM x ppm x Mol. Wt.




Table 12
FRESH LOGS
BTXE Test Results

TEST 1 2 3 AVERAGE
TEST DATE 10~12-90 10-12-90 10-12-90

TEST TIME 0841-0851 1052-1102 1303-1313

VELOCITY, (ft/sec) 29.15 30.49 29.86 N.A.

FLOWRATE (SDCFM) 2,652 2,715 2,627 2,665

Benzene, ppm < 0.0025 < 0.0022 < 0.0023 < 0.0024

Benzene, (gm/hr) < 0.04 < 0.03 < 0.03 < 0.03

Toluene, ppm 0.010 0.010 0.011 0.010

Toluene, (gm/hr) 0.17 0.18 0.19 0.17

Where,

Velocity = Stack gas velocity in feet per second
SDCFM = Standard dry cubic feet per minute

gn/hr = Emission rate, grams per hour

ppm = part per million

Calculations,
-5
gn/hr = 7.04 x 10 x SDCFM x ppm x Mol,., Wt.



Table 13
BACKGROUND, 30 DAY, 12 DAY, & 7 DAY LOGS
Phenols & Cresols Test Results

TEST BACKGROUND 30 DAY 12 DAY 7 DAY
DATE 10-08-20 10-08-90 10-09~-90 10-09-90
TEST TIME  1039-1105  1518-1548 0800-0830 1221-1251
SAMPLE VOLUME (DSCF)  0.790  ©0.937 1.030  1.020
SAMPLE VOLUME (DSCM)  0.0224  0.0265  0.0292  0.0289
VELOCITY, (ft/sec) 29.98  20.96  29.94  30.48
FLOWRATE (SDCFM) 2,685 2,680 2,787 2,750
Phenol, total ug < 180 < 1.40 < 1.50 <  1.60
Phenol, (ug/dscm) < Tso.s <  52.8 < 51.4 <  55.4
Phenol, (gm/hr) < 0.365 < 0.235 < 0.242 < 0.257
Phenol, (ppb) < 20,50 < 13.71 < 13.36 < 14.39
cresols, total ug < 1.0 < 1.40 < 1.50 <  1.60
Cresols, (ug/dscm) < Ts0.5s <  s2.8 < 51.4 <  55.4
cresols, (gm/hr) < 0.365 < 0.235 < 0.242 < 0.257
cresols, (ppb) < 1s.18 < 11.83 < 11.63 < 12.53
Where, _

DSCM = Standard Dry cubic meters

DSCF = Standard dry cubic feet

ug/dscm = micrograms per dry standard cubic meter
gn/hr = Emission rate, grams per hour
ppb = total micrograms per DSCF times 28.27

Calculations,
-8
gn/hr = 1.69 X 10 X SDCFM x (ug/dscm)




Table 14
4 DAY LOGS
Phenols & Cresols Test Results

TEST 1 2 3 AVERAGE
DATE 10~10-90 10-10-90 10-10-90
TEST TIME 0758-0828 1041-1111 1224-1254
SAMPLE VOLUME (DSCF) 1.141 0.934 0.728 0.934
SAMPLE VOLUME (DSCM) 0.0323 0.0265 0.0206 0.0265
VELOCITY, (ft/sec) 29.22 29.74 29.32 24.21
FLOWRATE (SDCFM) 2,734 2,692 2,621 _2,682
Phenol, total ug < 2.30 < 2.20 < 2.40 < 2.30
Phenol, (ug/dscm) < 71.2 < 83.2 < 116.4 < 90.3
Phenol, (gm/hr) < 0.329 < 0.378 < 0.516 < 0.408
Phenol, (ppb) < 18.49 < 21.61 < 30.24 < 23.45
Cresols, total ug < 2,30 < 2.20 < 2.40 < 2.30
Cresols, (ug/dscn) < 71.2 < 83.2 < 116.4 < 90.3
Cresols, ' (gm/hr) < 0.329 < 0.378 < 0.516 < 0.408
Cresols, (ppb) < 16.10 < 18.81 < 26.32 < 20.41
Where,

DSCM = Standard Dry cubic meters

DSCF = Standard dry cubic feet

ug/dscm = micrograms per dry standard cubic meter

gn/hr = Emission rate, grams per hour

ppb = total micrograms per DSCF times 28.27
Calculations,

-8
gm/hr = 1.69 x 10 X SDCFM x (ug/dscm)




Table 15
1 DAY LOGS
Phenols & Cresols Test Results

TEST 1 2 3 AVERAGE
DATE 10-11-90 10-11-90 10-11-90

vier zmme T TTTTTTTTTora7iosir | loza-11s8 1223-1253
sampiE voLows (bsem " TTols7a | o.s08  0.958  0.947 _
sxwpiE vorums (osomy To.om76 | 0.0257  0.0271  0.0268 _
pp——y T N 24.21
FLOWRATE (sDCFN) | 2,728 2,709 2,649 2,695
Phenol, total ug s < 3.30 < 2.00 < 2.23
Phenol, (ug/dscm) oo < 8s.5 < 73.7 < 83.3
Phenol, (gm/hr) T Toiats < 0.381 < 0.330 < 0.380
Phenol, (ppb) < T330s5 < 22.20 < 19.15 < 21.63
Cresols, total ug T se < 2.20 < 2.00 < 2.23
cresols, (ug/dscm) T Toone < 8.5 < 73.7 < 83.3
cresols, (gu/h¥) < Tolals < 0.391 < 0.330 < 0.380
cresols, (ppb) < 20.50 < 19.33 <  16.67 < 18.83
Where,

DSCM = Standard Dry cubic meters

DSCF = Standard dry cubic feet

ug/dscm = micrograms per dry standard cubic meter
gm/hr = Emission rate, grams per hour

ppb = total micrograms per DSCF times 28.27

Calculations,
-8
gn/hr = 1.69 x 10 X SDCFM x (ug/dscm)




Table 16
FRESH LOGS
Phenols & Cresols Test Results

TEST 1 2 3 AVERAGE
DATE 10-12-90 10-12-90 10-12-90
TEST TIME  0737-0807  0950-1020 1230-1300
SAMPLE VOLUME (DSCF)  1.087 1.034 0.929 1.017
SAMPLE VOLUME (DSCM)  0.0308 0.0293  0.0263  0.0288
VELOCITY, (ft/sec) 29.15  30.49  20.86 24.21
FLOWRATE (SDCFM) 2,682 2,715 2,627 2,665
Phenol, total ug < 220 < 1.0 <  2.30 <  2.13
Phenol, (ug/dsem) < 71.5 <  64.9 <  87.4 <  74.6
Phenol, (gm/hr) < 0.320 < 0.298 < 0.388 < 0.335
Phenol, (ppb) < 18.57 < 16.86 < 22.71 < 19.38
Cresols, total ug < 2.20 <  1.90 < 2.30 <  2.13
cresols, (ug/dsem) <15 < 64.9 < 87.4 <  74.6
cresols, (gm/hr) < 0.320 < 0.298 < 0.388 < 0.335
cresols, (ppb) < 16.16 < 14.67 < 19.77 < 16.87
Where,

DSCM = Standard Dry cubic meters

DSCF = Standard dry cubic feet

ug/dscm = micrograms per dry standard cubic meter
gm/hr = Emission rate, grams per hour
ppb = total micrograms per DSCF times 28.27

Calculations,
-8
gn/hr = 1.69 x 10 X SDCFM x (ug/dscmn)




APPENDIX




BEST ENVIRONMENTAL
PAH EMISSION CALCULATIONS

DATE 10-08-90 TEST METHOD CARB-429 KOPPERS
TEST No. 1 METER BOX Rac2 SHEDBG
TEST TIME 1039-1339 N.A
Pitot Factor (Kp) 0.840 Meter temp. (Tm) 93.6 Total condensate (Vw) 12.3
Barom. press. (Pbar) 29.48 Meter press. (“H) 1.5 Total particulate (mg) f.n
Static Press. ~0.15 Vel.AvgSQRT(P) 0.522 Sample vol. uncorr. (Vm) 12 - ..¥
Stack press. 29.47 Stack Area (As) 1.56 Stack gas CO2% 0.0
Stack temp. (Ts) 82.7 Nozzle dia. (d) 0.269 Stack gas 02% 21.0
Sample time (0) 180.0 Meter factor (Y) 1.0157 Stack gas N27% 79.0

S et e e . e T e it i o e A Sy e

A, Gas Volume (Vm)std =17.65

B. Volume H20 collected (Vw)s

C. Total Sample Volume (Vt) =

D. Moisture Content (%ZH20)

E. Stack Gas Velocity (Vs)

F. Stack Gas Molecular Wgt.= ((CO2%Zx0.44 + 02%x0.32 + N2%Zx0.28)(1-H20%/100)) +

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) =

H. Particulate Concentration
I. Particulate Emission Rate
J. % Isokinetic (I) =17.38(Vt

K. ACFM = (Vs)(As) x 60 =

(Vm) Y ((Pbar+H/13.6)/Tm+460) =

td = 0.0471 (Vw) =

(Vm)std + (Vw)std=

(vw std/Vt std) x 100 =

85.49 Kp (P) SQRT(Ts +460/Ms Ps) =

18 (H20%/100)

(Cs) = s/Vm std x 0.01543 =
= (}.00857 x Cs x SDCFM =

)(Ts+460)/(dxd)(0)(Ps)(Vs) =

116.833 Vm std
0.579 Vw std

117.413 vt std
0.493 %

29.983 ft/sec

28.787 M.W.s

2685 SDCFM
0.0000 gr/dscft
0.000 Lbs/hr

96.231 7

2806 ACFM



BEST ENVIRONMENTAL
PAH EMISSION CALCULATIONS

DATE 10-08-90 TEST METHOD CARB-429 CLIENT KOPPERS

TEST No. 1 METER BOX Rac?2 LOCATION SHED30D

TEST TIME 14241724 FUEL N.A

Pitot “actor (Kp) 0.840 Meter temp. (Tm) 101.3 Total condensate (Vw) 8.3

Barom. press. (Pbar) 29.48 Meter press. ("H) 1.5 Total particulate (mg) 0.0

Static Press. -0.15 Vel .AvgSQRT(P) 0.521 Sample vol. uncorr. (Vm) 123.660

Stack press. 29.47 Stack Area (As) 1.56 Stack gas CO02% 0.0

Stack temp. (Ts) 84.3 Nozzle dia. (d) 0.269 Stack gas 027% 21.0

Sample time (0) 180.0 Meter factor (Y)  1.0157 Stack gas N2Z% 79.0

A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) = 116.879 Vm std
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 0.391 Vw std
C. Total Sample Volume (vt) =(Vm)std + (Vw)std= 117.270 Vt std
D. Moisture Content (ZH20) = (Vw std/Vt std) x 100 = 0.333 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29.960 ft/sec

F. Stack Gas Molecular Wgt.=.((C02ZxO.44 + 02%x0.32 + N2%x0.28)(1-H20%/100)) + 28.804 M.W.s
18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062 .6(Ps/Ts + 460)(1-ZH20/100) = 2680 SDCFM
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/dscf
I. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000 Lbs/hr
J. % Isokinetic (I) =l7.38(Vc)(Ts+460)/(dxd)(O)(Ps)(Vs) = 96.469 7%

K. ACFM = (Vs)(As) x 60 = 2804 ACFM



BEST ENVLIRONMENTAL
PAH EMISSLON CALCULATLONS

DATE 10-09-90 TEST METHOD CARB-..9 CLIENT KOPPERS

TEST No. 1 METER BOX Rac? LOCATION SHED12D

TEST TIME 0759-1059 FUEL N.A

Pitot Factor (Kp) 0.840 Meter temp. (Tm) 74 .7 Total -ondensate (Vw) 7.7

Barom. press. (Pbar) 29,70 Meter press. (7h° 1.6 Total particulate (mg) 0.0

Static Press. - =0.15 Vel . AvgSQRT(P) 0.531 Sample vol. uncorr. (Vm) 124.650

Stack press. 29.69 Stack Area (As) 1.56 Stack gas CO02% 0.0

Stack temp. (Ts) 67.2 Nozzle dia. (d) 0.269 Stack gas 02% 21.0

Sample time (0) 180.0 Meter factor (Y)  1.0157 Stack gas N2% 79.0

A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+h60) = 124.608 Vm std
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 0.363 Vw std
C. Total Sample Volume (Vt) =(Vm)std + (Vw)std= 124.970 Vt std
D. Moisture Content (ZH20) = (Vw std/Vt std) x 100 = 0.290 %

E. Stack Cas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29.938 ft/sec

((C02%x0.44 + 02%x0.32 + N2%x0.28) (1~H20%/100)) +  28.809 M.W.s
18 (H20%/100)

It

F. Stack Gas Molecular Wgt.

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2787 SDCFM
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/dscft
I. Particulate Emission Rate = 0.00857 x Cs x SDCFM = | 0.000 Lbs/hr
J. % Isokinetie (1) =l7.38(Vt)(Ts+460)/(dxd)(O)(PS)(VS) = 98.910 %

K. ACFM = (Vs)(As) x 60 = 2802 ACFM



BEST ENVIRONMENTAL
PAH EMISSION CALCULATIONS

DATE 10-09-90 TEST METHOD CARB-429 CLIENT KOPPERS

TEST No. 1 METER BOX RAC 2 LOCATION SHED7D

TEST TIME 1159-1459 FUEL N.A.

Pitot Factor (Kp) 0.840 Meter temp. (Tm) 99.4 Total condensate (Vw) 20.0

Barom. press. (Pbar) 29 .70 Meter press. ("H) 1.6 Total particulate (mg) 0.0

Static Press. -0.15 Vel .AvgSQRT(P) 0.533 Sample vol. uncort. (Vm) 128.759

Stack press. 29.69 Stack Area (As) 1.56 Stack gas CO2% 0.0

stack temp. (Ts) 81.3 Nozzle dia. (d) 0.269 Stack gas 02% 21.0

Sample time (0) 180.0 Meter factor (¥) 1.0157 Stack gas N2% 79.0 !
A. Gas Volume (Vm)std =17.63 (Vm) Y ((Pbar+H/13.6)/Tm+460) = 123.044 Vm std
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 0.942 Vw std f
C. Total Sample Volume (vt) =(Vm)std + (Vw)std= 123.986 Vt std
D. Moisture Content (%420) = (Vw std/vt std) x 100 = 0.760 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (PB) SQRT(Ts +460/Ms Ps) = 30.477 ft/sec |

F. Stack Gas Molecular Wgt.= ((CO2%x0.44 + 02%x0.32 + N2%x0.28) (1-H20%/100)) + 28.758 M.W.s
18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2750 SDCFM
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/ds '
1. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000 Lbs/h

- J. ¥ Isokinetic (1) =17.38(Vt)(Ts+460)/(dxd)(0)(Ps)(Vs) = 98,974 % E

Ke ACF = =
M= (Vs)(As) x 60 2853 ACFM



BEST ENVIRONMENTAL Particulate Field Data Sheet
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BEST ENVIRONMENTRL particylate Ficld Data Sheet
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BEST ENVIRONMENTAL Particulate Field Data Sheet
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BEST ENVIRONMENTAL Particulate Field Data Sheet
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" BEST ENVIRONMENTAL Particul:}e Field Data Sheet
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KEST ENVIRONMENTAL Particulate Field Data Sheet
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BEST ENVIRUNMENTAL
PAH EMISSION CALCULATIONSf

DATE 10-10-90 TEST METHOD CARB-429 CLLENT KOPPERS
TEST No. 1 METER BOX Rac?2 LOCATION SHED 4 D
TEST TIME 0751-095] FUEL N.A
Pitot Factor (Kp) 0.840 Meter temp. (Tm) 70.0 -otal condensate (Vw) 10.0
Bara . press. (Pbar) 29.78 Meter press. (“H) 1.5 Total particulate (nmg) 0.0
Stat.. Press. =0.15 Vel.AvgSQRT(P) 0.520 Sample vol. uncorr. (Vm) 81.702
Stack press., 29.77 Stack Area (As) 1.56 Stack gas C02% 0.0
Stack temp. (Ts) 64.4 Nozzle dia. (d) 0.269 Stack gas 02% 21.0
Sample time (0) 120.0 Meter factor (Y) 1.0157 Stack gas N2% 79.0
A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) = 82.599
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 0.471
C. Total Sample Volume (Vt) =(Vm)std + (Vw)std= 83.070
D. Moisture Content (XH20) = (Vw std/Vt std) x 100 = 0.567
E. Stack Gasg Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29.215
F. Stack Gas Molecular Wgt.= ((C02%x0.44 + 027x0.32 + N2Zx0.28)(1-H20%/100)) + 28.779
18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1=-%H20/100) = 2734
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000
I. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000
J. 7 Isokinetic (1) =17.38(Vt)(Ts+460)/(dxd)(0)(Ps)(Vs) = 100.252
K. ACFM = (Vs)(As) x 60 = 2735

Vm std

Vw std

vVt stcd

ft/sec

M.W.s

SDCFM
gr/dscf
Lbs/hr
%

ACFM




BEST ENVIRONMENTAL .
PAH EMISSION CALUMLATIONS j

DATE 10-10-90 TEST METHOD CARB-429 CLIENT KOPPERS

TEST No. 2 METER BOX Rac?2 LOCATION SHEDGA)

TEST TIME 1009-1209 FUEL N.A

Pitot Factor (Kp) 0.840 Meter temp. (Tm) 91.0 Total condensate (Vw) 14.0

Barom. press. (Pbar) 29.78 Meter press. ("H) 1.5 Total particulate (mg) 0.0

Static Press. -0.15 Vel .AvgSQRT(P) 0.521 Sample vol. uncorr. (Vm) 81.930

Stack press. 29.77 Stack Area (As) 1.56 Stack gas CO2% 0.0

Stack temp. (Ts) 80.6 Nozzle dia. (d) 0.269 Stack gas 02% 21.0

Sample time (0) 120.0 Meter factor (Y) 1.0157 Stack gas N2% 79.0

A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) = 79.685 Vm std .
J
i

B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 0.659 Vw std

C. Total Sample Volume (Vvt) =(Vm)std + (Vw)std= 80.344 Vt std

D. Moisture Content (%ZH20) = (Vw std/Vt std) x 100 = 0.821 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29.735 ft/sec

F. Stack Gas Molecular Wgt.= ((CO2%x0.44 + 02%x0.32 + N2%Zx0.28)(1-H20%/100)) + 28.751 M.W.s

18 (H20%Z/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%ZH20/100) = 2692 SDCFM
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/dscf{
L. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000 Lbs/hr
J. % Isokinetic (I) =17.38(Ve)(Ts+460)/(dxd)(0)(Ps)(Vs) = 98.213 %

K. ACFM = (Vs)(As) x 60 = 2783 ACFM



BEST ENVIRONMENTAL
" PAH EMISSION CALCULATIONS

DATE 10-10-90 TEST METHOD CARB-429 CLIENT

TEST No. 3 METER BOX Rac2 LOCATION
TEST TIME 1223-1433 FUEL

Pitot Factor (Kp) 0.840 Meter temp. (Tm) 100.4 Total condensate (Vw)
Barom. press. (Pbar) 29.78 Meter press. ("H) 1.6 Toral particulate (mg)
Static Press. -0.15 Vel.AvgSQRT(P) 0.510 Sample vol. uncorr. (Vm)
Stack press. 29.77 Stack Area (As) 1.56 Stack gas C02%

Stack temp. (Ts) 89.3 Nozzle dia. (d) 0.269 Stack gas 02%

Sample time (0) 120.0 Meter factor (Y) 1.0157 Stack gas N2%

A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) =
B. Volume H20 collected (Vw)std = 0.0471 (Vw) =
C. Total Sample Volume (Vt) =(Vm)std + (Vw)std=

D. Moisture Content (%H20) = (Vw std/vVt std) x 100 =

n

E. Stack Gas Velocity (Vs)

1}

85.49 Kp (P) SQRT(Ts +460/Ms Ps) =

F. Stack Gas Molecular Wgt.= ((C02%x0.44 + 02%x0.32 + N2%x0.28)(1-H20%/100)) +

18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-ZH20/100) =

H, Particulate Concentration (Cs) = s/Vam std x 0.01543 =
I. Particulate Emission Rate = 0.00857 x Cs x SDCFM =
J. % Isokinetic (1) =17.38(Vt)(Ts+460)/(dxd)(0)(Ps)(Vs) =

K. ACFM = (Vs)(As) x 60 =

KUPPERS
SHEDLY /)
N.A

0.0
84.555
0.0
21.0
79.0

0.424
81.284
0.522

29.324

28.783

2621
0.0000

0.000

102.376

2745

Vm std

Vw std

Vt std

ft/sec

M.W.s

SDCFM
gr/dscf
Lbs/hr
%

ACFM



BEST ENVIRONMENTAL Particulate Field Data Sheet
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BEST ENVIRONMENTAL Particulate Field Data Sheet

Run l_m_é___ Hethod 8 L(/ac/ :
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i ST ENVIRDHENTAL Particulate Ficld Data Sheet

3 rethedg & 71;?

Run @ =
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R
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REST ENVIRONRENTIA particulate Frelg Data Sheet i

Run n__f_',;-"-,__f Fothed o Z'O{’
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EEST ENJIRONMENTIL Particulate Fielo [ata Sheet

'7 .
Hun 1_1_/__"))“’ Aethed 8 9% O

Plant 7"'9/‘/’\*-&5 o - WA T, lverow B P T L h-_
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BEST ENVIRONMENTAL
PAH EMISSLON CALCULATLUNS

DATE 10=-11-90 TEST METHOD CARB-429 CLUENT KOPPERS

TEST No. 1 METER BOX Rac?2 LOCATILON SHEDLD

TEST TIME 0745-0945 FUEL N.A

Pitot Factor (Kp) 0.840 Meter temp. (Tm) 5.7 Total condensate (Vw) 15.0

Barom. press. (Pbar) 79,80 Meter press. ("H) 1.5 Total parLlculate (mg) 0.0

Static Press. -0.10 Vel.AvgSQRT(P) 0.517 Sample vol. uncorr. (Vm) 80.410

Stack press. 29.79 Stack Area (As) 1.56 Stack gas CO2% 0.0

Stack temp. (Ts) 58.3 Nozzle dia. (d) n.269 Stack gas 02% 21.0

Sample time (0) 120.0 Meter factor (Y) 1.0157 Stack gas N2% 79.0

A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) = 82,017 Vm std
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 0.707 Vw std.
C. Total Sample Volume (Vt) =(Vm)std + (Vw)std= 82.723 vVt std
D. Moisture Content (%H20) = (Vw std/Vt std) x 100 = 0.854 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 28.882 ft/sec

F. Stack Gas Molecular Wgt.= ((CO2%x0.44 + 02%x0.32 + N2%x0.28)(1-H20%/100)) + 28.747 M.W.s
18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2728 SDCFM
H. Particulate Concentrétion (Cs) = s/Vm std x 0.01543 = 0.0000 gr/dscf
I. Particulate Emission Rate = 0.00857 x Cs X SDCFM = 0.000 Lbs/hr
J. % Isokinetic (I) =17.38(Vt) (Ts+460)/(dxd)(0)(Ps)(Vs) = 99,734 %

K. ACFM = (Vs)(As) x 60 = 2703 ACFM




BEST ENVIRONMENTAL
PAH EMISSION CALCULATIONS

DQTE 10-11-90 TEST METHOD CARB-429 CLIENT KOPPERS

T%ST No. 2 METER BOX Rac2 ’ LOCATION SHEDID

TEST TIME 1001=1201 FUEL N.A

Pitot Factor (Kp) 0.840 Meter temp. (Tm) 86.5 Total condensate (Vw) 26.0

Barow. press. (Pbar) 29.80 Meter press. ("H) 1.6 Total particulate (mg) 0.0

Static Press. —0.10 Vel.AvgSQRT(P) 0.526 Sample vol. uncorr. (Vm) 85.224

Stack press. 29.79 Stack Area (As) 1.56 Stack gas CO2% 0.0

Stack temp. (Ts) 78.8 Nozzle dia. (d) 0.269 Stack gas 02% 21.0

Sample time (0O) 120.0 Meter factor (Y)  1.0157 Stack gas N27% 79.0

A. Gas Volume (Vm)std =17.65 (Vm) ¥ ((Pbar+H/13.6)/Tut+460) = 83.635 Vm st

B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 1.225 Vw sl

C. Total Sample Volume (Vt) =(Vm)std + (Vw)std= 84.860 Vt s
“‘}'; D. Moisture Content (%H20) = (Vw std/Vt std) x 100 = 1.443 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29,993 ft/s

ﬂi F. Stack Gas Molecular Wgt.= ((C02%Zx0.44 + 02%%0.32 + N2%x0.28)(1-H20%Z/100)) + 28.684 M.W.
18 (H20%/100)
G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2709 SDCF
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/d
I. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000 Lbs/
J. % Isokinetic (I) =17.38(Vt)(Ts+460)/(dxd)(0)(Ps)(Vs) = 102.414 %

K. ACFM = (Vs)(As) x 60 = 2807 ACF»




BEST ENVIRONMENTAL
PAH EMISSION CALCULATIONS

DATE ‘ 10~11-90 TEST METHOD CARB-429 CLIENT KOPPERS

TEST No. 3 METER BOX Rac?2 1LOCATION SHEDLD

TEST TIME 1213-1413 FUEL N.A

Pitot Factor (Kp) 0.840 Moter temp. (Tm) 98.0 Total condensate (Vw) 15.0

Barom. press. (Pbar) 29.80 Meter press. (TH) 1.5 Total particulate (mg) 0.0

Static Press. -0.10 Vel ,AvgSQRT(P) 0.517 Sample vol. uncorr. (Vm) 82.589

Stack press. 29.79 Stack Area (As) 1.56 Stack gas CO27% 0.0

Stack temp. (Ts) 89,6 Nozzle dia. (d) 0.269 Stack gas 02% 21.0

Sample time (0) 120.0 Meter factor (Y) 1.0157 Stack gas N2% 79.0

A. Cas Volume (Vm)std =17.65 (Vvm) Y ((Pbar+H/13.6)/Tm+460) = 79.365 Vm std
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = ' 0.707 Vw std
C. Total Sample Volume (Vt) =(Vm)std + (Vw)std= 80.072 VvVt std
D. Moisture Content (%H20) = (Vw std/Vt std) X 100 = 0.882 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29.743 ft/sec

F. Stack Gas Molecular Wgt.= ((C02%x0.44 + 02%x0.32 + N2%x0.28)(1-H20%/100)) + 28.744 M. W.s
18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2649 SDCFM

H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/dscf
1. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000 Lbs/hr
J. % Isokinetic (1) =17.38(Vt)(Ts+460)/(dxd)(O)(Ps)(Vs) = 99,4064 7%

K. ACFM = (Vs)(As) x 60 = 2784 ACFM




BEST ENVIRONMENTRL particulate Firla Data Sheet
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REST ENVIRONMEMTAL particulate Field Data

Sheet
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REST ENVIRONMENTAL Particulate Field Data
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BEST ENVIRONMENTAL
PAH EMISSION CALCULATTONS

DATE 10=-12-90 TEST METHOD CARB-429 - CLIENT KOPPERS

TEST No. 1 _ METER BOX Rac2 LOCATION SHEDFRESH

TEST TIME 0734-0934 _ FUEL N.A

Pitot Factor (Kp) 0.840 Meter temp. {(Tm) 69.2 Total condensate (Vw) 35.0

Barow. press. (Pbar) 29.80 Meter press. (“H) 1.5 Total particulate (mg) 0.0

Static Press. ~0.10 Vel.AvgSQRT(P) 0.514 Sample vol. un’orr. (Vm) 79.223

Stack press. 29.79 Stack Area (As) 1.56 Stack gas CO2% 0.0

Stack temp. (Ts) 71.8 Nozzle dia. (d) 0.269 Stack gas 02% 21.0

Sample time (0) 120.0 Meter factor (Y)  1.0157 Stack gas N2Z% 79.0

A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) = 80.264 Vm std
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 1.649 Vw std
C. Total Sample Volume (Vt) =(Vm)std + (Vw)std= 81.912 Vvt std
D. Moisture Content (%H20) = (Vw std/Vt std) x 100 = : 2,013 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29.149 ft/sec

F. Stack Gas Molecular Wgt.= ((CO2%x0.44 + 02%x0.32 + N2%Zx0.28)(1-H20%/100)) + 28.622 M.W.s
18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2652 SDCFM
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/dscft
I. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000 Lbs/hr
J. % Isokinetic (I) =17.38(Vt)(Ts+460)/(dxd)(0)(Ps)(Vs) = 100.398 %

K. ACFM = (Vs)(As) x 60 = 2728 ACFM



BEST ENVIRONMENTAL
PAH EMISSION CALCULATIONS

DATE 10-12-90 TEST METHOD CARB-429

CLIENT KOPPERS

TEST No. 2 METER BOX Rac2 LOCATION SHEDFRESH
TEST TIME 0949-1149 FUEL N.A

Pitot Factor (Kp) 0.840 Meter temp. (Tm) 90.2 Total condensate (Vw) 27.0
Barom. press. (Pbar) 29.80 Meter press. (“H) 1.6 Total particulate (mg) 0.0
Static Press. -0.10 Vel .AvgSQRT(P) 0.531 Sample vol. uncorr. (Vm) 83.704
Stack press. 29.79 Stack Area (As) 1.56 Stack gas CO02% 0.0
Stack temp. (Ts) 86.0 Nozzle dia. (d) 0.269 Stack gas 02% 21.0
Sample time (0) 120.0 Meter factor (Y) 1.0157 Stack gas N2% 79.0
A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) =

Volume H20 collected (Vw)std = 0.0471 (Vw) = 1.272
Total Sample Volume (Vt) =(Vm)std + (Vw)std= 82.861
Moisture Content (%H20) = (Vw std/Vt std) x 100 = 1.535
Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 30.485

Stack Gas Molecular Wgt.

18 (H20%/100)

((C02%x0.44 + 02%x0.32 + N2Zx0.28)(1-H20%/100)) +  28.674

Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2715
Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000
Particulate Emission Rate = 0.008537 x Cs x SDCFM = 0.000
% Isokinetic (I) =17.38(Vt)(Ts+460)/(dxd)(0)(Ps)(Vs) = 99.703
ACFM = (Vs)(As) x 60 = 2853

31.589 Vm std

Vw std

Vt std

ft/sec

M.W.s

SDCFM
gr/dscf

Lbs/hr

ACFM



BEST ENVIRONMENTAL
PAH EMLISSION CALCULATIONS

d

DATE 10-12-90 TEST METHOD " CARB-429 CLIENT KOPPERS

TEST No. 3 METER BOX Rac?2 LOCATION SHEDFRESH

TEST TIME 1205-1405 FUEL N.A

Pitot Factor (Kp) 0.840 Meter terp. (Tm) 99,0 Total condensate (Vw) 27.0

Barom. press. (Pbar) 29.80 Meter pre . ("H) 1.5 Total particulate (mg) 0.0

Static Press. -0.10 Vel .AvgSQRT(P) 0.517 Sample vol. uncorr. (vm) 81.688

Stack press. 29.79 Stack Area (As) 1.56 Stack gas C02% 0.0

Stack temp. (Ts) 92.3 Nozzle dia. (d) 0.269 Stack gas 02% 21.0

Sample time (0) 120.0 Meter factor (Y) 1.0157 Stack gas N2% 79.0

A. Gas Volume (Vm)std =17.65 (Vm) Y ((Pbar+H/13.6)/Tm+460) = 78.357 Vm std
B. Volume H20 collected (Vw)std = 0.0471 (Vw) = 1.272 Vw std
C. Total Sample Volume (Vt) =(Vm)std + (Vw)std= . 79.629 vVt std
D. Moisture Content (ZH20) = (Vw std/Vt std) x 100 = 1.597 %

E. Stack Gas Velocity (Vs) = 85.49 Kp (P) SQRT(Ts +460/Ms Ps) = 29.856 ft/sec

F. Stack Gas Molecular Wgt.= ((C02%x0.44 + 02%x0.32 + N2%x0.28)(1~H20%/100)) + 28.667 M.W.s
18 (H20%/100)

G. Stack Gas Volumetric Flowrate = (Vs)(As) 1062.6(Ps/Ts + 460)(1-%H20/100) = 2627 SDCFM
H. Particulate Concentration (Cs) = s/Vm std x 0.01543 = 0.0000 gr/dscft
I. Particulate Emission Rate = 0.00857 x Cs x SDCFM = 0.000 Lbs/hr
J. % Isokinetic (I) =17.38(Vt)(Ts+460)/(dxd)(0)(Ps)(Vs) = 98.963 7

K. ACFM = (Vs)(As) x 60 = : 2794 ACFM
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Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-O%00

. DATE RECEIVED: 10/15/90
DATE REPORTED: 11/09/90

LAB NUMBER: 101922

CLIENT: BEST ENVIRONMENTAL

REPORT ON: 13 SOURCE TRAIN SAMPLES

PROJECT #: 1061
LOCATION: KOPPERS

RESULTS: SEE ATTACHED

] e
———————————————————————

QA/QC Approval

Berkeley - Wilmington Los Angeles



CE Curtis & Tormpkins, Lid.
LABORATORY NUMBER: 101922

‘ DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE REPORTED: 11/12/90
PROJECT #: 1061

PROJECT: KOPPERS

CASE NARRATIVE

The following samples were accidentally concentrated
to dryness during the extraction procedure and resulted

in low or no recovery for the surrogate standard,
2-fluorobiphenyl. o ’

Sample ID: Lahoratory ID:
1d-1-1-1061-429 101922-1
14d-2-1-1061-429 - 101922-4

7d-1-1-1061-429 : 101922-10



‘ b Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 101922-1 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL _ DATE ANALYZED: 10/27/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 1d-1-1-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
) from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
' LIMIT
ug/fraction ug/fraction

Naphthalene ND 1.0
Acenaphthylene : ND 1.0
Acenaphthene ND 1.0
Fluorene ND 1.0
Phenanthrene 8.5 1.0
Anthracene . ND . 1.0
Fluoranthene 3.9 1.0
Pyrene 1.8 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES

- e P

2-Fluorobiphenyl 21
Terphenyl-d14 64




‘ b Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 101922-2 RESIN DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 1d-1.2-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
. from Stationary Sources
Method: CARB 429

COMPQUND RESULT REPORTING
' LIMIT
ug/fraction ng/fraction
Naphthalene 630 10
Acenaphthylene : ND 10
Acenaphthene 280 10
Fluorene 160 ' 10
Phenanthrene 220 10
Anthracene ND 10
Fluoranthene ND 10
Pyrene ' ND 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SUMMARY

: SURROGATE RECOVERIES
2-Fluorobiphenyl 100
Terphenyl-di14 81

Ty wap Y — ———————
—




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 101922-.3 IMPINGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/29/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/h9/90

SAMPLE ID: 1d-1-3-.1061-429

Determnnatnon of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ug/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene ND 1.0
Acenaphthene ND 1.0
Fluorene ND 1.0
Phenanthrene ND 1.0
Anthracene ND 1.0
Fluoranthene ND 1.0
Pyrene ND 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene : ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

s —— ——y e e At s S e 1 1 e s — —

2-Fluoroblphenyl 57
Terphenyl-di1d4d 64




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 101922-4 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/990
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 1d4-2-1-1061-429

Determlnatlon of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ug/fraction ng/fraction

Naphthalene ND
Acenaphthylene ND
Acenaphthene ND
Fluorene ND
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

(ST o

(AR w
e N
coc o o000 OCeO

CEEEEEEE

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES

Terphenyl -d14 62




‘ b Cunlis & Tompkins, Lid.

LABORATORY NUMBER: 101922-5 RESIN DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/90

PROJECT ID #: 1061 /KOPPERS DATE REPORTED: 11/09/90
SAMPLE ID: 1d-2-2-1061-429 4

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOQUND RESULT REPORT ING
: LIMIT
ug/fraction ug/fraction
Naphthalene ' 1,300 10
Acenaphthylene 29 10
Acenaphthene 740 10
Fluorene 510 10
Phenanthrene 800 10
Anthracene . 33 10
Fluoranthene 51 10
Pyrene ' 21 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND _ 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobipheny]l 928
Terphenyl-d14 717




LABORATORY NUMBER: 101922-6 IMPINGER
CLIENT: BEST ENVIRONMENTAL
PROJECT ID #: 1061 /KOPPERS
SAMPLE ID: 1d-2-3-1061-429

Determination of Polyecyclic Aromatic Hydrocarbons
. from Stationary Sources
Method:

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phepanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

‘ b Curtis & Tompkins, LiQ.

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/29/90
DATE REPORTED: 11/09/90

CARB 429

RESULT
ug/fraction
ND
ND
ND

ND
ND

8

ND

CEEEE

ND
ND
ND

5

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES

(PAH) Emissions

REPORTING
LIMIT
ug/fraction

[ T T o i i aadl i o
=R - - KN -

2-Fluorobiphenyl
Terphenyl-.d14




Cb Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 101922-7 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 1d-3-1-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
_ LIMIT
ug/fraction ung/fraction

Naphthalene ND
Acenaphthylene ND
Acenaphthene ND
Fluorene 2.6
Phenanthrene 30
Anthracene ' 1.0
Fluoranthene 14
Pyrene 5.3
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

O T T S T e T
OO OO OO OSSO

55585888

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

== o — o

2-Fluorobipheny!l 58
Terphenyl-di14 71




LABORATORY NUMBER:

101922.8 RESIN

CLIENT: BEST ENVIRONMENTAL
PROJECT ID #: 1061/KOPPERS

‘ b Curtis & Tompkins, Ltd.

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:

10/15/90
11/01/90
11/09/9%90

SAMPLE ID: 1d-3-2-1061-429 ¢

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Statiomary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
ug/fraction ug/fraction
Naphthalene 1,400 10
Acenaphthylene 31 10
Acenaphthene 800 10
Fluorene 540 10
Phenanthrene 810 10
Aothracene 22 10
Fluoranthene 43 10
Pyrene .- 16 10
Benzo(a)anthracen ' ND ‘10
Chrysene ND ' 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl 90
Terphenyl-d14 71




Cb Curtis & Tormpkins, LG,

LABORATORY NUMBER: 101922-9 IMPINGER DATE RECEIVED:
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED:
PROJECT ID #: 1061/KOPPERS _ DATE REPORTED:

SAMPLE ID: 1d-3-3-1061-429

10/15/90
10/29/90
11/09/90

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions

from Stationmary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
ug/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene ND 1.0
Acenaphthene ND 1.0
Fluorene : ND 1.0
Phenanthrene ND 1.0
Anthracene ND 1.0
Fluoranthene ND 1.0
Pyrene ND 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl : 65
Terphenyl-did 66




Cb Curtis & Tornpkins, Lig.

LABORATORY NUMBER: 101922-10 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 7d4-1-1-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ug/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene 1.0 1.0
Acenaphthene ND 1.0
Fluorene ND 1.0
Phenanthrene 110 1.0
Anthracene 4,1 1.0
Fluoranthene 25 1.0
Pyrene 6.4 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene : ND 1.0
Indeno(1,2,3.cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES

—}

Terphenyl-d14 65

Lt —]




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 101922-11 RESIN DATE RECEIVED:
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED:
PROJECT ID #: 1061 /KOPPERS DATE REPORTED:

SAMPLE ID: 7d-1-2-1061-429

Determination of Polycyclic Aromatic Hydrocarbons
from Stationary Sources
Method: CARB 429

10/15/90
11/01/%0
11/09/90

(PAH) Emissions

COMPOUND RESULT REPORTING
‘ LIMIT
ug/fraction ug/fraction
Naphthalene 1,600 10
Acenaphthylene 57 10
Acenaphthene 1,400 10
Fluorene : 870 10
Phenanthrene _ ' 880 10
Anthracene 22 10
Fluoranthene 36 10
Pyrene 12 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl 917
Terpheny!-di14 76




LABORATORY NUMBER:

101922-12 IMPINGER

CLIENT: BEST ENVIRONMENTAL

PROJECT 1D #:

1061 /KOPPERS

SAMPLE ID:

7d-1-3-1061-429

Cb Curtis & Tormpkins. Lid.

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:

10/15/90
10/30/90
11/09/90

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions

from Stationary Sources
Method: CARB 429

COMPOUND RESULT

ug/fraction

Naphthalene ND
Acenaphthylene ND
Acenaphthene ND
Fluorene ND
Phenanthrene ND
Anthracene ND
Fluoranthene ND
Pyrene ND
Benzo(a)anthracene ND
Chrysene ND
Benzo(b)fluoranthene ND
Benzo(k)fluoranthene ND
Benzo(a)pyrene ND
Indeno(1,2,3-cd)pyrene ND
Dibenzo(a,h)anthracene ND
Benzo(g,h,i)perylene ND

ND = Not detected at or above reporting

QA/QC SUMMARY:

Ak Sy ey e s s s s s S s, s

SURROGATE RECOVERIES

REPORT ING
LIMIT
ug/fraction

e e ek ek b b bk ek e b b e
coocococOoocO0o00O0OSe

limit.




Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 101922-13 DATE RECEIVED: 10/135/990

CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/%0
PROJECT ID #: 1061 /KOPPERS : DATE REPORTED: 11/09/90
SAMPLE ID: 4d-1-1-1061-429 g

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
ng/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene ' ND 1.0
Acenaphthene ND 1.0
Fluorene 1.1 1.0
Phenanthrene 11 1.0
Anthracene ND 1.0
Fluoranthene 3.6 1.0
Pyrene : 1.9 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit.

2-Fluorobiphenyl 54
Terphenyl-di14d 72

et s s e sy s s




‘ b Curtis & Tompkins. Lid

LABORATORY NUMBER: 101922-14 RESIN DATE RECEIVED:
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED:
PROJECT 1D #: 1061/KOPPERS DATE REPORTED:

SAMPLE ID: 4d4-1-2-1061-429

10/15/90
11/01/90
11/09/90

Determination of Polyecyclic Aromatic Hydrocarbons (PAH) Emissions

from Stationary Sources
Method: CARB 429

COMPOUND RESULT

ug/fraction

Naphthalene 1,500
Acenaphthylene 24
Acenaphthene 650
Fluorene 380
Phenanthrene 520
Anthracene 15
"Fluoranthene 238
Pyrene ND
Benzo(a)anthracene ND
Chrysene ND
Benzo(b)fluoranthene ND
Benzo(k)fluoranthene ND
Benzo(a)pyrene ND
Indeno(1,2,3-cd)pyrene ND
Dibenzo(a,h)anthracene ND
Benzo(g,h,i)perylene ND

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

e i s s s s O T ——

2-Floorobiphenyl 101
Terphenyl.d14 34

REPORTING
LIMIT
ug/fraction

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10




Cb Curtis & Tompkins. LIg.

LABORATORY NUMBER: 101922-15 IMPINGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/30/90
PROJECT 1D #: 1061/KOPPERS ) DATE REPORTED: 11/09/90
SAMPLE ID: 4d-1-3-1061-429

Determination of Polyecyclic Aromatic Hydrocarbons (PAH) Emissions
from Statiomary Sources
Methuwd: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ug/fraction ug/fraction

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-¢d)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

CEEEEEEEEEEEEEEE
HHHH)—‘HHHHHI—‘)—II—*H:—‘I:A
coccococoococcoos oo

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl 79
Terphenyl-d14 92




Cb Curtis & Tompkins, Licl,

LABORATORY NUMBER: 101922-16 DATE RECEIVED: 10/15/90

CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90
SAMPLE ID: 4d-2-1-1061-429 g

Determination of Polyeyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ng/fraction ng/fraction
Naphthalene ND 1.0
Acenaphthylene ND 1.0
Acenaphthene ‘ ND 1.0
Fluorene 2.2 1.0
Phenanthrene 20 1.0
Anthracene ND 1.0
Fluoranthene 6.3 1.0
Pyrene 2.4 1.0
Benzo(a)anthracene ND 1.0
Chrysene _ ND .0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ~ ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl 43
Terphenyl-d14 58




Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 101922-17 RESIN DATE RECEIVED: 10/15/90
SL1ENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/90
>ROJECT ID #: 1061 /KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 4d-2-2-1061-429

Determination of Polycyelic Aromatic Hydrocarbons
from Stationary Sources
Method: CARB 429

COMPOUND RESULT

ug/fraction

Naphthalene 1,500
Acenaphthylene 36
Acenaphthene 920
Fluorene 630
Phenanthrene 880
Anthracene 49
Fluoranthene 48
Pyrene ' 20
Benzo(a)anthracene ND
Chrysene ND
Benzo(b)fluoranthene ND
Benzo(k)fluoranthene : ND
Benzo(a)pyrene ' ND
Indeno(1,2,3-cd)pyrene ND
Dibenzo(a,h)anthracene ND
Benzo(g,h,i)perylene ND

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

(PAH) Emissions

REPORTING
LIMIT
ug/fraction

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

2-Fluorobiphenyl 98
Terphenyl-dl4 79

e e e B S e i e e s il rt $ S s L S
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Cb Curtis & Tompkins. Lig.

LABORATORY NUMBER: 101922-18 IMPINGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/30/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 4d-2-3-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
: LIMIT
ug/fraction ug/fraction

Naphthalene ND
Acenaphthylene ND
Acenaphthene ND
Fluorene ND
Phenanthrene ND
Anthracene. ND
Fluoranthene ND

ND

ND

[ e e e e el o
v e e e e e e e e e e e e
- - - - NN

Pyrene

Benzo(a)anthracene

Chrysene ND
Benzo(b)fluoranthene ND
Benzo(k)fluoranthene ND
Benzo(a)pyrene ND
Indeno(1,2,3-cd)pyrene ND
Dibenzo(a,h)anthracene ND
Benzo(g,h,i)perylene ND

ND = Not detected at or abhove reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobipheny!l 83
Terphenyl-d14 94

1




‘ b Curtis & Tompkins. Lid.

LABORATORY NUMBER: 101922-19 DATE RECEIVED: 10/15/990
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/90
PROJECT ID #: 1061 /KOPPERS DATE REPORTED: 11/09/90
SAMPLE ID: 4d-3-1-1061-429 ’

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
ug/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene 2.0 1.0
Acenaphthene 1.6 1.0
Fluorene 48 1.0
Phenanthrene : 370 1.0
Anthracene 6.8 1.0
Fluoranthene 217 1.0
Pyrene ' 7.9 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ' ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES
2-Fluorobiphenyl 45
Terphenyl-dl14 54




Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 101922-20 RESIN DATE RECEIVED: 10/15/90

CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/990
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90
SAMPLE ID: 4d-3-2-1061-429 ’

Determination of Polyecyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPQUND RESULT REPORTING
LIMIT
ug/fraction ug/fraction
Naphthalene 1,700 10
Acenaphthylene 31 10
Acenaphthene 950 10
Fluorene 610 10
Phenanthrene 590 10
Anthracene 18 10
Fluoranthene _ 21 10
Pyrene ND 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND : 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES
2-Fluorobiphenyl 96
Terphenyl-d14 76

—— — — — _———




Cb Curtis & Tormpkins, Ltd.

LABORATORY NUMBER: 101922-21 IMPINGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/30/90
PROJECT ID #: 1061 /KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID:r 4d4-3-3-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
ug/fraction ' ug/fraction
Naphthalene ND 1.0
Acenaphthylene ND 1.0
Acenaphthene ND 1.0
Fluorene ND 1.0
Phenanthrene ND 1.0
Anthracene ND 1.0
Fluoranthene : ND 1.0
Pyrene ' ND 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES
2.Fluorobipheny!l 56
Terphenyl.di14 62




LABORATORY NUMBER: 101922-22
CLIENT: BEST ENVIRONMENTAL
PROJECT ID #: 1061/KOPPERS
SAMPLE ID: F-1-1-1061-429

Cb Curtis & Tompkins, Ltdl.

DATE RECEIVED: 10/15/90
ANALYZED: 10/27/90
DATE REPORTED: 11/09/90

DATE

e

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources

Method:

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

CARB 429

RESULT

ug/fract

ND
ND
ND
ND

ND

ND

ion

ND = Not detected -at or above reporting limit,.

QA/QC SUMMARY: SURROGATE RECOVERIES

—— e s e e p— — s e

——— i —_———= ——— -

2+-Fluorobiphenyl
Terphenyl -d14

= e T —— ——

REPORTING
LIMIT
ng/fraction
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‘ b Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 101922-23 RESIN DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/90
PROJECT ID #: 1061/KOPPERS * DATE REPORTED: 11/09/90

SAMPLE ID: F-1-2-.1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING

LIMIT
ug/fraction ug/fraction
Naphthalene 9,200 10
Acenaphthylene 140 10
Acenaphthene _ 3,600 10
Fluorene ' 1,000 10
Phenanthrene 570 10
Anthracene 200 10
Fluyoranthene ND 10
Pyrene ND 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ' ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

————

2.Fluorobipheny!l 81
Terphenyl-di4 63

S e s ———— ey s ——— —— ———— —
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OMPOUND

aphthalene
vcenaphthylene
cenaphthene
luorene
‘henanthrene
\nthracene
‘luoranthene
)yrene
Benzo(a)anthracene
hrysene
jenzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene
JDibenzo(a,h)anthracene
Benzo(g,h,i)peryiene

A\BORATORY NUMBER: 101922-24 IMPINGER
‘ JENT: BEST ENVIRONMENTAL

0JECT 1D #: 1061 /KOPPERS

AMPLE ID: F-1-3-1061-429 ’

Determination of Polycyclic Aromat
from Stationary Sources

Me thod: CARB 429

RESULT
ug/fraction

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

‘ b Curtis & Tompkins. Lid.

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/30/90
DATE REPORTED: 11/09/90

ic Hydrocarbons (PAH) Emissions

REPORTING
LIMIT
ug/fraction

1.
1.
1.
1
1.
1.
1
1
1
1
1
1

0
0
0
0
0
0
.0
.0
0
0
0
0
0
0
0
0

1.
1.
1
1

2-Fluorobiphenyl
Terphenyl-dl4

e

1
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‘ b Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 101922-25 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/90.
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: F-.2-.1-1061-429

’

Determination of Polyecyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ug/fraction ug/fraction
Naphthalene 4.2 1.0
Acenaphthylene 11 1.0
Acenaphthene 16 1.0
Fluorene 130 1.0
Phenanthrene 690 1.0
Anthracene : 20 1.0
Fluoranthene 86 1.0
Pyrene ‘ 20 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ' _ ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

i, s s s e s T ——

2-Fluorobiphenyl 66
Terpheny!-d14 . 87




‘ b Curtis & Tompkins, Lig.

LABORATORY NUMBER: 101922-26 RESIN DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/90
"PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/9%0

SAMPLE ID: F-2-2-1061-429

Determination of Polyecyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
ug/fraction ug/fraction
Naphthalene 10,000 10
Acenaphthylene 150 10
Acenaphthene 4,700 10
Fluorene 2,100 10
Phepanthrene 1,400 10
Anthracene 25 10
Fluoranthene 22 10
Pyrene ND 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or ahove reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

R e e o e o o o o o e — 1 - —r— —— T i e _——— —

2-Fluorobiphenyl 87
Terphenyl -d14 69




. ' b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 101922-27 IMPINGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/30/90
PROJECT ID #: 1061 /KOPPERS DATE REPORTED: 11/09/90
SAMPLE ID: F-2-3-1061-429 .

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ug/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene ND 1.0
Acenaphthene ND 1.0
Fluorene ND 1.0
Phenanthrene ND 1.0
Anthracene ND 1.0
Fluoranthene ND 1.0
Pyrene ND 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene . ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

T S S S T S T S T S o S S T S fnf o oo T T T S S S S S S S S S T S WS S TS S T — T ——T— — — — —— T T S e

2-Fluorobipheny! 75
Terphenyl-di14 91




Cb Curtis & Tompkins., Ltd.

LABORATORY NUMBER: 101922-28 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/27/90
PROJECT 1D #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: F-3-1-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPQUND RESULT REPORT ING
: : LIMIT
ug/fraction , ug/fraction
Naphthalene 2.6 1.0
Acenaphthylene 21 1.0
Acenaphthene 45 1.0
Fluorene 2990 1.0
Phenanthrene 800 1.0
Anthracene 39 1.0
Fluoranthene 85 1.0
Pyrene 24 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES

—— g e e e e e s — o . s, . i s s, ———

2-Fluorobiphenyl 52
Terphenyl-d14 85




Cb Curtis & Tompkins, Lig.

F

LABORATORY NUMBER: 101922-29 RESIN DATE RECEIVED:
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED:
PROJECT ID #: 1061/KOPPERS DATE REPORTED:

SAMPLE ID: F-3-2-1061-429

10/15/90
11/01/90
11/09/90

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions

from Stationary Sources
Method: CARB 429

COMPOQUND RESULT REPORTING
LIMIT
ng/fraction ug/fraction
Naphthalene 7,700 10
Acenaphthylene 94 10
Acenaphthene 3,600 10
Fluorene 1,500 10
Phenanthrene 920 10
Anthracene 33 10
Fluoranthene : 28 10
Pyrene ND 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl 84
Terphenyl-d14 69




Cb Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 101922;30 IMP INGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/30/90
PROJECT ID #: 1061 /KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: F-3-3.1061-429

rd

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ng/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene ND 1.0
Acenaphthene ND 1.0
Fluorene : ND 1.0
Phenanthrene ND 1.0
Anthracene ND 1.0
Fluoranthene - ND 1.0
Pyrene ND 1.0
Benzo(a)anthracene _ ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene : ND 1.0
1.0

Benzo(g,h,i)perylene ND

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl 75
Terphenyl-dl4 92

RPN —




LABORATORY NUMBER: 101922-31 RINSE
CLIENT: BEST ENVIRONMENTAL
PROJECT ID #: 1061/KOPPERS
SAMPLE ID: FB-1-1-1061-429

‘ b Curis &Tompkins'. Lt

DATE RECE

IVED: 10/15/90

DATE ANALYZED: 10/29/90
DATE REPORTED: 11/09/90

Determination of Polycyclic Aromatic Hydrocarbons

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

ND = Not detected at

QA/QC SUMMARY: SURROGATE RECOVERIES

Method:

from Stationmary Sources
CARB 429

RESULT

(PAH) Emissions

REPORT ING

ug/fraction

ND
ND
ND

g

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2-Fluorobiphenyl
Terphenyl-d14

or above reporting limit.

LIMIT
ug/fraction

[ N = E el o N e I
cococoococoooCoo0oeS




Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 101922-32 RESIN DATE RECEIVED: 10/15/90

CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/31/90
PROJECT ID #: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: FB-1-2-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOQUND RESULT REPORTING
LIMIT
ug/fraction ug/fraction
Naphthalene 1.0 1.0
Acenaphthylene ND 1.0
Acenaphthene ND 1.0
Fluorene ND 1.0
Phenanthrene ND 1.0
Anthracene ND 1.0
Fluoranthene ND 1.0
Pyrene ND 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3.cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit,.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobipheny! 98
Terphenyl-dld 93




LABORATORY NUMBER: 101922-33 IMPINGER

CLIENT: BEST ENVIRONMENTAL
PROJECT ID: 1061 /KOPPERS
SAMPLE ID: FB-1-3-1061-429

Cb Curtis & Tompkins, Lid.

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/30/90
DATE REPORTED: 11/09/90

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Method:

from Stationary Sources
CARB 429

RESULT

REPORT ING
LIMIT

‘ug/fraction ~ug/fraction

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

588888

N
cooccoooocoDooocOoCceo

ND = Not detected at or above reporting limit,

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl
Terphenyl-di4




LABORATORY NUMBER: 101922-34
CLIENT: BEST ENVIRONMENTAL
PROJECT ID: 1061/KOPPERS
SAMPLE ID: BG-1-1.1061-429

Determination of Polycyclic Aromatic Hydrocarbons
from Stationary Sources
CARB 429

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

ND = Not detected at

QA/QC SUMMARY: SURROGATE RECOVERIES

—— e e e s At e s i

2-Fluorobiphenyl
Terphenyl-d14

Method:

‘ b Curtis & Tompkins, Lidl.

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/27/90
DATE REPORTED: 11/09/90

'RESULT
ng/fraction

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

or above reporting limit.

(PAH) Emissions

REPORTING
LIMIT
ug/fraction

P T e N T O N N
coococococCcoCcoooCeoOS




‘ b Curtis & Tompkins. Lid,

LABORATORY NUMBER: 101922-35 RESIN DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/31/90
PROJECT ID: 1061/KOPPERS DATE REPORTED: 11/09/90
SAMPLE ID: BG-1-2.1061-429 i

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationmary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
ug/fraction ug/fraction
Naphthalene 14 1.0
Acenaphthylene ND 1.0
\cenaphthene 3.8 1.0
"luorene 2.8 1.0
henanthrene 3.8 1.0
\nthracene ND 1.0
"luoranthene ND 1.0
'yrene _ ND 1.0
lenzo(a)anthracene ND 1.0
‘hrysene ND 1.0
tenzo(b)fluoranthene ND 1.0
tenzo(k)fluoranthene ND 1.0
‘enzo(a)pyrene ND 1.0
ndeno(l,Z,S-cd)pyrene ND 1.0
'ibenzo(a,h)anthracene ND 1.0
enzo(g,h,i)perylene ND 1.0

D = Not detected at or above reporting limit.

A/QC SUMMARY: SURROGATE RECOVERIES

-Fluorobiphenyl 101
erphenyl-di4 ' 97
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LABORATORY NUMBER: 101922-36 IMPINGER
CLIENT: BEST ENVIRONMENTAL

PROJECT ID: 1061/KOPPERS

SAMPLE ID: BG-3-1-1061-429

Determination of Polycyclic Aromatic Hydrocarbon
from Stationary Sources
Method: CARB 429

COMPOUND RESULT
ng/fraction
Naphthalene ND
Acenaphthylene ND
Acenaphthene ND
Fluorene ND
Phenanthrene ND
Anthracene ND
Fluoranthene ND
Pyrene ND
Benzo(a)anthracene ND
Chrysene ND
Benzo(b)fluoranthene ND
Benzo(k)fluoranthene ND
Benzo(a)pyrene ND
Indeno(1,2,3-cd)pyrene ND
Dibenzo(a,h)anthracene ND
Benzo(g,h,i)perylene ND

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

1] o it

‘ b Curtis & Tompkins. Lid.

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/30/90
DATE REPORTED: 11/09/90

s (PAH) Emissions

REPORTING
LIMIT
ug/fraction

e e b ek e e e e b B
o000 oDR OO0

2-Fluorobiphenyl 62
Terphenyl -d14 100




LABORATORY NUMBER: 101922-37
CLIENT: BEST ENVIRONMENTAL
PROJECT ID: 1061/KOPPERS
SAMPLE ID: 12d-1-1-1061-429

CE Curtis & Tompkins. Ltd.

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/27/90
DATE REPORTED: 11/09/90

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene _
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

ND = Not detected at or above reporting

from Stationary Sources
Method:

CARB 429

RESULT

ug/fraction

58888

ND
ND
ND

QA/QC SUMMARY: SURROGATE RECOVERIES

limit.

2-Fluorobiphenyl
Terphenyl-di14

REPORTING
LIMIT
ug/fractiOn

i Te

[ e =l R
cocoocOoCcoooDOo oSSO0
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Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 101922-38 RESIN - DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/90
PROJECT ID: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 12d4-1.2-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORT ING
LIMIT
ug/fraction ug/fraction
Naphthalene 1,200 10
Acenaphthylene 22 10
Acenaphthene 500 10
Fluorene 270 10
Phenanthrene 380 10
Anthracene 11 10
Fluoranthene 19 10
Pyrene ND 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1l,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reperting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

———n s s s . —— v —

2-Fluorobiphenyl 90
Terphenyl-d1d 69
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Cb Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 101922-39 IMPINGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/30/90
PROJECT ID: 1061 /KOPPERS DATE REPORTED: 11/09/90
SAMPLE 19: 12d-1-3-1061-429

Determination of
f

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

ND = Not detected at o

QA/QC SUMMARY:

vy a——

Polycyclic Aromatic Hydrocarbons (PAH) Emissions
rom Stationary Sources

Method: CARB 429

RESULT REPORTING
LIMIT

ug/fraction ug/fraction

ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0

r above reporting limit.

SURROGATE RECOVERIES

2-Fluorobiphenyl
Terphenyl-d14




‘ b Curtis &Tc;mpkins. Lig.

LABORATORY NUMBER: 101922-40 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/28/990
"PROJECT ID: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 30-1-1-1061-429

4

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPQUND RESULT REPORTING
' LIMIT
ug/fraction ng/fraction
Naphthalene ND 1.0
Acenaphthylene ND 1.0
Acenaphthene ND 1.0
Fluorene 2.4 1.0
Phenanthrene 20 1.0
Anthracene ND 1.0
Fluoranthene 6.8 1.0
Pyrene 2.2 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

o e e e e e e o e e . e s s ——— i ——

2-Fluorobiphenyl 43
Terpbhenyl-dl4 49

b 2 — = =

R




Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 101922-41 RESIN DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 11/01/90
‘PROJECT ID: 1061/KOPPERS DATE REPORTED: 11/09/90

SAMPLE ID: 30d-1-2-1061-429

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING

LIMIT
ug/fraction ug/fraction

Naphthalene 700 10
Acenaphthylene 12 10
Acenaphthene 330 10
Fluorene 180 10
Phenanthrene 220 10
Anthracene _ 11 10
Fluoranthene ND 10
Pyrene ND 10
Benzo(a)anthracene ND 10
Chrysene ND 10
Benzo(b)fluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Fluorobiphenyl 84
Terphenyl-d14 63




‘ b Curtis & Tompkins. Lid.

LABORATORY NUMBER: 101922-42 IMPINGER DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/30/9%0

PROJECT ID: 1061/KOPPERS DATE REPORTED: 11/09/90
SAMPLE ID: 30d-1-3-1061-429 '

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions
from Stationary Sources
Method: CARB 429

COMPOUND RESULT REPORTING
LIMIT
uvg/fraction ug/fraction
Naphthalene ND 1.0
Acenaphthylene ' ND 1.0
Acenaphthene ND 1.0
Fluorene ND 1.0
Phenanthrene ND 1.0
Anthracene ND 1.0
Fluoranthene ND 1.0
Pyrene ND 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene ND 1.0
Benzo(k)fluoranthene ND 1.0
Benzo(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: SURROGATE RECOVERIES

2-Flvuorobipheny! 76
Terphenyl.d14 106
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T D353 tih sreet Rerkeley A

LAB NUMBER: 101924

CLIENT: BEST ENVIRONMENTAL

REPORT ON: 14 AIR SAMPLES

PROJECT #: 1061
LOCATION: KOPPERS

RESULTS: SEE ATTACHED

Berkeley Wilmington

CUF“S & Tompklns LTd Armolx,m(,ol Loborotones Since 1878,

'n)r\ea ullbn dgg) 'u.,)( ,(.

DATE RECEIVED: 10/15/90
DATE REPORTED: 10/26/90

Los Angeles




Cb Surn & Tomplarns

LABORATORY NUMBER: 101924 DATE RECEIVED: 10/15/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/24/90
JOB NUMBER: 1061 DATE REPORTED: 10/26/90

JOB LOCATION: KOPPERS

Phenol, m,p-Cresol, o-Cresol
Method: EPA TO0S

LAB 1t CLIENT ID PHENOL m,p-CRESOL o-CRESOL REPORTING
_ LIMIT *

I T I A A ug/sample ---------ve-- >

1019241 BG-1061-T08 - ND ND ND 1.8
101924-2 1-1061-T08-30 DAY ND ND ND 1.4
101924-3 12D-1-1061-T08 ND ND ND 1.5
101924-4 7D-1-1061-TO08 ND ND ND 1.6
101924-5 4D-1-1061-T08 ND ND ND 2.3
101924-6 4D-2-1061-T08 ND ND ND 2.2
101924-7 4D-3-1061-TO08 ND ND ND 2.4
101924-8 1D-1-1061-TO08 ND "~ ND ND 2.5
101924-9 1D-2-1061-T08 ND ND ND 2.2
101924-10 1D-3-1061-T08 ND ND ND 2.0
101924-11 F-1-1061-T08 ' ND ND ND 2.2
101924-12 F-2-1061-TO08 ND ND ND 1.9
101924-13 F-3-1061-T08 ND ND ND 2.3
1.9

101924-14 F-B-1061-TO0S8 ND ND ND

ND = Not detected at or above reporting limit.

* Reporting Limit applies to all anmalytes.

QA/QC SUMMARY

RPD, % 1
RECOVERY, % 96
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LAB NUMBER: 101925

CLIENT: BEST ENVIRONMENTAL
REPORT ON: 15 STACK SAMPLES

PROJECT #: 1061
LOCATION: KOPPERS

RESULTS: SEE ATTACHED

Berkeley ' Wilmington

2323 Fitth Streel Berkeley ~ A 247V

Cums & Tompxkins, Lid., Ar.umwuooorotones e 1478

m‘ 138() [ )‘7(J( i

" DATE RECEIVED: 10/15/90

DATE REPORTED: 10/26/90

Los Angeles




LABORATORY NUMBER: 101925
CLIENT: BEST ENVIRONMENTAL

JOB 1D: KOPPERS

Analysis:

SAMPLE 1D

101925-1
101925-2
101925-3
101925-4
101925-5

101925-6
101925-7
101925-8
101925-9
101925-10

101925-11
101925-12
101925-13
101925-14

101925-15A
101925-158

ND = Not

QA/QC SUMMARY

Determination of Formaldehyde-
from Stationary
Analysis Method:

Sources
CARB 430

CLIENT ID RESULT
FB-1-1061-430

BG-1-1061-430 =7 ¢
3oD-1-1061-430 @0
12D-1-1061-430 7% 2.9
7D-1-1061-430 379 2.2

[- NP - & I - e

4D-1-1061-430
4D-2-1061-430
4D-3-1061-430
1D-1-1061-430
1D-2-1061-430

e Rt &

1D-3-1061-430
F1-1-1061-430
F1-2-1061-430
F1-3-1061-430
DNPH SOLUTION A
DNPH SOLUTION B

= - - -

detected at or above reporting

‘ b Croarben B Tommelkang el

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/21/90
DATE REPORTED: 10/26/90

DNPH Derivative Emissions

UNITS REPORTING LIMIT
.47, ug/sample 0.20
77 ug/sample 0.20
| ug/sample 0.26
.6 ug/sample 0.20
.1 ug/sample 0.20
1 ug/sample 0.26
8 ug/sample 0.27
6 ug/sample 0.26
6 ug/sample 0.31
4 ug/sample 0.26
7 ug/sample 0.26
8 ug/sample 0.24
1 ug/sample 0.24
4 ug/sample 0.30 .
0 ug/41iml 0.20 4-9‘(’63"(”/
3 ug/50ml 0.20 J.9at 307
limit.




- ™ ¢ -OF-CUSTODY RECORD .. -
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CUFTIS & TOkaIﬂS Ltd.. Analytic ot | ap: yotones Since 1878

zzzx i Ciaat Bareeley CA GANC i aieL a8 00

DATE RECEIVED: 10/08/90
DAT% REPORTED: 10/17/90

LAB NUMBER: 101881

CLIENT: BEST ENVIRONMENTAL
REPORT ON: 2 AIR SAMPLES

PROJECT #: 1061
LOCATION: KOPPERS

RESULTS: SEE ATTACHED

Berkeley Wilmington Los Angeles
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3 Trenpking

LABORATORY NUMBER: 101881 DATE RECEIVED: 10/08/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/09%/90
PROJECT ID: KOPPERS/1061 DATE REPORTED: 10/17/90

Analysis: Determination of Benzene from Stationary Sources
Analysis Method: CARB 410

BENZENE TOLUENE REPORT ING
SAMPLE ID CLIENT ID RESULT RESULT UNITS LIMIT
101881-1 RUN 1 10/8/90 ND 8.5 nL/L 2
101881-2 30 DAY LOGS ND 11 nL/L 2

1-1061-410

QA/QC SUMMARY: SURROGATE RECOVERIES

1,2-Dichloroethane 95
Toluene 111

Bromofluorobenzene 140




LABORATORY NUMBER: 101896

‘ b s BT

DATE RECEIVED: 10/09/%0

CLIENT: BEST ENVIRONMENTAL . DATE ANALYZED: 10/12/90

PROJECT: OROVILLE - SHED

DATE REPORTED: 10/19/90

Analysis: Determination of Benzene from Stationary Sources

Analysis Method: CARB 410

SAMPLE ID CLIENT 1ID
101896-1 7d-1-1061-410

101896-2 12d-1-1061-410

QA/QC SUMMARY: SURROGATE

1,2-Dichloroethane-d4
Toluene-d8§

BENZENE TOLUENE REPORTING
RESULT RESULT UNITS LIMIT
ND 7.0 nL/L 2.0
8.5 18 nL/L 2.0
RECOVERIES
______ 92
100




Cb st & Tormplons

LABORATORY NUMEER: 101917 DATE RECEIVED: 10/12/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/13/90
PROJECT ID: KOPPERS/1061 DATE REPORTED: 10/22/9%0
Analysis: Detewnination of Benzene¢ from Stationary Sources
Analysis Method: CARB 4140

BENZENE TOLUENE REPORTING
SAMPLE ID CLI1ENT 1D RESULT RESULT UNITS LIMIT
101917-1 1D-1-1061-410 ND 6.3 nL/L 2.0
101917-2 1D-2-1061-410 ND 7.2 nL/L 2.0
101917-3 1D-3-1061-410 ND 7.3 nL/L 2.0

QA/QC SUMMARY: SURROGATE RECOVERIES

1,2-Dichloroethane-d4 . 101
Toluene-d8§ 90




CUFfIS & TOkalﬂS Ud Analytic u! Laboratones. SW‘P S Rae

TR Steel Berkeley LA 471 - Prone 1 S 90

DATE ‘RECEIVED: 10/08/90
DATE REPORTED: 10/17/90

LAB NUMBER: 101926

CLIENT: BEST ENVIRONMENTAL

REPORT ON: 2 AIR SAMPLES

PROJECT #: 1061
LOCATION: KOPPERS

RESULTS: SEE ATTACHED

Berkeley Wilmington Los Angeles




LABORATORY NUMBER: 101926
CLIENT: BEST ENVIRONMENTAL

' b ot B T oenkens

DATE RECEIVED: 10/15/90
DATE ANALYZED: 10/16/90

DATE REPORTED: 10/18/90

Analysis: Determination of Benzene [rom Stationary Sources
Analysis Method: CARB 410

BENZENE TOLUENE REPORTING
SAMPLE ID CLIENT 1D RESULT RESULT UNITS LIMIT
101926-1 F-1-1061-410 2.5 10 nL/L . 2.0
101926-2 F-2-1061-410 2.2 10 nL/L 2.0
101926-3 F-3.1061-410 2.3 11 nL/L 2.0
QA/QC SUMMARY: SURROGATE RECOVERIES
1,2-Dichloroethane 111%
Toluene 93%
Bromofluorobenzene 128%




LABORATORY NUMBER: 102011 DATE RECEIVED: 10/19/90
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 10/26/90
JOB NUMBER: 1061 DATE REPORTED: 10/31/90

JOB LOCATION: KOPPERS

Benzene, Toluene, and, Xylenes in Air Samples
Method: GC/PID Direct Injection

LAB ID CLIENT 1D BENZENE TOLUENE TOTAL REPORTING
XYLENES LIMIT =*
Cemmemmt i me e NlL/L -ececmcmtcssnannns >

102011-1 RUN 4-GCMS ND ND ND 5.0

ND = No@ detected at or above reporting limit.

* Reporting Limit applies to all analytes.

QA/QC SUVMMARY
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DIAMETER
DIMENSION

FeN _.__Q_ _..“L_C’_,c_f___“

AVG O-)\ ('ch
NOZZLE SERIAL

ZF

DAT

/15 /96

RECORDED BY




| Date: J/I/(/)-)//y(/ Pitot Number: C {

TYPE § PITOT TUBE INSPECTION DATA

Pitot tube assembly level? \/ yes no

Pitot tube openings damaged? yes (explain below) \/ no

@y =~ _/ ° («10%), oa = [ ®(410%), By 48 " (L57)

Bag = Cj ° (45°)

Y=-=4 °, 0~ | °, A= 375 ¢= (In.)

i ————

-/4 ./475‘)
Z = Asin Y = .02 e (In.); ¢ 0.32 com (<1/8 in.),
(:’..03/)

W=Aosin @ = 00 cR (in.); € 0.08 cm (£ 1/32 1n.)

P, 548 em (In.) Py L5 om (1n.)

.
D, L/O00  ewm (in.) D_ - ——#——-—~Pa oT, - 5 (21.05 and& 1.50)

COMMENTS: Lamd new

Calibration required? yes _\/ _no
i - /-’" -
Calibrated by: /Lzz,f.o /ﬂ(,w






