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COMPILATION OF ‘AIR TOXIC’ AND TOTAL HYDROCARBON
EMISSIONS DATA FOR SOURCES AT CHEMICAL WOOD PULP MILLS

As a result of the Clean Air Act Amendments, most pulp and paper mills are in the process of
preparing applications for state operating permits. Also, EPA is developing control technology-
based emission standards for 189 hazardous air pollutants (HAPs) that may be emitted by various
industrial sources. NCASI Technical Bulletin No. 650 summarized available test data for HAPs and
other so-called “air toxics’ as of June 1993. Since then, the industry has conducted an extensive 16-
mill measurement program for ‘air toxic’ emissions from sources located at chemical wood pulp and
paper mills, with results summarized in a series of ten reports (NCASI Technical Bulletin Nos. 675 -
684). Ten other mills were extensively tested by one company, and results from several other
company-sponsored tests were recently made available to NCASL

This report is an update to NCASI Technical Bulletin No. 650. It incorporates all of the new
data that became available since the first compilation, and preserves most of the old data. Besides
the eight mills tested during the pooled testing programs in California and Texas, mill-wide test data
from 26 additional chemical wood pulp mills are included in this report. The sources covered include
(1) pulp mill sources such as oxygen delignification systems, brownstock washers, deckers, thermal
oxidizers, pulp and liquor storage tanks, (2) recovery area sources such as kraft and sulfite recovery
furnaces, lime kilns, smelt dissolving tanks, black liquor oxidation tanks, tall oil reactors and
causticizing area vents, (3) bleach plants, (4) paper machines, and (5) wood residue-fired boilers. In
addition to organic ‘air toxics,” information was available for certain TRS compounds (such as H2S,
CS,, COS), inorganic gaseous “air toxics’ (such as HCL, H,SO., NHs, Cl,, ClO,) and trace metals.
Unlike in the previous compilation, a median was chosen to best represent average emissions
throughout this report. When more than 50 percent of the data for a given compound and source
were above the detection limit, a straight empirical median was used When fewer than 50 percent of
the data were above the detection limit, different statistical procedures were used. Either the NOR-
PLOT median or the SDin median were used, depending on the extent of data below the detection
limit.

This report comprises the most extensive compilation of ‘air toxic’ emission data relevant to
the chemical wood pulping segment of our industry. The compilation is intended to assist mills in
preparing applications for air quality construction and operating permits. Since data were obtained
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from a variety of mills, the medians presented in the report should not be taken to represent
emissions from a particular mill. For many unit process operations, the number of sources tested was
limited, and these data should be used with utmost caution. The precautioning notes in the report
tables should be heeded to avoid inappropriate use or unwarranted extrapolation of the available
data. NCASI staff should be consulted if questions arise.

This report was prepared by Drs. Arun Someshwar, Senior Research Engineer, and David S.
Dillard, Research Engineer, at the Southern Regional Center. Dr. Steven Hinton, former Research
Engineer at the Northeast Regional Center, assisted in the application of statistical techniques to
derive medians of heavily censored data. Questions and comments on the material contained in this
report are solicited, and should be directed to Dr. Someshwar or Dr. Dillard at NCASI, P.O. Box
141020, Gainesville, FL 32614-1020, telephone (904) 377-4708, ext. 226 or 253; or to Dr. John
Pinkerton at this office.

Very truly yours,
Ronald A. Yeske, Ph.D.
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. COMPILATION OF 'AIR TOXIC' AND TOTAL HYDROCARBON
EMISSIONS DATA FOR SOURCES AT CHEMICAL WOOD PULP MILLS

ABSTRACT:

KEY WORDS:

TECHNICAL BULLETIN NO. 701
October 1995

Emissions data, including those from recent testing programs at chemical
wood pulp and paper mills, have been compiled for numerous volatile
organic compounds, trace metals and a few inorganic ‘air toxics.' Data on
total hydrocarbons and selected data on CO emissions from bleach plant
vents and one oxygen delignification system vent are also included. The
majority of these data are from two recent studies (1993, 1994) covering
26 mills. When a significant portion of the measurements for a given
source and compound were below method detection limits, the data were
statistically treated before computing median emission rates. Data were
tabulated for pulping area sources (oxygen delignification systems,
brownstock washers, deckers, thermal oxidizers, uncontrolied NCGs and
black liquor and pulp storage tanks), recovery area sources (kraft and
sulfite recovery furnaces, lime kilns, smelt dissolving tanks, black liquor
oxidation tanks, tall oil reactors and causticizing area vents), bleach plants,
paper machines and wood-fired boilers. Correlations for predicting
methanol emissions from process data are included for four processes
(brownstock washers, oxygen delignification systems, smelt dissolving
tanks and paper machines).

kraft recovery furnace, sulfite recovery furnace, black liquor oxidation,
smelt dissolving tank, lime kiln, oxygen delignification, bleach plant, tall oil
reactor, causticizer/slaker, thermal oxidizer, brownstock washer, black
liquor storage tank, pulp storage tank, deckers, uncontrolled NCG vents,
'air toxics,' HAPs, trace metal, volatile organic compounds

RELATED NCASI PUBLICATIONS:

"Compilation of 'Air Toxic' Emission Data for Boilers, Pulp Mills and
Bleach Plants," NCASI Technical Bulletin No. 650 (June 1993).

"Volatile Organic Emissions from Pulp and Paper Mill Sources - Parts I

through X," NCASI Technical Bulletins Nos. 675-684 (August-December
1994).

i



COMPILATION OF *AIR TOXIC’ AND TOTAL HYDROCARBON EMISSIONS
DATA FOR SOURCES AT CHEMICAL WOOD PULP MILLS

1 INTRODUCTION

As a result of the 1990 Clean Air Act Amendments, most pulp and paper mills will be
required to prepare applications for state operating permits. To assist mills in estimating
emissions of three criteria pollutants, viz., oxides of nitrogen, sulfur dioxide and volatile
organic compounds (VOCs), NCASI published Technical Bulletin No. 646, "Emission Factors
for NO,, SO, and VOCs for Boilers, Kraft Pulp Mills and Bleach Plants" (1). Subsequent to
Technical Bulletin No. 646, NCASI published Technical Bulletin No. 650, "Compilation of
’Air Toxic’ Emission Data for Boilers, Pulp Mills and Bleach Plants" (2).

Since publication of these reports in 1993, the industry has completed an extensive
measurement program for *air toxic’ emissions from sources located at chemical wood pulp
and paper mills. The program was carried out by NCASI to provide the industry and EPA
with relevant information for the development of Maximum Achievable Control Technology
(MACT) emission standards for chemical wood pulp mills. In addition to this 16 mill study,
individual companies have conducted ’air toxic’ measurements at several chemical pulp and
paper mills. Altogether, a total of 26 chemical wood pulp mills have been extensively tested
for air toxic’ emissions from pulp mill, bleach plant, chemical recovery and paper mill
sources. This report represents an update of Technical Bulletin No. 650 with the addition of
data gathered at the 26 mills. In addition to organic and inorganic ’air toxic’ emissions, this
report also presents the most current update on emissions of VOCs from several chemical
wood pulp mill sources.

This data summary should be useful to chemical wood pulp mills preparing

construction or operating permit applications where estimates of “air toxic’ and total VOC
emissions are required.

II SOURCES OF DATA

Several major studies provide the majority of measurement data compiled in this
report. Table 1 provides a complete list of sources for which data on ’air toxic’ emissions,
both gaseous and trace metals, and emissions of total hydrocarbons are included in this
bulletin. Four types of sources located at chemical pulp mills are covered in this report;
bleach plants, pulp mills, chemical recovery areas and paper machines. Also, emissions data
for wood residue/bark boilers that were presented in NCASI Technical Bulletin No. 650 (2)
are fully reproduced here using a different approach to determination of emission averages.
This approach is explained later in Section III.



A.  Bleach Plants

Sources of data on organic ’air toxic’ emissions and emissions of total hydrocarbons
(THCs), terpenes, Cl,, C10,, HCI and carbon monoxide from bleach plants are the Texas Air
Control Board (TACB) Study (3), the Humboldt Bay Kraft Pulp Mill Study (4), the 1990
California Air Resources Board (CARB) Study (5), two EPA studies (6,7), some early NCASI
measurements (8), some more recent (1993) NCASI mill studies (9) and the NCASI 16 mill
MACT study (16). The data compiled in this report for bieach plants are from a total of 52
sources located at kraft, soda and sulfite pulp mills.

B.  Pulp Mill Sources

’ Air toxic’ and THC emission data for pulp mill sources were mainly compiled from
five major studies. The TACB study (3) included four brownstock washing lines. The
August 1992 EPA-sponsored mill study (7) included an O, delignification system. NCASI
testing for methanol, acetone and MEK between 1990 and 1992 (8) included three O,
delignification systems and two brownstock washers. Considerable amounts of test data for
pulp mill sources included in this compilation were obtained from tests conducted by
individual mills; detailed sampling reports are available in NCASI files (9). In fact, a ten mill
study was conducted in 1993 by one company. The majority of pulp mill emissions data in
this report, however, came from the 1993-1994 NCASI 16 mill MACT study (12,14,15,19).
Emission data for O, delignification systems, brownstock washers, deckers, uncontrolled kraft
noncondensible gas (NCG) vents, NCG thermal oxidizers, black liquor tanks, unbleached pulp
storage tanks and sulfite pulping sources are contained in this report.

C. Chemical very Area

*Air toxic’ and THC emission data for chemical recovery area sources were compiled
from six major studies. Selective data on HCI, H,SO, and polyaromatic hydrocarbon (PAH)
emissions from kraft recovery furnaces, HC] from sulfite recovery furnaces, PAHs from lime
kilns, and ammonia from smelt dissolving tank and causticizing area sources are also
included. The TACB study (3) included emissions from DCE and NDCE kraft recovery
furnaces, lime kilns, smelt dissolving tanks and tall oil reactors. The 1988 Humboldt Bay
Kraft Pulp Mill Study (4) included emissions from two DCE kraft recovery furnaces. The
1990 CARB study (5) included emissions from an NDCE kraft recovery furnace, a lime kiln
and a smelt dissolving tank vent. NCASI testing for methanol, acetone and MEK during
1990 to 1992 (8) included emissions from several kraft recovery furnaces. A considerable
amount of recent test data (1993) included in this report is from individual mill-conducted
tests. Detailed reports are available in NCASI files (9). These mill-conducted tests included
emissions from more than 12 different pulp mills for DCE and NDCE kraft recovery furnaces,
sulfite recovery furnaces, lime kilns, smelt dissolving tanks, tall oil reactors, causticizers and
slakers. This report also contains the ’air toxic’ emission data obtained during the 16 mill
NCASI MACT study for recovery furnaces, lime kilns. smelt dissolving tanks, tall oil
reactors, causticizers and slakers (13,14,17,19).




D. Paper Machines

The ’air toxic’ and THC emission data for paper machines in this report were
compiled exclusively from the NCASI MACT study (18). > Air toxic’ emissions were
measured at five chemical wood pulp mills. Sources tested were one bleached pulp dryer,
two unbleached linerboard machines, one bleached coated paper machine and one semi-
chemical corrugating medium machine. It should be noted that these paper machines all used
wood pulp produced on-site as the main furnish.

E. Other Sources of Data

Sources of wood residue combustion emission data in this report are the same as in the
carlier ’air toxic’ compilation (2). However, as previously mentioned, in this report the wood
residue boiler data are subjected to a different approach for determination of emission
averages, and this approach is explained in the next section. Data on emissions from sludge -
combustion in wood residue-fired boilers and fossil fuel combustion can be found in NCASI
Technical Bulletin No. 650 (2). ’Air toxic’ emission data from the MACT sampling program
for several miscellaneous semi-chemical, thermomechanical, and sulfite pulping and chemical
recovery sources have been published in NCASI technical bulletins (14,19,20), and these are
not reproduced here. Also excluded from this report are ’air toxic’ emission data for fossil
fuel-fired boilers and other boilers firing alternative fuels such as waste treatment system
sludge, OCC rejects, non-recyclable recovered paper (NRP), tire-derived fuel (TDF), etc.

Data on emissions from NRP burning and TDF burning can be found in NCASI Technical
Bulletin No. 615 (25) and an EPA publication (26).

F. Conversion Factors

If mill-specific information was unavailable, nominal values for conversion factors
were used. The conversion factors used for the various source categories were 3200 and 2800
Ib liquor solids/ADTP for kraft and sulfite pulping, respectively; 6000 Btw/lb black liquor
solids and 9000 dscf at 0 percent O, per 10° Btu for kraft recovery furnaces; 8 x 10° Btw/ton
lime product and 550 Ib CaO/ADTP for kraft mills; and 3200 Ib liquor solids/ADTP and 6000
Btw/1b liquor solids for kraft smelt dissolving tanks.

III STATISTICAL TREATMENT OF DATA

NCASI Technical Bulletin No. 650 (2) comprised the first “air toxic’ emission data
compilation for chemical wood pulp mills and boilers. In that report the methods for
calculating averages for various sets of data were explained in Section III under "Treatment of
Data.” The average emission from a given source was represented by the arithmetic mean.
Also, all "non-detects” (NDs) were included into the averaging process as long as one-half the
detection limit for the non-detected compound was less than the highest value of a compound
detected above the limit of detection.



As significant amounts of new data became available since the writing of the first
report (2), it became clear that the above mentioned treatment of data to obtain a value
representing emissions from a given source needed to be improved for at least two important
reasons. First, the data sets typically available for analysis (20 or fewer measurements) have
high variability, and the median, not the arithmetic mean, better represents the average.
(Hm,mdthroughomthisdoamun,amgeismedinam-mmhmaﬁmlcomextw
indicate usual, ordinary or typical.) Second, for data sets with over 50 percent censoring (or
under 50 percent over the detection limit), some kind of statistical procedure to treat the data
before obtaining an average is needed in order to avoid the significant upward bias that results
from including non-detects at one-half the detection limit.

Relative to the first reason mentioned above, it should be noted that for most emission
data reported in this bulletin, a significant spread in measured emissions from a given source
was evident. This could be due to several reasons, including (i) differing operational
characteristics of the unit operation at different facilities, (ii) variabilities in the characteristics
of the feed to the unit operations, (iii) dissimilar measurement methods used by different
measurement crews, (iv) unexplained or unreported upsets in normal or steady state operation,
etc. The effect of choosing the median rather than the mean is to eliminate the artificial
impact of "outliers," both high and low, on the data set average. Very often, the data set is
such that one measured observation of large magnitude can bias the mean severely upwards.
The median is always unaffected by such outliers.

The second reason why the previous method for determining representative averages
needed to be improved relates especially to data sets where the majority of measured
observations are below detection limits, yet because of one, two or three detected
observations, all or most of the data set (often over 70 percent) assume finite values, and a
significant portion of the data set becomes included in the average. An example of such a

data set is given below:

0.50

0.013
0.0011
NDJ{0.90]
NDJ[0.63]
NDJ[0.53)
NDJ[0.25]
ND[0.096]
ND[0.058]
ND{0.013]
ND[0.012]
ND[0.0053]
ND[0.0011]
ND[0.00011]
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This example data set contains 14 observations, 11 of which are values below some
stated detection limit and three of which are above detection limits. One detected observation
is two to three orders of magnitude higher than the other two detected observations. Based on
the previous averaging process, this anomaly would cause all of the non-detects to be included
in the average. Several non-detects are of such magnitude that at one-half the detection limit
they far exceed two of the three detected measurements. .

For the above reasons the "averages" of data presented in this report are estimated
based on medians which are obtained either empirically or by subjecting the data to more
rigorous statistical procedures. Three methods of determining the median of a data set are
employed, viz.:

(a) empirical median (shown without asterisk in all tables)
(b) "NOR-PLOT" median (shown with one asterisk in all tables)

(© "SDIn" median (shown with two asterisks in all tables)

A. Empirical Median

The empirical median applies to all data sets with less than 50 percent censoring (or
having 50 percent or more observations above detection limits). The data are ranked, and the
median value is determined using the usual non-parametric approach (27).

B. NOR-PLOT Median

The NOR-PLOT median is used when the number of "hits" (i.e., fully quantified
measurements) in a data set is >3 and >50 percent of the data are censored. The NOR-PLOT
median or the median determined using the Regression of Normal Order Score (RNOS)
technique (28) is described in NCASI Technical Bulletin No. 621, "Estimating the Mean of
Data Sets that Include Measurements Below the Limit of Detection" (29). The superiority of
this method over other statistical methods such as EPA’s D-LOG statistical procedure for
determining means and standard deviations has been demonstrated by Hinton (30). A
statistical program called "NOR-PLOT" has been created by NCASI in electronic format.
This program allows for determination of the "real space" mean (xmean) and standard
deviation (xsd) of a log-normally distributed data set from the "log space” mean (ymean) and
standard deviation (ysd) obtained using the RNOS technique. ("Real space" refers to values
in the original measurement scale while "log space” refers to values in the log-transformed
domain.) The NOR-PLOT median (xmed) of this data set is given by:
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NOR-PLOT median = xmed = exp (ymed) ¢))
where
ymed = ymean = log (xmean) - 0.5 * ysd’ #))
and : .
ysd® = log [(xsd)*/(xmean)’ + 1.0] 3)

C. SDIn Median

The SDIn median is used when the number of "hits" (i.e., fully quantified
measurements) in a data set is <3 and over 50 percent of the data are censored. Based on an
assumption about the parent population’s distribution type and variability, this approach
predicts a data set’s 50th percentile value (i.c., median) by scaling the available estimate of
the smallest detected measurement value. The calculation technique to estimate the SDin
median is outlined in Appendix A.

The use of this method requires the estimation of an average coefficient of variation
(C,avg) representative of the entire parent population for a given source. C,, as defined here,
is the ratio of the NOR-PLOT standard deviation (xsd) to the NOR-PLOT mean (xmean).

For a given source, C,s are first determined for all emission data sets to which the NOR-
PLOT method described in Section ITI-B can be applied, and which also satisfy certain
additional requirements (see Appendix A). The median of these C,s, C,avg, is taken to
represent the coefficient of variation of the parent population for that source. The SDIn
Median (X,) of each data set for this source is then given by:

SDIn Median = X, = exp(-z * SD,) * X| 4)

where
SD, = log-space standard deviation =V/ln [C.avg + 1]

] = observation rank of minimum detected measurement
value in data set

z = inverse normal cumulative distribution function value
for cumulative probability at rank j

and

X = minimum detected measurement value in data set at
rank j
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A detailed discussion on the results obtained using the NOR-PLOT and SDin median
determination methods is given in Appendix A. Table 2A provides a summary of the range
and median of the coefficients of variation obtained for emissions from several sources using
the NOR-PLOT method. The significant spread in measured emissions from all sources
provided median C, estimates ranging from 1.0 to 27.1, which are large compared to those for
most data sets representing chemical concentration or mass loading data. According to EPA,
a C, "value of 0.6 is typical of the range of variability of effluents measured by EPA and
represents a reasonable degree of relative variability" (31). For the log-normal distribution
commonly assumed (and used here) to model such data sets, a large C, results in a large
disparity between the median value and larger values in the data set. In other words,
increasing C, increases the disparity. The example Table 2B shows theoretical ratios of
medians to extreme values representing the 87, 92 and 97 percentiles of log-normally
distributed data sets with variability encompassing 0.5 < C, < 16. The 87, 92 and 97
percentiles were used in the example calculations to represent a data set of 20 observations
with 3, 2 and 1 hits, respectively. For the data set variability exhibited by the air emission
data discussed in this bulletin, the results in Table 2B suggest that median values should be
less than 10 percent of the largest data set value in many instances. This is clearly borne out
by the maximum and median values reported in Tables A-1 through A-4 of Appendix A.
Tables A-1 through A-4 of Appendix A contain summary statistical information derived for
emissions data corresponding to black liquor oxidation tank vents, kraft mill bleach plant
vents, smelt dissolving tank vents and DCE kraft recovery stacks, respectively.

For the case of all non-detected observations, the largest ND value is the best estimate
of an upper limit to the magnitude of an extreme event, and therefore an upper limit to the
median value of such a data set should be less than 10 percent of the largest ND value in
many instances. However, as the significance of the average of a data set comprised of all
non-detected observations is very difficult to interpret, for purposes of this bulletin the
average is denoted just by an ND, and the exact numerical significance of this ND is left to
the reader’s judgement and interpretation.

IV TEST METHODS

Several test methods were utilized for the measurement of volatile organic compounds,
a few inorganic compounds and trace metals in the various testing studies. For the 16 mill
NCASI MACT study, the sampling and analytical methods, data handling protocols, and
quality assurance/quality control procedures are summarized in NCASI Technical Bulletin No.
684 (21). The test methods are identified by acronyms, when available, in each of the tables
presented in this report. The test methods used and their acronyms for volatile organic
compounds, inorganic ’air toxic’ compounds and trace metals are presented below.

A. Volatile Organic Compounds and Inorganic Gaseous Compounds

(1) -CARB 410A - California Air Resources Board Method for Benzene.
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(2) CARB 421 - California Air Resources Board Method for Hydrochloric Acid.
(3) CARB 422 - California Air Resources Board Method for Halocarbons.

(4 CARB 429 - California Air Resources Board Method for Polycyclic Aromatic
Hydrocarbons. . _

(55 CARB 430 - California Air Resources Board Method for Formaldehyde and
Acetaldehyde.

(6) MMG6 - EPA Reference Method 6 for Sulfur Dioxide Modified to Measure Ammonia.
(7) M8 - EPA Reference Method 8 for Sulfuric Acid.

(8) M0011 - EPA Draft Method 0011 for Aldehydes/Ketones.

(9)  Modified NIOSH - Modified NIOSH Methods for Methanol.

(10) M16 - EPA Reference Method 16 for total reduced sulfur compounds.

(11) MIS8 - EPA Reference Method 18 - direct interface sampling using gas
chromatography with a flame ionization detector.

(12) M26, M26A - EPA Reference Methods for Hydrogen Chloride.

(13) NCASI Methods - Methods developed by NCASI:

(a) Methanol, Acetone, Methyl Ethvl Ketone and Acetaldehyde - "The NCASI Water
Impinger/Silica Gel Method for Methanol, Acetone, Methyl Ethyl Ketone and Acetaldehyde,"
Draft Method.

(b)  Chloroform - NCASI Technical Bulletin No. 531, "Development, Evaluation, and
Protocol of Methods for Source Sampling and Analysis for Chloroform in the Presence of
Chlorine and Chlorine Dioxide.”

(c)  Chlorine and Chlorine Dioxide - NCASI Technical Bulletin No. 520, "Optimization
and Evaluation of an Impinger Capture Method for Measuring Chlorine and Chlorine Dioxide
in Pulp Bleach Plant Vents."

(14) Heated Canister - NCASI/Weston Heated SUMMA™ Canister Method for Volatile
Organic Compounds - The sample gases are analyzed on a gas chromatograph equipped with
a flame ionization detector (FID) using either a whole gas sample or cryogenically
concentrated sample. A mass selective detector in most cases was used to confirm the
presence of compounds identified from gas chromatographic analysis.
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(15)  RTI Draft - Research Triangle Institute procedure using DNPH described in
"Development and Validation of a Test Method for Formaldehyde Emissions."

(16) SEMI-VOST - Semivolatile organics collected by EPA Method 0010, extracted with
methylene chloride, and analyzed by GC/MS according to EPA Method 8270.

(I7) VOST - Volatile Organic Sampling Train - organics collected according to EPA
Method 0030 and analyzed by thermal desorption gas chromatography/mass spectroscopy
(TDGC/MS) according to EPA Method 5040.

Besides the above methods for measurement of organic and inorganic non-metal ’air
toxics,” EPA Reference Methods 25 and 25A (M25 and M25A) were used to measure total
hydrocarbons, and EPA Reference Method 10 (M10) was used to measure CO emissions from
bleach plant vents and one O, delignification system vent.

B. Trace Metals
(1) CARB 101A - California Air Resources Board Method for Mercury.
(2) CARB 424 - California Air Resources Board Method for Cadmjum.

(3) CARB 425 - California Air Resources Board Method for Total Chromium and
Hexavalent Chromium.

(4) CARB 436 - California Air Resources Board Method for Multiple Metals.

&) EPA Draft MM - EPA Draft Multi-Metals Method, "Methodology for the
Determination of Metals Emissions in Exhaust Gases from Hazardous Waste Incineration and
Similar Combustion Processes," October 29, 1990.

(6) MO0012 - EPA Draft Method for Trace Metals.

(7)  M29 - EPA Reference Method 29 using metals train. Analysis performed by
inductively coupled plasma emission spectroscopy, graphite furnace atomic absorption
spectroscopy or cold vapor atomic absorption spectroscopy (mercury).

V BLEACH PLANT EMISSIONS

Emissions of several organic ’air toxics,” Cl,, C10,, HC], terpenes and THCs from 52
bleach plants are presented in Table 3. Information concerning the specifics of each bleach
plant, such as bleaching sequence, pulp type, bleaching capacity, percent ClO, substitution,
chlorine/chlorine dioxide scrubbers, number of vents tested and whether or not O,
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delignification preceded bleaching is also presented in Table 3. Some bleach plants were
tested both before and after installation of O, delignification.

A total of 64 volatile organic and chlorinated compounds were measured in the
emissions from these 52 bleach plants. Also shown in Table 3 are some recent emission data
for Cl,, Cl10, and HC] and for CO, terpenes and THCs. It should be noted that more detailed
information on Cl, and C10, emissions from bleach plants and their control is given in
NCASI Technical Bulletin No. 616 (32). Some organic compounds were measured in one or
two bleach plant vents only, and these emission data should be used with caution. Volatile
organic and chlorinated compounds most prominent in bleach plant emissions included Cl,,
ClO,, methanol (CH,OH) and chloroform (CHCl,).

Several factors influence the emissions of chlorinated compounds from bleach plants.
The bleaching sequence (which influences the bleaching chemicals used) and level of
bleaching (final brightness) are expected to affect emissions of Cl,, ClO, and CHCl,. Other
factors such as residual Cl, and ClO, have been shown to strongly influence emissions of Cl,
and ClO, (32). The factors influencing the emissions of volatile organic compounds besides
chloroform from bleach plants are not well understood.

No data for the kappa number entering or leaving the bleach plant were available for
the bleaching sequences in Table 3. The final pulp brightness for each sequence was not
available either. Percent ClO, substitution in these 52 bleaching sequences ranged from 0 to
100 percent. Factors influencing CHCI, emissions have been covered in NCASI Technical
Bulletins Nos. 558 and 605 (33,34). Based on these NCASI studies an estimating procedure
for chloroform generation and emission under different bleaching sequences has been
developed. For low levels of hypochlorite use in bleaching (<0.1 percent hypochlorite), this
procedure has been reproduced in Table 3A. The use of hypochlorite is perhaps the single
largest factor influencing the formation and emission of CHCI, from bleach plant vents. A
few of the bleaching sequences in Table 3 used hypochlorite, and these bleaching sequences
generally experienced the highest level of CHCI; emissions. Chloroform emission estimating
procedures for higher levels of hypochlorite use are shown in Table 3B (33,34).

Most bleach plants have a scrubber or scrubbers for controlling Cl, and ClO, emissions
from the bleach plant. These scrubbers can impact the level of VOC emissions from bleach
plants. The scrubber solution used in the scrubber may, and often does, contain various
volatile organics. These organics can be stripped from the scrubber solution and emitted into
the scrubber vent gases. Generally, the scrubber solution is alkaline to aid in scrubbing the
chlorine-containing acid gases from the bleach plant vents. White liquor, caustic or filtrate
from an alkaline stage of bleaching is used as the scrubber solution. Often the vent gases
from alkaline stages of bleaching (E-stages) are not routed to the Cl, or ClO, scrubbers
because these vent gases usually do not contain Cl, or ClO,. Vent gases from E-stages may,
however, contain VOCs.

Bleaching temperatures are also likely to affect the amount of VOCs formed and
released during bleaching. The quality of the shower water used on the bleach plant washers
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can contribute to VOC emissions from the bleach plant. The type of wood and corresponding
pulp bleached may have an impact on the VOC emissions from the bleach plant, although this
has not been demonstrated.

Methanol is the most prominent organic compound emitted from bleach plants. The
median emission of 51 bleach plants was about 0.12 1b/ADTBP, ranging from ND to 4.1 --
1b/ADTBP. Emissions of methanol from bleach plant vents are affected by various factors
including (a) the type of wood pulped (hardwood vs softwood), (b) O, delignification
preceding the bleach plant, (c) percent substitution by Cl0,, (d) amount of methanol in CIO,
solution used in bleaching, and (e) degree of removal of methanol from pulp in brownstock
washing. NCASI Technical Bulletin No. 666 (35) reported on laboratory studies to
investigate amounts of methanol, acetone, and MEK generated in the chlorination and
extraction stages as a function of brownstock species, brownstock kappa number, chlorination
stage kappa number, and chlorination stage ClO, substitution.

In light of all these factors which can influence VOC emissions, averages for volatile
organic emissions given in Table 3 should be used with caution. A special note of caution is
warranted for the HC] emission data. Seven bleach plant vents were tested using EPA
Methods 26 and 26A. However, neither of these methods has been validated for bleach plant
vents. These methods may very well result in the reporting of chlorides other than gaseous
HCIl as HCL

Table 3 also contained carbon monoxide emission data for 14 bleach plants. Carbon
monoxide has been known to be produced during bleaching in the chlorination, extraction and
chlorine dioxide stages, although the major source of CO is the chlorine dioxide stage (38,39).
The CO generated depends on (a) the lignin content of the pulp [oxygen bleached (or
delignified) pulp generated proportionately less CO than unbleached pulp], and (b) the amount
of ClO, charged (with a higher charge, more CO was formed, especially in the case of
unbleached softwood) (39).

VI PULP MILL EMISSION SOURCES

A. Oxygen Delignification Systems

Table 4 presents volatile organic emissions data from 10 oxygen delignification reactor
systems. All emission vents from these 10 reactor systems were tested, which included the
blow tank vent and all post-reactor washer and chest vents, as noted in Table 4. A total of 37
volatile organic compounds were identified in the vent gases of these ten O, delignification
systems. Only one O, delignification system vent was tested for CO emissions, and one was
tested for o-cresols. More data will be needed before these emissions, especially o-cresols,
can be considered representative.
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The most prominent VOC emitted is methanol, with a median emission of 0.98 ‘
1b/ADTUBP (range - 0.32 to 1.91). The causes for VOC emissions from O, delignification

reactor systems include: (1) the presence of these VOCs in the pulp being delignified, (2) the
presence of these VOCs in the mill process water used in the showers, and (3) the VOC

products generated by the reaction of O, with lignin. Besides individual VOCs, emissions of

terpenes and THCs were also measured, and these are reported in Table 4.

B. Bro Wi

Table 5 provides volatile organic compound emission data from 37 brownstock
washing systems. For some of these washing systems, as shown in Table 5, the washer hoods
were the only vents tested. It was not clear from the reports available to NCASI whether
emissions from other related sources such as filtrate, foam or screen tanks were also directed
to these hoods. Thus, the results for these washers may not represent total emissions from the
brownstock washing system. However, for the majority of brownstock washing systems
shown in Table 5, all related vents were tested, and the emissions given represent total
emissions from these systems. For each brownstock washing system, Table 5 also shows the
type of pulp processed, type of washer, washer capacity and nature of vents tested.

Volatile organic emissions from brownstock washers may be related to several factors
which include: (1) the particular washing system, such as vacuum, pressure, diffusion,
compaction baffle or belt washer due to their vastly different vent gas flow rates, (2) the
temperature and volatile organics concentration of the shower water, (3) the pulp and liquor
quality prior to washing (i.e. degree of cooking, etc.), and (4) the type of wood pulp
processed (SW vs HW). These factors do vary considerably from mill to mill.

The data presented in Table 5 suggest that. in general, vacuum drum washer systems
emit more volatile organics than diffusion, pressure, compaction baffle or belt washers, which
is probably due to the higher vent gas flow rates associated with these type of washers.
Emissions from vacuum drum washers are listed separately from pressure, diffusion belt and
compaction baffle type washers, which have much lower vent gas flow rates.

In NCASI Technical Bulletin No. 678 (15), the quality of the shower water used on
brownstock washers was found to strongly influence the VOC emissions from the washer
system. A relationship between shower water concentration and emissions was developed for
methanol for six systems with vacuum drum washers. Unfortunately, only limited data for the
organic concentrations in the shower water are available for the other systems listed in Table
5, and no detailed correlation of VOC emissions with shower water organic concentrations can
be made for these other systems. A more detailed NCASI study correlating shower water
methanol, MEK, acetone and acetaldehyde concentrations with emissions is currently under
way.

A total of 56 different volatile organic compounds were identified in the emissions
from these brownstock washers. Methanol is the most prominent VOC for vacuum drum
washing (VDW) systems at a median emission rate of 0.74 Ib/ADTUBP (range - 0.09 to 6.1). ‘
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Dimethyl disulfides and dimethyl sulfides are the next two largest emissions from VDW
systems. Several VOCs were measured at only one source, and these values should be used
with caution. Besides individual VOCs, Table 5 also provides emissions of H,S, terpenes and
THCs.

C. con Nonco:

Kraft pulp mill noncondensible gases vented from digesters, blow tanks, multiple-
effect evaporators and foul condensate strippers are generally collected and burned in a
combustion device. However, occasionally these gases are vented to the atmosphere and, in
such cases, it may become necessary to estimate the level of volatile organic emissions in
these vented gases. Table 6 provides volatile organic emission data from the above four kraft
pulping operations. Some emission data for H,S and other sulfur-containing compounds are
also included in Table 6.

Various uncontrolled NCGs were measured in eight kraft pulp mills. Specifics about
these pulping operations are presented in Table 6. All NCGs from kraft operations were
measured at two mills with strippers. For one mill, NCGs from the digesters, evaporators and
strippers were collectively sampled after the white liquor scrubber but prior to combustion in
the lime kiln. For the second mill, NCGs from digester and evaporator areas were scrubbed,
but the stripper gases were not, and the collective gases were sampled before incineration in a
lime kiln. For three mills with no strippers or white liquor scrubbers, the total NCGs from
pulping and evaporator areas were measured. For one mill, combined pulping and evaporator
NCGs were measured after a white liquor scrubber. These data represent uncontrolled
emissions for volatile organic compounds from combined kraft mill digester and evaporator
sources. It should be noted, however, that perhaps with the exception of TRS compounds
(H,S and methyl mercaptan), the scrubbers on NCG systems may not significantly affect the
removal of other compounds, especially VOCs.

In nine mills, NCGs from only the kraft pulping operations, viz., digesters and blow
tanks, were measured separately. For eight of these mills, the digester and blow tank NCGs
were measured uncontrolled or prior to passing through a white liquor scrubber. One blow
heat recovery vent was tested after a white liquor scrubber.

For three mills, NCGs from only the evaporators were measured separately. For two
of these mills, the evaporator NCGs were measured uncontrolled or prior to passing through a
white liquor scrubber. At one mill the foul condensate stripper gases were tested separately.

A total of 44 volatile organic compounds were measured in the vent gases from
digester, blow tank, evaporator and foul condensate stripper sources. Some of these NCGs, as
noted above, were tested after a white liquor scrubber. The level of volatile organic
compounds in these NCGs is expected to be extremely mill-specific, and great caution should
be exercised when using or interpreting these data. For example, methanol emissions from
the four total NCG streams without strippers ranged from non-detect at 0.0022 1b/ADTUBP to
0.52 1b/ADTUBP, and methanol emissions in the NCG streams from the nine digester systems
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ranged from 0.0003 1b/ADTUBP to 1.2 IW/ADTUBP. Such a wide variation in methanol
emissions from similar sources in mills is probably indicative of the vast differences in the
kraft pulping process, operation of digester, evaporator and stripper systems (especially
relative to operation of condensers) and treatment of these NCGs at these mills.

D.  Black Liquor Storage Tapks

Table 7 presents the volatile organic emissions from a total of eight black liquor
storage tanks in five mills. Three weak liquor tanks, one intermediate liquor tank and four
heavy liquor tanks were tested. As weak and strong (including intermediate) liquors can have
different levels of dissolved organics, these are shown separately. All emissions are shown in
Ib/hr/tank units, rather than Ib/ton pulp. This was based on the fact that black liquor tank
volatile organic emissions are influenced mainly by the level of VOC dissolved in the black
liquor, its temperature and the vent gas flow rate. The temperature of the black liquor. not
the amount of black liquor, determines the equilibrium concentration of any VOC above the
liquor in the tank headspace. Vent gas flow rates are determined by filling/emptying cycles,
temperature gradients and other tank design parameters. None of these factors is directly
related to the pulping capacity at a mill. Total mill-wide VOC emissions from black liquor
storage tanks can therefore be quite mill-specific.

Emissions for 38 volatile organic compounds are included in Table 7 for black liquor
storage tanks. Terpenes and THC emissions, the latter as measured by Method 25A, are also
included in Table 7. The most predominant VOC emitted from black liquor storage tanks is,
as expected, methanol.

E. Pulp Storage Tanks

Table 7 also presents data on volatile organic emissions from five pulp storage tanks in
three pulp mills. VOC emissions were measured from three types of brownstock or pulp
storage tanks - screened stock, wash stock and high density stock storage tanks. Data for two
other high density pulp storage chests, tested during the 16 mill NCASI MACT study, are not
included in Table 7. These two chests, as explained in NCASI Technical Bulletin No. 677
(14), had unusually high vent gas flow rates which caused the emissions to be much higher
than for the five tanks listed in Table 7.

Table 7 includes emission data for 41 different volatile organic compounds from
unbleached pulp storage tanks. Terpenes and THC emission data are also included in Table 7.
Besides dimethyl sulfides and disulfides the most prominent VOC emitted from pulp storage
tanks was methanol. VOC emissions from pulp storage tanks can be quite mill-specific, as
seen in the emission range for each VOC in Table 7. The quality of the water associated with
the pulp in the storage tank and other factors outlined in Section D for liquor storage tanks
that determine vent gas flow rates, may be expected to influence VOC emissions from these
tanks.
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F. Deckers

Table 8 summarizes the volatile organic compound emission data for six decker
systems. Three deckers were processing hardwood pulp and three deckers were processing
softwood pulp. Deckers are used for additional pulp washing and to control pulp consistency.
Air emissions from deckers would be expected to be similar but of lesser magnitude than air
emissions from brownstock washers.

The quality of the pulp washed in brownstock washers and the quality of the shower
water used on the decker (if a shower is present) is likely to contribute to the potential for
volatile organic compound emissions from deckers. The type of pulp (hardwood or softwood)
may also influence VOC emissions from deckers, but no definitive data are available to
support this. The vent gas flow rates and the temperature in the decker may also influence
VOC emissions.

Table 8 presents emission data for 46 volatile organic compounds from these deckers.
Also shown are emissions of terpenes from two deckers and THCs from three deckers.
Although in three decker systems only the hood vent was tested while the remaining three
included other sources such as the filtrate tank vent and seal pit vent, the hood vents would be
expected to account for the bulk of decker-related air emissions. Methanol is the most
dominant VOC emitted from deckers, with a median emission rate of 0.05 1b/ADTUBP.

G. Thermal Oxidizers

Table 9 summarizes the volatile organic emissions from five NCG thermal oxidizers in
five kraft mills. One of the five NCG thermal oxidizers had a wet scrubber on the oxidizer
exhaust. NCG thermal oxidizers are used to separately incinerate the collected
noncondensible gases from kraft pulping operations. These thermal oxidizers can use oil or
gas as fuel, but most use gas (natural gas or propane).

Emissions for 39 volatile organic compounds from thermal oxidizers are included in
Table 9. Also shown are sample emissions from one thermal oxidizer of H,S (non-detect),
SO,, NO, and CO, emissions of terpenes from three oxidizers and THC emissions from four
oxidizers. It should be cautioned that THC emissions using EPA Method 25A could also be
affected by unburned fuel (CH, or C,H,) which causes an FID response. Table 9 shows that
the emissions for most of the VOCs were non-detect, suggesting fairly complete combustion
of the NCGs. As before, when data are available for only one source, these data should be
used with caution.

Emissions of VOCs from NCG thermal oxidizers can be quite mill-specific depending
on the organic makeup of the NCGs to be incinerated. However, with efficient combustion in
these stand-alone incineration devices, the VOCs should be essentially converted to CO, and
H,0. TRS compounds are converted to SO, in a thermal oxidizer. For those NCG thermal
oxidizers with a wet scrubber for SO, control, the wet scrubber solution can contribute to
VOC emissions from the NCG thermal oxidizer stack.
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H. Sulfite Pulping Area Sources

Table 10 presents volatile organic compound emission data from sulfite pulping area
sources. Emission sources for which data were available include two redstock washers, two
nuisance scrubbers, one bleach plant, one combined digester evacuation vent and one
combined blow pit vent. These data should be used with caution since only information from
two mills was available. All the emission data for these two mills were obtained during the
NCASI MACT study, and these have been described in detail in NCASI Technical Bulletin
No. 682 (19). A total of 28 volatile organics were measured in the emissions of these sulfite
pulping area sources. Total hydrocarbon emissions and emissions of terpenes were also
measured. Methanol is, once again, the dominant VOC emitted.

VII CHEMICAL RECOVERY AREA SOURCES

A.  Black Liquor Oxidation Systems

Table 11 presents volatile organic emissions data for 16 black liquor oxidation
(BLOX) systems. All 16 systems oxidized strong black liquor. Most of the 16 systems use
single stage oxidation. A total of 71 volatile organic compounds were identified in the
emissions from these 16 BLOX systems, as well as H,S and other reduced sulfur compounds
such as CS, and COS. Emissions of total hydrocarbons from six BLO tank vents and
terpenes from five tank vents are also shown in Table 11. The most dominant VOC emitted
is methanol, with a median emission factor of 0.24 Ib/TBLS (ton of BLS). Single source
measurements should be used with caution.

VOC emissions from BLOX systems are most likely largely due to their presence in
the black liquor itself. The level of gas-liquid agitation and the vent gas flow rate will also
influence these emissions. Oxidation of dissolved lignin in the BLOX reactor is also expected
to contribute, but to a lesser extent. Volatile organic compounds present in black liquor vary
with the type of wood (hardwood or softwood) pulped, the geographic location of the wood
species (north vs south) and the quality of the raw chemicals used in the kraft pulping
process.

B. Kraft DCE Recovery Furnaces

Table 12A presents data for volatile organic compound emissions from 21 kraft
recovery furnace stacks where each furnace had a direct-contact evaporator (DCE). Three of
the stacks had multiple recovery furnaces venting through them. Each of these DCE recovery
furnaces is equipped with a wet bottom precipitator (ESP). Two mills with DCE recovery
furnaces have a wet scrubber following the precipitator.

Table 12A includes emissions data for 68 different volatile organic compounds. It also
includes emissions data for HC), reduced sulfur compounds, PAHs. H.SO,, terpenes and total
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hydrocarbons. For HCI emissions, results from the four DCE furnaces studied and reported 1n
NCASI Technical Bulletin No. 674 (36) are also included. Emissions of compounds for
which only one source was tested should be used with caution. Median emissions are shown
for all compounds when more than one source was tested. Non-detected (ND[x.xx]) values
were included in the estimation of medians according to the data treatment procedures
presented in Section III.

Emissions of volatile organic compounds from DCE recovery furnaces are quite mill-
specific. Factors which could influence emissions include: (1) quality of black liquor
entering the DCE, (2) type and quality of makeup chemicals used in the kraft liquor cycle, (3)
evaporator and precipitator designs, and (4) combustion conditions in the recovery furnace.
Concentrated black liquors may contain differing amounts of methanol and other dissolved
VOCs, depending on the amount generated in or stripped by black liquor oxidation systems
which precede the DCE furnace. Makeup chemicals added to the saltcake mix tank could
contain significant concentrations of volatile organic compounds. In cascade and cyclone
evaporators, hot flue gases resulting from combustion in the lower furnace are brought into
direct contact with strong black liquor, providing an opportunity for many of the volatile
organic compounds to be stripped from the black liquor into the flue gas. The design and
operational characteristics of the evaporator (cascade or cyclone) would influence the degree
of flue gas/black liquor contact. The design and liquor flow pattern in the wet bottom ESP
on a DCE furnace could influence VOC transfer from black liquor to flue gas. Finally, the
quality of the black liquor burned (hardwood, softwood, heating value, organics/inorganics
ratio, solids content) and the efficiency of combustion would be expected to contribute to the
type and quantity of volatile organic compounds formed during combustion.

The factors influencing emissions of HCI from kraft recovery furnaces are studied in
detail in NCASI Technical Bulletin No. 674 (36). The level of SO, in the stack was shown to
correlate very well with levels of HCI for non-contact furnaces, but not so satisfactorily for
direct contact furnaces. Sulfuric acid emissions from kraft recovery furnaces were studied
over a decade ago and reported in NCASI Atmospheric Quality Improvement Technical
Bulletin No. 106 (40). The additional data from three furnaces, along with the data for two
furnaces from that previous study, suggest that the level of H,SO, emissions is extremely
small, especially considering the high levels of sulfur in the black liquor burned.

Methanol is the most dominant organic compound emitted from DCE kraft recovery
furnaces, with a median emission rate of 0.20 Ib/ton BLS (range - ND to 1.35). Hydrochloric
acid is the next largest ’air toxic’ emitted, with a median emission of 0.09 Ib/ton BLS.

Table 12B provides a summary of trace metal emission data for 13 DCE recovery
furnaces. Seventeen different trace metals are included in this summary, including one source
tested for hexavalent chromium. Phosphorus, though tested for, is a non-metal. Trace metal
emissions from recovery furnaces likely depend largely on the intensity of liquor combustion
within the furnace and less on the concentrations of these metals in the kraft black liquor
burned. The existence of trace metals in kraft black liquor and their subsequent accumulation
are dependent on the type and geographic location (north/south) of the wood species pulped
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and the quality of the makeup chemicals used in the kraft pulping process. However, on a
short-term basis, the factors most likely to influence trace metal emissions from kraft recovery
furnaces include: (1) intensity of combustion in the lower furnace (as measured indirectly by
lower furnace temperature) and (2) the particulate collection efficiency.

C.  Kaft NDCE Recovery Fumaces

Table 12C presents data on volatile organic compound emissions from 18 non-contact
kraft recovery furnaces. Four recovery furnaces were equipped with wet bottom precipitators
(ESPs), and the remainder were equipped with dry bottom ESPs. One recovery furnace was
equipped with a wet scrubber following a dry bottom ESP.

Table 12C includes emission data for 49 different volatile organic compounds, most of
which are on the 1990 Clean Air Act Amendments list of 189 ’hazardous air pollutants.’
Also shown is a summary of total hydrocarbon emissions and emissions of HCL, sulfuric acid,
reduced sulfur compounds (including CS,), PAHs and terpenes. The ten furnaces tested by
NCASI for HCI and reported in Technical Bulletin No. 674 (36) are also included in Table
12C.

Emissions of organic compounds from NDCE recovery furnaces can be quite mill-
specific. The description given above for DCE recovery furnaces relating the impact of liquor
characteristics and combustion upon the level of volatile organic emissions is also valid for
NDCE recovery furnaces. Since the hot flue gases in the NDCE do not make contact with
the black liquor, generally, less volatile organic compounds are emitted from NDCE recovery
furnaces compared to DCE recovery furnaces. As for DCE furnaces, NDCE recovery
furnaces with wet bottom ESPs have the potential for volatile organic compounds to transfer
from the black liquor in the wet bottom ESP into the flue gases. The factors affecting
emissions of HC] for NDCE furnaces were discussed in the previous section for DCE
furnaces. As H,SO, emissions comprise a fine sub-micron mist, the factors affecting their
emissions are also similar to those for DCE furnaces.

Methanol is the most dominant VOC emission from NDCE kraft recovery furnaces,
with a median emission rate of 0.05 Ib/ton BLS (range - ND to 0.27). HCI emissions are also
comparable in magnitude, with a median of 0.06 Ib/ton BLS (range - ND to 1.23). Sulfuric
acid emissions have a higher median emission rate than for DCE furnaces, although the reason
for this is not evident.

Table 12D provides a summary of trace metal emissions data for ten NDCE recovery
furnaces. A total of 17 different trace metals and phosphorus are included in this summary.
Trace metal emissions from recovery furnaces depend largely on the intensity of combustion
in the furnace and less on the presence of these trace metals in the black liquor being burned.
The existence of trace metals in black liquor would likely be dependent on the type and
geographic location (north/south) of wood pulped and the quality of makeup chemicals used
in the kraft pulping process. However, just as for DCE furnaces, short-term factors such as
intensity of combustion (as measured indirectly by lower furnace temperature) in the lower
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furnace and the ESP particulate collection efficiency may be more instrumental in determining
NDCE furnace trace metal emission levels.

D. Sulfite Recovery Furnaces

Table 13A presents available volatile organic compound emission data from five. sulfite
recovery furnaces - three ammonia-based and two magnesium-based. In sulfite pulping mills,
unlike kraft recovery furnaces, other sources associated with sulfite pulping and SO, recovery
are generally vented through a common stack with the recovery furnace flue gas. Limited
process data accompanied most of these emission data, and thus these data should be used
with caution. Emission data for 37 different volatile organic compounds are included in
Table 13A. Also included are limited data for emissions of CS,, HCI, terpenes and total
hydrocarbons.

Table 13B presents trace metal emissions data from one magnesium-based sulfite
recovery furnace. A total of 11 trace metals were analyzed for during this testing.

E. Lime Kilns

Table 14A summarizes volatile organic emissions data from 28 lime kilns. Twenty-
two of these lime kilns had wet scrubbers (venturi scrubbers) and used fresh water or clean
condensate for scrubber solution. Three lime kilns had ESPs for particulate emission control.
One lime kiln had a wet scrubber and an ESP. Two lime kilns had mist eliminators instead
of venturi scrubbers. Most of these lime kilns used natural gas for fuel; however, a few kilns
were tested using oil for fuel, as shown in Table 14A. NCGs are burned in most of these
lime kilns; however, several kilns did not burn NCGs. In Technical Bulletin No. 650 (2) it
was shown from limited data that VOC emissions from lime kilns were essentially the same
when burning or not burning NCGs. Maintaining conditions for complete combustion is
perhaps the key factor in controlling lime kiln emissions of VOCs.

A total of 54 volatile organic compounds, as well as H,S, CS,, terpenes, and THCs
were measured in the emissions from these lime kilns as shown in Table 14A. Where
emission data for a particular compound are available from only one source, they should be
used with caution. Naphthalene is the most dominant VOC emitted, although test data for
only two kilns were available. Methanol is the next most dominant >air toxic” VOC emitted
(median = 0.007 Ib/ton CaO) followed by formaldehyde and acetone.

Several factors play a role in determining the type and quantity of organic emissions
from lime kilns prior to the control device. Two obvious factors are the fossil fuel combusted
and the efficiency of combustion. The level of organics in the water or condensate used for
lime mud washing could also contribute to organic emissions from the lime kiln. The lime
mud entering the kiln contains a considerable amount of this wash water (~30 percent). This
water is evaporated in the kiln, and any dissolved organics if not combusted will be emitted
from the kiln.
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The most important factor contributing to organic emissions from lime kilns with
scrubbers is perhaps the concentration of organics in the scrubbing solution. This is a
function of the quality of the makeup solution, the recirculation rate and the concentration of
organics in the kiln gases. As shown in Table 144, the makeup for the scrubbing solution
used in these lime kiln scrubbers (when reported) was fresh water, condensate or weak wash.
Fresh water should be essentially free of dissolved organics, whereas condensate and weak
wash could contain significant concentrations of dissolved organics. While potentially
contributing to organic emissions from the kiln by stripping organics from the scrubbing
solution, a wet scrubber can also aid in removing organics by either dissolving the organics in
the scrubbing solution or causing organics to react with the scrubbing solution. An ESP
would not have such an impact of either aiding in the removal of or addition to volatile
organic emissions.

Table 14B summarizes trace metal emissions from 13 lime kilns. A total of 18 trace
metals and the non-metal phosphorus are identified in the emissions from these lime kilns.
All of the lime kilns tested for trace metal emissions had wet scrubbers for particulate control.
Trace metal emissions from lime kilns with ESPs may be less than trace metal emissions from
lime kilns with wet scrubbers, although no data are available to corroborate this. ESPs
typically have higher particulate removal efficiencies than wet scrubbers which may result in
lower trace metal emissions, at least for those metals not in gaseous form.

F.  Smelt Dissolving Tanks

Table 15A summarizes volatile organic emission data from 26 smelt dissolving tank
vents. Particulate control devices on these smelt dissolving tanks include venturi scrubbers
and mist eliminators. A total of 65 different volatile organic compounds were identified in
the emissions from these smelt dissolving tanks. Also shown are available air emission data
on ammonia, reduced sulfur compounds (including H,S, CS,, COS), terpenes and total
hydrocarbons.

Most of these smelt dissolving tank scrubbers used weak wash, which can contain
fresh water, mill water, clean condensate or some combination of these. Information on the
scrubber solution for some of these scrubbers was not available. Two scrubbers were known
to use fresh water directly for scrubber solution makeup. In most mills weak wash is used to
dissolve the recovery furnace smelt.

Volatile organic emissions from smelt dissolving tanks result from two sources: (1)
the dissolved VOCs in the water used to dissolve the smelt and (2) the dissolved VOCs in the
water used as the scrubber solution. In the case of some VOCs, the scrubber solution can
absorb VOCs from the smelt dissolving tank vent gas or react with VOCs in this vent gas to
reduce the emission of these VOCs. Methanol is the most prominent organic ’air toxic’
emission from smelt dissolving tanks with a median emission of 0.01 Ib/ton BLS and a range
of ND to 0.58 Ib/ton BLS. However, ammonia is by far the most prominent inorganic "air
toxic’ emission with a median emission of 0.05 1b/ton BLS (range - 0 to 4.1 Ib/ton BLS).
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Table 15B summarizes available trace metal emission data for four smelt dissolving
tanks. A total of 16 trace metals and the non-metal phosphorus are included in this table.

G. Tall Oil Reactor Systems

Table 16 summarizes volatile organic emissions from six tall oil reactor systems. All
six reactors were operated in the batch mode with each batch reaction lasting from 2-6 hours.
The exhaust gases from four reactors were routed through a packed tower scrubber that used
either white liquor or 20 percent caustic for scrubbing solution. One tall oil reactor did not
scrub the reactor gases before release to the atmosphere. A total of 41 volatile organics were
identified in the emissions from these six tall oil reactor systems, as well as H,S, CS,,
terpenes and THCs. The most prominent VOC was methanol, with a median emission factor
of 0.13 Ib/ton tall oil (TTO). Alpha-pinene and beta-pinene were identified in the emissions
from three of these tall oil reactor systems at varying levels from non-detect to 7.7 Ib/TTO.
Total hydrocarbon emissions from five tall oil reactors ranged from 0.11 to 9.8 1b/TTO, with
a median of 2.9 Ib/TTO. Typical tall oil yields in Ib/ton pulp for various parts of North
America are 90 for southern states, 80 for mid-Atlantic states, 40 for Canada, 125 for
southwestern states, 50 for east of the Cascades and 30 for west of the Cascades (41). These
yields may be used to convert emission estimates from Ib/TTO to Ib/ton pulp.

H. Causticizing Area Vents

Table 17 summarizes volatile organic emissions and emissions of terpenes, THCs and
ammonia from various miscellaneous vents in the causticizing area. The sources tested
include the causticizer/slaker, lime mud precoat filter, precoat filter vacuum pump exhaust,
white liquor filter, and green liquor clarifier. All the data from these sources (except
emissions of ammonia) came from the NCASI 16 mill MACT study and are reported in
NCASI Technical Bulletin No. 676 (13). Thus, only range and averages are shown here as
the individual mill data can be obtained from the NCASI report.

Table 17 presents emission data for 28 volatile organic compounds and terpenes from
these miscellaneous causticizing area vents. The total hydrocarbon emissions were also
measured using EPA Method 25A, and these data are included for each causticizing area vent
in Table 17. The emission data for many of these 28 compounds are non-detect. The most
prominent VOC emitted from the causticizing area vents was methanol.

As explained in Reference 13, the quality of the water used in the causticizing area
contributes to the level of VOC emissions from these causticizing area vents. The
temperature of the process operation and the vent gas flow rate also affect the level of VOC
emissions.

Emissions of ammonia were measured from seven slaker and causticizer tank vents.
The median emission of ammonia from the combined slaker/causticizer vents was about 0.46
Ib/ton CaO, making it the single largest “air toxic’ emission from this source. Ammonia
emissions from the other causticizing area vents were not available.
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VIII PAPER MAC S

Table 18 presents volatile organic compound emission data from four paper machines
and one pulp dryer. These data are subdivided into three categories: unbleached linerboard
machines (two), bleached pulp and paper machines (two) and semi-chemical corrugating
medium machines (one).

Emissions for 28 different volatile organic compounds are presented in Table 18 for
each of the three categories. Total hydrocarbons (THC) as measured by Method 25A and
terpenes are also included for each category in Table 18. The most prominent VOC emitted
from these paper machines was methanol, with a median emission rate of 1.21 Ib/ADTFP for
unbleached linerboard machines and 0.07 Ib/ADTFP for bleached pulp and bleached paper
machines. Note that all emissions are given in units of Ib/air dried ton of finished product
(ADTFP). The extent of the data was insufficient to determine whether the level of paper
machine additives in the final product or the fraction of purchased pulp used to make the final
product was instrumental in affecting the paper machine emissions. All five machines were
tested during the NCASI MACT study, and detailed descriptions of the testing and process
conditions are given in NCASI Technical Bulletin No. 681 (18).

The quality of the pulp and water slurry entering the paper mills, and the quality and
degree of recirculation of the paper machine white water are expected to contribute to the
level of volatile organic compound emissions from the paper machines. Paper machines
making unbleached paper emit higher levels of VOCs than paper machines making bleached
paper because unbleached pulp has had less washing stages before entering the paper mill than
bleached pulp. The temperature and vent gas flow rates from the paper machine operation
may also influence the level of VOC emissions from paper mills. VOC emissions from paper
mills can be very mill-specific, depending on the type of pulps dried and the chemicals used
in the papermaking process (sizing, defoamers, biocides, retention aids, felt cleaners, etc.).
Furthermore, paper machines with indirect heat drying can have different emissions from
those with direct heat drying. More data are needed before a better understanding can be
obtained relative to what causes paper machine emissions to vary from one operation to
another. NCASI is currently conducting extensive tests for ’air toxic’ emissions from several
non-integrated mill paper machines. These data should help in better understanding the
factors influencing paper machine emissions.

IX WOOD-FIRED BOILERS

Table 19A reproduces all the VOC emission data that were included in NCASI
Technical Bulletin No. 650 (2), except that instead of means or averages, medians (based on
criteria described earlier in Section III) are calculated for each emission category. Emissions
of 38 different VOCs from 20 boilers firing wood residue are presented in Table 19A. Also
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presented are emissions of PAHs and THCs. Prominent VOCs emitted as a resuit of wood
combustion include acetaldehyde, formaldehyde, methanol and naphthalene.

Table 19B presents all the trace metal emission data included earlier in Reference 2.
Once again, medians rather than means are utilized. Emissions of 17 trace metals and the
non-metal phosphorus from 17 wood residue-fired boilers are included. -

X PREDICTION OF METHANOL EMISSIONS

The most prevalent organic or inorganic ’air toxic’ compound emitted from each of the
sources presented in this report is shown in Table 20. Methanol is the most prominent Yair
toxic’ VOC emitted from many of these sources, accounting in most cases for nearly 90
percent of the total ’air toxic’ VOC emissions. In the NCASI MACT study (12-21)
correlations for methanol emissions from various sources in pulp and paper mills were
developed. These correlations were based on the levels of methanol concentration in the
water used in each unit process. Although the number of sources tested was limited, these
correlations were found to be quite good, with correlation coefficients (r®) ranging from 0.86
to 0.99. These correlations can be used to obtain a first order estimate of methanol emissions
from various unit processes in pulp and paper mills when combined with measurements for
methanol concentrations in the appropriate mill process liquid. A summary of these
correlations is presented below.

A. Oxygen Delignification

The controlling factor for total methanol emissions from O, delignification systems
(blow tank vent, washers and interstage storage tank vents) appears to be the level of
methanol in the post-oxygen delignification washer shower water. Mills use different water
sources for this shower water, and methanol concentrations in this water can vary widely.
This relationship of methanol emission from O, delignification as a function of the
concentration of methanol in the shower water was expressed as:

Y = 0.000625 » X + 0.322

where, Y = vent gas methanol emission rate, Ib/ODTP (oven dry ton of pulp)
X = methanol concentration of last post-oxygen shower water, mg/L

and the correlation coefficient () was 0.99 (12). According to this correlation, if the last
post-oxygen washer shower water contains no methanol, methanol emissions from the O,
delignification system are predicted to be 0.32 Ib/ODTP. Besides the methanol carried into
the O, delignification reactor with the washed pulp, methanol may also be generated as a
byproduct in O, delignification. Based on the median emission rate for ten O, delignification
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systems of 0.98 Ib methano/ADTUBP reported in Table 4, this implies that these two sources
of methanol, viz., generation and carryover with washed pulp, contribute, on average. up to
one-third of the total methanol emissions from O, delignification system vents, with the rest
attributable to shower water methanol content.

B.  Smelt Dissolving Tank Vents

On average, more NH, is emitted from smelt dissolving tank vents than methanol.
However, the most dominant hazardous air pollutant (HAP) emitted from smelt dissolving
tank vents is methanol. The concentration of methanol in weak wash or fresh water used both
to dissolve the smelt and scrub the particulate emissions from the smelt dissolving tank
contributes to methanol emissions from smelt dissolving tank scrubber vents. The quality of
the scrubber solution in mills varies considerably, and so does its methanol content. In the
NCASI MACT study (13) methanol emissions from smelt dissolving tank vents correlated
quite well with the concentration of methanol in four weak washes used in four smelt
dissolving tanks. The following relationship was developed (13):

Y = 0.00578 + X + 0.00064

where, Y = smelt dissolving tank methanol emissions, I/TBLS
X = methanol concentration in weak wash, mg/L

The correlation coefficient (r*) was 0.98 (13). If the above correlation were to be extrapolated
to include smelt dissolving tanks using fresh mill water and clean condensates, then for the
median methanol emission rate of 0.01 Ib/TBLS in Table 15A for 26 smelt dissolving tanks,
the solution used to dissolve the smelt and scrub the particulate matter emissions would
contain on average about 1.6 mg/L of methanol. Alternately, a scrubbing solution with 100
mg/L methanol would result in methanol emissions of about 0.58 Ib/TBLS.

C. Brownstock Washers

Methanol is the most dominant HAP emitted from brownstock washers, making up
nearly 90 percent of the total HAP emissions. For a given type of washer. the controlling
factor for methanol emissions from the brownstock washer system is the concentration of
methanol in the final shower water used in brownstock washing. Mills use various sources
for this shower water, and the methanol content can vary widely. Methano!l emissions from
vacuum drum brownstock washer systems correlated quite well with the level of methanol in
the last stage shower water (15), the relationship being expressed as:
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Y = 0.0011 « X + 0.375

where, Y = brownstock washer system methanol emissions, Ib/ODTP
X = final stage shower water methanol concentration, mg/L

The correlation coefficient (r*) was 0.86 (15). Median methanol emissions from 30 vacuum
drum units were given in Table 5 as 0.74 Ib/ADTP. Thus, based on the above correlation,
approximately half the methanol emissions can be attributed to the final stage shower water
methanol content.

D. Paper Machines

Methanol is the major HAP emitted from paper machines at integrated mills, usually
accounting for over 90 percent of the total VOC emissions. The methanol content of the
water in the pulp coming from the pulp mill varies considerably from mill to mill. Because
bleached pulps are washed more thoroughly than unbleached pulps, unbleached mills have
higher methanol content in the water associated with the pulp than bleached mills. Methanol
emissions from paper machine vents were found to be intimately related to the concentration
of methanol in the paper mill white water (18). This was expressed as:

Y = 0.00477 « X + 0.0953

where, Y = paper machine/pulp dryer methanol emissions, It/ADT of finished product
X = methanol concentration in white water, mg/L

with the correlation coefficient (r?) = 0.97 (18). Based on the median methanol emission rates
in Table 18 of 1.2 Ib/ADTFP for unbleached paper machines and 0.07 1b/ADTFB for
bleached paper machines, the above correlation suggests that the white water methanol
concentration is the overriding factor for unbleached paper machines and not so important a
factor for bleached paper machines.

E. Summary

The above equations can be used to predict the methanol emissions from these unit
processes with only a knowledge of the methanol concentration in the appropriate process
liquid stream. When using these predictive equations, it should not be inferred that methanol
in the water system is the only source of methanol emitted from the unit process. These
equations merely represent a very simple approach for obtaining a rough estimate of methanol
emissions. Additional data from other mills are needed to confirm the validity of these simple
predictive equations.



-26-

XI LE TIONS

Based on the emission data presented in this report, Table 21 provides an example
calculation of annual emissions of three compounds from each source that may be expected to
be emitted in the largest amounts. The sources in this table include pulping and recovery area
sources, bleach plants and paper machines. For purposes of illustration, only those
. compounds were considered for which a reasonable number of measurements were made with
appropriate test methods. Nominal source capacities, as shown, were used for these
illustrative calculations. Table 21 shows that several volatile organic compounds such as
methanol, acetone, and acetaldehyde and inorganic compounds such as ammonia and
hydrochloric acid may be emitted at rates more than 1000 lb/yr from sources located in pulp
and paper mills.

Table 22 provides similar example calculations of annual emissions for selected trace
metal compounds. As seen from the table, these emissions are generally very low, all being
under 350 lb/yr.

X CA IN OF EMISSION DATA

Before using this emission data compilation to estimate ’air toxic’ emissions from pulp
and paper mill sources, several precautions bear mentioning.

(1)  For some ’air toxic’ compounds, emissions were measured from only one unit process.
In such cases, these data should be used with extreme caution. Limited data such as these
need verification, especially when the single data point is used to represent all such unit
processes.

(2) For many unit processes, emissions of some ’air toxic’ compounds were always non-
detect. Furthermore, the detection limits varied widely from mill to mill. One may be
tempted to use one-half of the average of these detection limits. However, this may still give
a higher than reasonable emission rate for the air toxic’ compound.

(3)  Statistical methods for treating emission data with varying degrees of censoring (i.e.,
non-detects) were used as described in Section III. The empirical median is the most reliable,
as it uses all the relevant data. The NOR-PLOT median is the next most reliable, as it utilizes
the information from three or more detected observations in a set. The SDin median is the
least reliable. In cases where the non-detect data accounted for over 90 percent of the
population, it should be remembered that the median emission is purely a statistically derived
one and is to be used only because it is the most scientifically justifiable representative
median.
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4) Several of the test methods have not been validated for pulp and paper mill sources.
Emissions of several compounds obtained by the VOST and Semi-VOST methods need
further verification such as by mass spectroscopy. The best test methods used for
measurement of ’air toxics’ in this report are (1) the NCASI/Weston heated canister with
concentrator method with subsequent FID analysis and confirmation by mass spectroscopy and
(2) the NCASI impinger method for methanol, acetone, MEK and acetaldehyde with direct
injection GC analysis (or analysis of acetylacetone for formaldehyde).

(5)  The best approach for using the emission data in this report is to select the emission
source from the list of sources given that most closely represents the emission source of
concern. The emission data from this representative source(s) may be used to give the
expected emission range and average emission rate.

(6) In those cases where there is no clear representative source in the report for the source
being estimated, the best approach is to use the median of the sources in the study, mindful of
the previous precautionary notes given.

) Most of the data presented in this report constitute three one-hour runs. These data
may not reflect the process variability inherent in long-term average emission rates.

X1 SUMMARY

Emission data and relevant process information pertaining to these emissions from
several test programs during which emissions of various organic and inorganic ’air toxics’ and
total hydrocarbons were measured at chemical wood pulp and paper mills are compiled in this
report. This report is an update to the 1993 NCASI Technical Bulletin No. 650 (2) which
compiled ’air toxic’ emission data for boilers, pulp mills and bleach plants. Two most recent
studies (1993-1994), which covered emissions from sources in 26 mills (9,12-21), form the
bulk of the new data presented in this report. Emissions from bleach plants, chemical pulp
mill sources, recovery area sources, paper machines and wood-fired boilers are included. Pulp
mill sources include brownstock washers, O, delignification systems, deckers, thermal
oxidizers, pulp and black liquor storage tanks and uncontrolled NCGs. Recovery area sources
include black liquor oxidation tanks, kraft recovery furnaces (DCE and NDCE), sulfite
recovery furnaces, lime kilns, smelt dissolving tanks, tall oil reactors and causticizing area
vents. Paper mill sources include unbleached and bleached paper/pulp and corrugating
medium paper machines. Trace metal emissions from recovery furnaces (both kraft and
sulfite), lime kilns, smelt dissolving tank vents and wood-fired boilers are also included in this
report. This report contains the most recent and most comprehensive ’air toxic’ emission data
for chemical wood pulp and paper mills.
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TABLE 1 SUMMARY LIST OF SOURCES OF AIR TOXIC’ EMISSION DATA
SOURCE NO. OF SOURCES ’AIR TOXIC’ OTHER
TABLE NO. DESCRIPTION TESTED COMPOUNDS | EMISSIONS | REFERENCES
3 Bleach Plant 52 organics* CL/C10,/ 3to 10, 16
HCI/CO
4 Oxygen Delignification 10 organics* - 7,8,9,12
5 Brownstock Washer 37 organics* H,S 3,8,9,15
6 Uncontrolled 19 organics** H,S 3,9,14
Noncondensible Gases
Black Liquor Tank 8 organics* - 9,14
7 Pulp Storage Tank 5 organics* - 9,14
8 Decker 6 organics* - 9,14
Thermal Oxidizer 5 organics* - 9,14
9
10 Sulfite Pulp Mill 2 organics* - 19
Sources
11 Black Liquor 16 organics* H,S 3,8,9,17
Oxidation Tank
12A Kraft Recovery 21 organics* HCI/PAHs/ 3,4,89,17
Furnace with DCE H,S0,
12B Kraft Recovery 13 trace metals - 39
Furnace with DCE
12C NDCE Kraft 18 organics* HCl/PAHs/ 3,59,17
Recovery Furnace H,S0,
= el
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TABLE 1 (Cont’d) SUMMARY LIST OF SOURCES OF ’AIR TOXIC’ EMISSION DATA

==F==_—=_‘ ]
SOURCE NO. OF SOURCES | ’AIR TOXIC’ OTHER
TABLE NO. DESCRIPTION TESTED COMPOUNDS | EMISSIONS | REFERENCES
— o
12D NDCE Kraft 10 trace metals - 3,5,9
Recovery Furnace
13A Sulfite Recovery 5 organics* HCl 9,19
Furnace w
13B Sulfite Recovery 1 trace metals - 9,19
Furnace
14A Lime Kiln 28 organics* H,S/PAHs 3,5,9,13
14B Lime Kiin 13 trace metals - 3,59
15A Smelt Dissolving Tank 26 organics* NHy/H,S 3,5,9,13
15B Smelt Dissolving Tank trace metals - 3,5
16 Tall Oil Reactor organics* H,S 3,9
17 Causticizing Area 5 organics* NH, 9,13
Sources
Unbleached Paper 3 organics* - 18
Machine
18 Bleached Paper 2 organics* - 18
Machine
19A Wood Fired Boiler 20 organics** HCI/PAHs 3,9,22,23
d Fi i . 2
19B Wood Fired Bonlel;_”= 17 trace metals 9,22,23,24

*includes terpenes and total hydrocarbons
**includes terpenes for uncontrolled NCGs and total hydrocarbons for wood-fired boilers
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TABLE 2A SUMMARY OF C S USING NOR-PLOT FOR SEVERAL SOURCES

C,, COEFFICIENT OF VARIATION “
SOURCE Range Median No. _Jl
BLO Tank Vent 0.5 to 1.6E+10 10.9 13 ‘l
i Bleach Plant Vent 1.1 to 2.5E+04 5.1 20 “
“ Smelt Dissolving Tank Vent 1.2 to 59.1 17.0 5
Kraft Recovery Furnace, DCE 1.2 to 4.0E+17 108 14 ”
Kraft Recovery Furnace, NDCE 1.0to 11.6 3.0 9
Brownstock Washer Vent 0.7 to 3.4E+05 21.7 34 “
Deckers 1.0 to 8.7 33 7
Lime Kiln 391t 17.9 7.1 6
i 0, Delignification Vent 0.7 t0 103.4 1.6 11
NCG Thermal Oxidizer 2.0 to 4.2E+03 271 ] 7
Median (All Sources) 8.95 | “

TABLE 2B THEORETICAL RATIOS OF MEDIANS TO
EXTREME VALUES FOR DIFFERENT C. S

’r:—- C, $7TH 92ND otH |
L PERCENTILE PERCENTILE | PERCENTILE
“ 05 0.587 0516 0.414
1.0 0.392 0.311 0.211
2.0 0.240 0.169 0.100
4.0 0.150 0.094 0.043 Wl
8.0 0.100 0.057 0.022 |
“ 16 0.070 0.037 0012 |




TABLE3 SUMMARY OF ‘AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS

NO. OF
MILL TEST OXYGEN CAPACITY  WOOD BLEACHING % ClO2 CUCIO2  VENTS()
CODE  DATE DELIG? ADTBPDAY IYPE SEQUENCE SUBST. SCRUBBER TESTED REFERENCE
BPA1(i) | 1991/1892 | YES | 6508800 SW O(CD)EQ)D 50 YES 283 788
BPA2 1991 YES 725 HW _O(CD)XEO)D 15 YES 2 8
BPB 1601 NO 760 SW (DC)(EC)HED 50 YES 8 8
BPCia | 1088(i) NO 700 MIXED NA 0 NO 2 4
BPC1b_| 1090/1982 | YES | 7208728 | MIXED | O(CD)EOQ)HDED 25 NO 3 589
BPC2 1962 YES 728 SW O(CD)(EQ)HDED 22 NO 3 9
BPDa 1988 NO 700 NA NA NA N 2 4
BPDb 1980 YES 720 NA' O(CD)(EC)DED NA YES 3 5
BPE 1960 NO 1934 HWISW (CD)NEP)DD 5815 YES 1 9
BPF 1962 NO 1210 HWISW D(EPO)DEPD 100 YES 2 8
BPG 1601 NO 240 SW C(EP)H(EP)DP 0 NO 1 (]
BPH 1902 NO 991 HW/SW (OCYEQ)D 70 YES 1 9
BPI 1862 NO 330 SW CEH 0 NO 8 3
BPJ 1692 NO 440 SW CEH 0 YES 7 3
—BPK1 1992 NO 500 SW (DCYEC)HOH 70 YES 11 3
- BPK2 1692 NO 300 HW CEHDH NA YES 11 3
BPL1 1062 NO 725 HW MEM(EP)D 50 YES 1 3
BPL2 1692 NO 600 SW M(EO)D(EP)D NA YES 1(v) 3
BPL3 1962 NO 300 SW M(EO)DED NA YES 1 3
| BPM 1962 NO 740 HW (DC)D(EOP)D 80 YES 1 9
| BPMAT 1904 YES 725 HW O(DC)ED MEDWHIGH | YES 2 16
BPMAZ 1964 YES 379 SW__ [ O(DCYEO)D(E+O)D [MED W HIGH | NO 7 16
| BPMCT 1984 YES 816 HW O(C+D)(EC)D 18 YES 3 18
BPMC2 1994 YES 662 SW O(C+D)EQ)D 50 YES 3 16
BPME{ 1054 NO 721 SW DEDED 100 YES 18 16
BPME2 1604 NO 438 SW (C+D)HEDED 30 YES 3 18
BPME3 1004 NO 448 HW (C+D)HEDED 30 YES 3 18
BPMF1 1994 NO 749 HW (D,C+D)E,0+P)D 50 YES 3 18
BPMF2 1994 NO 762 SW___[D,C+D,C+D)EO)DE 50 YES ] 18
BPMJ 1994 NO 410 SW (D.C+D)(EOP)D 85 YES 2 18
BPMK 1994 YES 972 HW O(D,C+D}EO)DD 50 YES 4 18
BPML 1994 YES 1043 HW O(D,C+D)(EO)D 50 YES 1 16
BPMM1 1664 NO 443 HW (D.C+D)(E.O+P)D 60 YES 1 18
BPMM2 1994 NO 387 SW___ | (D.C+D)(E O+P)DD 35 YES 3 18
BPMN 1994 YES 1307 SW OD(EP)DD 100 YES 2 16
BPIAT 1993 NG 720 SW (CDYE.0+P)D 40 YES 1 ]
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NO. OF

MiLL TEST OXYGEN CAPACITY WOOD BLEACHING % Cl02 CIClO2 VENTS(i)

CODE DATE  DELIG? ADTBPIDAY  IYPE SEQUENCE SUBST, SCRUBBER TESTED REFERENCE
BPIA2 1993 YES 644 HW O(CDYE,O+P)D 40 YES 2 9
BPIB 1993 NO 750 HW C(EH)HD 0 YES 2 9
BPIC1 1993 YES 470 SW OD(CDYEOP)DD 50 YES 3 9
BPIC2 1993 YES 1500 SW OD(CDYEO)DED 40 YES 2 9
BPIC3 1993 YES 1500 SW OQ(EQ)(EO)DED - YES 2 9
BPIC4 1993 YES 1500 SW ODD(EO)DED 100 YES 2 9
BPID 1993 NO 1164 HW/ISW D(CDYEOP)(DP) 50, 30 YES 1 9
BPIE1 1993 NO 384 SW (CDYEOP)D 85 YES 3 9
BPIE2 1993 NO 470 HW (CDXEOP)D 65 YES 3 9
BPIF1 1993 NO 650 HW {CD)ED(EP)D (S02) 20 YES 10 9
BPIF2 1993 NO 730 HW/SW (CDYEH)D(EP)D(SO2 10 YES 11 9
BPIG 1993 NO 1500 HW/SW D(CD)YEOPP)DI[D] 50, 50 YES 1 9
BPIH1 19983 NO 750 SW D(CDYEOH)DE(DP) 55 YES 2 9
BPIH2 1993 NO 580 HW D(CD)(EOH)DE(DF) 15 YES 2 9
BPH1 1993 YES 800 HW/SW O(CD)YEOP)DED 25 YES 1 9
BPIii2 1993 NO 450 HW (CDYEOP)DED 8 YES 1 9
BPIJ 1993 NO 650 HW D(CDYEO)DD 6 YES 1 9

Notes

(i) Emissions at each location correspond to the entire bleach plant , unless otherwise noted.
(i) Mill BPA1 bleach plant was tested twice, once in 1991 and once in 1992.
(i) Mill BPC1 bleach plant was tested once at 0% CIO2 substitution (BPC1a) and twice at 25% CIO2 substitution (BPC1b).
{iv) For this mill, gases from CIO2 generator area were also sent to the bleach plant scrubber.

Bleaching Notations : C - Chiorine; D - Chiorine Dioxide; E - Alkaline Extraction; P - Peroxide; O - 02 or O2 Delig; H - Hypochlorite; M - Monox-L; SO2 - SO2;

References

. Texas Emissions Speciation Study - Emission Test Results, Roy F. Weston, January 1993.
. Air Emission Study for Humboldt Bay Kraft Pulp Milis, Vol. i, Final Report, Radian Corporation, Dec. 1, 1988.

3
4
5. California Air Resources Board, "Pooled Air Toxics Source Test Program for Kraft Pulp Mills," Report Nos. 3 & 4, Ecoserve, Inc., December 1990.
6. Pulp & Paper Manufacturing, Emission Testing and Method Development, EPA Contract No. 68D90055, Work Assignment No. 1-92, January 1992.
7. Testing of Non-combustion Processes in a Pulp & Paper Facility, EPA Contract No. 68090055, Work Assignment No. 2.02, August 1992.

8. Tests conducted by NCASI during 1990 & 1992.

9.

Individual Mill Test Results for 'Air Toxics' - NCAS! Mill File Information.

16. Volatile Organic Emissions from Pulp & Paper Mill Sources - Part V - Kraft Mill Bleach Plants, NCASI Technical Biletin No. 679, October 1994,
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TILE ORGANIC WL AVG —TEST
E«mo [ SADTEP _ THIADTSR MEWOO | ComeRtS
ACETALDE BPC1b0.013-1.18 B.16-04 CARB €0
[ACETALDE| BPDb 10.0258.50 mgim3| 1 CARB 430
ACETALDEHYDE 8PG | 0.0011 w0 0.0021 | 1.560 RT1 DRAFT
BPMAT ~ 9.8E-03 SAPINGER does not include OC & € tower verds |
BPMA2 1.06-02 does not inciude OC tower vent |
28605 WMPINGER  NCASIMETHOD
12608 IMPINGER [ NCASIMETHOD |
1] WPINGER NCASTMETROD
BPWIE2 N IMPINGER — NCASI METHOD
WMPINGER  NCASI METHOD
BPMFT]|
BPWF2| S9ED04| [ HEATED CANISTER “FID
B8P 2.4E03| | HEATED CANISTER scrubber inlet ested, not ouliet
BPMIK E HEATED CAN FiD
BPML 1.76-09] 16-3 B by impinger method
8.86-04| | HEATED CANISTER Fi0
3.1E-02] | HEATED CANISTER FID
BPMN 3.6E-03| | HEATED CANISTER FID
BPIAT HEATEDCANISTER | FID, 28c0Sby ONPH |
BP1A2 | 0.0078 t0 0,0077 | 7.76-03| | HEATED CANISTER | FID, 7.7E03 by DNPH
BPIB | 0.0086 0.010 | 9.5E-03] | HEATED CANISTER FID, 1.3E-02 by DNPH
BPIC1|__NDt0.002 TSEO4|]  WPINGER DNPH
BPICY SAE-04 S.4E04 “IMPINGER "DNPH
B 12603 2600 IMPINGER DNPH
BPID | 0.001 o 0.002 1.56-00 WIPINGER “DNPH
1] ND %o G.00015 1.06-04 MPINGER ~ DNPH_
BPIE2 | ND % 0.00015 1.06-04 WIPINGER DNPH
BPIF1 | 0.0010 10 0.0011 | 1.06-03 IMPINGER DNPH
BPIF2 | .00024 % 00028 | 25604 WAPINGER ONPH
N WIPINGER DNPH
BPINT [REATED CAMISTER | FID, 1.4E-03 Dby DNPH ]
8Pz HEATED CANISTER FID, 3.7E-04 by ONPH
BPL 4E00] | HEATED CANISTER ] FID, 2.0E-03 by DNPH
RANGE — MEDIAN
ND®3TEQ2 | 68E-04
[ACETONE BPA1 | 0.002 0 0.007 | 496-03]] NCASI & MOOTT
ACETONE BPAZ | 0.081 1 0.085 | MPINGER " NCASI METHOD
JACETONE BPB_ | NDo.O1] — WPINGER | NCAS| METHOOD
ACETONE Bt [ T4 R I TES] 1.0E-03] | MOD NIOSH 2000
ACETONE BPF | 00060001 | 90EQS SAPINGER  NCASIMETHOD |
IACETONE BPG | 0.0014 % 32608 VOST
ACETONE 00001 © 1 __WPINGER | NCAS! METHOD
ACETONE BFt_|0.0033 ¥ 0.0074 08 uis
ACETONE 8PJ D.009] Mis -
ACETONE BPK1 | 0.0011 0 0.0013 | 1.26-08 (1]
ACETONE BPI2 | 0.002 o 0.05% 1.86-02 M8
ACETONE B8P :u M3
ACETONE 8PL2 ] ND%0.180 M8
ACETONE BPLS NDS.0E M18 —
ACETONE BPMAT S.9EG3| | HEATED CANISTER | dows not inchude DC & E tower verts
ACETONE 6.0E 03| | HEATED CANISTER | _does not include DG tower vent
ACETONE BPMC1 6.4E03| | HEATED CANIS FID
ACETONE 1.2E-02 ] | HEATED CANISTER FID_
ACETONE 1 1.9E 00| | HEATED CANISTER FID
ACETONE 9.8E-D4| | HEATED CANISTER —_FID_
ACETONE 2.2E-04[ [HEATED CANISTER FiD
ACETONE 1] H CAN 0
ACETONE BPME2 9.3E-03] | HEATED CANISTER FID
ACETONE [2T] 3.7€-03| | HEATED CANISTER FID
ACETONE BPMK 3.1E-G3| | HEATED CANISTER FID
ACETONE BPML 1.36-03] | REATED CANIS —FiD
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TABLE 2A SUMMARY OF C S USING NOR-PLOT FOR SEVERAL SOURCES
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C,, COEFFICIENT OF VARIATION

BLO Tank Vent

Bleach Plant Vent 1.1 to 2.5E+04 5.1 20
Smelt Dissolving Tank Vent 1.2 to 59.1 17.0 5
Kraft Recovery Furnace, DCE 1.2 to 4.0E+17 10.8 14
Kraft Recovery Furnace, NDCE 1.0to 11.6 3.0 9
Brownstock Washer Vent 0.7 to 3.4E+05 21.7 34

| Deckers 1.0 to 8.7 3.3 7 |
“ Lime Kiln 3.9 t0 17.9 7.1 6
“ 0, Delignification Vent 0.7 to 103.4 1.6 11

! NCG Thermal Oxidizer 2.0 to 4.2E+03

Median (All Sources)

TABLE 2B THEORETICAL RATIOS OF MEDIANS TO
EXTREME VALUES FOR DIFFERENT C.S

e

" C, 87TH 92ND 97TH
PERCENTILE PERCENTILE PERCENTILE
0.5 0.587 0.516 0.414
1.0 0.392 0.311 0.211
2.0 0.240 0.169 0.100
4.0 0.150 0.094 0.043
8.0 0.100 0.057 0.022
16 0.070 0.037 0.012
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TABLE 2A SUMMARY OF C.S USING NOR-PLOT FOR SEVERAL SOURCES

C., COEFFICIENT OF VARIATION "

BLO Tank Vent 0.5 to 1.6E+10
Bleach Plant Vent 1.1 to 2.5E+04
Smelt Dissolving Tank Vent 1.2 10 59.1 17.0 s |

Kraft Recovery Furnace, DCE 1.2 to 4.0E+17 10.8 14
Kraft Recovery Furnace, NDCE 10to 11.6 3.0 9
Brownstock Washer Vent 0.7 to 3.4E+05 21.7 34
“ Deckers 1.0to0 8.7 33 7
Lime Kiln 39t 179 7.1 6
II O, Delignification Vent 0.7 to 103.4 1.6 11

2.0 to 4.2E+03

TABLE 2B THEORETICAL RATIOS OF MEDIANS TO
A FOR DIFFERENT C

16 0.070
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TABLE3 SUMMARY _OF ' T y SSIONS FRO IL ]
NO. OF
MILL TEST OXYGEN CAPACITY WOOoD BLEACHING % Cl02 Ci/cio2 VENTS(i)
CODE DATE DELIG ? ADTBP/DAY TYPE SEQUENCE SUBST, SCRUBBER TESTED REFERENCE
BPA1(ii) | 1991/1992 YES 6508800 SW O(CDYEOQO)D 50 YES 283 788
BPA2 1991 YES 725 HW O(CD)(EO)D 15 YES 2 8
BPB 1991 NO 760 SW (DCYEQ)HED 50 YES 8 8
BPC1a 1988(iii) NO 700 MIXED NA 0 NO 2 4
BPC1ib | 1990/1992 YES 7208728 MIXED O(CD)EO)HDED 25 NO 3 589
| BPC2 1992 YES 728 SW O(CDYEO)HDED 22 NO 3 9
BPDa 1988 NO 700 NA NA NA - 2 4
BPDb 1990 YES 720 NA O(CDYEO)DED NA YES 3 5
BPE 1990 NO 1934 HWISW (CD)(EP)DD 5815 YES 1 9
BPF 1992 NO 1210 HW/SW D(EPO)DEPD 100 YES 2 8
BPG 1991 NO 240 SW C(EP)H(EP)DP 0 NO 1 6
BPH 1992 NO 091 HWISW (DC)YEOQ)D 70 YES 1 9
BPI 1992 NO 330 SW CEH 0 NO 8 3
~ BPJ 1992 NO 440 SW CEH 0 YES 7 3 '
BPK1 1992 NO 500 SW (DC)(EOQ)HDH 70 YES 11 3 by
BPK2 1992 NO 300 HW CEHDH NA YES 11 -3 !
BPL1 1992 NO 725 HW MEM(EP)D 50 YES 1 3
BPL2 1992 NO 600 SW M(EO)D(EP)D NA YES 1(iv) 3
BPL3 1992 NO 300 SW M(EO)DED NA YES 1 3
| BPM 1992 NO 740 HW (DC)D(EOP)D 50 YES 1 9
BPMA1 1994 YES 725 HW O(DC)ED MED to HIGH YES 2 16
BPMA2 1994 YES 379 SW O(DC)(EO)D(E+O)D | MED to HIGH NO 7 16
BPMC1 1994 YES 616 HW O(C+D)(EO)D 15 YES 3 16
BPMC2 1994 YES 662 SW O(C+D)EQ)D 50 YES 3 16
BPME1 1994 NO 721 SW DEDED 100 YES 18 16
BPME2 1994 NO 436 SW (C+D)HEDED 30 YES 3 16
~ BPME3 1904 NO 448 HW (C+D)HEDED 30 YES 3 16
BPMF1 1994 NO 749 HW (D,C+D)(E,0+P)D 50 YES 3 16
BPMF2 1094 NO 762 SW (D,C+D,C+D)EO)DED 50 YES 9 16
BPMJ 1094 NO 410 SW (D,C+D)EOP)D 85 YES 2 16
BPMK 1994 YES 972 HW O(D,C+D)(EO)DD 50 YES 4 16
BPML 1094 YES 1043 HW O(D,C+D)(EO)D 50 YES 1 16
BPMM1 1994 NO 443 HW (D,C+D)(E,O+P)D 60 YES 1 16
BPMM?2 1994 NO 387 SW (D,C+D)E,0+P)DD 35 YES 3 16
BPMN 1994 YES 1307 SW OD(EP)DD 100 YES 2 16
BPIA1 1993 NO 720 SW (CD)(E,0+P)D 40 YES 1 9




—EIRSSIONS.
LATILE ORGANIC WiLL RANGE | AVG _YEST
POUND BiApTee TS0 _COMRMERTS
b)0.013-1.18 [X] CARS 430
[ CARB&0
0.0011 9000021 | 1 RTIDRAFT
1 9 “MPWNGER does not include OC & € tower vents
BPMA2 1.06-02 IMPINGER does not inciude DC tower vent
2861 IMPINGER NCAS| METHOD
12EL0 MPINGER NCASI METHOD
1 MPINGER NCASI METHOD
BPMEZ M WPINGER NCASI METHOD
g.:oggg E ' wmen;:: NCASI METHOD |
BPMF1 T__S35E04 RICANIS NCASTMETHOO/FID
BPMF2 |__5.9E-04] | HEATED CANISTER FID
BPWJ | _24E-03] | HEATED CANISTER | scrubber iniet tested, not outiel
BPMK 3.0603{ | HEATED CANISTER FiD
BPML 1.7E0| TED CANISTER | <2.1E-3 &/ADSTP by impinger method
1 8.8E-04| | HEATED CANISTER Fl0
3.1E-02| | HEATED CANISTER FAD
BPMN 36603 | HEATED CANISTER FiD .
BPIA1 HEATED CANISTER FID. 28603 by DNPH |
BPIA2 | 0.0078 10,0077 |  7.7E-03| | HEATED CANISTER | FID, 7.7E-00 by DNPH
BPIB | 0.0088100.010 | 9.5E03! | HEATED CANISTER FID. 1.3E-02 by DNPH
BPIC1| ND%©0002 | 78E04 _WMPNGER DNPH
BPIc2 S4E04 S4E04 WPINGER DNPH
[T ] 12E0 12E00 IMPINGER DNPH
BPID | 0.001 to 0.002 15608 IMPINGER DNPH
BAIET | ND to 0.00015 1.0E04[ | WAPINGER —_ONPH
BPIEZ] ND 0 0.00015 1.0E04 _WMPINGER DNPH
BPIF1 | 0.0010 %0 0.0011 | 1.06-03 WMPINGER DNPH
BPIF2 | 00024 %o .00026 | 25604 WMPINGER ONPH
BPIG N —_DNPH
BPIH1 N 'HEATED CANISTER | FID, 1.1E-C3 by DNPH____|
BPIHZ N HEATED CANISTER FID,_3.7E-04 by DNPH
B8P NOf2.4E-03] | HEATED CANISTER ! FID._2.0E-03 by ONPH
l i i
_RANGE | MEDIAN
ND % 3IE-02 8.86-04
I I —
ACETONE BPA1 | 0.0022%0.007 | 4.9E-G3|| NCASI& MOOT1
ACETONE BPA2 | 0.0811 0.085 83602 IMPINGER [ NCASIMETHOD 1
ACETONE BPB | N WMPINGER | NCAST METHOD
ACETONE BPE | 1.6E4t0 1.7E-3 | 1.06:031 | _MOD NIOSH 2000
Ac; ETONE BPF | 0.008 to 0.01 9.0E-03 WIPINGER NCASI METHOD
ETONE BPG | 0.0014 % 0.0078 | 32E-03 —_vosT
ACETONE “BPH | 0.0001 0 0.0002 | 1.6£-04 WPINGER NCASIMETHOD |
ACETONE ; BP1_1 0.0033 t0 0.0074 | _ 65031 M18
ACETONE i BPJ | X : M8 ! -
ACETONE ' BPK1| 0.0011 0 0.0013 | _ 126 "is
ACETONE BPK2 | 0.002 10 0.039 1.6E02 M1 -
ACETONE BPLY | .0E M3
ACETONE BPL2___ NDt00.16C S6E0! ™18 )
ACETONE BPL3 NO[B.0E03] M18 :
ACETONE IBPMA1 5.9E-03! | HEATED CANISTER | _does not mclude DC & E tower vents .
ACETONE BPMA2 snsml HEATED CANISTER does not nciude OC tower vent
ACETONE BPMC1 6.4E-03| | HEATED CANISTER | __FID
ACETONE IBPMCZ . 1.2E-02| | HEATED CANISTER | “FID
ACETONE [BPME1 |__19E-03| [ HEATED CANISTER | FID
ACETONE | BPME2 " __98E-D4| | HEATED CANISTER “FID
IACETONE __ [ | BPMEJ i 2.2E-04] HEATED CANISTER | FiD 1
/ACETONE ___ BPMF1 .__35E007  HEATED CANISTER FI0 |
ACETONE . " [BPMF2 +__9.3E031 "HEATED CANISTER . FID ;
ACETONE . BPMJ . 37E03i HEATED CANISTER FID_ ;
ACETONE . TT8PMK J1EQ3] HEATED CANISTER ; —_FID e

IACETONE ) 1 BPML 1.3E03 HEATED CANISTER FID
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EMISSIONS

VOLATILE ORGANIC MILL RANGE AVG TEST
Eompouuo CODE | I/ADTBP _ | IB/ADTBP METHOD COMMENTS
[ACETONE PMM1 6.06-04| | HEATED CANISTER FID
ACETONE 12E-02| | HEATED CANISTER “FID_
ACETONE BPMN 2.6E-03| | HEATED CANISTER FID
[ACETONE BPIA1|__ND i0 0.013 7.3E-03| | HEATED CANISTER FID, 2.86-03 by DNPH
ACETONE BPIAZ| 0.010t0 0.011 | 1.06-02| | HEATED CANISTER FID, 4.4E-03 by DNPH
[ACETONE BPIB | 0.013100.016 | 1.4E-02] | HEATED CANISTER FID, 1.76-02 by ONPH
IACETONE _ BPIC1| _NDt00.015 4.2E-03| | HEATED CANISTER FID
ACETONE BPIC2| _ 43E-03 4.36:03 IMPINGER DNPH
[ACETONE BPIC3| _ 3.8E-03 3.8E-03 IMPINGER DNPH
ACETONE BPID | ND to 0.003 2.2E-03| | HEATED CANISTER FID, 3.6E-03 by DNPH
[ACETONE BPIET]| 0.010t0 0.018 | 1.46-02] | HEATED CANISTER | FID, 8.0E-03 by DNPH
ACETONE BPIE2| 0.011to 0.025 1.7E-02 | | HEATED CANISTER FID, 8.0E-03 by DNPH
ACETONE BPIF1 | 0.0005 to 0.0047 2.2E-03 | { HEATED CANISTER FID, 1.2E-02 by DNPH
ACETONE BPIF2 | 0.0005 10 0.0047 | 2.2E-03 | HEATED CANISTER FID, 4.7E-03 by DNPH
ACETONE BPIG ND to 0.0003 1.8E-04 IMPINGER DNPH
ACETONE BPIH1 ND[1.1€-02] | HEATED CANISTER FID, 1.1E-03 by DNPH
IACETONE BPIHZ ND[8.4E-03] | HEATED CANISTER FID. 5.1E-04 by DNPH
/ACETONE BPIl ND{4.9E-03] | HEATED CANISTER FID
[ACETONE _ BPIZ ND{9.2E-03] | HEATED CANISTER FID
[ACETONE _ BPIJ ND[3.3E-03] | HEATED CANISTER | FiD, 5.0E-03 by DNPH
NO. OF TESTS| | DETECTS — RANGE MEDIAN

4% 37 NDto 1.6E01 | 3.1E-03
[ACETOPHENON BPAZ ND[3.66-05 MO010
ACETOPHENON BPIA1 D[1.8E-02] | HEATED CANISTER FID, ND[1.1E-04] by DNPH
ACETOPHENON BPIA2 ND[4.1E-02] | HEATED CANISTER | FID, ND{6.3E-04) by DNPH
IACETOPHENON B8PIB ND[2.0E-02] | HEATED CANISTER FID, ND{1.5E-03] by DNPH
ACETOPHENON BPICT ND[1.1€-02] | HEATED CANISTER FID, NDJ2.0-03] by DNPH
ACETOPHENON| BPID ND[6.9E-03] | HEATED CANISTER FID, NDf4.2E-04] by DNPH
[ACETOPHENON BPIET ND[1.56-02] | HEATED CANISTER FID, ND{4.0E-04) by ONPH
ACETOPHENON BPIE2 ND{1.6E-02] | HEATED CANISTER FiD, ND[4.0E-04] by DNPH
[ACETOPHENON BPIF1 ND[3.4E-02) | HEATED CANISTER FID, ND[1.4E-04] by DNPH
ACETOPHENONE BPIF2 ND[2.1E-02] | HEATED CANISTER | FID, ND[5.0E-05] by DNPH
(ACETOPHENON BPIG ND[7.5E-03] | HEATED CANISTER FID, ND[3.2E-04] by DNPH
[ACETOPHENON BPIH1 ND[2.26-02] | HEATED CANISTER FID, ND{4.2E-04} by DNPH
ACETOPHENON BPIH2 NDJ[1.7E-02] | HEATED CANISTER FID, ND{1.1£-04) by ONPH
ACETOPHENON BPIl1 ND|9.4E-03] | HEATED CANISTER FID
ACETOPHENON BPI2 NO[1.9E-02] | HEATED CANISTER FID
ACETOPHENON| BPlJ ND{6.7E-03] { HEATED CANISTER FID, ND[7.4E-05] by DNPH
NO. OF TESTS| | DETECTS RANGE MEDIAN

16 0 ND ND
&BOLElN BPA1 ND {1.2E-5) MOO11
ACROLEIN BPG | 1.7E-5to 3.0E-S 2.5E-05 RTI DRAFT
_f\_C__ROLElN BPMC1 ND[3.3E-04 IMPINGER NCAS| METHOD
ACROLEIN BPMF1 1.0E-04| | HEATED CANISTER FID
ACROLEIN BPMF2 ND{4.5E-04] | HEATED CANISTER FID
ACROLEIN BPMJ 2.7E-05| | HEATED CANISTER FiD
ACROLEIN BPMK 1.2E-04| | HEATED CANISTER FID
ACROLEIN BPML ND[9.66-05] | HEATED CANISTER FID
ACROLEIN IBPMM1 ND[2.5E-05] | HEATED CANISTER FID
ACROLEIN BPMM2| 1.7E-03| | HEATED CANISTER FID, U
ACROLEIN BPMN 1.7E-04| | HEATED CANISTER FID, U
ACROLEIN BPIA1 ND{8.3E-03] | HEATED CANISTER FiD, ND[2.1E-04) by DNPH
ACROLEIN BPIA2 ND{1.9E-02] | HEATED CANISTER FID, ND[2.2E-04] by DNPH
ACROLEIN 8PIB ND[9.3E-03] { HEATED CANISTER FID, ND[1.4E-03] by DNPH
ACROLEIN BPICI NDI[9.5E-04 IMPINGER DNPH
ACROLEIN BPID ND[3.2E-03) | HEATED CANISTER FID, ND{2.1E-04] by DNPH
ACROLEIN BPIE1 ND(1.9E-04 IMPINGER DNPH
ACROLEIN BPIE2 NO[1.9E-04 IMPINGER DNPH




—
TILE ORGANIC MILL RANGE AVG TEST
N & THOD wg&s
ACROLEIN B8PG 1 [ MPWIGER DNPH_
ACROLEN B DNPH
ACROLEIN 8PN HEATED CANISTER FID, NDJ2.1E-04) by DNPH
[ACROLEIN 8PNt 4E03] | HEATED CANISTER FID
ACROLEIN BPI2 HEATED CANISTER FID
ACROLEIN B8P | HEATED CANISTER | FID, ND|1.1E-04] by ONPH |
NO.OF TESTS|| DETECTS RANGE
24 7 I_NDto 1.76-03 2.0606
1
ACRYLONITRILE 8PG | NO[1.3E-04] VOST
JANILINE 8PA2 M0010
BPIA1 | 0.0021 0 0.0087 | 29605 _FID.
BPAZ | FiD_
BENZALDE BPIB | % 0.0018 1IED FID.
BE BPICT | 18E _FID
BENZALDE 8PID 2E FID
BPIE1 FID
BPIE2 FiD
BENZALDE BPY1 | 0.0005 % 0.0011 9E-04 FiD
[ ND© 00005 | 28604 FiD_
8P1G FD
BPH1 FID_
BENZALDE BPIH2 iE FID_
BE B8Py | : FiD
[ — 1
NO.OF TESTS| | _DETECTS —___RANGE
13 ;. NDw 37EG3 | 1.1E04
BPCla] S4w6ugmd | 45606 VOST
BPOa VOST
BPDb 1E. CARB 422
BPG - 9.7E05 VOST
2] | ] M8
BPJ 1]
BPK1 ND [0.004) | M18
B8PK2 | WND®00025 | 21E03 10
BENZENE BPLI ) 13
l‘—aeuzsne BPLZ 'ND{0.004] ™18
BENZENE BPL3 ND{0.008} | M8 —_
lseuzeus TBPMA1 IND[1.8E04] | HEATED CANISTER ;| _does not include DC & E tower vents
[BENZENE |BPMA2 6.3E-05| | HEATED CANISTER |___ does not include DC tower vert
BENZENE 18PMC1 4.2E-04] | HEATED CANISTER | _ FiD
BENZENE X iBPMC2 1.3E-04] | HEATED CANISTER | _ FID
BENZENE _IBPMET 1.8E-04_| HEATED CANISTER FID
BENZENE _ | L IBPMEZ 1.0E04' | HEATED CANISTER FID
BENZENE  BPMEJ’ ND[2.2E-04] | HEATED CANISTER _ FID
BENZENE T1BPMF1] 6.0E-05| [ HEATED CANISTER | _ FID
BENZENE L IBPMIF2 7.9€-041 | HEATED CANISTER FID
BENZENE 1 BPMJ 2.4E-05| | HEATED CANISTER FID
[BENZENE [TBPMK | ND[3.8E05] | HEATED CANISTER F1ID
BENZENE | BPML ND{S2E-05] | HEATED CANISTER FID
[BENZENE |1 T gPMMI NO{1.4E-05] | HEATED CANISTER | FID
BENZENE ! BPMM2 ND[3.3E-04] { HEATED CANISTER _ FID
BENZENE 1. _BPMN 7.9E-05_ 1| HEATED CANISTER _ FID
BENZENE L  + BPIA1 ND{1.2E-02] | HEATED CANISTER FiD
BENZENE | BPIA2 ND{2.7E-02] ; HEATED CANISTER FID
BENZENE . BPIB ND{1.3E02] HEATED CANISTER FID
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JABLE S ! y
. EMISSIONS
NOLATILE ORGANIC MILL RANGE AVG TEST
CODE!__WADTBP _ LIWADTBE AR THOD COMMENTS
|BPIC1 13E-02] | HEATED CANISTER FID
BPID | ND{4.5E-03] [ HEATED CANISTER FID
BPIE1 | NDt0 0.010 S2E-03| | HEATED CANISTER _FID
BPIEZ| NDto 0.011 5.5E-03| | HEATED CANISTER FID
BPIF1 | NDt00.023 1.2E02| | HEATED CANISTER FID
BPIF2 | NDt00.014 7.1E-03| [ HEATED CANISTER | FID
BPIG ND[4.9E-03] | HEATED CANISTER FID
[BPIH1 ND[1.5E-02] | HEATED CANISTER FID
BPIH2 ND[1.1E-02] | HEATED CANISTER FID
BPI ND{6.0E-03] | HEATED CANISTER FID
BENZENE BPII2 ND(1.2E-02] | HEATED CANISTER FID
BENZENE BPIJ ND{[4.4E-03] | HEATED CANISTER FID
NO.OF TESTS|| DETECTS RANGE MEDIANT
a1 16 NDto 2.3E-02_| 6.2E-06
BROMODICHLOROMETHANE | | BPG | 0.002310 0.0076 | _ 5.1E-03 VOST
BROMODICHLOROMETHANE || BP! | IND [0.0054 M18
BROMODICHLOROMETHANE || BPJ ND 0. M18
BROMODICHLOROMETHANE | | BPK1 ND [0.0044] Mi8
BROMODICHLOROMETHANE | | BPK2 | 0.0035 to 0.0039 | 3.7€-03 mM18
BROMODICHLOROMETHANE || BPL1 ND[0.0032 M18
BROMODICHLOROMETHANE _| | BPL2 ND([0.004; M18
BROMODICHLOROMETHANE || BPL3 | ND 1t 0.013 8.5E-03 M18
NO.OF TESTS|[| DETECTS RANGE MEDIANY
] 3 NDto1.3-02 | 2.5E-03
BROMOME THANE BPG ND[6.4E-04 VOST
CARBON DISULFIDE BPG ND[2.8E-04 VOST
BPCla| 281028 ugm3 | 15605 VOST
BPCib| <24-614ug/m3 | 8.7E-04 CARB 422
BPDa | 4.110 7.1 ugm3 | 5.5E-05 VOST
BPDb ND[4.2E-04 CARB 422
BPG | 7OE7t02.1E3 | 65604 VOST
BPL1 ND[3.0E-03 M18
BPL2 NO{4.0E03 M18
BPL3 ND{8.0E-03 Mi8
[BPMAT ND(3.7E-03] | HEATED CANISTER | does not include DC & E tower vents
CARBON TETRACHLORIDE BPMA2 ND[1.6E-03] | HEATED CANISTER | _does not include DC tower vent
CARBON TETRACHLORIDE BPMC1 ND[2.4E-03) | HEATED CANISTER FID
CARBON TETRACHLORIDE BPMC2 ND[2.9E-03] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPME1 ND{4.5E-03] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPMEZ ND[4.1E-03] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPME3 2.3E-03 | | HEATED CANISTER FID
CARBON TETRACHLORIDE BPMF1 ND[2.2E-03] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPMF2 3.0E-03 | | HEATED CANISTER FID
CARBON TETRACHLORIDE BPMJ ND[5.3E-04] | HEATED CANISTER FID
ICARBON TETRACHLORIDE BPMK ND[7.7E-04] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPML ND(1.1E-03] [ HEATED CANISTER FiD
CARBON TETRACHLORIDE BPMM1 ND[2.8E-04] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPMM2 ND[6.8E-03] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPMN ND{1.2E-03] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPIAT ND[2.3E-02] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPIAZ ND|5.3E-02] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPIB ND[2.6E-02] | HEATED CANISTER FID
CARBON TETRACHLORIDE BPIC] ND(1.56-02] | HEATED CANISTER FID
[CARBON TETRACHLORIDE BPID ND[38.8E-03] | HEATED CANISTER FID




— — " ERRESIONS
TILE ORGANIC MILL | RANGE AVG TEST
%@'2 COOC| _RVADTRP __LBVADTDP JMETHOO | COMMENTS
1 [REATED CANISTER FID_
BPiE2 1 FID
BPtE1 HEATED CANISTER FID
B8PIF2 HEATED CANISTER FiD
BPIG. TE-03] | HEATED CANISTER FID
BPIHT [HEATED CANISTER FID
BPIH2 HEATED CANISTER FiD
BRI ND{3 2E-02] | HEATED CANSSTER FID
BPIR NO[2.5E HEATED CANISTER FID
BPY ND{8.6E HEATED CANISTER FID
. RANGE | MEDIANT |
ND to 3.0603 42607 T
3-CARENE BPI_| ND 0.0278 166w [0
3-CARENE B8PJ | 1E4®9E4 51604 [0
ENE BPKT | )
E BPRKZ W18
E 8PLT M18
3-CARENE B8PL2 NDJ0.004] M18
3-CARENE B NDJ0.008) M8
NO. OF TESTS| | DETECTS RANGE MEDAN
7 2 ND W 28E02 | 1.3t
[CATECHOL BPAZ_ M0010
]
CHLORINE BPIB_ 3E WPINGER NCASI METHOD
CHLORINE BPICT 1E WAPINGER NCASI ME THOD
CHLORINE BPID | 0.0016 to 0.0091 | 5.1€-03 IMPINGER NCASI ME THOD
CHLORINE BPIE1| 0.567 0 0.655 6.1E01 MPINGER NCASI METHOD
CHLORINE BPIE2Z| 0.587 & 0.656 6.1E01 MPINGER NCASI METHOD
CHLORINE BPIFY | 0.0126 % 0.0260 | 1.06-02 WIPINGER NCASI METHOD
CHLORINE BPIF2 | 0.0215 5 0.0453 | 28602 WMPINGER NCAS! METHOD
[CHLORINE BPIG | ND®O&S | 20601 MPINGER NCASI ME THOD
CHLORINE BPIH1 D[2.9€: IMPINGER NCASI METHOD
CHLORINE BPIH2 ND % 0.0981 3.6E-Q2 WMPINGER NCASI METHOD
CHLORINE. BPI1 | 0.0579% 0.0062 | 816 “WPINGER —m—‘u_emoo
CHLORINE 8Pl Nqazgﬁi[ IMPINGER NCASI METHOD
NO.OF TESTS|| DETECTS RANGE
12 ] ND ® 0.656 23602
CHLORINE DE BPIB NI __WMPINGER NCASI METHOD
CHLORINE DE BPICT ND{2.1E-05] WMPINGER NCAS| ME THOD
CHLORINE OE T BPID | 0.0010t0 0.0071 | 31603 IMPINGER NCASI ME THOD
CHLORINE OIOMIDE ,BPIE1! 0.23510 0.397 IIEO M_EINGER NCASI METHOD
CHLORINE ou‘iﬁoe i 1BPIE2: 0.235t00.397 @  3.1E-01 IMPINGER NCASI METHOD
CHLORINE OE BPIF1 | 00060 t0 0.0173 | 1.06-02] | IMPINGER NCASI METHOD
CHLORINE DIGIIDE BPIF2 | 0.0117 ©00.0280 | 1.86E-02| | WIPINGER NCAS| METHOD
CHLORINE D! IDE BPIG . 0.951 to 1.431 1.2E+00! ! IMPINGER NCASI METHOD
CHLORINE 3 BPIH1 ! 1.5E- | MPINGER NCAS! METHOD
CHLORINE DICOVIDE BPIH2 | 0.0219 t0 0.1 o.1se'_@mm [T WAPINGER NCAS| METHOD
CHLORINE DIQ{IDE R B_F’_lh 0.123100.130 ' 1.3E-01! . IMPINGER NCASI METHOD
CHLORINE DIOXIDE i BPY ! NqCJEEi ! IMPINGER 1 NCASI METHOD
NO. OF TESTS|, DETECTS RANGE MEDIAN : ;
12(° 8. . ND to 1.431 1.3E02] ! i
! i K | |




- ~—EMISSIONS _
OLATILE ORGANIC RANGE AVG TEST
POUND DE | ___W/ADTBP __| IADTBP METHOD _COMMENTS _____ |
CH 1.5E. VOBT -
CHLOROBENZENE ND[2.2E-04] | HEATED CANISTER | does not include DC & E tower vents
CHLOROBENZENE 9.3E-05| | HEATED CANISTER | _does not include DC tower vent
CHLOROBENZENE 1.0E-04| | HEATED CANISTER FID
CHLOROBENZENE 1.7E-04| | HEATED CANISTER FID
CHLOROBENZENE 2.1E-04| [ HEATED CANISTER FID
[CHLOROBENZERE ND[2.5E-04] | HEATED CANISTER FID
CHLOROBENZENE 1.4E-04| | HEATED CANISTER FID
CHLOROBENZENE ND[1.4E-04] | HEATED CANISTER FID
CHLOROBENZENE 1.76-04 | | HEATED CANISTER FID
CHLOROBENZENE 1.8E-05 | | HEATED CANISTER FID
CHLOROBENZENE ND[4.7E-05] | HEATED CANISTER FID
CHLOROBENZENE ND{6.4E-05] | HEATED CANISTER FID
CHLOROBENZENE ND[1.7E-05] | HEATED CANISTER FID
CHLOROBENZENE 6.7E04 | | HEATED CANISTER FID
CHLOROBENZENE NO[7.3E-05] | HEATED CANISTER FID
CHLOROBENZENE _ ND|[1.7€-02] | HEATED CANISTER FID
CHLOROBENZENE ND{3.9E-02] | HEATED CANISTER FID
CHLOROBENZENE NO[1.9E-02] | HEATED CANISTER FID
|CHLOROBENZENE ND{1.1E-02] | HEATED CANISTER FID_
CHLOROBENZENE ND{6.5E-03] | HEATED CANISTER FID
NE ND{1.56-02] | HEATED CANISTER FID
NE ND{1.5E-02] | HEATED CANISTER FID
NE ND[3.3E-02] | HEATED CANISTER FID
NE ND{2.0E-02] | HEATED CANISTER FID
|CHLOROBENZENE _ ND[7.1E-03] | HEATED CANISTER FID
CHLOROBENZENE ND{2.1E-02] | HEATED CANISTER FiD
CHLOROBENZENE ND{1.6E-02] | HEATED CANISTER FID
CHLOROBENZENE ND{8.8E-03] | HEATED CANISTER FID
CHLOROBENZENE ND{1.8E-02] | HEATED CANISTER FID
CHLOROBENZENE ND{6.3E-03] | HEATED CANISTER FID
NO.OF TESTS|| DETECTS RANGE MEDIANY
31 8 ND 1067604 | 13E05
CHLOROFORM, 4.1E-02| | HEATED CANISTER | does not inciude DC & E tower vents
CHLOROFOR 8.2E-02]| | HEATED CANISTER | does not inciude DC tower vent
CHLOROFORM| 8.9E-02| | HEATED CANISTER FID
CHLOROFORM 6.2E-02| | HEATED CANISTER FiD
CHLOROFORM| 9.56-03 | | HEATED CANISTER FID
CHLOROFORM| BPME2 7.8E-03| | HEATED CANISTER FID
CHLOROFORM BPME3 7.7E-01| | HEATED CANISTER FID
CHLOROFORM BPMF1 3.3E01] | HEATED CANISTER FID
CHLOROFORMI BPMF2 1.2E-01| | HEATED CANISTER FID
CHLOROFORM: BPMJ 2.3E-02| | HEATED CANISTER FID
CHLOROFORM BPMK T.1E01] | HEATED CANISTER FID
CHLOROFORM BPML 2.2E01| | HEATED CANISTER FID
CHLOROFORM BPMM1 1.8€-02| | HEATED CANISTER FID
CHLOROFORM BPMM2 2.7E01] | HEATED CANISTER FID
CHLOROFORM BPMN 2.0E-03| | HEATED CANISTER FID
CHLOROFORM BPIAT | _ND 10 0071 42E02| | HEATED CANISTER FID
CHLOROFORM BPIAZ | 0.043100.046 | 4.4E02] | HEATED CANISTER FID
CHLOROFORM| BPIB | 0.360100.400 |  3.86-01] | HEATED CANISTER FID
CHLOROFOR BPIC1 | 0.078100.137 | 1.2E-01| | HEATED CANISTER | _ FID, 2.4E-01 by CONTINUOUS
[CHLOROFORM BPIC2 48E02| | CONTINUOUS
CHLOROFORM BPIC3 1.4E-01 CONTINUOUS 5.1E-02 by HEATED CANISTER< FID
CHLOROFORM BPIC4 13E-01]| CONTINUOUS
CHLOROFORM BPID | 0.038t00.044 | 4.0E-02| | HEATED CANISTER FID
CHLOROFORM BPIE1| 0.052100.061 | 55E02] | HEATED CANISTER FID
CHLOROFORM BPIEZ| 0.053100.063 | 56E-02] | HEATED CANISTER FID
CHLOROFORM BPIF1| 0.109t00.156 | 1.26-01| | HEATED CANISTER FID
CHLOROFORM BPIF2 | 0.170100.240 | 2.1E-01] | HEATED CANISTER FID
CHLOROFORM BPIG | 0.023t00.035 | 2.9E-02] | HEATED CANISTER FID




"~ EMISSIONS
TILE ORGANIC MILL RANGE AVG YEST
N BIADTEP | BIADTEP METWOO T COMMENTS |
BPWii| NO®WOONS | S4E02|) FiD
ICHLOROFORM_ Fii( 0.128 %0 0231 1.8E01]] [HEATED CAMISTER _FiD
'CHLOROFORM BPH1 | 001490047 | S2E-02| | HEATED CANISTER FID
CHLOROFOR BPI2 | 0.085 % 0.142 1.1E-01] | HEATED CANISTER | FID, 6.5€-02 by CONTINUOUS __|
CHL 8PL | 0.053 % 0.047 4.1E-G2| | HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIAN
E<) <) ND % 0.77 62602
“Note: emissions e (s function of bleaching conditions;
See ent of Table for to estimate chioroform genaration and emission
L
CHLOROMETHANE BPG ND(B.8E-04 VOST
im- CRESOL 8PN HEATED CANISTER Fi0
lm— CRESOL [ 7] HEATED CAMISTER FiD
NO. OFT§S1’S4 DETECTS RANGE EDIA
2 0 ND ND
o- CRESOL BPIA1 1. HEATED CANISTER FID
- CRESOL BPIA2 7E: HEATED CANISTER FID
o- CRESOL 8PiB 1 HEATED CANISTER FiD
o-CR BPICT K] Fib
jo- CRESOL B8P HEATED CANISTER FiD
o- CRESOL BPIE1 1. HEATED CANISTER FID
o- CRESOL BPIE2 3 HEATED CANISTER FiD
o- CRESOL BPIF1 26-02] | HEATED CANIS FI0
o CRESOL BPIF2 1.9€ HEATED CANISTER FID
o- CRESOL 8PIG 8E: HEATED CANISTER FiD
o CRESOL BPIH1 | [ 3 HEATED CANISTER FID
o- CRESOL BPIH2 | D{1.6E-02] | HEATED CANISTER FID
o- CRESOL BRIt 8.5E. HEATED CANISTER FID
o- CRESOL B8P 1.7E HEATED CANISTER FID
o- CRESOL BPW | 0.009 t0 0.017 1.3€-02 || HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIAN
15 1 ND t0 0.017 5.6E-04
BPIAT NOR1E WIPINGER DNPH
BPIA2 N WIPINGER DNPH
8P1B ND(1. — WAPINGER DNPH
CROTONALDEHYDE B8PID | NOR2.1E-04] IMPINGER DNPH
CROTONALDEHYDE BPIET ND[2.3E-04 IMPINGER ) DNPH
[CROTONALDEHYDE BPIE2 3E-04] IMPINGER f DNPH
CROTONALDEHYDE BPIF1 ND{1.6E-04] | WMPINGER i ONPH
CROTONALDEHYDE BPIF2 BE05] IMPINGER 1 DNPH
CROTONALDEHYDE BPIG _ 2 1E-04] IMPINGER DNPH
CROTONALDEHVYDE BPIHL [3.2E-04) IMPINGER DNPH
CROTONALDEHYDE BPIHZ: 1E-04) IMPINGER ; DNPH
CROTONALDEHWYDE 8P | ND o 1.8E04 95E05 IMPINGER [ DNPH
" L
NO. OF TESTS| | DETECTS RANGE MEDIAN"S 1
12 1 [ ND %o 1.8E-04 4.9E-06 |
| i —
CUMENE . .. BPG 1.7€04" VOST
[CUMENE . BPI . 0.0056}; M13
ICUMENE B8PJ OE-5 1o SE-4 2.76-04 . M18
CUMENE "~ BPK1 0.0044] M8
CUMENE . ' BPK2 0.0074); M18




EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST e
POUND CODE I/ADTBP Ib/ADTBP METHOD COMMENTS
(CUMENE BPL1 NDf0.0032 M18
(CUMENE BPL2 ND{0.004} M18
CUMENE BPL3 NDIO. ] M18
CUMENE BPIAY ND{0.018) | | HEATED CANISTER FID
CUMENE BPIA2 ND[0.042] | | HEATED CANISTER _FID
CUMENE BPIB NDJ{0.016] [ | HEATED CANISTER FID
CUMENE BPIC1 ND[0.012] | | HEATED CANISTER FID
CUMENE BPID ND{0.0068)]| | HEATED CANISTER FID
CUMENE BPIE1 ND{0.016] | | HEATED CANISTER FID
CUMENE BPIE2 ND{0.01 HEATED CANISTER FID
CUMENE BPIF1 ND{[0.035] | | HEATED CANISTER FID
CUMENE BPIF2 NDJ0.021] | | HEATED CANISTER FID
CUMENE BPIG ND[0.0075]| | HEATED CANISTER FiD
CUMENE BPIH1 ND[0.022] | | HEATED CANISTER FID
CUMENE BPIH2 ND[0.017] | | HEATED CANISTER FID
ICUMENE BPIJ ND[0.0068]| | HEATED CANISTER FiD
NO. OF TESTS DETECTS RANGE MEDIAN*"
21 2 ND to 5.0E-04 1.3E-05
CYCLOHEXANONE BPID ND[3.2E-04 IMPINGER DNPH
CYCLOHEXANONE BPIE1 NDJ[3.3E-04 IMPINGER DNPH
(CYCLOHEXANONE BPIE2 ND{3.3E-04, IMPINGER DNPH
ICYCLOHEXANONE BPIF1 | ND to 0.0006 3.2E-04 IMPINGER DNPH
CYCLOHEXANONE BPIF2 | ND to 0.0002 9.4E-05 IMPINGER DNPH
[CYCLOHEXANDNE BPIG ND{2.1E-04 IMPINGER DNPH
NO. OF TESTS DETECTS RANGE MEDIAN"
[ 2 ND to 6.0E-04 2.9E-05
[p-CYMENE BPG | 8.0E-7to 1.5E-4 | S5.1E-05 VOST
iP-CYMENE BP! ND to 0.0032 2.7E-03 M18
ip-CYMENE 8PJ | 1.8E-4 to 1.4E-3 8.0E-04 M18
p-CYMENE BPK1 ND [0.004] M18
|p-CYMENE BPK2 ND [0.00 M18
p-CYMENE BPL1 ND[0.003 M18
{p-CYMENE BPL2 ND[0.004 M18
p-CYMENE BPL3 ND{0.008] M18
NO. OF TESTS DETECTS RANGE MEDIAN®
8 3 ND to 3.2E-03 1.3E-05
1.2-DIBROMOMETHANE BPC1b| <29.3-57.8 ug/m3 2.3E-04 CARB 422
1,2-DIBROMOMETHANE BPDb | <293 - 781 ug/m3 8.2E-04 CARB 422
1,2-DIBR THANE BPG | 1.2E6t0 1.1E4 2.7E-05 VOST
1,2-DIBROM THANE BPL1 ND[0.003] M18
1,2-DIBROMOMETHANE BPL2 ND{0.004] M18
1,2-DIBROMOMETHANE BPL3 | 1 ND[0.008] M18
| |
NO. OF TESTS DETECTS i RANGE ' MEDIAN"
6 3 | NDto 8.2E-04 2.0E-05
1
1.1-DICHLOROETHANE BPG ND{[9.7E-05 VOST
; [
! |
1,2-DICHLOROETHANE ! BPG ND[6.9E-05 VOST
1.2-DICHLOROETHANE 'BPMA1| ND[7.8E-04] | HEATED CANISTER | does not include DC & E tower vents
1,2-DICHLOROQOETHANE BPMA2: . 2.4E-04| | HEATED CANISTER does not include DC tower vent
{1.2-DICHLORQETHANE BPMC1i ND[5.2E-04] | HEATED CANISTER FID
1,2-DICHLOROEYHANE BPMC2! ND[6.2E-04] | HEATED CANISTER FID




TILE ORGANIC MILL m_gg_g AVG — JEST
N CO0E | iADTRE —ETHoD o U ——
1 1 —FiD
1 “Fb
1,2-DICHLOR FID_
1,2-DICHLOR E BPMF1 X HEATED CANISTER FID
{1.2-DICHLOROETHANE BPWIF2 1.1 HEATED CANISTER __FID
[1.2-DICHLOROETHANE 8PV 11 HEATED CANISTER 1D
1.2-DICHLI FHANE BPMK 1. HEATED CANISTER FI0
1,2-DICHLOROETHANE BPML HEATED CANISTER FID_
1,2-DICRLOROETHANE 1 IND{S. HEATED CANISTER FID
1.2-DICHLOROETHANE 1.0E-03| | HEATED CANISTER E)
1,2-DICRLOROET HANE TBPMN | — ND25E H D CANISTER FiD
1,2-DICHLOROETHANE 8P NO{7.TE-G3] | REATED CANISTER FID ]
1.2-DICRLOROETHANE | BPIR ND(1.6E-02] | HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE WW
18 ND % 1.06-03 22604
1,1 FHENE BPG NO{1 VOST
n ,2-0&an01!6$§0ng BPG X] VosT
1.2 FHYLENE 1 4.“a:m doss not include DC & E tower vents |
1.2 FHVLENE | 1 [HEATED CANISTER | not Tower vent
1,2-DICHLOROETHYLENE 1] S.0E-04 | | HEATED CANISTER FID_
[1.2-DICHLOR: grvmzue 3 HEATED CANISTER FID_
1,2-DICHLOROETHYLENE BPME1 “NO[7 1€ HEATED R FID
[1.2-DICHLOROETHYLENE | [BPME2 2€04[ [H FID_
[1,2-DICHLOROEFTHYLENE BPMES| 3.6E-04] | HEATED CANISTER F1D
1,2-DICHLOROETHYLENE BPMF1! NOR.5E HEATED CANISTER FID
1,2-DICHLOROETHYLENE BPME2! {__4.2E-04] | HEATED CANISTER FiD
1,2-DICHLOROETHYLENE BPMY T 6.0E05] | HEATED CANISTER FID
|1,2-DICHLOROETHYLENE BPMK NO{1.2E HEATED CANISTER “FID_
1,2-DICHLOROETHYLENE BPML 1.7E "HEATED CANISTER FID
1,2-DICHLOROETHYLENE 1 ND{4.4E HEATED CANISTER “FID_
{1,2-DICHLOROETHYLENE 6.1E-04| | HEATED CANISTER FID
1,2-DICRLOROETHYLENE BPMN 1.9€-04| | HEATED CANISTER FiD
1,2-DICHLOROETHYLENE 8P NO[7.5E HEATED CANISTER FiD
(1.2-OICHLOROEJHYLENE B8PIZ ND{1.56-02] | HEATED CANISTER FID
N 1
NO, OF TESTS|| DETECTS " RANGE MEDIAN |
17 | ND W 6.1E-04 6.0-051 ]
1
DIMETHYL DISULFIDE BPG ND[1.2E VOST
DIMETHYL DISULFIDE BPME1 ND{1.1E HEATED CANISTER FID
DIMETHYL DISULFIDE BPMEZ 1.0E HEATED CANISTER FID
DIMETHYL DISULFIDE | |BPMES ND[1.2E-02] | HEATED CANISTER FiD
DIMETHYL DISULFIDE 'BPMF 1. ND[S.7E-03] | HEATED CANISTER ' FID
DIMETHYL DISULFIDE BPMF2 6.8E-03)| | HEATED CANISTER : FID
DIMETHYL DISULFIDE [ 8Pwd ND{1.4E-03] ' HEATED CANISTER _ FID
DIMETHYL DISULFIDE | BPMK | ND[2.06-03] | HEATED CANISTER | FiD
DIMETHYL DISULFIDE T8PML ND[2.7E-03] | HEATED CANISTER _ FID
DIMETHYL DISULFIDE | Emm. ND{7_{E-D4] | HEATED CANISTER | FiD
IDIMETHYL DISULFIDE O{1.7€-02] | HEATED CANISTER | _ 1D
DIMETHYL DISULFIDE “TEPMN ND{3.06E-03] | HEATED CANISTER FID
DIMETHYL DISULFIDE TTBPIAT NO(1.4E HEATED CANISTER | FID
{DIMETHYL DISULFIDE BPIAZ ND[32E-02] ' HEATED CANISTER FID
/DIMETHYL DISULFIDE _. BPIB ND{1.6E-02] | HEATED CANISTER . FID
DIMETHYL DISULFIDE ; [BPIC1 ND{9.0E-03] | HEATED CANISTER _ FID
DIMETHYL DISULFIDE 8PID ND{5.4E-03] | HEATED CANISTER | FID
DIMETHYL DISULFIDE "BPIET_ 0.068 10 0.27" 1.86-01' ' HEATED CANISTER FID




EMISSIONS
MILL | RANGE AVG _TEST

CODE| WADTBF__Tb/ADTEP |1 WETHOD _ COMME}

BPIE2 | 0.010 to 0.030 1.3_5“"-0: | |HEATED CANISTER FID__

BPIF1| 0.017%00035 | 1.9e-02|| HEATED CANISTER FID_

BPIF2| 0.012t00.024 | 1.4E-02| | HEATED CANISTER FID
DIMETHYL DISU BPIG ND[5.9E-03] | HEATED CANISTER FID
DIMETHYL DIS BPIH1 ND[1.7E-02] | HEATED CANISTER FID
DIMETHYL DIS BPIH2 NO[1.4E-02] | HEATED CANISTER FID
DIMETHYL DISU BPIl1 ND[7.3E-03] | HEATED CANISTER FID
DIMETHYL DISU BPH12 ND{1.5E-02] | HEATED CANISTER FiD
DIMETHYL DISU BPW NO[5.3E-03] | HEATED CANISTER FID
NO. OF TESTS RANGE MEDIANJ

27 ND to 2.7E-01 4.7E-04
DIMETHYL SU BPG NO[1.4E-05 VOST
DIMETHYL SU BPME1 ND[7.5E-03] | HEATED CANISTER FID
DIMETHYL SU BPME2 ND{6.8E-03] | HEATED CANISTER __FID
DIMETHYL SU BPMES D[7.7E-03] | HEATED CANISTER_ FID
DIMETHYL SU BPMF1 3.0E-03| | HEATED CANISTER FID
[DIMETHYL SU BPMF2 5.4E-03| | HEATED CANISTER FID
DIMETHYL SU BPMJ ND{9.0E-04] | HEATED CANISTER FiD
DIMETHYL SU BPMK ND[1.3E-03] | HEATED CANISTER FID
DIMETHYL SU BPML ND[1.8E-03] | HEATED CANISTER FID
DIMETHYL SU PMM1 ND|[4.7E-04] | HEATED CANISTER FID
DIMETHYL SU PMM2) 8.7E-03| | HEATED CANISTER FID, U
[DIMETHYL SU BPMN —ND[2.0E-03] | HEATED CANISTER FiD
IDIMETHYL SU BPIA1| 0.037100.105 | _7./E-02| | HEATED CANISTER FID
[DIMETHYL SU BPIAZ | 0.011t00.036 | 1.9E-02| | HEATED CANISTER FID
DIMETHYL SU 8PIB 0.008 to 0.010 8.7E-03 | | HEATED CANISTER FID
DIMETHYL SU BPIC1 ND{6.0E-03] | HEATED CANISTER FID
DIMETHYL SU BPID ND[3.6E-03] | HEATED CANISTER FID
DIMETHYL SU BPIE1{ 0.105t00.173 1.3E-01 | HEATED CANISTER FiD
DIMETHYL SU BPIE2 | 0.028100.056 | 4.4E-02| | HEATED CANISTER FID
DIMETHYL SU BPIF1 | 0.014to 0.033 2.1E-02| | HEATED CANISTER FID
DIMETHYL SU BPIF2 i 0.011 to 0.026 1.7E-02| | HEATED CANISTER FID
DIMETHYL SU BPIG ND[3.9E-03] | HEATED CANISTER FID
DIMETHYL SU BPIH1 NDf1.2E-02] | HEATED CANISTER _FID
DIMETHYL SU BPIH2 ND{9.0E-03] | HEATED CANISTER FID
DIMETHYL SU BPIl1 | ND to 0.005 3.5E-03 | | HEATED CANISTER FID
DIMETHYL SU BPII2 ND[9.9E-03] | HEATED CANISTER FID
DIMETHYL SUU BPW ND[3.5E-03] | HEATED CANISTER FiD
NO_OF TESTS RANGE MEDIAN"
27 ND to 1.7E-01 2.1E-03

ETHANOL BPI | _ND to 0.0042 35603 Mi8
ETHANOL 8PJ ND {0.009] M18
ETHANOL BPK1 ND [0.0044) M18
ETHANOL BPK2 ND to 2.2E-4 1.5E-04 M18
ETHANOL BPL1 ND[0.0032] M18
ETHANOL BPL2 ND to 0.008 4.0E-03 M18
ETHANOL BPL3 ND{0.008] M18
ETHANOL BPIA1 ND[6.8E-03] { HEATED CANISTER FID
ETHANOL BPIA2 ND to 0.033 1.6E-02! | HEATED CANISTER FID
ETHANOL BPIB | 0.012t00.018 [ 1.5E-02| | HEATED CANISTER FID
ETHANOL BPIC1 ND1o0.007 | 2.9E-03|| HEATED CANISTER FID
ETHANOL BPIC3 | 1.7E-03| | HEATED CANISTER FID
ETHANOL BPIC4 ! 2.5E-03| { HEATED CANISTER FID
ETHANOL BPID ND[2.7E-03] | HEATED CANISTER FID
ETHANOL BPIE1 ND{6.0E-03] | HEATED CANISTER FID
ETHANOL BPIE2 ND{8.3E-03] | HEATED CANISTER FID
ETHANOL BPIF1 ! ND[1.3E-02] | HEATED CANISTER FID
ETHANOL [BPIFZ_ ND|8.2E-03] | HEATED CANISTER FIiD




— EMISSIONS
ANIC MILL RANGE AVG TEST
e _BADTRP I RVADTOP METHOD | COMMENTS |
[ fiD
BPWT FiD
SPH2 [ HEATED CANISTER FID
B8P HEATED CANISTER FID
BPIZ HEATED CANISTER FID_
8Py HEATED CANISTER FID
DETECTS RANGE EEDIAN
8 ND to 3.36-02 21E04
1 ' — p—
[ETHYL BENZEW BENZENE TBPG | 0.0to1.6E4 3.4E05]) VOST
IETHYL BENZENE 8P ND Mi8
ETHYL BENZE! BPJ ND M8
ETHYL BE B8PK1_ Mi8
ETHYL BENZER 8P D Mi8
ETHYL 8PLI M18
ETHYL BENZE BPL2_ M13
ETHYL BE B M18 —
ETHYL BPIA1 [HEATED CANISTER FID
ETHYL BENZE BPIA2 HEATED CANISTER FiD
ETHYL BENZE 8PIB 1.8 HEATED CANISTER FID
ETHYL BE 8PID HEATED CANISTER FiD
ETHYL BENZE BPIET 1. HEATED CANISTER AD
ETHYL BPIE2 g HEATED CANISTER FiD
ETHYL BPIEY HEATED CAN| FID
ETHYL BPIF2 0E HEATED CANISTER FID
ETHYL BENZE BPIH1 0E HEATED CANISTER FID
ETHYL BENZE BPIH2 1.5€ HEATED CANISTER “FID___
ETHYL BENZE 8PN [HEATED CANISTER FID
ETHYL BENZENE BPIR2 1.7€-02] | HEATED CANISTER FID
ETHYL BENZENE | BPW Ng5.95-031 "HEATED CANISTER FID
1 1!
NO.OF TESTS| | DETECTS |, RANGE MEDIAN— |
21 1 ND to 3 46-05 1.1E06
BPCIb| 42E4 W 53E4 | 48604 CARB €30
BPBPM 1.0E3 0 1.1E3 | 1.1EDS CARB 430
BPOb 1.06-161.0 SSE02 CARB 430
8PG ﬁ-a 0284 | 23€04 RT1 ORAFT
BPMK 21603 IMPINGER ONPH
BPML NOPS.8£-5) IMPINGER DNPH_
1 6E “IMPINGER ONPH
[l ND21E02) | IMPINGER ONPH
| | BPMN 1 ND{4 1E-04) IMPINGER DONPH
~7IBPIA1|_ND to 0.00033 23604 , IMPINGER ! DNPH
{TBPIA2 | 0.0005 10 0.0016 | 9. 1E04 IMPINGER ___| DNPH
|1 8P1B ND{1.56-03] IMPINGER | DNPH
BPIC1| NDt10 00023 | 7.6E-04: IMPINGER y DNPH
1 BPIC2 | 6.76-04 IMPINGER : DNPH
D | BPIC3 : i 4.6E-04 IMPINGER ' DNPH
[FORMALDEHYODE .~ BPID_.00036 to 0.00078 55604 IMPINGER : DNPH
[FORMALDEHYDE [ TBPIET] NDt00.00022 | 1.3E-04 | IMPINGER T ONPH
[FORMALDEHYDE " BPIE2 | ND to 0.000. 1.9E04 IMPINGER 1 DNPH
[FORMALDEHYDE —-BPIF1 D.00018 0 0.00029 _ 2.3604 "] IMPINGER DNPH
FORMALDEHYDE TT8PIF2 | ND to0.000074 | 3.3E05'] _ IMPINGER DNPH
FORMALDEHYDE " BPIG | 00094 t00.0019 | 1303 _ IMPINGER DNPH
FORMALDEHYDE . | BPINA ND3.2E-04] IMPINGER DNPH
FORMALDEHYDE "BPIH2 ' _ND to 0.00051 2.4E-04 IMPINGER ONPH
[FORMALDEHYDE " BPLJ |0.00046 10 0.0011 ___ 8.2E-04 IMPINGER DNPH
v
‘ i
INO. OF TESTS' | DETECIS __RANGE MEDIAN
) 24 18 ND to 5.9602 2.4E-04
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EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST
@POUND CODE I/ADTBP Ib/ADTBP METHOD COMMENTS
HEXACHLOR [BPICT | 0.014%0,026 | 1.66-02] | HEATED CANISTER _FiD
HEXACHLOROC! BPIF1 ND{7.8E HEATED CANISTER FID
HEXACHLOROC | BPIF2 ND{4.7E-02] | HEATED CANISTER FID
HEXACHLOROCKCLOPENTIDIEN BPIG ND[1.7E-02) | HEATED CANISTER FIiD
IHEXACHLOROCYCLOPENTIDIEN 8Pl ND[2.1E-02] | HEATED CANISTER FID
HEXACHLOROCYCLOPENTIDIEN 8PIi2 ND[4.4E-02] | HEATED CANISTER FiD
NO. OF TESTS DETECTS RANGE MEDIAN®Y
[} 1 ND to 0.026 1.6E-03
HEXACHLOROETHANE BPIC1 ND(2.2E-02] | HEATED CANISTER FID
HEXACHLOROETHANE BPIC3 2.5E-02| | HEATED CANISTER FID
HEXACHLOROETHANE BPIF1 ND| S.SE-OZi | HEATED CANISTER FiD
HEXACHLOROETHANE BPIF2 ND{4.1E-02] | HEATED CANISTER FID
HEXACHLOROETHANE BPIG ND{1.5E-02] | HEATED CANISTER FID
HEXACHLOROETHANE BPIl1 ND{1.9E-02] | HEATED CANISTER FI1D
HEXACHLOROETHANE BPII2 ND{3.8E-02] | HEATED CANISTER FID
INC.OF TESTS|| DETECTS RANGE_ MEDIAN""
7 1 ND to 0.025 2.1E-03
{n-HEXANE BPG ND[1.8E-04] | VOST
In-HEXANE BPMK 2.8E-05] | HEATED CANISTER FID
n-HEXANE BPML ND{4.9E-05] | HEATED CANISTER FiD
n-HEXANE BPMM1 ND[1.3E-05] | HEATED CANISTER FID
n-HEXANE BPMM2 2.1_E£4;)_ HEATED CANISTER FID
n-HEXANE BPMN 3.1E-05] | HEATED CANISTER FID
In-HEXANE BPIA1 ND[2.1E-02] | HEATED CANISTER FID
n-HEXANE BPIA2 ND{[3.0E-02] | HEATED CANISTER FiD
n-HEXANE BPIB ND{1.4E-02] { HEATED CANISTER FID
n-HEXANE BPIC1 ND{8.2E-03) | HEATED CANISTER FID
n-HEXANE BPID ND{5.0E-03] [ HEATED CANISTER FID
n-HEXANE BPIE1 ND[1.1E-02] [ HEATED CANISTER FiD
|n-HEXANE BPIE2 ND[1.2E-02] | HEATED CANISTER _FID
n-HEXANE BPIF1 ND[2.5E-02] { HEATED CANISTER FiD
In-HEXANE BPIF2 ND[1.5E-02] | HEATED CANISTER FID
n-HEXANE 8PIG ND[5.4E-03] | HEATED CANISTER FID
n-HEXANE BPIH1 NO{1.6E-02] { HEATED CANISTER FID
n-HEXANE BPIH2 ND[1.3E-02] | HEATED CANISTER FID
n-HEXANE BPI ND{6.8E-03] | HEATED CANISTER FID
in-HEXANE BPII2 ND[1.4E-02] | HEATED CANISTER FID
n-HEXANE BRI ND{4.9E-03] | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN®
21 3 ND to 2.1E-04 8.6E-07
|
HYDROCHLORICG ACID { BPI | 2.6E-3t0S.4E-3 4.0E-03 M26 Note: M26 1s not an approved method
HYDROCHLORIC ACID i BPJ | 1.5E-2to 1.7E-2 1.6E-02 M26 Note: M26 is not an approved method
HYDROCHLORIC ACID BPK1 | 2.5E-3to 3.5E-3 3.0E-03 M26 Note: M26 is not an approved method
HYDROCHLOR|G ACID BPK2 | 4.1E-2t0 8.1E-2 6.1E-02 M26 Note: M26 is not an approved method
HYDROCHLORIC ACID BPID ND to 0.062 2.3E-02 M26A Note: M26 is not an approved method
HYDROCHLORI|G ACID BPIH1 2.6E-02 M26A Note: M26 is not an approved method
HYDROCHLORIG ACID BPIH2 | 0.022 to 0.024 2.3E-02 M26A Note: M26 is not an approved method
NO. OF TESTS DETECTS | RANGE MEDIAN|
7 7 ND to 8.1E-02 2.3E-021 ¢
] ]
| |
IODOMETHANE . BPG ! ND[5.3E-05] | VOST
' ¢ y by




— — BMISSIONS -
NOLATILE ORGA MILL RANGE AVG TEST
N RADTSP [ WVADTES MeTwoo I _cowments |
ISOPROP: B =Yy <1EEE —wis_
ISOPROP. 8PJ | Mg
ISOPROP. BPK1 | 1.6E5 10 49ES M1
1SOPROP, BPK2 | 29E-S® 3.1E3 | 30603 M8
ISOPROPANOU 8PL1 N M8
ISOPROPANOL B8PL2 NDJ0.004) M8
ISOPROPANON BPLS ND{0.008] | | M8
ISOPROP, BPIAT HEATED CANISTER FiD_
ISOPROPANOL] BPIAZ [{HEATED CANISTER FID_
ISOPROP/ BPIB N [[HEATED CANISTER FID
1SOPROPANOL  BPID u'%_T—Tna D CANISTER FID
1SOPROPANOL BPIET | ND{0.0078)| | HEATED CANISTER FID
ISOPROPANOL BPIEZ | NDFO. HEATED CANISTER FiD
8PIF1 | N HEATED CANISTER FID
BPIF2 ND{O.OX HEATED CANIS FID
BPtH1 NDJ0.011] | | HEATED CANISTER FID
8PIH2 [ [[HEATED CANISTER FID
BPIN [[HEATED CANISTER FiD
BRI to 0.021] | HEATED CANISTER FiD
BPL NDJ0.0034]| | HEATED CANISTER FID
RANGE
ND to 2.1E-02 13607
™ BPAT | 0002002 10601 WPINGER “NCASI METHOD |
METHANOL BPA2| 340®0405 3.8E+00 WAPINGER |  NCASIMETHOD :j
METHANOL 8PB | 0.2900.32 31E01 WMPINGER NCASI METHOD
I:METHANOL BPCID| 1.1E4t0 1 .4E3 | S.7E-04] | MOD NIOSH 2000
ME THANOL 0.0137 % 0.142 4E-02] | MOD NIOSH 2000 _
[METHANOL [ BPOb | <7 10 887 83601 WATER TRAIN
[METHANOL | " BPE | 0.02510.09 51E02| | _MOD NIOSH 2000
IMETHANOL 1 BPF | 0370042 | 39ED1 IMPINGER NCAS| METHOD
[METHANGL i1 8PG 5 T 15601 VOST o
METHANOL B8PH | 0.003 ¥ 0.008 6.36-03 IMPINGER NCASI| METHOD
IWTHANOL B | 0.055©0.123 8TER M3
METHANOL BPJ | 0.054%0.128 9.06-02 M18
METHANOL BPK1 |_0.100 to 0.253 30603 M18
METHANOL BPKZ | 0.250  0.480 3SEO01 M8
METHANOL BPL1 | 0.0192 % 0.0224 | _1.96-02 M8
MEVHANOL (T 8PL2 | 0.080 % 0.108 92602 M8
METHANGL BPL3 | 0.072 to 0.088 8.06-02 M18
METHANOL B8PM | 0.007 1 0.227 1.6E01 wis
METHANOL [IBPMAT 2.2E-01| | HEATED CANISTER | does not inciude DC & E tower vents
IMETHANOL BPMA2 1.3E-01] | HEATED CANISTER does not include DC tower vent
IMETHANOL T 'BPMC1 1.2E-01! | HEATED CANISTER FID
METHANOL " IBPMC2! 1.3E-01] | HEATED CANISTER FID
IMETHANOL i IBPME 1, . 1.9€-01| | HEATED CANISTER FID
IMETHANOL ! |BPME2! | 8.3E-02}| | HEATED CANISTER FID
IMETHANOL - IBPMEJ’ © S5.2E-Q2) | HEATED CANISTER Fli0
IMETHANOL IBPMF 1 1.2E-01. - HEATED CANISTER , FID .
IMETHANOL T IBPMF2] 5.2E-01! | HEATED CANISTER FID
IMETHANOL B8PMY ' 1.8E-01{ | HEATED CANlS'I’E§ . FID
IMETHANOL ] BPMK | 4.2E-02 | | HEATED CANISTER | FID
IMETHANOL , BPML | 4.9€-02! | HEATED CANlSTg FID
LI_AELTHANOL 1 BPMM1! : 1.1E-02| { HEATED CANISTER FID il
IMETHANOL | i 3.4_E-01 HEATED CANISTER ﬂ_D ‘!
IMETHANOL | BPMN . 1.7E-01, HEAT;D CANISTER | FID ,
IMETHANOL "IBPIA1! 0.058 t0 0.156 1.1E-01| | HEATED CANISTER | FID 1
IMETHANOL 'BPIA2 0067 to 0.267 1.5€-01 ' HEATED CANISTER . FID !
IMETHANOQL BPIB 0.502 t0 0.710 6.0E-01:: HEA@CANISTER | FID ]
IMETHANOL «BPIC1 0.236 10 0.291 2.6E-011 ' HEATED CANISTER | FID. coeliuted with ACETALDEHYDE |
IMETHANOL BPIC2 1.5E-01: - HEATED CANISTER ! FID. coeliuted wth ACETALDEHYDE
METHANOL 8PIC3 2.1E-01 ' HEATED CANISTER : FID coeiluted with ACETALDEHYDE
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JABLE3 y
EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST
POUND CODE| __R/ADTBP __|/ADTEP METHOD COMMENTS
_ _ .
METHANOL BPICA 3.8E-01| | HEATED CANISTER | FID, coefluted with ACETALDEHYDE |
METHANOL BPID | 0.068 to 0.090 7.8E-02| | HEATED CANISTER FID
METHANOL BPIE1| 00850 0.194 1.4E-01] | HEATED CANISTER __FID
METHANOL BPIE2 | 0.101 to 0.206 1.6E-01] | HEATED GCANISTER FID
METHANOL BPIF1 | 0.014 to 0.022 1.8E-02{ | HEATED CANISTER FID
METHANOL BPIFZ | 0.014 to 0.022 1.9E-02| | HEATED CANISTER FID
METHANOL BPIG | 0.013100.122 8.6E-02 | | HEATED CANISTER | FID, coelluted with ACETALDEHYDE
METHANOL BPIH1 | 0.048t0 0.117 8.3E-02| | HEATED CANISTER FID
METHANOL BPIHZ | 0.126t00.178 1.5E-01| | HEATED CANISTER FID
METHANOL BPI | 0.010to 0.057 35E-02| | HEATED CANISTER FID
METHANOL BPFIlZ | 0.135t0 0.218 1.8E-01 | | HEATED CANISTER FID
[METHANOL BPIJ_| 0.060 to 0.098 7.8E-02 | | HEATED CANISTER FID
NO.OF TESTS[| DETECTS RANGE MEDIAN
51 51 ND to 4.05 1.2E-01
BPA] | 8.9E-5108.0E-4 | 4.9-04] | NCASI & MOOT1 ﬁ
BPA2 | 0.0023 t0 0.0031 | 2.7E-03 IMPINGER NCASI METHOD
BPB NDJ0.01] IMPINGER NCASI METHOD
BPF_| 0.0003 to 0.0006 | _ 4.0E-04 IMPINGER NCASI METHOD
BPG | 7.5E-4to 14E-3 | ©.4E-04 VOST
BPH ND[2.1E-04 IMPINGER NCASI METHOD
BPI_ ND (0.005_4]1 Mi8
BPJ IND [O. M18
BPK1 ND [0.0044 M8
BPK2 ND{0.0074] mis
8PL1 ND{0.0032] M18
BPL2 NDJ{0.004) W8
BPL3 ND{0.008] M18
BPMA1 6.9E-04| | HEATED CANISTER | does not include DC & E tower vents
BPMA2 11E-03| | HEATED CANISTER | does not inciude DC tower vent
BPMC1 12E03| | HEATED CANISTER FID
BPMC2 8.36:04| | HEATED CANISTER FID
BPME1 9.4E-04| | HEATED CANISTER FID
BPME2 1.6E-03| | HEATED CANISTER FID
N BPME3 4.1E-04| | HEATED CANISTER FID
[ BPMF1 2.7E-04| | HEATED CANISTER FID
METHYL ETHY[ [KETONE BPMF2 1.1E03 | | HEATED CANISTER FID
METHYL ETHY( [KETONE BPMJ 4.9E-04| | HEATED CANISTER FID
METHYL ETHY(IKETONE BPMK 3.6E-04] | HEATED CANISTER FID
|METHYL ETHY[ [KETONE BPML 5.1E-04| | HEATED CANISTER FID
METHYL ETHYL|KETONE BPMM1 TAE-04| [ HEATED CANISTER FID
lMETHYL ETHYL[KETONE PMM2 1.4E-03| | HEATED CANISTER FID
METHYL ETHY[ [KETONE BPMN ND[2.1E-04] | HEATED CANISTER FID
IMETHYL ETHY[[KETONE BPIA1 ND{1.1E-02| | HEATED CANISTER FID, 1.4E-03 by DNPH
IMETHYL ETHYL [KETONE BPIAZ ND[2.5E-02] | REATED CANISTER FID, 2.9E-03 by DNPH
IMETHYL ETHYL KETONE BPIB ND{1.2E-02] [ HEATED CANISTER FiD, 1,0E-02 by DNPH
[METHYL ETHY[ KETONE BPIC1 ND[6.9E-03] | HEATED CANISTER FID, 6.3E-04 by DNPH
METHYL ETHYL KETONE BPIC2 S5E-04 IMPINGER DNPH
METHYL ETHY[ [KETONE BPID ND[4.1E-03] | HEATED CANISTER FID. 1.9E-04 by DNPH
METHYL ETHYLKETONE BPIE1| _ND 1o 0.010 4.9E-03| | HEATED CANISTER FID, ND[2.4E-04] by DNPH
[METHYL ETHY[ [KETONE BPIE2 | NDto 0.010 51E-03] | HEATED CANISTER FID, ND[2.4E-04] by DNFH
|METHYL ETHYLIKETONE BPIF1 ND to 0.021 1.1€-02| | HEATED CANISTER FID, 2.0E-04 by DNPH
IMETHYL ETHYLIKETONE BPIF2 ND to 0.013 6.6E-03| | HEATED CANISTER FID, 1.6E-04 by DNPH
[METHYL ETHYL [KETONE BPIG NDJ4.6E-03] | HEATED CANISTER FID, ND[2.1E-04] by DNPH
[METHYL ETHY[ [KETONE BPIH1 ND(1.3E-02] | HEATED CANISTER FID, 1.1E-02 by DNPH
IMETHYL ETHYL KETONE BPIHZ ND[1.1E-02] | HEATED CANISTER FID, 5.0E-03 by DNPH
{METHYL ETHYL [KETONE BPII ND[5.6E-03] | HEATED CANISTER FID
IMETHYL ETHY( KETONE BPI2 ND(1.1E-02] | HEATED CANISTER FID
METHYL ETHY[ [KETONE | BPI ND{4.0E-03] | HEATED CANISTER FID, 6.4E-03 by DNPH
]
NO.OF TESTS| | DETECTS |, RANGE MEDIAN
a4 | 23] |_NDto 2.1E-02 1.96-04




‘ ~EIESSIONS
TILE ORGANIC MILL | RANGE | AVG TEST
ND DADTRP | VADTOP T e COMMENTS ]
1 T1E04| | REATED CAMBTER | does et inciude DC & € tower verds |
2 1E-04| [HEATED CAMSSTER | doss nat include OC tower vert |
29EOM| [HEATEDCAMSTER | FD |
2.1E04| | HEATED CAMISTER _FiD_
1 4 5E04| | HEATED CANISTER _FID_
BPME2 32E-03| | HEATED CANISTER “FID
| 1.4E-04| [HEATED CANISTER FiD
BPMF1 1.4E-04] | HEATED CANISTER FID
BPWF2 2.7ED4| | HEATED CANISTER )
(] 2.9E-05/ | HEATED CANISTER FID
METHYL ISOBUTYL KETONE 1 | BPMK | ND[4.7E-05] | HEATED CANISTER | FID
METHYL ISOBUTYL KETONE | 1 BPML ND{6.5E HEATED CANISTER FID
}AETHYL ISOBUTYL KETONE | IBPWMM1 ND{1.7E-05] [ HEATED CANISTER FID
METHYL ISOBUTYL KETONE | BPMMD] 2.7€.04 [ | HEATED CANISTER FID
METHYL [YLKETONE | | BPMN -3E-05] | HEATED CANISTER FiD ‘
METHYL [YL KETONE | | BPIAT NO(1 HEATED FID,_NDf2.1E-04] by ONPH
METHYL L KETONE | | BPIA2 N | HEATED CANISTER | FID, NOfS2E04 by DNPH____ |
METHYL [YLKETONE || 8P8 NO{1TE. HEATED CAMISTER FID, 3.0E-03 by DNPH
METHYL LKETONE | | BPIC1 IND[9.6E. HEATED CANISTER FID, 1.2E-03 by DNPH
METHYL ISOBUTYL KETONE 8PID ND{S.7E-03] | HEATED CANISTER FDI, ND[3.2E DNPH
BPIET NO{1.3E-02] | HEATED CANISTER | FID, NDI34E DNPH
BPIE2 ND{1.4E-02] | HEATED CANISTER | FID, ND[3.4E DNPH
BPIF1 N | HEATED CANISTER | FID. 8.2E-04 by DNPH |
BPIF2 IND(1.8E-G2] | HEATED CANISTER | FID, 2.8E-04 by DNPH
8PIG NO8 4E-03] | HEATED CAN D. NOf21E-04] by DNPH
BPIH1T WND(1 HEATED CANISTER FID, _ND{3.2E-04) by DNPH
8PIH2 ND{1.5€-G2] | HEATED CANISTER | ___FID, ND{2.1E-04] by DNPH
BPIN WND(7 8E-03] | HEATED CANISTER FID
METHYL ISOBUTYL KETONE BPI2 NO{1.6EG2] | HEATED CANISTER FiD
METHYL ISOBUTYL KETONE BPU m:;(s.sa:sI HEATED CANISTER FID, 2.0E-04 by DNPH
[NC.OF YESTS! | DETECTS || RANGE MEDIANT | |
307 1 ND to 32E-03 36E08[T
’ i
MET?YCMEZ%R AN BPME1 3.6E02 | | HEATED CANISTER FiD, U
METHYL MER AN BPMED ND(S.3E. HEATED CANISTER FID
Iuen-m. uen;_i_’_ﬁm BPMED) IND{6.0E-03] | REATED CANISTER FID__
METHYL MERGAPTAN BPMF1 2.8E03 [ | HEATED CANISTER _FID
METHYL MERGAPTAN BPMF2 1.4E02 | | HEATED CANISTER FiD, U
METHYL MERGAPTAN BPMJ NO[6.9€-04] | HEATED CANISTER FID
[METHYL MERGAPTAN BPMK ND{1.0E-03] | HEATED CANISTER FiD
[METHYL MERGAPTAN BPML ND(1.4E HEATED CANISTER FID
IMETHYL MERGAPTAN PAM1 ND(3.6E HEATED CANISTER FID
[METHYL MERCAPTAN PV2] ND{8.8E-03] | HEATED CANISTER FID
IMETHYL MERQAPTAN i | BPMN ' 13E-02 | HEATED CANISTER | FID, U
[METHYL MERCAPTAN BPIAT ND[7.1E-03] ' HEATED CANISTER FID
[METHYL MERGCAPTAN | BPIA2 T ND{1.7E-02] : HEATED CANISTER FID
[METHYL MERCAPTAN BPIB | ND[8.0E-03] | HEATED CANISTER FID
[METHYL MERCAPTAN "TBPICT . ND{4.7E-03] | HEATED CANISTER FID
METHYL MERCAPTAN BPID__ 0.025 to 0.031 27E-02 . HEATED CANISTER FIC ~
IMETHYL MERCAPTAN {BPIE1T  0.010to 0.013 1.1E-02  HEATED CANISTER FiD |
IMETHYL MERCAPTAN BPIE2 ' 0.011 10 0.013 1.1E02__HEATED CANISTER FiD !
METHYL MERGAPTAN 1 BPIF1 | ND{1.4E-02] | HEATED CANISTER | FID
IMETHYL MERCAPTAN . BPIF2 - IND(8.6E-03] HEATED CANISTER ' FID :
METHYL MERCAPTAN i . BPIG i 0.028t0 0.041 - 3.5E-02.1 HEATED CANISTER FID
METHYL MERCAPTAN T 1BPIH1 ] ND[8.5E-03] | HEATED CANISTER FID
METHYL MERCAPTAN 1 BPIH2 ND(7.0E-03]  HEATED CANISTER FID )
METHYL MERCAPTAN " BPI1___ND 10 0.004 2.8E-03 ' HEATED CANISTER . FI0 !
IMETHYL MERCAPTAN 8PI12 ND to 0 010 7.56-03 HEATED CANISTER FID
IMETHYL MERCAPTAN BPl.___ ND1o0.003 1.9E-03. HEATED CANISTER FID ‘
NO OF TESTS| _ DETECTS RANGE MEDIAN® i
26 11 ND to 4.1E-02 18603,
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MISSIONS

[VOLATILE ORGANIC MILL RANGE AVG TEST

I?‘gowouuo CODE W/ADTBP /ADTBP METHOD COMMENTS
METHYLENE CHLORIDE BPCla| 191057 ugims | 34E05| — VOST

E CHLORIDE BPC1b]| 120-1060 ugym3 | 1.1E-03 CARB 42 _

METHYLEN ORIDE B8PDa | 4.3t0 11 ug/m3 7 .8E-05 VOST

METHYLENE CHLORIDE BPDD | NDJ5.0E: " CARB 422 _

METHYLENE CHLORIDE BPG_| 3.7E-4t0 41E3 | 1.4E-03 VOST

METHYLENE CHLORIDE BPL1 ND[0.0032) M13

METHYLENE CHLORIDE 8PL2 NDJ[0.004] ™18

METHYLENE CHLORIDE BPL3 ND{0.008] M18

METHYLENE CHLORIDE BPM ND{0.003 Mi8

METHYLENE CHLORIDE BPMAI WND[1.7E-03] | HEATED CANISTER | does not include DC & E tower vents
METHYLENE CHLORIDE BPMA2 6.6E-04| | HEATED CANISTER does not inciude DC tower vent
METHYLENE CHLORIDE BPMC1 ND[1.1E-03] | HEATED CANISTER FID _
METHYLENE CHLORIDE BPMC2 6.7E-04 | | HEATED CANISTER FiD
METHYLENE CHLORIDE BPMET NO[2.1£-03] | HEATED CANISTER FID
METHYLENE CHLORIDE BPME2 [5] 1.9533‘}'@;5;\159 CANISTER FID
METHYLENE CHLORIDE BPMES, ND[2.1E-03] | HEATED CANISTER FID
METHYLENE CHLORIDE BPMF1 ND{1.0E-03] | HEATED CANISTER FiD
METHYLENE CHLORIDE BPMF2 1.4E-03| | HEATED CANISTER FID
METHYLENE CHLORIDE BPMJ 1.76-04] | HEATED CANISTER FID_
METHYLENE 3 BPMK 2.7E-04] | HEATED CANISTER FID
METHYLENE CHLORIDE BPML NDj4.9E-04] | HEATED CANISTER FID
METHYLENE CHLORIDE PMM1 ND{1.3E-04] | HEATED CANISTER FID
METHYLENE CHLORIDE PMM2 5.6E-03] | HEATED CANISTER FID
METHYLENE CHLORIDE BPMN ND{5.5E-04] | HEATED CANISTER FID
METHYLENE GHLORIDE BPIAT ND[1.3E-02] | HEATED CANISTER FiD
METHYLENE CHLORIDE BPIA2 ND[2.9E HEATED CANISTER FID
METHYLENE CHLORIDE BPIB NOD{1.4E-02] | HEATED CANISTER FID
METHYLENE CHLORIDE BPIC1 ND{8.1E-03] | HEATED CANISTER FID_
METHYLEN ORIDE 8PID ND{4.9E-03] | HEATED CANISTER FiD_
METHYLENE CHLORIDE BPIE1 | 0.005 to 0.011 §.5E-03| | HEATED CANISTER FID
ME THYLENE CHLORIDE BPIEZ | 0.006 to 0.012 6.7€-03| | HEATED CANISTER FID
METHYLENE CHLORIDE BPIF1|_0.013 t0 0.025 1.3E.02| | HEATED CANISTER FID_
METHYLENE CHLORIDE _ BPIF2 | 0.007 to 0.015 8.06-03] | HEATED CANISTER FiD
METHYLENE CHLORIDE BPIG NO[5.3E-03] | HEATED CANISTER FID
METHYLENE CHLORIDE BPIH1 ND[1.6E-02] | HEATED CANISTER FID
METHYLENE CHLORIDE BPIH2 ND[1.2E-02] | HEATED CANISTER FID
METHYLENE c?—omos BPIN ND[6.7E-03] | HEATED CANISTER FID
METHYLENE CHLORIDE BPII2 ND{1.3E HEATED CANISTER FID
IMETHYLENE CHLORIDE B8Pl ND to 0.007 3.8E-03| | HEATED CANISTER FiD
NO. OF TESTS| | DETECTS RANGE MEDIANY

39 15 ND to 2.5£-02 5 8E-05
PHENOL BPIAT ND[1.4E-02] | HEATED CANISTER FID
PHENOL BPIAZ ND[3.2E-02] | HEATED CANISTER “FID_
PHENOL BPIB ND[1.6E-02] | HEATED CANISTER FID
PHENOL BPIC1 ND{9.0E-03] | HEATED CANISTER FID
PHENOL BPIC2 6.1E-03| | HEATED CANISTER FID
PHENOL BPIC4 1.56-02| | HEATED CANISTER FID
{PHENOL BPID ND[5.4E-03] | HEATED CANISTER FID
PHENOL BPIE] ND[1.2E-02] | HEATED CANISTER FID
PHENOL BPIE2 | 0.008 to 0.055 2.3E-02| | HEATED CANISTER FID
PHENOL BPIF1 ND[2.7E-02] | HEATED CANISTER FID
[PHENOL BPIF2 ND[1.7E-02 }_————HEATED CANISTER | —________FID________
PHENOL BPIG ND[5.9E-03] | HEATED CANISTER FID
PHENOL BPIHT ND[1.8E-02] | HEATED CANISTER FID
PHENOL BPIH2 ND[1.4E-02] | HEATED CANISTER FID
PHENOL R ND{7 3E-03] | HEATED CANISTER FID
PHENOL BPII2 NO[1.5E-02] | HEATED CANISTER | FiD
PHENOL BP1J ND(5.3E-03] | HEATED CANISTER FID
i
NO. OF TESTS| | DETECTS | RANGE MEDIAN"
17 3 ND to 5.56-02 2.8E-04




— 1 EMISSONS E—
TILE ORGANIC MILL RANGE AVG TEST
ND COOE| __WADTEP _RVADTSP [T METHOD COMMENTS |
ALPHA-PINEN BPA1 N0010
ALPHA-PINEN BPG | 156000 | 16604 — VOBT
ALPHA-PINEN BP1_|_ND o 0.0063 27603 [
ALPHA-PINEN BPJ | ND®0.075 42602 (10
ALPRA-PINEN BPK1 ND M8
ALPHA-PINEN 8PI2 ND M18
ALPHA-PINEN 8PL1 NDfO. M13
ALPHA-PINEN 8PL2 N M13
ALPHA-PINEN ] NDID. : M18 —
ALPRA-PINENE | _ [BPMA1 " 7.3t-041 | HEATED CANISTER | does not include DC & E tower vents
ALPHA-PINENE | IBPMA2 1.8E-03| | HEATED CANISTER does not inciude DC tower vent
ALPHA-PINENE BPWCT 2.0E03 [ [ HEATED CANISTER FID
ALPHA-PINEN 3B8E03[ | HEATED CANIS FID
ALPHA-PINEN BPMET 4.7E-04] | HEATED CANISTER FID
ALPHA-PINEN HEATED CANISTER FID
ALPHA-PINEN 1 HEATED CANISTER FiD
JALPHA-PINEN BPIC 15E HEATED CANISTER FiD
JALPHA-PINEN BPIC 1.86E-03 | | HEATED CANISTER FiD
ALPHA-PINEN BPIC3 2.0E02| | HEATED CANISTER FID
ALPHA-PINEN BPICA 1.9€-01| | HEATED CANISTER FID.
[ALPHA-PINEN BPIF1 9E HEATED CANISTER FID_
[ALPHA-PINEN BPIF2 4E HEATED CANISTER FiD_
ALPHA-PINEN BPIG 6E MEATED CANISTER FID
ALPHA-PINEN 1 K] H FiD_
ALPHA-PINEN BPIZ | ND % 0.085 3502 | | HEATED CANISTER FID
NO. OF TESTS| | _DETECTS || RANGE “MED
=3 130 ©1.9601 | 16C04
|
[BETA-PINENE BPAT _____INDRIES] SEMEVOST
BPG | 00t 2.0e4 8.6ED5 VOST
BP1 — NDJ0.006] M8
BPJ | ND o 0.068 35602 M18
BPK1 NOO. Mg
8PK2 M8
BPL1 (10
BPL2 N M8
B B8P3 NOJ0.008] W18 _
BETA-PINENE BPMAZ ___9.6E-05| | HEATED CANISTER | __does not inchude DC tower vent
[BETA-PINENE ’—'% 1.0E-02| [ HEATED CANISTER FID
BETA-PINENE 5.7€-03] | HEATED CANISTER FiD
[BETA-PINENE |BPMET 22E-04] | HEATED CANISTER FID
[BETA-PINENE BPME2 1.SE-04] | HEATED CANISTER FID
BETA-PINENE *sm PMES _1.7E:04] | HEATED CANISTER FiD
BETA-PINENE BPIC1 ND[1.5E HEATED CANISTER FID
BETA-PINENE BPIC2 8.8E-03 | | HEATED CANISTER FID
BETA-PINENE BPICA 4.7E-02] | HEATED CANISTER FID
BETA-PINENE T BPIF1 ND[3.9E-02] { HEATED CANISTER _ FiD
BETA-PINENE | | | 1 BPIF2 ND[2 4E-02] | HEATED CANISTER FID
BETA-PINENE |1 BPIG ND{8.6E-03] | HEATED CANISTER FID
BETA-PINENE | | 11 B8P ND{1.1E-02] | HEATED CANISTER FID
BETA-PINENE  BPIZ_ ND{2.2E-02] | HEATED CANISTER FID
| : [l ; !
fNO.OF TESTS| |_DETECTS i{ |____RANGE ME ;
: 23 10, ND to 6.8E-02 2.8E05]
| L : i
{PROPIONALDEHYDE [BPIA1 D.00024 to 000076 5.7E-04 IMPINGER DNPH
IPROPIONALDEHYDE [BPIA2 - ND to 0.00046 ' 3.8E-04 IMPINGER DNPH
PROPIONALDEHYDE . BPIB | 0.0021 t0 0.0031 *_2.56-03 IMPINGER DNPH
PROPIONALDEHYDE BPID_D.00038 10 0.00073__ 5.2E-04 IMPINGER DNPH
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JABLE3 ’ ’
EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST
POUND CODE[ __/ADTBP __| b/ADTEP METHOD COMMENTS
PROPIONALDEHYDE BPIG | 00028t 0.0057 | 39E-03!|  WAPINGER ONPH
PR YOE BPIH1 NDE3. | IMPINGER _ DNPH
PROPIONALDEHYDE BPIHZ| NDto0.00028 | 16E-04||  IMPINGER _ DNPH
NO.OF TESTS|| DETECIS RANGE MEDIAN
7 6 NDto5.7€03 | 52E-04
STYRENE ND[1.6E-04] | VOST
’ ND[2.1E-04] | HEATED CANISTER | does not include DC & E tower vents
ND[8.9E-05] | HEATED CANISTER | _ does not inciude DC fower vent
4.9E-04| | HEATED CANISTER FID
5.9E-04| | HEATED CANISTER FID
3.5E-04| [ HEATED CANISTER FID
1.2E:03| | HEATED CANISTER FID
3.4E-04] | HEATED CANISTER FID
7.5E-05 | | HEATED CANISTER FiD
3.3E-04] | HEATED CANISTER FID
2.2E04| [ HEATED CANISTER FID
ND[4.4E-05] | HEATED CANISTER FID
— 1.2E-04| [ HEATED CANISTER FID
STYRENE ND[1.6E-05] | HEATED CANISTER FID
STYRENE 2.7E-04| | HEATED CANISTER FID
STYRENE 3.6E-05] | HEATED CANISTER FID
NO_OF TESTS| | DETECTS RANGE MEDIAN
16 11 NDto 1.2603 | 2.26-04
TERPENES BPMF1 6.0E-03| | HEATED CANISTER FiD
TERPENES [BPMF2 4.4E-02] | HEATED CANISTER FID
TERPENES BPMJ 3.4E-03] | HEATED CANISTER FID
TERPENES BPMK 8.8E-03| | HEATED CANISTER FID
TERPENES BPML 2.8E-03| | HEATED CANISTER FID
TERPENES BPMM1 45E04| | HEATED CANISTER FID
TERPENES BPMMZ 2.5E-02| | HEATED CANISTER FID
TERPENES BPMN 2.8E-03] | HEATED CANISTER FID
TERPENES BPIAT | 0.044 10 0.235 1.5E-01] | HEATED CANISTER FID
TERPENES BPIAZ ND[4.7E-02] | HEATED CANISTER FID
TERPENES BPIB ND{2.3E-02] | HEATED CANISTER FID
TERPENES BPID ND{7.7E-03] | HEATED CANISTER FID
TERPENES BPIE1 | 0.022t00.047 | 3.0-02| | HEATED CANISTER FID
TERPENES BPIEZ | 0.017100.035 | 2.2E-02| [ HEATED CANISTER FID
TERPENES BPIF1 | 0.028t00.055 | 3.2E-02| | HEATED CANISTER FID
TERPENES BPIF2 | 0.021t00.039 | 2.4E-02| | HEATED CANISTER FID
TERPENES BPIH1 ND[2.5E-02] | HEATED CANISTER FID
TERPENES BPIH2 ND([2.0E-02] | HEATED CANISTER FID
TERPENES BPW ND[7.6E-03] [ HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
19 13 ND to 2.4E-01 2.8E-03
ALPHA- TERPINEOL BPIN ND[1.2E-02] | HEATED CANISTER FiD
ALPHA- TERPINEOL BPII2 ND[2.4E-02] | HEATED CANISTER FID
NO.OF TESTS|| DETECTS RANGE MEDIAN
2 0 ND ND
TETRACHLOROQETHYLENE BPMAT ND[9.8E-04] | HEATED CANISTER | does not include DC & E tower vents
TETRACHLOROETHYLENE BPMA2 ND{4.3E-04] | HEATED CANISTER does not inciude DC tower vent
TETRACHLOROETHYLENE BPMC1 3.3E-04 | | HEATED CANISTER FID
TETRACHLOROETHYLENE | [BPMC2 | 3.9E-04| | HEATED CANISTER FID




. EMISSIONS
TILE ORGANIC WILL RANGE AVG _YEST
POUND Co0E|__BvADTOR | WADTRP [T WCTHOD COMMENTS |
1 [HEATED CAMISTER FD
TETRACH 1 [REATED CANISTER D
TETRACHLOR NE S.2E-04| | HEATED CANISTER —_FID
TETRACHL NE BPMF1 INDf8.0E HEATED CANISTER FID
TETRACH NE BPMF2 | G.7E-04| | HEATED CANISTER FID
TETRACHL E B8PV ND[1.4E HEATED CANISTER FID
TETRACHLOR NE BPMK 2.8E-04| | HEATED CANISTER FID
TETRACHLOR NE BPML N HEATED CANISTER FID
[TETRACHLOR NE 1 ND(7.7E HEATED CANISTER FID
[TETRACHLOR! ENE T 8.5E-03| | HEATED CANISTER FID
[TETRACHLOROETHYLENE | |BPMN | NDE.2E HEATED CANISTER FID
Vo B 1
NO. OF TESTS| | DETECTS 1___RANGE | MEDIANY i
15 3 ND to 8 SE-03 91605
[TOLUENE [ GBEB®ISE4 | 36605 VOST
[TOLUENE BP1_ [0
[TOLUENE 8PJ ND M8
[TOLUENE BPK1 ND M1
TOLUENE BPK2 | JTESW 796D | SBELS M18
'OLUENE 8PLY X M1
TOLUENE 8PL2 M18
TOLUENE B8P3 M18
ITOLUENE 1 TED does not include DC & E tower vents
[TOLUENE "HEATED GANISTER | doss not inciude DC tower vent |
[TOLUENE 1 HEATED CANISTER FiD
[TOLUENE HEATED CANISTER FID
[TOLUENE BPME1 HEATED CANISTER FID
[TOLUENE H D FID
TOLUENE HEATED CANISTER FID
TOLUENE BPMF1 HEATED CANISTER FID
TOLUENE BPMF2 HEATED CANISTER FID
TOLUENE BPMY HEATED CANISTER FID
TOLUENE BPMK HEATED CANISTER FID
[TOLUENE BPML HEATED CANISTER FID
‘TOLUENE HEATED CANISTER FiD
[TOLUENE HEATED CANISTER FID
TOLUENE BPMN HEATED CANISTER FID
[TOLUENE BPIA1 ND{1.4E: HEATED CANISTER FID
TOLUENE BPIAZ N H FID
TOLUENE BPIB ND{1.5E HEATED CANISTER FID_
ITOLUENE BPICY .9E HEATED CANISTER FID
TOLUENE BPID ND{5.3E HEATED CANISTER FiD
TOLUENE BPIET ND{1.2E HEATED CANISTER | FID
TOLUENE BPIE2 Nq‘l _3E-02] | HEATED CANISTER F1D K
TOLUENE 71 BPIF1 ND[2.7E-02] | HEATED CANISTER FiD —
TOLUENE I BPIF2 ND{1.6E-02] | HEATED CANISTER FID
TOLUENE 8PIG WNO(5.8E HEATED CANISTER FID
TOLUENE BPIH1 ND{1.7€-02] | HEATED CANISTER FID
TOLUENE BPIHZ | ND{1.3E-02) , HEATED CANISTER _ FID ;
TOLUENE | BPI ND(7.2E-03] | HEATED CANISTER | FID -
TOLUENE T BPI2 | ND{1.5E-02] | HEATED CANISTER FID
TOLUENE [ B8Py Tuqszs-os! | HEATED CANISTER | FID !
NO_OF TESTS| | _DETECTS || — RANGE | MEDIANT i N
38 121] NDwG64E-O4 | 1.6E05] ! 1 |
I E— ’s i ; I T 1
[12.4TRICHLOROBENZENE ' [BPMA1; T__47E04 "HEATED CANISTER ' _does not inchude DC & E tower vents '
1.2.4-TRICHLOROBENZENE | IBPMA2 .__2.8E-04, | HEATED CANISTER | _ does not mciude DC tower vent
[1.2.4-TRICHLOROBENZENE | IBPMC1 ND{2.4E04] ' HEATED CANISTER _ FID ‘
[1.2 &-TRICHLOROBENZENE | IBPMC2 ND[2.9E-04] . HEATED CANISTER FID
1,2.4-TRICHLOROBENZENE ‘BPMET, S0E04  HEATED CANISTER FID
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— EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST
5.0E-03 | | HEATED CANISTER FID
Df4.5E-04] [ HEATED CANISTER FID
s 7.0E-03 | | HEATED CANISTER D
4 TRICHLORDBENZENE 2.2E-02| [ HEATED CANISTER FID
1,2.&-TRICHLORDBENZENE BPMY ND[5.2E-5] | | HEATED CANISTER FID
1,::,4.Tmcmo%%—‘euzsue BPMK ND[7.6E-05] | HEATED CANISTER FID
1,2,4-TRICHLORDBENZENE BPML ND[1.0E-04] | HEATED CANISTER FID
1.2.4-TRICRLORDBENZENE Emm ND[2.7E-05] | HEATED CANISTER FID
12,4 TRICHLOROBENZENE PMM2 ND[6.6E-04] | HEATED CANISTER FID
1,2,4-TRICHLORDBENZENE BPMN ND[1.2E-04] [ HEATED CANISTER FID
1,2, & TRICHLOROBENZENE BPI ND(1.4E-02] | HEATED CANISTER FID
1,2, & TRICHLORDBENZENE BPII2 ND[2.9E-02] | HEATED CANISTER FID
NO.OF TESTS|| DETECTS RANGE MEDIAN]
17 6 ND to 2.26-02 6.0E-05
7,1, 1-TRICHLORDE THANE BPC1b|<20.8-85.7 ugim3 | _ 2.06-04 CARB 422
1,1,1-TRICHL ANE BPDb | NDJ{7.2E-04 CARB 422
[1.1,1-TRICHL HANE - 1.1E-04 VOST
[1.7.1-TRICHLORPETHANE ND[0.0032] Mi8
1,1, 1-TRICHLORDETHANE ND[0.0044) M18
[1.9.1-TRICHLORDETHANE ND[0.008] M18
[1,1,3-TRICHLORDE THANE ND[0.006] M18
[1.7,7-TRICHLORDE THANE ND[5.3E-04] | HEATED CANISTER FID
[1,1,7-TRICHL HANE ND[6-2E-04] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE NO{S.7E-04] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE ND{8.8E-04] | HEATED CANISTER FID
[1.1,1-TRICHLORDETHANE 5.0E-04| | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE ND[4.9E-04] | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE S.4E-04| | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE ND[1.2E-04] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE ND(1.7E-04] | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE ND[2.3E-04] | HEATED CANISTER FID
1.1 DETHANE NDJ|E.0E-05] | HEATED CANISTER FiD
[1.1 ETHANE ND{1.5E-03] | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE ND{2.6E-04] | HEATED CANISTER FID
[1.1,1-TRICHLORDETHANE ND[2.0E-02] | HEATED CANISTER FID
[1.1.1-TRICHLORDETHANE ND[4.6E-02] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE ND(2.2E02] | HEATED CANISTER FID
?TKt?EEﬁEB%DETHANE ND{1.3E-02] | HEATED CANISTER FID
1,1, 1-TRICHLORDETHANE ND[7.6E-03] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE ND[1.7E-02] | HEATED CANISTER FID
1.1,1-TRICHLORDE THANE ND[1.8E-02] | HEATED CANISTER FID
1.1,1-TRICHLORDETHANE ND(3.9E-02] | HEATED CANISTER FID
1.1.1-TRICHLORDETHANE ND(2.4E-02] | HEATED CANISTER FID
1,1.1-TRICHLOROETHANE ND(8.4E-03] | HEATED CANISTER FID
1,1.1-TRICHLORDETHANE ND[2.5€-02] | HEATED CANISTER FID
1.1.1-TRICHLORDE THANE ND[1.9E-02] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE ND[2.1E-02] | HEATED CANISTER FID
1,1.1-TRICHLORDE TRANE ND[4.2E-02] | HEATED CANISTER FID
1.1.1-TRICHLORDETHANE ND(7.5E-03] | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN"
3B 3 ND to 5.4E-04 1.3E-05
1.1.2-TRICHLOROETHANE BPG ND[1.2E-04 VOST
1.1.2-TRICHLOROE THANE BPMAT ND(7.9E-04] | HEATED CANISTER | _does not include OC & E tower vents
1.1.2-TRICHLOROE THANE BPMA2 2.3E-04| | HEATED CANISTER | does not mclude DC tower vent
1,1,2-TRICHLOROETHANE BPMC1 ND[5.3E-04] | HEATED CANISTER FID
1,1.2-TRICHLOROETHANE BPMC2 ND[6.2E-04] | HEATED CANISTER FID
1.1.2-TRICHLORDETHANE BPME1 ND[S.7E-04] | HEATED CANISTER FID
1.1.2-TRICHLOROETHANE BPMEZ ND[8.8E-04] | HEATED CANISTER FID




'
TILE INIC WILL RANGE AVG _ TEST
POUN B, LVADTDP —COMMENTS
ra2 WEATED CANSTER o
1127 FiD
1,1,2-TRICH E 04 FID
1.1.2-TRICH ] [HEATED CAMISTER FID_
1,1,2-TRICHU E BPMK 1.7E-04] | HEATED CANISTER FID
{1.1.2-TRICH E BPML HEATED CANISTER FID
[1.1.2-TRICHL 3 OE HEATED CANISTER FID
1,1.2-TRICHLORDETHANE 1.5E-03] | REATED CANISTER FID
1.1,2-TRICHLORDE THANE B8PMN 6E-04] | HEATED CANISTER FID
K] .2-TR|CHL¢:O_>§‘0_ETHANE BPAT ND[2.0E HEATED CANISTER FID
1.1.2-TRICHLORDE THANE BPIAZ ND{4.6E }_HEAﬁD CANISTER FID
1.1.2-TRICHLOROETHANE | BPIB ND{22E-02] | HEATED CANISTER FID
1.1.2-TRICHLOROE THANE BPIC1 ND(1.3€-02] | HEATED CANISTER FID
1.1.2-TRICHLOROE THANE 8PID ND[7.6E-03] | HEATED CANISTER FID
[1.1,2-TRICHLORDE THANE BPIET N‘!q1;%:. [HEATED CANISTER FID
| 8PIE2 ]NO{1 .8E-0Z) [ HEATED CANISTER FID
BPIF1 HEATED CANISTER FiD
BPIF2 HEATED CANISTER FID
BPIG HEATED CANISTER FID
BPIH1 HEATED CANISTER FID
BPIH2 1.9€-02] [ HEATED CANISTER FiD
1.1, BRIl ND{1.0€ HEATED CANISTER FID
1.1.2-TRICHLORDE THANE BPIR J&ﬁ HEATED CANISTER FID
1,1.2-TRICHLORDETHANE BPU IND[7.4E-03] | HEATED CANISTER FiD
[NO_OF TES DETECTS RANGE _ Ej;ﬁ
31 2 ND®SSEO04 | 12605
[TRICHLOROETHYLENE _BPG _ 1.4E VOST
[TRICHLOROETHYLENE BPCla| 4.7 360 ug/m3 | 1.8E04 VOST
TRICHLOROETHYLENE BPCib| <205-251ugm3| 24E04|  CARB 422
[TRICHLOROETHYLENE BPDs | 36058 4.5E05 VOST
TRICHLOROETHYLENE BPDb [ <205 - 874 1.0E03 CARSB 42
TRICHLOROETHYLENE | BPG | 32E-5t0 1.4E4 | 45605 VOST
TRICHLOROETHYLENE BPL1 M8
TRICH HYLENE BPL2 [
TRICHLOROETHYLENE 8PL3 NDJ0.0074) (10 ~
TRICHLOROETHYLENE BPMA1 S.9E-04| [HEATED CANISTER |_does not include DC & E tower vents
TRICHLOROE THYLENE BPMA2 INDI4.3E-04] | HEATED CANISTER | doss not include DC tower vent
[TRICHLOROE THYLENE 1 [__39E-O4|[HEATED CANIS F10
TRICHLOROETHYLENE _ IBPMCZ, 3.1E-04] | HEATED CANISTER FID
TRICHLOROETHYLENE BPME1] NO(1 25% HEATED CANISTER —_FID
TRICHLOROETHYLENE BPME2| ND(8.7€-04] | HEATED CANISTER FID
TRICHLOROE THYLENE BPMED| S.0E-04] | HEATED CANISTER | FID
TRICHLOROE THYLENE BPMFT nq«aeﬁ THEATED CANISTER | FID
TRICHLOROETHYLENE TIBPMF2, 7.0E-04 || HEATED CANISTER FID
TRICHLOROETHYLENE TTBPMJ NO[1.1E-04] | HEATED CANISTER FID
TRICHLOROE THYLENE BPMK | 1.2E-04| | HEATED CANISTER FID
TRICHLOROETHYLENE BPML i__7.8E-04] | HEATED CANISTER FiD
TRICHLOROETHYLENE T BPMMY ND[5.9E05] HEATED CANISTER FID
TRICHLOROETHYLENE | BPMMZ 2.8E-03|  HEATED CANISTER . FID
TRICHLOROETHYLENE BPMIN . ND[2.5E04] HEATED CANISTER . FID
[TRICHLOROETHYLENE BPIAT | ND{1.9E-02] | HEATED CANISTER | FID
ITRICHLOROETHYLENE [8PIAZ_ ND[4.5E-02] | HEATED CANISTER | FID
TRICHLOROE THYLENE | BPIB_ ND{22E-02] | HEATED CANISTER FID
TRICHLOROETHYLENE TT8PICT | ND{1.3E-02] | HEATED CANISTER “FID
TRICHLOROETHYLENE BPID ND[7.SE-03] ' HEATED CANISTER FID
TRICHLOROE THYLENE {BPIET ! ND(1.7E-02] | HEATED CANISTER | FID
TRICHLOROE THYLENE BPIE2 ND{1.8E-02] ' HEATED CANISTER | FID
TRICHLOROETHYLENE | BPIF1 ND[3.8E-02] | HEATED CANISTER , FID
TRICHLOROETHYLENE BPIF2 ND[2.3E-02] ' HEATED CANISTER FID
TRICHLOROE THYLENE BPIG ND[8.3E-03] ' HEATED CANISTER FID
TRICHLOROE THYLENE BPIH1 ND[2 4E-02] HEATED CANISTER FID
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ISSIONS
'OLATILE ORGANIC MILL RANGE AVG TEST
POUND CODE | /ADTBP | Ib/ADTBP METHOD COMMENTS
TRICHLOROE THYLENE BPIH2 1.9E-02] | HEATED CANISTER FID
ICHLOROETHYLENE 8P ND{7.3E-03] | HEATED CANISTER FiD
NO.OF TESTS| | DETECTS RANGE MEDI
37 13 NDto 2.8E03 | 3.7E05
VALERALDEHYDE BPID | 0.0005 to 0.0008 | 6.4E-04 IMPINGER SYNONYM - PENTANAL; DNPH
VALERALDEHYDE BPIE1 ND[2.9E-04 IMPINGER DNPH
VALERALDEHYDE BPIE2 ND{2.9E-04 IMPINGER DNPH
VALERALDEHYDE BPIF1 | 0.0009 to 0.0012 | 1.1E-03 IMPINGER DNPH
VALERALDEH%QE BPIF2 D.00032 to 0.00035__ 3.3€-04 IMPINGER DNPH
VALERALDEHYDE BPIG ND[2.1E-04 IMPINGER DNPH
NO.OF TESTS| | DETECTS RANGE M_—45D|AN
€ 3 NDto1.2E-03 | 2.86:04
m,p-XYLENE BPG | 19E-6t03.1E-4 | 1.06-04 VOST
m,p-XYLENE BPI ND [0. M18
m.p-XYLENE BPJ IND [0. Mi8
m,p-XYLENE BPK IND [0.0044 Mi8
m,p-XYLENE BPK: IND [0.0074] M18
m.p-XYLENE BPL1 ND{0.0032] M18
m p-XYLENE BPL2 ND{0.004] Mi8
m,p-XYLENE BPL3 ND{0.008] M18 __
m.p-XYLENE BPME1 4.8E-04| | HEATED CANISTER Fi
m,p-XYLENE BPME2 6.5E-04| | HEATED CANISTER FID
m.p-XYLENE BPME3 3.1E-04| | HEATED CANISTER FID
m,p-XYLENE BPMF1 7.TE-05| | HEATED CANISTER FID
m,p-XYLENE BPMF2 4.5E-04] | HEATED CANISTER FID
m.p-XYLENE BPMJ 2.7E-05| | HEATED CANISTER FiD
m,p-XYLENE BPMK ND{4.4E-05] | HEATED CANISTER FID
m,p-XYLENE BPML ND{6.1E-05] | HEATED CANISTER FID
m.p-XYLENE gmm NOD{1.6E-05] | HEATED CANISTER FID
m,p-XYLENE PMM2 ND[3.9E-04] | HEATED CANISTER FiD
[m,p-XYLENE BPMN HEATED CANISTER FID
m.p-XYLENE BPIA1 HEATED CANISTER FID
m.p-XYLENE BPIA2 HEATED CANISTER FID
m.p-XYLENE BPIB HEATED CANISTER FID
m,p-XYLENE BPICT HEATED CANISTER FiD
m.p-XYLENE BPID HEATED CANISTER FID
{m.p-XYLENE BPIE1 HEATED CANISTER FiD
m.p-XYLENE BPIE2 HEATED CANISTER FID
m,.p-XYLENE BPIF1 HEATED CANISTER FID
m.p-XYLENE BPIFZ HEATED CANISTER FID
|m.p-XYLENE BPIG HEATED CANISTER FID
m,p-XYLENE BPIH1 HEATED CANISTER FID
m,p-XYLENE BPIH2 HEATED CANISTER FID
m,p-XYLENE BRI ND{8.3E-03] | HEATED CANISTER FID
m.p-XYLENE BPII2 ND[1.7E-02] | HEATED CANISTER FID
m,p-XYLENE BPlJ ND[5.9E-03] | HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
34 7 ND1to 6.5-04 | 7.5€-06
o-XYLENE BPG | 6.5E-7 to 1.6E4 5.3E-05 VOST
o-XYLENE BPI ND [0.0054 M18
o-XYLENE BPJ IND [0.0056 M18
0-XYLENE BPK1 ND [0.0044 M18
o-XYLENE BPK2 ND [0.0074) M18
o-XYLENE BPL1 ND[0.0032] M18
0-XYLENE BPL2 ND[0.004] Mi1g




TILE ORGANIC TEST
ND _METHOD 1 COMMENTS |
XYLENE Wie " —
E FiD
[o-XYLENE HEATED CANMSSTER FID
o-XYLENE HEATED FID
o-XYLENE HEATED FiD
o-XYLENE HEATED FID
o-XYLENE HEATED CANISTER FID
o-XYLENE HEATED CANISTER FID
> XYLENE HEATED CANISTER FID
[o-XYLENE HEATED CANISTER FID
o-XYLENE | HEATED CANISTER FID
o-XYLENE ) : | HEATED CANISTER FiD :
o-XYLENE * HEATED CANISTER FID
0-XYLENE HEATED CANISTER FID
o-XYLENE "HEATED CANISTER FiD
0-XYLENE HEATED CANISTER FID
O-XYLENE HEATED CANISTER FID
o-XYLENE HEATED _FID
0-XYLENE HEATED CANISTER FID
jo-XYLENE HEATED CANISTER _FID
o-XYLENE HEATED CANISTER FID
o-XYLENE HEATED CANISTER FID
o-XYLENE BPIH1 “NDf2.0E- HEATED CANISTER FID
o-XYLENE BPIH2 — ND{1.5E [HEATED CANISTER FID
0-XYLENE 8PN N HEATED CANISTER FID
0-XYLENE BPIR 1. CAN FiD
0-XYLENE B8P N HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIANT
34 7 ND 0 2.76-04 1.0E-05
XYLENES || BPMA1 ND[2.1E. REATED CANISTER |_does not include DC & E tower vents
XYLENES || IBPMAZ Dfs.1E HEATED CANISTER does not include DC tower vent
IXYLENES " BPMC1 1.5E-04 | | HEATED CANISTER FID
XYLENES i 1.2E-03| | HEATED CANISTER FID
T
NO. OF TESTS| | DETECTS RANGE MEDIAN"
4 2 ND % 1.56-04 8.7E05
i
' B CIAD! — —
TOTAL BONS BPA | 0.1511%0.205 1.8E-01 METHOD 25A NCAS] Tech. Bull. No. 646
TOTAL HYDR BONS BPB | 0.256 to 0.260 2.6E01 METHOD 25A NCASI Tech. Bull. No. 646
TOTAL HYDR BONS BPC1 | 0.022 % 0.029 27602 METHOD 25A NCAST Tech. Bull. No. 646
TOTAL HYDROCARBONS BPC2 | 000100030 | 3.3e02 METHOD25A | NCASI lech. Bull. No. 646
TOTAL HYOROCARBONS BPC3 | 0.072 10 0.120 96E02|, METHOD 25A NCASI Tech. Bull. No. 646
TOTAL HYDROGARBONS B8PD1 : 0.129 10 0.337 226011, METHOD 25A NCASI Tech. Bull. No. 646 1
TOTAL HYDROGCARBONS BPD2 . 0.16200.399 | 28E-01]' _ METHOD 25A NCASI Tech. Bull. No. 646 :
TOTAL HYDROGCARBONS T BPE | 0.022 to 0.029 2.6E-02 METHOD 25A | NCASI Tech. Bull. No. 646 1
TOTAL HYDROGARBONS T BPF | 0.04910 0075 ' 62E-02 METHOD 25A NCASI Tech. Bull. No. 646 i
ITOTAL HYDROCARBONS "BPG1__ 0.040 to 0.049 44E02 METHOD 25A NCAS! Tech. Bull. No. 646
[TOTAL HYDROGARBONS T BPG2 | 0.033 to 0.036 34E02.: METHOD 25A NCASI Tech. Bull. No. 646
TOTAL HYDROGARBONS BPH1 0023100031 27602 METHOD 25A NCASI Tech. Bull. No. 646
[TOTAL HYDROCARBONS || BPH2 000710 0.008 | B80E03]i METHOD 25A NCAS] Tech. Bull. No. 646 |
TOTAL HYDROGARBONS BPMA1 T 88E02]' METHOD25A ' does not inciude DC & E tower vents |
TOTAL HYDROCARBONS 1BPMA2 5.8E-02 METHOD 25A does not nciude DC tower vent '
TOTAL HYDROCARBONS BPMCT' 22602 METHOD 25A i
TOTAL HYDROCARBONS PMC2! 4.8E-02 METHOD 25A : vents mclude scrubber inlet not outiet |
TOTAL HYDROCARBONS IBPMF1: . SOEQ021 METHOD 25A :
TOTAL HYDROCARBONS TBPME2’ 31EO1 METHOD 25A '
TOTAL HYDROCARBONS T BPMJ S0E02 ° _ METHOD 25A )
TOTAL HYDROCARBONS BPMK 2.0E-01 METHOD 25A i
TOTAL HYDROCARBONS T BPML 3.6E-02, . METHOD 25A i
ITOTAL HYDROCARBONS * BPMM1’ 1.0E-02 . METHOD 25A '
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TABLE3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT Mill BLEACH PLANTS. CONTD.

EMISSIONS

TILE ORGANIC MILL RANGE AVG TEST

POUND CODE| b C/ADIBP b C/ADTB METHOD COMMENTS
[TOTAL HYDROCARBONS 1.2E-01 METHOD 25A
[TOTAL HYDR BONS BPMNT 2.8E-02 METHOD 25A
TOTAL HYDR BONS BPIB | 0.029 to 0.044 3.7e-02 METHOD 25A
TOTAL HYDROCARBONS BPIC1| 0.137 to 0.142 1.3E-01 METHOD 25A
TOTAL HYDROCARBONS BPIC2 6.5E-02 METHOD 25A
TOTAL HYDROCARBONS BPIC3 11E-01 METHOD 25A
TOTAL HYDROCARBONS BPICA 1.9-01 METHOD 25A
TOTAL HYDROGCARBONS BPII1 | 0.041 to 0.053 47E-02 METHOD 25A
TOTAL HYDROCARBONS BPI2 4.8E-01 METHOD 25A
NO. OF TESTS| | DETECTS RANGE MEDIAN

32 32 0.001 to 0.480 5.4E-02

NOTES

(a) U - unidentified and unconfimed by GC/MS
®) wahochphmmhcodesBPMX(x=AtoQ)mehoaudanistugasesweconeeMulodboforeamiysisonttnFlD;
© ForblolehplamswlthcodesBPIX(X-AtoJ)mmanist«mmndmmmdbofmamesbmﬁnFID:

(d) Data in Reference 22e were given in units of &W/ODTP; 1 ODTP is assumed equal to 1 ADTBP in this table;

MEDIAN - emperical median; MEDIAN® - “NORPLOT" median; MEDIAN®* - "SDin" median

EMISSIONS
NOLATILE ORGANIC MILL RANGE AVG TEST
[COMPOUND CODE] __WADTBP | WADTSP ~METHOD —COMMENTS
BPIAT| 1.59t01.73 1.7E+00 CEMS
BPRIA2| 08910124 1.1E+00 CEMS
BPICT 1.3E+00 CEMS
BPIC2 1.0E+00 CEMS
BPIC3 1.4E+00 CEMS
BPIC4 1.4E+00 CEMS
BPID |_0.089 to 0.671 4.3E-01 CEMS
BPIE1 6.9E-01 CEMS
CARBON MONOKIDE BPIE2 7.0E-01 CEMS
CARBON MONOKIDE BPIF1 31E-03 CEMS
CARBON MONOKIDE BPIF2 31E-03 CEMS
CARBON MONOKIDE BPIT | 0.30t0 0.47 3.8E-01 CEMS
CARBON MONOKIDE BPII2 9.6E-01 CEMS
ICARBON MONOKIDE BPIJ 0.56 to 0.63 6.0E-01 CEMS
[NO-OF TESTS|| DETECTS RANGE MEDIAN
( 14 14 0.089 to 1.073 8.3E-01




TABLE 3A ESTIMATING BLEACH PLANT CHLOROFORM FORMATION
FOR <0.1 PERCENT HYPOCHLORITE SEQUENCES

Chlorine Dioxide is Added Before Chlorine. Total Substitution
>40 Percent and <70 Percent.

TOTAL CHLOROFORM RELEASED,**
PULP SPECIES, CHLORINATION STAGE CONDITIONS* 16/0DT BROWNSTOCK
Hardwood, 70% Substitution 1.83 x Chlorine Factor - 0.06 eq. 1
Softwood, Chlorine Factor 20.15, Zero Chlorine Dioxide 4.06 x Chlorine Factor - 0.50 eq. 2
Substitution, or Simultaneous Addition of Chlorine and Chlorine
Dioxide, or <40 Percent of Total Available Chlorine Applied as
| Chlorine Dioxide is Added Before Chlorine. Total Substitution
r May or May Not be Higher than 40 Percent.
Softwood, Chlorine Factor <0.15, Zero Chlorine Dioxide 0.74 x Chlorine Factor eq. 3
Substitution, or Simultaneous Addition of Chlorine and Chlorine
Dioxide, or <40 Percent of Total Available Chlorine Applied as
Chlorine Dioxide is Added Before Chlorine. Total Substitution
Between Zero and 90 Percent.
Softwood, 240 Percent of ‘Total Available Chlorine Applied as 2.91 x Chlorine Factor - 0.09 eq. 4

*Chlorine Factor = Chlorine, Percent

i — —lbChlorine 0
Kappa No. Chlorine, Percent Ib OD Brownstock 10

**From NCASI studies of the total chloroform formed in the bleach plant, an average of 52% (range 6 to 90%) was found to be
released through the bleach plant vents, with the remaining 48% (range 6 to 94%) discharged with the bleach plant effluent to the

waste treatment facility.




TABLE 3B BLEACH PLANT CHLOROFORM FORMATION ESTIMATES FOR SEQUENCES WITH HYPOCHLORITE

CHLOROFORM, 1b/ODT BROWNSTOCK
Air Emissions Discharge to Waste
from Vents Treatment Facility Total
BLEACHING SEQUENCE
HYPOCHLORITE USE* Range Average Range Average Range Average

0.1 to <0.5 percent 0.07 to 0.73 0.26 0.08 to 0.76 0.24 03t0 1.0 0.5

0.5 to 2 percent 0.12 to 1.10 0.52 0.14 to 1.14 0.48 0.5t 1.5 1.0

>2 percent 0.24 to 2.19 0.78 0.27 to 2.28 0.72 1.0 to 3.0 1.5

*Percent hypochlorite use includes the hypochlorite generated by scrubbing Cl, from CIO
generator gases and used in the E stage. It is expressed as (Ib available chlorine used/Ib
OD brownstock pulp) x 100. If sodium hypochlorite usage rates are known, then the following

conversion applies:

ib available Cl, used .
Ib OD brownstock pulp

355 .

1b NaOCl used

74.5

Ib OD brownstock pulp

—

-'[9..



TABLE4 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM OXYGEN DELIGNIFICATION SYSTEM VENTS

MiLL TEST WOOD ADTUBP/ WASHER
CODE DAIE TYPE DAY IYPE VENTS TESTED REE.

ODA1 | 1991 HW 725 VACUUM BLOW TANK, EO WASHER, PO FILTRATE TANKS 8

" ODA2 }i991/1992*Y  SW 650 & 800 | VACUUM BLOW TANK, EO WASHER, PO FILTRATE TANKS 7.8

opB | 1991 SW NA | VACUUM | _BLOW TANK, PO WASHERS, PO FILTRATE TANKS_ 8
ODMAT| 1994 | HW 800 |PRESSES _'—__K'—_amw TANK, PO STOCK c‘u‘e“s“_—r PRESSATE TANKS | 12
ODMAZ| 1994 SW | 411__|VACUUM | _BLOW TANK, PO WASHERS, PO FILTRATE TANKS | 12
ODMC1| 1994 | HW 748 VAc”‘“mRes‘_—_ﬁ'ﬁT'——F_‘TN—aLowaFeeo TANK, WASHER, PRESS, FILTR. TANKS | 12
oDMC2| 1894 SW 723__|VACIPRES) __—_J'W_'_—L—_‘_—W_BLOW&FEED TANK, WASHER, PRESS, FILTR. TANKS | 12
ODMK | 1994 HW 1389 | VACUUM_ —‘_“'_'('T—‘—“——TANBLOW TANK, WASHERS, STOCK CHEST, FILTR, TANKS | 12
ODMN | 1994 SW 1364 | PRESSES [BLOW TANK, STOCK CHEST, FILTR. TANKS + PRESSES| 12

—_ODill 1993 SW 2400 | PRESSES | BLOW, SURGE, FILTR. and LEVEL TANKS, PRESSVENT| 9

Notes
** this source was tested twice; emissions given are averages,

References
7. Testing of Non-combustion Sources in a Pulp & Paper Facility, EPA Contract No. 68090055, August 1992.

8. Tests conducted by NCASI in 1991.

9. Individual Mill Test Results for 'Air Toxics' - NCASI Mill File Information.

12. Volatile Organic Emissions from Pulp and Paper Mill Sources - Part | - Oxygen Delignification Systems, NCASI Technical
Bulletin No. 675, August 1994,




GLATILE ORGANIC MILL RANGE AVG TEST
UND CODE /ADTUBP /ADTUBP METHOD COMMENTS
ODMA1 16E-01 MPINGER NCASIMETHOD
ODMA2 14E-G2 WMPINGER NCASI METHOD
3 00
ODMCZ — WPINGER NCASIMETHOD |
ACETALL ODMK 49603 ANISTER |
ACETALI ODMN 8.0E-03| | HEATED CANISTER FID WITH CONCENTRATOR
ACETALDE ODl_|_0.0413 10 0.0673 5.5E-02| | HEATED CANISTER FID, 1.3E-03 by DNPH
INO. OF S|| DETECTS RANGE MEDIAN
7 7 8.0E-03 1o 1.6E-01 14E-02
ACETONE ODA1 | 0.027 0 0.036 32E02||  WPINGER NCASI ME THOD
ACETONE ODAZ | 0.002 to 0.023 1.2E-02 IMPINGER NCASI ME THOD
ACETONE oDB 0,065 to 0.065 5.7€-02 IMPINGER NCASI ME THOD
ACETONE ODMA1 22E-01] | HEATED CANISTER FID WITH CONCENTRATOR |
ACETONE ODMA2 2.4E-02| | HEATED CANISTER FID WiTH CONCENTRATOR
ACETONE ODMC1 35E-02| | HEATED CANISTER FID WITH CONCENTRATOR |
ODMC2 2.1E-02| | HEATED CANISTER FID WITH CONCENTRATOR __|
ODMK 1.8E-02] | HEATED CANISTER FID WITH CONCENTRATOR
ODMN __ 1.76-02| | HEATED CANISTER | FID WITH CONCENTRATOR
oDl 0.064100.118 9.1E02| | HEATED CANISTER FID, S8E-0AbyONPH
"RANGE
Z.0E-03 to 2.2E-01 2.8E-02
oD NDI32E-03] | | HEATED CANISTER FID, NDJ|1.4€-06] by DNPH
ODMC NDR22E-05] || WMPINGER NCASIMETHOD |
A 3.8€-05|| HEATED CANISTER | FID WiTH CONCENTRATOR |
1.0E-04| | HEATED CANISTER | FID WITH CONCENTRATOR, U |
15 HEATED CANISTER D, _3E-07) by DNPH
RANGE MEDIAN
NDto 126-04 | 20605
ODll_| 4BE5169.6E5 “B.6E-05 WPINGER DNPH
ODMA 6.5E-05] | HEATED CANISTER | FID WiTH CONCENTRATOR
ODMAZ 1.1E-04] | HEATED GANISTER | ___FID WiTH CONCENTRATOR
ODMC 4.0E-05] | HEATED CANISTER FID WITH CONCENTRATOR
ND[6.0E-05] | | HEATED CANISTER | FID WITH CONGENTRATOR |
ODMK ND[22E-05] | | HEATED CANISTER | FID WiTH CONCENTRATOR |
ODMN 24E-05| | HEATED CANISTER FID WITH CONCENTRATOR |
DNl ND[2-1E-03] | | HEATED CANISTER FiD
RANGE MEDIAN
ND lo 1.1E04 2.4E-05
ODMA1 ND[3.2E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR
ODMAC ND[1.6E-03] | | HEATED CANISTER FID WITH CONCENTRATOR
ODMC ND[1.1E-03} | | HEATED CANISTER FID WITH CONCENTRATOR
ODMC2 9.1E-04| | HEATED CANISTER | _FID WITH CONCENTRATOR, U
ODMK NDJ5.2E-04] | | HEATED CANISTER FID WITH CONCENTRATOR
ODMIN ND[1.1E-03] | | HEATED CANISTER | FID WITH CONCENTRATOR
OBl 0.006 t0 0.008 65E-03] | HEATED CANISTER FID
INO._OF TESTS| | DETECTS RANGE MEDIAN"
7 2 ND 10 8.1E-04 3.9E-04
CHLOROBENZENE ODMA1 ND[Z.0E-05] | | HEATED CANISTER | FID WITH CONCENTRATOR |
CHLOROBENZENE ODMAZ ND[2:8E-04] [ | HEATED CANISTER FID WITH CONCENTRATOR
CHLOROBENZENE ODMC1 ND|6.4E-05] | | HEATED CANISTER | FID WiTH CONCENTRATOR, U
CHLOROBENZENE oDMC2 51E-05| | HEATED CANISTER FID WITH CONCENTRATOR
CHLOROBENZENE ODMK ND[3.2E-05] | | HEATED CANISTER FID WITH CONCENTRATOR
{CHLOROBENZENE ODMN 36E-05[ | HEATED CANISTER FID WITH CONCENTRATOR
CHLOROBE! E ODli ND[3.0E-03} HEATED CANISTER FID
INO_OF TESTS| | DEIECTS RANGE MEDIAN™
7 2 ND 10 5.1E-05 1.6E-05
CHLOROFORM CDMA1 5.8E-04] | HEATED CANISTER FID WITH CONCENTRATOR __




!
SANIC MLL —RANGE . AVG TEST
B/ADTUBP METHOD COMMENTS
i ' HEATED CANISTER | PIDWATH CONCENTRATOR |
[ HEATED CANBETER | FiD WITH CONCENTRATOR |
OOMEZ K [ HEATED CANISTER | PID WATH CONCENTRATOR | :
[OROFORM _mm
[OROFOIN OOMN [ HEATED CANISTER | FID WITH CONCENTRATOR |
CHLOROFORM obu [ HEAYED CANSTER | L I
NO. OF TESTS| | DETECTS RANGE
i — 3 T 1o 0604 ~3I5ED4
ICRESOL-O 0037 6 0.109 1302 ISTE FiD__
CUMENE oaA_"W_m 1 0.01 T || FEATED CANSTER FiD
[ Z-OICHLOROETHRANE OUMAT | qg@“m'm
12 OOMAZ "1 HEATED CANISTER | WITH CONCENTRATOR
12-DICH OOMC1 HEATED CANISTER | PID WITH CONCENTRATOR |
12-DICHLOR oOMC2 1E04 || HEATED |___FID WITH CONCENTRATOR __|
12-DICH! OOMK &l ] HEATED CANISTER | FID WITH CONCENTRATOR
1,2-DICH OOWMN HEATED CANSSTER | FID WITH CONCENTRATOR
INO. | DETECTS RANGE | MEDWN
0 NO NU
DIMETHYL 1 [] HEATED CANISTER | FID WATH CONCENTRATOR __|
IDIMETHYL OOMN| [ HEATED CAMISTER | FID WITH CONCENTRATOR __|
[DMETHYL oon 0.004 10 0.005 4IE03
" DETECTS TANGE
3] ] Wil |
DIMETHY] ‘Eﬁ':
C 9.1 [HEATED CANISTER | FID WITH CONCENTRATOR |
DMETHYL ool NO(1.7E-00] (| HEATED CANSTER o
__RANGE ED
_NO 1o 26603 9.1E-04 -
05634105540 IR0 | AEATED CARSTER D
[ FEATED CARESTER. i)
13504 — MPINGER NCASI ME THOD
Z<) —_BPINGER NCASI METHOD
MPINGER NCASTMETHOD
—40EDS MPINGER _ NCASIMETHOD
41803 — MPINGER HOD
— — 4AEDq MPINGER NCASI METHOD
3AES b 6366 SBE-06 SMPINGER NCAS! METHOO
— RANGE D
NDW4.1E03 3.0E-04(
X {
1 3BEDS IO WITHOUT CONCENTRATOR |
3305 10 WITHOUT CONCENTRATOR | -
"NOZ3EQ) || HEATEDCAMSTER | FfD |
:
ND 10 35605 33605 .
YT R RIL ] H FEATED CASTER —FD
smnmqg. COAT | 0B 85E01| | NCASIMETHOD
[METHANGL ODA2 | 09700185 _ 14E+001 | NCASIMETHOD
JMETHANOL ODB , 0580060 SBE-01| ' NCASIMETHOD
i ot e e e
IMETHANOL | | o 64EDT | FID WITHOUT CONCENTRATOR !
IMETHANOL | | iODMC1 | 1.9E+00. | HEATED CANISTER | FID WITHOUT CONCENTRATOR
!_ETHANOL [ 1 TODMC2 * 1.1E+00, | HEATED CANISTER FID WITHOUT CONCENTRATOR
METHANOL || |7 OOMK 43E01_ HEATED CAMISTER |_FID WITHOUT CONCENTRATOR
METHANOL ' i ODMN 32E-01  HEATED CANISTER ' FID WITHOUT CONCENTRATOR




I EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST
OMPOUND CODE b/ADTUBP I/ADTUBP METHOD COMMENTS
METHANOL oDl 10310128 | 1.1E+00| | HEATED CANISTER | FID WITHOUT CONCENTRATOR
— RANGE
0 03210 191 98E-01
[METHYL ETHYL|KE TONE ODA1_|__0.001010 0.0020 1.36-03[| NCASIMETHOD
METHYL ET:WHKETONE ODA2 | _2.6E-4100.0016 9.9E-04|| NCASI 10D
METHYL ETHYLIKETONE ODB_|_0.0061 10 0.0063 62E-03[| NCASIMETHOD
HYL ETHYL|KETONE ODMAT 1.1E-02] | HEATED CANISTER | __FID WiTH CONCENTRATOR |
METHYL E KETONE ODMA2 4.8E-03| | HEATED CANISTER FiD WiTH CONCENTRATOR
METHYL E THYL|KE TONE ODMC1 2.0E-03| | HEATED CANISTER | FID WITH CONCENTRATOR
METHYL ETHYL|KETONE ODMC2 1.66-03| | HEATED CANISTER FID WITH CONCENTRATOR
METHYL ETHYL|KETONE ODMK 7.6E04| | HEATED CANISTER FID WITH CONCENTRATOR
METHYL ETHYLKETONE ODMN 15E-03| | HEATED CANISTER FID WITH CONCENTRATOR
METHYL ETHYLIKE TONE ODli_|_ 0.0048 to 0.0079 6.2E-03] | HEATED CANISTER FID, 5.6E-05 by DNPH
NO.OF TESTS|| DETECTS RANGE MEDIAN
10 10 2.6E-D410 1.1E-02 1.8E-03
METHYL ISOBU]TYL KETONE | |ODMAT 3.7E-05| | HEATED CANISTER | FID WITH CONCENTRATOR
METHYL ISOBUTYL KETONE | | ODMA2 1 [ HEATED CANISTER FID Wi TOR
METHYL IS L KETONE | [OOMIC1 8.2E HEATED “FID WITH CONCENTRATOR |
FHYL 1SOBU] YL KETONE _| [ODMC2 1.0E-04] | HEATED CANISTER FiD WITH CONCENTRATOR |
METHYL ISOBUTYL KETONE || ODMK 1.76-05| | HEATED CANISTER | FID WITH CONCENTRATOR
METHYL ISOBUTYL KETONE | | ODMN 5.3E-05| | HEATED CANISTER FID WITH CONCENTRATOR
METHYL ISOBUTYL KETONE oDl ND[2.7E-03] | | HEATED CANISTER FID, ND[1.1E-06] by ONPH
NO.OF TESTS|| DETECTS RANGE MEDIAN
7 ND to 1.0E-4 27605
METHYL MERGAPTAN ODMK ND[6.8E-04] | | HEATED CANISTER FID WITH CONCENTRATOR __
METHYL MERGAPTAN ODWMIN ND[1.5E-03] | | HEATED CANISTER | FID WITH CONCENTRATOR
IMETHYL MERGAFTAN obH ND{1.3E-03]
INO.OF TESTS|| DETECTS — RANGE_ MEDIAN
3 )] ND ND
METHYLENE CHLORIDE ODMA1 2.9E-04| | HEATED CANISTER FID WITH CONCENTRATOR
METHYLENE CHLORIDE ODMAZ 1.0E-03| | HEATED CANISTER 1D WITH CONCENTRATOR
METHYLENE CHLORIDE ODMCH1 ND[4.2E-04] | | HEATED CANISTER FID WITH CONCENTRATOR
METHYLENE CHLORIDE ODMC2 5.4E-04| | HEATED CANISTER | FID WITH CONCENTRATOR, U |
[METHYLENE CHLORIDE ODMK ND{2.0E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR |
ME THYLENE CHLORIDE ODMN 4.4E-04| | HEATED CANISTER | FID WITH CONCENTRATOR _
METHYLENE CHLORIDE oDl ND[2.3E-03] | | HEATED CANISTER FiD
INO.OF TESTS|| DETECTS RANGE MEDIAN
7 3 ND 10 1.0E-03 2.9E-04
PHENOL oDl ND[2.5E-03] | | HEATED CANISTER FID
"‘—qmm.mnsu ODA2 ND[2.5E-03) SEMI-VOST
ALPHA-PINEN ODMA1 45E-03| | HEATED CANISTER | _FID WITHOUT CONCENTRATOR
ALPHA-PINENE ODMAZ 12E-02] | HEATED CANISTER | FID WITHOUT CONCENTRATOR _|
ALPHA-PINENE ODMC1 2.6E-02] | HEATED CANISTER | _FID WITHOUT CONCENTRATOR |
ALPHA-PINEN ODMC2 7.1E-02] | HEATED CANISTER |_FID WITHOUT CONCENTRATOR _|
NO.OF TESTS| | DETECTS RANGE MEDIAN
5 4 ND to 7.1E-02 1.2E-02
BETA-PINENE ODAZ ND[1.9E-03] SEMIVOST
BETA-PINENE ODMAT 2.8E-03| | HEATED CANISTER | _FID WITHOUT CONCENTRATOR |
BETA-PINENE ODMA2 1.6E-03| | HEATED CANISTER | _FID WITHOUT CONCENTRATOR _
BETA-PINENE ODMC1 7.26-02] | HEATED CANISTER | _FID WITHOUT CONCENTRATOR _
BETA-PINENE ODMC2 8.7E-02 || HEATED CANISTER | _FID WITHOUT CONCENTRATOR
NO.OF TESTS| | DETECTS RANGE MEDIAN
5 3 ND to 8.2E-02 2.8E-03
STYRENE ODMA1 52E-04 | HEATED CANISTER FID WITH CONCENTRATOR
STYRENE ODMA2 | 1.1E-04[ | HEATED CANISTER FID WITH CONCENTRATOR
STYRENE ODMC1 | T 31E-04|| HEATED CANISTER FID WITH CONCENTRATOR




BSOS
MILL RANGE AVG TEST :
GO0 | BubTUSP | ADTUBE |1 NETHOD COMENTS |
B.TE04| | HEATED CANSSTER FiD WITH CONCENTRATOR |
) P T CORSENTRATOR
"HEATED CANSSTER | H EN
ES ETE RANGE_
s 5 WD 0 BT 1€
1 T2E8| j%"ﬁﬁﬁ_‘—m
COMAZ TBEDS) [ FID WITH CONCENTRATOR |
LENE OOMC1 1.9€-04]| | HEATED CANISTER | FIDWITH CONCENTRATOR, U |
[TETRACHL H 2.7ED4| | HEATED CANISTER | FID WITH CONCENTRATOR, U _|
TETRACHL HYLENE ODMK SAE-05| | HEATED CANESTER | FID WITH CONCENTRATOR, U
TETRACHL HYLENE OMN T 2.06-04] | HEATED 1D WITH CONCENTRATOR
NO.OF TESTS| | DETECTS T RANGE _ T
6 8.2E-05% 1.06-03 | 20604 N
TOLUENE ODMA1 1 T.1E-04] | HEATED CANISTER | FID WITH CONCENTRATOR __|
TOLUENE ODMAZ 1.1E-04| | HEATED CANSSTER | FID WITH CONCENTRATOR |
TOLUENE OOMC1 G1E-05| | HEATED CAMISTER | FID WITH CONCENTRATOR |
TOLUENE obDMC2 4m_m H CONCENTRATOR __|
OLUENE OOMK %_m H
Tl OOMN [ HEATED CANISTER | FID WATH CONCENTRATOR |
TOLUENE (o] RSE-0N || HEATED CANISTER | FD
RANGE _
ND 1o 4.06-04 6.1E-05
OOMAT AE-D4| | HEATEDCANISTER | FID WITHCONCENTRATOR |
—1BE-04] | HEATED CANISTER | HCONCENTRATOR |
OOMC1 {1.06-64) || — 1D WITH CONCENTRATOR |
OOMK OE. _“'—mmmh—ﬁb HCONCENTRATOR |
OOMN 35E-04] | HEATED CANISTER FID WITH CONCENTRATOR _|
i
“RANGE _ i
ND o 4. 4E-04 13504 1
ODMC1 NDj22E-04] | | HEATED CANISTER FID WiTH CONCENTRATOR
ODMC2 2.86-04' | HEATED CANISTER | FID WITH CONCENTRATOR, U
ODMK M1.1E-04] | | HEATED CANISTER FID WITH CONCENTRATOR
ODMN LE1 04[] TOR
(o] NOB
NO. OF TESTS| | DETECTS RANGE
5 2 ND 1o 28E-04 92€-05
11.2- OOMAT — 13603 [ PO WITH CONCENTRATOR |
1,12-TRICHL . [ODMAZ2 1 3.0E HEATED CANSSTER | FID WITH CONCENTRATOR |
1,1.2-TRICHL! ODMC1 | 39E-04[| HEATED CAMSSTER | FID WITH CONCENTRATOR, U
1.1,2-TRICHL! ODMC2 ) 2.4E-04] | HEATED CAMISTER | FID WITH CONCENTRATOR, U
1,1.2-TRICHL - | ODMK 6.7€-05| | HEATED CANISTER | FID WITH CONCENTRATOR, U __|
1.1.2-TRICHL! ODMN ! J3E-04 .i HEATED CANISTER FID WITH CONCENTRATOR
1,1 2-TRICHLOROE THANE oon T ND[3.6E03] |1 HEA R FiD
[ N [
OF TESTS| | DETECTS .1 RANGE , 1
7 6! ND 0 1.36-03 2.4E-04 i
TRICHLOROETHYLENE —— [GOMAT | 46E-04 | HEATED CANISTER FID WITH CONCENTRATOR
%ﬂcm NE ODMAZ 42604 ;m"fmi—‘_w——w FiD CONCE TOR
TRICHL OOMC1_ ND[Z2E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR |
ITRICHL O0OMC2 | ND{.1E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR |
[TRICHL NE | ODMIK TAE-04] | | HEATED CANISTER FID WITH CONCENTRATOR
TRICHLOROE THYLENE OOMN 4E-04] || HEATED CANISTER FID WITH CONCENTRATOR
TRICHLOROE THYLENE oDw ND %0 0.0078 4.3E03]| | HEATED CANISTER FID
NG OF TESTS| | DETECTS || RANGE . MEODAN- | j
: 7L 3 ND to 7.86-03 2.86-04 1
f
m.p-XYLENE T OOMK . OE-05] ,, HEATED CANISTER FiD WITH CONCENTRATOR |
m.p-XYLENE ODMN . 4.6E-05 , HEATED CANISTER FID WITH CONCENTRATOR




VOLATILE ORGANIC MILL RANGE AVG TEST
COMPOUND CODE 1b/ADTUBP I/ADTUBP METHOD COMMENTS
m,p-XYLENE (o] ND[2.56-03] | | HEATED CANISTER FID
A E —DETECTS T RANGE |
3 i RND o 4.6E-05 1.8E
I 1] I —
0-XYLENE ODMK ND[3.0E-05] | | HEATED CANISTER | FID WITH CONCENTRATOR __ |
0-XYLENE ODMN 9.1E-05| | HEATED CANISTER FID WITH CONCENTRATOR
0-XYLENE oDil ND[2.SE-03] | | HEATED CANISTER FiD
NO_OF TESTS|| DETECTS RANGE MEDIAN
3 1 ND to 9.1E-05 35E-05
[XYLENES ODMA1 Z16-05] | HEATED CANISTER |___FID WITH CONCENTRATOR |
IXYLENES ODMAZ 1.4E-04] | HEATED CANISTER FIiD WITH CONCENTRATOR
XYLENES ODNIC1 11E-04] | HEATED CANISTER FID WITH CONCENTRATOR
XYLENES ODMC2 1.2E-04| | HEATED CANISTER FID WITH CONCENTRATOR
INO.OF TESTS|| DETECTS RANGE MEDIAN
4 4 2.1E-05 1o 1.4E-04 1.1E-04
[TERPENES ODMK 7.7E-03| | HEATED CANISTER FID WITH CONCENTRATOR |
[TERPENES _ ODMN 35602 ™ FID WITH CONCENTRATOR __|
I TERPENES (2] 0.030 10 0.044 3.76-02| | HEATED R FiD
INO.OF TESTS|| DETECTS RANGE MEDIAN
3 3 7.7E-03 to 3.5E-02 3.5E-02
1 b C/ADTUBP __[Ib CJADTUBP
[TOTAL mgm: S ODLA 0.031 to 0.036 3.9E-02 M25A NCASI Tech Bull No. 646 for details|
TOTAL HYDROGARBONS ODLB | 0.110%0 0.150 1.3E-01 M25A NCASI Tech Bull No. 646 for detail
OTAL HYDRQOGARBONS ODMA1 8.0E-D1 M25A
TOTAL HYORQGARBONS ODMAS 2.2E-01 M25A
OTAL HYDRQGARBONS >0.85 S5E-0 M25A
TOTAL QOGCARBONS ODMC? 5.5E-01 M25A
[TOTAL HYDROGARBONS CDMK 11E+00 M25A
OTAL HYDROGARBONS ODMN 12E-01 M25A
INO. OF TESTS| | DETECTS RANGE MEDIAN
8] 8§ 3.3E-02 10 1.1E+00 3.9E-01

Notes

U - unidentified and unconfirmed by GC/MS

Note that for O2 delignification systems with codes ODMA1, ODMA2, ODMC1, ODMC2, ODMK & ODMN emissions were available in Ib/ODT of
brownstock to system; these were converted to IADTP using a conversion factor of 1.1 ADTP = 1.0 ODTBS;

MEDIAN - empirical median; MEDIAN® - "NORPLOT" median; MEDIAN** - “SDin" median

CARBON MONOXIDE [ ODIl T 0.0014100.0016 | 1.5E-03] | METHOD 10 | J




TABLES SUMMARY_OF 'AIR TOXIC' EMISSIONS FROM BROWNSTOCK WASHERS

MILL TEST  WOOD WASHER ADTP/ NO. OF
CODE DATE  _TYPE. _TYPE_ _DAY_ VENTS TESTED VENTS REE.
BSWA1 | ___1991 SW VDWSs 272 HOOD VENT ONLY 1 8
BSWA2 | 1001 |_SW VDWSs 566 HOOD VENTS ONLY 3 8
BSWB 1991 | SW VOWSs 818 HOOD, FOAM TANK, SCREENTANK | 3 8
BSWD 1980 |HWISW VOWSs 825 HOOD VENTS ONLY - 9
BSWE | 1890 _ |HW/SW|__VDW + DIFFUSION 2150 HOOD VENTS ONLY - ]
BSWF 1900 _ |HWISW VDWSs 1934 HOOD VENTS ONLY - 9
‘BSWGT 1992 SW VOWSs 625 HOOD VENT ONLY i 3
BSWGZ | 1902 | HW “VDWs 700 HOOD VENT ONLY 1 3
BSWH | 1992 | SW VOWSs 252 HOOD VENT ONLY 1 3
BSWI1 | 1992 HW VDWSs 740 HOOD VENT ONLY 1 9
BSWIZ | 1902 SW VOWSs 660 HOOD VENT ONLY 1 9
BSWJ 1902 | _SW VDWSs 800 HOOD & FILTRATE TANK 2 3
BSWMAT | 1984 | HW | VDW +TWINROLL PRESS | 858 | ALL EXCEPT PRESSFILTRATETANK | 3 15
| 6SWMA2 | 1994 | "SW |VDW+TWIN ROLL PRESS| 376 ALL BSW VENTS 7 15
BSWMF 1994 AW HORIZONTAL BELT 825 ALL BSW VENTS 1 15
BSWMGH | 1994 HW DIFFUSION 273 ALL BSW VENTS K] 15
BSWMG2 | __ 1094 SW | DIFFUSION 626 ALL BSW VENTS 2 15|
BSWMH1 | 1994 | SW | DIFF +2 VOWs IN SERIES | 891 ALL BSW VENTS 4 15
BSWMH2 | 1994 SW 4 VDWs IN SERIES 270 ALL BSW VENTS 7 15
BSWML1 | 1994 HW 3 VDWs IN SERIES 823 ALL BSW VENTS 3 15
BSWMLZ | 1004 HW | DIFFUSION + 1 VOW 805 ALL BSW VENTS 3 15
BSWMM | 1904 SW |2 COMPACTION BAFFLES | 285 ALL BSW VENTS 1 15
BSWMO1 | 1994 SW | 2 PRESSURE IN SERIES | 235 ALL BSW VENTS 3 15
BSWMOZ2 | 1994 HW | 2 PRESSURE IN SERIES | 220 ALL BSW VENTS 3 15
BSWIAT 1993 SW VDWSs 783 BSW VENT 1 9
“BSWIA2 1993 HW DIFFUSION 811 DIFFUSION WASHER VENT 1 9
BSWID1 1993 SW VDWSs 265 HOOD VENTS AND FOAM TANK 3 9
BSWID2 1993 HW VDWs 400 HOOD VENTS AND FOAM TANK 3 9

»
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TABLE S5 SUMMARY OF ‘AIR TOXIC' EMISSIONS FROM BROWNSTOCK WASHERS, CONTD.
MILL TEST wWOoo0D WASHER ADTP/ NO. OF
CODE DATE TYPE _TYPE DAY VENTS TESTED VENTS REF.
 BSWIE1 1993 sSw VDWs 322 HOOD VENTS, FOAM TANK & CHEST 8a 9
_BSWIE2 1993 HW VDWSs 508 HOOD VENTS, FOAM TANK & CHEST 6a )
BSWIF 1993 SW VDWs 700 HOOD VENTS, VAC PUMP VENTS 5 ]
- BSWIGH 1993 SW VDWs 850 HOOD VENTS 3 9
BSWIG2 1993 HW VDWs 750 HOOD VENTS -3 -]
BSWIH1 1993 HW VDWs 600 HOODS VENTS ONLY 4a 9
BSWIH2 1993 sSwW VDWSs 650 HOOD VENTS & FOAM TANK VENTS 5a 9
| BSWIJ1 1993 HW VDWs 800 HOOD VENTS & FOAM TANK VENT 4b 9
BSWIiJ2 1993 sSW VDWs 450 HOOD, FOAM TANK and SEWER VENTS| 5b 9
Notes

VDW - Vacuum Drum Washers;
a - emissions from two vents estimated from two other similar vents tested on this source;
b - emissions from one vent estimated from one other similar vent tested on this source;

References

3. Texas Emissions Speciation Study, Emission Test Results, Roy F. Weston, Inc., January 1993,

8. Tests conducted by NCAS! in 1991.

9. Individual Mill Testing for 'Air Toxics' - NCAS! Mill File Information.
15. Volatile Organic Emissions from Pulp and Paper Mill Sources - Part IV - Kraft Brownstock Washing, Screening and Rejects Refining

Sources, NCASI Technical Bulletin No. 678, October 1994,
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T
= e L
NOLATILE ORGANIC MRLL RANGE ! TEST -
~Cook METHOD CORENTS
NCUUM
0] Y ~“NCASI MPINGER METHOD |
] T —“NCASTIPINGER METHOD |
REATED CANSTER | A . R
ACET [THEATED CANSSTER i)
ACET i A TERMPINGER] FORAT
ACET, D
ACET, BSWIAT | 00000055 | 33E-02| | HEATED CANISTER ;)
ACET. 0.0034 o 0.0048 X0 DNPH
BSWIDZ | _0.0053 to 0.0230 RNTORAFT DNPH
ACET. 1 0.0012 to 0.0035 RTIORAFT DNPH
ACETA%_ 85WiE2 | 0.0013 100032 RTIDRAFT DNPH
ACETALDE BSWIF _| 00017 ¥ 0.0049 "RTIDRAFT_ DNPH
ACETALDEHYDE "I BSWIGT | 0.0030 %0 0.0041 RTI DRAFT DNPH
[ACETALDEHYDE BSWIGZ | 00044 10 0.0137 _: RTI DRAFT DNPH
ALDEHYDE BSWH1 | 004210 0.100 | THEATED CANISTER ' FID, 1.4E-02 by DNPH
ACETALDE BSWWZ | 003100052 | | THEATED CANISTER | FID, 4.6€-03 by DNPH
ACE TALDE BSWiJt | 0.028 %0 0.00 HEATED CANISTER FiD. 3.06-02 by ONPH
IACET. 0022003 | 3.1E-02| | HEATED Fio
NO. OF DETECTS — RANGE
1) 3 © 31 1300
W i __
ACET, 1 [ HEATED CANISTER FiD
[ACET, FiD
ACET BSWM i FD__
ACET. BSWWMO'1 [REATED CANISTER FiD
ACET [T HEATED CANISTER D
BSW | HEATED CANISTER FiD
ACET. BSWIAZ [ HEATED CANISTER FD
NO. OF DETECTS RANGE
7 ND 0 69€E02
VAGUUM DRUMIWASHERS
[ACETONE ___ | BSWAIT - T S9E T NCASI MPINGER METHOD ____|
[ACETONE ! BSWAZ | 0034100043 | 396021 NI NCASI WMPINGER ME THOD
\ACE TONE _ BSWB | 0.019 1 0.020 20E-021 T NCAS! IMPINGER METHOD
ACETONE BSWF | 0019©0.163 WMOD NIOSH 2000
ACE TONE BSWGH - M1
IACE TONE - M8
JACETONE | NDwOoO4Td | B2 M8
ACETONE BSWJ | 0.000 10 0.012 W18
ACE TONE BSWMA1T [ HEATED CANISTER D _
JACETONE_ HEATED CANISTER FiD
ACETONE BSWMHT . || HEATED CANISTER , FID
ACETONE BSWIZ | | | HEATED CANISTER FiID_
ACETONE BSWML1 TED FD
ACETONE BSWWLY SE03| | HEATED CANISTER FiD
ACETONE j BSWIA1 0.063 %0 0.171 HEATED CANISTER FID
IACETONE . BSWID1| 0112100244 HEATED CANISTER FID, 6.7E-02 by DNPH
ACETONE BSWID2 | 0.11300272 HEATED CANISTER | FI0. 7.06-02 by DNPH
ACETONE BSWIE1 | 0.102100.138 | HEATED CANISTER _ FID, 2.4E-02 by DNPH
[ACETONE 0029100047 | 41EG2| | HEATEDCANISTER | FID, .78 1.75‘-02“5,,! !omn_‘_"
ACETONE T BSWIF 001110002 RTIDRAFT ONPH
[ACETONE T BSWIGT . 0.0030 10 0.0041 . RTIDRAFT DNPH
JACETONE 1 TBSWIG2 . 0.0044 10 0.0137 T6EG3] . RTIDRAFT DNPH
ACETONE i BSWIH1 | 0.041 00053 HEATED CANISTER FID, 5.06-02 by DNPH ‘
ACETONE T TBSWIZ 007110 o.1e;_‘—'ﬁ_—mm CAMNISTER | FID. 2.1E-02 by DNPH
ACETONE ;| 71 BSWI1___ 0.028 10 0.040 T HEATED CAMISTER : FID, 1.8£-02 by DNPH
ACETONE || "BSWLZ2___ 0.057 %0 0.106 8.1E02 THEATED CANISTER | FiD ]
NO. OF TESTS; RANGE MEDIAN R B
26 8 ND 0 2.7TE-O1 4.2E-02: 1
[OWFUSION, PRESSURE, BELT 8 COMPACTION BAFFLE WASHERS
ACETONE___, . IBSWNGT_ 11E-G2_HEATED CANISTER | FID
[ACETONE | BSWMG? 35E03_| HEATED CANISTER FiD
[ACETONE T i | BSWMM "HEATED CANISTER FID




VOLATILE ORGANIC MILL RANGE AVG TEST
COMPOUND CODE /ADTUBP ___ |IVADTUBP METHOD COMMENTS
[ACETONE Iaswmm 6.76-03 | HEATED CANISTER __FID
JACETONE BSWMO2 4 5E-03] [ HEATED CANISTER FiD
ACETONE BSWWF " 1.2E-05| | HEATED CANISTER FiD
[ACETONE_ BSWIAZ | ND1o0.0045 | 29E-03| | HEATED CANISTER FiD
NO. OF TESTS| | DEIECTS RANGE ME(
7 7 ND to 1.06-01 4.9E03
[VACUUM DRUNIWASHERS
[ACETOPHENO! BSWIA1 ND[3.6E-02] | HEATED CANISTER FID
ACETOPHENO! BSWID3 | 0046100.091 | 4.6E-02| | HEATED CANISTER FID, ND|2.6E-03] by DNPH
IACETOPHENO! BSWID2 ND[1.3E-01] | HEATED CANISTER FiD, ND|[2.3E-03] by DNPH
IACETOPHENOL BSWIE1 ND[3.36-02] | HEATED CANISTER FID, ND[2.2E-03} by DNPH
ACETOPHENO BSWIEZ ND(1.8E-02] | HEATED CANISTER FiD, ND[1.2E-03] by DNPH
'ACETOPHENO! BSWIF ND[22E-02] | HEATED CANISTER FID, 5.0E-04 by DNPH
ACETOPHENO BSWIGT ND{4.3E-02] | HEATED CANISTER FID. ND[6.8E-04) by DNPH
IACETOPHENO| BSWIG2 ND{5.1E-02] | HEATED CANISTER FiD, ND[6.7E-04] by DNPH
[ACETOPHENO| BSWIH1 ND[6.0E-02] | HEATED CANISTER FID, ND|3.4E-04] by DNPH
ACETOPHENO| BSWIHZ ND[7.1E-02] | HEATED CANISTER FID, NDJ2.3E-04] by DNPH
[ACETOPHENO BSWII1 OE HEATED CANISTER FID, ND{1.6E-O4 by ONPH |
[ACETOPHENO| BSWIJ2 ND[2.6E-02] | HEATEDCANISTER | FID
NO.OF JESTS| | DETECTS RANGE MEDIAN™
12 i ND to 0.091 8.06-04
VACUUM DRUM WASHERS
[ACROLEIN BSWG2 —Zppb T1E-05 VOST
IACROLEIN BSWMH1 7.6E-04| | HEATED CANISTER FiD
ACROLEIN BSWMH2 2 7E-04] | HEATED CANISTER FID
ACROLEIN BSWML1 2.5E-04] | HEATED CANISTER FID
[ACROLEIN BSWML2 1.4E-04| | HEATED CANISTER FiD
ACROLEIN BSWIAT1 ND[1.7€-02] | REATED CANISTER FiD
ACROLEIN BSWID1 NDI[4.2E. HEATED CANISTER FID, ND[1.2E-03] by DNPH
ACROLEIN BSWID? NDI6.2E-02] | HEATED CANISTER FID, ND[1.1E-03] by DNPH
[ACROLEIN BSWIET ND{1.0E-03 RTIDRAFT DNPH
ACROLEIN BSWIE2 ND[5 4E-04 RTI DRAFT DNPH
ACROLEIN BSWIGT ND[4.0E-04 RTI DRAFT DNPH
ACROLEIN BSWIGZ | ND 1o 9.4E-04 45E-04 RTIDRAFT DNPH
ACROLEIN BSWIH1 NDJ[2.8E-02] | HEATED CANISTER FID, NDJ4.7E-04] by DNPH
[ACROLEIN BSWIHZ ND{3.3E-02] | HEATED CANISTER FID, ND{3.3E-04] by DNPH
ACROLEIN BSWIJ1 NDJ[1.4E-02] | HEATED CANISTER FID, ND|2.2E-04] by DNPH
ACROLEIN BSWIJ2 ND[1.2E-02) | HEATED CANISTER FID
NO.OF TES1S|| DETECTS RANGE MEFWJ
16 6 ND 10 9.4E-04 1.8E-05
DIFEUSION, PRESSURE, BELT & COMPACTION BAFFLE WASHERS i
ACROLEIN BSWMG1 4.5E-05| | HEATED CANISTER FiD
ACROLEIN BSWMG2 4.7E-05| | HEATED CANISTER FID
ACROLEIN BSWMM 1.7E-03| | HEATED CANISTER FID
ACROLEIN BSWMO1 ND[2.8E HEATED CANISTER FID
ACROLEIN BSWMO2 4.8E-05| | HEATED CANISTER FID
ACROLEN BSWMF ND[2.0E HEATED CANISTER FID
ACROLEIN BSWIAZ ND[2.3E-03] | HEATED CANISTER FID
NO.OF TESTS|| DETECTS RANGE MEDIAN
7 4 ND 1o 1.7E-03 45E-05
MWASHERS
BSWID1 ND[2.3E-03 RTI DRAFT DNPH
BSWID2 ND[2.1E-03 RTIDRAFT DNPH
BSWIET ND{1.96-03 RTI DRAFT DNPH
BSWIEZ ND[1.0E-0 RTIDRAFT DNPH
BSWIF ' 0.0006 to 0.0020 | 1.1E-03 RTIDRAFT » DNPH
BSWIG1 ND[6.0E-04] RTI DRAFT : DNPH
BENZALDEHYDE BSWIG2 ND{6.0E-04 RTIDRAFT DNPH
BENZALDEHRYDE BSWIH1 ND{6.0E-04 RTI DRAFT DNPH
BENZALDEHYQE BSWIHZ ND[4.1E-04f ' RTIDRAFT DNPH




- B SIONS T
TRLE ORGANIC MILL RANGE AVG YEST_
B —_WETWoD COWENTS
© [ RTIORAFT DNPH
[ DETECTS ARGE |
10 1 —ND o 20808
WASHERS _ o
1 M8
Mis
BSWH M8
BSWH Mis
BSW2 Mis
BSWJ i M8
BSWMAT 1 ] FiD
BSWMAZ 2305 | HEATED CANISTER FiD
BSWMH1. 82E05| | HEATED D
BSWWIH2 2.TE-04| | HEATED CANESTER FO
BSWML1 12E-04| | HEATED CANISTER FiO
BSWWL2 76E-05] | HEATED CANISTER FD
BSWIA1 HEATED CANISTER D
BSWD1 FD
[HEATED CANISTER O
1 ' HEATED CANISTER “FD
D
BSWIF 1 FD
BSWIGT [REATED CANISTER FiD
BSWIG2 HEATED CANISTER FD
BSWIH HEATED CANISTER FD
BSWRG [HEATED CANISTER 0
BSWA FD
1. [HEATED CANISTER D
DETECTS RANGE
6 . _ND W0 2.7TE-04 4.TE-06
SSURE, BELT & W, i —
BSWMGT 12605 | HEATED FO
BSWMG2 1.06-05] | HEATED CANISTER FID
BSWIWM 2Z1E-04] | HEATED CANISTER FiD
BSWWO1 1.4E-05] | HEATED CANISTER “FD
[BSWMO2 15 HEATED CANISTER FID
8.3E-07| | HEATED CA FiD
BSWIAZ AE HEATED CANISTER D
DETECTS — RANGE _
4 ND 10 2.1E-04 8307
VACUUM DRUM WASHERS
BROMODICHL [[BSWG1 NOP 015 M3
BROMODICHL —* BSWG2 NDIO ppb] VOST
BROMODICHL B8SWH NDID.0S7) wMis
BR T BSWJ NDJ0.021] | | 30
- . i
NO.OF TESTS| | DETECTS RANGE X
4 0 ND ; ND
{VACUUM DRUNI WASHERS :
CARBON DIS BSWG1 . S ppo . 30605 . VOST .
CARBON BSWG2 . 8 ppb 6.06-05] . VOST
[CARBON DIS BSWH_| NDJD.019] M6
CARBON T BSWJ ND{0.006] M6
CARBON DIS! "I BSWA1 ND 0 0.039 256021 ! M16 .
ICARBON DIS| BSWG1T | ND[1.36-03] . Mi6 :
CARBON DIS [T BSWG2 | TE03] | M16 !
ICARBON ) BSWLI1 SE M16 .
CARBON DISULFIDE_ TBSWIJ2 | NDJ6.0E-03) M16 [
DETECTS RANGE MEDIAN"

1

INO. OF TESTS
. 9

ND 10 3.9-02

—




JABLES

EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST
COMPOUND CODE lblADTU_tBP IWADTUBP METHOD COMMENTS
[VACUUM ASHERS i
% ORIDE BEWMAT [4ZE4]| | HEATED CANISTER FD
LORIDE | | BSWMAZ ZE-04] | _FiD
ICARBON LORIDE___| [BSWMH1 1.5E-03| | HEATED CANIS FiD, U
ICARBON HIORIDE | [BSWMH2 3.1E-03| | HEATED CANISTER FID, U
CARBON HLORIDE BSWML1 ND[1.3E-03] | HEATED CANISTER FiD
CARBON HLORIDE BSWML2 ND[1.1E-03] | HEATED CANISTER FID
CARBON ICHLORIDE BSWIAT ND{4.7E-02] | HEATED CANISTER FiD
CARBON ICHLORIDE BSWID1 | 0.060 to 0.263 ; HEATED CANISTER FID; suspicious data
CARBON ICHLORIDE BSWID2 HEATED CANISTER FID
[CHLORIDE BSWIE1 HEATED CANISTER FID
CHLORIDE BSWIEZ HEATED CANISTER FID
CHLORIDE BSWIF HEATED CANISTER FID
CHLORIDE BSWIGT HEATED CANISTER FID
CHLORIDE BSWIG2 HEATED CANISTER FID
CHLORIDE BSWIH1 HEATED CANISTER FID
CHLORIDE BSWIH2 | ND100.061 HEATED CANISTER FiD
CHLORIDE BSWIJ1 HEATED CANISTER FID
CHLORIDE BSWH2 | ND100033 HEATED CANISTER FID
DETECTS “RANGE
5 ND 1o 2.8E-01
| HEATED CANISTER FiD
[HEATED CANISTER FiD
'HEATED CANISTER FiD U
HEATED CANISTER FiD, U
HEATED CANISTER FiD
[HEATED CANISTER FiD
HEATED CANISTER FiD
NO. OF TESTS| | DETECTS RANGE
7 1 ND to 1.5E-02 5.1E-04
VACUUM DRUM WASHERS
CARBONYL SULFIDE BSWIA1 ND[2.8E-02 M16
CARBONYL SULFIDE BSWIGT ND{3.2E-02 M16
ICARBONYL SULFIDE BSWIG2 ND6.3E-03 M16
CARBONYL SULFIDE BSWIJT ND[1.2E-02 M16
CARBONYL SU BSWI2 ND[8.2E-03 M16
NO. OF TESTS|| DETECTS RANGE MEDIAN
5 0 ND ND
VACUUM DRUMMWASHERS
3-CARENE BSWGT NDJ0.008] Mi8
3-CARENE BSWG2 ND[0.006) M18
3-CARENE BSWH NDJ[0.015] M18
3-CARENE BSWJ NDJ0.009) M18
NO.OF TESTS|| DETECTS RANGE MEDIAN
4 [} ND ND
VACUUM DRUMMWASHERS
CHLOROBENZENE BSWMAT 1.6£-05| | HEATED CANISTER FID
[CHLOROBENZENE BSWMA2 3.2E-05] | HEATED CANISTER FID
CHLOROBENZENE BSWMH1 9.1E-05| | HEATED CANISTER FID, U
CHLOROBENZENE BSWMHZ 1.9E-04| | HEATED CANISTER Fib, U
CHLOROBENZENE BSWML1 ND[8.2E-05] | HEATED CANISTER FiD
CHLOROBENZENE BSWML2 3.7€-05| | HEATED CANISTER FID, U
CHLOROBENZENE BSWIAT ND[3.4E-02] | HEATED CANISTER FiD
CHLOROBENZENE BSWID1 | ND100.147 7.2E-02| | HEATED CANISTER FID; suspicious data
CHLOROBENZENE BSWID2 ND[1.3€-01] | HEATED CANISTER FID
CHLOROBENZENE BSWIET ND[S.8€-02] | HEATED CANISTER FiD
CHLOROBENZENE BSWIE2 ND| s.ze-ozt HEATED CANISTER FIiD
CHLOROBENZENE BSWIF ND|2.1E-02] | HEATED CANISTER FID
|CHLOROBENZENE BSWIGT ND{4.0E-02] | HEATED CANISTER FID
[CHLOROBENZENE BSWIG2 ND[4.8E-02] | HEATED CANISTER FID
[CRLOROBENZENE T BSWIH1 ND[5.6E-02] | HEATED CANISTER | FID




COMMENTS
FD
D
(4 °]
— RANGE
WWeisEh | 3K
FD__
FiO,U
1 HEA fO.U
1 | HEATED CANISTER FD, U
OF HEA FIO
ND{12E-06] | HEATED CANISTER FID
SE03] ' HEATED CANISTER ' )
INO. RANGE MEDIANT
7 2 ND o 1.86-03 S1E07
VACUOM ASHERS
CH 1 ) vOsST
CHL "0 ppb_ S04 VOST_
CHLS [
CHLOROFORM BSWJ 112 ppb 1 VOST_
CHL 1 4] | FO
mmoaorom BSWMAZ 1.4E-02| | HEATED FD
CH BSWAH1 24603 FD, U
CHLOROFORM — 2 8603 FD. U
CHLI BSWAML1 [ HEATED CANISTER FiD
CHLI BSWAL2 FD
[CHLOROFORM BSWIA1 9]
CHLOROFORM BSWID1 q | HEATED ( T
CRLOROF ORM BSWID2 THEA FD_
CRLOROFORM BSWE1 1E-01] | HEATED CANISTER FID
CHLOROFORM BSWIE2 NDf{1.1E-01] | HEATED CANISTER FD
CHLOROF ORM " BSWIF ND 10 0.045 23602 | HEATED CANISTER FD
CHLOROF BSWIGT | SE-02] | HEATED CANISTER | FiD
CHLOROF! BSWIGZ . 9_1 neml‘Y_rEA‘rm' CANISTER | FiD
CHLOROF ORM BSWiH1 NDI1.2E-01} | HEATED CANISTER FD
|[CHLOROF BSWIH2 1.4E-01] | HEATED CANISTER FD
CHL BSWL1 (13 HEATED D
CHLOROFORM BSWL2 NO{S 2€ HEATED CANIS TER FO _
NO.OF TESTS[] DETECTS RANGE “MEDANS T
2 ] ND o 45602 1.0E04 ¥
|DIFFUSION, PRESSURE, BELT & ACTION BAFFLE W,
CHLOROF! BSWMGH 1 HEATED FD
CHLOROF ! BSWMG2 Y3 HEATED CANISTER FiD
CHLOROF ORM | BSWMM OF HEATED CANISTER O
CHLOROFORM TBSWMOT. ND[2 4E HEATED CANISTER FiD
CHLOROFORM BSWMO2' - 2.5E-04| | HEATED CANISTER FiD, U
CHLOROFORM BSWWF |ND{1.66-6]| | HEATED CANISTER FO
CHLOROF ORM BSWIAZ | NDI9.6€-03] | HEATED CANISTER FID
NO.OF TESTS, . DETECTS RANGE MEDIAN™
7 i 1 | NDW25SED4 : 85606
T t .
[VACUUM ASHERS ‘ :
CHLOR BSWG1 14 ppb 56605 VOST 1
CHLOR 1 _BSWJ . 485 ppb 34E031 VOST )
il i 1 1 !
NO.OF TESTS| | DETECTS ‘ RANGE MEDAN
3 3 T T2.06-0510 34603 :  S6ED05) .
VACUUM DRUM WASHERS R
o-CRESOL TBSWIAT | 302] MEATED CANISTER FID
jo-CRESOL " TBSWID1 . __NO 10 0.064 42602 HEATED CANISTER FID
[o-CRESOL | ] BSWID2 ND{1.2E-01] HEATED CANISTER FID




| [o]
OLATILE ORGANIC MILL RANGE AVG TEST
ND CODE _ W/ADTUBP __ |/ADTUBP| | METHOD _ COMMENTS
mmm BSWIET 4E-02 ‘_:3—150‘ CANISTER lt:llg
s D R
0-CRESOL _ _FiD
[0-CRESOL BSWIG1 TED CANISTER FiD
0-CRESOL BSWIG2 4. TED , FID
-CRESOL BSWH1 ND{5.4E-02] | HEATED CANISTER FID
0-CRESOL BSWIH2 ND 10 0.054 3.7€-02| | HEATED CANISTER FID
0-CRESOL BSWIJ1 | 0.083100.216 1.4E-01] | HEATED CANISTER FiD
NO.OF TESTS|| DETECTS RANGE MEDIAN
1 3 ND to 2.2E-01 9.5E-03
BIFFUSION, PRESSURE, BELT & COMPACTION BAFFLE WASHERS
0-CRESOL BSWIA2 NDJ4 3E-03] | HEATED CANISTER FIO
VACUUM DR ASHERS
CROTONALDE BSWID1 ND[1.5E-03 RTI DRAFT DNPH
CROTONALDE BSWID2 | NDto 2.06-03 1.1E-03 RTIDRAFT DNPH
CROTONALDE| BSWIET ND[1.3E-03] | RIIDRAFT DNPH
ICRO] BSWIEZ NDI6.8E RTI DRAFT DNPH
ICROTONALDE| BSWIF ND[2.7TE RTL r DNPH
ICROTONALDE BSWIGT NDj4.0E RTIDRAFT DNPH
[CROTONALDE 2| NDt0o0.0005 | 3.0e-04 RTIDRAFT DNPH
[CROTONALDE| BSWH1 ND[5.9E-04 RTIDRAFT DNPH
CROTONALDE! BSWIHZ | ND1000004 | 2.7E-04 RTI DRAFT DNPH
[CROTONALDEHYDE BSWIJ1 | ND {0 0.0005 2.4E-04 RTIDRAFT DNPH
NO. OF TESTS|| DETECIS RANGE MEDIAN
10 4 ND to 2.0E-03 12E-04
VACUUM WASHERS
[COMENE — BSWG1 ND[0.004 M18
CUMENE BSWG2 NDIO. M18
CUMENE BSWH NDJ0.019) M18
'CUMENE BSWJ ND[0.009] | | M1
CUMENE BSWIA1 ND[0.036] | | HEATED CANISTER FiD
CUMENE BSWID1 ND[0.110] | | HEATED CANISTER FID
CUMENE BSWID2 ND[0.073] | | HEATED CANISTER FiD
CUMENE BSWIE1 ND{0.104] | | HEATED CANISTER FiD
CUMENE B8SWIE2 NDJ0.055] | | HEATED CANISTER FiD
CUMENE BSWIF ND{0.022] | | HEATED CANISTER FID
CUMENE BSWIGT ND{0.043] | | HEATED CANISTER FiD
CUMENE BSWIG2 ND[0.051] | | HEATED CANISTER FID
CUMENE BSWIHT ND{[0.119] | | HEATED CANISTER FID
CUMENE BSWIH2 ND|0.071] | | HEATED CANISTER FID
[CUMENE BSWIJA ND[0.031] | | HEATED CANISTER FiD
CUMENE BSWI2 ND[0.027] | | HEATED CANISTER FID
NO. OF TESTS|| DETECTS RANGE MEDIAN
16 0 ND ND
DFFUSION PRESSURE, BELT & EOMPACTION BAFFLE WASHERS
CUMENE BSWIA2 ND[4.8E-03] [ HEATED CANISTER FID
I
VACUUM DRUMIWASHERS
CYCLOHEXANONE BSWID1 ND| 2.15&1‘ I RTIDRAFT ONPH
CYCLOHEXANONE BSWID2 ND[1.9E-03 RTI DRAFT DNPH
CYCLOHEXANONE BSWIE1 ND(1.8E-03 RTI DRAFT DNPH
CYCLOHEXANONE BSWIE2 NDJS.5E-04) RTI DRAFT DNPH
CYCLOHEXANONE BSWIF 0.0006 to 0.0021 1.1E-03 RTI DRAFT DNPH
CYCLOHEXANONE BSWIG1 ND{5.6E-04 RTIDRAFT DNPH
CYCLOHEXANGNE BSWIG2 ND[5.5E-04 RTIDRAFT DNPH
NO.OF TES1S|| DETECIS RANGE MEDIAN™
7 1 ND to 0.0021 3.7E-05
VACUUM DRUM WASHERS
p-CYMENE BSWG1 - 1.5E-02 Mi8
p-CYMENE BSWG2 - 7 6E-03 M18
p-CYMENE BSWH ND[0.019] | | M18




COMMENTS
Of BSWK NDIO ppb] VOST
BSWH VOST
NO.OF TESTS|| DETECTS " RANGE |
2 0 ND
:vm m}lg kﬂs&ens'_; —
1,2-DICHL BSWMAT, SIE05] | HEATED CANISTER FiD
[12-DICHLOROETHANE _ BSWMAZ 1.1E-04| | HEATED CANISTER FID
1,2-DICHL BSWMHT NOfS.0E-04] | HEATED FiD )
1,2-DICHL BSWMHZ 04| | HEATED CANISTER FiO, U |
1,.2-DICHL BSWMLT [HEATED CANISTER FiD
12 BSWL2 [HEATED CANISTER FD
NO. OF TESTS| | DETECTS “RANGE NEDIANY
3 3 “NDW62XD4 | 308
D FUSION, PREISSURE, BELT W. —
[1.2-DICHL BSWMG1 [HEATED CANISTER FiD
13 BSWMG2 A HEATED CANISTER " FD
1. BSWMM 1 0 FD. U
1. FiD.U
1,2 [HEATED CANISTER —FD
12 NDé. _FD
NO. OF TESTS — RANGE |
3 1 ND o0 3.06-03_ 12E04
[VACUUM [
1,2-DICHL BSWMA1 78E05. TED —_FID
1, 2-DICHL BSWMAZ 7.5E-03] | HEATED CANISTER " FD .
1.2-DICHL BSWMHT 2.8E-04| | HEATED FiD. U 1
1.2-DICHL BSWMHZ 8.4E-04| | HEATED CANISTER FD I
1.2-DICHL BSWAL1 HEATED CANISTER __FD
1,.2-01CHL BSWML2 1.7E-04] [HEATED Fi0
NO.OF TESTS| | DETECTS " RANGE _
3 4 T~ NDw 75603 1.4E-04
FO, U
FIO
FiO. U
FiD. U
FiD
FI0
NO. OF TESTS| | DETECTS RANGE _ :
7 4 NOWOIEO3 | 2SE05!| j
1
[VACUUM DRUNM WASHERS . N . ' :
Ioweva DISULFIDE BSWG1 315 ppb 24E03 VOST :
':owsn-m. DISULFIDE 1 BSWG2 289 2.7E03 VOST —
DIMETHYL DISULFIDE _ | BSWH | 12® 14 | 12601, M16 |
DIME THYL DISULFIDE T, BSWJ ND 10 0.012 9.06-03 W16 8
DWME THYL DISULFIDE | [BSWMHT 4 9E-03] | HEATED CANISTER FiD 1
[DMETHYL TIBSWMHZ T 1.26-02] | HEATED CANISTER FiD |
[DIMETHYL BSWMLT T 44602 | HEATED CANISTER FiD —
[DMETHYL DISULFID T TBSWMLZ | T 5.3E-03| | HEATED CANISTER FiD |
[DWETHYL DISULFIDE T BSWWI___ 0034 t0 0.182 9.0E-02 | | HEATED CANISTER | D '
Fomm:_'ms_u [FIDE "BSWID1___0.04610 0.119 6.8E02_, HEATED CANISTER _ FID
DIMETHYL DISULFIDE T BSWIDZ ND 10 0.143 92E-02, | HEATED CANISTER | FID
DIME THYL DISULFIDE BSWIE1 __ 0.048 10 0.194 1.06-01' | HEATED CANISTER FiD
DIME THYL DISULFIDE BSWIEZ __ 0.029 1o 0.184 11E-01 | HEATED CANISTER | FID




JABLES SUMMARY OF 'AIR TOXIC' EMISSIONS FROM BROWNSTOCK WASHERS, CONTD.
VOLATILE ORGANIC MILL RANGE AVG TEST
ICOMPOUND CODE I/ADTUBP __JIb/ADTUBP METHOD COMMENTS
[DIMETHYL DIS BSWIF | 001160029 | 1.JE-02| | HEATED CANISTER FID
DIMETHYL BSWIGT | 0.022 to 0. 3.5€-02| | HEATED CANISTER FID
HYL BSWIG2 | 0.082®00.120 | 9.56-02] |1 FiD
DIMETHYL BSWIH1 | 0252100.324 | 2.8E-01| | HEATED CANISTER FID
THYL DISULFIDE BSWIHZ2 | 0.327 10 0.470 3.3E-01] | HEATED FiD
DMETHYL DISULFIDE BSWIJ1 [ 0.088 10 0.203 15€-01] | HEATED CANISTER FID
DMETHYL DISULFIDE BSWIJZ | 0.057 10 0.050 6.9E-02| | HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
20 20 ND 0 4.7E-01 6.9E-02
IDIFFUSION, agssuke, BELT & COMPACTION BAFFLE WASHERS i
DIMETHYL DISULFIDE BSWMF ND[5.6E-5]| | HEATED CANISTER FiD
DIMETHYL DISULFIDE BSWMG1 2.7E-02[ | HEATED CANISTER FID
DIMETHYL DISULFIDE BSWMG2 1.6E-02 [ | HEATED CANISTER FID
DIMETHYL DISU[FIDE BSWMM 7AE-02] | HEATED CANISTER FID
DIME THYL DISULFIDE BSWMO1 1.7E-03| | HEATED CANISTER FiD
DIMETHYL DISULFIDE BSWMO2 1.9E03| | HEATED CANISTER FID
DIMETHYL DISU(FIDE BSWIA2 No@.asj-os THEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIAN
7 5 ND to 7.1E-02 19E-03
VACUUM DR ASHERS
DIMETHYL SULFIDE BSWG1 523 ppb 26E-03 VOST
DIMETHYL SULFIDE BSWG2 - 1.5E-02 M16
DIMETHYL SULFIDE BSWH | 1.4to20Mbmr 1.6E-01 M16
DIMETHYL SU BSWJ ND 10 0.015 S.0E-03] | M16
DIMETHYL SU BSWWHT 35€-02] | HEATED CANISTER FID
DIMETHYL SU BSWMHZ 1.0E-02 | | HEATED CANISTER FiD_
[DIMETHYL SULFIDE BSWML1 65€-01 TED CANISTER FiD
DIMETHYL S DE BSWML2 1.0E-01] [ HEATED CANISTER FID
DIMETHYL SULHRIDE BSWIA1 0.023 to 0.349 2.3E-01[ [ HEATED CANISTER FID
DIMETHYL SULRIDE BSWID1 | 0.81010 1.529 1.2E+00| | HEATED CANISTER FID
DMETHYL SULFIDE BSWID2 | 1.160 10 1.608 1.4E+00] | HEATED CANISTER FID
DIMETHYL SULFIDE BSWIE! | 0.193100.532 35E-01] | HEATED CANISTER FID
IDIMETHYL SULFIDE BSWIE2 0.101 to 0.309 2.3E-01] | HEATED CANISTER FID
[DIMETHYL SULFIDE BSWIF_| 001010 0.021 1.3E-02| | HEATED CANISTER FID
[DIMETHYL SULFIDE BSWIGT | 0.015100.037 2.1E-02| | HEATED CANISTER FID
DIMETHYL SULFIDE BSWIGZ | 0.034 10 0.057 42E-02| | HEATED CANISTER FID
DIMETHYL SU BSWIH1 | 0.6411060.712 6.8E-01] | HEATED CANISTER FID
DIMETHYL SULFIDE BSWIH2 | 0.873 t0 2.320 1.2E+00] | HEATED CANISTER FID
DIMETHYL SULFIDE BSWIJ1 | 0.052100.168 1.1E-01| | HEATED CANISTER FiD
DIMETHYL SULRIDE BSWIJ2 0.341 10 0.388 3.6E-01] | HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIAN
20 20 ND to 2.3E+00 1.4E-01
DIFFUSION, PRESSURE, BELT A £ BAFFLE WAsﬁs
DIMETHYL SULFIDE BSWMG 1 4.6E-02| | HEATED CANISTER FID
DIMETHYL SULFIDE BSWMG2 15E-02| | HEATED CANISTER FID
DIMETHYL SULFIDE BSWMM 1.1E+00] | HEATED CANISTER FID
DIMETHYL SULFIDE BSWMO1 12€-02| | HEATED CANISTER FID
DIMETHYL SULRIDE BSWMO2 1.0E-02[ | HEATED CANISTER FiD
DIMETHYL SULFIDE BSWMF NDJ3.6E-5]| | HEATED CANISTER FID
DIMETHYL SULRIDE BSWIA2 0.041 to 0.053 4.7e-02 | | HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
7 3 ND to 1.1E-00 15E-02
VACUUM DRUNI WASHERS
ETHANOL BSWG1 NDJ[0.004] M18
ETHANOL BSWGZ ND{0.003] Mi8
ETHANOL BSWH NDJ0.019] M18
ETHANOL BSWi1 0.006 to 0.016 1.1E-02 M18
ETHANOL BSWI2 NDJ[0.0036) M18
ETHANOL BSWJ 0.003 1o 0.006 6.0E-03 M18
ETHANOL BSWIA1 ND to 0.023 12E-02| | HEATED CANISTER FiD
ETHANOL BSWID1 0.018 to 0.051 2.9E-02 [ | HEATED CANISTER FID
ETHANOL BSWID2 ND to 0.059 3.0E-02[ | HEATED CANISTER FID




N BESSIONS 1
TLE INIC___ WML | RANGE | AVG |l TEsT
7 _RETHCO COMMENTS
ETHANOL OB w0s0 | XL D
00281008 | RNl [it)
L WD w0000 | 4403 | HEATED CANSTER T
L 1 ] O
ETH/ F b
ET [HEATED CANISTER O
ETHANOL BSWIRZ | WO 0022 1 [THEATED CANISTER FD
ETHANOL BSWLH | 00000019 | 1.4E02( | HEATED FD
ETHANOL 8SWI2 | 0.013 10 0018 180 D
NO.OF TESTS|| DETECTS — RANGE
16 9 ND % 7.0E02_ STED||
1
|DIFFUSION, PRESSURE, BELT PACTION BAFFLE WASHERS
ETHANOL | "1 BSWIAZ “IND{[1.9€-03] ' HEATED CANISTER FID
VACUUM ASHERS i
ETHYL BSWG1 NDIO ppb) VOST
ETHYL VOST
ETHYL M8
THYL M8
ETHYL s _
1 Mis
ETHYL 1 1 FD
ETHYL —_ND®©O0.190 | 8.7E02| | HEATED CANISTER FD
ETHYL ND.118] | | HEATED CANISTER FID
ETHYL 1 [[HEATED CANISTER FD
ETHYL BSWEZ [[HEATED CANSTER FiO
ETHYL BSWIHI [[HEATED CARSSTER FD
ETHYL BSWIR i FD
ETHYL BSWUT 1 FD
ETHYL BSWI2 ND{0.023] | | HEATED CANISTER FD
NO_OF TESTS| | DETECTS — RANGE _
5 1 ND 1 0.199 12603
DIFFUSION _BELT & COMPACTION BAFFLE WASHERS 1
ETHYL BSWIAZ [HEATED CANISTER FiD
VACUUM ASHERS
BSWMAT — 4000 AT NCAST IMPINGER ME THOD
Fi BSWMAZ 1.3E04 NT NCASI IMPINGER ME THOD
Fi BSWL1 48603 AT NCAS! MPINGER ME THOD
F — 43E03 AT NCAS] IMPINGER ME THOD
F BSWID1|_0.0021 ® 0.0023 22608 RTDRAFT DNPH
FORMALDE BSWD2 | O % 0.0461 21602 RTIDRAFT DNPH
FORMALDE| BSWET ND 10 0.0012 6.7E-04 RTIDRAFT DNPH
FORMALDE BSWE2 9€ RTI DRAFT DNPH
FORMALDE BSWF | 0.0003 to 0.0011 6.3E-04 '*_—lm ORAFT DNPH
FORMALDE BSWIG1|_0.0013 10 0.0018 166-03 RTIORAFT DNPH
[FORMALDEHYDE B8SWG2 - 0.00191 0.0175 72603 ' RTIORAFT DNPH
FORMALDEHYDE BSWIH1 ! ND[5.1E-04} RTIDRAFT DNPH
FORMALDE TTBSWIHZ |__0.0004 10 0.0094 _ 3.7E-03| RTI DRAFT DNPH
FORMALDEHYDE BSWIN { NO2 4E04] . RTIDRAFT ONPH
| ]
NO. OF TESTS:  DETECTS ! RANGE MEDIAN
! 14 T (K] X T ND w0 4.66-02 19603
1 ‘ ’
DIFFUSION, PRESSURE, BELT BAFFLE W. N
FORMALDE BSWWMGT q AT NCAST MPINGER ME THOD
FORMALDE BSWNIG2 ND{4.6E-05] | NIT NCAS! IMPINGER ME THOD
FORMALDE BSWWM T5E04] AT NCAST MPINGER ME THOD
FORMALDE BSWMO1 »qusELr AT NCAS! IMPINGER ME THOD
FORMALDE IBSWMO?2, ND{4.0E-04) NMIT NCAST MPINGER ME THOD
,:FOMLEWE T BSWMWF 1T1ED4) | NMIT NCAS! MPINGER METHOD
NO.OF TESTS _ DETECTS RANGE MEDIAR™
3 : 2 ND to 7.5E-04

| 29E-05!

VACUUM DRUMMWASHERS




T {
[VOLATILE ORGANIC MILL RANGE AVG TEST ‘
@9 cont mmp —METHOD COMMENTS
HEXACHLOROCIYCLOPENTIDIEN BSWIF OE-07] | HEATED CANISTER FiD
HEXACHLOROCYCLOPENTIDIEN BSWIG1 .TE-02 TED CANISTER __FiD
L [ BSWIG2 12E-01] | HEATED _FID
NO.OF TESTS| | DETECTS RANGE NEDIAN
3 0 ND ND
VACUUM DRUNIWASHERS
HEXACHLOR E BSWIF NDJ4.3E-02] | HEATED CANISTER FID
HEXACHLOR E BSWIGT ND[84E-02] | HEATED CANISTER FID
HEXACHLOROE[THANE BSWIG2 ND{1.0E-01] | HEATED CANISTER FID
NO.OF TESTS|| DETECTS - RANGE MEDIAN
3 0 ND ND
VACUUM DRUNIWASHERS
'n-HEXANE BSWG1 38 ppb VOST
n-HEXANE BSWG2 126 ppb VOST
n-HEXANE BSWJ 1ppb VOST
n-HEXANE BSWMLT HEATED CANISTER FID
n-HEXANE BSWML2 HEATED CANISTER FiD
n-HEXANE BSWIAT HEATED CANISTER FID
n-HEXANE BSWID1 HEATED CANISTER FiD
n-HEXANE BSWID2 HEATED CANISTER FiD
n-HEXANE BSWIE1 HEATED CANISTER FID
n-HEXANE BSWIEZ HEATED CANISTER FiD
n-HEXANE BSWIF "HEATED CANISTER FiD
n-HEXANE BSWIGT HEATED CANISTER FiD
n-HEXANE BSWIG2 HEATED CANISTER FiD
n-HEXANE BSWH1 HEATED CANISTER FID
n-HEXANE BSWIHZ [ HEATED CANISTER FID
n-HEXANE BSWiJ1 HEATED CANISTER FID
n-HEXANE BSWIJ2 HEATED CANISTER FID
NO.OF TESTS| | DETECIS RANGE
17 5 ND to 1.1E-03
IDIFFUSION, PRESSURE, BELT & COMPACTJON BAFFLE w.qsnﬁs
[n-HEXANE BSWMGH1 12E-04] | HEATED CANISTER FID
n-HEXANE BSWMG2 1.1E-04] | HEATED CANISTER FID
n-HEXANE BSWMM 8.1E-03| | HEATED CANISTER FiD
n-HEXANE BSWMO1 9.1E-05| | HEATED CANISTER FiD
in-HEXANE BSWMOZ 65605 | HEATED CANISTER FID
n-HEXANE BSWIA2 ND[3.5E-03] | HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
6 5 ND to 8.1E-03 1.0E-04
VACUUM DR ASHERS
HYDROGEN SULFIDE BSWGH ND[0.004] M16
HYDROGEN SULFIDE BSWG2 3.0E-03 M16
HYDROGEN SULFIDE BSWH 38E02 M16
HYDROGEN SUUFIDE BSWJ ND[0.003] M16
[HYDROGEN SULFIDE BSWIAT ND[0.017] M16
HYDROGEN SULFIDE BSWIG1 ND[0.001 16
HYDROGEN SULFIDE BSWIG2 NDI[0.002 M16
HYDROGEN SULFIDE BSWHJ1 | 0.0098 to 0.0256 2.06-02 M16
HYDROGEN SULFIDE BSWLJ2 ND[3.9E-03 M16
NO.OF TESTS|| DETECTS RANGE MEDIANY
9 3 ND to 3.8E-02 9.8E-04
VACUUM DRUMIWASHERS
ISOPROPANOL] BSWGH1 NDID.004] M18
i:sopnopmm BSWG2 ND[0.003] Mi8
ISOPROPANOL BSWH ND[0.019] M18
{ISOPROPANCL BSWJ ND[0.003 M18
|[SOPROPANCL BSWIA1 ND{0.018] | | HEATED CANISTER FID
[ISOPROPANCL BSWID1 ND|0.045] | | HEATED CANISTER FID
{ISOPROPANCL] BSWIDZ ND[0.018] | | HEATED CANISTER FID




MILL | TEST
P WETWoO COWMERTS
{] [[HEATED CANISTER i 7]
BEWIEZ i [ *]
I D
[[HEATED CANISTER i)
ISOPROP, [[HEATED CANISTER D
ISOPROP 1 FD_
NO_OF TESTS CcTS RANGE
13 ) ND ND
DIFFUSION, PRESSURE, BELT | —
[[SOPROPANGY ! 8 ‘ HEATED CANISTER FIO
[VACUUM DRUMWASHERS | | —
METHANOL || BSWAT - _2.3E+00 NAT NCASI MPINGER ME THOD
METHANOL || "TeSWA2 | 1481 1.75 1.86+00 NIT NCAST MPINGER ME THOD
METHANOL || BSWB 0350 0 0.97 73E-01 AT NCAST IMPINGER METHOD _
METHANOL | BSWD - 39E01] | MOD NIOSH 2000
MET! BSWE 30E01| | WMOD NIGSH 2000
THANO BSWF | 0w iJ3__| 10E<00!
THANOL i . 15601
- LD [T )
BSWH | 0210034 28801 M8
METHANOL BSWi1 7o SIED1 i1}
BSWR2 | 0.087 100.305 2 M8
"BSWJ | 00052 Zi1 Mis
v BSWMAT 1.56+00] | FD
NOL BSWMAZ 1.08+00 | | HEATED CANISTER %
[THEATED CANBTER
BSWE 48501 FO
ME THANOL 1 3o D _
METHANOL BSWML2 1.5€-01] | HEATED CANISTER | FD
ME THANGL BSWIA1 | 0666100.726 6.9E-01| | HEATED CANISTER FID
ME THANOL BSWID1| 155510 2.803 20E+00] | HEA FD
METHANOL BSWID2 | 1.150 10 1.851 1.5E+00 | | HEATED CANISTER FIO
METHANOL BSWE1_, 2618106139 | 42E+00] | HEATED CANISTER FiD
METHANOL BSWIEZ | 1.00010 1.646 1.4E+00| | HEATED CANISTER FiD
METHANOL BSWIF | 0.128 00210 1.7E-01| | HEATED CANISTER | FID, cosluted with ACE TALDEHYDE
ME THANOL _|BSWIG1 | 0.323 10 0.398 3.6E-01] | HEATED CANISTER | FID, coeluted with ACETALDEHYDE _|
METHANOL BSWIG2 43810 0.585 52E€-01] | HEATED CANISTER | FID, coelsted with ACE TALDEHYDE
METHANOL BSWH1 968 1 1.040 1.0E+00] | HEATED CANISTER FiO
METHANOL BSWHZ | 0067 %0 1.517 1.E+00| | HEATED CANISTER FiD
METHANOL BSWI1 | 054010 1.416 1.06+00| | HEATED CANISTER FID
METHANOL BSWLZ | 12001 1.826 1.5E+00 | | HEATED CANISTER FD
NO.OF TESTS| | DETECTS RANGE MEDIAN
0 30 876021061 | 74E-01]!
DIFFUSION, PRESSURE, BELT 4 COMP. BAFFLE WASHERS
METHANOL ! T |BSWMGT " 1.5E-01] | HEATED CANISTER FID
METHANOL | TTBSWMG2 | _39E-02| | HEATED CANISTER FD
METHANOL | T BSWWM | 25E-01. | HEATED CANISTER FiD
METHANOL || BSWWIO1| 7.5€-02| | HEATED CANISTER D
METHANOL _ || . |BSWMO2] [ __63E-02) | HEATED CAMSTER FID
METHANOL | " BSWWF | T 81E-041 | HEATED CANISTER FD
METHANCL . . BSWIA2___ 0.066 t0 0.105 8.1E02; | HEATED CANISTER FiD
NO.OF TESTS| | DETECTS | RANGE . MEDIAN
7 7 ¢ | S1EOI 25601  TSE-02
: ,
VACUUM DRUMIWASHERS |
METHYL ETHYL KETONE BSWAL - —_6IE02 N NCAST MPINGER METHOD
METHYL E THYL {TBSWA2 | 0032100037 | J4E-02 N NCASI MPINGERMETHOD |
METHYL ETHYL IKE TONE BSWB . 0.00910 0018 3E02; T NCAS| MPINGER ME THOD
[METHYL ETHYL KETONE "TBSWGH | 52 ppb 3.06-04] VOST
IMETHYL ETHYL KETONE - BSWGZ 59 ppb 42ED4 VOST
METHYL ETHYLKE TONE BSWH "ND[0.018] M8
':METHYL ETHYLKETONE T BSWI TND{0.0065] w18
IMETHYL ETHYL KETONE BSWE . "NDI0.0072) Mig
IMETHYL ETHYLKETONE BSWJ 6 ppb 61E-05 VOST




IVOLATILE ORGANIC MILL RANGE |__AVG TEST
ICOMPOUND CODE /ADTUBP __ |[I/ADTUBP METHOD COMMENTS
METHYL CIKETONE BSWMA1 3.2E-03] | HEATED CANISTER FID
METHYL ETHYL 2E-03] | HEATED CANISTER _FiD
FHYLETH BSWMH1 B7ED4| [ HEA FID
FHYL ETH ONE BSWMHZ 4.56-03] | HEATED CANISTER_ FiD
METHYL ETHYL KETONE BSWML1 9.0E03| | HEA “FID
METHYL ETHYL KETONE BSWMLZ 6.7E-04| | HEATED CANISTER FiD
METHYL ETHYL KETONE BSWIAT — [ND{0.0218]| | HEATED CANISTER FID
METHYL ETHYL KETONE BSWID1 | 0.030 o 0.058 3.06-02] | HEATED CANISTER FiD, 5.4E-02 by DNPH
METHYL ETHY[ KETONE BSWID2 Dj8.0E-02] | HEATED CANISTER | FID, 1.4E-02 by DNPH
METHYL ETHYL [KETONE BSWIET | _ 003510 0.067 3.6E-02 | | HEATED CANISTER FiD, 3.8E-03 by DNPH
METHYL ETHYLIKETONE BSWIEZ | 0.021100.038 2.1E-02| | HEATED CANISTER FID, 9.6E-03 by DNPH
METHYL ETHY[ KE TONE BSWIF | 0.011t00.019 1.2E-02 | | HEATED CANISTER FID, 1.8E-03 by DNPH
METHYL ETHY[ KETONE BSWIGT D[2.6E-02] | HEATED CANISTER FID, 5.1E-04 by DNPH
METHYL ETHYL KETONE BSWIG2 ND[3.1E-02] | HEATED CANISTER FID, 6.7E-04 by DNPH
METHYL ETHYL |KE TONE BSWIH1 ND{3.6E-02] | HEATED CANISTER FID, 3.3E-02 by DNPH
METHYL ETHY{ IKETONE BSWIHZ | 0.03210 0.067 4.2E-02| | HEATED CANISTER FID, 1.6E-02 by DNPH
METHYL ETHY( KETONE BSWIJ1 | 0.015100.027 1.76-02] | HEATED CANISTER FID, 1.9E-02 by DNPH
METHYL ETHYL KETONE BSWWZ | 0.014100.022 1.86-02| | HEATED CANISTER FID
NO.OF TESTS|| DETECTS RANGE MEDIAN
27 19 ND to 6.7€-02 32E-03
DIFFUSION, PRESSURE, BELT & COMP. WASHERS
METHYL CIKETONE BSWMG1 65E-03] | HEATED CANISTER FID
METHYL ETHY[ KETONE BSWMG2 1.5E-03] | HEATED CANISTER FiD
METHYL ETHY{ KETONE BSWWMM 6.7E-03| | HEATED CANISTER FiD
METHYL ETHY( KETONE BSWMO' 1.0E-03] | HEATED CANISTER FID
METHYL ETHYL KETONE BSWMO2 7.4E-04| | HEATED CANISTER FiD
METHYL [[KETONE BSWWF 4.1E-06 | | HEATED CANISTER FiD
METHYL ETHYL KETONE BSWIAZ ND{0.0029]| | HEATED CANISTER FiD
NG.OF TESTS|| DETECTS RANGE MEDIAN
7 6 ND to 6.7E-03 1.0E-03
VACUUM DR ASHERS
METHYL MERCAPTAN BSWG1 - 7.7E-03 W16
METHYL MERCAPTAN BSWGZ - 1.8E02 M16
METHYL MERCAPTAN BSWH | 0810 1.0 Ib/hr 8.6E-02 M16
METHYL MERCAPTAN BSWJ | 0.003100.012 §.0E-03 M16
METHYL MERCAPTAN BSWMH1 ND[3.0E-04] | HEATED CANISTER FID
METHYL MERCAPTAN BSWMH2 NDI7 4E-03] { HEATED CANISTER FiD
METHYL MERCAPTAN BSWMLT 6.1E-03[ | HEATED CANISTER FID
METHYL MERCAPTAN BSWML2 1.4E-03] | HEATED CANISTER FID
METHYL MERCAPTAN BSWIA1 ND[1.5E '-u"‘{'z HEATED CANISTER FID
AN BSWID1 | ND100.037 1.6E:02 | | HEATED CANISTER FID
TAN BSWID2 ND[5.3E-02] | HEATED CANISTER FID
PTAN BSWIET | 0.022100.043 2.2E-02| | HEATED CANISTER FID
BSWIEZ | 0.012100.024 1.3E-02| | HEATED CANISTER FID
BSWIF ND[8.8E-03] | HEATED CANISTER FID
BSWIGT ND(1.7€-02] | HEATED CANISTER FiD
BSWIG2 ND[2.0E-02] | HEATED CANISTER FID
BSWIH1 ND to 0.026 2.0E-02 | | HEATED CANISTER FiD
BSWIH2 ND to 0.117 5.0E-02| | HEATED CANISTER FID
BSWIJ1 | 0.02610 0.070 4.2E-02| | HEATED CANISTER FID
BSWIJ2 | 0.011100.046 2.8E-02] | HEATED CANISTER FID
RANGE MEDIA
ND to 1.2E-01 8.3E-03
COMPACTION BAFFLE WASHERS
BSWMGH 13E-03] | HEATED CANISTER FiD
BSWMG2 3.3E-04] | HEATED CANISTER FID
BSWMM 1.6E-02] | HEATED CANISTER FID
BSWMO1 NDJ4.0E-04] | HEATED CANISTER FID
BSWMO2 ND[4.4E-04] | HEATED CANISTER FID
BSWMF ND(2.8E-05] | HEATED CANISTER FiD
METHYL MERCAPTAN BSWAIZ NO{19E-03]
NO._OF TESTS|| DETECTS RANGE MEDIANS |
7 ) 3 ND to 1.6E-02 8.0E-05




TRE INIC_ MILL AVG || TEST
IWADTUBP E COMMENTS |
[T VOSY
— VOBT
METH BSW)
ME THYLENE d [HEATED CANISTER FiD
METHYLENE BSWAMAZ [HEATED CANISTER FO
C (65w FO
METHYLENE CHLORIDE 1 FD,U
CHLORIDE BSWAAL1 OE-04] | HEATED CANISTER FiD
ME THYLENE CHLORIDE BSWALZ 2E-04) | HEATED CANISTER FID
METHYLENE CHLORIDE BSWIAT HEATED CANISTER FIO
METHYLENE CHLORIDE BSWID! X3 HEATED FiD
METHYLENE CHLORIDE | BSWID2 NDwO0.102 | 54E-02, ' HEATED CAMISTER | FID
ME THYLENE CHLORIDE TBSWIET NO[7 4E HEATED CANISTER | FID
METHYLENE CHLORIDE BSWIE2 | NDE3 9E HEATED CANISTER | FiD .
METHYLENE CHLORIDE BSWF | ___ND 10 0.036 1.8E-02| | HEATED CANISTER FiD 7
METHYLENE CHLORIDE BSWIGT NDP.OE. HEATED CANISTER FiD ;
METHYLENE CHLORIDE BSWIG2 HEATED CA FID

IYLENE C HEATED CA FiD

IYLENE CH FiD
METHYLENE CHLORIDE [ 0021000 | 02| [HEATED CANISTER FID

CHLORIDE BSWAL2 1 [HEATED CANISTER FiD
NO. OF TESTS|| DETECTS RANGE uc_u_p#

21 ) ND %0 1.0E-01 S4ED5
DIFFUSION, . BELT

fYLENE CHLORIDE BSWMGH 1 FiD
ME THYLENE CHLORIDE BSWMG2 FD

CHLORIDE BSWWM — FD
METHYLENE CHLORIDE BSWMO?1 12604 [ HEATED CANISTER FO
LENE CHLORIDE |8swWaMOo2 1.4E HEATED CAl FiD
ME THYLENE CHLORIDE 3€ HEATED CANISTER FIO
METHYLENE CHLORIDE BSWIAZ | NOD[3 4E-03] | HEATED CANISTER FiD
NO. OF TESTS| | DETECTS | RANGE MEDIAN | X
7 0 ' ND ‘ ND 'y !
: |
[VACUUM DRI ASHERS 1
METHYL ISOBUTYL KETONE | | BSWI1 NDD M8
METHYL ISOBUT YL KE TONE BSWZ | 0.007 10 0.0145 TIE®R M8 —
METHYL ISOBUTYL KETONE | [BSWMAT 15E-04| | HEATED CANISTER FiD
METHYL ISOBUTYL KETONE | | BSWIMAZ 1.0E-03| | HEATED CANISTER FiD
METHYL 1SOBUTYL KETONE | |BSWART 1 12E05] | HEATED CANISTER FiD
METHYL ISOBUTYL KETONE | [BSWAZ | 62E04| | HEATED CANISTER FD
METHYL ISOBUTYL KETONE | |[BSWML1 5.5£-04) | HEATED CANISTER FiD
METHYL ISOBUTYL KETONE | [BSWML2 2.8E-04] | HEATED CANISTER FiD
METHYL ISOBUTYL KETONE BSWIAT T3 HEATED CANISTER FiD
METHYL ISOBUTYL KETONE ;| BSWID1 ND{7.56-02) ' HEATED CANISTER FID, ND[2.2E-03] by DNPH
METHYL ISOBUTYL KETONE ;| BSWID2 ; ND{1.1E-01] | HEATED CANISTER FID, 2.0E-03 by DNPH :
[METHYL ISOBUTYL KETONE | | BSWIET .75_11—@ HEATED CANISTER FID. ND[1.8E-03] by DNPH '
PETHYL ISOBUTYL KETONE ' | BSWIE2 NO{4 6E-02] | HEATED CANISTER | FID, NDfS.7E-04] by ONPH ,
METHYL ISOBUTYL KETONE | BSWF NO{1.8£-02] | HEATED CANISTER | FID, 9.7E-04 by DNPH |
METHYL ISOBUTYL KETONE 1 | BSWIGH | ma.se%‘l HEATED CANISTER ' FiD, ND{5.7E-04] by DNPH !
IMETHYL 1SOBUTYL KETONE BSWIG2 ND{42E-02]  HEATED CANISTER FID. 6.1E-04 by DNPH
[METHYL ISOBUTYL KETONE . BSWIH1 NO{5.06-02] | HEATED CANISTER FID, NDJ5.7€-04] by DNPH
METHYL ISOBUTYL KETONE | BSWIH2 ND 10 0 034 2.86-02} ' HEATED CANISTER | FID. ND{3.9E-04) by DNPH ,
{METHYL ISOBUTYL KETONE | | BSWW1 | NO[2.5E HEATED CANISTER . FID, ND{2.6E-04] by DNPH X
[METHYL ISOBUTYL KETONE | | BSWIJ2 26-02] ' HEATED CANISTER | FID
NO.OF TESTS!, DETECTS . : RANGE MEDIAN" )

20 8 T ND o 3 4E-02 12605, i |
[DIFFUSION. PRESSURE. BELT 4 BAFFLE WASHERS i
IMETHYL ISOBUTYL KETONE __[BSWMGT1 6.56-05  HEATED CANISTER FiD 1
METHYL ISOBUTYL KETONE __IBSWMG2 36E-05 ' HEATED CANISTER FiD ‘
WTHYL ISOBUTYL KETONE ' | BSWMM 8.7E-03 | HEATED CANISTER FID |
[METHYL ISOBUTYL KETONE __|BSWMO1 1.6E-04 | HEATED CANISTER FID J
IMETHYL ISOBUTYL KETONE __ |BSWMO2 15£-04 ' HEATED CAMISTER FiD




VOLATILE ORGANIC MILL RANGE AVG TEST
OMPOUND CODE IADTUBP __ [IJADTUBP METHOD COMMENTS
METHYL ISOBUTYL KETONE | | BSWME 1.06 HEATED CANISTER FiD
. ONE__| | BSWIAZ OE-03] | HEATED CANISTER FiD
INO. OF TESTS RANGE
7 3 NDt08.7E03 | 65E05
. VAGUUM DRUNIWASHERS
NAPHTHALE BSWiH ; M8
NAPHTHALEN BSWI2 ND{0.007} 18
NO.OF TESTS|| DETECTS RANGE MEDIAN
2 0 ND ND
VACUUM DRUNMWASHERS
PHENOL BSWE - 2.76-03 NA
PHENOL BSWIA1 ND 10 0.227 1.56-01] | HEATED CANISTER FiD; suspicious dala
PHENOL BSWID1 ND[4.3E-02) | HEATED CANISTER FID
PHENOL BSWID2 ND[1.06-01] | HEATED CANISTER FID
PHENOL BSWIET ND{8.2E-02] | HEATED CANISTER FiD
PHENOL BSWIE2 NDj4.3E-02] [ HEATED CANISTER FID
PHENOL BSWIF ND[1.7E. HEATED CANISTER FID
PHENOL BSWIG! ND|3.3E-02) | HEATED CANISTER FID
PHENOL BSWIGS NDJ4.0E-02] | HEATED CANIS TER FID
PHENOL BSWIH1 ND to 0.049 39E-02 | | HEATED CANISTER FiD
PHENOL BSWIHZ ND to 0.065 3.6E-02] | HEATED CANISTER D
PHENOL BSWHI1 NDJ2.4E-02] | HEATED CANISTER FID
PHENOL BSWiJ2 ND[2.1E-02] | HEATED CANISTER FiD
NO. OF TES1S|| DETECTS RANGE MEDIAN
. 13 4 ND to 2.3E-01 7.9E-04
DIFFUSION, PRESSURE, BELT & COMPACTION BAFFLE WASHERS
IPHENOL BSWIAZ ND[S.8E HEATED CANISTER FiD
VACUUM DRUM WASHERS
ALPHA-PINEN BSWG1 . 15602 W18
ALPHA-PINEN| BSWG2 - 3 1E-02 M8
ALPHA-PINE BSWH | 001910 0.105 5.76-02 M18
ALPHA-PINENI BSWH <0.006 to 0.01 §.1E-03 M18
ALPHA-PINEN BSWI2Z | <0.008 to 0.403 2.5E-01 M18
ALPHA-PINE BSWJ 1.18 to 1.69 1.4E+00 M18
ALPHA-PINE BSWMAT 5.8E-03| | HEATED CANISTER FiD
ALPHA-PINEN BSWMAZ 2.0E+00] | HEATED CANISTER FID
ALPHA-PINEN! BSWIE1 ND[0.0366]| | HEATED CANISTER FID
ALPHA-PINEN BSWIF ND[0.0249]| | HEATED CANISTER FID
ALPHA-PINEN BSWIG ND[0.0483]| | HEATED CANISTER FiD
ALPHA-PINE BSWIG NDID.0576]| | HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIAN
12 3 ND to 2.0 1.26-02
VAGUUM DRUNI WASHERS
BETA-PINENE BSWGH 199 ppb 2.26-03 VOST
. BETA-PINENE BSWG2 - 9.1E-03 W18
BETA-PINENE BSWH ND to 0.057 3.8E-02 MAE
BETA-PINENE BSWI1 ND to 0.006 3.2E-03 M18
BETA-PINENE BSWi2 ND to 0.223 1.4E-01 Mi8
. BETA-PINENE BSWJ 0.56 to 0.75 .2E-01 M18
BETA-PINENE BSWMAT 35E-03] | HEATED CANISTER FID
BETA-PINENE BSWMA2Z 5.2E-01| | HEATED CANISTER FiD
BETA-PINENE BSWIET ND[0.0366]| | HEATED CANISTER FID
BETA-PINENE BSWIF ND[0.0245)| | HEATED CANISTER FiD
BETA-PINENE BSWIGT NDJ[0.0483]| | HEATED CANISTER FiD
BETA-PINENE BSWIG2 ND[0.0576]| | HEATED CANISTER FiD
NO. OF TESTS| | DETECTS RANGE MEDIAN
. 12 8 ND 10 0.75 3.4E-03
VACUUM DR ASHERS
[PROPIONALDEHYDE BSWID1 | 0.0040 to 0.0050 46E03 | RTIDRAFT DNPH




NO. OF TESTS| | DETECTS “RANGE_
7 5 ND 10 5.0603 6.0E-04
ACUIM ASHERS
STYRENE BSWG1 | dppb | 06 VOST
STYRENE BSWG2 r
STYRENE BSWH 1 ppb 15E-05 VOST
STYRENE BSWMAT 2.7E-04 TED CANISTER O .
STYRENE BSWMA2 1.8E-04| | HEATED CANSSTER FID ]
STYRENE BSWWHT 13603 CANISTER FiD |
STYRENE BSWWHZ __SOED4| [HEA FID
STYRENE BSWML] 3.0E-03| | HEATED CANISTER FiD
1. FD
‘ O
NO. OF — RANGE __
] ] ND 10 3.06-03 18ED4
DIFFUSION, TBELT W —
STYRENE BSWMGT 31E-04) | HEATED CANISTER FiD
STYRENE 04] || O
STYRENE 22603] | FD
1308 | [HEATED CANISTER D
STYRENE 1 [HE FD
STYRENE 1AE08
NO. OF TESTS| ;| OETECTS —_ RANGE
9 5 ND 10 2.2£-03 18604
VACUUM DR ASHERS —
ALPHA- BSWiH ND v 0.01 9.76-04 Mg
ALPHA- BSWR2 M8
_ 1 —
NO. OF TESTS|| DETECTS RANGE MEDIAN
2 1 ND %o 0.01 49E-04
[VACUUM ASHERS
[TETRACHI BSWMAT S5E-04 TED O
TETRACH! LENE | |BSWMAZ 1.4E04| [ HEATED FD
TETRACHL LENE BSWMH1 4.0E-04| | HEATED CANISTER FiD,U
TETRACHL LENE BSWMH2 7.7E-04| | HEATED CANISTER FiD,U
TETRACHL LENE BSWAL1 4.6E-04! | HEATED CANISTER FD.U
ITETRACHL LENE BSWWML2 3.0E-04] | HEATED FiD,U
3 ! ;
INO. OF TESTS. DETECTS 1 RANGE ) 1
3 3 " 14E-O4 W 7.TEO4 . 4.TE-O4 T
H ! } i ! !
DIFFUSION, PRESSURE ., BELT 8 ACTION BAFFLE Wi
TETRACHL NE | [BSWMG1 2E HEATED FD
[TETRACHLOROETHYLENE | IBSWMG2 NO{1.9€ HEATED CANISTER FID
[TETRACHLOROETHYLENE BSWMM 6.9€-03; ! HEATED CANISTER FiD, U
[TETRACHLOROE THYLENE BSWMO1' "~ 3.76-03] - HEATED CANISTER FD.U
TETRACHLOROE THYLENE BSWWO2Z' OE HEATED CAMNISTER | FID
TETRACHL NE | BSWWF | L%"*—ze HEATED CANISTER | FD
NO.OF TESTS|, DETECTS ! RANGE im_rnl !
3 2 T__NDw 69E-03 T5E04] ]
1 .
VACUUM DRUMMWASHERS | T 8 i !
[TOLUENE BSWG1 13 ppb 95605 VOST 1
[TOLUENE . 7 BSWG2 J 56 ppb 5.1E-04 VOST '
TOLUENE ) T BSWH | NDJ0.019] M18 \
[TOLUENE ) T BSWI 1 ND{0.003] M18 i
[TOLUENE BSWI2 " ND{0.004] M18 |




VOLATILE ORGANIC MILL RANGE [ _AVG TEST
IND CODE_|__ W/ADTUBP __ |Ib/ADTUBP| | ____METHOD COMMENTS
TOLUENE BSWJ 45 ppb 5.8E-04] | VOST
TOLUENE BSWMAT [~ 7.3E-05| | HEATED CANISTER | FiD
TOLUENE BSWMA2 B4E03] | —FD
'TOLUENE BSWMH1 1.86-03] CANISTER —FiD
TOLUENE BSWMH2 6E-04 | HEATED CAl FiD
TOLUENE BSWML1 4.0E-04] | HEATED CANISTER FID
TOLUENE BSWML2 1.1E-04| | HEATED CANISTER —FID_
TOLUENE BSWIAT NDJ0.0276]| | HEATED CANISTER FID
TOLUENE BSWIDT | ND100.1437 6.6E-02| | HEATED CANISTER FID
TOLUENE BSWID2 ND[0.1020]| | HEATED CANISTER FID
TOLUENE BSWIET ND{0.0789)| | HEATED CANISTER FID
TOLUENE BSWIEZ ND[0.0424]| | HEATED CANISTER FID
TOLUENE BSWIF NDI[0.0168}[ | HEATED CANISTER FID
[TOLUENE BSWIG1 ND[0.0327]| | HEATED CANISTER FID
TOLUENE BSWIG2 ND[0.0389]| | HEATED CANISTER FID
TOLUENE BSWH1 NDJ[0.0460)| | HEATED CANISTER FID
TOLUENE BSWIH2 ND[0.0543][ | HEATED CANISTER FID
TOLUENE BSWU1 ND{0.0233]| | HEATED CANISTER FID
TOLUENE BSWLIZ ND[0.0203][ | HEATED CANISTER FiD
OF TESTS|| DETECTS RANGE ME|

24 10 ND o 1.4E-01 23505
DIFFUSION, PRESSURE, BELT & COMPACTION BAFFLE WASHERS __
TOLUENE BSWMGH 1.1E-04] | HEATED CANISTER FiD
TOLUENE BSWMGZ 2.0E-04| | HEATED CANISTER FiD
TOLUENE BSWMM 1.36-02| | HEATED CANISTER FID
TOLUENE BSWMO1 15604 TED CANISTER __FID_
TOLUENE [BSWMO2 2.6E-04| | HEATED CANIS FiD
TOLUENE BSWWF ND[8.2E-08] | HEATED CANISTER FiD
TOLUENE BSWIAZ 7E-03] | HEATED CANISTER FiD
NO.OF TESTS| | DETECTS RANGE MEDIAN

7 5 ND to 1.3E-02 15E04
VACUUM DRUM WASHERS
1,11-TRICHLORDETHANE BSWG1 Zppb 21605 VOST
1.11-TRICHLORDETHANE BSWMH1 3.7E-04| | HEATED CANISTER FiD, U
1,1,1-TRICHL THANE BSWMH2 ND[1.3E-03] | HEATED CANISTER FID
1,1,1-TRICHL HANE BSWML1 2.6E-04| | HEATED CANISTER FiD, U
1,1, 1-TRICHL HANE BSWML2 ND[2.4E-04] | HEATED CANISTER FiD
1,1,1-TRICHL IANE BSWIAT ND|4.0E-02] | HEATED CANISTER FiD
1,1,1-TRICHL HANE BSWID1 ND[1.0E-01] [ HEATED CANISTER FID
1,1.1-TRICHL E BSWID2 ND[1.5E-01] | HEATED CANISTER FID
1,1.1-TRICHL HANE BSWIET ND{1.26-01] | HEATED CANISTER FID
1,1, 7-TRICHL THANE BSWIE2 ND{6.2E-02] | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE BSWIF ND|2.4E-02] | HEATED CANISTER FID
1,1, 1-TRICHL THANE BSWIGT ND}4.7E-02] | HEATED CANISTER FID
1,1,3-TRICHL. ETHANE BSWIG2 NDI5.6E-02] | HEATED CANISTER FID
1,1,1-TRICHL! ETHANE BSWIH1 NDI6.7E-02] | HEATED CANISTER FID
1,1,1-TRICHL E BSWIH2 ND[7.9E-02) | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE BSWLJ1 ND[3.4E-02] | HEATED CANISTER FID
1,1,1-TRICHLORDETHANE BSWIJ2 NDJ[2.9E-02] | HEATED CANISTER FID
NO.OF TESTS| [ DETECTS RANGE MEDIAN

17 3 ND to 2.7E-04 1.9E-06
DIFFUSION, PRESSURE, BELT & COMPACTION BAFFLE WASHERS
TAA-TRICHL HANE BSWMG1 ND[5.0E-05] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE BSWMG2 ND[1.5E-05] | HEATED CANISTER FID
1,1,1-TRICHLORDE THANE BSWMM 6.6E-04| | HEATED CANISTER FID, U
1.1,1-TRICHLORDE THANE BSWMO1 HEATED CANISTER FID, U
1.1.3-TRICHL HANE BSWMO2 HEATED CANISTER FID
1,1.1-TRICHLO THANE BSWMF HEATED CANISTER FID
1,1,1-TRICHL! THANE BSWIA2 HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN™

7 1 ND to 6.6E-04 2.2E-05




-86-

- - g e I
TILE ORGANIC MILL RANGE AVG —TEST
eaeon0- — i, — COWERTS
VACUUM
T,3,2- BEWMAT S8 (4]
1 am: D
1 FANE TEESS) g 3
1,1, | HEATED CANIS TER U
(KPS FANE 1 [HEATED CANISTER “FD
11.2° THANE BSWA2 'HEATED CANISTER — FD
1,12- BSWIAT [HEATED CANISTER —_FD __
11.2- BSWID1 | 0.1 9 [HEATED CANISTER D
1.1.2- 1.5E-01] | HEATED CANISTER FD
1,1.2-TRICHL BSWIE1 12E-01] | HEATED CANISTER FiD
1.1,2-TRICHL BSWE2 1E-02] | HEATED FiD
1,1,2-TRICHL BSWIF € TED CANISTER FD
11.2-TRICHLORDETHANE ' | BSWIG1 TE HEATED CANISTER D
1.1.2-TRICHLORDE THANE | BSWIG2 | 6E-02] | HEATED CANISTER FID
1.1 2-TRICHL 71 BSWIH1 ND§6.7€-02) | HEATED CANISTER | FiD
1,1.2-TRICHLORDE THANE BSWIHZ ND(7 9E HEATED CANISTER FiD
1.1.2-TRICHL! BSWIH ND3 4E HEATED CANISTER FD
1,1,2-TRICHL BSWI2 HEATED CANISTER FiD
INO. OF TESTS| | DETECTS RANGE____
18 £ ND®©20EO1_ | TAE0?
DIFFUSION BELT
1,1.2-TRICHL ] | HEATED CANISTER FiD
1,1,2-TRIGHL THANE BSWMG2 1 HEATED FID
1,7,2-TRICHL HANE BSWAM 1. HEATED CANISTER —FD
1,1, 2-TRICHL THANE BSWWMO1  SE-05] | HEATED CANISTER FID
[1,72-TRICHL BSWMO2Z AE (7]
1,1.2-TRICHL B8S\ [HEATED CANSSTER FiO
1,12-TRICHL BSWIA2 : [HE) FD
| ;
NO. OF TESTS, | DETECTS RANGE ME
7 0 ND L_NO |-
—+
T 1.5E-04] | HEATED CANISTER FiD
12E-04| | HEATED CANISTER FiD
4E-04] | HEATED CANISTER FiD
SE HEATED CANISTER FiD
75605 F‘_m'reo CANISTER 0, U
1.2£-04| | HEATED FiO
FiD
O
D, U
; 1D, U
11,2 4 TRICHLORDBENZENE BSWMOZ ND[3 4E-05] | HEATED CANISTER FiO
1,2, & TRICHL NZENE | | BSWWMF 2. 0E-06] | HEATED CANISTER _ FiD
I L |
NO.OF TESTS, | DETECTS || RANGE T MEDIAN™ | T
3 1 NO to 1.06-02 42E-04
| A H
VACUUM DRUNM WASHERS T : ‘
TRICHLOROE THYLENE BSWMAT| | 3.4E-04, | HEATED CANISTER FiO
TRICHLOROE THYLENE BSWMAZ! ™ 4.4E-04] | HEATED CANISTER FD
[ TRICHLOROE THYLENE BSWMH1. 35E-04_| HEATED CANISTER D, U
TRICHLOROE THYLENE . |BSWMHZ " 7.06-04. | HEATED CANISTER Fi0. U
[ TRICRLOROE THYLENE | [BSWMLY T NOf2 8£-04) | HEATED CANISTER | FiD
TRICHLOR [YLENE BSWML2 15E-04 ' HEATED CANISTER ! FiD. U
TRICHLOROE THYLENE BSWIA1 OE-02] HEATED CANISTER | FID
TRICHLOROE THYLENE . BSWID1 ND[9.9E-02) HEATED CANISTER FID
TRICHLOROETHYLENE T BSWIDZ ND{1.56-01} HEATED CANISTER Fio
TRICHLOROE THYLENE { BSWIE1 ND(1.1E-01) ' HEATED CANISTER . FiD
TRICHLOROETHYLENE — BSWIEZ ND{6.1E-02] - HEATED CANISTER FID
TRICHLOROETHYLENE BSWIF NO[2.4E-02] HEATED CANISTER _ FID




VOLATILE ORGANIC MILL RANGE AVG TEST
CODE IVADTUBP I/ADTUBP METHOD COMMENTS
BSWIG1 NDj4.7E HEATED CANISTER FiD
BSWIG2 NDJ{5.6E HEATED CANISTER FiD
BSWIH1 6E: “FiD___
BSV A HEATED CANISTER FiD
BSWIJ1 NDI3 HEATED CANISTER FID
BSWIS2Z ND[2.9E HEAYTED CANISTER FiD
RANGE Mﬁ%
ND to 7.0E-04 9.7E-05
ACTION BAFFLE WASHERS
BSWMG1 ND[5.0E-05] | HEATED CANISTER FID
BSWMG, 2.0E-05| | HEATED CANISTER FiD, U
BSWMM 3.2E-03| | HEATED CANISTER FiD, U
BSWMO1 ND[6.4E HEATED CANISTER FID,U
BSWMO2 ND{7.4E HEATED CANISTER FID
BSWME ND| :ﬁ: HEATED CANISTER FID
BSWIA2 NDI{5.3E-03] | HEATED CANISTER FID
RANGE MEDIAN
ND to 3.2E-03 3.1E-06
BSWH 58 ppb 5.1E-04 VOST
VACUUM DRUNTWASHERS
BSWG1 1 ppb 2.5E-05 VOST
BSWG2 ND{0 ppb] VOST
BSWH NDJ{0.019) M18
BSWi1 ND[0.003] M18
BSWI2 ND{0.004] M18
BSWJ ND[0.006} Mi8
BSWMH1 4.7E-04| | HEATED CANISTER FiD
BSWMH2 4.3E-04 [ | HEATED CANISTER FID
BSWML1 1.0E-04| | HEATED CANISTER FID
BSWML2 5.9E-05] | HEATED CANISTER FiD
BSWIA1 ND[3.2E-02] | HEATED CANISTER FID
BSWID1 ND 10 0.153 7.2E-02 | | HEATED CANISTER FID
BSWID2 HEATED CANISTER FID
BSWIE1 HEATED CANISTER FID
BSWIEZ HEATED CANISTER FID
BSWIF HEATED CANISTER FID
BSWIGH HEATED CANISTER FID
BSWIG2 ND to 0.049 2.6E-02 | | HEATED CANISTER FiD
BSWIH1 N :E.ss-ozi HEATED CANISTER FiD
BSWIH2 NDIE.3E-02] | HEATED CANISTER FID
BSWIJ1 ND[2.7E-02] | HEATED CANISTER FID
BSWiJ2 ND[2.3E-02] [ HEATED CANISTER FiD
INO.OF TEST1S|| DETECTS RANGE MEDIAN
22 7 ND t0 0.153 9.0E-07
[DIFFUSION, PRESSURE, BELT 2 ACTION BAFFLE WASHERS
'm p-XYLENE BSWMGH 6.9E-05] | HEATED CANISTER FID
rm'.p-E:-XW_-ENE BSWMG2 6.0E-05] | HEATED CANISTER FID
m p-XYLENE BSWMM 3.0E-03] | HEATED CANISTER FiD
m,p-XYLENE BSWMO1 1.4E-05] | HEATED CANISTER FID
m,p-XYLENE BSWMO2 ND[2.0E HEATED CANISTER FiD
m.p-XYLENE BSWMF ND[1.3E HEATED CANISTER FiD
mp-XYLENE BSWIA2 ND[4.3E-03] | HEATED CANISTER FiD
NO.OF TESTS|| DETECTS RANGE MEDIAN
7 3 ND to 3.0E-03 1AE0S
VACUUM DRUMMWASHERS
0-XYLENE BSWG1 NDJO ppb] VOST
0-XYLENE BSWG2 ND[0.006] M18
0-XYLENE BSWH ND[0.019)] Mi8
o-XYLENE BSWIH ND{0.003 M18
0-XYLENE BSWI2 ND[0.004 M8




TILE ORGANIC
&& Y 7 ME THOD COMMENTS
XYLENE BSWJ ND o 0072 ¥ ] [
o XYl S0 ?
EENE ESEDA|
- XYLENE SAEDI L)
o-XYLENE T!ll‘1 O_
o-XYLENE 1 o
o-XYLENE BSWID1 ND 1 0.162 02 O
0-XYLENE 1 D
o-XYLENE BSWEE1 F3 FD
o-XYLENE BSWIE2 SE-02] | HEATED CANISTER FD
> XYLENE 1 [HEATED CANISTER FID
o-XYLENE BSWIG1 HEATED CANISTER ~ FD
o-XYLENE BSWIG2 ND w 0.046 25E0 || HEA FD
o-XYLENE | BSWIH1 3E HEATED FiD ‘
o-XYLENE BSWHZ 3 HEATED FID '
o-XYLENE BSWUIT 7E. HEATED CAMISTER FID
o-XYLENE BSWLZ 3 HEATED CANISTER FiD
NO.OF TESTS| | DETECTS RANGE |
2 7 _ W©0.18
DIFFUSION T
0-XYLENE 1 1. [HEATED CANSTER (]
o-XYLENE )
O-XYLENE BSWVM 45604 FD
o-XYLENE BSWWIO1 1. HEA FD
o XN 1.3E-03 | | HEATED CANISTER D
o-XV1 i [HEATED CANISTER O
o-XYLENE 'HEATED CANISTER D __
INO. OF TESTS| | DETECTS “RANGE
7 2 ND © 1.36-03
VACUOM ASHERS 1 —
XYLENES BSWMAT 6.1E-05] | HEA FiD
IXYLENES BSWMAZ 8.56-04] | HEATED CANISTER D
NO.OF TESTS|| DETECTS “RANGE _
Fl 2 GIEO510 85604 | 45E04
% 1 R
[TERPENES BSWAWHT 6.06+00 O
TERPENES S3ED 25E+00| | FEATED CANSTER —
TERPENES BSWML1 S1NE02 L‘Eﬁ_m O
TERPENES BSWMLZ 48E03| | HEATED FiD
[TERPENES _ BSWIAY 04w 197 | 1.36+00] | HEA 7 D
TERPENES BSWID1 206 %0 3.18 2.56+00 | | HEATED CANISTER FID
TERPENES BSWID2 266055 4 26+00] | HEATED CANISTER FiD
[TERPENES _ BSWIE1 0.14 %0 02 18601 | | HEATED CANISTER FiD
TERPENES BSWIEZ 0.06 © 0.12 8.26-02 | | HEATED CANISTER FiO
TERPENES t BSWWF SE. HEATED CANISTER FID
TERPENES .. BSWHI NDwO0D6 | 50602 ' HEATED CANISTER FiD
[TERPENES | BSWIHZ 0.11 %0 0.47 1.96-01] | HEATED CANISTER FID
TERPENES 1| | BSWI 0060013 | 87E-02| | HEATED CANISTER FiD
TERPENES | TTBSWIZ ~__ 0.75w0 163 1.36+00] | HEATED CANISTER FiID
NO. OF TESTS., DETECTS | ~ RANGE
14 B 13 T NDw06.0E+00 | 19E-01
' i i
DFFUSION_ PRESSURE_BELT & EOMPACTION BAFFLE WASHERS
TERPENES | BSWWMG1 T 3.9E-02| | HEATED CANISTER D
TERPENES | |BSWMGZ >1.26-03 12603 | HEATED CANISTER FD,S
[TERPENES TTBSWWM || 4.4E-05] | HEATED CANISTER FID
TERPENES iBSWIDﬂ 2.5E-01] | HEATED CANISTER FiD
[TERPENES [ IBSWMO2 | 3.0E01| | HEATED CANISTER | D
TERPENES | T BSWWF 4AE-05 | HEATED CANISTER | D
TERPENES _ T BSWIAZ __ 0.008 10 0.015 12€E-02| | HEATED CANISTER FiD :
! |
INO. OF TESTS|  DETECTS X RANGE MEDIAN | )
! 7 7 . 4.4E-05 10 3.0E-01 126-02] | 1




T EMISSIONS
VOLATILE ORGANIC MILL RANGE AVG TEST
{COMPOUND CODE WADTUBP ___[I/ADTUBP METHOD COMMENTS
b C/ (=]

VACUUM WASHERS

[TOTAL HY) BONS BSWA! 0.11100.47 14E01 M25A_ See NCASI Tech. Bull. No. 646 for details |
TOTAL HYDR| BONS BEWAZ 0.0610 0.15 1.6E-01 M25A See NCASI Tech. Bull. No. 646 for details |

‘OTAL HYDR! BONS BSWB 0.002 to 0.061 4.0E-02 M25A See NCASI Tech. Bull. No. 646 for details

TOTAL HYOR BONS BSWBZ | 0.018100.055 4.0E-02 M25A See NCASI Tech. Bull. No. 646 for details |
TOTAL HYDROGARBONS BSWC 05010 1.04 9.7E-01 M25A See NCASI Tech, Bull. No. 646 for details
TOTAL HYDROGARBONS BSWMA1 61E-01 M25A

TOTAL HYDROGARBONS BSWMH1 2.0E+00 M25A

[TOTAL HYDROGARBONS BSWMH2 2.1E-01 NO5A

ITOTAL HYDROGARBONS BSWML1 5.2E-01 M25A

[TOTAL HYDROGARBONS BSWMLZ 2E-01 M25A

NO. OF 1ESTS|| DETECTS RANGE MEDIAN

10 10 2.0E-0310 2.06+00 | 1.8E-01 See Note () Below

DIFFUSION, PRESSURE, BELT § COMPAC BAFFLE WASHERS

TOTAL HYOR BSWMGH 1.7E01 M25A

TOTAL HYDR BSWMG? 2.76-01 M25A

TOTAL HYDR BONS BSWMM 5.1E+00 MZ25A

TOTAL HVI BONS BSWMO1 1.3E-01 M25A

TOTAL HYDR BONS B8SWMO2 2.0E-01 M25A

TOTAL HYDROGARBONS BSWMF 1.8E-04 MZ5A

NO. OF TESTS|| DETECTS RANGE MEDIAN

3 3 1.8E-04 to 5.1E+00 | 1.96-01 See Note (f) Below

Notes
(a) U - unidentified and unconfirmed by GCMS
(b) For BSW units with codes BSWMX (X = A to Q) the heated canister gases were concentrated before analysis on the FID;
(c) For BSW units with codes BSWIX (X = A to J) the heated canister gases were not concentrated before analysis on the FID;
(d) S = saturated (above detector quantitation range)
(e) For BSWs units with codes BSWMX (X = A to Q), alt emissions were available in Ib/ODTES: these were divided by 1.1 to get IWADTUBP;
() The median THC emissi iues for 1 drum hers and other washers (including diffusion, pressure, belt and compaction)
are comparabile which is unexpected. Based on the much lower vent gas flow rates of the diffusion-type washers, one would expect
a significantly lower emission of THCs (just as for eg. methanol). If only the vacuum drum washers tested during the NCASI MACT
Study (15) are considered (BSWMA1, BSWMH1, BSWMH2, BSWML1 and BSWL2) the median THC emissions from VDWs is 0.52 b C/ADTUBP.

MEDIAN - empirical median; MEDIAN® - "NORPLOT" median; MEDIAN™ - “SDin" median



JABLE6 SUMMARY OF 'AIR_TQXIC' EMISSIONS FROM UNCONTROLLED KRAFT NCG SOURCES

AFTER

MILL  TEST  WOOD NCG SOURCE ADTUBP/ SOURCES FROM WHICH SCRUBBER

CODE DAIE IYPE DESCRIPTION DAY NCGs WERE COLLECTED YESMNO REFERENCE
["NCGA |__1992 SW NCG VENT AT LIME KILN 450 | PULPING,_EVAPORATOR & STRIPPER |YES, WHITE LIQUOR 3
NCGB | 1992 SW | TOTAL NCG TO LIME KILN 800 | PULPING, EVAPORATOR & STRIPPER SEE BEL 3
NCGB(a)| 7982 | ~ W __ | " ALLNCGs-STRIPPER GASES 600 PULPING & EVAPORATOR ____|VES, WHITE UGQUOR 3
NCGC | 1992 SW_ TOTAL NCG TO LIME KILN 1570 | PULPING & EVAPORATOR 3 ]
NCGD | 7992 | SW NCG 1700 | PULPING & EVAPORATOR | 3
NCGMM | ~ 1994 SW_ [ TOTALNCG TO THERMAL OXIDIZER | [ PULPING & EVAPORATOR NO_ 13
Individual Sources at Mills.

NCGB1 | 1992 SW | BLOW HEAT RECOVERY VENT GASES | 600 | BLOW HEAT RECOVERY VENT ONLY [VES, 3
NCGC2 | _ 1992 SW | BLOWHEAT RECOVERYVENT | 1570 | BLOW HEAT RECOVERY VENT ONLY_ NGO 3
NCGID1 | _ 1883 SW [ KAMYRBLOWTANKVENT | 828 | BLOW TANK VENT ONLY 9
NCGID2 | 1993 | _HW_ | KAMYRBLOWTANKVENT | 720 | [ BLOWTANKVENTONLY N
NCGIE1 | 1993 | 8W |__ ; OFF-GASES 440 DIGESTER OFF-GASES ONLY NO g ]
NCGIE2 | 1993 |~ HW DIGESTER O ) 1440 | iG SES ONLY _NO 9
NCGIHI | 1983 | 8W | €53 | DIGESTER OFF-GASES ONLY NO 9
NCGIH2 | " 7993 | HW " BATCHDIGESTER %30 |  DIGESTER OFF-GASES ONLY NO 9
NCGIJ | __1993_ |__SW _ BLOW TANK VENT 480 BLOW TANKVENT ONLY NO ]
| NCGB2 | 1992 | 8W —_EVAPARATOR GASES _ 600 “EVAPORATORS ~ |[YESWHITELURUOR] 3 |
NCGC1 | 1992 SW_ | MULTH ) 1870 | MULTI-EFFECT EVAP. HOTWELL ONLY NO 3
_NCGIE [ 1993 | MIXED | EVAPORATOR/ TURP. CONDENSER 854 | EVAPORATOR/TURP. CONDENSER NO 9
(NCGB3 [ 7992 | _SW_ |  _ STRIPPER VENT GASES [ 800 ]| STRIPPER GASES ONLY I NO I 3 ]
Notes

(a) Stripper Gas NCG compositions were subtracted from total NCG composition.
(b) In the following tables, for less then 5 sources tested, if percent censory is less than or equal to 50% (i.e. more than haif observations are non-detect), then only those
ND observations are included in the median determination (at haif the detection limit) whose detection imits are less than or equal to twice the largest average detected

observation.

References

3. Texas Emissions Speciation Study - Emission Test Results, Roy F. Weston, January 1993.

9. NCASI Mill Files, 1993

14. Volatile Organic Emissions from Pulp and Paper Mill Sources - Part lll - Miscellaneous Sources at Kraft and TMP Mils, NCASI Technical Bulletin No. 677, September 1994.




JABLE 6
TILE MILL_ RANGE AVG TEST
CODE IWADTUBP /ADTUBP METHOD COMMENTS
ACETONE [ ND w0 1.1E-02 5600 Mi8
[ACETONE NCGB SOE-02 10 4.4E-01 | 22E-01 M18
—NO. OF TESTS DETECTS RANGE MEDIAN
2 2 ND to 4.4E-01 1.1E-01
ALPHA-PINENE NCGA 4.8E-02 10 3.3E-01 1.8E-01 M18
ALPHA-PINENE NCGB 15E-01 to 1.7E-01 1 6E-01 M18
NO. OF TESTS DETECTS RANGE MEDIAN
p) 2 4.8E-02 to 1.7E-01 1.7E-01
BENZENE NCGA ND 1o 5.36-03 5.3E-03 M1
BETAPINENE NCGA T1E-02 10 9.6E-02 5.0e-02 M18
BETA-PINENE NCGB 9,6E-02 to 1.1E-01 9.9E-02 M18
NO. OF TESTS DETECTS RANGE MEDIAN
2 2 TAE-02 to 1.16-01 74E-02
BROMODICHLOROME THANE NCGA ND5.3E-03] Mi8
DISU NCGA ND[5.3E-09) M6
CARENE-3 NCGA ND[5.3E M8
CARENE-3 NCGB 1.6E-03 to 2.0E-03 1.6E-03 M8
NO.OF TESTS DETECTS RANGE MEDIA
2 1 ND to 2.0E-03 1.66-03
CRLOROFORM NCGA NDI5.3E-03] Mi8
CUMENE NCGA ND fo 4.6E-03 3.0E-03 M8
CUMENE NCGB 1.2E-03 M18
NO. OF TESTS DETECTS RANGE MEDIAN
2 2 ND to 5.3£-03 2.1E-03
P-CYMENE NCGA ND fo 5.36-03 5.7E-03 M8
p-CYMENE NCGB 12E-02 to 1.6E-02 1.2E-02 M8
NO.OF TESTS DETECTS RANGE MEDIAN
2 2 ND to 1.6E-02 9.0E-03
DIMETHYL DISUL?E'E NCGA NDI5.3E-03) M16
DIMETHYL SULFID NCGA 1.2E+00 1o 2.6E+00 1.66+00 M16
DIMETHYL SULFIDE NCGB 1.7€-01 to 5.4E+00 3.3E+00 M16
NO. OF TESTS DETECTS RANGE MEDIAN
p) 2 1.7E-01 to 5 4E+00 2.4E+00
[ETHANOL NCGA ND[5.3E-03] ! M18
ETHANOL NCGB | 4.0E-04 10 B.4E-04 4.0E-04 M8
|
NO. OF TESTS DETECTS T RANGE MEDIAN
2 1 ' ND 1o 8.4E-04 4.06-04




TEST
F_‘m Do lE8 M
ETHYL BENZENE 20E-04 [ -
NO.OF TESTS DETECTS RANGE
2 1 ND 10 5303 28E00
HYDROGEN 32801 10 6001 LX) M8
m%u ‘%— JEO1 © [ 2201 i
H
NO. OF TESTS DETECTS RANGE
2 2 01 10 6.8E-01 3.6E-01
IISOPROP:ANOLf ICG ) [ X5 Mg
ISOPROPANOL 4 ) 1R 1]
[(NO.OF TESTS DETECTS "RANGE
2 2 ) 1.9E
[ ND© S0 3D wie
© M1
NO.OF BETECTS “RANGE
2 2 MWDo THE0D 25
ND 2.76-03 [
o 40503 [
NO. OF TESTS DETECTS ; RANGE _ MEDIA
2 1 1__ND to 8.0E03 1.4E-03
1
‘mjm 26©33 _ 29€+00 [
METHYL 101018 13E M16
NO. OF TESTS DETECTS RANGE _
2 2 10133 —21E+00
TOLUENE INCGA ND o 53603 S3E-00 18
TOLUENE INCGB — NDH4.0ED4 20E-04 (30
NO.OF TESTS DETECTS — RANGE _ i
2 1 ND®©053€03 . 28E03(}
L ; :
mp-XYLENE NCGA | | ND I5.3603] M18 |
! { i .
1} T _ ] _ |
(- XYLENE NCGA ND 10 2.1E02__. 1TIE02 | 0
{o-XYLENE INCGB NDJ4.0E-04] 2.0E04] | [0
i )
NO.OF TESTS || _DETECTS [ T RANGE MEDAN +
2 1 ! ™ ND 10 2.1E02 S6E03 T




JABLE 6
SSI
OLATILE OR MLL RANGE AVG TEST
CODE | TWADTUBP | IWADTUBE [T WETHOD COMMENTS
ACETALDERVDE NCG N1 2E 58] | D _
[ACETONE NCGB' 2.4E-02 Io 4.5E-02 3.96-02 M
ACETONE NCGC ND to 1.56-03 1.5E-03 M
JACETONE NCGD 0.03 10 4.03 2.1E+00] | M1
ACETONE NCGMM 7.9E-03 | | HEATED CANISTER FiD
"NO.OF TESTS DETECTS RANGE MEDIAN
2 4 ND to0 4.03 2.0E-02
ACROLEIN NCGNM ND[1.1E-05] | | HEATED CANISTER FID
ALPHA-PINENE NCGE' 0.137 10 0.145 1.4E-01 Mi8
ALPHA-PINENE NCGC 0.124 to 0.139 1.3E-01 M18
ALPHA-PINENE NCGD ND[22E-03] 1.1E-03 M18
NO. OF TESTS DETECTS RANGE MEDIAN
3 2 ND to 0.145 1.3E-01
NZENE NCGC ND [1.5E-09] M8
BENZENE NCGD ND[2.2E-03) | | M18
NE NCGMM ND[1.8E-05] | | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
3 0 ND ND
BETA-PINENE NCGE' 0.076 t0 0.091 8.3E-02 M18
BETA-PINENE NCGC 0.050 10 0.055 52E-02 Mi8
BETA-PINENE NCGD NDI[2.2E-03] 1.1E-03 M18
NO. OF TESTS DETECTS RANGE MEDIAN
3 2 ND to 0.091 52E-02
F:anomomcm.oao HANE NCGC ND [1.56-03] M18
BROMODICHLOROMETHANE INCGD ND[2.2E-03} Mi8
NO.OF TESTS DETECTS RANGE MEDIAN
0 ND ND
NCGB' 1.8E-04 M16
NCGC ND[1.5E-03] M16
NCGD ND[1.1E-03) M18
NO.OF TESTS DETECTS RANGE MEDIAN
3 7 ND to 1.8E-04 1.8E-04
CARBON TETRACHLORIDE NCGMM ND[7.2E-05] | | HEATED CANISTER FID
CARENE-3 NCGE' 1.26-03 M18
CARENE-3 NCGC ND[1.5E-03} 7.5E-04 M18
ICARENE-3 NCGD ND[2.2E-03] 11E-03 M18
NO. OF TESTS DETECTS RANGE MEDIAN
3 1 ND to 1.2E-03 1.1E-03
[CALOROBENZENE] NCGMM 52E-04 | | HEATED CANISTER FID,U
CHLOROFORM NCGC ND [1.56-03) M18
CHLOROFORM NCGD NDJ2.2E-03] M8
CHLOROFORM NCGMMV NDI6.76-05) | | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
3 0 f ! ND ND
H T
! N
CUMENE NCGB | 0.021100.022 8.AE-04 M8
CUMENE NCGC | ND 1o 1.56-03 15E-03 M18




ETHANOL NCGD ND P2E-3] 1IER i3
[TNO.OF TESTS DETECTS RANGE

2 ) 7 ND o 1.5€-03 13603

| . i L
ETHYL BENZENE | | NCGC____| ND[1.5€-3] | ™18
ETHYL BENZENE INCGD NO[22E-3} | M18
NO.OF TESTS DETECTS RANGE

2 0 ND ND
FORMALDEHYDE INCGVM &5 AT 'NCASI IMPINGER ME THOD
vz 5 NG TTEG [ [EATED CANSTER
—mmai# I _ND®©002 12602, e
[HYOROGEN SULFIDE | ‘%—7; ND W 1.56-00 15603 Mis

1 |
NO. OF TESTS |, DETECTS | T RANGE
; 2 2 ' ND 1o 2.06-02 68E03
! 1 1
L i 3 — ————
lusomopma. INCGE_| 4.0E-04 10 2.06-02 14E02 ] M1
ISOPROPANGL 1 TINGGC | NDWw 1.56-03 15603 M8
ISOPROPANOI TINCGO ND 10 0.11 5.06-02 M X
i | !

"NO.OF TESTS DETECTS | ! RANGE MEDAN
' 3 . 3 NDwO.11___. 14602 :
e T : J
[METRANOL ! INCGE 0.1151 052 26E-01 M8
METHANOL | INCGC 6.1E-03 10 92603 7.6E-03 M18 !
IMETHANOL 1 INCGD NDR2E3] ' 1.1E03 Mis T
METHANOL , T INCGNM 1.1E-01 ' HEATED CAMISTER
L | i 1 ;
" NO.OF TESTS DETECTS RANGE MEDAN

4 3 NDw0 052 58602 |
METHYLENE CHLORIDE T INCGMM " NDJj4.86-05] | | HEATED CANISTER |




JABLE 6
— EMISSIOND
TILE OR MILL RANGE AVG TEST
I CobE | WADTUSP | VADTUEP METHOD COWVENTS
HYL INCGE’ 32603 to 80603 _ 4.0E M18
ETHYL KHJONE NCGC___ |  ND[1SE3]_ 7.5E-04 M8
FHYL ETHYL KE TONE ICGD 2 1.1E03[ | M18
METHYL ETHYL KE IONE ICGMM |~ 4.3E-03| | HEATED CANISTER FiD
NO.OF TESTS DETECTS RANGE MEDIAN
4 2 ND to 8.0E-03 2.6E-03
[METHVL 1ISOBUTYI, KETONE NCGWM 31E-03] | HEATED CANISTER FID
i‘[s‘rrm. MERCAPTAN NCGE' 0.18 t0 0.74 4.1E-01 Mi6
METHYL MERCAPTAN NCGD ND [2.2E-3] 1.1E-03 M16
METHYL MERCAPTAN NCGMM 15E+00] | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
3 2 ND fo 1.5 41E01
}s'rvRE_NE' NCGMM 5.0E-03| | HEATED CANISTER. FiD
TERPENES NCGMM 1.4E-01| | HEATED FiD
[TETRACHLOROE THYLENE NCGMM ND[2.26-04] | | HEATED CANISTER FID
TOLUENE NCGB ND[4.0E-04] 2.0E-04 M18
TOLUENE NCGC ND [1.5E 7.5E-04 M18
TOLUENE NCGD ND[22E-3} 1.1E03 M13
'TOLUENE NCGMM 9.16-03 | | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
4 1 ND to 9.1E-03 9.3E-04
1.2.4-ETRICHLORE ﬁrxzﬁne NCGVMM 7.06-03| | HEATED CANISTER FiD
[1.1.1-TRICHLOROEFHANE NCGMM ND[2.6E-05] | | HEATED CANISTER FID
1'.'1",'2'-'TRICHLOR_éﬁE NCGMM ND[2.6E-05] | | HEATED CANISTER FiD
[TRICHLOROET, NE NCGMM NDJ3.1E-05] | | HEATED CANISTER FID
m,p-XYLENE NCGC ND [1.5E-0: M18
m,p-XYLENE NCGD ND[2.2E-03) | | Mi38
m,p-XYLENE INCGMM ND[2.9E-05] | | HEATED CANISTER FiD
NO. OF TESTS DETECTS RANGE MEDIAN
3 0 ND ND
o-XYLENE NCGC ND[1.5E-03] M18
o0-XYLENE NCGD ND [2.2E-03] M18
0-XYLENE NCGMM ND[2.9E-05] | | HEATED CANISTER FID
NO.OF TESTS DETECTS RANGE MEDIAN
3 0 ND ND

MEDIAN - empirical median




IACETONE ___ ~NGGCz | ND w01 v 15£03 Mg
IACETONE _ NCGID1_| 29E-04 o T.0EO4 43ED4| HEATED CANISTER FID
JACETONE NCGID2_ 2.8E-04 [ HEA FiD
ACETONE _ NCGIET | 5.06-02 | HEATED CANISTER | FID
ACETONE NCGIE2__ $.26-02 | HEATED CANISTER ! FiD
[ACETONE NCGIH1_| 35604 to 69E-04 52E04| HEATED CANISTER FID
ACETONE NCGIHZ | 2.06-04 1o 1.1E03 §.2€.04 | [HEATED CANISTER FiD
ACETONE NCGH ND{2.0E-04] 1.0E-04 | [HEATED CANISTER D
NO.OF TESTS ECT. RANGE
9 ) ND 10 8202 52E04
[ACE TOPHENONE NCGID1 [ JHEATED CANISTER FD
JACE TOPHENONE [HEATED CANISTER D
ACETOPHENONE NCGIH [JHEATED CANISTER_ D
ACETOPHENONE NCGIH2 1 [ [HEATED CANISTER FiD
[ACETOPHENONE “NCGU. HEATED CANISTER _ FD__
[ NO. OF TESTS DETECTS —RANGE
5 0 WD D
ACROLEN 1 JHEATED CANISTER FD
ACROLEN NCGID2 1 IEATED CANISTER FiD
[ACROLEIN GH1_| HEATED CANISTER FO
IACROLEIN NCGHZ | NDto 1.0605 4.0E-05 | JHEATED CANISTER | FIO
[ACROLEIN . _NCGL | ND[2.0E-04) HEATED CANISTER D
DETECTS RANGE MEDIAN
1 ND 10 7.0E-05 40E-05
NCGB81 | 0.13 0021 biw 6.06-03 (113
NCGCZ | 541 /A BN 1.0E-01 Mis
NCGL | 9DE-03 10 1.1E02 | 1.0E02 | IHEATED CANISTER )
DETECTS RANGE
3 | S2E3 W 1.1E-1 1.06-02
Hwceo NOJS.0E 04] | [HEATED CANISTER D
11 NCGC2 ND [1.5€ ' M8
T NCGIOY 0E IHEATED CANISTER FID |
T NCGID2_| O TED CANISTER FID i
NCGIE “ND{1.7TE03] 'HEATED CANISTER FiD -
TNCGIEZ | ND{2.1E-03] . HEATED CANISTER FID
T NCGIH1 ND{1.0E-04) | HEATED CANISTER FID
T NCGH2 | ND{6 0E-05) | IHEATED CANISTER FID
—NCGW ND[3.0E-04] ' HEATED CANISTER FID
DETECTS 1 RANGE . WEDAN
0 j ND T _ND .
[BETA-PINENE T NCGB1 ' 0.07 lo/w 28603 Mg
|IBETA-PINENE NCGC2 2410 3.1 b 41E-02 : M18
[BETA-PINENE NCGL __ 1.36-03 1o 15603 14E-03 | IHEATED CANISTER FID i
H !
i NO.OF TESTS DETECTS RANGE MEDIAN f
3 3 1.3E-3 W0 4.7E-2 2.86-03 , ]




JABLE6
OLATILE ORGANI MILL RANGE AVG TEST
CODE /ADTUBP /ADTUBP METHOD | "COMMENTS
NCGC2 ND 1 M8
NCGB1 - 1.86-04 M16
NCGC?2 ND to 0.1 ib/hr 1.5E-03 M16
NCGU NDJ6.0E-05] M16
NO. OF TESTS DETECTS RANGE MEDIAN
3 2 ND to 1.56-03 1.8E-04
[CARENE-3 NCGB1 0.001 to 0.002 4.0E-05 M18
CARENE-3 NCGC2 ND [(1.56-3] M8
RANGE MEDIAN
ND 1o 8.06-05 4.0
NCGID1 | NDJ4.0E-04] 5.06-04 | |HEATED CANISTER FiD
NCGID2 ND[3.0E-04] 15604 | |HEATED CANISTER FiD
NCGIE1 2.5E-02 | [HEATED CANISTER Fi0
NCGIE2 1.1E-02 | |HEATED CANISTER FiD
NCGIH1 ND[2.0E-04] 1.0E-04 | [HEATED CANISTER FiD
NCGIH2 ND to 4.9-04 2.4E-04 | |HEATED CANISTER FiD
NCGLJ ND{5.0E-04] 2.5€-04 | [HEATED CANISTER FiD
RANGE MEDIAN
ND to 2.5E-02 2.4E-04
NCGW NDI[5.0E-05] M6
ICHLOROBENZEN NCGID1 ND[3.0E-04] | |HEATED CANISTER FiD
CHLOROBENZEN! NCGID2 D[2.0E-04] | [HEATED CANISTER FiD
CHLOROBENZEN NCGIET ND{2.5E-03] | [HEATED CANISTER FID
CHLOROBENZEN NCGIE2 ND[3.1E-03] | [HEATED CANISTER FID
CHLOROBENZEN! NCGIH1 NO[2.0E-04] | {HEATED CANISTER FiD
CHLOROBENZEN| NCGIHZ ND[9.0E-05] | |[HEATED CANISTER FID
CHLOROBENZEN! NCGIJ ND[4.0E-04] | |[HEATED CANISTER FID
NO.OF TESTS DETECTS RANGE MEDIAN
7 0 ND ND
CHLOROFORM NCGC2 WD [1.5E-3] 7.5E-04 M18
CHLOROFORM NCGID1 ND[6.0E-04] 3.06-04 | |[HEATED CANISTER FID
CHLOROFORM NCGID2 NDI5.0E-04] 25E-04 | JHEATED CANISTER FID
CHLOROFORM NCGIET 3.4E-02 | |HEATED CANISTER FiD
CHLOROFORM NCGIE2 2.0E-02 | |[HEATED CANISTER FID
CHLOROFORM NCGIH1 ND(3.0E-04 1.5E-04 | |HEATED CANISTER FiD
CHLOROFORM NCGIH2 ND{2.0E-04 1.0E-04 | |HEATED CANISTER FiD
CHLOROFORM NCGIJ ND[8.0E-04 4.0E-04 | [HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
g 2 ND to 2,4E-02 3.56-04
CRESOLM NCGI ND[4.0E-04] | [HEATED CANISTER FID
CRESOL-O NCGID1 ND[3.0E-04) 15E-04 | [HEATED CANISTER FID
CRESOL-O NCGID2 ND[2.0E-04 1.0E-04| [HEATED CANISTER FiD
CRESOL-O NCGIEA ND[2.4E-03 1.2E-03 [ [HEATED CANISTER FID
CRESOL-O NCGIEZ ND{2.9E-03 0.00145 | [REATED CANISTER FID
ICRESOL-O NCGIH1_|8.6E-04 to 2.0E-03 1.4E-03 | [HEATED CANISTER FID
CRESOL-O NCGIHZ | NDto 3.5E-04 1.8E-04 | |HEATED CANISTER . FiD




CRESOLD OO | NORBESY | 20Eb] —
NG DETECTS TAGE |
7 2 ) 20E4
CUNENE NCGB1_| 0001 © 0.002 bw Mg
CUMENE NCGC2 | (711
CUMENE NCGID2 FO
CUMENE NCGE1 | HEA FiD
CUMENE FID
CUMENE NCGH1 OED4 | HEATED CANISTER F0
CUMENE , T NCGIF2 ND{1.06-04) IHEATED CANISTER FiD
NO. OF TESTS DETECTS || ,
7 1 ; ND to 6.06-05 40E05 i
NEOBT |08 w003 hAw | SMED4 Wil
NCoc? | NOHEES | L
NO. OF TES DETECTS RANGE
2 1 ND o S.0E-04 36E04
12 NCGU NDS.OE-04] | JHEATED CANISTER [27)
i LENE NDRS.OE-04] | [HEATED CANISTER )
DIMETHYL NCGID1_|7.9E-04 ® 10603 13503 | [HEATED CANISTER. FD
DMETHYL NOEZOED4 1.0ED4| HEA FID
DIMETHYL 1 4. 401 | MEATED CANISTER FiD
DMETHYL NCGIE2 5 HEATED CANISTER FD
DIME THYL DISULFE NCGIH1_' 4.1E-04 10 32603 2.1E-03 | IHEATED CANISTER FID
DIME THYL DISULFIDE _ NCGEH2_| 4.5€-04 1o 3.06-03 1.4E-03 | [HEATED CANISTER | FiD
DIMETHYL NCGU 2.6E-04| [HEATED CANISTER | FiD
1 T
NO. OF TESTS DETECTS RANGE
7 € ND o 4.4E.01 14€03
DIMETHYL NCGB1 1810 21 v 38ED1 (] —
DIMETHYL NCGID1 1 2E-02®0 27602 | 19E-02| [HEATED CANISTER FiD
OMETHYL NCGID2_| 4ED FiD
DIMETHYL NCGIE1 | 1.5E+00 | \HEATED CANISTER FiD
[DMETHYL NCGIEZ 1.0E+00| JHEATED CANISTER | D
DIMETHYL NCGIH1_[8.1E03 1o 1.0E-G2 9.4E-03 | JHEATED CANSTER FID
DMETHYL S NCGIHZ_[1.1E-0210 1.86-02 1.4E-02| HEATED CANISTER | FID
IDMETHYL SULFIDE T NCGW | 22E-03 | IHEATED CANISTER FID
WO OF TESTS || DETECTS || T RANGE !
" [ 8 - [NDwo 156+00 | 1.7E02
1 1 !
i H .
[ETHANOL NCGC2 | ND[15€ TSE-04] ] 1]
ETHANOL NCGID1_._ND1o 19E-04 . 1.3E-04 1 WHEATED CANISTER FID
ETHANOL NCGIDZ NOf9 0E-05] : 4 5E05| JHEATED CANISTER FID
ETHANOL NCGIE1 ~ 9.6E-03 | JHEATED CANISTER FiD
ETHANOL | NCGEZ 72E-03 | IHEATED CAMSTER FID
ETHANOL : . NCGIH1____ND 10 2.8E-04 1.7E-04 | JHEATED CANISTER FID
ETHANOL . ._NCGIHZ_[7.0E-05 o 1.9€-04 1.1E04 TED CANISTER | FID
ETHANOL » . NCGW NO[2.0E-04] 1.0E-04 | [HEATED CANISTER FiD
N . i !
NO.OF TESTS DETECTS RANGE MEDWAN
8 5 'ND 0 9.66-03 1SE04
; i [N
ETHYL BENZENE __ NCGC2 T ND[15€-3] M18




JABLESG
TILE MILL RANGE AVG TEST
ND CODE | WADTUBP | TWADTUBP NETHOD. _COMMENTS
L BENZENE NCGID1 ! i FiD__
ETHYL NCGIDZ_ [IHEATED CANISTER FiD
ETHYL BENZENE NCGIE] AE-03] | [HEATED CANISTER FID
ETHYL BENZENE NCGIE2 ND[2.9€-03] | [HEATED CANISTER FID
ETHYL BENZENE NCGIH1 ND[2.0E-04] | [HEATED CANISTER FID
ETHYL BENZENE NCGIHZ ND{9.0E-5] | [HEATED CANISTER FiD
ETHYL BENZENE NCGH ND[3.0E-04] | [HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
g 0 ND ND
HEXACHLOROCYGLOPENTADIENE| | NCGW ND[2.0E-04] | |[HEATED CANISTER FiD
HEXACHLOROETHANE NCGLJ ND[8.0E-04] | [HEATED CANISTER FID
REXANEN NCGIDT_ ND[Z.0E-04] | |HEATED CANISTER _ FiD
[HEXANE-N NCGID2Z NDJj2.0E-04] | [HEATED CANISTER FiD
HEXANE-N NCGIET ND{1.9E-03] | [HEATED CANISTER FID
HEXANE-N NCGIEZ ND[2.3€-03] | [HEATED CANISTER FID
HEXANE-N NCGIH1 ND[1.0E-04) | [HEATED CANISTER FID
HEXANE-N NCGIH2 ND[7.0E-05] | [HEATED CANISTER FID
HEXANE-N NCGH ND[3.0E-04] | [HEATED CANISTER
NO. OF TESTS DETECTS RANGE MEDIAN
7 0 ND ND
HYDROGEN SULFII NCGC2 ND to 0.1 lo/hr 15E-03 M16
HYDROGEN SULFI NCGIJ NDJ2.0E-05] 15605 M16
NO. OF TESTS DETECTS RANGE MEDIAN
2 1 ND fo 2.0E-03 7.76-04
NCGB1_| 0.001 fo 0.105 Ib/hr 1.7E-03 Mi8
NCGCZ | ND 1o 0.1 ibhr 1.5E-03] | Mis
NCGID1 NDJ[1.0E-04] 5.0E-05 | [HEATED CANISTER FID
NCGID2 ND[1.0E-04 5.0E-05 | [HEATED CANISTER FID
NCGIE1 ND[1.36-03 6.5€-04 | [HEATED CANISTER FiD
NCGIEZ ND{1.6E-03] 8.06-04| [HEATED CANISTER FiD
NCGIH1 NDI9.0E-05) 4.5E-05 | [HEATED CANISTER FID
ISOPROPANOL NCGIH2 ND[5.0E-05] 2.5E-05 | [HEATED CANISTER FID
ISOPROPANOL NCGIJ ND[2.0E-04] 1.0E-04 | |[HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
] 2 ND 1o 2.0E-03 1.0E-04
METHANOL NCGB1 0.003 10 0.10 1.6E-03 M18
METHANOL NCGC2 0.310 0.5 Ib/hr 6.1E-03 Mm18
METHANOL NCGID1 [6.8E-03 to 1.3E-02 9.6E-03 | |[HEATED CANISTER FID
METHANOL NCGID2 2 9E-03| |MEATED CANISTER FID
METHANOL NCGIE1 3.0E-01 | [HEATED CANISTER FID
METHANOL NCGIE2 1.2E+00| [HEATED CANISTER FiD
METHANOL NCGIR1_|4.4E-03 fo 1.0E-02 7.8E-03 | |[HEATED CANISTER FID
IM_ETHANOL NCGIH2_|5.3E-03 to 8.66-03 6.4E-03| [HEATED CANISTER FID
METHANGL NCGW__[3.4E-04 to 4.4E-04 3.9E-04| [HEATED CANISTER FiD
NO. OF TESTS DETECTS RANGE MEDIAN
(] 9 3.4E-4 to 1.2E+00 6.4E-03
METHYLENE CHLGRIDE NCGID1 ND[2.0E-04] | IHEATED CANISTER FID
METHYLENE CHLORIDE NCGID2 ND[2.0E-04] | [HEATED CANISTER FiD
METHYLENE CHLORIDE NCGIE1 ND[1.9E-03] | [HEATED CANISTER FID




ND
METHYL ETHYL KETONE _NCGBY_| 40605 ne
METHYL ETHYL KETONE NCGC2 | _ND[1 563 “7SE04 M8
METHYL ETHYL ONE NCGID1 ;. ND ©0 2.26-04 13604/ IHEATED CANISTER FiD
METHYL ETHYL KETONE TT_NCGID2 ND{1.0E-04 5.06-05 | TED CANSSTER FID
METHYL ETHYL KETONE NCGIEE1 1.9€-02]| HEATED CANISTER _ FiD
METHYL ETHYL KENONE NCGIE2 — 18602 | HEATED CANISTER | FID
METHYL ETHYL KETONE NCGIH1 |1.4E-04 % 1.66-04 15E-04| HEATED CANISTER FiD
METHYL ETHYL KEJONE NCGITZ_|1.46-04 % 2.06 04 1.7E-04| JHEATED CANISTER FiD
METHYL ETHYL KETONE NCGU_|  NOROE-O4 1.0E-04| HEATED CANISTER FD
[ NO. OF TESTS RANGH
9 6 ND 10 19602 15E04
METHYL ONE “NCGIDT i "D
METHYL HEATED CANISTER FD
METHYL NCGET | D
C REATED CANISTER o _
L NCGE "HEATED CANISTER Ffio__
L NCGRZ 1 FiD
METHYL ONE NCGW ND[3.0E-04} | HEATED CANISTER FID
NO.OF TESTS DETECTS RANGE
7 0 ND NO
H I . H
METHYL MERCAP 1 TNCGID1 | _ND{10ED4]__ | S.06-05| HEATED CANISTER |_ FD
METHYL MERCAPTAN i NCGID2 "NDf9.0E-05] 4.5E-05| HEATED CANISTER FiD
METHYL MERCAPYAN NCGE1_ 5.7€-01| HEATED CANISTER FD
METHYL MERCAPY NCGIE2 3.9€-01] HEATED CANISTER O
METHYL MERCAP | NCGH1 | ND®03.7E-00 03] HEATED CANISTER FD
METHYL MER NCGHZ | NDW238E03 | 1.06-03 HEATED CANISTER FiD
METHYL MERCAP1 NCGL) | NO[2 DE-04] — 1.0E-04 [ HEATED 0
NO.OF TESTS DETECTS —_ RANGE Al
7 4 ND % 5.76-01 1.0E-03
[ e
PHENOL T NCGID1_ | NO[2.0E-04) 10E-04] HEATED CANISTER FID
PHENOL 1 |_NCGID2 ND{2.0E-04) 1.06-04] HEATED CANISTER FID
PHENOL -, NCGIET 1.0E-02| HEATED CANISTER FID
PHENOL || NCGIE2 | NOR.6E-03] 1303 | HEATED CANISTER FiD
PHENOL 1 NCGH1 ND 1o 6.86-03 _2.3E03 | HEATED CANISTER FiD
PHENOL T NCGH2 D40 76604 7.26-04 . HEATED CANISTER FiD
PHENOL NCGW ND[3.0E-04] 15E.04 HEATED CAMISTER F1D
3 H
NO.OF TESTS DETECTS : RANGE 7 MEDAN
7 2 ND W 1.06-02 f 72604,
T
| L
TERPENES A NCGID1 ;| 0017 100.041 2.96-02 | IHEATED CANISTER FiD
[TERPENES { T NCGID2Z | N 5.06-03) HEATED CANISTER FI0
[TERPENES i . NCGIE1 X 1.8E-01| HEATED CANISTER FiD
[TERPENES ; — NCGIE2 ] 19€-02 | HEATED CANISTER FiD
TERPENES NCGIH1___0.009 ¥ 0.030 1.7E02 " HEATED CANISTER FiD
TERPENES NCGRZ ___ 0.001 to 0,002 1.76-03 HEATED CANISTER FID
b 1
NO.OF TESTS DETECTS RANGE MEDIAN 7
7 1.8E02°

L

7

0.001 10 0.180




TABLEE
TILE OR
TOLUENE NCGB1 A Mi8
[ TOLUENE NCGC2 [1.5E-03] M18
[ TOLUENE NCGID1 ND[2.0E-04} HEATED CANSSTER FID
[TOLUENE ICGID2 ND{2.0E-04) HEATED CANISTER FiD
TOLUENE NCGIET ND[2.0E: HEATED CANISTER FID
TOLUENE NCGIEZ 306 | [HEATED CANISTER FID
TOLUENE NCGIH1 ND{1.0E-04] 5.06-05| [HEATED CANISTER FID
TOLUENE NCGIHZ | __NDlo T.0E-05 5.0E-05| [HEATED CANISTER FID
TOLUENE NCGIJ ND[3.0E-04] HEATED CANISTER FiD
NO. OF TESTS DETECTS RANGE MEDIAN
] i ND to 7.06-05 5.0E-05
NCGL ND[6.0E-04] | [NEATED CANISTER FiD
NCGIDT 53.06-04] | [HEATED CANISTER FID
NCGID2 .OE-04] | |[HEATED CANISTER FiD
NCGIE1 ND{3.0E-03] | [HEATED CANISTER FID
NCGIEZ ND{3.6E-03] | [HEATED CANISTER FID
NCGIH1 ND[2.0E-04] | [HEATED CANISTER FID
NCGIHZ ND[1,0E-04] | [HEATED CANISTER FiD
NCGH ND[9.0E-04] | [HEATED CANISTER FID
RANGE MEDIAN
ND ND
NCGID1 ND{3.06-04] | [HEATED CANISTER FiD
NCGID2 ND[3.0E-04] [ [HEATED CANISTER FID
NCGIET ND[3.0E-03] | [HEATED CANISTER FID
NCGIE2 ND[3.6E-03] | [HEATED CANISTER FiD
NCGIH1 ND[2.0E-04] | [HEATED CANISTER FID
NCGIHZ ND{1.0E-04] | IHEATED CANISTER FID
NCGH NDI[4.0E-04] | |HEATED CANISTER FiD
RANGE MEDIAN
ND ND
NCGID1 ND[3.0E-04] | [HEATED CANISTER FiD
TRICH! NCGIDZ ND[3.0E-04] | [HEATED CANISTER FID
TRICH NCGIE1 ND[2.96-03] | [HEATED CANISTER FiD
TRICH NCGIE2 ND[3.6E-03] | [HEATED CANISTER FID
TRICHLOROETHY! NCGIH1 ND[2.0E-04] | [HEATED CANISTER FID
TRICHLOROETHYENE NCGIH2 ND[1.06-04] | [HEATED CANISTER FID
NO.OF TESTS DETECTS RANGE MEDIAN
6 0 ND ND
m,p-XYLENE NCGC2 ND [1.5E-03] M18
m,p-XYLENE NCGID1 ND[3.0E-04) | [HEATED CANISTER FID
m,p-XYLENE NCGID2 ND[2.0E-04] | [HEATED CANISTER FID
m,p-XYLENE NCGIE1 NDI[2.4E-03] | [HEATED CANISTER FID
m,p-XYLENE NCGIE2 ND[2.9E-03] | {HEATED CANISTER FID
m.p-XYLENE NCGIH1 ND[2.0E-04] | [HEATED CANISTER FID
m,p-XYLENE NCGIH2 NDJ[8.0E-05] [ [HEATED CANISTER FiD
m,p-XYLENE NCGIJ ND[3.0E-04] | IHEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
8 0 ND ND
o-XYLENE NCGC2 ND [1.5E-03] M18
o-XYLENE NCGID1 ND[3.0E-04] | [HEATED CANISTER FID




k | |

XAEE - FEATES CARETER ]

O-XYLENE iﬁé 1 )
EATED AR TER -

o XYLENE NCoRH FEATED CANSTER o

0-XYLENE ] 3]

o XYLENE NGO HEATED CANSTER g

NO. OF TESTS “RANGE |
8




JABLE6
|
VOLATILE OR MILL RANGE AVG TEST
[COMPOUND _ CODE /ADTUBP | I/ADTUBP COMMENTS
ACETORE NCGB2 | 0816 1.1 i 3.2E. M18
[ACETONE ___ NCGCT | ND 0 0.1 v 1.56-03 M18 —
[ACETONE IE_| 4.8E-4 10 8.06-4 6.5E-04] | HEATED CANIS FiD
NO. OF TESTS DETECTS RANGE MEDIAN
3 3 ND to 4.4E-02 1.56-03
ACETOPHENONE NCGIE ND[7.06-04] | | HEATED CANISTER FiD
ALPHA-PINENE NCGB2 3.3 10 3.6 Ib/hr 1.4E-01 M18
ALPHA-PINENE NCGC1 ND to 1.5 Ib/hr 92E-03 Mi8
NO.OF TESTS DETECTS RANGE MEDIAN
2 2 ND to 1.4E-01 7.36-02
BENZENE NCGC1 ND [1.5E-3] w8
BENZENE NCGIE ND[5.0E-4] | | HEATED CANISTER FiD
NO. S || DETECTS RANGE MEDIAN
2 0 ND ND
BETA-PINENE NCGB2 19 to 2.2 Io/hr 8.0E-02 M18
BETAPINENE NCGC1 ND to 0.6 ib/hr 4.6E-03 M18
NO. OF TESTS DETECTS RANGE MEDIAN
2 2 ND to 8.8E-02 4.2E-02
Mfm_n—e NCGCH ND [1.8E-3] Mis
DISULFI NCGCH1 ND [1.53] M16
CARBON T ORIDE NCGIE ND[9.0E-04] | | REATED CANISTER FID
CARENE-3 NCGB2 .03 Io/nr 12E-03 M1
CARENE-3 NCGCH ND to 0.1 Ib/hr 1.5E-03 M18
NO.OF TESTS DETECTS RANGE MEDIAN
2 2 ND fo 1.56-03 14E-03
CHLOROBENZEN NCGIE ND{7.0E-04] | | HEATED CANISTER FID
ICHLOROFORM NCGC1 ND to 0.3 Ib/hr 15E-03 M18
CHLOROFORM NCGIE ND[1.5E-03] 7.5E-04] | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
2 i ND to 1.56-03 1.1E-03
CRESOL-0 NCGIE ND[7.0E-04] | | HEATED CANISTER FID
CUMENE NCGB2 0.02 Ib/hr 8.06-04 Mi8
CUMENE NCGC1 ND to 0.1 Ib/hr 1.5E-03 Mi8
CUMENE NCGIE ND[7.0E-04] 3.5E-04 | | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
3 P ND to 1.5E-03 8.0E-04
p-CYMENE NCGB2 0.2 Ib/hr B.0E-03 M18
p-CYMENE NCGCH ND o 0.1 Ib/hr 1.5E-03 M1i8
NO. OF TESTS DETECTS RANGE MEDIAN
2 2 ND to 8.0E-03 4.86-03
DIME THYL ms?uw NCGC1 ND to 0.1 Ib/hr 15E-03 M16
DIMETHYL DISULFIOE NCGIE ND to 5.96-04 4.4E-04 | | HEATED CANISTER FID
NO. OF TESTS DETECTS RANGE MEDIAN
2 2 ! ND to 2.0E-03 5.8E-04
il I




DETECTS
3
DETE
1
ETHYL BENZENE 11 NCGC1 NOT3ES [ 51
ETHYL BENZENE [ NCGE ND[7.0E-04) | | HEATED CANISTER FiD
NO.OF TESTS DETECTS
2 0 ND ND
HEXANE-N NCGEE_ THEATED CANISTER Wi ]
HYDROGEN NCGEZ | ND©0 03 iw 12802 i
HYDROGEN NCGC1_| 0.1 A 15500 M16
NO_OF TE¢ DETECTS _ “RANGE
2 2 D208 [V )
ISOPROP, Coh 01004 A (P 2] 1]
ISOPROPANOL NCOCT | T2E04 WS
ISOPROPANOL NCGEE_ —__20E-04] | HEATED CANSTER D
NO. OF TE — RANGE_
3 1 ND o 1802 TSE-04
ME THANOL 280 10.5 b 28601 M8
ME THANOL "NCGCH 0410 1.5 bAw 1T1E-02]| 30
METHANOL NCGE | 9.7E3® 19E-2 1.4E02 [ | HEATED CANISTER FID
NO.OF TESTS _ DETECTS RANGE
3 — 3 COEI o 4251 1.4E-02
METHYLENE CHLORIDE _ NCGE_ NOIS.0E-04] | | HEATED CANISTER FiD
METHYL ETHYL "NCGB2 | 0081002 biw 4.0E03 w18
METHYL ETHYL KETONE NCGC1 ND [1.SE-3]_ 7.5E-04 Mi8
METHYL ETHYL NCGE 04 2.0E-04| [ HEATED CANISTER _FiD
NO.OF TESTS DETECTS RANGE
3 1 ND 1o 8.0E-03 75604
T
METHYL KETONE NCGE 36.0E-04] | | HEATED CANISTER FiD
|
IMETHYL ME AN NCGB2 | 4510 18.6 v 41E01 M6 ;
[METHYL MERCAPIAN NCGC1 ND 0.1 ftw__ 15€-03 M16 i
[METHYL MERCAPIAN NCGE NOPOEO4 . 15€-04 | | HEATED CANISTER | FiD
‘ | : ;
NO.OF TESTS DETECTS ] RANGE | MEDIAN i
{ 3 2 ND 1o 7 4E-01 15603 ,
1 . | H
PHENOL | NCGE_| NS OE-04] ﬁ HEATED CANISTER | __ FiD
: i . !
; L ' ]
[TERPENES ) NCGIE ND 10 8.4E-04 6.36-04 | | HEATED CANISTER FiD
; ; ; ; :
TOLUENE ! NCGB2 4.0E-03) [
TOLUENE : NCGC1 I ND{1.56-03) M18




JABLE 6
TON
TiLE OR MILL RANGE AVG TEST
CODE b/ _VADTUBP METHOD COMMENTS
TOLGENE GIE ND[4.0E-04] | | HEATED CANISTER FiD.
NO. TS DETECTS RANGE MEDIAN
3 0 ND ND
7,1,1 TRICHLOROETHANE NCGIE NDJ6.0E-04] | | HEATED CANISTER FiD
11,2 TRICHLOR E NCGIE NDJ8.0E-04] | | HEATED CANISTER FiD
TRICHLOR! N NCGIE ND[B.0E-04] | | HEATED CANISTER FiD
m,p-XYLENE NCGCH ND [1.56-3] M18
m,p-XYLENE NCGIE ND[7.0E-04] | | HEATED CANISTER FiD
NO. OF TESTS DETECTS RANGE MEDIAN
2 0 ND ND
{o-XYLENE NCGC1 ND [1.56-3] Mi8
IO-XYLENE NCGIE _ ND[7.0E-04] | | REATED CANISTER FiD
NO. OF TESTS DETECTS RANGE MEDIAN
2 0 ND ND

MEDIAN - empirical median




BETA-PINENE 0410 08 v 18802 W18
CARENE-3 NCGES | 001 o 0.00 itw 40E-04 [0
CUMENE NCGB3_ NO[4.0E-04] Mi8
p-CYMENE NCGES | 019002 /v 40E-03 "3l
DIMETHYL NCGB3 | 1040 W4T i M6
ETHANOL NCGE3_| 001 0 0.021 i 40E04 — W8
[ETH BENCERE NEGES i1y

NCGES | 43wllibw —20E01 —Wié
ISOPROPANOL NCGB3_|_ 007 16 0.10 I 36505 Mi8
METHANOL 22%0 704 —5.4E+00 ! Mi8
WETHYL MERCAPTA e LY R —50E01 M16
0-XYLENE NCGE3 ND{4.0E-04] i




. ‘ ‘ . | ' ’

TABLE7 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRA ULP STORAG
MiLL TEST SOURCE PULP CAPACITY
CODE DATE DESCRIPTION TYPE OTHER INFORMATION DAY REF.
BLTMG1 1994 WEAK BLACK LIQUOR TANK SW 71 DSCFM 1368 0ODTPD | 14
BLTMG2 1994 WEAK BLACK LIQUOR TANK HW 129DSCFM 438 ODTPD 14
BLTMM 1994 WEAK BLACK LIQUOR TANK SW 66 DSCFM 421 ODTPD 14
BLTMG3 1994 INTERMED. BLACK LIQUOR TANK SW/HW/SC 16 DSCFM 1326 ODTPD | 14
BLTMG4 1994 HEAVY BLACK LIQUOR TANK SW/HWISC 33 DSCFM 2587 ODTPD | 14
BLTIB 1993 HEAVY BLACK LIQUOR TANK HW 580 ACFM 750 ADTPD 9
BLTIH 1993 HEAVY BLACK LIQUOR TANK SW/HW 517 ACFM 630 ADTPD 9
BLTH 1993 HEAVY BLACK LIQUOR TANK SWHW 427 DSCFM 1104 ADTPD 9
PSTMO1 1994 | HIGH DENSITY PULP STORAGE TANK VENT SW BATCH DIGESTERS, 63 DSCFM | 256 ODTPD 14 3
PSTMO2 1994 HIGH DENSITY PULP STORAGE TANK VENT HW BATCH DIGESTERS, 81 DSCFM 21i ODTPD 14 !
PSTIC 1993 WASH STOCK STORAGE TANK VENT SW FROM BSWs, 717 DSCFM 1253 ADTPD 9
PSTIE1 1993 SCREENED STOCK CHEST VENT SW BATCH DIGESTERS, 337 DSCFM| 342 ADTPD 9
PSTIE2 1993 SCREENED STOCK CHEST VENT HW BATCH DIGESTERS, 200 DSCFM 42_5_ ADTPD 9
PSTMG1* 1994 | HIGH DENSITY PULP STORAGE CHEST VENT SW CONT. DIGESTER, 2967 DSCFM | 1372 ODTPD 14
PSTMG2* 1994 | HIGH DENSITY PULP STORAGE CHEST VENT HW CONT. DIGESTER, 3043 DSCFM | 248 ODTPD 14
Notes

In the following tables, for less than 5 sources tested, if percent censory s less than or equal to 50%(i.e. more than half the observations are non-detect),

then only those ND observations are included in the median determination (at half the detection limit) whose detection limits are less than or equal to

twice the largest average detected observation.

SC - SEMI-CHEMICAL PULPING

* Data for these two pulp storage tanks are given in Reference 14. These data were not included in this table because the vent gas flow rates were
unusually high.

References

9. Individual Mill Testing for “Air Toxics,' NCASI Mill File Information, 1994.

14. Volatile Organic Emissions from Pulp and Paper Mill Sources - Part ili - Miscelianeous Sources at Kraft and TMP Mills,
NCASI Technical Bulletin No. 677, September 1994.
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ACETH 7 ]
ACETONE BLTMG2 19602 _m—m
ACETONE “BLTVM T2E03| [HEATED CANISTER | FID WITH CONCENTRATOR |
INO.OF TESTS|| DETECTS RANGE EDA
3 3 T 12E-03 o 79602 16602
i {
[ACROLEIN : TVG1 SEED5| | HEATED CANISTER | FID WITH CONCENTRATOR
[ACROLEN __ || TMG2 TIE04| [HEATED CAMISTER | FID WITH CONCENTRATOR
(ACROLEN BLTMM ND[1.7E-05] | | HEATED CANISTER | __FID WITH CONCENTRATOR |
NO.OF | DETECTS — RANGE_
3 2 el | 3%
ZATE [ |HEATED CANESTER CONCENTRATOR |
S O5| |HEATED CA FID WITH CONCENTRATOR _|
BENZENE BL NDJS.0E-06] | | HEATED CA FID WITH CONCENTRATOR __
NO.OF TESTS| | DETECTS — RANGE_
3 2 ND to 5.4E08
5 i ' U
CARBON 1 "[HEATED CANISTER | [ U
CARBON ND[1.9€-04] | | HEATED CANISTER | FID
No—?'ﬁ‘[f. S "RANGE
3] 2z MO I18E0S | 33E04
CHL BLTMGT | ND[1.3E05] HEATED CANISTER | ___FID WITH CONCENTRATOR
CH BLTMG2 | NDRSE0S5) HEATED CANISTER | ___FID WITH CONCENTRATOR
CHL BLTWM ND{12€-05] HEATED CAMISTER | ___FID WITH CONCENTRATOR
NO_OF RANGE '
3 0 ND ND
TMG1 | ND(186-09 HEATED t%l—'ﬁﬁm H CONCENTRATOR __|
CHLOROFORN BLTMGZ %g "HEATED C. [ _FIDWITH TOR
CHLOROFORN BLTVM NO[1.5E-04 HEATED CANISTER | FID WiTH CONCENTRATOR
INO. OF TES DETECTS RANGE
3 0 ND ND
[1.2-DICHLOR BLTMG ND{4 SE-05) 236-05| | HEATED CANISTER | FID WITH CONCENTRATOR
(1,2-DICHLOROETHANE "1 BLTMG2 53E-04] | HEATED CAMISTER ; _FID WITH CONCENTRATOR, U
2 DICHLOROETHANE 2-DICHLOR “BLTMM ____ND[4.0E05] 20605 | HEATED CANISTER ____FID WITH CONCENTRATOR
] { 3
TESTS, . DETECTS — RANGE MEDIAN | '
3 1 ND®©S3ED4 | 20605 ;
1
13-DICHLOROETHYLENE | BLTMGI " 32E-04) {HEATED CANISTER __ FID WITH CONCENTRATOR, U
171.2-DICHLOROETHYLENE .| BLTMGZ ' GW« HEA FiD CONCENTRATOR, U
1.2-DICHL - X : 4.1'E—L-05x THEATED CANISTER . FID WITH CONCENTRATOR, U
1 ' i
NO_OF TESTS | DETECTS RANGE MEDIAN 1
3] 3 T 41EOSWG6VED4 ,  32604]° '
!
DIMETHYL DIS| BLTMGT | T 1%E02 ‘?_——‘——_—{mreo CANISTER ___FID WITH CONCENTRATOR
DIMETHYL DISULFIDE BLTMG2 6.9€-02 | | HEATED CANISTER FID WITH CONCENTRATOR __
IDMETHYL DISULFIDE BLTWM T m.ae‘—"'—W—_‘—Jml HEA WITH CONCENTRATOR |
NO_OF TESTS, _DETECTS RANGE NEDAN
3 2 RO 10 6.9€ 02 12602 A




JABLE?
OLATILE ORGANIC MiLL RANGE AVG TEST
CODE ib/htftank ib/hriank METHOD COMMENTS
DIMETHYL BLTMG1 4.1E-02| [AEATED CANISTER | FID WITH CONCENTRATOR __
rm. BLING2 24E-01] CONCENTRATOR |
BLTVM S2ED4| [HER CONCENTRATOR __|
NO_OF_TE—"STS | DETECTS RANGE _ MEL
3 5.2E-04 to 2.4E-01 41602
BLTMG1 | __NB%TET WPINGER NCASIMETHOD |
F BLTMGZ | ND[34E-04) WPINGER NCASIMETHOD |
BLTMM NDJ62E-04] WPINGER NCASI le}s]
INO_OF TESTS| | DETECTS RANGE MEDIAN
3 0 ND ND
n-HEXANE BLIMG1 72E-05| | HEATED CANISTER | FID WITH CONCENTRATOR
[n-HEXANE BLTMG2 1.0E-03] | HEATED CANISTER | FID WITH CONCENTRATOR |
n-HEXANE BLTMM ND[8.8E-06] | | HEATED CANISTER | __FID WITH CONCENTRATOR
NO.OF TESTS| | DETVECTS RANGE MEDIAN
3 2 ND to 1.06-03 72605
{ANO BLTMGT 7AE01] | HEATED CANISTER FIDV O
METHANOL BLTNGZ 1.36+00| | HEATED CANISTER | FID WITH CONCENTRATOR
METHA BLTMM 3.4E-03| |HEATED CANISTER | FID WITH CONCENTRATOR
NO.OF TESTS| | DETECTS RANGE MEDIAN
3 34E03101.3 7AE01
C BLTMG1 44E-03| | HEATED CAl R| FIDWITHCO
METHYL ETHYL|KETONE BLTMGZ 2.1E-02| [HEATED CANISTER | __FID WITH CONCENTRATOR
METHYL ETHYL|KETONE BLTMM ND[2.8E-05] | | HEATED CANISTER | __FiD WITH CONCENTRATOR
NO.OF TESTS| | DETECTS RANGE MED
3 2 ND 1o 2.1E-02 4.4E03
IMETHYL ISOBUJ YL KETONE | | BLTMG1 2.96-04] | HEATED CANISTER | FID WITH CONCENTRATOR |
FNEII’HM. ISOBUTYLKETONE || BLTMG2 7.6E-04] | HEATED CANISTER | FID WITH CONCENTRATOR
METHYL ISOBUTYL KETONE || BLTMM NDIS.0E-06] | | HEATED CANISTER | FID WITH CONCENTRATOR
INO.OF T—T+Es S[| DETECTS RANGE MEDIAN
3 2 ND 1o 7.66-04 29E-04
METHYL MERGAPTAN BLIMGT NDf2.7E-04] 14E-04| | HEATED CANISTER | FID WITH CONCENTRATOR
METHYL MERGAPTAN BLTMG2 3.76-03| | HEATED CANISTER | __FID WITH CONCENTRATOR
METHYL MERGAPTAN BLTMM NDJ2.5E-04] 1.36-04| | HEATED CANISTER | FID WITH CONCENTRATOR
NO.OF TESTS| | DETECTS RANGE MED!
3 1 ND to 3.76-03 1.4E-04
IMETHYLENE CHLORIDE BLTMG1 | NDJB.2E-05] HEATED CANISTER | __FID WITH CONCENTRATOR
METHYLENE CHLORIDE BLTMG2 | NO[1.6E-04] HEATED CANISTER | FID WITH CONCENTRATOR
METHYLENE CHLORIDE BLTMM ND([7.4E-05] HEATED CANISTER | ___FID WITH CONCENTRATOR
NO.OF TESTS| | DETECTS RANGE MEDIAN
3 0 ND ND
[STYRENE BLIMG1 35E.04] | HEATED CANISTER | FID WITH CONCENTRATOR
STYRENE BLTMGZ ND[2.36-05] | | HEATED CANISTER | FID WITH CONCENTRATOR
STYRENE BLTWM 24E-04| | HEATED CANISTER | FID WITH CONCENTRATOR
O.OF TESTS| | DETECTS RANGE MEDIAN
3 2 ND to 3 5E-04 2.4E-04
TETRACHLOROE THYLENE BLTMG1 13E-04] | HEATED CANISTER | FID WITH CONCENTRATOR, U _
TETRACHLOROE THYLENE BLTMGZ | ND[1.1E-04] 5.5E-05| | HEATED CANISTER | FID WITH CONCENTRATOR
TETRACHLOROE THYLENE BLTMM NDJ51E-05) 2.6E-05| | HEATED CANISTER | FID WITH CONCENTRATOR
! {
NO.OF TESTS| | DEVECTS || RANGE MEDIAN ]
3 1 ND to 1.96-04 5.5E-05 i
! !




INO.OF TESTS
3. P3N ND© 1.46-04_| 2.06-05
] | -
[1,1.1-TRICHLONOE THANE _ BLTMGT . 2.0C-04| | HEATED CANISTER | FID WITH CONCENTRATOR, U |
1.1,1-TRICHL ; S3ED4| [HEATED CANISTER | FID WITH CONCENTRATOR. U _|
mm- BL 1 NDJ4.1E-05] | | HEATED CANISTER | F1D WITH CONCENTRATOR |
NO. OF [T DETECTS — RANGE__
3 2 ND o 53604 2.0E04
11.2- [FANE H CONCENTRATOR |
112" FRANE [ FID WITH CONCENTRATOR
1,1,2-TRICHL( FHANE BLIVM AE: o H CONCENTRATOR __|
INO.OF TESTS| |_DETECTS — RANGE_
3l O ND ND
BTG T3E-04| | HEATED CANISTER |
BLTWG2 —2.3E04]] HEATED CANISTER | FID WITH U
LTV NDJ4.OE-08] | | HEATED CANISTER CONCENTRATOR |
NO. OF TE [ DETECTS — RANGE
3 2 ND o 2. 3E-04 1
mp-XYLENE BLTMG1 2.3E-04| | HEATED CANISTER | FID WITH CONCENTRATOR
'm p-XYLENE BLTNIG2 72E-04] | HEATED CANISTER |___FID WITH CONCENTRATOR |
mp-XYLENE T BLTWM ND{1.1E-05] | | HEATED CANISTER | ___FID WITH CONCENTRATOR __ |
. OF DETECTS — RANGE ‘
3 ] NDW23E04 | 23D
lo-XYLENE 1 S6EO4| THEATED CANISTER|  FD CONCENTRATOR
[o-XYLENE BLTMG2 4SEO4| [HEATED FD CONCENTRATOR
0-XYLENE BLTMM ND{1.1€-05] | | HEATED CANISTER FiD CONCENTRATOR
NO.OF S| DETECTS RANGE
3 2 ND 0 5.66-04 4.SE04
[TERPENES BLTMG1 14601 | [HEATED CANISTER | FID WATH CONCENTRATOR |
TERPENES BLTMG2 1.8E+00] | HEATED CANISTER | FID WITH CONCENTRATOR
TERPENES BLTWM [X] [ FiD WITH CONCENTRATOR ___
—oF TESTS. | DETECTS | ;
3! 3 41E0210 18 1.4E-01 i
A - B ChwAank . b Chwfank .
[TOTAL HYOROGARBONS 1 ! .':E-ml N2SA i
TOTAL 16E+00 MZ25A
[TOTAL HYDROGARBONS ___ 2.0602 N2SA
‘W‘OFTESTS'} " DETECTS RANGE ED
3| 3] 2002016 | 59€-01




JABLE7
VOLATILE ORGANIC
ICOMPOUND CODE Io/hritank Io/hrAank METHOD COMMENTS
P e e e e
ALDE BLTMG3 1.76-02 | HEATED CANISTER | FID WITH CONCENTRATOR
BLTMG4 1.2E-02 | | HEATED CANISTER FID WITH CONCENTRATOR
_BLTB | 0024100.042 34E-02| | HEATED CANISTER FiD
BLIIH_|_ 0053100.114 7AE-02] FiD |
BLTI__| 100034 | 2.06-02| |[HEATED CANISTER | 2.6E-02 by DNPHMETHOD |
INO. OF TESTS| | DETECIS RANGE MEDIAN
5 5 0.012 10 0.114 2.0E-02
[ ACETONE_ BLTMG3 33E-02] | HEATED CANISTER | FID WITH CONCENTRATOR |
ACETONE BLING4 2.8E-02 | HEATED CANISTER FID WiTH CONCENTRATOR __|
ACETONE BLTIE 0.024 o 0.038 3.3E-02 | | HEATED CANISTER FID
ACETONE BLTIH 0.073 10 0.089 7.9E-02| | HEATED CANISTER FID
ACETONE BLTH 0.0226 0 0.0359 2.7E-02| | HEATED CANISTER 1.5€-02 by DNPH METHOD
NO.OF TESTS|| DETECTS RANGE MEDIAN
5 5 0.023 10 0.089 2.8E-02
ETOPHENO! BLTIB ND[9.4E-03] | | HEATED CANISTER FID
'OPHENO! BLTIH .4E-07] | [HEATED CANISTER FiD
TOPHE BLTH NDJ[1.4E-02] | | HEATED CANISTER 1.4E-04 by DNPH ME THOD
ESTS| | DETECTS —_ RANGE MED
3l O ND ND
ACROLEIN BLTMG3 NDJS.4E-06] 4.7E-06| | HEATED CANISTER FiD WITH CONCENTRATOR
ACROLEIN BLTMG4 3.1E-05] | HEATED CANISTER | __FID WITH CONCENTRATOR __
IACROLEIN BLTIB NDJ g HEATED CANISTER FID
[ACROLEIN BLTH ND{3. HEATED CANISTE FiD
[ACROLEIN BLTIl ND{4.6E HEATED CANIS ™ NDJ[1.8E-04] by DNPH METHOD |
NO. OF S[{_ _DETECTS RANGE MEDIAN
S| 1 ND to 3.1E-05 1.8E-05
BLTH ND[1.4E-04] IMPINGER “DNPH METHOD
BENZENE BLIMG3 9.0E-06| | HEATED CANISTER FID WITH CONCENTRATOR
BENZENE BLTMG4 1.1E-05| | HEATED CANISTER FID WITH CONCENTRATOR
BENZENE BLTIB ND[6.3E-03] HEATED CANISTER FID
BENZENE BLTIH NDI[4.5E-02 HEATED CANISTER FID
NZENE BLTH JTND[S. 03] _ HAEATED CANISTER FiD
INO.OF TESTS| | DETECTS RANGE MEDIAN
5 2 ND to 1.1E-05 1.0E-05
CAREON DISUI BLTH NDJ82E-03] FPD
CARBON TE TRACHLORIDE BLTMG3 ND[1.0E-04] | | HEATED CANISTER | D WiTH CONCE! OR, U
CARBON \CHLORIDE BLTMG4 ND[1.6E-04] | | HEATED CANISTER | FIDWITH CONCENTRATOR, U
CAREON \CHLORIDE BLTIB ND{1.3E-02] | | HEATED CANISTER FID
CARBON T| \CHLORIDE BLTIH ND[8.9E02] | | HEATED CANISTER FID
CARBON JACHLORIDE BLTH NDI[1.8E-02] | | HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
5 ND ND
CARBONYL SULFIDE BLIN ND[1.4E-02} FPD
CHLORO E BLTMG3 NDJ[6.3E-06] | | HEATED CANISTER |___FID WITHC CONCENTRATOR __|
CHLOROBENZENE BLTMGA ND|9.8E-06] | | HEATED CANISTER | __FID WITH CONCENTRATOR |
CHLOROBE E BLTIB ND{9.4E-03] | | HEATED CANISTER FiD
CHLOROBENZENE ELTH NDJ6.6E-02] | | HEATED CANISTER FID
CHLOROBENZENE BLTH ND[1.4E-02] | | HEATED CANISTER FID
INO. OF TESTS| | DETECTS RANGE MEDIAN
5 0 ND ND
CHLOROF BLTMG3 1.4E-04| | HEATED CANISTER FID WITH CONCENTRATOR __|
CHLOROFORM BLTMG4 1.0E-03| | HEATED CANISTER | FID WiTH CONCENTRATOR __|
CHLOROFORM BLTIB ND[1.9E-02] | | HEATED CANISTER FID
CHLOROFORM | BLTIH ND 10 0.142 9.4E-02| | HEATED CANISTER FiD




%jm
| [HEATED CANISTER
“RANGE
No.os'rssr; RANGE o
] [ FIDWITH CONCENTRATOR |
[HEATED CANISTER | PID WITH CONCENTRATOR U |
X-d —_RANGE ED
ND ND
NO[TAEDS] | aoe08 [REATED CANESTER | FID WITH CONCENTRATOR, U__|
“RANGE
ND © 9.7605
| HEATED CANISTER | FID WITH CONCENTRATOR |
[THEATED CANISTER | FID WITH CONCENTRATOR |
1 N o)
01681 0.725 [[HEATED CANISTER FiD
°W HEATED CANISTER FiD
RANGE |
WO 0.73
[THEATED CANISTER FID WITH CONCENTRATOR __|
TREATED CANSTER | FIOWITH
—T—boss_ [THEATED CANISTER
0.47 1o
5,54 w 0.055 THEATED CANISTER
RANGE
0.045 1o 0.855

10 0033

NO. OF TESTS

RANGE _
2.3E-04 W 92E-04 |




BLTMG3 34E-05] | HEATED CANISTER WITH TOR
BLTMG4 41E-05 | [HEATED CANISTER | D
BLTIB FD
BLTH y FiD
BLTH ND{9.2E: HEATED CA R FiD
INO_OF TESTS| | DETECTS RANGE MEDIAN
51 ND to 4.1E-05 3.8E05
WWEWLTFTT BLTIl | 0.0396 to 0.0548 4.8E-02 FD__
ME THANOL BLTMG3 9.2E-02 | | HEATED CANISTER FID WiTH CONCENTRATOR
METHANOL BLTMG4 13E-01] | HEATED CANISTER | FID WITH CONCENTRATOR _
METHANOL BLTIB 0.093 10 0.134 1.26-01| | HEATED CANISTER FID
METHANOL BLTH 0.297 10 0,468 3.6E-01| | HEATED CANISTER FID
ME THANOL BLTH 0.118 10 1.20 4.86-01| | HEATED CANISTER FiD
INO. OF TESTS| | DETECTS RANGE MEDIAN
5 5 0.09210 1.20 1.36-01
BLTMGS T3E02| [HEATED CAMISTER | FIDWITH CONCENTRATOR |
C BLTMGA 1.5E-02| [HEATED C CANISTER | __FID WITH CONCENTRATOR |
METHYL KETONE BLTIB 0.0066 to0 0.014 1.4E-02| | HEATED CANISTER D
METHYL LIKETONE BLTH NOJ4.2E-02] | | HEATED CANISTER FiD
METHYL ETHY]|KETONE BLTH ND{9.2E-03] | | HEATED CANISTER FiD
INO. OF TESTS|| CT1S — RANGE MEDIAN
5] 3 NO 10 1.8E-02 1.1E02
METHYL IS5 _KETONE || BLTMG3 70E-05| | AEATED CANISTER | __FID WiTH CONCENTRATOR |
METHYL ISOBUTYL KETONE | | BLTMG4 7.3E-05| | HEATED CAN FID WITH CONCENTRATOR
THYL [YL KETONE BLTIB ND{6.3€-03] HEATED CANISTER FID WITH CONCENTRATOR |
METHYL L KETONE BLTIH ND[5.8E. EATED CANIS FiD
1508 KETONE BLTH ND{9.2E-03) HEATED CANISTER| ___ 6.0E-06 by DNPHMETHOD
INO.OF TESTS|| DETECTS RANGE MEDIAN
5 2 ND to 7.3E-05 7.2E-05
IMETHYL MERGAPTAN BLTMG3 8.0E-04| | HEATED CANISTER FID WITH CONCENTRATOR
IAPTAN BLTMG4 8.0E-03] | HEATED R D WiTH CONCE! JTOR
L AN BLTE . 1 FiD_
METHYL MERGAPTAN BLTIH ND 10 2.11 1,2E+00| | HEATED CANISTER FiD
ME THYL MERGAPTAN BLTII 0.087 t00.172 12E-01] | HEATED CANISTER FiD
NO.OF TESTS|{| DETECTS RANGE MEDIAN
5 4 ND t0 2.11 8.0E-03
METHYLENE CHLORIDE BLTMG3 NDJ4.0E-05] | | HEATED CANISTER | ~FID WITH CONCENTRATOR
METHYLENE CHLORIDE BLTMG4 ND[B.3E-05] | | HEATED CANISTER | FIDW WITH CONCENTRATOR _
METHYLENE CHLORIDE BLTIB ND{6.3E-03] | | HEATED CANISTER FID
METHYLENE CHLORIDE BLTH ND[5.0E-02] | | HEATED CANISTER FID
METHYLENE CHLORIDE BLIN ND[9.2E-03] | | HEATED CANISTER FiO
INO.OF TESTS|| DETECTS RANGE MEDIAN
5 0 ND ND
[ PHENOL BLTIB ND[6.36-03 3.2E-03 | | HEATED CANISTER FID
" PHENOL BLTIH 0.08 to 0.256 1.7E-01] | HEATED CANISTER FiD
PHENOL BLTH ND[9.2E-03] 4.6E-03| | HEATED CANISTER FID
INO.OF TESTS|| DETECTS RANGE MEDIAN
3 1 ND to 0.256 4.6E-03
OPIONALDEHYDE BLTH | 1.86-03 10 2.3E-03 2.3E-03 IMPINGER DNPH ME THOD
STYRENE BLTMGS T5E.04| [HEATED CANISTER | FIDWITH CONCENTRATOR |
STYRENE BLTMG4 1.36-04| | HEATED CANISTER FiD WiTH CONCENTRATOR
NO.OF TESTS| | DETECTS RANGE MEDIAN
2] 1.3E-04 10 1.5E-04 1.4E-04




ND © 0512 ]
i | HEATED CANISTES
INO.OF TESTS "RANGE
NDw 12602 |

4.1

3|

s | o e |

) I .

2| S| 2]

s |
FIEIEl

] [ FID WITH CONCENTRATOR. U |
[THEATED CANISTER | FID WITH CONCENTRATOR. U__|
[[HEATED CANISTER FiD
| HEATED CANISTER FD
HEATED CANISTER FD
4
[[HEATED CANISTER | FID WITH CONGENTRATOR
HEATED CANISTER|___FID WITH CONCENTRATOR
HEATED CANISTER
HEATED CANSSTER
HEATED CANISTER |

- NO[7.9€-02]

: | HEATED CANISTER - FI0 WITH CONCENTRATOR |

HEATED CANISTER

FID WITH CONCENTRATOR |

| || HEATED CANISTER

| HEATED CANISTER




TERPENES BLTH ND to 0.0589 3.8E-02| | HEATED CANISTER
[TDETECTS RANGE
ND to 59602 5.8E-03
] Ib C/hrtank Ib ChRtank_
TOTAL HYI FARBONS BLTMG3 9.1E-02 MZ5A
TOTAL HYI FARBONS BLTMG4 1.86-01 M25A
TOTAL JARBONS “BLTIB 0.016 10 0.021 1.8E-03 MZ25A
‘m’ﬁéﬁ_&rs RANGE MEDIAN
3] 1.6E-02 t0 1.8E-01 9.1E-02

MEDIAN - empirical median




[ACET. 1
PETMO2 B2E08| [HEATED CANISTER | PID WATH CONCENTRATOR |
P | OdwldE | JEWI|AEATEOCASSTER| W |
U014 | TAELI[|[HEATED CARSTER D
PETEY | 001704 | ZUER|THEATED CANISTER o
NO. or—resrs'_+ ANGH
5 — XD woiid 20802
ACETONE BEO3[ | HEATED CANBTER | FID WITH CONCENTRATOR
[ ACETONE 02| |HEATED CANISTER | D WITH CONCENTRATOR |
ACETONE 0.024 © 0.038 33202 | [HEATED CANISTER FD
ACETONE 1| 0013©0.080 9E-02 | [HEATED CANSISTER FID
ACETONE 0.02510 0028 2.7E02 | | HEATED CANISTER FiD
NO_OF TESTS|, DETECTS —RANGE ' : ‘
5 | 1.8E03 10 0.080 2.7E02 :
1
PSTIC [THEATED CANISTER FiD
1 | [HEATED CANISTER FiD
ACE Pshe2 [[HEATED CANSTER FD
—TANGE
3 ND ND
ACROLEN TEO8] [|HEATED CANISTER | FID WITH CONCENTRATOR |
[ACROLEN [[HEATED CANSSTER | FID WITH CONCENTRATOR
ACROLEIN PSTC [HEATED CANISTER — Fib_
PSTEL_ [HEATED CANISTER D _
ACROLEN_ PSTEZ ] D
_OF  DETECTS — RANGE _
4| _ND ND
PETRES gl WPRGER | DNPHWMETHOD |
taeuzsue:jj PSTMOA 21E-05| | HEATED CANISTER | FID WITH CONCENTRATOR |
BENZENE “PSTMO2 1.4E-05| | HEATED CANISTER | FID WITH CONCENTRATOR
[BENZENE _PSTIC_| X HEATED CANISTER FID
}%‘m PSTET %.15% TED FID
FiD
. OF | DETECTS — RANGE
5 ND 10 2.1E05 18605
2603 FPD
[[HEATED CANISTER | FID WITH CONCENTRATOR. U |
[THEATED CANISTER | FID WITH CONCENTRATOR, U _|
1 CANISTER FiD
1.4E-02) | | HEATED CANISTER FiD
NDf?.1E HEATED CANISTER ! FD
—RANGE
: ND i ND 1
| NOf3.1E-03) FPD
—NORIEGS | 1.1E05| [HEATED CANISTER . FiD WITH CONCENTRATOR |
—_20E-05| | HEATED CANISTER | _#Wm‘——-‘oo%fmron. U
[ NOBZEDH
ND{1.06-02] HEATED CANISTER FID
NDfS.3E03) HEATED CANISTER FID
]
RANGE T MEDAN
NDW20ED05 | 1856081}
CHLOROFORM | T PSTOL 13604 | HEATED CANISTER ____FID WITH CONCENTRATOR
CHLOROFORM | T PSTMO2 T ___2.7E-04' 'HEATED CAMISTER | __ FID WITH CONCENTRATOR
CHLOROFORM PSTIC ND{1.1E-01] 55€-02_1 HEATED CANISTER FID
CHLOROFORM PSTIEY ND{2.1E-02) 1E-02 . | HEATED CANSSTER ! FID




ICOMPOUND CODE_ ib/hrftank To/hrAank METHOD COMMENTS
[CHLOROFOR) PSTIEZ | 0.085100.103 9.4E-02] | HEATED CANISTER FID
[ DETECTS — RANGE
B 3 "ND to 9.4E-02 13E-02
o-CRESOL PSTIC 2 [[HEATED CANISTER FiD
o-CRESOL PSTIE ND[1.0E-02) | | HEATED CANISTER FID
o-CRESOL PSTIE2 ND{5.3E-03] | | HEATED CANISTER FiD
INO. STS[| DETECTS RANGE MEDIAN
3] ] ND ND
@o—“j'roms:*i(u_ PSTIEZ | 2.6E-04 to 3.2E-04 2.8E-04 MPINGER DNPH METHOD
CUMENE PSTIC ND[5.76-02] | | HEATED CANISTER FiD
CUMENE PSTIE1 ND[1.1E02) | | HEATED CANISTER FiD
CUMENE PSTIEZ ND[5.3E-03] | | HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
3 0 ND ND
1 PSTMOT ND| [[HEATED CANISTER | __FID WITH CONCENTRATOR __|
1 PSTMOZ ND{S.4E-05] | [ HEATED CANISTER | __FID NCE! .U
INO_OF TESTS| | DETECTS RANGE MEDIAN
2 0 ND ND
12 PSTMO1 NOIB.3E-05] | | HEATED CANISTER | __ FiD WITH CONCENTRATOR |
[1.2- NE PSTMO2 126-04 [HEATED CANISTER | __FID WITH CONCENTRATOR, U
NO. S| | DETECTS RANGE MEDIAN
2 1 ND 1o 12604 6.0E-05
[FiDE PSTMO1 EE04] | HEATED CANISTER |___FID WITH CONCENTRATOR |
LFIDE T™MOZ 1.4E-01| [HEATED CANISTER | __FID WITH CONCENTRATOR |
THYI [FIDE PSTIC ND[.1E-02] | | HEATED CANISTER FID
f_omn-m LFIDE PSTIE1 0.034100.17 1.4E-01] | HEATED CANISTER FiD
DIMETHYL DISPLFIDE PSTIEZ | _0.038to 0611 2.36-01| | HEATED CANISTER FID
RANGE MEDIAN
ND to 0.611 1.1E-01
PSTVO1 J0E-04| [HEATED CANISTER | FID WITH CONCENTRATOR
PSTMOZ ©.7E-02| | HEATED CANISTER | __ FID WITH CONCENTRATOR
PSTIC 0.64100.71 6.76-01| | HEATED CANISTER FID
PSTIE1 | 0.158 10 0.206 1.9E-01| | HEATED CANISTER FID
PSTIEZ | 0.395100.629 5.1E-01] | HEATED CANISTER FID__
RANGE MEDIAN
4.0E-04 10 0.629 1.9E-01
PSTIC 0.026 10 0.031 29E-02| | HEATED CANISTER FID
PSTIET ND fo 0.0067 4.96-03| [HEATED CANISTER FID
PSTIEZ | 0.012100.013 1.2E-02 | [HEATED CANISTER FiD
O. OF TESTS|| DETECTS RANGE MEDIAN
3 3 ND 1o 3.1E-02 1.2E-02
THYL BENZE PSTIC ND[9.4E-03] | | HEATED CANISTER FID
THYL BENZE PSTIET ND{6.3E-02] | | HEATED CANISTER FID
HYL BENZE PSTIEZ ND[5.36-03] | [HEATED CANISTER FID
INO.OF TESTS| | DETECTS RANGE MEDIAN
3 0 ND ND
F EHYI; PSTMO7 | ND[1.8€-04] §.0E-05 IMPINGER NCASIMETHOD
FORMALDEHYDE PSTMOZ | ND[2.3E-04] 12E-04 WPINGER NCASI METHOD
FORMALDEHY] PSTIE2 92E04], _ WMPINGER DNPH
NO.OF TESTS| | DETECTS RANGE MEDIAN
3 1 ND 1o 9.2E-04 1.2E-04]] ;




"ML
e T
PETNERE |
W
“PETET .
In-HEXANE PSTIEZ | D
NO.OF TESTS| | DETECTS — RANGE
5 q “ND o 33604 __ 1.7E-04
HYDROGEN S PSTREZ | © D2 2a0)
METHANOL PSTMON 43E02| | HEATED CANSTER | FID WITH CONCENTRATOR |
METHANOL PSTMOZ2 2.4E-01, | HEATED CAMISTER | FID WITH CONCENTRATOR
METHANOL || —PSTIC | 0.003100.134 12E-01] | HEATED CANISTER FID
X 7| 0078©0.119 | D.4E-02| | HEATED CANISTER D ,
[METHANOL “PSTE2 | o [ 7.4E-01| | HEATED CANISTER FO
. OF TESTS| | DETECTS —_ RANGE
5] 3 43802 o 082 12601
SEEDA| [FEATED CANISTER | PID WITH CONCENTRATOR |
[HYL ETH SIEDS| [HEATED CANSTER | FID WITH CONCENTRATOR |
METHYL ETHYLIKETONE 0.0155| [ HEATED CANISTER FD
METHYL EYHYLIKETONE PSTIET AE 0.00355 | [ HEATED CANISTER FD
METHYL ETHYL|KE TONE PSTIE2Z | 001580017 1.56-02 | [ HEATED CANISTER FiD
ING. DETECTS “RANGE _
5 3 WD 1.7602 SIE03
METHYL fYi KETONE | | PSTMD1 ITEGS| | HEATED CANGSTER | FiD WAITH CONCENTRATOR |
L FYL KETONE | 12E03| | HEATED CANISTER | FID WITH CONCENTRATOR |
METHYL YL KETONE . HEATED CANISTER FID WITH CONCENTRATOR
C YL KETONE PSTET — FD
YL KETONE HEATED CANISTER | 6.0C-08 by DNPAMETHOD |
INO. OF TESTS, | DETECTS . RANGE
5 211 ND % 3.7E05__, 6.2E-04
__ i ] ‘
METHYL MERGAPTAN PSTMO1 ND{4.4E 1 2.26-04 | HEATED FID WITH CONCENTRATOR
METHYL IAPTAN NDY 1 1604, | HEATED CANISTER |
METHYL MERGAPTAN X] "THEATED CANISTER D
METHYL MERGAPTAN PSTIET ND o 0.0044 3.7E-03| | HEATED CANISTER FiD
METHYL MERGAPTAN PSTIEZ . ND|1.86-03) 9.06-04, | HEATED CANISTER FiO
_OF TESTS| | DETECTS — RANGE
5 1 ND 0 4.4E03 S6E-04
LENE PSTMO1 ND[1.4E-04] | | HEATED CANISTER | __FID WITH CONCENTRATOR __|
LENE CHLORIDE PSTMO2 NOI9.SE05] | | HEATED CANISTER FID WITH CONCENTRATOR
METHYLENE CHLORIDE PSTIC ND{4.2€.G2] | | HEATED CANISTER FiD
METHYLENE CHLORIDE T PSTET | T ND{71E-03] | | HEATED CANISTER IO
[METHYLENE CHLORIDE T PSTIEZ | NO{3 5€-03] | | HEATED CANISTER FiD
i N t
NO.OF TESTS|| DETECIS || — RANGE - T ‘
5] o ND —__ND T —
{_PHENOL || .. _PSTIC_____0.13100.19 15E-01, | HEATED CANISTER | FiD
““PHENOL TTPSTIES 6E03] 43603 | HEATED CANISTER ' FiID
T PHENOL ] PSTIEZ . NDI5.36-03] 2.76-03, | HEATED FiD
T 1
NO.OF TESTS| | DETECTS RANGE * ;
3 1 ND 10 0.1 4303
PSTIC_ . 69w08.7 ) TOE+00" HEATED CANISTER FD
1§ 1 0.108 0 0. i 1.76-01) . O
PHA-PINE -:: : %Mv 46E03 FD
. i : A
NG OF TEsTS! | DETECTS 1] RANGE ! ﬁ
: 3 2, 1 ND1w0 8.7 1.TE-01 ; '
: i




JABLE 7
OLATILE ORGANIC MILL RANGE AVG TEST
ND CODE ibMiank n/heftank METHOD COMMENTS
(BETA-PINENE PSTIC 211025 3.36+00| | HEATED CANISTER FiD
PSTIET 0.108 t0 0.256 1.7E-01| | HEATED CANISTER FiD
'BETA-PINENE “PSTE2 4, ED D
mm — RANGE _ MEDIAN
3l 2 NDt025 1.7€-01
YOE PSTIEZ | 1.8E-03 to 2.3E-03 2.9E-03 MPINGER DNPH METHOD
STYRENE PSTMON 33E-05| | HEATED CANISTER | __FID WiTH CONCENTRATOR |
PSTMO2 5.1E-04| | HEATED CANIS |~ FID WITH CONCENTRATOR |
NO.OF TESTS|| DETECTS RANGE MEDIAN
2 2 2.3E-05 10 5.1E-04 2.7TE-04
TETRACHLORDE THYLENE PSTMO1 9.3E:05| | HEATED CANISTER | FID WITH CONCENTRATOR, U _ |
TETRACHLORCE THYLENE PSTMO2 NDI6.7E-05] | |[HEATED CANISTER | __FID WITH CONCENTRATOR
NO.OF TESTS| | DETECTS RANGE MEDIAN
2 1 ND to 9.36-05___| ND[3.5€-05]
[TOLUENE STMOT 53E-05| | HEATED CANISTER | FID WITH CONCENTRATOR |
[UENE PSIMOZ 3.86-04| | HEATED CANISTER | FID WiTH CONCENTRATOR __|
TOLUENE PSTIC NDJ4.1E-02) HEATED CANISTER FiD
TOLUENE PSTIET ND{8.6E HEATED CANISTER FiD
TOLUENE PSTIEZ ND[5.3E-03] HEATED CANISTER FID
NO_OF TESTS| | DETECTS RANGE _ ME
51 2 ND to 3.8E-04 2.06-04
1,24 TRICHL E PSTMO1 ND3.3E-05] | | HEATED CANISTER | _FID WITH CONCENTRATOR,U__
12 & TRICHL PSTMO2 ND[2.4€-05] | | HEATED CANISTER | _ 1D WITH CONCENTRATOR, U
INO. OF TE DETECTS RANGE MEDIAN
2 0 NO ND
SR I O —
1,1.1-TRICHLOROETHANE PSTMO1 ND[7.4E-05] | | HEATED CANISTER | FID WITH CONCENTRATOR, U
1,1,1-TRICHLOROE THANE PSTMO2 ND{5.4E-05] | | HEATED CANISTER | _FID WITH CONCENTRATOR, U
1,1,1-TRICHLOROE THANE PSTIC ND[6.3E-02] | [ HEATED CANISTER FiD
1,1,1-TRICHLO| HANE PSTIET ND|1.1E-02] | | HEATED CANISTER FiD
1,1,1-TRICHLO E PSTIEZ ND[7.1E-03] | | REATED CANISTER FiD
NO.OF TESTS| | DETECTS RANGE MEDIAN
5] 0 ND ND
1 I e —
1,1,2-TRICHL E PSTMO1 9.76-05| | HEATED CANISTER FID WiTH CONCENTRATOR
1,3,2-TRICHLU STMO2 NDP5.4 3.76.05| [HEATED CANISTER | FID WiTH CONCENTRATOR
7,1.2-TRICHL HANE PSTIC NDI[6.3E-02] HEATED CANISTER FiD
1,1,2-TRICHLOROE THANE PSTIET ND{1.1E-02] HEATED CANISTER FID
1,1,2-TRICHLOROE THANE PSTIEZ ND[7.1E-03} HEATED CANISTER FID
NO.OF TESTS| | DETECIS RANGE MEDIAN
5 1 ND to 9.7E-05 6.2E-05
| I e —
[TRICHLOROET ;T;LENE PSTMO1 ND[7.3E-05] 3.7E-05| | HEATED CANISTER | _ FID Wi1H CONCENTRATOR, U
TRICHLOROE THIYLENE PSTMO2 8.5E-05| | HEATED CANISTER | FID WITH CONCENTRATOR, U
[ TRICHLOROETHIYLENE PSTIC ND[6.3E-02] HEATED CANISTER FID
TRICHLOROE THYLENE PSTIE ND[1.1E02] HEATED CANISTER FID
TRICHLOROE THYLENE PSTIE2 ND[7.1E-03] HEATED CANISTER FID
INO.OF TESTS| | DETECTS RANGE MEDIAN
5 1 ND to 8.5E-05 6.1E05
m.p-XYLENE PSTMO1 2.1E-05] | HEATED CANISTER FID WITH CONCENTRATOR
{m,p-XYLENE PSTMO2 2.6E-05| | HEATED CANISTER FiD WiTH CONCENTRATOR
'm,p-XYLENE PSTIC ND{4.7€-02 HEATED CANISTER FiD
m,p-XYLENE PSTIET ND[1.0E-02 HEATED CANISTER FID
m,p-XYLENE PSTIEZ ND{5.36-03] HEATED CANISTER FiD
INO. OF TESTS| | DETECTS RANGE MEDIAN
5 2 ND to 2.6E-05 2.4E-05




A [FEATED CANSTER | FID WATH CONCENTRATOR
TE 3 3E01[[HEATED CANISTER | FID WITH CONCENTRATOR |
TERPENE L2 4 JE0| [HEA FO
[TERPENES PSTE 13€ SE037 HEATED CANISTER o
TERPENES i WD LR -
NO.OF )
r3 3 ND 10 0.78 1.4E-02
 CAwAank b ChuAank
A [ S8wis MEEA
PETWCE | )
AL FAREON PSTE | 00180 dlel | =
oF DETECTS — TANGE DA
3 3 — 0016 10 566 S6E01




TABLE 8 M F_'AIR Ic'
PROD.
MiLL TEST PULP NO. OF RATE
CODE DATE TYPE VENTS TESTED VENTS SHOWER WATER ODTPD REF.
DEME 1994 SW HOOD & FILTRATE TANK 2 WHITE WATER 837 ODTPD 14
DEMF 1994 HW HOOD VENT 1 CLEAN COND. & FRESH WATER |717 ODTPD| 14
DEMM 1994 sSw HOOD VENT 1 FRESH WATER 406 ODTPD| 14
DEIB 1993 HW HOOD & FILTRATE TANK 2 NA 750 ADTPD 9
DEN 1993 SwW HOOD & SEAL PIT 2 NA 1050 ADTPD| 9 '
DEIJ 1993 HW HOOD VENT 1 NA 670 ADTPD 9 -t
References

9. Individual Mill Testing for 'Air Toxics' - NCASI Mill File Information.
14, Volatile Organic Emissions from Pulp and Paper Mill Sources - Part Ill - Miscellaneous Sources at Kraft

and TMP Mills, NCASI Technical Bulletin No. 677, Septeember 1994.



TABLE 8
—ERSSIONS,
MANIC RANGE AVG “TEST )
- _METHCD COMMAENTS |
TIEDS ~IMPINGER NCASI METHOD
DEMF — D
D
] ; T e ——
BER TAEL X
“DETECTS “RANGE
3 Do 14ED02 1.
SEEO3( O
86E-O4 [5°)
1.1E. (22]
DEB | 0.004 % 0.028 _ 28E — FiD, 18E02byDNPH |
DEN . (K] HEATED CANISTER | ~ FID, 9.66-00 by ‘
. DEL NDIS. FO
DETECTS RANGE
3 ND v 28602 AE-
[ [HEATED CANISTER W
RANGE____
0 D ND
o ﬂggg .ss
OEMM o, U
INO.OF TESTS| | DETECTS — RANGE
5 1 1 ND v 5.5E-04
NZALDERVOE —RTTORAFT P
01 — RTTDRAFT DNPH
INO.OF TESTS|| DETECTS TRANGE
2 1 ND® 10E03 | GBED4
1 B ; )
] — D
4 D
g i D
HEATE] ;)
1 [HEATE] D
[NO. OF TESTS[| DETECTS RANGE |
1 ND © 4665 3
cmouﬁ‘lﬁim 26E-00] | HEATED CANISTER FD, U
[CARBON TE TRACHLORIDE X] i O
ICARBON TETRACHLORIDE 041 FD
CARBON TE TRACHLORIDE NDf2 CANISTER FD
[CARBON TE TRACHLORIDE lmemgi] HEATED CANISTER | FiD
[CARBON TE TRA ‘m’_oﬁﬁ TND2. 4E-03] | HEATED CANISTER | FiD
STSIT DETECTS 1 —RANGE B i
4 2 T NDw 26603 30604
Ty FiD
3 TR0 NCASTETHOD
[CHLOROBENZEN ] E 21Fm"m'_ﬁcm_ﬁﬁ FiD. U
[CHLOROBENZENE TED CANISTER | FiD
[CHLOROBENZENE Nqs osl vexrso CANISTER | FiD .




-123-

IVOLATILE ORGANIC MILL RANGE. NG TEST
ICOMPOUND CODE | /ADTUBE _ [ADTUBE || METHOD _COMMENTS
X 20602 | D — FiD_
1 e ———
8 1 NDW21E04 | 2
M DEM ND[4.46-04]| [ HEA ] FID _
CHLOROFORM DEMF ND{4 [ THEATED — FD__
CHLOROF MM ND{1.0E-03)| [ HEATED CANISTER _FID_
CHLOROFOR DEIB NDJ4.5E-02] | | CANISTER FID__
OF DEN ND{1.26-02)| | HEATED CANISTER D
CHLOROFOR DEW_ NDB3.7E HEATED CANISTE| FID
NO.OF TES15|| DEIECTS RANGE MEDIAN
3 0 ND ND
lo-CRESOL B N2 .0E-02]| | HEATED CANISTER FID
10-CRESOL ] 2 [H CANISTER —FD
[0-CRESOL DEW NO[1.76-03) | CAN —FD__
INO. SI| DEITECTS ™
3 1 ND to 2.06-02 | D.E03
m.p-CRESOL DEV ND[1.76-03]| | HEATED CANISTER FiD
CROTONALDEHYDE _ ND[2.3E-0]| | CANISTER FiD_
CROTONALDEHYDE _ DER | NDW14E-04 | 8. Hi —_FD_
Ci1s ~RANGE | MEDIAN
2 1 NDw 1.46-04__ | 8.
CUMENE N%‘%é%: HEATED CANISTER FID
ICUMENE il NDI6. HEATED CANISTER FID
NO. OF TEST1S| | DEIECTS ME
2 0 ND
12-DICHLOR DEM NO[1.2E-04]| | HEATED CANISTER FID
1,2-DICHLOROETHANE DEM ND{1.1E-03]| [ HEATED CANISTE|
1,2-DICHLI DEMM ND[2.3-04] | [ HEATED CANISTER FiD
1.2-OICHLOROE[T HANE DEW NDI[1.6E-03]| | Hi DCANISTER FID _
NO.OF 1ESTS TECTS RANGE | MEDIAN
3 0 ND ND
1 2-DICHL NE M §6E-05| | HEATED CANISTER FiD,U
1,2-DICHLOR NE DEMF ND{B 2E-04]| | HEATED CANISTER FiD
1 2-DICHL NE DEMM ND1.7F-°‘4]'.041 HEATED CANISTER FID
1,2-DICHLOR ENE DEIB ND[2.56-02)| | HEATED CANISTER FID
1,2-DICHLOROETHYLENE DEN NDJ6.9E-03]| | HEATED CANISTER FiD
1.2-DICHLOROETHYLENE _ DEW ND[1.5E-03)| | HEATED CANISTER FiD
NO.OF TEGT1S|| DETECIS RANGE MEDIAN"
3 1 ND to 8.6€-05 1.2E-05
DIME THYL DISULFIOE DEME 13E-02| |HEATED CANISTER FiD
DIMETHYL DISPLFIDE OEMF ND[1.3E-02]| | HEATED CANISTER FID
'DIME THYL DISULFIDE DEMM ND[2.7E-03]| | HEATED CANISTER FiD
DIME THYL DISPLFIDE DEIB | 0.0112100.0117 11602 | | HEATED CANISTER FiD
IDIMETHYL DISLLFIDE OEN 34E-02] | HEATED GANISTER FiD
DIMETHYL DISHLFIDE DEW | 7.7E-03 to 1.1€-02 9.0E-03| | HEATED CANISTER FiD
NO.OF TESTS| | DETECTS RANGE MEDIAN
3 4 ND to 1.2E-02 TAE-02 j
!
DIME THYL SULRIDE DEME 5.8E-02| | HEATED CANISTER FID |
DIME THYL SULRIDE DEMF ND[B.6E-03]| | HEATED CANISTER FID — ]




— B
—TAE A
[ RADTOF
T3]
TESE TSR]
— TN
A2 LY £ NEERE 51
TR
WoeSEE |1
ST E | TED | [FEATEDCRETER
—. (T
H
RO OF TESTS —TAE
,No 1 NDL 23R . 5603
; THEATED CANETER
H REATED CANSTER
— T
ND -
]
TEATED CAMSTER
BT &
TRRE
ND® 10E02
TEATESCARETER

) S T

A1

T 22C-02| | HEATED CANISTER
T ) 800 | |HEATED CANSTER
— o
35602 © 4.76-02 4.0E-02 ' HEATED CANISTER
NO. OF TESTS RANGE
33020 1.76+00 | SAE02
. 49600
5.1E-04| | HEATED CANISTER
3
DEB | 6.IE-03 w0 84603 | 83E-03( N
[METHYL ETHY] ' 22603 | T FD, 2.9€.03 by DNPH
TNO[1.1E-03] { HEATED CANISTER | 7D
NG OF TESTS, —RANGE MEDAN
ND 10 8.4 03 1.5E03
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JABLE S SUMMARY OF ‘AIR TOXIC' EMISSIONS FROM PULP DECKERS
‘ E
[VOLATILE ORGANIC MILL RANGE AVG TEST
{E__ CODE__ToADTUBE __TTR/ADTUBP || WETHOD COMMENTS
1 )
N ' THEATED CANISTER | FiD
FYL KE TONE 04| [HEATED CAl D
L —ND1.06-02_|  9.86-03] | HEATED CA R )
N DEIl ; 1 RTITDRAFT DNPH
YL KETONE DEN ND[1.6E-03] ~FID
DETECTS RANGE MEDIAN
2 ND to 1.0E-2 8.0E-05
JAPTAN DEME ND[7.3E-04]| | HEATED CANIS FiD
APTAN DEMF ND[6.7E-03]| | HEATED CANISTER FiD
TAPTAN DEMM ND[1.4E-03][ | HEATED CANISTER FiD
JAPTAN DEB ND[9.1E-03]| | HEATED CANISTER FiD
FAPTAN DENl 7.6E-02 | |[HEATED CANISTER FiD
TAPTAN DEW NDI8.0E-04]| | HEATED CANISTER FID
CcTs "RANGE
1 NDw 7.6E02 | 1.0e-02
HLORIDE N [THEA FiD
HLORIDE | THEA TE — FD
ME NE CHLORIDE DEMM ND[5 &ﬂ_ "HEATED CANISTE]| FiD
ME GHLORIDE B ND{1.6E-02][ | HEATED CANIS — FID
M QHLORIDE DEN NDJ4.4E-G3) | [HEATED CANISTER FID
M GHLORIDE DEW ND{1.3E-03]| | HEATED CANISTER FiD
INO. C RANGE MEI(
6 0 ND ND
PH 1B ND{1.8E-02]| | HEATED CANISTER — FD
] NDJ4.9E-03)| | H D CANIS FiD
PHENOL J ND[1.5E-03)| |H D CANIS FiO
INO.OF TESTS|| DETECIS RANGE MEDIAN
3 0 ND ND
AL DEME 39E-03 | | HEATED CANIS FiD
ALP DEW | 2.9E-03 to 4.4E-02 1.4E-02 TED CANIS FiD
INO. OF TESTS S RANGE MEDIAN
2 2 2.8E-03 to 4.4E-02 8.8E-03
N ME 19E02] [H D CANISTER —FID
BETA-PINENE DEW | NDto 1.96-02 6.2E-03| | HEATED CANISTER FID
[NO.OF TESTS|| DETECTS RANGE MEDIAN
2 2 ND to 1.06-02 13E02
PROPY HYDE DEIB | NDto2.86-03 1.96-03 RTIDRAFT DNPH
PROPI HYDE DEN | 1.36-03 to 1.4E-03 1.4E-03 RTIDRAFT DNPH
INO.OF TESTS| | DETECTS RANGE MEDIAN
2 2 ND to 2.86-03 1.66-03
STYRENE DEME 2.3E-04| | HEATED CANISTER FiD
STYRENE DEMF ND[2.9E-04]| | HEATED CANISTER FiD
ISTYRENE DEMM 45E-04 | | HEATED CANISTER D
NO.OF TESTS|| DETECTS RANGE MEDIAN
3 2 ND to 4.56-04 2.3E-04
DE ND[2.4E-03]| | HEATED CANISTER FID
DEME 41E-04| | HEATED CANISTER FID
DEMF ND{1.3E-03]| | HEATED CANISTER FiD
DEMM 7.9E-04| | HEATED CANISTER FID




JABLE S
"B
ﬂﬁc MILL — RANGE AVG TEST
BAD __NETHOD COMMENTS '
— RANGE
2 W7 | 41EN
TOLUERE TEEA] ™
TOLUENE, I%' FiO
TOLUENE i o
TOLUENE ] P
TOLUENE —DER [[HEATED CANISTER o
TOLUENE D
I
[NO.OF DETECTS — RANGE 1
5 2 ND % 2 1E-04 '
I CANIS FiD,U '
— u&-ozH FiD
19 _m D
[ THEATE FiD
TANGE |
ib —
] (5.0]
FiD
i 2]
1 (i0)
| [HEATED CANISTER TO
EATE iis)
“RANGE
ND ND
4 i FD.U
K201 22
[[HEATED CANSTER. D
"D \ a | R
ND{2.1E-03} [ | HEATED CANISTER FID
RANGE
NDWABED4 | 6.
S&04]] o
FEY ] FD
i [HEATED CANISTER TO.U
—TANGE -
N ® 135603 S4EDA[|
TAEO4 I — FID
35E04 FiD
1&0‘_@@@ FiD
0E-02] | FID
03] THEATED CANISTER D
ND{1.7E-03]; - HEATED CANISTER FiD
NO. OF —DETECTS —RANGE aEEW%‘T
3 3 ND W 35604 | 1
|oXVIENE —T5E04| | HEATED CANSTER 5
0-XYLENE T IND.0E-04]| | HEATED CANSTER i)
[o-XYLENE MM l 2im1m L
XYLENE ) OE: [HEATED CANISTER | | FiD X
SXVLERE L oew ::%R%E_@Tﬁﬁcmmn T FiD |
0-XYLENE , DEW NO{1.7E-03] | HEATED CANISTER | ; FID
vy \ T |
|[NO.OF TESTS. | DETECTS | T RANGE MEDIAN | T AI
5 5 3 i T ND o 2.3£-04 SSE05, 1 ,




JABLES SUMMARY OF ‘AR TOXIC' EMISSIONS FROM PULP DECKERS
E
VOLATILE ORGANIC MILL RANGE AVG TEST
ICOMPOUND CODE| /ADTUBP | B/ADTUBP METHOD COMMENTS
TERPENES 15E-02 | | FiD
TERPENES T.0E07] FiD
GETECTS RANGE
2 2 T5E02t0 1.0E01 | 5.6E02
b C/ADTUBP __ Jb C/AD

[TOTAL HYDROGARBONS DEMF 51E-02 MZ5A
[TOTAL HYDROGARBONS DEMM 9.0E-02 M25A
[TOTAL HYDROGARBONS DEIB | 73€-021082E02 | 7.76-02 M25A
NO.OF 1ESTS|| DETECTS RANGE MEDIAN

3 3 5.0E-0210 9.0E-02 7.7E02

Notes
(a) U - unidentified and unconfirmed by GC/MS

(b) For DECKER units with codes

DEMX(X=AbQ)ﬁwhmdaniﬂugasumwmmmdbdﬂeamlysisonﬁnFID;

© For DECKER units with codes DEIX (X = A to J) the heated canister gases were not concentrated before analysis on the FID;

MEDIAN - empirical median; MEDIAN* - "NORPLOT" median; MEDIAN™" - "SDin" median




TABLEQ  SUMMARY OF ‘AIR TOXIC' EMISSIONS FROM KRAFT NCG THERMAL OXIDIZERS

MILL TEST SOURCE PULP OTHER CAPACITY
CQDE DATE DESCRIPTION IYPE INFORMATION DAY REF.

NCGTOME 1994 [NCG THERMAL OXIDIZER SCRUBBER STACK| SWHW | PROPANE-FIRED | 1715 ADTUBPD | 14
NCGTOMG 1994 NCG THERMAL OXIDIZER OUTLET STACK | SW/HW/SC | NAT GAS-FIRED |2650 ADTUBPD| 14
‘NCGTOMM 1994 NCG THERMAL OXIDIZER OUTLET STACK SWHW | NAT GAS-FIRED |1022 ADTUBPD| 14

NCGTOMN 1994 NCG THERMAL OXIDIZER OUTLET STACK SW 1202 ADTUBPD | 14
'NCGTOIC 1893 NCG THERMAL OXIDIZER OUTLET STACK SW 2028 ADTUBPD| 9 .
B
Notes

SC - SEMI-CHEMICAL PULPING

References
9. Individual Mill Testing for ‘Air Toxics' - NCASI Mill File Information.

14. Volatile Organic Emissions from Pulp and Paper Mill Sources - Part il - Miscellaneous Sources at Kraft and TMP Mllls.
NCASI Technical Bulletin No. 677, Septeember 1994.




—  _mb____
FiD
— FiD
RANGE MEDIAN
ND to 4.06-03 7205
NCGT oue;:‘ 42E04| [HEATED CANISTER FiD
NCGT 7.0E-05]| | HEATED CANISTER FID
NCGTOMM 1.56-04| | HEATED CANISTER FiD
NCGTOMN 2.5£-03] | HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIAN
4 3 T.0E-05 {0 2.5E-03 2.9E-04
——_—ACETOPHENON:E NCGTOIC ND1.4E-03] | | HEATED CANISTER FiD
ACROLEN NCGTONG ND[4 5E-08] | | HEATED CANISTER —FD
ACROLEIN NCGTOMM ND{4.5 FT—HEA D CANISTER FID
OMN ND[T.BE%L HEATED CANISTER )
NO. OF_TES—TS{' | DETECTS RANGE MEDIAN
3 0 ND ND
BENZENE NCGTOME| 1.0E-03] | HEATED CANISTER FiD
NI INCGTOMG| ND[2.2E-06] | | HEATED CANIS FiD
INCG T a.%-u HEATED CAl ;l‘_g
INCGTOMN| 1.56-04| | HEATED CANISTER
BENZENE NCGTOIC NDJ9.0E-04] | | HEATED CANISTER FID
INO. OF TESTS| | DETECTS RANGE MEDIAN
5 3 ND 1o 1.0E-03 15E-04
DISULFIDE NCGTOIC NDJ4.0E-04] | [ HEATED CANISTER FLAME PHOTOMETER
CARBON \CHLORIDE _| [NCGTOME 3.6E-03 { HEATED CANISTER FiD, U
CARBON 1 \CHLORIDE NCGTOMG| ND{5.3E-05] | | HEATED CANISTER FiD
CARBON 1 \CHLORIDE NCGTOMM ND{5.0E-04] | | HEATED CANISTER FID
CARBON 1 \CHLORIDE NCGTOMN ND{1.8E-03] | | HEATED CANISTER FID
NCGTOIC ND[7.8E-03] | [ HEATED CANISTER FID
RANGE M‘EWN-?J
ND to 3.6E-03 5.1E-04
NCGTOIC ND[3.06-04] | | HEATED CANISTER FLAME PHOTOME TER
NCG TOME D[3.2E-05] | | HEATED CANISTER FID
INCG TOMG| 3.9 HEATED CANISTER FID
INCGTOMM D[3.0E-05] THEATED CANISTER FID
NCGTOMN ND{1.2E-04] | | HEATED CANISTER FiD
NCGTOIC ND|1.3£-03) | |HEATED CANISTER FID
NO. OF TESTS| | DETECTS RANGE MEDIAN
5 0 ND ND
CHLOROFORM NCG TOME ND[3.0E-04] | [HEATED CANISTER FID
CHLOROFORM CGTOMG ND{3.06-05] | | HEATED CANISTER FiD
CHLOROFORM INCGTOMM NDI[2.7-04] | [HEATED CANISTER FiD
CHLOROFORM NCGTOMN ND[1.0E-03] | | HEATED CANISTER FID
CHLOROFORM NCGTOIC ND[2.8E-03] | | HEATED CANISTER FID
ING.OF TESTS| | DETECTS RANGE MEDI
5 ) ND ND
-CRESOL NCGTOIC ND[1.3E-03] | | HEATED CANISTER FiD
| i 3
CUMENE s NCGTOIC TND[1.4E-03] | | HEATED CANISTER FiD
S —— ! X
1,2-DICHLOR! HANE NCGTOME; | ND[1.2E-04] | 1 HEATED CANISTER FiD




[DIMETHYL 1 ] D
L TOMC 1 [THEATED D
DMETHYL NCGTOMM 13E-03] | | HEATED CANISTER FiD
FHYL i __FD
YL NCGTOIC ] — D
HEA FiD
FD
D
O
PO
i )
NMIT NCASI MPINGER ME THOD
NMIT NCAST MPINGER METHOD
T NCAS! IMPINGER ME THOD
T NCAS! MPINGER METHOD
[HEATED CANISTER —__FD
[HEATED CANISTER O
— D
[HEATED CANISTER Fio
A 4 2 ND to 1.1E-04 28E-05!
| 1 i [
HYDROGEN TNCGTOG | "ND[Z0E-04] | FEATED CANISTER| _ FLANKE PHOTOMETER
! ! ]
!}ETHANOL:: | INCG TOME, 10602 | | HEATED CANISTER FiD
METHANOL ' | INCGTOMG 7.3E-06' | HEATED CANISTER FID
IMETHANOL TINCGTOMM 1.3£-03_' HEATED CANISTER FiD
ME THANOL T INCGTOMN 5.66-03 ' HEATED CANISTER | _ FiD
NO.OF TESTS xl DETECTS RANGE_ - Y
2l 4] 7 o 10602 ISE001 \
} : | '
METHYL ETHYL|KETONE TOME N 9.1E-05]| | HEATED CANISTER FiD
METHYL ETHYL/KETONE NCGTOMG! I 3E HEATED CAMISTER FiD
METHYL ETHYLIKETONE INCGTOMM_ 7.7E-05: | FEATED CAMISTER | FID
METHYL ETHYLIKETONE | INCGTOMN 3%!"_—1:-04 [HEATED CANISTER . FiO_
[METHYL ETHYLIKETONE T TNCGTOIC NO{8.0E-04] '+ HEATED CANISTER FiD
RANGE

ND 10 3.8E-04




JABLES
‘ |
IVOLATILE ORGANIC MILL RANGE AVG TEST
ND CODE W/ADTUBP Ib/ADTUBP METHOD COMMENTS
[YLKETONE | INCGTOME 3i2.2E085] | | HEATED CANIS FiD
L YL RETONE X [THEATED CAl ED_
[ R ; | [HEATED CAl —_FD
IMETHYL [YL KETONE | | NCGTOIC ND[12E | HEATED CANISTER
INO. OF TESTS| | DETECTS RANGE MEDIAN
ND ND
[HEXACHL YCLOPENTADI oK ND32E-03] | | HEATED CANISTER —FiD
HEXACHLOR! E NCGTOKC ND[2.7€-03] | | HEATED CANISTER FiD
METHYL MERGAPTAN NCGTOME ND[7.0E-04] | [ HEATED CANISTER FID
METHYL MERGAPTAN NCGTOMG 6.56-05| | HEATED CANISTER FID
METHYL MERGAPTAN INCGTOMM| NDJ6.4E-04] | | HEATED CANISTER FID
METHYL MERGAPTAN NCGTOMN ND|Z.3E-03] | [ HEATED CANISTER FiD
METHYL MERGAPTAN NCGTOIC ND{6.0E-04] | | HEATED CANISTER FiD
NO. OF TESTS| | DETECTS RANGE MEDIAN
ND to 6.56-05 “31E06
METHYLENI ORIDE NCGTOME ND[1.8€-04] | | HEATED R FID
METHYLENE CHLORIDE INCGTOMG ND{1.8£-05) | | HEATED CANISTER FID
METHYLENE CHLORIDE NCCTOMM ND{1.6E-04] | | HEATED CANISTER FiD
METHYLENE CHLORIDE NCGTOMN ND{6.0E-04] | | HEATED CANISTER FID
THYLENE CHLORIDE | [NCGTOIC D[1.0E-03] | | HEATED CANISTER FiD
| DETECTS _ RANGE MEDIAN
5 ND ND
PHENOL NCGTOIC ND{3.1E-03] | | HEATED CANISTER FID
NE NCG TOME 6.1E-05 | | HEATED CANI
ENE NCGTOMG NDJ3.0E-06] | | HEATED CANIS FID
STYRENE NCGTOMM NDj2.8E HEATED CANISTER FID
STYRENE INCG TOMN ND{1.0E-04] | | HEATED CANISTER FID
INO. OF TESTS|| DETECTS RANGE MEDIAN
4 9 ND 10 6.1E05 41E-06
TETRACHLOROETHYLENE | INCGTOME ND[14E-04] | | HEATED CANISTER FIiD
TETRACHLOROE THYLENE GTOMG ND{1.4E-05] | | HEATED CANISTER FID
[TETRACHLOROE THYLENE STOMM ND(1.3E-04] | | HEATED CANISTER FiD
TETRACHLORDETHYLENE | INCGTOMN ND{4.8E HEATED CANISTER
NO.OF TESTS|| DETECTS RANGE ME|
4 ND ND
TOLUENE NCGTOME NDJZ.7E-05] | | HEATED CANISTER FiD
TOLUENE INCGTOMG ND[2.6E-06] | | HEATED CANISTER FID
TOLUENE NCGTOMM NDJ|2.4E-05] | | HEATED CANISTER FID
TOLUENE NCGTOMN ND{8.8E-05) | | HEATED CANISTER FID
TOLUENE NCGTOIC ND|[11E-03] | | HEATED CANISTER FID
NO.OF TESTS| | DETECTS RANGE MEDIAN
5 ND ND
1,2 4-TRICHL ENZENE | INCGTOME ND[5.2E-05] | | HEATED CANISTER FID
1,2 £TRICHLOROBENZENE _ | NCGTOMG ND[5 2E HEATED CANISTER FID
1,2 4 TRICHLOROBENZENE | INCGTOMM: 7.96-04] | HEATED CANISTER FID
1,2,4-TRICHL( NZENE ICGTOMN! NO[1.7€-04] | | HEATED CANISTER FID
INO.OF TESTS| | DETECTS RANGE MEDIAN
3 1 ND 1o 7.9E-04 53E05
'
TAA-TRICHL THANE NCGTOME ND[1.2E-04] | | HEATED CANISTER FiD
1,1,7-TRICHL THANE INCGTOMG ND{1.2E-05] | | HEATED CANISTER FiD
1.1,1-TRICHLOROE THANE INCGTOMM ND[1.1E-04] | | HEATED CANISTER FiD
1.1,1-TRICHL ETHANE INCGTOMN, NO[3.8E-04] [ | HEATED CANISTER | FID




jo-XYLENE ] D
fo-XYLENE ﬁﬁm b
o XVLENE i i)
o-XYLENE _ [THEATED CANISTER Fib_
0-XYLENE NCGTOIC HEATED FiD
(NO.OF TESTS| | DETECTS RANGE
5 2 ND 10 3.1E-04
[HEATED CANISTER D
| |HEATED L=, LN
INO_OF TESTS
2] © ND
1 D
BETA-PINENE NCGTOIC HEA D
OF TESTS|| DETECTS 1 :
2 1 T 7.0E-05 ne
[TERPENES _ WL 87604 | | HEATED CANISTER FiD
TERPENES 4302 FiD
TERPENES INCG TOMN| 25602 | HEATED CANISTER FID
NO_OF TESTS|| DETECTS RANGE WEDUAN |
3 3 8.7E-04 0 4.3E-02 25602 i
5 GADTUBE 16 CADTUBP
TOTAL HYOROGARBONS TOMG . 29E03: M2SA
TOTAL HYDRG TOMM 1 2.7E02 M25A
TOTAL HYORQGARBONS STOMN . €02 NZSA
TOTAL HYDROGARBONS NCGTOIC 149 10 29.8 ppm 2.7E03 [ 1
it i y ! .
NG_OF TESTS __ DETECTS — RANGE — MEDIAN '
4 4 2.7E-03 W0 2.7TE02 11E02

MEDIAN - empincal median; MEDIAN® - “'NORPLOT™ median; MEDIAN™ - “SDin" median




A
MILL RANGE AVG TEST
CODE IWADTUBP I/ADTUBP METHOD COMMENTS
0510 1.4 3. i
NCGTOK | )
NCGTOIC | 430 to 547 ppm 2.56-01
NCGTOIC | 355 to 447 ppm 2.5E-01




TABLE 10 SUMMARY_OF 'AIR_TOXIC' EMISSIONS FROM MISCELLANEQUS SULFITE PULPING SOURCES

MILL SULFITE TEST  ODTP/  WOOD
CODE SQURCE DESCRIPTION PULPING OTHER INFORMATION RATE DAY IYPE REF.
'RSWMI ||~ RED STOCKWASHER ___| Mg-based [includes VOWs, KNOTTERS & FILTR. TANK (c)] 1884 | 609 HW_ [ 19
RSWMP_||___RED STOCKWASHER | NH3-based VDWs & FILTR. TANK 1094 | 7020DTPD | SW | 18
" NSMi NUISANCE SCRUBBER __| Mg-based Used fresh water in scrubber 1994 | 489 HW [ 19
~ NSMP NUISANCE SCRUBBER NH3-based Used sodium bisuifite in scrubber 1994 | 7140DTPD | SW | 19
| 'SBPMi__|] 4-STAGE BLEACH PLANT (a) | Mg-based |Uses CIO2, Caustic H202 & O2 after O2 delig. | 1994 [ 5180DTPD | HW | 19 ]
| CDEVMP_| | COMB. DIGESTER EVAC. VENT | NH3-based | Batch Digesters, 5985 DSCFM [ 1994 [142TC/8(b)] SW | 19 |
[ CBPVMP_| [ COMBINED BLOW PIT VENT | NH3-based | Baich Digesiers, 10,000 DSCFM | 1994 ] 664 5T W 19}
Notes

(a) Includes the 'Green Stack,' 3 Washer Hoods, 2 Seal Tank Vents, E Reactor Tank Vent & O2 Blow Tank Vent,

{b) TC/S - tons wet chips charged per sec;
(c) Three of four filtrate tanks vents were not tested. These three vents go to the nuisance scrubber.

References
19. Volatile Organic Emissions from Pulp and Paper Mill Sources - Part VIli - Sulfite Mills, NCAS| Technical Bulletin No. 682,

November 1994,

el



SOURCE:  REDSTOCK WASHING SQURCES

| AVG
LATILE ORGANIC MILL | EMISSIONS TEST
POUND CODE_|_I/ODTP METHOD _ COMMENTS 1
ETALDE RSWNi T B8.0E03| | HEATED CANISTER |__FID WITH CONCENTRATOR |
ETALDEHY REWMP 1 16-03| | HEATED CANISTER | FID WITH CONCENTRATOR |
NO. TESTED DETECTS _ MEDIAN
2 2 4.9E-03
ACETONE RSWMI 31E-03| | HEATED CANISTER | FID WITH CONCENTRATOR
ACETONE RSWMP 6.2E-03 | | HEATED CANISTER | FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 2 4.2E-03
[ACROLEIN RSWMI | ND[5.9E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR
IACROLEIN REWMP | ND[3.0E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 0 ND
BENZENE RSWMI_| ND[2.8E-04] | | HEATED CANISTER [ FID WITH CONCENTRATOR
BENZENE RSWMP | NDI1 4E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR |
['NO.TESTED DETECTS MEDIAN
2 0 ND
CARBON TETRACHLORIDE RSWMI_| ND[6.5E-03] | | HEATED CANISTER ™ FID WITH CONCENTRATOR |
ICARBON TETRACHLORIDE RSWMP | ND[3.3E-03 HEATED CANISTER FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 0 ND
CHLOROBENZENE RSWMI | NDI3.9E-04] | | HEATED CANISTER | FID WiTH CONCENTRATOR, U |
CHLOROBENZENE RSWMP | ND[2.0E-04] || HEATED CANISTER | FID WITH CONCENTRATOR, U_|
NO. TESTED DETECTS MEDIAN
2 0 ND
ICHLOROFORM RSWMI | ND[5.0E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
ICHLOROFORM| RSWMP | ND[2.5E-03 HEATED CANISTER FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 Q ND
|
DIMETHYL DISULFIDE RSWMI | ND[1.6E-02] | | HEATED CANISTER | FID WITH CONCENTRATOR
DIMETHYL DISULFIDE RSWMP | NDI8.3E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 0 ND
1,2-DICHLOROETHANE RSWMI | ND[1.4E-03] HEATED CANISTER FID WITH CONCENTRATOR
1 ,2-DICHLOROE [HANE RSWMP 6.0E-04 | | HEATED CANISTER | FID WiTH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 1 6.0E-04
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ROt TP ENE- o s oa ]
,2-DICHL! NE "HEATED CANISTER | 1D WITH CONCENTRATOR _|
NO_TESTED || DETECTS MEDIAN
2 [ ND
METHYL SULFIDE RSWMI_| ND[1.1E-02] | | HEATED CANISTER | FID WITH CONCENTRATOR
DIMETHYL SULFJDE RSWMP | ND{5.5E-03] | | HEATED CANISTER | FID WITH CONCENTRATOR
NO_TESTED || DETECTS MEDIAN
2 0 ND
14E02 “NMIT NCAS! IMPINGER METHOD |
RSWMP | NDI4.9E NMIT NCAS! iM METHOD
NO.TESTED || DETECTS MEDIAN
2 1 — 72603
In-HEXARE_ RSWMP S.0E-04| | HEATED CANISTER | FID WITH CONCENTRATOR _|
METHANOL i 29601 | HEATED CANISTER | FIDWITH CONCENTRATOR |
(] RSWWP 43E01| | HEATED CANISTER | FID WITH CONCENTRATOR |
[NO_TESTED || OETECTS MEDIAN
2 2 33601
MWE RSWMI_| ND[2.0E-02] NMIT NCAS! IMPINGER METHOD
ETHYL ETHYL KETONE RSWMP 9.3E-04 [ | HEATED CANISTER | FID WITH CONCENTRATOR
[ NO.TESTED || DETECTS MEDIAN
2 1 9304

ETHYL ISOBU KETONE RSWMP | ND[1.66-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR

2 0 ND ' |

METHYL MERCRAPTAN RSWWI_| ND[8.56-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
METHYL MERGAPTAN RSWMP | ND{4.3€-03] | | HEATED CANISTER |_FID WITH CONCENTRATOR
i ' ;
NO.TESTED | | DETECTS || MEDIAN )
2 0 | , ND i
METHYLENE CRLORIDE TRSWWMI_| ND[2.6E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
METHYLENE CHLORIDE TRSWMP | ND{1.36-03) | | HEATED CANISTER | FID WITH CONCENTRATOR .
— i L
NO. TESTED || DEVECTS ! MEDIAN
2 0 ! ND
}
[STYRENE T RSWMI_| ND[3,6E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR _|
[STYRENE "RSWMP _ND{1.8E-04] ' | HEATED CANISTER ' FID WITH CONCENTRATOR
! v . i .
NO.TESTED || DETECTS . MEDIAN | I
1
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SOURCE:  REDSTOCK WASHING SQURCES

U - unidentified and unconfirmed by GC/MSD
MEDIAN - empirical median; MEDIAN® - “NORPLOT" median; MEDIAN™ - “SDin" median

VG
EVOLATILE ORGANIC WMILL | EMISSIONS TEST ‘
CODE_| _/ODTP METHOD COMMENTS |
TETRACHLOR YLENE RSWMI | ND(1.7E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR _|
TETRACHLOR YLENE "RSWMP | 11603 | | HEATED CANISTER | FID WITH CONCENTRATOR, U |
NO. TESTED DETECTS MEDIAN
2 1 5.9E-04
TOLUENE RSWMI 51E-04| | HEATED CANISTER | _FID WITH CONCENTRATOR _|
TOLUENE RSWMP | ND[1.3E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 1 1.4E-04
1,2.4-TRICHLORDBENZENE RSWMI | ND[6.4E-04] HEATED CANISTER FID WITH CONCENTRATOR
1,2,4-TRICHLORDBENZENE RSWMP 3.8E-04| | HEATED CANISTER | FID WITH CONCENTRATOR
[ NO. TESTED DETECTS MEDIAN
2 1 3.5E-04
H.1,1-TRICHLORDETHANE RSWMP | ND[7.1E-D4] | | HEATED CANISTER | _FID WiTH CONCENTRATOR
H.1.2-TRICHLORQETHANE RSWMI | ND[1.4E-03] | | HEATED CANISTER | FID WiTH CONCENTRATOR, U
1,4,2-TRICHL NE RSWMP | ND{7.1E-04) | | HEATED CANISTER | FID WiTH CONCENTRATOR
NO. TESTED DEYECTS MEDIAN
2 () ND
TRIGHLOROETHYLENE RSWMI | ND[1.4E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR _|
TRICHLOROETHYLENE RESWMP | ND[7 OE-04) || HEATED CANISTER | _FID WITH CONCENTRATOR _|
NO. TESTED DETECTS MEDIAN
2 0 ND
mp-XYLENE RSWMI | ND|3.76-04] | | HEATED CANISTER | FIDV WITH CONCENTRATOR
m,p-XYLENE RSWMP 49E04| | HEATED CANISTER | _FID WITH CONCENTRATOR _|
NO. TESTED DETECTS MEDIAN
2 1 3.4E-04
o-XYLENE RSWMI 3.2E-04 | | HEATED CANISTER FID WITH CONCENTRATOR
o-XYLENE RSWMP 8.4E-04| | HEATED CANISTER | FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 2 5.8E-04
TERPENES RSWMI 3.76-02 | | REATED CANISTER | FID WITH CONCENTRATOR
TERPENES RSWMP 2.6E-01| | HEATED CANISTER FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN
2 2 15E-01
Ib C/IODTP
TOTAL HYDROCARBONS RSWMI 7.2E-02 M25A
TOTAL HYOROCARBONS RSWMP 1.6E-01 M25A
NO. TESTED DETECTS MEDIAN
2 2 1.3E-01
Notes
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SOURCE:  NUISANCE SCRUBBERS

. _AVG —
OLATILE ORGANIC MILL | EMISSIONS TEST
CODE_|_W/ODTP METHOD COMMENTS ‘
1,2-DICHLOROE [HYLENE NSMI_ 9.4E-05 | | HEATED CANISTER | FID WITH CONCENTRATOR, U |
1,2-DICHLOROETHYLENE NSMP__| ND[7.5E-04] | [ HEATED CANISTER " FID WITH CONCENTRATOR _|
NO.TESTED || DETECTS MEDIAN
2 1 9.4E-05
DIMETHYL SULF)DE NSMI_| ND[4.OE-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR
DIMETHYL SULFIOE NSMP | ND|B.0E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
NO.TESTED || DETECTS MEDIAN
2 0 ND
ORMALDEHY NSMI 45604 NMIT NCASI IMPINGER METHOD _
‘ORMALDEH NSMP 4.3E-03 NMIT NCAS! IMPINGER METHOD
NO.TESIED || DETECTS MEDIAN
2 p) 2.4E03
n-HEXANE _ NSMP_| ND[2.2E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR
M oL NSMI 1.9E-02| | HEATED CANISTER | FID WITH CONCENTRATOR |
METHANOL NSMP 5.1E-01] | HEATED CANISTER | _FID WITH CONCENTRATOR |
NO.TESTED | | DETECTS MEDIAN
Z 2 4.6E-01
METHYL ETHYU KETONE NSMI__| ND[8.7E-04 NMIT NCASI IMPINGER METHOD
METHYL ETHYL KETONE NSMP_| ND[6.9E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR
NO.TESTED [| DETECTS MEDIAN
2 0 ND
METHYL ISOBUTYL KETONE NSMP_ | ND[2.3E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR
ETHYL MERCAPTAN NSMI_| ND[3.8E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR
METHYL MERCAPTAN NSMF_| ND[6.2E-03] | | HEATED CANISTER | FID WITH CONCENTRATOR
NO.TESTED || DETECTS MEDIAN
p) 0 ND
METHYLENE CHLORIDE NSMI__| ND[1.1E-04] | | REATED CANISTER | FID WiTH CONCENTRATOR
METHYLENE CHLORIDE NSMP | ND[1.86-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR |
NO.TESTED || DETECTS MEDIAN
2 0 ND
STYRENE NSMI 52E-05| | HEATED CANISTER | FID WiTH CONCENTRATOR
STYRENE NSMP_| ND[2.7E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR
NO.TESTED || DETECIS MEDIAN 7
2 1 5.2E-05 1




F—
_S00C
HYLENE || NSMI | :m—m
HYLENE NSMP HEATED CAMISTER | FID WITH CONCENTRA
[ NO._TESTED || DET MEDAN.
2 0 ND
TOLUENE NSMI_ 6.7E05 | HEATED CANISTER | FID WITH CONCENTRATOR |
[TOLUENE NSMP_ 1.4E-03 | | HEATED CANISTER | FID WITH CONCENTRATOR |
NO. TESTED DETECTS "MEDIAN
2 2 73604
1.1-TRICHL E NSMP 1.8E-03| | HEATED CANISTER | FID WITH CONCENTRATOR, U |
12-TRICH NS [THEATED CANISTER | FID WITH CONCENTRATOR |
1. 2-TRICH “RSMP_| ND(1 ”Mm
NO. TESTED DETECTS MEDIAN
2 0 ND
TRICHLOROE THWVLENE NSMi__| NOJS2E-05] | | HEATED CANISTER | _FID WITH CONCENTRATOR
ICHLOROETHYLENE NSMP | ND{1.0E "HEATED CANISTER | FID WITH CONCENTRATOR
[ NO. TESTED DETECTS “MEDIAN
2 0 — ND_
1,2 4-TRICHL N NOMI | :Fﬁmm
1,2 4 TRICH NSMP_ | NDI4. [HEATED CANISTER | FID WITH CONCENTRATOR |
NO. TESTED DETECTS MEDA
2 0 ND
m,p-XYLENE NSMI_ 39E-05| | HEATED CANISTER | FID WITH CONCENTRATOR _|
m,p-XYLENE NSMP 1.2€-03| | HEATED CANISTER | FID WITH CONCENTRATOR _
NO. TESTED DETECTS MEDIAN
2 2 “62E04
Jo-XYLENE NSMi | 20C-04] | HEATED CANISTER | FiD WiTH CONCENTRATOR |
0-XYLENE NSMP_| ND[2.7E-04] HEATED CANISTER | _FID WITH CONCENTRATOR |
NO. TESTED DETECTS MEDIAN
2 1 ~1.7604
[TERPENES NSMI_ 52E-02 | | HEATED CANISTER | FID WITH CONCENTRATOR
[TERPENES NSMP SAT HEATED CANISTER | FID WITH CONCENTRATOR
NO. TESTED DETECTS MEDIAN | :
2 2 52602 || .
' 1 {
— L) |
TOTAL HYDR BONS T NSMI 7.6€-02 M2SA i
TOTAL HYDROCARBONS NSMP 2.0E+00 M25A
NO. TESTED DETECTS MEDIAN
2 2 T 1.06+00 !

Notes
U - unidentified and unconfirrmed by GC/MSD
SAT - saturated (above detector quantitation limit)
MEDIAN - empirical median; MEDIAN® - “NORPLOT™ median; MEDIAN®™ - "SDin median
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SOURCE:  SULFITE PULPING BLEACH PLANT

TOTAL
LATILE ORGANIC MILL | EMISSIONS TEST
MPOUND CODE | _W/ODTP METHOD COMMENTS
ALDE BPSMI 1.1E-01] | HEATED CANISTER i WiTH CONGENTRATOR _|
JACETONE BPSMI_ 7 6E-01] | HEATED CANISTER |__FID WITH CONCENTRATOR _|
ACROLEIN BPSMI 2.06-04| | HEATED CANISTER | FID WiTH CONCENTRATOR
[BENZENE___ BPSMI Z.6E-04 | | HEATED CANISTER | _FID WITH CONCENTRATOR
CARBON TE TRACHLORIDE BPSMI 36603 | | HEATED CANISTER | FID WITH CONCENTRATOR _|
CHLOROBENZENE BPSMI 23E-04| | HEATED CANISTER | _FID WITH CONCENTRATOR
CHLOROFORM] BPSMI 3.3E03| | HEATED CANISTER | FID WITH CONCENTRATOR
DIMETHYL DISULFIDE BPSMI | ND[1.2E-02] | | HEATED CANISTER | _FID WITH CONCENTRATOR
-2-DICHL [HANE BPSMT | ND[i 5E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR _|
H,2-DICHLOROE THYLENE BPSMI B.4E-04| | HEATED CANISTER | FID WITH CONCENTRATOR
DIMETHYL SULF)DE BPSMI | ND[1.2E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR _|
ORMALDEH BPSMI 1.6E-02 NMIT NCASI IMPINGER METHOD
IM:ETHANOL “BPSMI 6.0E-01] | HEATED CANISTER | _FID WITH CONCENTRATOR __
ETHYL ETHYL KETONE BPSMI 1.2E-01 NMIT NCASI IMPINGER METHOD
ETHYL MERCAPTAN BPSMI | ND[9.3E-03] | | HEATED CANISTER | FID WITH CONCENTRATOR
METHYLENE CHLORIDE BPSMI i ND[3.3E-03] | | HEATED CANISTER | _FID WiTH CONCENTRATOR
STYRENE BPSMI 2.4E-03| | HEATED CANISTER |__FID WITH CONCENTRATOR
[TETRACHLOR YLENE BPSMI | ND[i.9E-03] | | HEATED CANISTER | FID WiTH CONCENTRATOR |
TOLUENE BPSMI 5.2E-04 | | HEATED CANISTER |__FID WITH CONCENTRATOR _|
1,2-TRICHLORQE THANE BPSMI | NDI1.6E-03) | | HEATED CANISTER Wﬁm
TRICHLOROET -II[YLENE BPSMI 8.0E-04 | | HEATED CANISTER | FID WITH CONCENTRATOR
1,.2,4 TRICHLORDBENZENE BPSMI | ND[7.0E-04] | | HEATED CANISTER | FID WiTH CONCENTRATOR
m p-XYLENE BPSMI 3.4E-04| | HEATED CANISTER |__FID WITH CONCENTRATOR
0-XYLENE BPSMI 1.0E-03 | | HEATED CANISTER |__FID WITH CONCENTRATOR
TERPENES BPSMI 85E-02| | HEATED CANISTER | FID WITH CONCENTRATOR
ib C/ODTP
[TOTAL HYDROCARBONS BPSMI 2.5E-01 M25A




o
COEP |
ACROLEIN COEVMP| W01 8E-05] || FEATED CANISTER | FiD WiTH CONCENTRATOR |
BENZENE CDEVMP | NO[8.5E-06) [ REATED CANISTER | F1D WiTH CONGENTRATOR |
 ARBON TETRACHLORIDE | [COEVMP | NDIZ.0E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR |
CHLOROBENZENE TCDEVNP N[ JE05, || HEATED CANISTER —FiD WiTH CONCENTRATOR
AoROFoR COEVMP | ND{1.604] | | REATED CANISTER | FID WiTH CONCENTRATOR |
NETHYCDSHLFDE COEVIP | RO E-O4] || AEATED CANISTER | FID WITH CONGENTRATOR
mmf COEVNP | NDI4.3E-05] || HEATED CANISTER | FID WiTH CONCENTRATOR
1 2-DICHLOROE JTHYLENE _ COEVWMP| ___ 3.16-05| | HEATED CANISTER | FID WITH CONCENTRATOR, U
WETHYL SULFIDE COEVMP | O[S.4E-04] || REATED CANISTER | 71D WiTH CONCENTRATOR
WMALDE COEMP| 1704 NI NCASI WIPINGER METHOD |
R HEXANE COEViP | W0 308 | | HEATED CANESTER | FID WITH CONCENTRATOR
METHANOL COEVMP| 7 6E-04| | HEATED CANISTER | FID WITH CONCENTRATOR |
ETHVL GETONE | |COEVMP| NOIZ9E05] T NCAST IMPINGER METHOD
[Menm MERCAPTAN CDEVMP | ND[Z.6E-04] || HEATED CANISTER | FID WiTH CONCENTRATOR |
n[—mneueca ORIDE CDEVMP | ND(7 9E-05] || HEATED CANISTER | _FiD WiTH CONCENTRATOR |
—_— SOEVWP | NO{TTE 5] | [ REATED CANISTER | FiD WiTH CONCENTRATOR
TETRACHLOROETHIVLENE | |COEVIP | NDIS 4E-05] | | REATED CANISTER | _FID WITH CONCENTRATOR _|
TOLUENE COEVP 5.3E-08| | HEATED CANISTER | _FID WITH CONCENTRATOR |
T TRICHLORDETHANE | |COEVMP | NDI4.36-05] || HEATED CANISTER | FiD WITH CONCENTRATOR
‘ ,1,2:rmcm.on, E CDEVMP WL‘ HEATED CANISTER :_FID WITH CONCENTRATOR
TRICHLOROE THYLENE CW NDJ5 4E-05] | | HEATED CANISTER | _FID WiTH CONCENTRATOR ]
H 24 TRICHIORDBENZENE | |COEVMP T N0 05, || HEATED CANISTER | FiD WitH CONCENTRATOR |
m,p-XYLENE ' 1CODEVMP ND{1.1E-05] ; | HEATED CANISTER FID WITH CONCENTRATOR
oXVLENE |1 | TcoEvP 7% - HEATED CANISTER | Fio WiTH CORCERTRATOR |
TERPENES 1] [TCOEVWP___ 7804 ineneo CANISTER | _FID WiTH CONCENTRATOR
- r % Chion CHIPS ™
OTAL HYDR BONS TCOEVNP | SOEO4] " M25A

Notes
U - undentified and unconfirmed by GC/MSD




-143-

SQURCE:  COMBINED BLOW PIT VENT

“TOTAL
NVOLATILE ORGANIC MILL _| EMISSIONS TEST
MPOUND CODE | IODTP METHOD COMMENTS
ET, CBPVMP 2.1E-03| | HEATED CANISTER | _FID WITH CONCENTRATOR

[ACETONE_ CTBPVMP T.4E-01| | HEATED CANISTER |_FID WITH CONCENTRATOR |
IACROLEIN CBPVMP | NDJ4.5E-04] | | HEATED CANISTER | _FID WITH CONCENTRATOR _|
[BENZENE_ CBPVMP | ND[2.1E-04] | | HEATED CANISTER | FID WITH CONCENTRATOR
CARBON TE TRACHLORIDE CBPVMP 5.4E-03| | HEATED CANISTER | FID WITH CONCENTRATOR, U_|
CHLOROBENZENE CEPVMP 13E-03 | | HEATED CANISTER | FID WITH CONCENTRATOR, U
ICHLOROFORM CBPVMP | ND[3.8E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
DIMETHYL DISULFIDE CBPVMP | ND[1.3E-02] | | HEATED CANISTER | FID WITH CONCENTRATOR
*T,z-Tu:H_mﬁ%irHANE CBPVMP 18603 | | HEATED CANISTER | FID WiTH CONCENTRATOR, U _|
‘m YLENE CBPVMP | NDI7.7E-04) | | HEATED CANISTER | FID WITH CONCENTRATOR
DIMETHYL SULF|DE CBPVMP | ND[8 3E-03] | | HEATED CANISTER | FID WITH CONCENTRATOR

ORMALDEHYDE CBPVMP | ND[9.5E-04] NMIT NCASI IMPINGER METHOD
n-HEXANE CBPVMP JDE-02 | | HEATED CANISTER | FID WITH CONCENTRATOR
[METHANOL CBPVMP 7.6E+00| | HEATED CANISTER | FID WITH CONCENTRATOR
METHYL ETHYL KETONE CBPVMP 4.6E-03 NMIT NCAS! IMPINGER METHOD
METHYL MERCAPTAN CBPVMP | ND[6.4E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR _

ETHYLENE CH{ORIDE CBPVMP | ND[1.9E-03] | | HEATED CANISTER | FID WITH CONCENTRATOR
STYRENE CBPVMP 6.9E-03 | | HEATED CANISTER | _FID WiTH CONCENTRATOR
TETRACHLORQETHYLENE CBPVMP 2.0E-03 | | HEATED CANISTER |FID WITH CONCENTRATOR, U
[TOLUENE CBPVMP 1.4E-03 | | HEATED CANISTER | __FID WITH CONCENTRATOR
m‘ﬂﬁ’mme CBPVMP 5 7E 53| HEATED CANISTER | FID WITH CONCENTRATOR, U |
1,1,2-TRICHLORQE THANE CBPVMP | ND[1,1E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
TRICHLOROETHYLENE CBPVMP | ND[1.0E-03] | | HEATED CANISTER | _FID WITH CONCENTRATOR
1,2 & TRICHLORDBENZENE CBPVMP 3.9E-03| | HEATED CANISTER | FID WITH CONCENTRATOR, U
m.p-XYLENE CBPVMP 6.3E-03| | HEATED CANISTER | _FID WITH CONCENTRATOR
o-XYLENE CBPVMP 15E-03| | HEATED CANISTER | _FID WITH CONCENTRATOR
TERPENES CBPVMP| __ SAT HEATED CANISTER | FID WITH CONCENTRATOR

b C/IODTP
OTAL HYDROCARBONS CEPVMP 2.5E-01 M25A

Notes
U - unidentified and unconfirmed by GC/MSD
SAT - saturated (above detector quanttation iimit)



