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SUSQUEHANNA WOOD TREATING FACILITIES
VACUUM PUMP EMISSIONS STUDY
SECTION 1.0
INTRODUCTION

During period of May 24 through May 25, 1990, a testing program was conducted at
the Koppers Industries, Inc. Susquehanna wood treating plant. - An EPA Modified
Method 5 program for the determination of emissions from stationary sources, utilizing
an XAD adsorbent cannister connected into sample train, was conducted by Keystone
Environmental Resources, Inc., at that time a subsidiary of Chester Environmental.
The testing program involved the sampling of gases exhausted from a treating cylinder
during each step of the wood treating cycle. The compounds of interest, Polynuclear
Aromatic Hydrocarbons (PAHs), were collected in the sample train, which included an
XAD adsorbent. EPA Method 4 was used for moisture determinations and Methods 1
& 2 were used to determine stack flow characteristics. The results of the testing are
listed in Section 3.0 and Tables 1 through 4 of this report, with a summary in Table 5.

Testing was performed by the Air Quality Division of Keystone Environmental
Resources, Inc. The test crew was comprised of Mark Grunebach and Pat Stockton.
The purpose of the test program was to document the emissions of creosote components
from this process source.

This document is a revision of a report which was originally published in August 1990
to support the development of emissions values to be used in calculating releases under
SARA Title III. This report has been requested to address a broader spectrum of PAH
compounds than was originally reported, as well as to correct some errors in
calculations which were noted in the original report.

The objective of this revised document is to develop the collected data into a series of
emission factors applicable to treating of wood with creosote. The results were
compared to the recently proposed emission factors for wood preserving in AP-42 -
Compilation of Air Pollution Emissions Factors, Section 10.8 - Wood Preserving.

Koppers Industries, Inc. @ gwﬂ%&ggﬁ
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e
SUSQUEHANNA WOOD TREATING FACILITIES
VACUUM PUMP EMISSIONS STUDY
SECTION 2.0
DISCUSSION

The following is a description of the wood treatment steps and pollution control
measures at the Koppers Industries, Inc., Susquehanna, Pennsylvania plant, as shown
in the attached Flow Diagram (Figure 1).

The wood treatment facility typically operates 24 hours per day, 5 days per week, 215
days per year. The facility treats green ties, flanges, and lumber and dry ties, flanges
and bridges and lumber. A total of 1,668,770 cubic feet of wood was treated in 1991.
Steam for heating in the treating process is supplied by a wood waste boiler. The fuel
used for the boiler is creosote-treated cross ties. The plant has three creosote treating
cylinders (8 ft. dia. x 140 ft. long).

60/40 creosote-coal tar solution is delivered to the plant by heated rail car or truck
tankers and stored in three storage/work tanks. Two tanks are 48,100 gallon capacity
and one tank is 63,200 gallon capacity.

The Boulton process, the first step in wood treating, is used to "condition", i.e.,
remove moisture from green wood prior to treatment with creosote. In this process,
the cylinder is filled with creosote and a 25-inch Hg vacuum is pulled on the cylinder.
Vapors from the cylinder are condensed in a shell and tube condenser, and the
condensate is transferred to the wastewater treatment system. Boultonizing lasts from 8
to 18 hours depending on the amount of moisture in the wood and the species of the
wood to be treated. After Boultonizing, the creosote is transferred from the cylinder
and returned to the work tank.

After conditioning by Boultonizing, the wood is treated with creosote using the
Rueping process. The cylinder is initially pressurized with air to 50-55 psi for 1/, hour.
Creosote is then added to the cylinder to displace the air and heated. The cylinder is
then further pressurized to 145 psi, and the pressure is maintained for 1-!/2 to 4 hours,
until the desired product retention is reached. After pressurization, the creosote is
transferred from the cylinder and returned to the work tank.

Following the treating step, a final vacuum step is performed, during which a 22-inch
Hg final vacuum is pulled on the cylinder for a period of 2 hours. The final vacuum is
maintained by a vacuum pump. Vapors from the cylinder are condensed in the
condenser and the condensate is processed through the wastewater treatment system.

ENVIRONMENTAL
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During the testing program on May 24 and 25, 1990, wood treating was accomplished
in two cylinders. The specific process schedule and the associated testing sequence are
shown in Figure 2.

The execution of the test program required the use of several promulgated procedures.
This section outlines the sampling and analytical procedures utilized. Methodologies
are summarized in the following table.

Sampling and

Analytical
Parameter Procedure
Location of Traverse Points EPA Method 1
Gas Velocity & Volumetric Flow Rate EPA Method 2
Gas Moisture Content EPA Method 4
Polynuclear Aromatic Hydrocarbons EPA Method 5 -

Modified

Determination of the volumetric flow rate was performed in accordance with EPA
Reference Methods during each test run. Due to the small size of the pipeline, the
volumetric flow rate measurement was performed through a single sampling point.

The velocity head pressures were measured with a Type S Pitot tube. Temperature
measurements were performed concurrently with the velocity measurements using a
type K thermocouple.

Since the "gas" which is removed from the wood in the Boultonizing process is air, the
molecular weight was assumed to be 28.8 (20% oxygen and 80% nitrogen).

2.3.1 Volumetric Flow Rate and Moisture Content

Gas velocities, volumetric flow rates, and moisture content of the exhaust gas were
determined in accordance with EPA Stationary Source Sampling Methods 1, 2, and 4
respectively. The volumetric flow rate of each source was calculated using a stack
velocity determination, dry gas molecular weight, and moisture content in accordance

CHESTER
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FIGURE 2

SUMMARY OF TEST PROGRAM

KOPPERS INDUSTRIES, INC.

SUSQUEHANNA, PA

CYLINDER #1 CYLINDER #2

BATCH K-289 BATCH K-290 SAMPLES

TIME 2380 CF 3470 CF COLLECTED

09:00 AM BOULTON START

09:30 AM

10:00 AM

10:30 AM

11:00 AM

11:30 AM

12:00 PM

12:30 PM

01:00 PM BOULTON START

01:30 PM

02:00 PM

02:30 PM - IFC-1, OFC-1

03:00 PM IFC-1, OFC-1

03:30 PM .BOULTON END IFC-1, OFC-1

04:00 PM [ITIAL AIR, PRESSURE @50 psi

04.30 PM AIR RELEASE

05:00 PM CREQSOTE IN

05:30 PM PRESSURE @ 200 psi 7 IFC-2, OFC-2

06:00 PM IFC-2, OFC-2

06:30 PM BOULTON END IFC-2, OFC-2

07:00 PM INITIAL AIR, PRESSURE @50 psi

07:30 PM AIR RELEASE + IFC-3, OFC-3

08:00 PM CREOSOQTE BACK CREQSOTE IN

08:30 PM FINAL VACUUM PRESSURE @ 200 psi

09:00 PM IFC-4, OFC-4

09:30 PM IFC-4, OFC-4

10:00 PM IFC-4, OFC-4

10:30 PM RECOVER DRIPPINGS

11.00 PM

11:30 PM

12:00 AM

12:30 AM CREQOSOTE BACK

01:00 AM FINAL VACUUM

01:30 AM |

02:00 AM |

02:30 AM

03:00 AM RECOVER DRIPPINGS

SUMMARY OF SAMPLES COLLECTED

IFC-1, OFC-1 - BOTH CYLINDER #1 AND CYLINDER #2 BOULTONIZING

IFC-2, OFC-2 - BOULTONIZING IN CYLINDER #2 ONLY |

IFC-3, OFC-3 - AIR PRESSURE RELEASE IN CYLINDER #2 ONLY

IFC-4, OFC-4 - FINAL VACUUM IN CYLINDER #1 ONLY |

TEST_SCH.XLS 2-f




with EPA Method 2 and reported in terms of actual cubic feet per minute (ACFM),
standard cubic feet per minute (SCFM), and dry standard cubic feet per minute
(DSCFM). Moisture determination was accomplished by gravimetric analysis of the
moisture sampling train. The impingers were weighed prior to and following each test
to the nearest 0.1 gram. Calculation of the moisture content, in percent by volume,
was performed in accordance with EPA Method 4.

2.3.2 PAHs

EPA Modified Method 5 involved the determination of PAH compounds using an XAD
collection medium in the Method 5 sample train. A sampling probe was inserted into
the sampling port of the stack and a known volume of gas passed through the XAD
canister where the PAH compounds were collected. The XAD was then sealed to
prevent any contamination or PAH loss. Water portions of the sample train were
extracted and combined with the XAD extract. The resultant sample was analyzed in
accordance with EPA Method 610. The following is a list of PAHs for which analyses
were performed.

n Carbazole
" Naphthalene
= Acenaphthalene

. Acenaphthene

- Fluorene

. Phenanthrene

n Anthracene

. Fluoranthene

. Pyrene

. Benzo(a)Anthracene

. Chrysene

- Benzo(b)Fluoranthene
. Benzo(k)Fluoranthene
. Benzo(a)Pyrene

. Dibenzo(a,h)Anthracene

. Benzo(g,h,i)Perylene
= Indeno(1,2,3-cd)Pyrene

L] Dibenzofuran
. CHESTER
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4705-15/4-94/r-3/alc 2-5




The analytical results are contained in Appendix B.

2.3.3 Quality Control

All Pitot tubes, thermocouples, differential pressure gauges and scales used in the test
program are calibrated on a routine basis and inspected prior to their use. Pitot tubes,
connecting tubing and differential pressure gauges were leak checked on-site before and
after each velocity measurement. Upon completion of the program, a calibration check
of the equipment actually used in the testing was performed.

Koppers Industries, Inc. @ g,'\',ﬁazgﬂ
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SUSQUEHANNA WOOD TREATING FACILITIES
VACUUM PUMP EMISSIONS STUDY
SECTION 3.0
RESULTS AND CONCLUSIONS

The test program presented above addressed emissions from each step of the wood
treating cycle during which emissions from the vacuum system can occur, including the
wood conditioning step at the beginning of the treating cycle; the air release step
following pressurization; and the final vacuum step prior to removing the treated wood
from the treating cylinder. Among the purposes of the test program in 1990 was that
of determining the control efficiency of the condenser downstream of the vacuum
pumps. Based upon a review of the test results, that specific objective was not
accomplished. Among the reasons for that conclusion were the following:

1) Some concentrations at the exit of the condenser were higher than inlet
concentrations;

2) flow measurements were inconsistent, which may have been caused by the
use of different measurement methods for flow rate on the inlet (Pitot tube)
and outlet (hot wire anemometer); and

3) emissions from the condenser showed wide variations compared to emissions
from the vacuum pump, which were fairly consistent.

On the basis of these results, no further evaluation of the emissions out of the vacuum
pump condenser was performed. However, the resuits that apply to the emissions from
the vacuum pump during the wood conditioning step, the air release step and the final
vacuum step are valid.

3.1.1 Testing Results

Appendix A consists of the Stack Sampling Data Sheets which were completed during
the testing on May 24 & 25, 1990 in accordance with the procedures outlined in
Section 2. The data were reduced using appropriate equations in EPA Method 2 to
determine the average stack gas velocity and average gas flow rate during the wood
conditioning step and the final vacuum step. Sample calculations are shown in
Appendix D. In the case of the air release step, the volumetric discharge over the
entire air release step was determined by calculations (See Figure 3).

Appendix B contains the results of the PAH analysis of the samples collected in the
Modified Method 5 sampling train. The analyses were performed by High

. CHESTER
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FIGURE 3

FLOW DURING AIR RELEASE

VACUUM PUMP EMISSIONS

KOPPERS INDUSTRIES, INC.

PAH EMISSIONS FROM WOOD TREATING

SUSQUEHANNA PLANT
ELAPSED FLOW TO MEASURED FLOWTO
TIME CONDENSER OR CONDENSER
min DSCFM INTERPOLATED DSCF
0 0 98
1 195 measured 212
2 228 interpolated 245
3 261 interpolated 278
4 294 interpolated 311
5 327 measured 373
6 418 interpolated 464
7 510 interpolated 556
8 601 interpolated 647
9 693 interpolated 738
10 784 measured 795
11 806 interpolated 817
12 828 interpolated 839
13 850 interpolated 861
14 872 interpolated 883
15 894 measured 820
16 745 interpolated 671
17 596 interpolated 522
447 interpolated 373
298 interpolated 224
20 149 measured 75
21 0 measured 0
TOTAL FLOW DURING lI\IH RELEASE in DSCF 10796

AIR FLOW DURING AIR RELEASE

700
600
500 AIR FL
400 EQUALS ARE
300 NDER GRAP
200
100 -
0

AIR FLOW in DSCF

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
ELAPSED TIME OF RELEASE in minutes

SUS-FLOW.XLS

-k | -t
0|




Performance Liquid Chromatography (HPLC). The results were reported as mg of
PAH compound/total sample. That information, when divided by the sample size (see
"Meter Reading” column of Stack Sampling Data Sheet) to provide the sample
concentration.

Appendix C contains the Koppers' data sheets for the wood treating batches during the
period of testing. By comparing the data in Appendix C with the "Time" column of
Stack Sampling Data Sheet, the specific operations occurring during the sampling
program can be determined. Furthermore, by combining the hours of treatment and
amount of wood treated in Appendix C with the sample concentration and air flow, an
emission factor can be calculated.

3.1.2 Data Quality Assessment

An assessment of the quality of the data was made based on the criteria contained in
Section 3. - GENERAL DATA REVIEW AND ANALYSIS - of EMISSION FACTOR
DOCUMENTATION FOR AP-42 SECTION 10.8. Each of the criteria used to screen
data were evaluated. |

Literature Search and Screening

1. Emission testing must be from a primary source - All data developed
during this study was original.

2. Study must contain results based upon more than one test run - A
total of four runs were performed. While these runs may have been
for different steps in the wood treating cycle, the consistency of
procedures and results indicate the validity of the test conclusions.

3. The report must contain data to evaluate test procedures and
operating conditions - Original data on both the testing and operating
procedures are included to document the conclusions.

Emission Data Quality Rating System

Based upon the five criteria for data exclusion presented, none of the data would
be excluded. (Note that two of the criteria apply to control devices which are
not applicable because this study addressed uncontrolled emissions.

The data produced by this study have a data rating of "A" because multiple tests
using accepted methodologies were performed and, because of the following
evaluation:

1. Source operation - well documented as being within typical
parameters

Koppers Industries, Inc. @ Ech\.lll'FEIaI-'E-NETﬂ
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2. Sampling procedures - generally accepted methodologies were
utilized

3. Sampling and process data - variations within the data set (consistent
with the natural variation of creosote) are reasonable

4. Laboratory analysis and calculations - original chromatograms are
available upon request.

Emission Factor Quality Rating System

The quality of the emission factors developed from this study were rated as D--
Below Average. Although the data itself is A-rated, only one facility was
tested, even though this facility is considered to be typical of the fourteen
facilities operated by Koppers Industries, Inc.

(It should also be noted that the ratings in the Emission Factor Documentation
show a data rating of "C" and an Emission Factor rating of "E--Poor” for the
emission factors which have been proposed.

3.2.1 Wood Conditioning

Tables 1 & 2 summarize the results of the emission testing during the wood
conditioning step. Table 1, "Boultonizing on Two Cylinders", shows an emission
factor for all creosote components of 2.58 x 10~ 1b creosote / cubic foot of wood
treated. Table 2, "Boultonizing on One Cylinder", shows an emission factor of 3.2 x
105 1b creosote / cubic foot of wood treated. Individual creosote components are
shown on the respective tables.

Among the possible reasons for the difference in the results from the two tests are the
following:

» Each test was conducted at a different elapsed time in the wood conditioning
step; .

®  Condensation of PAHs on the uninsulated pipeline surfaces may have been
greater while Boultonizing on one cylinder than on two cylinders;

= Subtle differences in the composition of the creosote, the characteristics of
the wood, or weather conditions may have contributed to the difference in
emission factors.

In any event, in light of the small amount of emissions from the wood conditioning
process, these different values may not be significantly different.

. CHESTER
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In any event, in light of the small amount of emissions from the wood conditioning
process, these different values may not be significantly different.

3.2.2 Air Release

Table 3 summarizes the results of the emission testing during the air release step. It
shows an emission factor for all creosote components of 7.60 x 10-5 1b creosote / cubic
foot of wood treated.

3.2.3 Final Vacuum:

Table 4 summarizes the results of the emission testing during the final vacuum step. It
shows an emission factor for all creosote components of 4.66 x 10 1b creosote / cubic
foot of wood treated.

3.2.4 Summary of Conclusions

It is Chester's recommendation that the values found in Table 5 be used for emission
factors for the wood conditioning step, the air release step and the final vacuum step in
the wood treating process. '
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— TABLE 1
BOULTONIZING IN TWO CYLINDERS
VACUUM PUMP EMISSIONS
| I |
KOPPERS INDUSTRIES, INC.
PAH EMISSIONS FROM WOOD TREATING

(1) - Sampie concentration = Analytical Results / Sample Size
(2) - Process Mass Emission = Sample Concentration * Air Flow
(3) Calculated Emission Factor = Process Mass Emissions / Wood Treated

SUS-BOU2.XLS

SUSQUEHANNA PLANT
' SAMPLE SIZE in cuf~  DSc F 17.8
AIR FLOW in DSCFM 227
' WOOD TREATED in cu ft 5852
HOURS OF OPERATION in hrs 17.9
SAMPLE NO: SUS-FCi-l
' ANALYTICAL| SAMPLE PROCESS |CALCULATED
PAH RESULTS | CONCEN. MASS EMISSION
I EMISSION FACTOR
) (2) (3)
mgITS ~lbfef- Ib/hr Ib/cf
I_ Mq/’f‘ﬂ‘-(— Tow ol ”3/ bac i “Z)/'{’!r:5 a~ w‘ba’t/ ‘} O fe J
CARBAZOLE i ’ ’
NAPHTHALENE 24.7 3.06E-06 4.16E-02 1.27E-04
l ACENAPHTHYLENE 9.22 1.14E-06 1.55E-02 4.75E-05
ACENAPHTHENE 2.03 3.63E-07 4.94E-03 1.51E-05
FLUORENE 0.827 1.02E-07 1.39E-03 4.26E-06
. PHENANTHRENE 0.217 2.69E-08 3.66E-04 1.12E-06
ANTHRACENE 0.036 4.45E-09 6.07E-05 1.86E-07
FLUORANTHENE
: PYRENE
l BENZO(a)ANTHRACENE
CHRYSENE 0.0126 1.56E-09 2.12E-05 6.50E-08
BENZO(b)FLUORANTHENE
l_ BENZO(K)FLUORANTHENE
BENZO(a)PYRENE
DIBENZO(a,h)ANTHRACENE
I_, BENZO(9,h,)PERYLENE
INDENO(1,2,3-cd)PYRENE
DIBENZOFURAN 12.1 1.50E-06 2.04E-02 6.24E-05
l TOTAL 6.19E-06 8.43E-02 2.58E-04




TABLE 2

BOULTONIZING IN ONE CYLINDER

VACUUM PUMP EMISSIONS

l

KOPPERS INDUSTRIES, INC.

PAH EMISSIONS FROM WOOD TREATING

SUSQUEHANNA PLANT
SAMPLE SIZE in cu ft 37.76
AIR FLOW in DSCFM 228.9
WOOD TREATED in cu ft 3412
HOURS OF OPERATION in hrs 17.9
SAMPLE NO: SUS-FC2-|
ANALYTICAL| SAMPLE PROCESS |CALCULATED
PAH RESULTS CONCEN. MASS EMISSION
EMISSION FACTOR
(1) 2 (3
mg/TS Ib/ef Ib/hr Ib/cf
CARBAZOLE 0.223 1.30E-08 1.79E-04 9.37E-07
NAPHTHALENE 5.07 2.96E-07 4.06E-03 2.13E-05
ACENAPHTHALENE
ACENAPHTHENE
FLUORENE 0.807 4.71E-08 6.47E-04 3.39E-06
PHENANTHRENE 0.507 2.96E-08 4.06E-04 2.13E-06
ANTHRACENE 0.007 4.08E-10 5.61E-06 2.94E-08
FLUORANTHENE
PYRENE
BENZO(a) ANTHRACENE
CHRYSENE 0.0126 7.35E-10 1.01E-05 5.30E-08
BENZO(b)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(a)PYRENE
DIBENZO(a,h)ANTHRACENE
BENZQ(g,h,i))PERYLENE
INDENO(1,2,3-cd)PYRENE
DIBENZOFURAN 0.984 5.74E-08 7.88E-04 4.14E-06
TOTAL 4.44E-07 6.10E-03 3.20E-05
(1) - Sample concentration = Analytical Results / Sample Size
(2) - Process Mass Emission = Sample Concentration * Air Flow

(3) Calculated Emission Factor = Process Mass Emissions / Wood Treated

SUS-BOU1.XLS
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SUS-REL.XLS

BETEE)
TABLE 3 % 3 g ‘é’
AIR RELEASE :g gr % ke
| VACUUM PUMP EMISSIONS l R :é\‘, Ny A IS
Sevy
KOPPERS INDUSTRIES, INC. S § RT3
PAH EMISSIONS FROM WOOD TREATING ST Q@
SUSQUEHANNA PLANT 3 $ ° % %
SAMPLE SIZE in cuft’ DscF 11.54 ¥ 3.3 }%
AIR FLOW in DSCF 10796 rY{edy
WOOD TREATED in cu ft 3472 < SO “
SAMPLE NO: SUS-FV1-I FF Qs ?\
S
m .
ANALYTICAL SAMPLE PROCESS |CALCULATED
PAH RESULTS CONCEN. MASS EMISSION
EMISSION FACTOR
(1 2 3
mg/TS Ib/cf Ib/br Ib/cf
CARBAZOLE v v
NAPHTHALENE 1.04 1.99E-07 1.29E-01 3.70E-05
ACENAPHTHALENE
ACENAPHTHENE 0.213 4.07E-08 2.62E-02 7.58E-06
FLUORENE 0.0083 1.58E-09 1.03E-03 2.96E-07
PHENANTHRENE 0.0799 1.53E-08 9.88E-03 2.85E-06
ANTHRACENE 0.0183 3.49E-09 2.26E-03 6.52E-07
FLUORANTHENE 0.0342 6.53E-09 4.23E-03 1.22E-06
PYRENE 0.0282 5.38E-09 3.49E-03 1.00E-06
BENZO(a)ANTHRACENE 0.0065 1.24E-09 8.04E-04 2.31E-07
CHRYSENE 0.0069 1.32E-09 8.53E-04 2.46E-07
BENZO(b)FLUORANTHENE 0.0063 1.20E-09 7.79E-04 2.24E-07
BENZO(k)FLUORANTHENE 0.0024 4.58E-10 2.97E-04 8.55E-08
BENZO(a)PYRENE 0.0032 6.11E-10 3.96E-04 1.14E-07
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,)PERYLENE
INDENO(1,2,3-cd)PYRENE
DIBENZOFURAN 0.686 1.31E-07 8.48E-02 2.44E-05
TOTAL 4.07E-07 2.64E-01 7.60E-05
(1) - Sample concentration = Analytical Results / Sample Size ra 7
(2) - Process Mass Emission = Sample Concentration * Air Flow /¢ F & As: n= iin/bie
(3) Calculated Emission Factor = Process Mass Emissions / Wood Treated  In/h. "(f - ®&77 .0




TABLE 4

FINAL VACUUM

VACUUM PUMP EMISSIONS

KOPPERS INDUSTRIES, INC.

PAH EMISSIONS FROM WOOD TREATING

SUSQUEHANNA PLANT
SAMPLE SIZE in cu ft 28.63
AIR FLOW in DSCFM 162
WOOD TREATED in cu ft 2380
HOURS OF OPERATION in hr 2
SAMPLE NO: SUS-FV1-I
ANALYTICAL | SAMPLE PROCESS |CALCULATED
PAH RESULTS CONCEN. MASS EMISSION
EMISSION FACTOR
(1) 2 &)
mo/TS Ib/cf Ib/hr Ib/ct
CARBAZOLE
NAPHTHALENE 4.72 3.63E-07 3.53E-03 2.97E-06
ACENAPHTHALENE
ACENAPHTHENE 0.7 5.39E-08 5.23E-04 4.40E-07
FLUORENE 0.0359 2.76E-09 2.68E-05 2.26E-08
PHENANTHRENE 0.333 2.56E-08 2.49E-04 2.09E-07
ANTHRACENE 0.0062 4.77E-10 4.64E-06 3.90E-09
FLUORANTHENE
PYRENE
BENZO(a)ANTHRACENE
CHRYSENE 0.0055 4.23E-10 4.11E-06 3.46E-09
BENZO(b)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(a)PYRENE
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,)PERYLENE
INDENO(1,2,3-cd)PYRENE
DIBENZOFURAN 1.62 1.25E-07 1.21E-03 1.02E-06
TOTAL 5.71E-07 5.55E-03 4 66E-06

(1) - Sample concentration = Analytical Results / Sample Size

(2) - Process Mass Emission = Sample Concentration * Air Flow

(3) Calculated Emission Factor = Process Mass Emissions / Wood Treated

SUS-VAC.XLS




SUS-SUMM.XLS

I TABLE 5
SUMMARY OF EMISSION FACTORS
VACUUM PUMP EMISSIONS
. KOPPERS INDUSTRIES, ING.
PAH EMISSIONS FROM WOOD TREATING
' SUSQUEHANNA PLANT
WOOD AR FINAL
l CONDITIONING RELEASE VACUUM
PAH EMISSION EMISSION EMISSION
FACTOR FACTOR FACTOR
l' Ib/cf Ib/cf Ib/cf
' CARBAZOLE 4 69E-07
NAPHTHALENE 7.43E-05 3.70E-05 2.97E-06
ACENAPHTHALENE 2.38E-05
ACENAPHTHENE 7.55E-06 7.58E-06 4. 40E-07
' FLUORENE 3.83E-06 2.96E-07 2.26E-08
PHENANTHRENE 1.62E-06 2.85E-06 2.09E-07
ANTHRACENE 1.08E-07 6.52E-07 3.90E-09
l FLUORANTHENE 1.22E-06
PYRENE 1.00E-06
BENZO(a) ANTHRACENE 2.31E-07
. CHRYSENE 5.90E-08 2.46E.07 3.46E-09
BENZO(b)FLUORANTHENE 2.24E-07
BENZO(K)FLUORANTHENE 8.55E-08
I BENZO(a)PYRENE 1.14E-07
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,)PERYLENE
INDENO(1,2,3-cd)PYRENE
' DIBENZOFURAN 3.33E-05 2 44E-05 1.02E-06
l 1.45E-04 7.60E-05 4 66E-06
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ORGANIC PAH ANALYSIS
CASE NARRATIVE
FOR
KOPPERS INDUSTRIES, INC.

WORK ORDER #M90-06.87

Problems Encountered During Login:

0

None.

Problems Encountered During Extraction:

o

All samples were extracted by the Air Group. The following Samples M90-
06.87-003, M90-06.87-004, M90-06.87-005, M90-06.87-006 and M90-06.87-
007, Client I.D.s SUS-FCI-1, SUS-FCO-1, SUS-FCI-2, SUS-FCO-2 and SUS-
ARI-3 were concentrated to 4 mis. Sample M90-06.87-008, Client L.D. SUS-
ARO-3, had a twenty fold dilution done by extraction, then it was
concentrated to 1 ml.

Problems Encountered During Analysis:

4]

The three XAD blanks submitted with the samples all exhibited positive
results for various analytes that were analyzed for.

When samples were originally submitted for analysis in June of 1990,
analytes requested were naphthane, dibenzofuran and anthracene only.
Upon the request for reworking the chromatographs for all PAH
components, Sample M90-06.87-007, Client 1.D. SUS-ARI-3, has the analytes
fluoranthene, benzo(b)fluoranthene, benzo(k)fluoranthene and
benzo(a)pyrene quantitated using values outside of the calibration curve.
Sample M90-06.87-013, Client I1.D. RO-FV-1, has the analyte carbazole
quantitated from a value outside of the calibration curve. This is noted on
the Data Report.

General Comments:

0

All 610 identifications are from retention time only.

elinda S. Harty

Project Manager

#R3839




WORK ORDER M90-06.87
ANALYTICAL RESULTS
KOPPERS INDUSTRIES, INC.
_' Samples
Chester 1.D. 87-003 87-004 87-005 87-006 87-007
ate Sampled 24-MAY-1990 24-MAY-1990 24-MAY-1990 24-MAY-1990 25-MAY-~1990
Eustomer {.D. SUS-FCI-1 SUS-FCO-1 SUS-FCI-2 SUS-FCO-2 SUS-ARI-3
iarameters Units
C610
Carbazole mg/TS <1.60 0.108 0.223 <0.800 <0.800
Naphthalene mg/TS 24.7 1.48 5.07 11.0 1.04
Acenaphthylene mg/TS 9.22 <0.800 <0.800 «<0.800 <(.800
Acenaphthene . mg/Ts 2.93 0.2 <0.800 1.20 0.213
Fluorene mg/TS 0.827 0.041, 0.807 0.152 0.0083
' Phenanthrene mg/TS 0.217 0.0587 0.507 0.0951 0.0799
Anthracene mg/TS 0.036 0.0096 0.007 0.0184 0.0183
Fluoranthene mg/TS <0.008 <0.008 <0.008 <0.008 0.0342
l Pyrene mg/TS <0.008 «<0.008 <0.008 «0,008 0.0282
Benzo(a)anthracene mg/TS «0.0008 <0,0008 <0.0008 «0.0008 0.0065
Chrysene mg/TS 0.0126 <0.006 <0.006 «<0.006 0.0069
Benzo(b)fluoranthene  mg/TS <0.0008 <0.0008 <0.0008 <0.0008 0.0063
' Benzo(k)fluoranthene mg/TS «<0.0008 <0.0008 <0.0008 «<0.0008 0.0024
Benzo(a)pyrene mg/TS <0.0008 «<0.0008 <0.0008 <0.0008 0.0032
Dibenzo(a,h)anthracen mg/TS «0.0012 <0.0012 «<0.0012 <0.0012 <0.012
l Benzo(g,h,i)perylene mg/TS <0.002 <0.002 «0.002 <0.002 «0.020
- Indeno(1,2,3-cd)pyren mg/TS «<0.002 <0.002 <0.002 <0.002 «<0.020
Dibenzofuran mg/TS 121 0.736 0.984 4.58 0.686
'.061 0 Surrogates
2-Fluorobiphenyl % Rec. Matrix Int, Matrix int. Matrix Int. Matrix Int. Matrix Int.
Benzo-e-pyrene % Rec. 96.8 Diluted Qut Diluted Qut Diluted Out 110

OTES:

mg/TS - Milligram per total sample.
* - Analytes quantitated from vaiues outside calibration curve.




' WORK ORDER M80-06.87
ANALYTICAL RESULTS
KOPPERS INDUSTRIES, INC.
l Samples
~ Chester I.D. 87-008 87-009 87-010 87-011 87-012
Date Sampled 25-MAY-1980 25-MAY-1990 25-MAY-1990 23-MAY-1990 23-MAY-1930
. Customer 1.D. SUS-ARQ-3 SUS-FVI-4 SUS-FVO-4 RO-BOL-1 - RO-HV-1
Parameters Units
' LCE10
Carbazole .mg/TS 4.44 =0.200 <0.200 2.87 0.663
Naphthalene mg/TS 569 4.72 2.24 20.7 19.8
‘ Acenaphthylene mg/TS <B80.0 <0.200 <0.200 3.26 <200
Acenaphthene mg/TS 107 0.700 0.300 4.00 3.33
oo Fluorene mg/TS «<8.00 0.0359 <0.020 0.365 0.336
I Phenanthrene mg/TS 10.8 0.0333 0.0206 0.124 0.034
' Anthracene mg/TS 3.04 0.0062 0.0036 0.060 0.0218
Fluoranthens mg/TS «8.00 0.0037 <0,002 0.0123 0.0052
Pyrane mg/Ts 1.03 «0.0020 <0.002 0.0128 «0.002
' Benzo(a)anthracene mg/TS 0.374 <0.0002 0.0012 <0.002 «<0,0002
' Chrysene mg/TS 0.402 0.0055 <0.0015 <0.015 <0.0015
Benzo(b)fluoranthene mg/TS 0.239 «0.0002 <0.0002 <0.002 <0.0002
' Benzo(k)fluoranthene mg/TS 0.102 «0.0002 <0.0002 <0.002 <0.0002
Benzo(a)pyrene mg/TS 0.107 <0.0002 «<0.0002 <0.002 <0.0002
Dibenzo(a,h)anthracen mg/TS 0.280 <0.0003 <0.0003 <0.003 <0.0003
Benzo(g,h,i)perylene  mg/TS 0.0923 <0.0005 «<0.0005 <0.005 <0.0005
l Indeno(1,2,3-cd)pyren  mg/TS 0.0442 <0.0005 <0.0005 <0.005 <0.0005
Dibenzofuran " mg/Ts 221 1.62 0.634 12.8 11.4
. 1.C610 Surrogates
2-Fluorobiphenyl % Rec, Matrix Int. Matrix Int. Matrix Int. Matrix Int. Matrix Int.
l Benzo-e-pyrene % Rec. Matrix Int, 123 Diluted Qut Diluted Out Diluted Qut

NOTES:
. mg/TS - Milligram per total sample.
* - Analytes quantitated from values outside calibration curve.




l WORK ORDER M90-06.87
ANALYTICAL RESULTS
KOPPERS INDUSTRIES, INC.
_l Samples
Chester I.D, 87-013 87-014 87-015 87-016
Date Sampled 23-MAY-1930 25-MAY-1990 25-MAY-1990 23-MAY-1990
' Customer 1.D. RO-FV-1 XAD-BLK LOT XAD-BLK LOT XAD-BLK
42, 44, 45, 46 A KPX-90-1
Parameters Units
' LC610
Carbazole mg/TS 371 <0.002 <0.002 <0.002
Naphthalene mg/TS 83.0 0.0035 «<0.002 <0.002
Acenaphthylene mg/TsS <20.0 <0.002 <0.002 <0.002
Acenaphthene mg/TS 20.0 0.0079 <0.002 0.0045
Fiuorene mg/TS 2.9 0.0002 «0,0002 <0,0002
' Phenanthrene mg/TS 0.792 0.00088 0.00075 0.00124
Anthracene mg/TS 0.193 «<0.0005 <0.0005 <0.0005
Fluoranthene mg/Ts <0.020 <0.0002 «0.0002 0.00032
' Pyrene mg/TS <0.020 <0.0002 <0.0002 <0.0002
Benzo(a)anthracene mg/TS 0.0009 <0.00002 <0.00002 «<0.00002
Chrysene mg/TS 0.0023 <0.00015 <0.00015 <0.00015
Benzo(b)fluoranthene mg/TS 0.00024 <0.00002 «<0.00002 <0.00002
' Benzo(k)fluoranthene mg/TS «0.0002 <0.00002 <0.00002 <0.00002
Benzo{a)pyrene mg/TS <0.0002 <0.00002 <0.00002 <0.00002
Dibenzo(a,h)anthracen mg/TS <0.0003 <0.00003 «0.00003 <0.00003
l Benzo(g,h)perylene  mg/TS <0.0005 <0.00005 <0.00005 <0.00005
. Indeno(1,2,3-cd)pyren mg/TS <0.0005 «<0.00005 <0.00005 «<0.00005
Dibenzofuran mg/TS £7.6 0.010 <0.002 0.002
.LC61 0 Surrogates
2-Fluorobiphenyl % Rec. Matrix Int. 75.8 76.4 73.1
' Benzo-e-pyrene % Rec.  Diluted Out 76.4 78.8 61.4
NOTES:

mg/TS - Milligram per total sample.
* - Analytes quantitated from values outside calibration curve.
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'KOPPERS INDUSTRIES, INC.
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l . LN 'KOPPERS INDUSTRIES, INC. _
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